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ABSTRACT 

 

STEWARDSHIP, HEALTH SOVEREIGNTY AND BIOCULTURAL DIVERSITY: CONTEMPORARY 

MEDICINAL PLANT USE IN INDIGENOUS COMMUNITIES OF MAINE, USA AND NEW 

BRUNSWICK, CANADA 

 

Michelle J. Baumflek, PhD 

Cornell University, 2015 

 

The global importance of medicinal plants and fungi is widely recognized, particularly in 

regions where they are the primary healthcare option. Using medicinal plants is also an exercise 

of health sovereignty, an emerging concept that emphasizes people’s right and ability to choose 

culturally relevant and ecologically appropriate health care options. Empirical work is needed in 

many parts of the world to further our understanding of the context specific socio-cultural and 

ecological factors that affect health sovereignty. Specifically, information relevant to health 

sovereignty and plants is needed in an indigenous North American context. 

This dissertation takes an interdisciplinary, community-based approach to understanding 

and addressing the factors that promote, or detract from, medicinal plant use among Maliseet and 

Mi’kmaq communities in northern Maine and Western New Brunswick. Within these 

communities, gathering of plants and fungi has been, and continues to be an integral aspect of 

cultural expression and connectivity; however the current factors that motivate and enable choice 

of medicinal plants are not well-understood. Chapter One provides historical context for my 

work by describing some of the main factors that contributed to loss of access to wild plants and 

fungi over the last four hundred years. Chapter Two explores the concept of health sovereignty 
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as it relates to medicinal plant and fungi in Maliseet and Mi’kmaq communities.  Chapter Three 

uses herbarium specimens to establish previously unrecognized habitat preferences between two 

closely related medicinal plant species, collectively known as muskrat root (Acorus calamus and 

Acorus americanus). Chapter Four builds on these habitat preferences, and details the creation of 

a habitat suitability model that incorporates both ecological and sociocultural parameters for 

Acorus americanus. Chapter Five examines the practice of plant gathering, including gathering 

habitats, stewardship practices, cultural norms and preferences regarding management.  It 

contains a synthesis that makes recommendations for including biocultural diversity into 

Northern Forest Management.   

A large portion of this dissertation also focuses on community-based products, including 

stewardship guidelines for four culturally-important species, two lesson modules related to plant 

stewardship and health sovereignty, and a short documentary that explores Maliseet plant 

stewardship.   
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Introduction 

 

The global importance of medicinal plants and fungi is widely-recognized, particularly in regions 

where they are the primary healthcare option (Farnsworth & Soejarto, 1991; Gedif and Han, 

2003; Hamilton, 2004; WHO, 2002). A reliance on local plants and fungi may be due to a 

combination of factors including limited access to other types of medicine due to political 

instability, geographic remoteness, and socio-economic conditions (Kamatenesi, 2011; Kassam 

et al, 2010; Khan et al., 2013). Furthermore, choosing to use plants is also a reflection of 

personal preference, cultural relevance, local traditions and beliefs about efficacy of treatment 

(Eddouks et al., 2002; Shanley and Luz, 2003).  

Recently, there has been a call to action worldwide regarding the health of the world's 

indigenous peoples.  Stephens et al. (2006, pg.2019) note that "Indigenous peoples have been the 

guardians of our environment and its medicines for thousands of years, built on a holistic 

communal view of humanity and its links to the ecosystem.  Yet they are among those most 

marginalised within many nation states and have the worst health indicators." For example, in 

the United States and Canada, indigenous populations suffer from chronic illnesses such as 

diabetes, heart disease and obesity at drastically higher rates than other members of these 

societies (Barnes et al., 2010; Castor et al., 2006; Kirmayer et al. 2003). 

  Many scholars and practitioners have noted the need for culturally-appropriate health 

care options for Native peoples of North America (Hartmann and Gone, 2012; Kirmayer et al., 

2003; LaFromboise, et al., 1990; Walls et al., 2006). While indigenous peoples of the United 

States and Canada are quite diverse, research conducted with some of these communities shows 

that their members tend to hold a more holistic view of health than conceptualized in 
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conventional biomedicine, which treats the body and mind separately (Graham, and Stamler, 

2010). For many Native Americans and First Nations people, medicinal plants are often 

considered to be a culturally appropriate way to treat illness that does not create a dichotomy 

between healing the body and the mind.  While many studies have documented historic or near-

past use of medicinal plants (Moreman, 1998, Uprety et al., 2012, Vogel, 1990) and associated 

medical systems and beliefs of indigenous groups of North America (such as Herrick, 1995), few 

recent works focus on exploration of current medicinal plant use, associated values and cultural 

norms. Although there is an active body of research that explores anti-diabetic properties of 

traditional medicines, predominantly in Canadian Cree communities (Cuerrier, et al., 2012; 

Haddad et al., 2011; Nachar et al., 2013), in-depth information is particularly lacking for the 

northeastern North America. 

Choosing to use medicinal plants is an exercise of health sovereignty. Parallel to the 

notion of food sovereignty (Patel, 2009; Via Campesina, 2007), health sovereignty is an 

emerging concept that emphasizes people’s right and ability to choose culturally relevant and 

ecologically appropriate health care options. It implies that people have the right to define their 

own health systems that are appropriate to their cultural values. The concept was first introduced 

by Kassam et al. (2010) in an article which described the importance of locally cultivated and 

gathered plants to the health of people in the Pamir Mountains of Afghanistan and Tajikistan.  

However, the ability to practice health sovereignty can be affected by a number of different, 

context-specific socio-cultural and ecological factors. While Kassam et al. (2010) noted 

constraints particular to the Pamir region, further empirical work is needed in other parts of the 

world to further our understanding of health sovereignty. Specifically, information relevant to 

health sovereignty is needed in an indigenous North American context.  
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My dissertation examines different aspects of medicinal plant use among Maliseet and 

Mi’kmaq people of northern Maine, USA and western New Brunswick, Canada. Within these 

communities, the historic use of at least 122 species of plants and fungi for food, medicine, 

spiritual purposes and livelihoods have been documented (Arnason et al., 1981; Mechling, 1959; 

Speck and Dexter 1951; Speck and Dexter 1952; Wallis 1922) (Appendix D).  Gathering of 

plants and fungi continues to be an integral aspect of cultural expression and connectivity 

(Baumflek et al., 2010), however the current factors that motivate and enable choice of medicinal 

plants are not well-understood. 

My dissertation focus is a continuation of work that I began with Maliseet and Mi’kmaq 

communities while I was the Nontimber Forest Research Specialist at the University of Vermont.  

As part of that project, I documented the current use of over 120 species of plants and fungi 

among the varied cultural groups of Northern Maine (Baumflek et al., 2010).  Maliseet and 

Mi’kmaqs made up approximately a third of the study’s interviewees. One of the findings of that 

research was that Native American plant gatherers had a more difficult time accessing plants that 

were important to them than gatherers from other cultural groups (Ginger et al., 2012), which can 

have serious implications for exercising health sovereignty. 

Furthermore, forest management in this region primarily focuses on pulp and timber 

production; little if any attention is given to culturally-important plant species (Ginger et al., 

2012). As in many other parts of the world, indigenous communities are often left out of the 

planning process in regards to natural resources that are of current importance to their livelihoods 

and cultural identity (Masaquiza, 2005, UN Permanent Forum on Indigenous Peoples, 2007). In 

our study area, Daigle and Putnam (2009) conclude that ‘the livelihoods and cultures of 

indigenous peoples of Maine may very well depend on their abilities to participate and provide 
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input in the shaping of new forms of economies and sustainable development, including decisions 

on management of natural resources.’ In addition, because of their strong dependence on natural 

resources such as medicinal plants, Native American populations in Maine and surrounding 

Candian provinces have recently been identified as ‘particularly vulnerable to climate change’ 

(Daigle and Putnam, 2009; Lynn et al. 2013). 

My dissertation takes an interdisciplinary approach to understanding and addressing the 

factors that promote, or detract from, medicinal plant use among Maliseet and Mi’kmaq 

communities. This work is structured into five chapters with accompanying appendices, 

following the ‘papers option’, which is the common dissertation format in the Department of 

Natural Resources at Cornell
1
. Chapter One provides historical context for my study and is 

synthesis based on existing literature, while Chapters Two-Five are based on my fieldwork.   

Chapter One provides historical context for my work by describing some of the main 

factors that contributed to loss of access to wild plants and fungi over the last four hundred years. 

It describes how interactions with European settlers and then state and national governments 

eroded the traditional land base of Maliseets and Mi’kmaqs. 

Chapter Two explores the concept of health sovereignty as it relates to medicinal plant 

and fungi in Maliseet and Mi’kmaq communities.  I specifically examine the factors that In this 

chapter, I characterize current medicinal plant use, explore differences in plant use and 

knowledge across characterizes current medicinal plant use, and examines From this case study, 

I make broader suggestions about operationalizing the concept of health sovereignty that can be 

applied to other cultural groups. 

                                                             
1
 Because I chose the journal option, the body of Chapters make reference to multiple authors as ‘we’. While this is 

my dissertation work, the ‘we’ acknowledges my committee members and others who will be co-authors on 
publications that arise from this work. The exception to this is Chapter One which is a single-authored work.  
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Chapter Three focuses on one culturally important plant species, muskrat root (Acorus 

species).  I use accession data from regional herbarium samples to establish general habitat 

preferences of the two Acorus species that coexist in northeastern North America: Acorus 

americanus and Acorus calamus.  I discuss the merits and limitations of herbarium specimens as 

a data source, and explore how increasing knowledge of a plant can contribute to health 

sovereignty. 

Chapter Four builds on the habitat preferences established in chapter four, and details 

the creation of a habitat suitability model that incorporates both ecological and sociocultural 

parameters for Acorus americanus. Recognizing earlier problematic relationships between 

indigenous communities and spatial technologies, I suggest that incorporating various forms of 

spatial technologies beyond occupation mapping can benefit Native American health 

sovereignty.  

Chapter Five examines the practice of plant gathering among Maliseet and Mi’kmaq 

gatherers, including gathering habitats, stewardship practices, cultural norms and preferences 

regarding plant management.   

Because my dissertation is a community-based research effort, another principal aim of 

my scholarship is to return knowledge and create products that are meaningful to Maliseets and 

Mi’kmaqs, as well as other key stakeholders in Maine and New Brunswick.  In addition to 

academic publications, I have worked with community members to create a series of useful and 

accessible applied products, located in the ‘Community Products’ section of my dissertation
2
: 

plant stewardship guidelines, curricular material, and an educational film. The plant stewardship 

                                                             
2 All of these products will be freely available online at http://www2.dnr.cornell.edu/kassam/outcomes.html  

http://www2.dnr.cornell.edu/kassam/outcomes.html
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guidelines focus on four culturally-important species with different natural histories. The 

guidelines are meant to be a tool of communication between tribes and land managers, and also a 

source of information about those particular species. The guidelines synthesize information 

provided by plant gatherers with other botanical knowledge about those particular plants; 

highlight current stewardship techniques gatherers employ to maintain populations of those 

plants; and outline a series of specific actions that can be implemented to further the availability 

of these four species. I also created two curricular modules for Maine public schools, based on 

the legislation LD 291, which mandates that Native American studies be inserted into subjects 

across the curriculum. Along with this series of lesson plans, I collaborated with Solomon Bear, 

the Houlton Band of Maliseets, Karim-Aly Kassam, Jamie Herring and Sira Chayer  to create a 

short film that describes current tribal efforts to promote culturally-important plant species plant 

stewardship techniques in Maine and New Brunswick. This film is to be used alongside the 

curricular material, and will also be part of the Conservation Bridge Website, and will reach a 

global audience as curricular material in universities around the world. 

Research Approaches 

My dissertation work has primarily been guided primarily by two related, interdisciplinary 

frameworks: ethnobiology and human ecology, specifically Kassam’s (2009) human ecological 

lens. Ethnobiology is “the scientific study of dynamic relationships among peoples, biota, and 

environments” (Society of Ethnobiology, 2014). Several aspects of ethnobiology make it 

particularly well-suited to my inquiry of medicinal plants. First, the field explicitly recognizes 

reciprocal linkages between biological and cultural diversity, known as biocultural diversity.   To 

address problems related to biocultural diversity, ethnobiology incorporates theory and 
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methodologies from both natural and social sciences, and has been called a ‘bridging discipline’ 

(Wolverton et al., 2014).  An ethnobiological approach also emphasizes the value of different 

forms of knowledge, including locally-held practical knowledge about plants.  

In addition, because ethnobiology research is often community-based, and dependent on 

respectful ties to local people, strong commitments to ethical research figure prominently 

(Wolverton et al. 2014). These ethical commitments are aligned with the evolution of the 

discipline of ethnobiology from early anthropological studies largely focused on extracting 

information about plant and animal use; to recognizing the importance of indigenous stewardship 

and traditional knowledge in resource conservation; to finally emphasizing the importance of 

community-control over intellectual property rights (Hunn, 2007). For instance, the International 

Society of Ethnobiology (ISE) has developed a code of ethics that is widely-recognized and 

accepted by ethnobiologists around the world. The code of ethics: 

“Acknowledges that biological and cultural harms have resulted from research 

undertaken without the consent of Indigenous peoples. It affirms the commitment of the 

ISE to work collaboratively, in ways that: support community-driven development of 

Indigenous peoples’ cultures and languages; acknowledge Indigenous cultural and 

intellectual property rights; protect the inextricable linkages between cultural, linguistic 

and biological diversity; and contribute to positive, beneficial and harmonious 

relationships in the field of ethnobiology.” (ISE, 2014) 

Adhering to these ethics enriches my research by making it transparent, and accessible to 

the communities I have had the privilege to work with. For instance, before beginning this study, 

I appeared before tribal councils and co-created research agreements with the Houlton Band of 
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Maliseets and the Aroostook Band of Micmacs, which detail how research is to be conducted and 

how information is to be shared.  A copy of the research agreement I created with the Houlton 

Band of Maliseets can be found in Appendix A.  

While ethnobiology provides me with overarching themes of inquiry, situated questions 

and methodologies, and an ethical foundation, Kassam’s human ecological lens offers a 

framework for conceptualizing relationships between people, plants, and their shared 

environments.  The human ecological lens is composed of four distinct, but interconnected 

elements: perception of diversity, human ecological relations, context and phronesis (practical 

wisdom).    

Perception is made possible through the existence of difference, thereby making diversity 

fundamental to our consciousness.  Inherent in the recognition of diversity is the idea the world 

is pluralistic.  The cultural, ecological and biological diversity present in a system shape human-

ecological relations.  These relations break down the nature-culture dichotomy by demonstrating 

that biological and sociocultural systems are not separate, but are infact connected components 

of the same complex system. Human ecology involves a web of direct and indirect interactions 

between humans, other humans, inanimate entities and non-human organisms including animals 

and plants (Figure 0.1)  An understanding of such relations may highlight meanings, values and 

consequences associated with actions that are usually 'invisble' (Turner et al, 2008). 
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Figure 0.1: Conceptual diagram of human-ecological relations. Dashed lines represent 

indirect relationships. 

 All of these interactions take place within a specific context located within time and 

space. The context of a situation brings out relationships and assigns them with meaning.  Last, 

phronesis, or practical wisdom, is context dependent.  Grounded in specific everyday routine, 

practice and place, phronesis is a dynamic process of learning and knowing how, based on 

reflexivity that is informed by cultural factors and values.  The idea of reflexivity allows for 

human agency in decision making and behavior, which can lead to social change. With a focus 

on experiential knowledge that is developed over time and passed down over generations, 

phronesis shares qualities with traditional ecological knowledge (TEK) (Berkes, 2008).  

However, with a focus on understanding how knowledge generated, the concept of phronesis 

avoids constructing an indigenous/non-indigenous knowledge dichotomy and does not value 

certain types of knowledge more than others.  

Humans 

Other  

Humans 

Non-human 
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animals 
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Figure 1 
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As demonstrated in the following chapters, when applied to my study of medicinal plants, the 

human ecological lens: 1) situates my work in the specific sociocultural and ecological contexts 

of Maine and New Brunswick; 2) probes the underlying foundations of diverse ways people 

perceive and interact with forested landscapes; 3) exposes complex human-ecological 

interactions between indigenous plant gatherers, other human actors (such as land managers), 

local medicinal plants and fungi, (Figure 0.2);  and 4) recognizes the contribution of different 

forms of applied knowledge to the continued use of medicinal plants in Maliseet and Mi’kmaq 

communities.  

 

 

 

Figure 0.2: An example of human-ecological relations, applied to Maliseet and Mi'kmaq 

plant gatherers. Dashed lines represent indirect relationships. 
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 : Historic factors that contributed to loss of access to culturally Chapter 1

important plants and fungi. 
 

 

 Mi'kmaq and Maliseet people of northern Maine and New Brunswick were some of the 

first communities in North America to experience European contact.  Understanding why 

members of these communities currently have difficulty accessing plant resources involves an 

analysis of over 400 years of dynamic socio-ecological relations.  Beginning with a description 

of Mi'kmaq and Maliseet homelands, I will describe large-scale, interrelated processes that, taken 

together, have severely limited Native American access to plant resources in Maine and New 

Brunswick. These processes include the transformation of land into property, loss of land 

through treaties, processes of reservationization, changing ecologies, and shifting social 

relations.   

Mi'kmaq and Maliseet Homelands 

 Maliseets and Mi’kmaqs, along with the Passamaquoddy, Penobscot and Abenaki nations 

comprise the Wabanaki tribes, a subset of the Eastern Algonquian language group of tribes 

(Pawling, 2007). The word 'Wabanaki' means 'People of the Dawnland', referring to the group’s 

traditional homelands, which spanned across a substantial portion of northeastern North 

America
3
.  Mi'kmaq territory encompassed much of what is now the Canadian Maritimes: Nova 

Scotia, Prince Edward Island, northern New Brunswick, the Gaspe Peninsula of southern 

Quebec, and also ranged into northern Maine, while Maliseet territory included portions of what 

                                                             
3 ‘Wabanaki’ also refers to a confederacy of the same five tribes. Formed in the late 17th century, the Wabanaki 
Confederacy was a strong regional political force for almost two-hundred years (Prins, 1996). As allies, members of 
the confederacy would come together to share information, assist their fellow members in times of war and crisis, 
and develop strategies to address the encroachment of their lands by European settlers and hunters.  
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is now New Brunswick and Maine along the St. John, St. Croix and Aroostook Rivers (See Fig 

1.1) (LeSourd, 2007; Prins, 1996; Speck, 1915; Upton 1977).  

 

Figure 1.1: Map of Mi'kmaq, Maliseet and Neighboring Indigenous Homelands. Adapted 

from Prins, 1996.   

  

These territories included a diversity of habitats, giving inhabitants access to inland forests and 

rivers for hunting, fishing and gathering opportunities, as well as coastal and estuarine areas for 

marine resources. Both Mi'kmaq and Maliseet peoples followed a subsistence pattern that 

involved ranging through their lands seasonally, harvesting resources that were most abundant at 

the time.  A typical yearly round would include: ocean fishing in January for tomcod, smelt, and 

seals; returning inland in small kin groups to hunt moose, caribou, beaver, and deer in February 

and March; congregating in large groups on the coast from April to October to take advantage of 
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spring and fall waterfowl migrations, hunt walrus, and to harvest lobster, other shellfish, and 

eels, as well as berries, nuts, roots, and other plant parts (Figure 1.2). By October, villages would 

break up as people headed inland to hunt and fish in rivers (Upton, 1977, Prins 1996).  

 

 

 

 

 

 

 

 

 

 

 

 

Perceptions of the Land, Changing Mother Earth into Property 

 Mi'kmaq and Maliseet people had drastically different conceptions of land and land 

ownership than the French and English who landed on the shores of their homelands. These 

differences were the basis of centuries of strategic displacement that ultimately led to the loss of 

a majority of Mi'kmaq and Maliseet territory.  

 To Mi'kmaqs and Maliseets, and many other Native Americans, religious and spiritual 

foundations were based on a fundamental respect for nature (Paul, 1993).  The Earth was literally 

Figure 1.2: Typical Mi'kmaq seasonal round. From Prins, 1996. 
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conceived of as 'Mother' and giver of all life, and not a commodity to be bought and sold.  As 

part of this holistic worldview, humans were not distinguished from nature. Rather, they were an 

integral part of it, engaged in complex relationships with their surroundings (Kassam, 2009).  

Consistent with this ideology, Mi'kmaqs and Maliseets did not 'own' land in the European sense 

of the word.  They did however have complex systems of land tenure and stewardship based on 

usufructury rights and the assignment of vast hunting grounds to specific kin groups (Speck, 

1946; Upton, 2007).  The Mi'kmaq and Maliseet view of the Earth stands in contrast to European 

ideas of land ownership rooted in Christian teachings that man was given dominion over the 

earth.  Lack of recognition and respect for indigenous land tenure and management systems by 

European settlers paved the way for the transformation of land into property.  

 To Europeans observing Native Americans in northeastern North America, it may have 

seemed like there was no property ownership per se.  And, in the European sense, there was not.  

In his Second Treatise on Government (1690), John Locke suggests that a man can turn land into 

his own property through the input of his own labor.  Through a direct comparison between 

Europeans and Native Americans, Locke suggests that the migratory Native American lifestyle 

of hunting and gathering cannot accumulate wealth because they could only own what could be 

used before it spoiled.  Although many New England tribes did engage in agriculture, they were 

often depicted by colonists as wandering nomads who had no permanent homes (Calloway, 

2008).  To British colonists, Native Americans they encountered appeared to paradoxically live 

poorly in a land of abundant natural wealth (Cronon, 1983). To a Mi'kmaq or Maliseet, their 

entire home range was 'home', but because they did not settle permanently in one place year-

round, it became easier for colonists to justify displacement. In their view, the land was not being 
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used properly.  This type of opinion was prevalent in early colonial writings.  A quote from 

Francis Higginson is typical of the prevalent thoughts of the day: 

The Indians are not able to make use of the one fourth part of the Land, neither have they 

any setled places, as Townes to dwel in, nor any ground as they challenge for their owne 

possesion, but change their habitation from place to place. (Higginson 1630, in Cronon 

1983, p 55) 

 

 Arriving Europeans perceived the country they landed in as a vast wilderness.  The land 

needed to be improved, and as Native Americans had not improved it, in their opinion, the land 

was vacuum domicilium up for the taking by people who would put it to 'productive use'. 

 Both Mi'kmaqs and Maliseets would engage in the sale of their lands.  However, 

historical deeds demonstrate that conceptions about what constituted property ownership 

between seller and buyer were fundamentally different.  According to Calloway (1991, p 174) 

deeds more often "revealed differing attitudes toward the land and different concepts of 

ownership". Initially, native people believed they were only selling the right to a particular land 

use, not the land itself.  This is corroborated by the fact that they would sometimes sell the same 

piece of land to multiple buyers (Calloway, 1991; Cronon, 1983). Furthermore, deeds often 

stipulated that the sellers reserved the right to continue hunting, fishing, gathering, and planting 

on transferred lands.  While such arrangements may have been viable at the onset, they usually 

collapsed due to settlement pressure (Calloway, 1991).  

 

Treaties and Loss of Land 

 Although always present, differing ideas of land and property were not immediately in 

conflict in Mi'kmaq and Maliseet homelands when the French began to establish settlements and 

trading posts in the early 1600s.  The first century of colonization was marked by a low 
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population density of European settlers, and an interest in cooperation in cod fishing and the fur 

trade. The lack of conflict was probably facilitated by 'The Great Dying" of 1616-1619. During 

that time, approximately 90% of the Mi'kmaq and Maliseet population was decimated due to 

disease epidemics brought over from Europe (Prins, 1996).   

 However, unbeknownst to the tribes, their French allies had claimed much of their 

territory through the Doctrine of Discovery. Unlike the British and Dutch, the French did not 

recognize the idea of aboriginal title, and as early as 1618 proclaimed that native lands were free 

for the taking of the Crown (Prins, 1996).  During this time, the French actively pursued land 

acquisition through symbolic actions. They would invite local chiefs, known as sachems,  to 

giant feasts, and after eating, encourage the chiefs to chant 'Long Live the King!', and sign 

documents witnessing the act.  The French employed these rituals to claim sovereignty over 

newly acquired lands; however, the indigenous people involved perceived the ceremony to 

represent a newly formed alliance (Prins, 1996).   

 Mi'kmaq and Maliseet homelands were soon to become contested ground between the 

French and English, with serious ramifications for tribes.  French claim to indigenous homelands 

became a substantial issue for Mi'kmaqs and Maliseets with the signing of the Treaty of Utrecht 

in 1713.  As part of a peace process between warring France and Great Britain, the Treaty of 

Utrecht stipulated that certain French lands in North America be ceded to the British, including 

Acadia (Mi'kmaq and Maliseet homelands).  This agreement was made without the participation 

of Maliseets and Mi'kmaqs, who saw themselves as unconquered people whose land did not 

belong to the French to give.   

 Under British rule, Mi'kmaqs and Maliseets underwent a series of agreements and treaties 

that slowly eroded their land base.  At first, Peace and Friendship treaties were intended to 
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normalize relations and form regional trading alliances between Britain and indigenous people 

who still had strong ties to the French Crown. Many of these agreements, such as Dummer's 

Treaty of 1726, did include specific stipulations regarding the retention of an indigenous land 

base as well as hunting, fishing and gathering rights in exchange for loyalty to the British Crown 

(Prins, 1996).  However, this did not stop the encroachment of a growing number of settlers onto 

Mi'kmaq and Maliseet homelands. The Treaty of Paris, which ended At the French and Indian 

War in 1763, stipulated that France cede the majority of its land in North America.  This meant 

that the British no longer had to be too concerned about French strategic political and trade 

rivalries.  Formal acts of British governance, such as the 1763 Royal Proclamation of King 

George III, acknowledged indigenous usufructury rights, required that extinguishment of 

aboriginal title be purchased through treaty, and that reserves of land be put aside for the native 

population (Upton, 1977). In practice, however, the proclamation was ignored.  Lands continued 

to be acquired without acknowledging aboriginal title or paying just compensation (Prins, 1996). 

 Poor treatment of Mi'kmaqs and Maliseets by the British caused many of them to side 

with and fight for American colonists during the Revolutionary War.  In fact, the Treaty of 

Watertown, the first treaty signed between the United States and a Native American Nation, 

signed just 15 days after the Declaration of Independence was a treaty of friendship recognizing 

the contributions of Mi'kmaq and Maliseet tribes to the success of the war.  Despite this new 

alliance, the 1783 Treaty of Paris, which ended the American Revolutionary War, set the terms 

for a new international border that ran directly through Mi'kmaq and Maliseet homelands.  What 

was once a vast territory that included access to coastal as well as interior resources became 

permanently fragmented.  Wabanakis, including the Mi'kmaq and Maliseet, found out about the 
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terms of peace several months after the treaty was signed.  Maliseet war chief Nicholas Hawawes 

represented Maliseet and Mi'kmaq dismay at a meeting of the Wabanaki Confederacy: 

You say it is peace…but we don't hear anything is done for us, no mention is made of the 

Indians in this country. We have been fighting for you and secured for America all the 

lands on this eastward country to the River St. Croix and always been ready to take up the 

hatchet when you call. You promised to secure for us our hunting grounds… (from the 

Papers of the Continental Congress, Rolls Nr 71, 58, 59, in Prins 1996)   

 

In 1790, the United States adopted the Trade and Non-Intercourse Act.  This act extended 

official protection of all unceded lands to Indian tribes in the United States, and prohibited state 

or private purchase of Indian Lands without federal intervention or approval.  These federal laws 

were ignored in Maine, and Native lands continued to be taken or purchased without asking for, 

or receiving federal approval (Prins, 1996).  Failure to live up to the obligations of the Trade and 

Non-Intercourse Act formed the basis the Maine Indian Land Claims Settlement Act of 1980, in 

which Penobscots, Passamaquoddies, and later Maliseets, sued for two-thirds of the state of 

Maine and were awarded monetary compensation to augment tribal land holdings.  

 

Reservation Formation 

 As European settler populations grew, tribal reservations began to appear.  Processes of 

reservationization in Mi'kmaq and Maliseet homelands began before the United States and 

Canada existed.  Initially, reserves (as they are called in Canada) were viewed positively by 

native people who wanted to retain some of their land base before it was all taken by settlers.  In 

the British provinces, Mi'kmaqs, Maliseets, and other indigenous groups had to formally petition 

the provincial government to obtain lands that had once been theirs (Pawling, 2007). Mi'kmaqs 

began to petition for, and receive reserve land in the British provinces by 1790.  While much of 
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what is now Canadian Reserve land was obtained in this fashion, petition efforts were not always 

successful in securing desired land.  Immigrant settlers were often given first priority with choice 

parcels. By 1819, provincial governments began to make formal provisions for establishing 

reserves.  They were instructed to set aside lands in each county near places frequented by 

indigenous families. Despite these provisions, reserve formation was slow, and Mi'kmaqs and 

Maliseets had to repeatedly appeal to officials before action was taken (Prins, 1996).  

  Furthermore, unlike incoming Irish and Scotch settlers, indigenous communities in the 

British provinces were not granted the title to their land outright.  Instead of ownership, they 

were granted 'licenses of occupation during pleasure', which meant that certain areas of Crown 

land were reserved for use by a particular Indian Band (Prins,1996).  This is similar to the trust 

status of most reservation land in the United States today.   

For Mi'kmaq and Maliseet people who were used to a seasonal migratory lifestyle, being 

confined to one location severely limited access to other types of ecosystems and resources that 

were utilized throughout the year. Reserve sites were typically granted along rivers or the coast, 

and contained beneficial subsistence resources. However, reserves varied tremendously in size 

and quality. No one reserve contained all of the resources that Mi'kmaqs and Maliseets had 

traditionally relied upon for their seasonal subsistence lifestyle. For example, reserves located on 

the coast did not necessarily have stocks of game that traditionally sustained people throughout 

the winter, or to plant medicines that were collected in interior forests.  Furthermore, reserves 

varied tremendously in size, from 10 to 16,000 acres (Upton, 1977).  Small parcels of land 

provided inadequate resource bases. 

 Part of the British impetus in granting reserves was to compel Mi'kmaqs and Maliseets to 

abandon their seasonal lifestyles, and assimilate with the mainstream population by taking wage-
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labor employment as loggers and fishers (Hornborg, 2008; Upton 2007).  To that end, the British 

attempted to suppress migratory ways by decreeing that "every Indian shall be obliged to Stay at 

his Respective place or River and Not be Running from one Place to an Other" (in Prins, 168). 

While Maliseets and Mi'kmaqs had petitioned for the creation of reserve lands, they continued to 

go to other traditional locations for seasonal fishing and hunting.  People attempted to continue 

to live migratory lifestyles, and reserves would sometimes be seasonally abandoned. In this way, 

they resisted imposed European ideals of fixedness (Pawling, 2006).  However, as settlement 

pressure continued to grow, and newcomers became more and more protective of their private 

property, a migratory lifestyle became increasingly less viable.   

 When the country of Canada was formed in 1867, jurisdiction over indigenous people, 

including their reserves, became a responsibility of the Canadian federal government. In contrast, 

Native Americans in the eastern United States that had once been British colonies were 

considered to be under the jurisdiction of state, not federal governments.  When Maine received 

statehood in 1820 (it had been a part of Massachusetts), the Penobscots and Passamaquoddies 

were recognized as wards of the state, and reservations were created at Indian Island, Pleasant 

Point and Indian Township.  Although they had been living on the land for thousands of years, 

Mi'kmaqs and Maliseets in northern Maine were not officially recognized by the state of Maine 

until 1973.  The Maliseets were not federally recognized until 1980, the Mi'kmaqs until 1990.  

Therefore, neither tribe had reservations in Maine.   

 

Shifting Economies, Changing Ecology 

 In her book of the same name, Carolyn Merchant defines ecological revolutions as 

"processes through which different societies change their relationships to nature. They arise from 
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tensions between ecology and production and between production and reproduction. The results 

are new constructions of nature, both materially and in human consciousness" (Merchant, 1989, 

p.23). By this definition, changes in the landscape due to Euroamerican economic and 

subsistence activities caused an ecological revolution in of Mi'kmaq and Maliseet homelands. 

Commercial logging had been occurring in Maine as early as the 1650s, as white pine (Pinus 

strobus) and red pine (Pinus resinosa) were selectively harvested to be used as ship masts for the 

British navy (Lorimer, 1977).  As northern Maine and New Brunswick became more heavily 

settled, forestry and agricultural activities began to have a more severe impact on the landscape.  

By the late 1800's mass deforestation of eastern Aroostook County and New Brunswick had 

taken place.  In some areas, over 75% of existing forests were cut down (Loo and Ives, 2003).  

Low-lying calcareous forests were especially vulnerable, as the underlying soil was best for 

agriculture.  These types of forests are where several culturally important plant species such as 

goldthread, brown ash, and cedar grow in abundance.  This is similar to the fate of forests in 

neighboring New England and New York, as settlers attempted to establish farms across the 

landscape.  Although the Northern Forest is resilient and trees grew back as farms failed and 

were abandoned, subsequent changes have altered not only forest composition, but age structure 

as well.  These shifts have substantial impacts on access to culturally important plants that 

comprise understory vegetation.  For instance, certain culturally important plant species are only 

found in old growth or mature forests aged 150 years or more.  In Maine and New Brunswick, 

20th century industrial forestry practices have extremely short rotation periods, reducing average 

forest ages in northern Maine and New Brunswick to less than 40 years (Loo and Ives, 2003).    

 In addition to forests, rivers and other wetland areas have also been drastically altered.  

Rivers in Maine and New Brunswick, including the Aroostook River, were dammed; some were 
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also blasted with dynamite to break up log jams and to create straight channels that facilitated the 

transportation of logs to sawmills (Hilton, 1942).  The legacy of these actions can still be seen 

today: changes to river morphology and flow can have drastic impacts on riparian vegetation 

recruitment and retention (Andersson, 2000).This may impact access to certain culturally 

important plants, such as muskrat root (Acorus americanus), by limiting areas where populations 

may successfully be established. More recent activities, such as the draining and filling of 

wetlands for municipal development also affect the availability of plants (Ginger et al, 2012).  

 

Limitations on Travel 

The creation of the international border between the United States and Canada made travel 

between Native communities difficult.  The Jay Treaty of 1794 essentially gave native 

communities the right to freely travel across the border. Article III of the treaty states that "the 

Indians dwelling on either side of the said boundary line, freely to pass and repass, by land or 

inland navigation into the respective territories and countries of the two parties on the continent 

of America, ... and freely carry on trade and commerce with each other."  (Jay Treaty, 1794). 

The conditions of the Jay treaty have allowed Mi'kmaqs and Maliseets to not only travel across 

the border, but to obtain employment, attend school and establish residences in both countries  

However,  travelling across the border with plant materials can be difficult, because agricultural 

laws prohibit transporting soil across the border (U.S. Customs and Border Protection, 2014) .  

Therefore, if a gatherer wants to bring medicinal plants across the border, she must first clean 

them thoroughly, or cut off parts that have visible soil on them.   
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Shifting Social Relations  

 During the late 19th and 20th centuries, Maliseets and Mi’kmaqs formed working 

relationships with farmers and other landowners that provided access to culturally important 

plant resources.  Shifting modes of production, as well as increased reliance on migrant workers 

from other countries, have diminished the importance of these relationships, thereby reducing 

access to certain plant species.  One of the best examples of this phenomenon is reduced access 

to brown ash (Fraxinus nigra) trees. 

  Commercial agriculture became more widespread in Maine and New Brunswick in the 

late 1800s.  As production increased, so did the need for inexpensive labor.  This was, and still 

is, particularly relevant for potatoes, the region’s most important crop.  By the 1940s, Aroostook 

County boasted the single largest concentration of potato fields in the United States, with  

220,000 acres in potato production (Prins, 1991). Mi'kmaq and Maliseets, often whole families, 

from both sides of the border would come to Aroostook County, Maine, to participate in the 

potato harvest.  To collect the harvest, they would construct sturdy baskets out of brown ash 

(Fraxinus nigra).  Understanding the importance of the baskets to the success of their harvesting 

operation, farmers would allow workers to cut ash trees and harvest other plants off of their 

property.  However, as potato harvests became mechanized in the 1950s and 60s, less and less 

labor, as well as fewer baskets were needed.   Today, potato farmers do not benefit in a material 

sense from allowing basketmakers to cut ash trees on their land. Many of the old relationships 

have fallen into disuse, relationships with the new generation of farmers have not been as well-

developed, and access to ash has decreased as a result (Ginger et al, 2012). 

Taken together, the shifts in conceptions of land, land ownership, land use, and social 

relations I describe above all contributed to a loss of access to important plant resources for 
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Maliseet and Mi’kmaqs . Today, the state of Maine is 95% privately owned, and an increase in 

land posting further restricts access (Ginger et al., 2012). The current state of land ownership and 

use as it relates to medicinal plant gathering in northern Maine and Western New Brunswick will 

be discussed in Chapters Two, Four and Five.  

Equally important to this discussion of loss of physical access to plants is the loss of 

accompanying knowledge about plant resources.  While the major social and ecological shifts 

above were restricting gathering spaces, assimilation politics and cultural repression discouraged 

transmission of knowledge about plants between generations. The importance of this knowledge, 

and some of the causes for its loss are discussed further in Chapter Two.  
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 : Practicing health sovereignty: A trans-border analysis of Chapter 2

factors enabling medicinal plant use by indigenous communities in 

Maine, USA and New Brunswick, Canada.   
 

Abstract  

Health sovereignty is an emerging concept that emphasizes people’s right and ability to choose 

culturally relevant and ecologically appropriate health care options. The factors that enable such 

choice are not well-understood, particularly in an indigenous North American context. We enrich 

the concept of health sovereignty by examining factors that enable medicinal plant use in 

Maliseet and Mi'kmaq communities of Maine, USA and New Brunswick, Canada.  In interviews, 

community members articulated a variety of reasons for choosing plant medicine, including 

cultural expression, efficacy and availability;  and currently use over 55 plants and fungi with 

108 distinct uses in 37 categories of medical treatment and prevention.   Based on our findings, 

we propose that health sovereignty in practice is situated in specific sociocultural and ecological 

contexts, and can be affected by four interrelated components:  1) individual decisions and 

actions, 2) the community ecological knowledge base, 3) tribal government efforts and 4) trans-

border networks. 

 

Key words: Health sovereignty, indigenous knowledge, medicinal plants, Maine, New 

Brunswick 
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1. Introduction 

 Medicinal plants can provide culturally appropriate and ecologically relevant options for 

health (Alcorn, 1995; Etkin, 1988; Etkin and Ross, 1994; Kassam et al., 2010). In many parts of 

the world, medicinal plants are the primary healthcare option (Farnsworth & Soejarto, 1991; 

Hamilton, 2004; Kassam et al., 2010; WHO, 2002). This may be due to a combination of factors 

including cultural preferences, or limited access to other types of medicine due to political 

instability, remote location, and socio-economic conditions. Knowledge of, and access to, plant 

medicines is an adaptive asset, and often of great importance to people made vulnerable by war, 

natural disasters, or shifting environmental conditions (Dahlberg & Trygger, 2009; Kassam et al., 

2010). Plant medicines also offer people a way to connect with their cultural heritage.  

 Within industrialized nations such as the United States and Canada, many different 

communities choose to include medicinal plants and fungi in their health care regimens (Balick 

et al., 2000).  While plants may be purchased, as herbal supplements or through traditional 

apothecaries, people also form strong relations with their ecologies by gathering plants from 

local environments. Medicinal plant gathering is common in both rural as well as urban areas 

(Baumflek et al., 2010; Poe et al., 2013).  Specifically, locally gathered medicinal plants have, 

and continue to be important sources of health and cultural identity for indigenous peoples of 

North America. 

 Choosing to use plants as medicine is an assertion of health sovereignty. Health 

sovereignty implies that people have the right to define their own health systems that are 

appropriate to their cultural values. However, the ability to practice health sovereignty can be 

affected by a number of different socio-cultural and ecological factors.  Through the lens of 
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medicinal plant use, this paper explores the factors that affect health sovereignty as practiced by 

indigenous Maliseet and Mi'kmaq communities in the United States and Canada.  

 

1.1  Indigenous health and health paradigms in the United States and Canada 

 Recently, there has been a call to action worldwide regarding the health of the world's 

indigenous peoples.  Stephens et al. (2006, pg.2019) note that "Indigenous peoples have been the 

guardians of our environment and its medicines for thousands of years, built on a holistic 

communal view of humanity and its links to the ecosystem.  Yet they are among those most 

marginalised within many nation states and have the worst health indicators." For example, in 

the United States and Canada, indigenous populations suffer from chronic illnesses such as 

diabetes, heart disease and obesity at drastically higher rates than other members of these 

societies (Barnes et al., 2010; Castor et al., 2006; Kirmayer et al. 2003). 

  Many scholars and practitioners have noted the need for culturally-appropriate health 

care options for Native peoples of North America (Hartmann and Gone, 2012; Kirmayer et al., 

2003; LaFromboise, et al., 1990; Walls et al., 2006). While indigenous peoples of the United 

States and Canada are quite diverse, research conducted with some of these communities shows 

that their members tend to hold a more holistic view of health than conceptualized in 

conventional biomedicine, which treats the body and mind separately (Graham,and Stamler, 

2010). A holistic approach to health recognizes the importance of mental, emotional and spiritual 

health as well as physical health (Walker & Irvine, 1997). Acknowledging the interrelationships 

between these different facets of wellbeing, a holistic approach does not treat these aspects of 

health separately.  
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 While members of federally-recognized Native American and First Nations communities 

have access to federally or provincially-provided health services respectively, such services may 

not  be informed by, or address, indigenous approaches to health. For example, Wilson et al.. 

(2011) note that in Canada, provincial health services are geared towards the general population, 

not to the specific needs of certain communities. For many Native Americans and First Nations 

people, medicinal plants are often considered to be a culturally appropriate way to treat illness 

that does not create a dichotomy between healing the body and the mind.  The use of medicinal 

plants does not negate the value of conventional government-provided health services; they are 

both components of an overall approach to health.  

 

1.2 The Language of Sovereignty 

 The term sovereignty has multiple, often contested meanings.  In the realms of law and 

international politics, sovereignty commonly refers to state sovereignty, the ability to rule over a 

land and its people, such as the following definition employed by the World Health 

Organization: 

 Sovereignty is the right or capacity of countries to determine their own affairs. More 

specifically, it is the right of the supreme political authority - usually a government - to 

unqualified and unrivalled authority over its people and land (WHO, 2012).  

 A critical body of literature has questioned whether the ideal of sovereignty as an 

absolute power over a land and its people can ever be realized.  Recently, such criticisms have 

been grounded in the realities of processes of globalization, and the recognition that ways in 

which people now identify themselves transcends the boundaries of physically defined space, 

such as the state (Scott, 2009; Shaw, 2008).  Furthermore, applying the above definition to 
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indigenous sovereignty in the United States is exceedingly problematic. As Kevin Bruyneel 

(2007, xiii) explains, "Indigenous tribes and nations claim a form of sovereignty that is unclear 

because it is not easily located inside or outside the United States."   

 Tribes in the United States maintain their position as sovereign nations by asserting that 

they were self-governing entities before the arrival of Europeans (Wilkins and Stark, 2011).  

European colonists and later the American government recognized the existence of indigenous 

sovereignty through treaties, which by definition are agreements forged between two sovereign 

nations, although some were never ratified
4
. However, a series of judicial decisions eroded tribal

5
 

sovereignty by unilaterally defining the relationship of the United States to the tribes existing 

within its borders. The landmark Supreme Court case of Cherokee Nation vs. Georgia defined 

tribes as 'domestic dependent nations'.  In that decision, Justice John Marshall likened the 

relationship of Native Americans to the United States as that of a ward to their guardian.  Other 

judicial decisions, such as in United States vs. Kagama (1886) granted Congress plenary power 

over indigenous people's affairs (Bruyneel, 2007).   Being designated as nations within a nation, 

and being subject to Congressional oversight, challenges the ability of Native Americans to have 

complete jurisdiction over their own land and affairs. While Canadian legal frameworks differ 

from the United States in that First Nations people are recognized in the Constitution, the two 

countries are similar in that First Nations self-government is negotiated and decided upon within 

the framework of the Canadian Constitution (Biolsi, 2005).  

 Recognizing these limitations, Shaw (2008, p. 5) notes that "Sovereignty of the modern 

(state) model will not work for Indigenous peoples, or indeed perhaps for anyone else under 

                                                             
4
 In fact, the Maine Indian Land Claims Settlement Act is based on a violation to the 1790 Federal Trade and 

Intercourse Act, which specified that any land transaction with Indians had to be ratified by Congress.  Treaties 

signed with the Passamaquoddy in 1794 and the Penobscot in 1796 were never ratified.   
5
 For the purposes of this paper, the term tribal refers to the governments of Native American and First Nations 

communities. 
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contemporary circumstances. Thus they are struggling to create legitimate authorities- 

sovereignties- within and across spatial, temporal and discursive conditions that may be at odds 

with those that have enabled modern state sovereignty."   Other scholars including Coffey and 

Tsosie (2001) have proposed moving towards a model of cultural sovereignty as an alternative to 

political sovereignty.  They consider political sovereignty to be imposed from the outside while 

cultural sovereignty is defined from within Native American and First Nations communities, and 

may have different manifestations for each tribe.  Cultural sovereignty emphasizes cultural 

practice, tradition and the ability of indigenous people to exercise their own norms and values in 

the construction of a collective future. However, this articulation of sovereignty may leave out 

important aspects of the realities of indigenous space and identity.  For example, Biolsi (2005) 

offers four nuanced examples of contested indigenous political space in which different forms of 

sovereignty may be exercised: territorial sovereignty as exercised by tribes on reservations; 

agreements with federal governments for comanagement of off-reserve resources including water 

and fish that to some extent represent shared sovereignty; national indigenous space in which 

Native American rights transcend physical space; and hybrid political space in which individuals 

claim a dual citizenship, assuming the rights of a citizen of a Native American nation as well as 

the United States, thereby acknowledging the existence of overlapping sovereignties in the same 

physical space. 

 Furthermore, a number of scholars have argued that the idea of sovereignty is a European 

construct that has been imposed on indigenous communities in which it is not an appropriate fit 

(Alfred, 2007; Coffey and Tsosie, 2001; Deloria and Lytle, 1998).  While noting the validity of 

this critique, Nadasdy (2012) suggests that adopting the language of sovereignty can be valuable 

to First Nations people as it forms the recognized discourse of land claims and self-governance 
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agreements, but it comes at the cost of drastically altered socio-political structures with respect to 

traditional social arrangements.  

 Moreover, within indigenous communities, sovereignty can represent different things to 

different people. Ruelle et al. (2011) suggest that some people may interpret sovereignty as self-

determination represented in treaties, while others may see it as rights that need to be asserted, 

while others interpret the term as a kind of self-reliance, being able to provide items that are 

necessary for the good of the community.  In some cases, some people may see the rhetoric of 

sovereignty as a threat, because it could imply self-reliance and a withdrawal of important 

federal funding. We maintain that the idea of sovereignty is amenable to being defined by 

indigenous communities while engaging broader political and institutional infrastructures.  

1.3 Health Sovereignty   

 Health sovereignty can be understood as similar to, and often overlapping with, the 

concept of food sovereignty. Food sovereignty has been defined as "the right of peoples to 

healthy and culturally appropriate food produced through ecologically sound methods and the 

right of peoples to define their own food and agriculture” (Declaration of Nyéléni, 2007). Unlike 

food security, which focuses on meeting minimal nutritional needs, food sovereignty emphasizes 

the ability of individuals, communities and nations to choose food that is culturally appropriate 

(Wittman, 2011).   

 While the concept of food sovereignty originated in Latin American social movements 

over 20 years ago, and is commonly employed in academic literature and policy prescriptions, 

the notion of health sovereignty has recently emerged.  Kassam et al. (2010, p.817) suggest that 

"the idea of health sovereignty includes the ability to choose medicines that are socio-culturally 

and ecologically appropriate; thereby, providing practical, reliable, and contextually-relevant 
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health care options."  Because foods directly impact health, and are often considered to be 

medicines themselves, food is integral to health sovereignty; therefore we suggest that food and 

health sovereignty should be thought of as interrelated rather than separate concepts.  

 When examining definitions of food and health sovereignty, it is important to recognize 

that sovereignty as a right is enabled, or tempered, by sovereignty as a capacity (Patel, 2009; 

Ruelle et al., 2011).   As we will see, the capacity to practice health sovereignty is meditated by 

many socio-ecological factors and involves the invocation of different indigenous cultural and 

political spaces. The remainder of this paper examines the ecological and sociocultural context of 

medicinal plant gathering, knowledge and use; examines current resource availability on both 

sides of the US-Canada border; and suggests a framework for understanding health sovereignty 

in practice that is supported by interview data, participant observations and archival research.  

The specific questions we seek to address are: 1) What are the factors that contribute to (or 

detract from) Maliseet and Mi'kmaq health sovereignty as it relates to medicinal plant use?; 2) 

How do these conditions and factors differ in the context of Maine, USA and New Brunswick, 

Canada?; and 3) How can health sovereignty in practice be understood in these contexts?   

2. Study Area 

Our study takes place in Aroostook County, Maine's northernmost region, and adjacent western 

New Brunswick.  The two Native American/First Nations groups in this area are Maliseets and 

Mi'kmaqs; two of the four Wabanaki tribes.  Wabanaki means "People of the Dawn", referring to 

the location of their homelands in the northeastern most part of North America. Mi'kmaq 

territory encompassed much of the Canadian Maritimes: Nova Scotia, Prince Edward Island, 

northern New Brunswick, the Gaspé Peninsula of southern Quebec, and also ranged into 

northern Maine, while Maliseet territory included portions of New Brunswick and Maine along  
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the St. John, St. Croix and Aroostook Rivers (Figure 2.1) (LeSourd, 2007; Prins, 1996; Speck, 

1915; Upton 1977). 

 Mi'kmaq and Maliseet people in Maine and New Brunswick live within a transition zone 

between the boreal forest and the northern hardwood forest.  The area is relatively species-rich 

because certain plants reach the northernmost limits of their range, while others reach their 

southernmost limits. Poorly drained soils in much of the region support large populations of red 

spruce (Maliseet: olonatoq, Mi'kmaq: kawatkw, Latin: Picea rubens), black spruce (Maliseet: 

kawatoq, Mi'kmaq: ulnatkw, Latin:Picea mariana) and balsam fir (Maliseet: puhpukawihqimus, 

Mi'kmaq: stoqon, Latin: Abies balsamea), with areas of poplar and northern hardwoods such 

Figure 2.1: Map of Mi'kmaq, Maliseet and Neighboring Indigenous Homelands. 
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 as sugar maple (Maliseet: malsonaw, Mi'kmaq: snawey, Latin: Acer saccharum) and American 

Beech (Maliseet: mihihqimus, Mi'kmaq: suwo'musi, Latin: Fagus grandifolia) on drier ridges 

(Baumflek et al., 2010). 

 In Maine, the Mi'kmaq and Maliseet population is approximately 2,265
6
 , representing 

two tribal bands, the Houlton Band of Maliseets and the Aroostook Band of Micmacs (Houlton 

Band of Maliseets personal communication 2013, Aroostook Band of Micmacs personal 

communication 2013).  

 A majority of the Mi'kmaq and Maliseet population (approximately 26,884 people) live 

in the Canadian provinces of New Brunswick and Nova Scotia (Government of New Brunswick, 

2012; Government of Nova Scotia, 2012).  As of December 2009, the Mi'kmaq and Maliseet 

population of New Brunswick was 13,366, of which 8,632 live on reserve and 4,734 off reserve. 

There are nine Mi'kmaq and six Maliseet nations in New Brunswick, whose members live on 30 

distinct parcels of reserve land (Government of New Brunswick, 2012).  Reserve land constitutes 

44,072 acres, or 0.25% of the province. Reserve size varies from the 69-acre Maliseet Nation of 

Oromucto to the 10,887-acre Mi'kmaq Esgenoopetitj First Nation (Province of New Brunswick, 

2012). 

While similar in terms of eco-regions, political and socio-cultural differences exist 

between the United States and Canadian sides of the border. These differences also have 

implications for health sovereignty.  Perhaps the most significant difference is that communities 

on the Canadian side of the border have been situated on tribal reserves for several hundred 

years, whereas Maliseet and Mi'kmaq communities in the United States have never lived on 

reservations.  Mi'kmaq people were relocated to reserve land in British provinces as early as 

                                                             
6 This population figure refers to only enrolled members of the Aroostook Band of Micmacs and the Houlton Band 
of Maliseets and does not include others of Mi'kmaq or Maliseet heritage living in Maine. 
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1790, Maliseets several years later (Government of New Brunswick, 2012).  In comparison, 

Mi'kmaqs and Maliseets residing in Maine were never moved to reservations, and have only 

recently been federally recognized: the Houlton Band of Maliseet Indians in 1980 and the 

Aroostook Band of Micmacs in 1991.   

A defining aspect of the sociocultural context of health sovereignty of Native peoples in 

the United States side of our study area is the Maine Indian Land Claims Settlement Act.  In the 

late 1970s, the Penobscot, Passamaquoddy tribes of Maine brought a land claim to the federal 

government to reclaim 12.5 million acres of their homelands- amounting to 60% of the state of 

Maine.  The Houlton Band of Maliseets was later added to the claim.  The land claim was based 

on evidence that the United States had failed to honor the terms of the 1790 Trade and 

Intercourse Act.  Specifically, the act stated that land acquired from Native Americans had to be 

approved by the United States Government.  Many land purchases between 1794 and 1820, when 

Maine was still part of the Commonwealth of Massachusetts failed to receive congressional 

ratification. The Maine Indian Land Claims Settlement Act was signed by President Carter on 

October 1980.  Tribes were awarded $81.5 million, the largest monetary land claims settlement 

up to that time in the United States.  From that amount, the Act put aside $54.5 million for a 

tribal land acquisition fund. Maliseets were granted $900,000 of this amount (Scully, 1995). In 

terms of health sovereignty, this would enable tribes to buy land that contained important plant 

species, which they could manage and use as they decided.  Another major outcome of the land 

claims for the Houlton Band of Maliseets was federal recognition, which among other things, 

made the band eligible to receive federal funding for health initiatives as well as health services 

(Scully, 1995). The Aroostook Band of Micmacs was not included in the Settlement Act. 
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3. Research Methodology and Data Collection 

 Participatory research was conducted in partnership with the Houlton Band of Maliseets 

and Aroostook Band of Micmacs, and is based on relationships established through previous 

research.  Prior to commencing our work, we presented our research ideas to the tribal councils 

for approval. Upon receiving support, we created research agreements with the tribes, which 

detailed how research was to be conducted and designated ownership of project results, 

describing how information could be shared and stored
7
. Our study was reviewed by Cornell 

University Institutional Review Board, and received exemption (protocol number 1008001595). 

Tribal officials helped us to identify three community researchers who conducted interviews and 

field work with the first author.  

 Data were collected through a suite of participatory ethnographic methods. We conducted 

26 semi-structured interviews with tribal medicine gatherers, community members who use 

medicinal plants, two tribal natural resource managers, and one industrial forest manager.  

Interviewees were selected based on a stratified snowball sampling technique (Patton, 2002) to 

ensure representation of both Maliseet (12) and Mi’kmaq (11) community members, and 

representation of both genders (18 women, eight men).  Interviewees came from six different 

communities: The Aroostook Band of Micmacs and the Houlton Band of Maliseets in Maine, 

and Tobique First Nation (Maliseet), St. Mary's First Nation (Maliseet), and Eel River Bar First 

Nation (Mi'kmaq) in western New Brunswick (Figure 2.2).  Two interviewees also came from 

the Mi’kmaq First Nation of Elsipogtog (Big Cove), in eastern New Brunswick, but were 

interviewed in Maine. 

                                                             
7 Due to our research agreements, we do not provide a comprehensive list of the species of plants and fungi used 
by tribal community members.  
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 Our interview guide focused on the importance of plants to community members' health, 

as well as community knowledge and actions to ensure the continued use of medicinal plants.  

Interviewees were asked why they chose to use medicinal plants, which plants were important to 

them, how they took care of plants, how they learned about plants, and if they had concerns 

about plant gathering. Interviews lasted from half an hour to over three hours.   

 

 

  

Figure 2.2: Map of Study Area, northern Maine and western New Brunswick. 

Interviewee community locations are identified by yellow dots. 
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Data were also collected through frequent participant observations, community meetings 

and archival research. We would regularly have multiple interactions with interviewees through 

participant observation, which allowed us to gain a greater understanding of, as well as 

triangulate data collected through interviews. Participant observation included accompanying 

plant gatherers to collect plants, attending ceremonies, workshops, powwows and community 

meetings.  Archival data and secondary research materials were used to characterize the current 

and historical sociocultural and ecological context of plant gathering and use by Maliseet and 

Mi'kmaq people. 

 Once collected, interview transcripts and narratives were entered into NVIVO qualitative 

software for analysis.  We analyzed our data using a thematic content analysis (Boyatzis, 1998). 

This gave us the flexibility to perform both deductive and inductive data analysis. A codebook 

was created to explore the main research themes outlined in the interview guide. Additional 

codes were added, as new themes emerged from the data.   

 Data about medicinal use of plants were classified according to Moerman's (1998) 

categories, of medicinal plant use among Native Americans of North America. In addition to 

Moerman's original categories, we include adaptations developed by Kassam et al. (2010), and 

include one additional category of disease treatment and prevention (anti-spasmodic).  

 Data validation occurred through return interviews in which the community participant's 

original interview was reviewed to make sure that we had represented the interviewee's ideas 

correctly in the narrative transcripts.  We also created a comprehensive list of plants mentioned 

by all interviewees, and asked the specific interviewee to review the list, and add any plants that 

may have been left out.  This generated additional information about plant species and their uses.   
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4. Results 

4.1 Socio-ecological context of Plant Use 

 Maliseet and Mi'kmaq homelands in the study area are defined by their relationships to 

rivers, the most important among them being the St. John River and its tributaries.  The St. John 

is the largest river on the North American Atlantic coast between the St. Lawrence and Hudson 

Rivers.  Its watershed drains approximately 21,230 square miles in northernmost Maine and the 

adjacent provinces of New Brunswick and Quebec in Canada, 
8
. The St. John River is known as 

the Wolastoq, in Maliseet. Maliseet people collectively refer to themselves as Wolastoqiyik, the 

People of the River. Within this ecological frame of self-identity, communities also distinguish 

themselves according to the specific tributaries that run through their territory.  For instance, the 

Houlton Band of Maliseets consider themselves to be people of the Meduxnekeag River; 

Tobique First Nation is also known as Negotkuk, in reference to the Maliseet name of the 

Tobique River; and the Aroostook Band of Micmacs is so named in honor of the Aroostook 

River.        

Being located along water bodies such as the St. John River, gives community members 

access to riparian and other wetland habitats where medicinal plant species grow.  However, the 

building of dams, such as the Tobique Narrows Dam near the Maliseet First Nation of Tobique, 

has flooded many plant harvesting sites.  In addition, industrial atmospheric deposition may be 

contaminating water and the plants that grow in it.  For instance, recent contaminant testing of 

the popular medicinal plant, muskrat root (Maliseet: kighaswes, Mi'kmaq: ki'kasuwasw, Latin: 

Acorus species) revealed that samples from certain gathering sites in New Brunswick displayed 

                                                             
8
 Some of the major tributaries of the St. John include the Big Black River, Allagash River, Madawaska River, Fish 

River, Aroostook River, Tobique River, Meduxnekeag River, Eel River, Oromocto River, Salmon River, and Canaan 
River.             
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heavy metal contents higher than the recommended safe daily intake for a variety of metals 

including Aluminum, Barium, Chromium, Lead, Strontium and Uranium (Gray, 2012).  In  

addition, some water bodies, including the Meduxnekeag River, which flows through Maliseet 

lands contain high levels of PCBs, and dioxins from industrial activities up river (Maine Division 

of Environmental Health, 2011), which also have the potential to accumulate in plant species.    

  Both eastern Aroostook County, Maine and the western part of New Brunswick are 

underlain by calcareous sedimentary rocks and glacial till, making the areas prime locations for 

agriculture.  Potatoes, broccoli, wheat and animal fodder crops are the main agricultural products 

on both sides of the border.  The use of chemical fertilizers, herbicides and pesticides is 

common, and some can be persistent in the environment.  For example, DDT was used on farm 

fields near Houlton, Maine during the 1950s.  Despite the fact that the pesticide has been banned 

in the United States for decades, DDT can still be found in local soils, as well as the tissue of fish 

found in the Meduxnekeag River (Maine Division of Environmental Health, 2011).  Plants take 

up DDT out of the soil as they grow; the persistence of DDT is exacerbated by short growing 

seasons in the area.   Even though DDT is no longer used, a suite of other chemical herbicides 

and pesticides continue to be applied to agricultural land Aroostook County. Some of these are 

currently being taken off the market because they were found to be persistent in the environment 

(Interview 1401072011).  These heavy metals and chemicals have a direct impact on health 

sovereignty, as they limit the locations in which plant gatherers feel they can safely collect 

medicinal plants.  

 The Houlton Band of Maliseets now own approximately 1277.5 acres of land adjacent to 

the Meduxnekeag River in the towns of Houlton and Littleton as well as a campground in 

Monticello, Maine.  Mi'kmaq landholdings in Maine are larger, but more fragmented.  They own 
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1,343 acres of land spread out over eight parcels, including the former site of Loring Air Force 

Base. In total, this constitutes only .05% of Aroostook County's 4.1 million acres.  

 While the ownership of these lands is important to the health sovereignty of Mi'kmaq and 

Maliseet people in Maine, the land base cannot fully support the gathering activities of tribal 

members for several reasons.  In the case of the Maliseets, their lands do not currently include 

populations of several important plants, including muskrat root and sweetgrass.  In the case of 

the Aroostook Band of Micmacs, certain parcels, such as 645 acres of Loring Airforce Base, 

were bought specifically with tribal plant and animal harvesting in mind.  However, 

environmental quality tests carried out after lands were purchased demonstrated that both land 

and water were contaminated with a suite of heavy metals and persistent organochlorines, 

including DDT and PCBs, making it unsuitable for the harvest of most plants (Interview 

1401072011). Presence of and exposure to these environmental pollutants compromises health 

sovereignty: similar findings have been reported by Hoover (2013), in her exploration of how 

fish advisories affect the food choices of members of the Akwesasne Mohawk community.  Thus 

environmental contamination can be thought of as an insidious form of continued colonization, 

one that affects not only indigenous people's land, but also their bodies (Kassam, 2009).  

4.2 Access to Non-tribal land 

 Another major difference between New Brunswick and Maine is the vast discrepancy in 

the amount of publicly-owned forestland.  While Maine and New Brunswick are both heavily 

forested, covering 90% of the state in Maine and 85% of the province, less than 5% of Maine's 

land is publicly owned (Ginger et al., 2012).  In contrast, 50% of New Brunswick's forests are 

Crown Lands (Government of New Brunswick, 2012). First Nations people of New Brunswick 

are allowed to gather plants on Crown lands, including in provincial parks. On public lands in 
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northern Maine, plant gathering for non-commercial purposes is open to all state residents (both 

native and non-native), but permits are required to harvest certain species such as brown ash.  

However, gathering plants in state parks is strictly prohibited, as are most forms of gathering in 

the federally-operated Acadia National Park.   

 In terms of privately-held land, some of the same forest product companies own 

substantial amounts of land on both sides of the border.  The best example of this is the J.D. 

Irving Company, which owns or manages 1.25 million acres of land in northern Maine (J.D. 

Irving, 2010), and freehold owns 750,000 hectares in New Brunswick, and manages an 

additional million acres (KPMG, 2012). Irving is open to the idea of people harvesting plants on 

their lands, but they are concerned about people who want to harvest large volumes of plant 

materials (K. Coffin, personal communication, January 2011).  They are in contact with Mi'kmaq 

and Maliseet tribes on both sides of the border to discuss a permitting system that would be 

administered through the tribes.  Like a lot of other large (>1000 acres) pieces of property, an 

issue that arises with some Irving land is geographical distance (Ginger et al., 2012).  Not only 

would travel to certain sites involve hours of driving on logging roads, but certain gathering 

locations may be located too far off the road system for elderly gatherers with health limitations 

to access by walking.  

 Collecting plants on small parcels of privately held land is variable on both sides of the 

border.  This is the type of land that is usually closer to reserve lands.  Being able to access small 

properties involves creating and maintaining relationships with families and those who own local 

land.  In some cases this is successful, and leads to long-standing, informal plant gathering 

arrangements.  In other instances, access is denied.  Some plant harvesters choose to gather on 

private property without asking permission.  They assert that it is their right as a Native person to 
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be able to gather plants wherever they choose.  Legally, this is not the case in Maine (Ginger et 

al., 2012).  However, this issue is more contentious in New Brunswick because in the Marshall 

decision of 1999, the Supreme Court of Canada upheld Mi'kmaq and Maliseet treaty rights from 

the Treaties of 1760 and 1761. This decision recognizes Mi’kmaq, Maliseet and Passamaquoddy 

rights to a “moderate livelihood” through hunting, fishing and gathering (Government of New 

Brunswick, 2012).                   

4.3 The importance of plants for health 

 Our interview data documents the current use of at least 55 types of medicinal plants and 

fungi in Maliseet and Mi'kmaq communities of northern Maine and western New Brunswick. In 

many parts of the world, food plants are often considered to be medicines (Chapin,1980 ;Grivetti 

& Ogle, 2000; Etkin & Ross, 1994; Johns & Eyzaguirre. 2006; Kassam et al., 2010; LaDuke, 

2005).  This is also the case in our study area, and therefore food plants that are consumed for 

vitamins and other nutritional purposes are also included in this number. Plants documented in 

our study represent 108 distinct uses in 37 different categories of treatment or prevention (Table 

2.1). The top five categories of treatment are: 1) vitamins/food (13 plants), 2) ceremonial 

medicine (12 plants), 3) cold remedy (9 plants), 4) purifying/smoke (8 plants) and 5) 

preventative (6 plants).  

 Frequently, an individual plant was identified as having multiple, sometimes 

indistinguishable values for food, medicine or spiritual purposes. Each use is seen as contributing 

to some aspect of health. For instance, blueberries (Maliseet: sahtiyil, Mi'kmaq: pkuman; Latin: 

Vaccinium species) are commonly thought of as 'good medicine', and are used to break 

ceremonial fasts.  Sweetgrass (Maliseet: welimahaskil, Mi'kmaq: kjimskiku, Latin:  



Chapter Two| 50  
 

Table 2.1: Uses of medicinal plants by categories of treatment.  

Type of Treatment Number 

of 

Plants 

Percentage 

of Total Use 

 Type of Treatment Number 

of 

Plants 

Percentage 

of Total Use 

Vitamins/Food 13 12.0  Urinary aid 2 1.9 

Ceremonial Medicine 12 11.1  Anesthetic 1 0.9 

Cold Remedy 9 8.3  Anthelmintic 1 0.9 

Purifying/Smoke 8 7.4  Anti-Diarrheal 1 0.9 

Preventative 6 5.6  Anti-Spasmodic 1 0.9 

Dermatological Aid 5 4.6  Bite/Antidote 1 0.9 

Tonic 5 4.6  Cancer Treatment 1 0.9 

Analgesic 4 3.7  Cathartic 1 0.9 

Gynecological Aid 4 3.7  Cough medicine 1 0.9 

Ulcer Treatment 4 3.7  Ear Medicine 1 0.9 

Orthopedic Aid 3 2.8  Eye Medicine 1 0.9 

Psychological Aid 3 2.8  Heart Medicine 1 0.9 

Sedative 3 2.8  Hypotensive 1 0.9 

Blood Medicine 2 1.9  Kidney Aid 1 0.9 

Gastro-intestinal aid 2 1.9  Laxative  1 0.9 

Respiratory aid 2 1.9  Oral Aid 1 0.9 

Stimulant 2 1.9  Poultice 1 0.9 

Throat aid 2 1.9  Pulmonary Aid 1 0.9 

   

 Total Categories of 

Use 
107 100 
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Hierochloe odorata), often used as a cleansing smudge in ceremonies, is also used to promote 

mental health.    

Labrador tea (Maliseet: pahsipokehsok, Mi'kmaq: Pituisteki’ji’jit, Latin: Ledum 

groenlandica) is considered to be good for respiratory health, and is also enjoyed as a soothing 

hot beverage.   This lack of distinction speaks to the holistic idea of health and wellbeing found 

within Maliseet and Mi'kmaq communities, which recognizes the seamless connections between 

physical, emotional and spiritual health.  

 Furthermore, it is important to acknowledge the dynamism of Mi'kmaq and Maliseet 

plant use, as it relates to health sovereignty. Our literature review and archival research found 

that Maliseet and Mi'kmaq people have historically used over 122 species of gathered plants as 

food and medicine (Aranson et al., 1981; Mechling, 1959; Speck and Dexter 1951; Speck and 

Dexter 1952; Wallis 1922).  There are many possible reasons for the difference in diversity of 

plants used in the past versus current plant use.  One possible explanation is that certain plant 

uses have become obsolete as people decide to rely more on biopharmaceutical options for the 

treatment of certain types of illness. Other possible reasons include loss of plant species due to 

changes in land use that alter plant habitat, and loss of community knowledge related to how to 

gather and prepare certain species.   

It is also notable that 21 out of 122, or 17% of plants that have been historically used by 

Maliseets and Mi'kmaqs are introduced species.  Incorporating introduced species can benefit 

health sovereignty for several reasons.  Because of a tendency to grow in disturbed areas, certain 

introduced plants are often abundant, readily accessible and comparatively easy to harvest (Stepp 

and Moreman, 2001). Mi'kmaq and Maliseet gatherers we interviewed do not distinguish 

between the plants that they use as native or introduced.  Instead, they identify plants as useful or 
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not useful, safe or unsafe to use.  Abundance of introduced medicinal plants such as plantain and 

dandelion is seen not only as an asset but as a gift. Furthermore, using introduced species also 

speaks to the adaptability of indigenous health systems to changing sociocultural and ecological 

realities. 

 Out of the 55 current species mentioned in interviews, 52 were gathered locally by 

community members.  However, the remaining three plants, tobacco (Maliseeet: ‘tomawey, 

Mi’kmaq: tmawei, Latin: Nicotiana tabacum), white or buffalo sage (Salvia spp.), and bear root 

(Ligusticum porteri), and are considered to be some of the most important medicines, 

particularly for spiritual and ceremonial purposes.  They are obtained through purchase, trade, as 

gifts, or occasionally brought back from travels to locations where the plants do grow.  Trade and 

sharing of medicines has been important historically as well.   This suggests that health 

sovereignty encompasses the ability to access important options that might not be locally 

available. 

  

4.4 Reasons for Using Plants 

 Interviewees voiced a variety of reasons for choosing to incorporate plants into their 

health care systems.  To some members of Maliseet and Mi'kmaq communities, maintaining 

medicine gathering and use practices is an extension of a dynamic tradition that goes back 

thousands of years.  It is a clear statement of cultural identity, and a part of a life path that they 

consciously choose. Several people we spoke with mentioned the importance of community 

connections, explained that they gathered plants to share with community elders. Many 

appreciated the fact that certain plants were locally abundant and available for free, as opposed to 
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more expensive biopharmaceutical options that can be unaffordable, giving them a sense of 

security and control over their health: 

Plants grow everywhere, I’m never nervous, if it’s not in one place I’ll go somewhere 

else I know its growing around. (Interview 22010911) 

This sense of security and agency expressed by the quotation above also extended into future 

considerations about health. Medicine gatherers noted that they often walked by plants that they 

did not need, while acknowledging that such knowledge could be important later on: 

I don't gather mint anymore, but I know where there's a lot when I need it. 

(Interview16010811) 

Others felt that western medicine simply did not work well for them, and preferred to use 

medicinal plants because they find them to be more effective than biopharmaceutical medicines, 

with fewer side effects.   In the words of one interviewee: 

I prefer traditional medicines more than I do what we're getting from the doctors because 

when they give you something from the doctors, you have to take something else for that, 

and next thing you know, you've got a handful of pills you're taking."(Interview 

0303082011) 

 It is important to recognize that most of our interviewees choose to use a combination of 

different health care options that include both traditional plant-based and institutionalized 

medicine. In fact, these two types of health care can be seen as complementary.  For example, at 

a recent health center opening at the Maliseet First Nation of Tobique, dignitaries were given 

health center lapel pins that had sweetgrass and cedar braided around them, which are highly 

valued within the Maliseet community as a healing, purifying plants. The presence of traditional 

medicines in a health clinic opening demonstrates how different types of healing can be 

commensurable, not necessarily in conflict with each other.    
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4.5 Variation in Plant Use and Knowledge  

 Interviewees were asked to identify plants and fungi that they gather or use.  We found 

substantial variation in the number and types of plants mentioned by each interviewee (Figure 

2.3).  Nobody that we spoke with mentioned all 55 of the species that were generated in total; the 

largest number was 26 plants.  One interviewee noted that knowledge about plants was held 

within a family, and passed down from generation to generation. While many interviewees grew 

up with medicinal plants in the periphery of their home life, they also reported developing a 

deeper understanding about medicinal plants from non-family members, often later in life.  

Certain people are considered to be medicine gatherers.  They know where plants are, when and 

how to harvest them.  Other members of the community are medicine makers.  They ask plant 

gatherers to bring them the plants they need to make medicines, and hold knowledge about 

preparation and dosage of medicines. Several interviewees reported that their communities often 

had one or two medicine people who would treat everyone. These medicines are then shared 

within and across communities with medicine users. Sometimes all of these roles are held by the 

same individual, but oftentimes they are distinct. 

Of the 53 plants and fungi gathered locally, we found that 31 species (58%) were 

mentioned by both Maliseet and Mi'kmaq interviewees. Of the remaining species, 11 (21%) were 

only mentioned by Maliseet interviewees, and 11 (21%) were only mentioned by Mi'kmaq 

interviewees. The fact that Maliseet people may know about or use different plants than Mi'kmaq 

people suggests that, while similar, the two tribes are culturally distinct, and also implies that 

there is potential for knowledge exchange which could strengthen health sovereignty of both 

tribes.   
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Figure 2.3: Variation in number of plants mentioned by Interviewee 

   

 Examining plant use across the international border, 28 species (51%) were mentioned by 

people from both Maine and New Brunswick.  An additional 21 species (38%) were only 

mentioned by people living in Canada, while six plants (11%) were only mentioned by people in 

Maine.  This also highlights the potential for trans-border exchanges of knowledge that would 

benefit people on both sides of the border.  While the mean number of plants used by tribe was 

not statistically different, a statistical difference does exist in the amount of plants used by people 

in Maine versus New Brunswick.  Interviewees from Canada used on average six more species 

than interviewees from Maine (Figure 2.4). There could be many reasons for this difference.  

One could be that the assault on cultural integrity of communities living on reserves, like 

Tobique First Nation, was tempered by presence of a land and community base, while tribes 

without reservation land, such as those in northern Maine may have experienced different 
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assimilation pressures. Another could be that greater access to more land in New Brunswick 

would allow people to be exposed to more habitat types and a greater diversity of plant species.  

4.6 Tending Plants 

 Many plants used as medicine by Maliseet and Mi'kmaq communities are commonly 

thought of as 'wild', meaning that they are not cultivated, but grow on their own. In actuality, 

many of these 'wild' plants are cared for in some way.  Interviewees reported implementing a 

number of different techniques to ensure the abundance of species they use for medicine and 

food.  These include replanting rootlets of plants harvested for their rhizomes to allow them to 

regenerate the following year, timing harvest of certain plants in order to be able to disperse 

mature seeds, rotating harvesting sites to ensure that one area is not overharvested, and saying 

prayers of thanks/asking permission from plant to harvest it. These actions demonstrate a 

mutually beneficial reciprocal relationship between people and plants.  

Figure 2.4: Boxplot 

representation of the difference 

in number of plants mentioned 

by members of communities in 

western New Brunswick (C) 

and northern Maine (U). 

Median, first and third 

quartiles, and minimum and 

maximum values are displayed. 
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4.7 The Role of Tribal Governments 

 Tribal governments can take actions that support the use of medicinal plants. Some recent 

examples of tribal efforts by the Maliseet and Mi'kmaq in Maine that support the use of 

medicinal plants as a form of health sovereignty include: 

 Acquiring land: Perhaps one of the most important things a tribe can do to facilitate the 

use of medicinal plants is to purchase land that is suitable for gathering.  Both Mi'kmaqs and 

Maliseets have been engaging in this initiative, meeting with mixed success. Maliseets have 

funds from the Maine Indian Land Claims Settlement Act, itself expression of indigenous 

sovereignty, that are intended to go towards land acquisition. However, the tribe has had a 

difficult time finding appropriate land to buy.  This is in part because they want land that spans a 

variety of habitats that are suitable for plant gathering, but also because potential sellers are 

reluctant to sell to the tribe.  Some assume that the tribe has endless funds to buy land, and raise 

their asking prices, while others do not want to sell, because tribal lands would be put into 

federal trust and removed from the town tax base.  The Aroostook Band of Mi'kmaqs has been 

more successful at purchasing land, but the presence of contaminants in their Loring Air Force 

Base property rendered the land useless for gathering. However, the band is exerting what they 

describe as their sovereign authority over their land, and have pressured the United States Air 

Force into remediating the site, although it was not completed to the tribe's satisfaction 

(Interview 1401072011). 

 Sometimes tribal-level actions are restricted by federal funding sources.  For instance, the 

Bureau of Indian Affairs (BIA) encourages tribes to develop forest management plans, and 

provides resources to do so.  However, the management plans advocated by the BIA focus on 

forests for timber production.  They do not take into account other cultural values associated with 

forests and their management.  
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 Funding cultural learning opportunities:   Both the Aroostook Band of Micmacs and the 

Houlton Band of Maliseets offer financial compensation to members who want to take language 

classes.  Language classes are part of the Maliseet Head Start Program, and are also offered 

through the local university, the University of Maine at Presque Isle. Language classes often 

involve teachings about plants and their uses. 

 Planting medicinal species on tribal land: Both the Aroostook Band of Micmacs and the 

Houlton Band of Maliseets have raised certain medicinal plants, including sweetgrass and 

muskrat root, in their nurseries (Figure 2.5).  The Micmac band has planted some of their 

medicinal species on the property where powwows and sweat lodge ceremonies also take place.  

The Maliseets have planted sweetgrass in front of their elder's center, and have plans for a 

medicinal plant garden to be installed around their newly-constructed health center (Interview 

2602072011).  These acts acknowledge the important role that plants play in Native American 

health issues.  Furthermore, the Maliseets have also planted muskrat root on band lands on the 

banks of the Meduxnekeag River.  This plant was not present on band lands before, and planting 

it gives band members a convenient, nearby location from which to gather.
9
 It is important to 

note that oftentimes medicine gatherers feel that medicines that are planted instead of occurring 

'naturally' may have diminished efficacy.  However, our interviews and group discussions with  

Maliseet and Mi'kmaq medicine gatherers and users demonstrated that planting species in their 

regular habitats, such as along river banks, was considered acceptable.   

   

                                                             
9
 As mentioned earlier, the Meduxnekeag River has environmental contamination issues, so gathering medicinal 

plants from the riverbanks may be inadvisable.  However, the effects of heavy metals, PCBs and DDT on muskrat 

root and other plant medicines are unknown, and only speculative at this point.   
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Figure 2.5: Houlton Band of Maliseets Nursery. Plants grown include from left to right: 

black ash, sweetgrass and muskrat root.  Once they are old enough, these plants will be 

transplanted to different parts of HBMI lands.  

 

 Partnerships on behalf of the community:  As federally recognized tribes, the Houlton 

Band of Maliseets and the Aroostook Band of Micmacs can engage in nation-to-nation discourse 

with the federal government.  In Maine, this is evidenced through working partnerships formed 

with Acadia National Park, in efforts to allow Native American plant gathering within the park 

borders.  In addition, as federally recognized tribes, one of the most important things the bands 

can do is to manage their lands in ways that promote plant gathering. They can receive a variety 

of funding to achieve these goals, through habitat improvement grants, water quality monitoring 

efforts and other environmental initiatives. They can also partner with universities and other 

institutions to conduct community-based research that will benefit band members.  For example, 

other aspects of the research we are undertaking in partnership with the Houlton and Aroostook 
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Bands includes the creation of community-based plant stewardship guidelines, and habitat 

distribution models for medicinal plant species.   

 Opportunities and limitations of tribal efforts Mi'kmaq and Maliseet governments in 

Maine are not yet modifying their health services to offer medicinal plants and other traditional 

treatments alongside biomedicinal options.  Several people we interviewed voiced their 

disappointment at the lack of these options.  Because Indian Health Services (IHS) is funded by 

the federal government, certain rules must be followed.  However, IHS contracts many of their 

services to directly to tribes, allowing them to have more control over their health care options 

(IHS, 2012). The ability of tribes to modify their health offerings to suit the needs of their 

community members may represent an assertion of health sovereignty.  Furthermore, while 

Mi'kmaqs and Maliseets have jurisdiction over their own lands and the water that flows through 

them, they continue to face persistent pollution issues originating from land uses up-river.   

4.8 Trans-border activities 

 Mi'kmaq and Maliseet people travel between the United States and Canada frequently.  

They do so to visit family, attend powwows and other cultural events, and to find work.  Some 

also cross the border to gather and share knowledge about medicinal plants.  Recent examples 

include: 

 Medicinal Plant Workshops: In September of 2011, the Aroostook Band of Micmacs 

funded a two-day long medicinal plant workshop at their Spruce Haven property.  The workshop 

brought together over 40 Mi'kmaq and Maliseet people from the United States and Canada.  

They shared knowledge about plant species harvest techniques, harvesting times, and learned 

about new plant species.  They also strengthened intra-community ties.  Several people 
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interviewed see the community of medicine people as all part of the same traditional community, 

regardless of tribal affiliation or international borders. 

 Monitoring the health of the St. John River:  Water resource managers from the Houlton 

Band of Maliseet Indians are in regular communication and collaboration with their counterparts 

in New Brunswick at the Woodstock Maliseet Reserve regarding the health of the Wolustuyk 

(St. John) and Meduxnekeag Rivers.  These rivers flow through Maliseet lands on both sides of 

the border.  Sharing knowledge about water contamination (PCBs, DDT and mercury are all 

common), dissolved oxygen content, and other contamination issues, Maliseets can better 

manage their water resources.  This has implications for health sovereignty as important 

medicinal plant species grow along the river.  

 Powwows:  Each summer, a series of powwows are held in Maine, and at the different 

reserves in New Brunswick.  These powwows are attended by people from multiple 

communities; some people will travel several hours to attend. As an established meeting place, 

powwows offer a chance for people to share knowledge about plants, exchange plant materials, 

reinforce community ties, and establish new ones. 

 Ceremonies:  Members of Mi'kmaq and Maliseet communities who identify themselves 

as traditionalist will often travel between Maine and New Brunswick to attend ceremonies.  

These include sweat lodge ceremonies, talking circles, puberty ceremonies, spring and fall Bear 

Feasts and the Sundance ceremony.  Plants such as sweetgrass, cedar, berries, red willow and 

tobacco play integral roles in these ceremonies.  Attendants have opportunities to learn about 

their spiritual and medicinal uses. 

 Crossing the Border to Gather Plants: It is common for Mi'kmaq and Maliseet plant 

gatherers to travel between the United States and Canada to reach plant harvesting sites.   
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Gatherers will sometimes travel to certain locations in small groups, thereby sharing the cost of 

the trip.  These gathering expeditions include people with varying levels of gathering expertise, 

and also provide opportunities for people to teach, and learn, about the harvest and use of 

culturally important plants.  

5. Discussion 

5.1 Health Sovereignty in Practice 

 Members of Maliseet and Mi'kmaq communities in the United States and Canada may 

have the right to gather plants on tribal and other types of land holdings.  However, our results 

highlight that the capacity to choose gathered plants as appropriate medicines is affected by a 

complex set of factors including: concern over potential environmental contamination of plants, 

limited access to collecting sites, community relations, networks of sharing, and transfer of 

knowledge related to plants and their use.   

 Based on a synthesis of our results, we suggest that health sovereignty in practice is 

situated in dynamic sociocultural and ecological contexts, and is affected through four 

interrelated dimensions: community knowledge, individual decisions and actions, tribal efforts, 

and trans-border networks.  Each dimension is examined below. 

5.2 Community Knowledge forms the Basis for Sovereignty  

Health systems are enabled by context-specific ecological knowledge (Kassam, 2010a). 

Therefore, one can argue that health sovereignty is rooted in knowledge. This is particularly true 

regarding the use of medicinal plants. Incorporating medicinal plants into a health regimen 

involves a complex suite of knowledge (Figure 2.6). One has to know how to correctly identify a 

plant, understand in which habitats the plant can be found, know which time of year harvesting 

should take place, learn techniques to harvest plants safely in order to ensure the sustainability of  
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 local populations.  For preparation, they need to know which part of the plant is needed, how it 

should be processed, how much of a certain medicine to administer, and whether or not a plant 

can be mixed with other medicines.  Without all parts of this knowledge system, having the right 

to use plants would be useless. People who do not know how to obtain and use plants will be 

unable to exercise their inherent rights and desires to do so.   

In Maliseet and Mi'kmaq communities, not everyone in the community who benefits 

from the use of certain medicinal plants knows all the different types of knowledge specified 

above. Knowledge about plants was, and continues to be, specialized. As our results 

demonstrate, substantial variation exists between individual plant gatherers, between Maliseet 

and Mi’kmaq communities, and across the international border. Some interviewees may have 

only discussed two species, but they may have been the only person to know about the use or 

preparation of that particular plant.  If their knowledge is lost, it could affect the entire 

community's health sovereignty in the future. Furthermore, because knowledge and use of plants 

Figure 2.6: Types of knowledge necessary for medicinal plant use 
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is distributed across communities, this suggests that strong community networks and relations 

can enhance health sovereignty. 

Loss of knowledge, loss of sovereignty 

 Due to processes of cultural repression and assimilation in the United States and Canada, 

a great deal of knowledge about plants and their use has been lost
10

. One of the most pervasive 

causes of loss of knowledge was the mandatory residential school experience that many Mi'kmaq 

and Maliseet children were subjected to (Knockwood, 1992).  During the mid-1900s, several 

generations of children were sent to schools away from their communities.  They were not 

allowed to speak their language, or engage in cultural practices and were punished severely for 

doing so (Niezen, 2000).  Being away from their communities meant that these children had less 

opportunity to engage with and learn about medicinal plants.   

 The influence of the Catholicism in some communities exacerbated the loss of medicinal 

plant knowledge.  Traditional healers were vilified.  Medicine people became known as 'witches', 

and people could not be seen visiting them in the daytime.  Instead, they had to go at night.  In 

the words of one interviewee: 

My mother said there used to be a woman who used to live up the hill, in the bush, her 

name was Monique.  And she said, and my mother was very careful in using the language 

[Maliseet], and she'd look around, and she spoke all fluently and so did my grandfather, 

Monique was a medawelin (person with spiritual powers).  Well, she looked around 

before she said that, because the church forbid the use of that word, because it means 

witch, or that she practiced witchcraft, which it was not.  It was a medicine person with 

these powers.  My mother had two sisters and a brother, and when one of them got sick, 

the other one had to go up, wait till dark, and had go visit Monique, and you would tell 

her what was wrong with your sibling, and she'd have all these jars, all over her house 

with all these medicines. (Interview 1201082011)  

 

                                                             
10 It is important to note that another reason for loss of knowledge about certain plants is that their use has 
become obsolete among certain community members. 
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 These experiences are not confined to Mi'kmaq and Maliseet communities.  They are a 

phenomenon that can be found throughout the United States and Canada, in communities that 

have experienced conversion by missionaries or attempts at assimilation through residential 

schools and other practices.  For example, in his book Spirit Wars, Niezen (2000) details an 

account of the Cree community of Moose Factory, where many elders associate traditional 

healing practices with sorcery.  Although there is great interest in traditional medicine among the 

younger generations of the tribe, elders have no desire to partake in healing ceremonies.  

Similarly, Dombrowski (2001) chronicles the influence of the Pentacostal church on native 

villages in southeast Alaska.  

5.3 Individual decisions and actions  

 Within Maliseet and Mi'kmaq communities, individuals have agency to decide whether 

or not they will engage with community-held knowledge about medicinal plants, or the 

community of people who are revitalizing their knowledge about plants.  They can decide to 

connect with the knowledge by learning from others about how plants are identified, harvested 

and used.  They may also choose to teach others what they know, thereby strengthening the 

community knowledge base. This is a key component of health sovereignty.  

 Individuals can also decide whether or not to continue collecting and using plants, which 

is important because knowledge is held in the relations of practice.  For some, making the 

decision to include medicinal plants in their lives will involve giving up other elements of their 

lifestyle, such as drugs and alcohol. For instance, among the traditionalist medicine gatherers we 

interviewed, it was a commonly believed that a person should not gather or prepare medicines if 

they were under the influence of alcohol or other substances. This is because many of these 
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people had negative experiences with drugs and alcohol earlier in their lives, and because of the 

legacy of substance abuse within Native communities.  

  Off tribally-owned land, people can exercise what they view as their sovereign rights to 

land by collecting plants in other locations.  This action can bring awareness (that can be positive 

or negative) about the importance of plants to Native communities. Furthermore, individuals 

within these communities demonstrate agency over their health systems by purposefully tending 

plants that are important to them.  They are ensuring to the best of their abilities that plants will 

persist for the benefit of future generations.  In this way, medicinal plants allow people to have 

more direct control over the availability of health options than reliance on biomedicinal options. 

5.4 Tribal Efforts 

Community knowledge and individual action may be supported and reinforced by tribal 

efforts towards health sovereignty.  Many of the actions tribes can take fall into under the 

concept of territorial sovereignty as outlined by Biolsi (2005). For example, a tribe may have the 

ability to purchase lands for the entire community to access plants.  It can choose to fund cultural 

reclamation efforts, including medicinal plant workshops and language classes.  These efforts 

result in an increase in the community knowledge base.  

5.5 Trans-border networks that enhance health sovereignty 

  In our study area, networks of medicine people that transcend individual communities 

and tribes have formed.  It is through these networks that information about plants is shared, and 

a larger community of practice emerges, strengthening health sovereignty as a larger knowledge 

base is generated. These networks also have the potential to increase health sovereignty through 

the exchange of plant materials, by allowing access to different areas for plant gathering, and by 



Chapter Two| 67  
 

creating a sense of solidarity among medicine people that encourages them to continue to gather 

and share plants.  

 By analyzing health sovereignty through the four different dimensions we propose, we 

suggest that health sovereignty is accomplished in multiple indigenous cultural and political 

spaces.  Returning to Biolsi's (2005) framework, individual actions may be governed by the 

notion of territorial sovereignty on tribal lands, but transcend into the realms of national 

indigenous space and hybrid political space as people assert their right to collect plants in their 

traditional homelands which are now privately owned. Tribal efforts occur within the realm of 

territorial sovereignty, and also venture into the shared space of comanagement, as in the case of 

Acadia National Park.  Trans-border networks add an additional dimension to hybrid political 

space, as people claim membership in the Maliseet and Mi'kmaq nations, citizenship in the U.S. 

and Canada while simultaneously identifying as traditional medicine gatherers, a group that 

transcends both tribal and country affiliation.  

 

5.6 Interrelationships between dimensions of health sovereignty  

 The four dimensions described above can positively or negatively reinforce each other.  

As discussed earlier, knowledge is the foundation of health sovereignty.  Health sovereignty 

regarding plant use requires not just one individual, but the knowledge and participation of the 

community as a whole.  For instance, community desires for more medicinal plant options may 

fuel tribal efforts. In return, tribal efforts to provide opportunities to learn about medicinal plants 

can increase the community knowledge base.  Individual decisions to learn, or teach others about 

plants can also contribute to that knowledge. New knowledge may be brought in through 

networks of medicine people.  Increase in knowledge may lead to greater community desire to 
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see changes in their health care options.  Individuals can establish relationships with individual 

landowners, expanding the locations that tribal members have available to them for gathering.  

Tribes can make a similar effort on a larger scale, sharing information about their community 

with landowners in efforts to make them aware about the importance of gathering.   

 In addition, the dimensions are embedded in dynamic socio-ecological possibility, which 

is responsive to action.  For instance, the current ecological possibility for plant gathering on the 

Micmac Loring Air Force Base property is limited due to the presence of heavy metals and 

persistent organic compounds.  However, as the tribe continues to push the US Air Force for a 

more thorough remediation of the land, the ecological possibility will shift and gathering may 

become feasible. In other words, moving towards health sovereignty is an iterative process in 

which new socio-cultural and ecological realities can be created.   

 While we have suggested that the four dimensions of health sovereignty in practice can 

result in beneficial positive feedback loops, it is also important to remember that feedback loops 

can create negative results as well.  Lack of individual interest in plants can decrease community 

knowledge and also diminish the amount of energy or funding tribes will put into initiatives 

related to medicinal plants.  A benefit to this type of analysis of health sovereignty in practice is 

that it can paint a more detailed picture of a community's relation to medicinal plants. By 

recognizing current as well as potential feedback loops, communities can identify points of 

intervention and create action plans to build capacity for health sovereignty as it relates to 

medicinal plants. 

6. Conclusion 

 In this paper, we have sought to describe the practice of health sovereignty as it relates to 

medicinal plants in the context of indigenous Mi'kmaq and Maliseet communities. Factors that 
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affect the ability to choose and use plants include resource availability, access, community 

knowledge and concerns about environmental contamination. A trans-border comparison 

demonstrates that different socio-political histories have resulted in communities with varying 

capacity to practice health sovereignty. However, it also demonstrates that a community-level 

analysis of health sovereignty may be too confining as capacity is built across as well as within 

Maliseet and Mi'kmaq communities. 

 Expressions of health sovereignty will vary among communities and cultures. While our 

findings are context-specific, our analysis provides a framework for future research to expand on 

and contribute to scholarship on health sovereignty. For Maliseets and Mi’kmaqs, health 

sovereignty is grounded in community knowledge. Community members form reciprocal 

relations with each other as well as with plants and fungi that mutually benefit health, and 

strengthen health sovereignty as a whole. In addition, the fact that the largest category of plant 

use in our study was vitamins/ food suggests that food and health sovereignty are inextricably 

linked: one cannot be achieved without the other.  Additionally, two out of the top five plant use 

categories include ceremonial and purifying treatments,  reinforcing the importance of 

spirituality for health,  and implying that health sovereignty can help to break down the secular-

spiritual divide that exists in conventional Western medicine.  
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 : Distinguishing habitat preferences of two closely-related Chapter 3

medicinal plant species using herbarium specimens 
 

Abstract 

The genus Acorus contains important medicinal plants that are widely used in temperate regions 

across the globe. Acorus species found in North America have at least 229 uses among 30 Native 

American tribes and First Nations in the United States and Canada. Specifically, in Maliseet and 

Mi'kmaq communities of northern Maine and New Brunswick, Acorus is an important and  

widely used plant medicine. However, community members have recently learned that two 

species of Acorus exist in their landscape: A. calamus, a sterile triploid, was introduced from 

Europe, while A. americanus, a fertile diploid, is a circumboreal species native to North 

America. While the two are virtually identical in appearance, A. calamus contains the pro-

carcinogen beta-asarone, while A. americanus does not. Indigenous plant gatherers concerned 

about the potential effects of beta-asarone, need effective ways to distinguish between the two 

species in situ. While data about species morphology and chemical composition exist, little 

attention has been given to distinguishing habitat types in which these plants are found. This 

paper explores the utility of herbarium data for discerning differences in habitat types among A. 

calamus and A. americanus. While herbarium specimen data may suffer from sampling bias, 

they can provide geographic and temporal breadth as well as detailed information about site 

conditions. Specimens whose accessions contained appropriate data were classified into three 

types of marsh habitats. A statistical analysis of Acorus herbarium specimens demonstrates a 

highly significant difference in species habitats: A. americanus is associated with riverine and 

lacustrine marshes while A. calamus is associated with palustrine marsh habitats. Understanding 
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the different habitat types occupied by Acorus species can provide medicine gatherers with 

important information as they decide where (or where not) to harvest plants, thereby promoting 

health sovereignty. Additionally, herbarium specimens are a useful tool for botanists and 

ethnobotanists who are interested in distinguishing broad habitat characteristics of closely-related 

species.   

 

1. Introduction 

This paper seeks to to distinguish between the habitat preferences of two closely-related 

species of the genus Acorus using accession data from herbarium specimens. Members of Acorus 

are herbaceous, perennial wetland obligates.  Globally, the four species of Acorus are the sole 

members of the family Acoraceae. Of the four, only two occur in North America: A. americanus 

and A. calamus.  While the Flora of North America and regional North American floras have 

recently recognized A. americanus and A. calamus as distinct species (Thompson, 2000), some 

debate still exists as to whether they are in fact related subspecies of a polyploid complex (eg 

Pai, 2005). 

Studies by Thompson (1993) and Haines (2001) have highlighted differences in the 

morphology, cytology, and physiology of A. americanus and A. calamus.  However, to date, no 

studies have collected information comparing the habitat types of these two species.   As a 

consequence, regional floras such as Gleason and Cronquist (1990) and Haines (2011) do not 

suggest environmental differences between the two.  However, our initial field observations in 

northern Maine suggested that A. americanus and A. calamus occupy different habitats across the 

landscape.  Specifically, A. americanus was observed growing along rivers, while A. calamus 

was observed in wet areas of agricultural fields. 
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In our case, the number of known A. calamus field sites in northern Maine was limited, 

so a decision was made to utilize herbarium data to enlarge our sample size.  Therefore, we ask 

the question: Do herbarium specimen collection data suggest any differences among the growing 

locations of Acorus americanus and Acorus calamus? 

To address this question, we will begin by introducing the natural histories of the two 

Acorus species, and discuss their relevance, particularly for Native American communities. 

Second, we will discuss related applications of herbarium specimens as well as their limitations.  

We then introduce our methods for using herbarium specimens to investigate inter-species 

habitat differences followed by results and discussion. Finally, we offer several 

recommendations for the use of herbarium specimens in future research as well as suggestions 

for additional investigation for the genus Acorus. 

1.1 Natural History of Acorus
11

 

While Acorus species are found in many temperate locations around the world, the two that 

occur in North America, A. americanus and A. calamus have notably different natural histories. 

Acorus americanus is a circumboreal species native to northern North America.  It is a fertile 

diploid that reproduces sexually through seed production as well as vegetatively.  Acorus 

calamus is believed to have originated as a fertile diploid in Asia, and was likely spread 

throughout temperate regions of the world through several divergent pathways.  Earliest 

introduction to Europe was likely by invading Mongols in the 9th century, who planted it along 

water bodies believing it had purifying qualities (Motley, 1980). Other sources suggest that A. 

calamus was introduced to cities in Eastern Europe, such as Prague, via Constantinople (Pysek, 

2006).   

                                                             
11 While there are four species of Acorus worldwide, we only focus on the two that occur in North America. 
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Acorus calamus became a naturalized sterile triploid in locations across Europe as early 

as 1621 (Sykora, 1990).  It was then brought to North America by colonists where it was planted 

for medicinal and ornamental use, appearing in the second edition of Flora Virginica (Virginia 

Flora) as early as 1762 (Les and Mehrhoff, 1999).  Since its introduction, A. calamus has 

expanded its range to at least 40 states, and 5 eastern Canadian provinces.   The range of A. 

americanus remains more restricted; its' distribution is limited to 26 states across the northern 

part of the United States, as well as most Canadian provinces. The two species have range 

overlaps in at least 21 states and five provinces (see Figure 3.1). 
12

 

 

                                                             
12 It is important to note that the green coloration of a whole state or province may represent the collection of a 
single specimen anywhere within the border of that jurisdiction.   

1a

. 
1b. 

Figure 3.1: North American ranges of A. calamus and A. americanus. a) North 

American range of A. calamus; b) North American range of A. americanus. 

Maps adapted from USDA Plants Database. 
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1.2 Contemporary Medicinal Use of Acorus 

 Members of the genus Acorus are valuable medicinal species, utilized across the world.  

Incorporation of these plants in Aryuvedic medicine traditions can be traced back over 2500 

years (Motley, 1980).  In a North American context, over 30 different Native American tribes 

and First Nations utilize Acorus species.  Indeed, with 229 distinct uses, Acorus species rank 

among the top five plants with the highest number of recorded medicinal applications in 

indigenous North America (Moerman, 1998).   

In our study area of northern Maine, both Mi'kmaq and Maliseet people highly value 

Acorus species as a medicine.  Known as gighaswes (Maliseet), kiwhosuwaq (Mi'kmaq), flag 

root or muskrat root, the plant rhizomes have multiple uses including treatment of cold, flu and 

sore throat. In the words of Mathilda Sappier of Tobique Maliseet First Nation ‘No matter what 

it is for which someone wants help, they say that flag root will cure you” (LeSourd, 2007, pg. 9). 

1.3 An Ethnotaxonomic Investigation  

In addition to being botanically relevant, distinguishing between A. americanus and A. calamus 

is also culturally significant for two reasons. First, some tribes and tribal gatherers prefer to 

promote native species as opposed to introduced ones in their landscapes.  Second, some 

gatherers have expressed concern about the presence of beta asarone in A. calamus, which is 

absent in A. americanus.
13

 Beta-asarone is of concern to certain plant gatherers, herbalists and 

medicinal plant users because it is a pro-carcinogen that can promote liver and skin cancer 

(Hasheminejad & Caldwell, 1994).  However, there is a great deal of uncertainty about the actual 

health impacts caused by beta-asarone. This uncertainty is amplified due to variations in beta 

                                                             
13 The main active compound identified in A. americanus is alpha asarone, which has proven immune supportive 
properties and no known toxic effects (Grey et al 2011).   

http://www.sciencedirect.com/science/article/pii/0278691594901945
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asarone content across plant populations and variation in the dosage and preparation of Acorus 

rhizomes ingested for medicine.
14

    

Because of these concerns, tribes in Maine have expressed a desire to be able to easily 

distinguish between harvesting sites that contain A. americanus and A. calamus in situ. Both 

species look very similar, unless someone is trained to distinguish morphological and 

reproductive differences.   Accurately differentiating species in the field is further complicated 

by the seasonality of plant collection.  The best time of year to tell the two species apart is mid-

summer to early fall, when reproductive differences are most obvious.  However, most tribal 

gatherers only visit harvesting sites in late October or early November, when above ground parts 

of the plants have already senesced.  Therefore, one way to aid gatherers in their collecting 

choices is through discerning any habitat differences among these two species.  If the species are 

more likely to occur in certain types of habitats that differ from each other, people may be able to 

use that knowledge to inform their choice of gathering sites.  

 

 

                                                             
14 Research has shown that the beta asarone content of A. calamus varies between plant populations. In particular, 

tetraploid varieties from India and other parts of Asia have particularly high amounts of beta-asarone, up to 95% of 

total asarone content in some plants.  Sterile triploids tested in Europe were found to have lower levels of beta-

asarone (as low as 7%), but little research has been done to assess beta -asarone content in North American 

populations.  Furthermore, testing of plants for beta-asarone generally occurs during the growing season, from 

late spring to late summer.  Gatherers tend to collect their plants in mid fall, which may affect the concentration of 

beta-asarone present in rhizomes.         

In addition to differences in beta asarone content across populations, there is a spectrum of Acorus use. Different 

people vary in the amount of Acorus they use, as well as how often they use it.  Some people chew a small piece of 

root everyday as a preventative, while others use it only once or twice during cold season.  As with any medicine, 

dosage is key in distinguishing between a healing treatment and a harmful effect.  This is the same for beta-

asarone in A. calamus.  Because of uncertainty in beta-asarone content of North American A. calamus plants as 

well as the amount needed to cause ill-effects, gatherers who use the plants may want knowledge which helps 

them choose between gathering sites that do not contain A. calamus.  
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1.4 Contemporary Significance of Herbarium Specimens 

 Applications for biological collections, such as herbaria, in environmental and 

conservation-related research have increased over the last 20 years (Lavoie, 2013; Pyke and 

Erlich, 2010).  Herbarium data is a powerful tool for documenting shifting phenology due to 

climate change, through analysis of collection dates and flowering times for certain species 

(Callinger et al, 2013; Everill et al., 2014; Lavoie & Lachance, 2006; Primack and Miller 

Rushing, 2009). However, attempts to predict future trends in phenology can be confounded by 

the fact that the practice of collecting herbarium specimens has waxed and waned in popularity 

over the last 150 years (Lavoie and Lachance, 2006). As a result, certain decades may be well 

represented, while others are lacking (Hedena et al, 2002; MacDougall et al, 1998). This is 

notable because there is a dearth of specimens in certain areas from the 1990s and 2000s, two of 

the warmest decades in the last century.   MacDougall et al (1998) used specimen data to identify 

botanical conservation priorities in the province of New Brunswick, Canada. Examining 

herbarium specimen morphology in relation to year of collection, McGraw (2001) documented a 

decline in the size of the popular medicinal plant, Panax quinquefolius, American ginseng, over 

time, which is threatened in several states due to overharvesting.   

Herbarium specimens can also provide spatial information about a species' range, and are 

often the foundation for many species distribution modeling efforts (Elith et al., 2011). However, 

this can be challenging as geographic locations of specimens can often be imprecise, as spatial 

coordinates may be left out of accession data, particularly in older specimens. In addition, 

collector bias may affect the distribution of collections.  For example, sampling efforts may tend 

to be concentrated in close proximity to universities, population centers, or areas that are easy to 

access, such as roadsides. In addition, some species of plants may be over or under sampled 

depending on the collector's interests (Lavoie and Lachance, 2006; Kress et al, 1998; 
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MacDougall et al, 1998; Pyke and Erlich, 2010).  Because of this, Tobler et al (2007) suggest 

that spatial bias in collecting patterns must be taken into consideration when using such data for 

conservation planning and decision making. In response, Lavoie and Lachance (2006) propose a 

method for standardizing such data sets. In recent years, herbarium specimens have proved to be 

a useful tool in tracking shifting ranges of species, including the regional spread of invasive 

species (Delise et al. 2003), such as A. artemisifolia, common ragweed in France (Chauvel et al., 

2006) and Quebec (Lavoie et al., 2007).   For certain species that may not be well-studied, 

herbarium records provide some of the best species-level information available.    

 Herbarium data have the potential to distinguish between habitats of closely related 

species or subspecies, but they have rarely been used in this way.  While Pyke and Erlich (2010) 

criticized the use of herbarium data for this purpose, suggesting that most of the available 

specimens do not have enough relevant habitat data, we suggest that this depends on the scale of 

habitat being examined.  For instance, Takakura and Fujii (2010) have used herbarium 

specimens to examine habitat associations of two species of introduced cocklebur (Xanthium sp.) 

in Japan.   They restricted their analysis to broad habitat types: seaside, wet inland and inland, 

with each classification encompassing more specific niches such as sandy beaches, irrigation 

ponds and agricultural fields. While Takakura and Fujii may be criticized for creating categories 

that consolidate diverse habitats, thus compromising a systematic understanding of species 

distributions, there is value in their approach to devising meaningful categories of ecological 

niches for these species.  

Herbarium specimens have two integral components: pressed plant material, which often 

preserves important morphological and reproductive characteristics of a plant, and accession 

data, the information recorded at the time of collection.  Accession data often contains useful 
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spatial and temporal information, including collection location, habitat description, date, and 

collector's notes. This contributes to environmental research, in ways noted above. While the 

level of detail in habitat description varies considerably from collector to collector, this 

information can nonetheless be very useful in discerning between broad habitat differences of 

closely related species.  Because the inquiry is focused on the type of habitat a plant is found in 

rather than a specimen’s specific geographic location, using herbarium samples to understand 

habitat types may avoid some of the issues of collector bias discussed above.  Nevertheless, 

concern over collector bias still exists. For a specific species, certain habitats may be easier to 

access than others, so the complete range of possibility for species habitat may not be captured. 

Including specimens from multiple herbaria and multiple collectors can address many of these 

sampling effort biases (Table 3.1). We recognize that these limitations are inherent in herbarium 

data, and suggest that this does not diminish their value and usefulness to draw out insights and 

formulate further areas of inquiry.  

 

2. Methods 

The first author obtained and analyzed Acorus specimens from nine major regional herbarium 

collections for New York, New England and adjacent Canada: Cornell University (NY), the 

Smithsonian Institution (DC), University of Vermont (VT), University of New Hampshire (NH), 

University of Maine (ME), University of New Brunswick (NB), Acadia University (Nova 

Scotia), Yale University (CT), and the University of Massachusetts (MA).   Multiple herbarium 

collections were used to provide a larger regional data set, as well as to lessen potential issues 

such as collector bias and active or inactive sampling periods.  A total of 314 Acorus specimens 

were examined.   
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Table 3.1: Benefits and Limitations of Herbarium Data to Explore Habitat Types, and 

Potential Responses 

Benefits Limitations Potential Solution 

Increase sample size by providing 
access to large data sets 

Locational  data may be coarse Recognize scalar limitation of 
inquiry- do not overstretch 

Geographic Breadth Potential for collector sampling bias, 
which over-emphasizes certain locations 
while de-emphasizing others  

Increase number of 
collections (and collectors) 
and integrate samples from 
different herbaria to increase 
regional coverage 

Temporal Breadth Some years were more popular for 
sampling than others- habitat types 
change over time 

Increase number of 
collections (and collectors) 
and integrate samples from 
different herbaria to increase 
temporal coverage 

Increased Sample Size Inaccurate/Incomplete Accession Data Discard samples that do not 
meet your established  
minimum data criteria 

Accession data includes habitat 
information 

Habitat designations and depth of 
description may not be consistent 
between collectors 

Create a minimum standard 
for evaluation of habitat 

Can demonstrate correlations 
between plants and habitat types 

Does not indicate causality Recognize limitations of this 
form of data; combine with 
experiments designed to 
examine causality 

Provides species-level data Species may be misidentified on accession 
labels 

Verify species 
determinations prior to 
analysis 

 

Our initial step in this work was to identify and annotate specimens, because A. americanus had 

not been distinguished from A. calamus in several herbarium collections.  We differentiated A. 

americanus specimens by the presence of mature fruit, as A. calamus is a sterile triploid and does 

not produce mature fruit (Figures 3.2 and 3.3).  If mature fruit was absent, we used other 

morphological characteristics identified by Haines (2000) to distinguish between species- 

primarily spadix length, leaf venation and leaf margin characteristics.  
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After distinguishing between species, we evaluated specimen accession data to be sure it 

met the minimum criteria for our study: 1) included a qualitative description of plant habitat, 2) 

provided geographic reference of specimen location to at least the town level, and 3) included 

date of collection. Specimens with imprecise accession data were excluded from analysis. 

Figure 3.2: Comparison of the mid-August appearance of A. calamus and A. americanus 

spadices 3.2a) Acorus calamus, sterile triploid: non-maturing fruits shrivel and dry on spadix 

by mid-late summer. 3.2b) Acorus americanus, fertile diploid: Pollinated flowers produce 

mature fruits which ripen on the spadix by mid-late summer. 

3.3a 3.3b 3.3

c 

3.3d 

3.2a 3.2b 

Figure 3.3: Sample Acorus herbarium specimens demonstrating diagnostic characteristics 

a) A. calamus specimen, b) A. calamus abortive spadix, c) A. americanus specimen, d) A. 

americanus spadix with mature seeds.         
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Furthermore, although our specimens came from regional herbaria (with the exception of the US 

National Herbarium), they sometimes included accessions outside of our geographic range of 

interest.  We excluded only specimens from states and provinces where the two species do not 

have overlapping ranges (See Figure 3.1a & b).   This not only increased the sample size, but 

reinforced any potential patterns emerging from the data. For the remaining specimens, all 

accession data and certain morphological characteristics of the specimen (width of vegetative 

and sympodial leaves, length of spadix, stage of sexual maturity) were recorded.  Duplicate 

specimens from the same collection site were not included in our analysis.    

Specimens were then separated by species, and assigned to one of fourteen habitat types 

based on accession label data (Table 3.2).  We recognize that both A. americanus and A. calamus 

grow in marshy habitats, characterized by the presence of non-woody wetland vegetation such as 

grasses, sedges, rushes and bullrushes and an absence of overstory tree cover (US Forest Service, 

2013). Therefore, the question we explored is whether the marsh habitat the two Acorus species 

occupy is located in different parts of the landscape, as defined by the dominant hydrologic 

regime.   

In creating habitat categories, we recognized the limitations of data presented on 

accession labels. For example, a collector may have recorded a small river as being a stream, or a 

lake as a pond.  Instead of making assumptions about collector interpretations, we grouped 

specimens into three broad marsh types: 1) riverine, 2) lacustrine or 3) palustrine (see Table 2). 

Furthermore, these categories were reinforced by the first author’s own observations during field 

research. A. americanus and A. calamus datasets were then analyzed using a chi square test of 

diversity. 
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Marsh Type Habitat  
Sub-categories 

Riverine Marsh 
Rivers 

Streams/Brooks/Creeks 

Estuaries 

Lacustrine Marsh 
Lakes 

Ponds 

Palustrine Marsh 

Marshes 

Swamps 

Swampy Woodlands 

Pasture 

Wet Meadow 

Wet field 

Roadside 

Wet Soil 

Swales 

 

 

3. Results 

Collections that had not separated out A. calamus from A. americanus tended to label all of their 

accessions as A. calamus. The exception to this trend was the University of Maine, which labeled 

all of their accessions, which included both species, as A. americanus. Of 319 specimens, 118 

(37%) were excluded from our study, because they did not meet our minimum criteria for 

evaluation. 

An examination of Acorus specimens by decade of accession demonstrates that the 

majority of specimens had been collected and documented prior to the 1970s.  Within the 

collections examined, Acorus americanus collection peaked in the 1930s, with 26 accessions, 

while A. calamus collection was highest prior to 1900. Only 16%, 36 specimens, have been 

collected for the last four decades, with numbers of collection decreasing for each 10 year 

increment (Figure 3.4).  

 

Table 3.2: Acorus 

marsh habitat 

designations, including 

sub-categories from 

accession labels 
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Figure 3.4: Acorus Specimen Collection by Decade  

 

Mapping the distribution of specimens, it become apparent that while there are clusters of 

accessions around certain university towns, that many specimens are spread across the landscape 

(Figure 3.5). While both species are present across the study site, A. americanus tends to be more 

frequently found in the northern portion of our study area, while A. calamus is more frequent in 

the southern portion (Figure 3.6). It also highlights areas where specimens are absent, notably the 

Adirondack region in New York and the northern portion of the state of New Hampshire. 
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Figure 3.5: Density distribution of specimens, town boundaries shown for United States 

 

 

Figure 3.6: Spatial distribution of the regional A. americanus and A. calamus 

accessions of 10 herbaria from New York, New England, New Brunswick, Nova 

Scotia and the Smithsonian Institution 

Acorus Species

%, A. americanus

%, A calamus
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Table 3.3: Distribution of Acorus specimens by habitat type 

Marsh Type  A. americanus A. calamus 

Riverine Marsh 

Rivers 38 4 

Streams/Brooks/Creeks 11 10 

Estuaries 
Total 

2 
51 

0 
14 

Lacustrine Marsh 
Lakes 41 2 

Ponds 
Total 

9 
50 

5 
7 

Palustrine Marsh 

Marshes 12 7 

Swamps 8 10 

Swampy Woodlands 0 1 

Pasture 0 6 

Wet Meadow 1 8 

Wet field 0 6 

Roadside 0 1 

Wet Soil 3 6 

Swales 
Total 

3 
27 

5 
50 

 

 

Placing the specimens into Habitat sub categories, we find that A. americanus has a greater 

number of accessions in Riverine and Lacustrine marshes than A. calamus.  In contrast, A. 

calamus is found in a wider variety of Palustrine Marsh types (Table 3.3). A chi square test of 

diversity reveals that a significant (p< .005) difference exists between marsh habitat types in A. 

americanus vs. A. calamus accessions (Figure 3.7). In addition, upon closer examination of 

variation within palustrine marsh habitats reveals that, of those accessions which included 

specific habitat details that are associated with agricultural landscapes, over 90% were A. 

calamus. 
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Figure 3.7: Acorus specimen distribution by marsh habitat type. 

Figure 3.8: Acorus specimens within Palustrine marshes only 
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4. Discussion 

Our results demonstrate a highly significant difference between A. americanus and A. calamus 

habitat accessions. Acorus americanus appears to be more strongly associated with riverine and 

lacustrine habitats, while A. calamus is more prevalent in palustrine marshes.  

The term palustrine can refer to many different types of marshes that are not associated 

with moving or large bodies of water. Accessions which were simply described only as a marsh 

were put into this category.  Furthermore, if we separate out these accessions from others which 

were more descriptive, stronger patterns emerge.  Many A. calamus specimens include place 

descriptions that suggest presence in agricultural landscapes.  Take for example these accessions: 

 "Wet place in hilltop field four miles northwest of Richford, NY" 

"University pasture north of barns, Ithaca, NY" 

"Marshy pasture along stream, Sheffield, MA" 

 

Furthermore, some A. calamus accessions in Maine go as far as to suggest human establishment 

of certain populations: 

"One small, crowded colony, likely introduced by fishermen, in wet depression in old 

cleared land."  (Emphasis added) 

Arguably, the prevalence of A. calamus in agricultural settings may have to with the 

circumstances of its introduction and naturalization to North America.  
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Field work by the first author in Maine and New York State reinforce our results.  Acorus 

americanus was found along rivers and lakeshores in 50 sites, while A. calamus was found in 

wet fields and roadside ditches at 17 sites. Daubenmire vegetation quadrats (98) taken at a 

sample of these locations further supports the broad patterns highlighted by herbarium 

accessions, as A. americanus often co-occurred with species that are indicative of emergent 

riverine and lacustrine systems such as Sagittaria latifolia. Figure 3.9 provides examples of 

typical A. americanus and A. calamus habitats.  

While strong differences in habitat appear to emerge, it is important to recognize that 

none of these three broad marsh types contain one species exclusively. Therefore, collectors who 

are interested in choosing A. americanus over A. calamus may be told that while there is a much 

better chance that they will encounter A. americanus along lakes and rivers, and avoiding Acorus 

growing in wet fields may be advisable, but not necessarily foolproof.  
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Figure 3.9: : Representative habitat for Acorus species Clockwise from top left a&b 

demonstrate A. calamus, highlighted by pink ovals, in the margins of agricultural fields in 

New York (a) and New Brunswick, Canada (b) c &d show A. americanus, highlighted by 

gold boxes, along the Mattawamkeag and Aroostook river systems in northern Maine.  

 

5. Conclusions 

For plant gatherers, focusing on broad habitat differences that are visually straightforward 

to assess may be beneficial.  Answering basic questions: are the plants growing by a river, a lake, 

or in a field make it easier for plant gatherers to quickly appraise a site and decide whether or not 

they will choose to gather Acorus there.  These visual habitat indicators may be useful for several 
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reasons. First, identification of habitats versus plants is easier at the time of year when gathering 

activities are undertaken. Second, for some gatherers identifying broad habitat characteristics is 

more helpful than learning to identify specific vegetation communities that typically co-occur 

with either A. americanus or A. calamus. Therefore, our work provides practical information 

about medicinal plants that can contribute to the health sovereignty of indigenous peoples, such 

as the Maliseet and Mi'kmaq communities we work with, as well as other people who choose to 

collect plant medicines.   

Our results also suggest several future areas of research and inquiry, related specifically 

to Acorus, as well as to the usefulness of herbarium specimens.  We find that broad habitat 

differences do exist between A. americanus and A. calamus accessions in the northeastern part of 

their overlapping ranges.  Future research could examine if the pattern of A. calamus and A. 

americanus habitat distribution continues in areas where their ranges do not overlap.  

Furthermore, using herbarium specimens suggests that habitat differences between the two 

species do exist; they do not, however address the causality of such differences.  Exploration of 

the population genetics of A. americanus and A. calamus populations could begin to answer 

questions about how Acorus species are transported across landscapes.  This is particularly 

interesting in the case of A. calamus, which is sterile, and can therefore move in limited ways 

without human-induced transport.  

 In addition, it is possible that A. americanus and A. calamus may display different 

morphological and sexual characteristics under different environmental conditions. Hence, 

experiments to see if A. americanus planted in wet fields also became abortive due to lack of 

nutrients or other environmental conditions necessary for mature seed development.  
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Alternatively, samples of plants growing in wet fields and pastures could be tested to see if they 

were diploid or triploid.  

As environmental and conservation issues related to plants continue to grow, herbarium 

data will continue to find new uses and applications. This underscores the importance of 

continuing the practice of contributing specimens to regional herbaria.  Increasing the number of 

current specimens will allow for more robust analyses and future predictions about plant 

populations.  In our case, having more current specimens would allow us to better understand if 

Acorus habitat types have changed over time.  

Our work also suggests that herbarium data can provide useful, broad-scale habitat 

information about closely-related species.  This data can be especially powerful when used in 

conjunction with other field methods that can offer more detailed descriptions of specific habitat 

traits.  The applicability of herbarium data for other species will depend on the quality and 

quantity of specimens available. Furthermore, this method would not be as appropriate for 

species whose habitat types were only distinguishable at much smaller scales of analysis. 
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 : Habitat modeling for health sovereignty: Increasing Chapter 4

indigenous access to medicinal plants in northern Maine, USA 
 

Abstract 

Medicinal plants and fungi play important roles in the health of Maliseet people of northern 

Maine, USA. A critical aspect of exercising choice in health care for this community is the 

ability to locate and have access to these plants.  Habitat suitability modeling is a form of 

geospatial technology that can enhance health sovereignty by identifying locations in which 

populations of medicinal plants can be conserved or established. However, use of this technology 

within indigenous communities has been limited. Focusing on the medicinal plant muskrat root, 

Acorus americanus (Raf.) Raf., we generate a habitat suitability model for eastern Aroostook 

County, Maine (1,055,653.659 hectares) that also takes community needs into consideration. 

Drawing on participatory ethnographic data as well as environmental characteristics, our model 

combines ecological and sociocultural parameters to identify previously unknown populations of 

A. americanus that are accessible to tribal elders.  Our model successfully predicted 95% of A. 

americanus locations in our field validation data set of ~ 71,000 hectares.  Results suggest that 

approximately 0.6% of our study area contains suitable habitat to plant muskrat root that could 

also meet tribal members' gathering needs for the future.  Increasing the number of potential 

collection sites gives communities options for gathering, thereby enhancing health sovereignty. 

Broadly, our work suggests that, when done in partnership with communities, different forms of 

geospatial technology can be beneficial tools for efforts to promote health sovereignty. 

Keywords: Habitat modeling and sociocultural parameters, indigenous communities, health 

sovereignty, Maliseet 
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1. Introduction 

Health sovereignty refers to the ability of people to choose health care options that are 

socioculturally relevant and ecologically possible (Kassam et. al, 2010). For indigenous people 

around the world, being able to choose culturally appropriate health care is an assertion of their 

fundamental rights, as articulated in the United Nations Declaration on the Rights of Indigenous 

People (2008).  Specifically, Article 24, Section 1 of the Declaration states that:  

Indigenous peoples have the right to their traditional medicines and to maintain their 

health practices, including the conservation of their vital medicinal plants, animals and 

minerals. Indigenous individuals also have the right to access, without any 

discrimination, to all social and health services. 

Health sovereignty implies that people have agency over their health care choices. 

However, in many parts of the world, capacity to exercise health sovereignty has been severely 

limited by multiple factors including legacies of colonialism, social and political unrest, lack of 

access to health care facilities, and natural disasters (Kassam et. al., 2010). At the same time, 

many indigenous communities have disproportionately high rates of disease and chronic illnesses 

(Stephens et al, 2006). Specifically, within wealthy nations such as the United States and 

Canada, indigenous people experience cardio-vascular disease, diabetes and obesity at 

significantly higher rates than other members of these societies (Barnes et al., 2010; Castor et al., 

2006; Kirmayer et al. 2003). 

 

To address these disparities, many scholars and practitioners have recognized the need 

for culturally-appropriate health care options for Native peoples of North America (Hartmann 
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and Gone, 2012; Kirmayer et al., 2003; LaFramboise, et al., 1990; Walls et al., 2006). For the 

members of these indigenous communities, medicinal plants are often one component of larger 

health care systems, which also include bio-medicinal options. However, in many cases, the 

ability to use medicinal plants has been compromised by historic losses of land, destruction of 

and diminished access to important plant habitats, and concerns over environmental 

contamination (Ginger et. al, 2012), thereby impacting health sovereignty.  Furthermore, health 

sovereignty is dependent on different types of knowledge (Baumflek et al., In Review, Kassam et 

al., 2009).  Specifically, knowledge about medicinal plants is relational; knowing how to gather, 

prepare and use plants it is often the result of hands-on interactions in a specific place. Therefore, 

loss of access to plant species is detrimental to retention of knowledge about plant use and 

ecology.  

Across the United States, Native American communities are working to increase the 

availability of important medicinal plant species. This is evidenced through the creation of 

medicinal plant gardens on tribal lands, and propagation of certain species in tribal nurseries 

(Northwest Indian College, 2013; Squaxin Indian Tribe, 2013; White Earth Tribal and 

Community College, 2013).  However, some people prefer to gather plant medicines in places 

they consider to be their natural habitat, in which case other alternatives to increasing medicinal 

plant availability must be pursued. Habitat suitability modeling is one tool that could enhance 

access to medicinal plants, thereby increasing indigenous health sovereignty.  

Habitat suitability modeling is a well-recognized geospatial tool used in biological 

conservation efforts.  Models combine relevant environmental variables with occurrence data to 

estimate the actual or potential distribution of a species and may be generated in many different 

ways (Elith and Leathwick, 2009), including through generalized linear and generalized additive 
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models, empirical models (Store and Jokimäki, 2003) and maximum entropy models (Phillips et 

al., 2006). Habitat suitability models have limitations related to application of the niche concept, 

model parameterization, sample size and evaluation (Araujo and A. Guisan, 2006; Wisz, 2008). 

Nonetheless by predicting species occurrence in a landscape, habitat models give agencies and 

decision makers data that informs the designation of protected areas, corridors, land easements, 

and regulatory practices (Larson et al., 2004; Rondinini et. al, 2006), as well as anticipating the 

future effects of climate change (Lӧtter and le Maitre, 2014). 

In addition to being useful for plant and animal conservation, habitat modeling can also 

benefit communities who wish to sustainably access and use plants (see Hurley et al., 2008).  

However, models are typically centered around the ecological requirements of a species, or set of 

species, rather than the needs of people who find them important (Elith and Leathwick, 2009).  

By expanding the main focus of a habitat suitability model from the needs of a plant species to 

also include the priorities of a group of people, habitat modeling can offer communities a way to 

locate plant species of interest, in a manner that is suited to community needs.  

Incorporating community needs is necessary to make informed decisions about 

management of sociocultural-ecological systems (Reed, 2008), including the sustainable use of 

plant populations (Ballard and Huntsinger, 2006).  Accordingly, scholarship in the field of 

natural resource management has begun to advance participatory methods for more effective 

planning and monitoring (Ballard and Belsky, 2010; Shirk et al., 2012). This includes a suite of 

spatially-explicit techniques that identify diverse values people attach to land (Fagerholm and 

Käyhkö, 2009), contributing to planning of national forests (Brown and Reed, 2009), national 
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parks (Brown and Weber, 2011), and identification of sociocultural ‘hotspots’ (Alessa et al., 

2008).   

Furthermore, medicinal plants often contribute important provisional, regulatory and, 

notably for indigenous communities, cultural ecosystem services (Plieninger et al., 2013). 

However, Daniel et al. (2012) conclude that incorporation of cultural services into Ecosystem 

Services research and policy is poor, and suggest that: ‘In this context, useful biological 

assessment models will anticipate the relevant social contexts and provide outputs that can be 

useful inputs to social assessments; summary measures of biodiversity or gross productivity will 

generally not be sufficient’ (Daniel et al., 2012, pg. 8816). Habitat models that also incorporate 

sociocultural concerns are poised to respond to this call. 

Drawing on an example of the medicinal plant species muskrat root, gighaswes (Acorus 

americanus (Raf.) Raf.) in relation to the Houlton Band of Maliseet Indians, this paper 

demonstrates how habitat modeling that takes both ecological and sociocultural parameters into 

account can contribute to community health sovereignty.  

1.1: Indigenous Communities and Geospatial Technology 

Scholarly attitudes towards the use of geospatial technologies within indigenous and other local 

communities have evolved over the last two decades (Dunn, 2007). Within indigenous 

communities of North America, a negative perception of GIS may also be grounded in the 

historical legacy of conquest, colonization and appropriation of land and resources that was 

enabled through settler mapping efforts (Kassam, 2009).  In addition concerns have been voiced 

that use of GIS creates abstractions of reality that do not capture the complex, multidimensional 

nature of relations between indigenous people and their environments (Roth, 2009). Others 
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emphasize that geographic knowledge within indigenous communities differs from 

Euroamerican conceptions, and that introducing GIS into indigenous communities could alter 

relationships within communities (Rundstrum, 1995). While this might indeed be true, such 

criticisms overlook two important aspects of the use of geospatial technologies within indigenous 

communities: the dynamic nature of culture and community agency. A widely-held perception of 

many indigenous cultures is the notion that they are static, and to be authentic, indigenous people 

need to maintain old customs (Jordan, 2008; Silliman, 2009).  Arguing that indigenous people 

refrain from using certain modern types of technology because it might affect cultural practices 

is a continuation of this incorrect notion, which creates a false dichotomy between indigenous 

and non-indigenous ways of knowing. Agency is demonstrated as Native communities adopt GIS 

technologies for resource management that is consistent with their cultural agendas (eg. 

Quaempts et al., 2014). 

Responding to these earlier criticisms, recent applied and participatory research 

demonstrates that geospatial technologies such as GIS, though not without problems, can be 

tremendously beneficial to indigenous communities (Elwood, 2006). Furthermore, many of these 

efforts have explicit outcomes that seek to enhance indigenous sovereignty. The most common 

application of GIS in indigenous communities is participatory mapping. Sometimes referred to as 

counter-mapping (Peluso, 1995), or human ecological mapping (Kassam, 2009; McLain et al., 

2013), maps are created by communities to describe their own relations with their habitat, 

cultural spaces and places, including attributes such as areas of resource use, hunting and fishing 

grounds, as well as identification of traditional homelands. These maps are often created as an 

alternative or response to state-produced maps, which frequently overlook certain types of land 

use and meaningful relationships people have with their environments. As such, GIS maps have 
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been used to defend land claims (Weiner and Harris, 2003), define areas of conservation priority 

for forest management that benefits local communities (Bernard et al., 2011; Kyem, 2002), and 

trace pathways of chemical pollutants into traditional food systems (Kassam, 2009).  

While participatory mapping is commonly employed in indigenous communities, projects 

often fail to take advantage of many other potentially useful types of geospatial analyses 

(Elwood, 2006). Some notable exceptions include Naidoo et al. (2006), who incorporate 

indigenous land classification systems into remote sensing activities, and Ruelle et al. (2011), 

who created a cost-distance analysis that identified three optimal locations for new farmers’ 

markets based on variable criteria weighting in an effort to enhance the food sovereignty of 

Standing Rock Sioux Nation. To date, the use of habitat modeling to benefit specific indigenous 

communities is rare. One notable exception is Pesek et al. (2009), who incorporated Q'eqchi 

Maya healers plant knowledge into modeling to identify areas for medicinal plant conservation. 

This paper seeks to broaden the applicability of habitat models for work in indigenous 

communities, drawing on an example from the Houlton Band of Maliseets of Northern Maine, 

USA. 

2. Methodology 

2.1 Ecological and Sociocultural Context  

Our model focuses on eastern Aroostook County, in northern Maine (Figure 4.1). Aroostook 

County is located in an ecological transition zone where temperate northern hardwood forest 

meets boreal spruce-fir forests.  Along with western New Brunswick, this area is considered to 

be part of the Aroostook Lowlands level 3-ecoregion classification (U.S. Forest Service, 2010).  

The area is characterized by glacially-formed geomorphic features- gently rolling terrain and 
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elevations of 180 to 300 meters. Freshwater features are abundant, including glacially-formed 

lakes, rivers, streams, swamps and bogs.  Mean annual temperatures for the region are 37 to 43 

degrees Fahrenheit.  As a result, growing seasons are relatively short, lasting around 100-120 

days (U.S. Forest Service, 2010). The landscape of the eastern Aroostook County is 

characterized by two major types of land use: cold-crop agriculture and industrial forestry.   

The Houlton Band of Maliseet Indians (HBMI), based in southeastern Aroostook County 

currently has 1,200 enrolled members, and is one of seven bands that comprise the larger 

Maliseet Nation. Maliseet traditional homelands are located along the St. John (Wolastoq) River 

and its tributaries, which span between northeastern Maine and western New Brunswick 

(LeSourd, 2007). Maliseet lifestyles and culture were intertwined with the St. John River, as 

evidenced by the name they use for themselves: 'Wolastoqiyik', or 'People of the Wolastoq 

River’ (Francis et. al, 2008).  River travel was a primary mode of transportation for centuries; it 

is therefore not surprising that many plants that are important to Maliseet people are found along 

rivers and in wetlands. The species we set out to model, muskrat root, is one such example. 

Maliseet lifestyles have been characterized by seasonal round of activity (LeSourd, 

2007). Through maintaining permanent villages as well as traveling throughout their homelands 

during different times of the year, Maliseets were able to access a variety of plants and animals 

which contributed to their health and food systems (Adney, 2010; Speck and Hadlock, 1946).  

However, as European settlers began to encroach on their territory, Maliseets found themselves 

confined to increasingly smaller areas, with limited access to plants and animals they had relied 

on.  The creation of an international border further divided Maliseet homelands, although the Jay 

Treaty of 1794 allowed them uninterrupted passage across the border. While Maliseet people 
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Figure 4.1: Study area extent of Acorus americanus habitat suitability model, northern Maine, 

USA. Study area extent was based on availability of soils data for eastern Aroostook County, 

Maine. The model for this medicinal plant was generated for our partnering community, the 

Houlton Band of Maliseet Indians. 
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in what is now Canada were placed on reserves in the late 1700s (Government of New 

Brunswick, 2012), Maliseets living in the United States were never given reservation lands.  

Instead, they were forced to move often. Around 1870, a group of Maliseet families settled along 

the Meduxnekeag River near Houlton Maine (Prins, 2002).  The community was forced to 

relocate, and eventually settled along the outskirts of Houlton, in an area called 'Hungry Hill', 

located just above the town dump.  

 However, in 1980, the Houlton Band of Maliseets became a federally recognized tribe 

through the Maine Indian Land Claims Settlement Act (Scully, 1995).  As a result of the 

Settlement Act, the HBMI received $900,000 to purchase tribal land.  Since then, the tribe has 

purchased approximately 1277.5 acres of land, used mainly for housing, community and 

economic development. Funds remain to buy more land. 

To understand community priorities around future tribal land acquisition, the HBMI 

Department of Natural Resources
15

 commissioned a survey of enrolled members. The survey 

showed that the vast majority of 247 Maliseet respondents want land acquisitions to be able to 

support cultural traditions of the tribe, including fishing, basket making, drumming, and plant 

gathering.  Specifically, the survey found that about 84% of respondents thought that it was 

either very important (65%) or somewhat important (19%) for new land purchases to include 

habitat for medicinal plant species (Responsive Management, 2004).  Muskrat root is one of the 

medicinal plants of highest significance for the Maliseet tribe (Baumflek et. al, 2010). 

                                                             
15

 This survey was co-commissioned by the Aroostook Band of Micmacs as well, who completed 183 
questionnaires, for a total of 391 respondents.  Both Mi'kmaqs and Maliseets participated in the survey, and they 
were found to have very similar priorities for land acquisition.  
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Shifts in tribal location, and land use have affected the availability and use of muskrat 

root for members of the HBMI.  As a result of the Maine Indian Land Claims Settlement Act, the 

tribe relocated about to new land along the Meduxnekeag River in the towns of Houlton and 

Littleton. These new lands do not have any existing populations of muskrat root.  Furthermore, 

the closest Maliseet collection site for muskrat root in Maine was a large wetland area that was 

filled in to create a Wal-Mart parking lot in 1993.  

2.2 Study Species 

Muskrat root is the common name for two closely related species, of the family Acoraceae: 

Acorus americanus (Raf.) Raf. and Acorus calamus L. . Muskrat root is an important medicinal 

plant used by over 30 indigenous groups across northern North America (Moerman, 1998).  

Within Maliseet communities, the use of muskrat root, known as gighaswhes, to treat colds and 

influenza has been well documented (Aranson et al., 1981; Baumflek et. al, 2010; Melching, 

1959; Speck and Dexter, 1952). Both A. americanus and A. calamus are emergent wetland 

obligate plants, but have different natural histories.  A. calamus is a sterile triploid introduced 

from Europe, and A. americanus is a fertile diploid considered to be native to northern North 

America (Haines, 2011). While they appear virtually identical, A. calamus contains the pro-

carcinogen, beta-asarone, while A. americanus does not (Thompson, 2000).  The health effects of 

beta-asarone are uncertain, and as a result, some plant gatherers prefer to use A. americanus 

(Figure 4.2).  

HBMI community members currently collect muskrat root at a site about 56 km north of 

Littleton. The trip takes about 55 minutes one-way, due to travel on dirt roads.  Plant gatherers 

we interviewed voiced concern over this collection site for several reasons.  First, some worry 

that the site is becoming overharvested.  This location is the primary collection site for both 
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Maliseet and Mi'kmaq people who live in northern Maine, and has been in continuous use for 

over 40 years.  Second, this site is on private land.  Tribal members have had a good relationship 

 with the landowner, a farmer, for the last 40 years.  However, if the farmer were to sell his land, 

continued access to the muskrat root collection site could not be guaranteed.  Finally, we 

determined that the muskrat root plants at this collection site are the potentially harmful species 

A. calamus.   

2.3: Data Gathering and Analysis 

This project was conducted in partnership with the Houlton Band of Maliseet Indians, and was 

part of a larger project exploring medicinal plant use by indigenous communities in Maine, USA 

and New Brunswick, Canada (Baumflek, 2015).  Keeping in mind the legacy of exploitative 

interactions between academia and indigenous communities, as well as recent criticisms of GIS 

in indigenous communities highlighted by Dunn (2007), we sought to develop a participatory 

methodology that is culturally respectful and gives explicit attention to power dynamics between 

indigenous communities and the researchers with whom they partner (Figure 4.3).  Pulsifer et al. 

Figure 4.2: Growth form and harvest of Acorus americanus.  Detail of a) the above-ground parts of 

the plant as they appear in July, b) harvest of rhizomes in late fall, and c) cleaned rhizomes being 

prepared for storage. Rhizomes are used medicinally. 

4.2

a 

4.2b 4.2c 
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Figure 4.3: Flowchart of modeling process, identifying steps where community participation, ecological 

contributions, and a combination of both were jointly taken.  
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(2011) and others refer to this as an indigenist research paradigm. Specifically, within such a 

paradigm, they suggest that careful attention needs to be given to data management. The 

appendix describes many aspects of an indigenist paradigm, and gives specific details about how 

our project responds to data management issues.    

Prior to beginning our study, we created a detailed research agreement with the HBMI.  

The agreement explicitly states that the HBMI are co-owners of data that our efforts produce. In 

relation to spatially explicit data, our agreement states that we will not share specific plant 

collection locations with the public.  It also stipulates that any spatially explicit data that involves 

locations on HBMI land is property of the band, and may only be used and shared at their 

discretion.  

The initial impetus to develop a habitat model for muskrat root arose through 

ethnographic research that established the importance of the plant, as well recognized the need 

for strategies to increase access to culturally important plants (Baumflek et al., 2010; Ginger, et 

al. 2012).  To create a habitat model for muskrat root that would be useful to the HBMI, both 

ecological and sociocultural parameters were taken into account (Table 1).  We therefore 

conducted additional semi-structured interviews with 23 indigenous plant gatherers (12 Maliseet 

and 11 Mi’kmaq), and three tribal resource managers. Interviewees were identified through a 

purposive snowball sampling strategy (Patton, 2002), and selected based on their in-depth 

knowledge of medicinal plant gathering and use, as identified by other community members. 

Although this model is primarily for the present needs of the Houlton Band of Maliseets, 

we  include information from interviews with nearby Mi’kmaq community members for several 

reasons: 1) Maliseet interviewees referred us to Mi’kmaq plant gatherers as part of our snowball 

sampling strategy; 2) Maliseet and Mi’kmaq plant gatherers are part of the same intertribal 
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networks and often share information about medicinal plants among themselves; 3) Mi’kmaq 

gatherers provided complementary information that enriched our understanding of about muskrat 

root habitat, gathering and use; and 4) this model may also be useful to Mi’kmaq communities in 

the future. 

 During interviews, we asked participants about their use of muskrat root, asked them to 

describe the habitats where they collected plants, as well as gathering techniques.  We also 

discussed interviewee concerns about plant gathering, and asked for recommendations for 

planning and management. Participant observations included accompanying plant gatherers to 

collect muskrat root in the fall, attending tribally-sponsored medicinal plant workshops where 

muskrat root was being prepared for storage, elders lunches and powwows where knowledge 

about muskrat root was shared. After completing interviews, we also held a community meeting, 

which was attended by approximately 20 people to share the results of our model, and receive 

input and suggestions about further refinements. 

Our initial step in the ecological modeling process was to discriminate between the 

habitat preferences of the two species of muskrat root present in northern Maine.  These two 

species were officially distinguished in the Flora of North America less than 20 years ago 

(Thompson, 2000).  While botanists have highlighted differences in the species based on 

morphology (Haines, 2000), sexual traits and biochemistry, no one has yet suggested that the two 

species occur in different habitat types. Herbarium research and field work, discussed in Chapter 

Three of this dissertation found that A. calamus is more closely associated with palustrine 

wetlands, including wet fields, ditches and roadsides, while A. americanus tends to be associated 

with riverine and lacustrine wetlands and is predominantly found along rivers and lakes.  Based 
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on this knowledge, we felt that our model could focus on one species that is more greatly valued 

by the community, A.americanus.                                      

Because Maliseets use the rhizomes of muskrat root, the first iteration of our model for A. 

americanus was created using ecological attributes that could result in favorable rhizome 

formation. While there is some plasticity in the places that A. americanus is able to grow, Pai and 

McCarthy (2005) demonstrated that certain edaphic  factors, specifically silt and organic matter 

content, contribute to rhizome characteristics, which we identify as beneficial to plant gatherers. 

Rhizome density increased in soils with greater silt content. Furthermore, they suggest that 

locations with higher silt content would better enable populations of Acorus to expand, which 

would be beneficial for sustainable harvesting
16

.  They also found that Acorus populations found 

in soils with higher organic matter content had significantly lower rhizome density, biomass and 

length than other areas.  It should be noted that in describing these conditions, Pai and McCarthy 

do not distinguish between A. americanus and A. calamus as separate species.  Instead, they 

recognize them as closely-related subspecies. Therefore, the characteristics they describe might 

include those more suited to A. calamus.  However, there is a paucity of ecological information 

about Acorus species in North America, and their work provided an extremely useful foundation 

for building our model.  

Based on soil characteristics observed by Pai and McCarthy (2005) at 11 Acorus sites in 

Ohio, USA, our initial model parameters included a soil silt percentage of greater than 60.0%, 

and an organic matter content of 2.0 % or less.  Because A. americanus is a wetland obligate, we 

limited our soil drainage to poorly-drained to very poorly-drained soils.  Based on our literature 

                                                             
16 We chose these factors based on the principle that rhizomes of all species in the genus Acorus would respond 
similarly to a given set of environmental features. 
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review, we limited soil pH to a range of 5-7. Because our study area is situated in the middle 

latitudes of A. americanus' circumboreal range, we did not include factors such as temperature 

and growing degree days in our model. 

Our model was created using ARC GIS software, version 10.1, (ESRI, 2014) using a 

standard method, as described by Store and Jokimaki (2003). We obtained the data layers to 

construct our model through the Maine GIS Data Catalog and the Natural Resource Conservation 

Service Geospatial Data Gateway.  We acquired the political layers- state, county and town 

boundaries, and roads from the Maine GIS catalog. Soil data from the Soil Survey Geographic 

Database (SSURGO) for Aroostook County, Maine were downloaded from the Geospatial Data 

Gateway.  Soil data was only available for eastern Aroostook County, and was split into northern 

and southern sections.  All layers were 1:24,000 scale, and represented the most recent data 

available. We digitally mosaicked these two maps together for analysis, creating a study area 

extent of 1,055,653.66 hectares.  All data layers were projected in the Universal Transverse 

Mercator, Zone 19N, North American Datum of 1983 coordinate system. 

We created individual map layers for soil pH, percent silt, percent organic matter and 

drainage using Soil Data Viewer. For purposes of analysis with other data layers, we converted 

these maps from vector shapefile format into raster format, with a 30m cell size.  Based on the 

ecological parameters we identified, we reclassified each of these soil attributes as being suitable 

or unsuitable for muskrat root. Using an additive model in the Raster Calculator function of the 

Spatial Analyst toolbox, we calculated areas that were suitable for all four of our parameters.  

The accuracy of this first iteration of our model was assessed in the field during the 

summer of 2010. Ten sites were selected because our initial model generated very few areas of 

suitability, due to our initially-low organic matter parameter. Site selection was randomly 
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generated, then stratified to ensure that the study area’s major river systems were represented, 

and that practical constraints of accessibility were accommodated. Muskrat root was found to be 

present in 6 out of 10 sample sites visited. During the same summer, we also located nine 

additional muskrat root populations through herbarium specimen accession data, being taken to 

collection sites by plant gatherers and field surveys.  When a population (patch) was located, we 

ran a line transect through the patch, perpendicular to the associated waterbody. We assessed 

vegetation cover by conducting Daubenmire quadrats (1m x 1m) 2-5 meters (depending on the 

patch size), and extracted soil samples at each quadrat (Mueller-Dombois and Ellenberg, 2003).  

We took 97 soil samples from these 19 locations, and tested them for pH and organic matter 

levels.  Soil samples were air dried, and pH was measured using the standard pH meter method, 

described by Thomas (1996).  Organic matter content was measured by oven-drying and then 

ashing soil samples in a muffle furnace using the loss on ignition method (Nelson & Summers, 

1996). The soil from these samples was found to be of a lower pH (4.5-7) and higher organic 

matter (<30%) than the confines of our model, so we refined our model by adjusting our initial 

parameters (Table 4.1).  

During the summers of 2011 and 2012, we also located muskrat root along the 

Aroostook, Meduxnekeag, Mattawamkeag and Machias rivers and associated lake systems 

without using sites predicted by our habitat model. These points, which represented an effort 

over approximately 71,000 hectares of the study area were then used as a validation set, to assess 

the accuracy of our refined model.  Fieldwork during the summers of 2010-2012 was carried out 

with Maliseet community researchers, who were trained to conduct interviews and vegetation 

surveys. 
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The main issue around collecting muskrat root that emerged through our interviews was 

the distance people needed to travel to reach collection sites.  The issue of distance manifested 

itself in two ways- distance from home, and distance from the road.  In our interviews, many 

Table 4.1: Data sources and resulting parameters of Acorus americanus model. 

 

people reported travelling over 30 miles (48 km) and sometimes over 150 miles (240 km), more 

than 2 hours away to harvest plant medicines, including muskrat root. Extended travel time and 

expense of fuel make plant gathering time and cost prohibitive for some community members. In 

regard to distance from the road, tribal elders are some of the community members who would 

most like to use muskrat root, but are sometimes the least able to collect it.  This is because their 

Ecological Inputs Derived From: Sociocultural Inputs Derived From: 

 Available literature about Acorus ecology 

 Field surveys along 4 major river/lake systems in 

northern Maine 

 Soil samples (97) from 19 sites 

 Herbarium data 

 Plant gatherer knowledge 

 Interviews with 

o  plant gatherers  (23) 

o tribal officials (3) 

 Field visits to gathering sites 

 Participant observations 

 Community meeting 

Resulting Ecological Parameters Resulting Sociocultural Parameters 

 Soil pH 4.5-7 

 Soil silt content > 60% 

 Soil organic matter < 30% 

 Drainage: Poorly drained-very poorly drained 

 Distance from community < 30 miles (48k) 

 Distance to collection site from road < 500 

meters 
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physical limitations prohibit some of them from being able to walk long distances from a road, 

often on uneven ground.  

Because of these concerns, we created a layer of sociocultural suitability, which further 

constrained potential ecological suitability.  First, to address distance traveled, we restricted the 

output of our model to a 48 kilometer buffer around the town of Littleton, Maine, where Houlton 

Band of Maliseet offices and some community housing are located.  Because this model is 

intended to not only identify new possible collection sites, but also potential land purchases for 

the Houlton Band, we excluded parts of New Brunswick, Canada that occurred within our buffer.  

Second, to address distance from the road, we calculated the Euclidean distance to 

generate areas that were 500 meters or less from a road.  This distance was a researcher choice, 

grounded in observations that no existing gathering site visited was more than 500 m. from a 

road. The Euclidean distance function is useful for raster based datasets as it calculates the 

Euclidean distance to the nearest source feature (in our case, roads) for each cell in a raster 

dataset. Within this distance, we identified areas that were with 50, 100, 250, 500 and over 500 

meters from the nearest road. Areas of sociocultural suitability were then added to areas of 

ecological suitability using an additive model, and executed using the Raster Calculator function. 

3: Results 

Based on ecological factors, our model suggests that approximately 1.2% of our study area is 

suitable habitat for A. americanus (Figure 4.4a). These areas are located around freshwater 

features, namely rivers, streams and lakes, and are consistent with gathering conditions described 

by interviewees.   
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Within our study area, we located 40 sites where A. americanus was growing through 

model validation and field surveys. This is in addition to four locations that were used to refine 

the parameters of our initial model. These sites were located in proximity to rivers and lakes 

(Figure 4.4b). Of the 40 sites that did not contribute to model parameterization, 38 sites (or 95%) 

were located in areas predicted by our model.  The two locations which were not predicted by 

our model were both located in close proximity to lakes.  

Abundance of A. americanus found in different locations was variable.  Sites along the 

main channel of rivers tended to have fewer plants
17

, often with only one or two distinct clumps 

of vegetative growth, whereas sites found in slow-moving river backwaters and along lakes 

tended to have more substantial populations of over 10, and up to several hundred plants. 

When we constrain our model further with socioecological parameters (Figure 4.5a), we 

found that 0.6% of the study area landscape is suitable both ecologically and socially, in terms of 

meeting the needs of the Houlton Band of Maliseets (Figure 4.5b).  

                                                             
17

 Because Acorus americanus reproduced both sexually and vegetatively, it is difficult to discern how many 
discrete individuals are in a localized population, and how many might be ramets of the same individual as part of 
a clonal colony.  
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Figure 4.4: Spatial model of suitable habitat for A. americanus in northern Maine, USA.  a) Full extent of ecological suitability for A. 

americanus in Eastern Aroostook County; b) Southeastern Aroostook County with A. americanus locations; c) close-up detail of 

model, highlights proximity to rivers 
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 Figure 4.5: Spatial models of sociocultural suitability and combined ecological and sociocultural suitability in areas of interest to the 

Houlton Band of Maliseets.  a) Sociocultural suitability as defined by distance from community and distance from roads; b) additive 

model showing combined sociocultural and ecological suitability in , c) the same spatial extent as 4c, illustrates that fewer areas have both 

sociocultural and ecological suitability 

 



Chapter 4 | 126  
 

4. Discussion 

To our knowledge, this is the first effort that explicitly links the concept of health sovereignty to 

the use of habitat models. Through combining ecological and sociocultural factors, our habitat 

model provides the HBMI with practical, applicable knowledge that they co-generated.  This 

knowledge contributes to health sovereignty by giving the band several different options for 

increasing the availability of muskrat root for the community, which would increase tribal 

member's ability to choose culturally-appropriate medicines. 

Our model suggests that the area of greatest sociocultural and ecological suitability for A. 

americanus is found approximately 40 km south of Houlton near the town of Hainesville 

(depicted in Figure 4.6). While certain areas in the northwestern quadrant of our 30-mile buffer 

also have a high concentration of suitable sites, field validation revealed that Hainesville has two 

distinct advantages.  First, this area has several substantial existing stands of muskrat root that 

could immediately support gathering by community members.  Second, while they both fall 

within the 48km buffer zone around the town of Houlton, travelling to Hainesville takes half the 

time due the layout of the public road network. 

While our model accurately predicted the locations of 95% of our validation set, our field 

observations indicated that plant abundance among sites was variable, particularly in relation to 

river morphology.  While the habitat in proximity to main river channels might be suitable in 

terms of ecological requirements for species success, other biotic and abiotic conditions may 

prevent the recruitment and retention of plant populations (Bendix and Hupp, 2000; Xiong et al., 

2001). Specifically, the effects of ice scouring may possibly prevent A. americanus from 

establishing larger populations, as has been demonstrated for other boreal river species (Jansson  
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et. al, 2000; Lind et. al, 2014).  In certain areas, particularly along the upper Aroostook River, the 

legacy of river modification to support the logging industry may have also reduced backwater 

habitat along certain sections, or reaches, of the river (Hilton, 1942).    

Although our case study comes from a North American context, broadly-applicable 

points about the contributions of geospatial technologies to health sovereignty emerge from our 

work. Our model creates functional redundancy that enhances the HBMI’s health sovereignty by 

identifying many locations where muskrat root can be found or established.  It ensures that if a 

specific gathering site undergoes development, is destroyed, or faces heavy gathering pressure, 

Figure 4.6: Optimally suitable A. americanus habitat, as generated by the final model. A. 

americanus populations were predominantly found in riverine systems. 
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other sites will still be available to allow continued sustainable collection and use
18

. This need 

for redundancy applies to medicinal plants around the world that may be under pressure from 

development, climate change or other factors (Lotter and le Maitre, 2014), and could be used to 

better understand harvesting impacts, guide management activities and set priorities for 

conservation areas (Gorman et al., 2008). 

Our model also contributes to health sovereignty by locating the most suitable places to 

establish muskrat root on land the HBMI already own.  Through the efforts of the band's natural 

resources specialist, this has already started to occur.  Prior to the creation of our model, he had 

been growing A. americanus in a nursery for several years, with the intent to plant some on 

HBMI-owned land.  Using information generated through the habitat model, we identified 

optimal locations for planting A. americanus along the Meduxnekeag River (Figure 4.7).  

                                                             
18 As part of this research guidelines for sustainable stewardship of muskrat root were co-

generated with community members.  

 

Figure 4.7: Community research 

partners planting A. americanus on 

Houlton Band of Maliseets land that 

was identified as ecologically and 

socioculturally suitable by our model. 
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 Control over resources is fundamental to indigenous sovereignty around the world (Masaquiza, 

2005; United Nations, 2008).  

A well-established goal of participatory GIS exercises is community empowerment 

(Brown and Kyttä, 2014). One manifestation of this empowerment is increased confidence to 

communicate with government agencies and other outside groups (Corbett and Keller, 2005; 

Tsai et. al, 2013), particularly as it relates to increasing access to resources (McCall and Minang, 

2005). Our model and field validation efforts generated spatially-explicit information will be 

integral to the HBMI in targeting areas to purchase land, as well as developing relationships and 

communicating needs with specific landowners, land managers and governmental agencies in 

order to increase access to muskrat root. Similarly, Smith (2008) found that use of GIS for land 

use planning on the Bois Forte Reservation in Minnesota, USA was particularly important in 

strengthening the tribe’s position during negotiations with state and county agencies.  

Our work also underscores the fundamental importance of incorporating community 

knowledge and needs into habitat models for medicinal plants. While Gaikwad et al. (2011) 

created an ecological niche model of plants used by Australian Aborigines that generated 

‘concordance hotspots’- areas of species-rich and culturally significant medicinal plants, they 

weighted cultural significance of an area based on unique medicinal uses of species in a given 

grid cell. This approach generated a comprehensive, continent-wide analysis; however, the study 

was based on information derived from databases did not include input from aboriginal 

community members, and therefore includes many assumptions about what makes a plant 

species, or a specific location culturally significant. 
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Furthermore, previous habitat models for specific medicinal plant have typically been 

generated for endangered or threatened species (Gorman et al., 2008; Ray et al., 2011), that face 

commercial harvest pressure, such as Ephedra species (Porwal et al., 2003), or Rooibos tea 

(Lotter and le Maitre, 2014).  However, the cultural priorities of an indigenous community may 

include species that are not used commercially. Our study species is an excellent case in point. 

Although A. americanus is of great cultural importance to Maliseets, as well as many other 

indigenous groups in northern North America (Moerman, 1998), it would not normally receive 

attention by conservation organizations or other forms of management because it is not 

commercially harvested in the region and does not have a special conservation status.  Therefore, 

using geospatial technologies to promote health sovereignty gives communities agency to focus 

on plants that are specifically important to them, but which might not otherwise receive attention 

from natural resource planning efforts.  

Interestingly, our results highlight the importance of roads for health sovereignty.  This 

may seem counterintuitive, as roads are often cited as being drivers of deforestation in regions 

such as the Amazon (Arima et al., 2005), and detrimental to habitat integrity and connectivity 

(Fahrig and Rytwinski, 2009; Trombulak and Frissell, 2000). In addition, scholarship from 

Cambodia and Nepal highlight the different ways that roads may negatively affect indigenous 

communities including facilitating forest exploitation, disrupting cultural practices, and causing 

political marginalization due to in-migration of other cultural groups (Beazley, 2013; Ehrentraut, 

2011). However, without roads, issues of access in Maine would be exacerbated. Areas that are 

easily accessible promote health sovereignty by allowing people with a variety of physical 

abilities to travel and gather plants.  
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By allowing these interactions to occur, health sovereignty may also be promoted in 

another fundamental way: through the facilitation of knowledge exchange. Cultural transmission 

of ethnobotanical knowledge commonly occurs in situ, as plants are gathered (Lozada et al., 

2006). An important element of such knowledge exchange is creating opportunities for 

community elders to interact with youth (Ruelle and Kassam, 2013). Using a habitat model to 

locate, or establish, more accessible gathering sites for medicinal plants, such as muskrat root, 

could create conditions for knowledge-sharing about species habitat, collection techniques and 

preparation methods that enables plants to be utilized, within and across generations. 

Furthermore, data generated through additive models such as ours are easy to use and 

modify. Community members' interests and concerns may shift over time, and the model 

parameters can be modified to reflect those changes.  For instance, concerns about polluted 

areas, or interest in multiple plant species could be accommodated. As health sovereignty will 

vary in different contexts (Kassam et al, 2010), a flexible template makes our model broadly 

transferrable.  

Future modeling efforts for health sovereignty could be improved in several ways. Our 

model emerged through an organic process, as data from our interviews revealed that distance to 

muskrat root gathering sites was a pressing issue.  However, future modeling efforts could be 

improved by incorporating an explicit focus on issue ranking into interviews or questionnaires as 

part of a multi-criteria analysis (Joerin, 2001).  This would permit community members to 

systematically identify and prioritize certain concerns over others, which could then be weighted 

before being integrated into a model. In addition, a rule-based model has its limitations, as it 

dichotomizes a landscape into areas being suitable or not suitable.  A probabilistic model that 
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generates a landscape suitability gradient, (Philips et al.2006) would be the next step in a habitat 

modeling effort such as the one we have described here.   

5. Conclusions 

Our research suggests that habitat models are one application of geospatial technology that can 

contribute to health sovereignty. Engaging in a modeling exercise allowed the Houlton Band of 

Maliseets to generate knowledge that facilitates access to an important medicinal plant. This 

approach could be adapted in other communities who may wish to focus on different species.  

Our work also highlights the importance of including both ecological and sociocultural 

factors into modeling in order to be relevant for health sovereignty. In so doing, we revealed 

connections between environmental conditions and human health that may not have been 

obvious, namely the importance of roads for access to important medicinal plants.  Furthermore, 

a focus on these interrelationships hints at broader connections between human and 

environmental health, and open the door for other areas of inquiry into health sovereignty that 

may not involve plants. 

As communities, indigenous or otherwise, assert their right to make choices about their 

health care systems, geospatial technologies will have important roles to play. Knowledge, in its 

many forms, is fundamental to health sovereignty. We suggest that, when done carefully and 

respectfully, with community interests in mind, research partnerships between indigenous 

communities and universities are one way to benefit from the use of geospatial technology. 

Through combining sociocultural and ecological factors, modeling, mapping, and other forms of 

spatial analysis can allow communities to generate new, pertinent knowledge that focuses 



Chapter 4 | 133  
 

specifically on issues of concern to them, rather than being limited to data which treat their needs 

as secondary.   
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8. Appendix: Select attributes of an indigenist data management paradigm (adopted from Pulsifer et al, 2011) 

 Selected tenets of an Indigenist 

research paradigm 

Representative Indigenist data 

management practices 

Muskrat Root Model Project Practices 

A Respect, reciprocity, responsibility Establish data sharing principles: 

attribution of sources; respond to 

community identified issues 

Focus on muskrat root model is a 

response to community-identified needs. 

B Research designed and executed in 

partnership with, if not led by, 

Indigenous communities 

Community develops research agenda and 

related data collection methods; 

community co-owns results; education 

and training activities involved 

Houlton Band of Maliseets co-owns 

results. Field data were collected with 

community researchers. 

C 

 

 

Research leads to a better 

understanding of, and provisions for, 

Indigenous people 

Develop practical systems: e.g., heritage 

conservation, language preservation, local 

access to knowledge documentation 

Model is practical to issues of health 

sovereignty, and aims to co-generate 

knowledge. 

D Ontology and epistemology focuses 

on relationships between things or 

‘relationality’ (e.g., ourselves, others, 

environment, spirit, ideas) rather than 

the things themselves 

Use data models that capture complex 

relationships; use multiple data forms 

(e.g., photos, videos, audio, art works, 

geographic feature data) 

The model is fundamentally relational.  

A focus on social concerns of the HBMI 

as well as relations between muskrat root 

and its environment is represented 

through spatial maps. 

E Researchers remain accountable for 

the relationships and transformations 

that they initiate 

Be accountable for data sharing, 

representation, and use; verify and share 

results with the community 

Data we generated have occurred 

throughout process.  Data collected 

through interviews were verified through 

validation interviews. 
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Selected tenets of an Indigenist 

research paradigm 

Representative Indigenist data 

management practices 

Muskrat Root Model Project Practices 

F Recognition of Indigenous languages 

and cultures as living processes 

Use Indigenous languages; use 

appropriate technology; emphasize oral 

culture; frequent 

updates for ‘living’ data 

We recognize that community needs are 

not static. Our rule-based model can be 

updated to reflect current community 

concerns. 

G Rejection of the notion of the 

objective observer; knowledge is 

produced in a cultural and political 

context 

Explicit data attribution; recognize 

cultural, economic, political context of 

data production 

Data from interviews are attributed, 

while respecting those who wished to 

remain anonymous.  Our model is 

situated within the current and historical 

context of Maliseet access to plants in 

Maine. 

H The emergence of knowledge 

through synthesizing experience, 

observation, and experimentation 

Develop interactive interfaces; provide 

query tools to support experimentation 

Focus on muskrat root arose through 

synthesizing plant gatherer’s experiences 

with observations about where the plant 

grows. 

I Cooperative rather than oppositional 

knowledge production processes 

Design system that can incorporate data 

from different perspectives; encourage 

open dialogue 

The model incorporates traditional 

knowledge from community members 

and geospatial technology. 

J Articulating what the Indigenist 

research paradigm is rather than 

comparing to other knowledge 

production systems; understanding 

the context of data production 

Develop an inclusive and open data 

management 

process; describe systems developed; 

share 

knowledge 

Co-generated knowledge shared with the 

HBMI and process described to a 

broader public audience through journal 

articles. 
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 : Including Biocultural Diversity in Northern Forest Chapter 5

Management: recommendations from a case study of indigenous plant 

stewardship  
 

Abstract 

The concept of biocultural diversity explicitly recognizes reciprocal, sustaining linkages between 

cultural diversity and biological diversity, which can be beneficial for conservation and resource 

management objectives. However, cultural inclusion in North American natural resource 

management is not well-developed. Drawing on a case study of indigenous communities in 

Maine, USA and New Brunswick, Canada, we examine the practice of plant gathering, including 

associated values, cultural norms and preferences. We find that gatherers value and care for 

common plants and habitats that are not priorities of professional forest managers. Gatherers do 

not describe their actions in terms of management, and are guided by community-driven values 

and responsibilities. Our analysis suggests that biocultural plant gathering activities are closely 

aligned with an environmental stewardship paradigm, which may be a useful way to 

characterize, legitimize and communicate diverse ways that people care for their surroundings.  

1.  Introduction 

Much of current conservation science is based on a common premise: that human activities 

negatively impact biodiversity, through species loss, habitat destruction, global climate change 

and other factors (Steffen et al., 2007).  While these characteristics of the Anthropocene are 

sobering and need to be addressed swiftly, our focus on the negative means that we often neglect 
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to recognize the positive contributions to biodiversity that result from diverse relationships 

between people and their environments.   

The concept of biocultural diversity explicitly recognizes the reciprocal, sustaining 

linkages between cultural diversity and biological diversity (Maffi, 2005).  It suggests that 

creating the conditions for different cultural practices and related knowledge systems to thrive 

will also promote biodiversity. Therefore, giving explicit attention to biocultural diversity can be 

beneficial for conservation and resource management objectives.  

 However, incorporating biocultural diversity into resource management 

considerations may be challenging. For example, in the United States and Canada, professional 

forest management institutions must simultaneously maintain forest productivity and ecological 

health while also providing a suite of social benefits to varied groups of forest users. Yet, cultural 

inclusion in North American natural resource management is not well developed, both in terms 

of diversity of stakeholders and diversity within the profession of resource management 

(Schelhas, 1998). Varied cultural groups may have different needs, priorities and values related 

to forests (Stephenson, 2008). Some of these can be difficult to integrate into management plans 

because they are based on fundamentally different worldviews about relations with the 

environment and other beings (Houde, 2007; Lewis and Sheppard, 2005; Sheppard and Meitner, 

2005). Furthermore, members of certain groups, such as immigrants and ethnic minorities may 

be particularly marginalized by current systems, facing accusations of unsustainable resource 

use, overharvesting and running into conflicts with other forest users (i.e. Bengston et al., 2008). 

However, many people within such communities hold detailed knowledge about the species and 

ecosystems they interact with, which have great potential to contribute to conservation efforts 

(Ballard & Huntsinger, 2006). In addition, many of these forest users engage in specific actions 
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that bolster biodiversity, through promoting the health of plants, animals and ecosystems that 

they value (Turner and Berkes, 2006a).  Because such actions are not carried out by professional 

'experts', they are not always acknowledged as valid management practices that contribute to the 

wellbeing of different systems (Berkes, 2000).  

Indigenous peoples make significant contributions to biocultural diversity in the United 

States and Canada. There are over 566 recognized Native American tribes in the United States 

and 634 First Nations communities in Canada (BIA, 2013, Assembly of First Nations, 2014), 

each with a different set of socio-cultural and ecological relations. In both of these countries, 

strides are being made to include indigenous knowledge and perspectives into resource 

management (Booth and Skelton, 2011; Emery et al., 2014; Watson et al., 2011). However, 

despite these advances sometimes traditional knowledge may be taken out of context, or simply 

used to corroborate other scientific findings without benefit to indigenous communities (Houde, 

2007).  As in many other parts of the world, some indigenous communities of North America 

may continue to be left out of the planning process in regards to natural resources that are of 

current importance to their livelihoods and cultural identity (Masaquiza, 2005, UN Permanent 

Forum on Indigenous Peoples, 2007).  

In our study area, of Maine, USA and New Brunswick, Canada, Daigle and Putnam 

(2009) conclude that ‘the livelihoods and cultures of indigenous peoples of Maine may very well 

depend on their abilities to participate and provide input in the shaping of new forms of 

economies and sustainable development, including decisions on management of natural 

resources.’ In addition, because of their strong dependence on natural resources such as gathered 

plants, Native American populations in Maine and surrounding Canadian provinces have 
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recently been identified as ‘particularly vulnerable to climate change’ (Daigle and Putnam, 2009; 

Lynn et al. 2013).  

 Recently, public agencies such as the US National Park Service, and private industrial 

forest management operations have expressed interest in incorporating Native American needs 

into their management strategies (Irving Land Management, personal communication 2011, 

National Park Service, 2008)
19

. Therefore, this paper examines one aspect of biocultural 

diversity, plant use by indigenous communities in the forested landscapes of northern Maine and 

Western New Brunswick, in order to offer recommendations for including biocultural 

considerations. 

Drawing on an example of Maliseet and Mi'kmaq plant gatherers from northern Maine 

and Western New Brunswick, we will 1) characterize plant use and gathering practices; 2) 

convey gatherer’s cultural norms and values around plant use 3) analyze these practices, cultural 

norms and values in terms of both professional forest management and environmental 

stewardship; and 4) offer recommendations for incorporating biocultural considerations. We 

suggest that an explicit attention to biocultural diversity can create a more inclusive and accurate 

context for forest interactions. 

2. Biocultural Diversity  

The concept of biocultural diversity proposes that the Earth's biological diversity is inextricably 

linked to its cultural diversity (Maffi, 2001, 2007; Maffi and Woodley, 2010. It fundamentally 

                                                             
19 However, it should be noted that in our study area, particularly western New Brunswick, relations with forest 
products industry remain strained.  In summer and fall of 2014, the Assembly of First Nations Chiefs filed a series 
of injunctions and appeals related to a government plan that would give increase industrial softwood allocations 
on Crown land, on the grounds that the plan was a direct threat to their aboriginal and treaty rights (CBC News, 
2014). 
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asserts that a diversity of relationships exist between humans and the environment, and that such 

diversity is beneficial for life on Earth (Barthel et al, 2013; Johns & Sthapit, 2004; Kassam, 

2009).  

Scholars initially sought to expose linkages between biodiversity and cultural diversity by 

demonstrating that, on a global scale, geographic areas which contain high levels of biodiversity 

also have high levels of linguistic diversity (languages being a proxy for cultural diversity) 

(Harmon,  Maffi, 2005; Nettle and Romaine, 2000; Sutherland ,2003).  Indeed, of approximately 

6,900 extant languages, over 4,800 or approximately 70% occur in regions of high biodiversity 

(Gorenflo et al, 2012). However, this approach to biocultural diversity is limited for several 

reasons.  First, linguistic diversity is not a perfect indicator of cultural diversity: a region that is 

culturally diverse, but in which its people share a common language could be overlooked in this 

type of analysis. Second, by focusing primarily on "hotspots" of high biological and cultural 

diversity, the importance of biocultural diversity is de-emphasized in "cold spots": places such as 

boreal forests and Arctic environments that may not be comparatively diversity-rich, but are 

nonetheless vibrant  (Kareiva and Marvier, 2003; Kassam, 2009). 

The most important limitation of this comparative mapping in terms of our understanding 

of biocultural diversity is that geographical assessments of cultural and biological diversity 

provide compelling correlations, but fail to capture the complex relations inherent in any system, 

and therefore do not indicate causality. There are many factors that can shape an area's biological 

and cultural diversity; these factors differ from region to region.  For example, environmental 

factors, such as geographic isolation in mountainous regions, can lead to a diversification of flora 

and fauna as well as linguistic traditions.  
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For our purposes, however, biocultural diversity is important because it implies a variety 

of relationships between humans and the environment. Rather than attributing cultural 

development to environmental determinism, biocultural diversity suggests a reciprocal 

relationship in which different cultural practices are influenced by their environmental 

surroundings, and in turn, people's cultural practices and preferences have a direct bearing on 

biodiversity and ecosystem health (Cocks, 2008). It is the maintenance and evolution of these 

relationships, as well as the knowledge and practice that support them that we are interested in.  

While there is no global theory of biocultural practice, a well-established body of 

evidence has documented the knowledge and actions of indigenous and other local people who 

have co-evolved, interacted with, and in some cases significantly shaped landscapes for 

thousands of years.  This work demonstrates that cultures have diverse interactions with their 

local environments, including deliberate landscape modification and tending of species, which 

are in turn guided by a diverse set of cosmologies, societal norms and values (eg Anderson, 

2006; Deur & Turner, 2005; Doolittle, 2000; Lariviere & Crawford, 2013; Nazarea, 2006; Parlee 

et al, 2006; Peacock & Turner, 2000).  These cultural systems directly and indirectly promote 

certain types of land use with distinct assemblages of animal and plant species, often enhancing 

landscape diversity (Nabhan, 2003; Trosper, 2007). Therefore, divergent cultural interactions 

with the environment can be beneficial because it allows people to access resources they value, 

promotes biodiversity at a variety of scales and increases landscape heterogeneity (Cocks, 2008, 

Lafortezza et al, 2008).  

Furthermore, different cultural values can translate to different decisions about forest care 

and use, which, for instance, creates forests that contain different age classes, resources and 

suites of biodiversity. A classic example of this is Menominee forest land.  Based on a legislative 
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mandate in 1908, the Menominee Tribe of Wisconsin was able to control decisions related to 

their forest resources.  Unlike most industrial timber management practices in the surrounding 

region that rely on fast rotations, creating relatively young forests, the Menominee enforced 

systems of uneven-aged tree selection, and extremely long rotation ages, which created a diverse 

and mature forest (Trosper, 2007). 

Scholars interested in biocultural diversity have recently called for empirical work that 

promotes a fuller understanding of the concept: “biocultural diversity needs to encompass the 

dynamic and complex nature of the relationships between biological diversity and cultural 

diversity, i.e. the complex of values and practices in relation to how people live with biodiversity 

and give meaning to it. The concept should extend beyond a tool to identify culturally-sensitive 

conservation practices to provide an analytical basis for improving our understanding of the 

multiple value-practice systems that operate in relation to human interactions with biodiversity” 

(Cocks, 2014, pg. 734). 

Our study seeks to enrich our understanding of biocultural diversity by examining not 

only the diversity of plant gathered and practices employed by gatherers to take care of species 

of interest to them, but the values and cultural norms that undergird these actions. By 

understanding how Maliseet and Mi’kmaq community members are ‘giving meaning’ to 

biodiversity, we can then make recommendations for those managers who would like to work 

with them to promote continuing biocultural practices. 

3. Methods 
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3.1 Study Context 

Our work focuses on Maliseet and Mi’kmaq communities of Aroostook County, Maine and 

western New Brunswick. Within these communities, the historic use of at least 118 species of 

plants and fungi for food, medicine, spiritual purposes and livelihoods have been documented 

(Aranson et al., 1981; Mechling, 1959; Speck and Dexter 1951; Speck and Dexter 1952; Wallis 

1922).  Gathering of plants and fungi continues to be an integral aspect of cultural expression, 

and connectivity (Baumflek et al., 2010).  

Our study area is located in species-rich transition zone between the boreal forest and the 

northern hardwood forest.  The State of Maine Natural Areas Program (2013) recognizes 19 

different natural communities associated with this broad ecosystem type. Therefore, forests are 

diverse in composition, ranging from coniferous stands of red spruce (Maliseet: olonatoq, 

Mi'kmaq: kawatkw, Latin: Picea rubens), black spruce (Maliseet: kawatoq, Mi'kmaq: ulnatkw, 

Latin:Picea mariana) and balsam fir (Maliseet: puhpukawihqimus, Mi'kmaq: stoqon, Latin: 

Abies balsamea) on acidic, low-nutrient, and sometimes poorly drained soils, to areas where 

northern hardwoods such as sugar maple (Maliseet: malsonaw, Mi'kmaq: snawey, Latin: Acer 

saccharum) and American Beech (Maliseet: mihihqimus, Mi'kmaq: suwo'musi, Latin: Fagus 

grandifolia) are dominant on drier, richer and less acidic soils. Each of these forest communities 

has an associated herbaceous understory (Maine Natural Areas Program, 2013), which are of 

importance to plant gatherers.  

Industrial forestry and cold crop agriculture are the major land uses in this region. While 

forestry operations span across much of the study area, underlying calcareous soils make eastern 

Aroostook County and adjoining western New Brunswick prime locations for cultivating 

potatoes, broccoli, wheat and animal fodders.  
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While similar in terms of ecology and major land uses, differences in land ownership and 

the tribal land base exist between the United States and Canadian sides of the border. 

Communities in Canada have been situated on tribal reserves for several hundred years, whereas 

Maliseet and Mi'kmaq communities in the United States have never lived on reservations.  There 

are 44,072 acres of reserve lands in New Brunswick, approximately 0.25% of the province. 

Reserve size varies from the 69-acre Maliseet Nation of Oromucto to the 10,887-acre Mi'kmaq 

Esgenoopetitj First Nation (Province of New Brunswick, 2012). In contrast, Maliseet and 

Mi’kqmaq land holdings in Maine are 1,277.5 and 1,343 acres respectively: this constitutes only 

0.05% of the 4 million acres found in Aroostook County alone. 

Another major difference between New Brunswick and Maine is the vast discrepancy in 

the amount of publicly-owned forestland.  While Maine and New Brunswick are both heavily 

forested, covering 90% of the state in Maine and 85% of the province, less than 5% of Maine's 

land is publicly owned (Ginger et al., 2012).  In contrast, 50% of New Brunswick's forests are 

Crown Lands (Government of New Brunswick, 2012). First Nations people of New Brunswick 

are allowed to gather plants on Crown lands, including in provincial parks. On public lands in 

northern Maine, plant gathering for non-commercial purposes is open to all state residents (both 

native and non-native), but permits are required to harvest certain species such as brown ash.  

However, gathering plants in state parks is strictly prohibited, as are most forms of gathering in 

the federally-operated Acadia National Park. 

3.2 Data collection and analysis 

This project is part of a larger effort to examine contemporary plant gathering in Maliseet and 

Mi’kmaq communities in Maine and western New Brunswick.  Prior to beginning our study, we 

appeared before the tribal councils of the Houlton Band of Maliseets and Aroostook Band of 



 

Chapter 5 | 154  
 

Mi’kmaqs, and gained permission to work in their communities.  From these initial interactions, 

we formed research agreements specific to each tribe. The project was concurrently evaluated by 

the Cornell University Institutional Review Board for human subjects research, and received 

exemption (protocol number 1008001595). 

Data for this project were collected through semi-structured interviews, small group 

interviews, participant observation and archival research.  We interviewed 26 people for this 

project.  Interviewees were selected through purposive snowball sampling methods, initially 

based on knowledge of plant gathering, and structured to ensure balanced representation of male 

and female as well as Mi’kmaq and Maliseet participants.  Participants ranged in age from 33 to 

over 80. They came from three Maliseet and three Mi’kmaq communities: The Aroostook Band 

of Micmacs and the Houlton Band of Maliseets in Maine, and Tobique First Nation (Maliseet), 

St. Mary’s First Nation (Maliseet), Eel River Bar (Mi’kmaq), and Big Cove First Nation 

(Mi’kmaq) (Figure 5.1).  

Interviews mainly took place in participant’s homes; some were also conducted at tribal 

offices, and during powwows.   The first author was accompanied by at least one of two 

community researchers, who helped to ask questions and facilitate the conversation. Prior to 

commencing the interview, the purpose of our work was explained, and participants gave either 

written or oral consent to proceed. At the end of the interview, participants were given the choice 

of associating their name with the information they provided, or remaining anonymous.  Each 

interviewee was assigned a code that allows their contributions to be identified without revealing 
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their names. Participant quotes included in this paper are coded according to Interviewee 

Identification Number, Interview Number, and month and year of interaction.
20

 

Interviews ranged from 30 minutes to over three hours in length. Most initial interviews 

lasted approximately 1.5- 2 hours. Participant’s contributions were enriched through multiple 

interviews and repeated informal interactions.  Upon completing our initial set of interviews and 

  

data analysis, we conducted validation interviews in which we confirmed that the information 

participant’s had shared accurately represented their thoughts.  We were unable to conduct 

                                                             
20

 For example, the code 03020711 refers to the second interview we conducted with Interviewee number three, 
which took place in July of 2011. 

Figure 5.1: Study area, northern Maine and western New Brunswick with locations of 

interviewee communities. 
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validation interviews with two participants: one passed away before we returned, and we 

respected the privacy of another who was in mourning for her son.  

Interview questions focused on multiple aspects of plant gathering.  We asked 

participants to talk about plants that are important to them, including the ones that they use or 

interact with most often.  Therefore, information we collected is not intended to be an exhaustive 

catalog of plant use, but to represent the plants that our interviewees currently value. We asked 

participants to describe their relations with these plants: why the plants were important to them, 

and how the plants were collected and used.  We also asked a set of questions related to values, 

norms and preferences around plant gathering, including asking interviewees how they would 

like to be included in planning or management processes related to the plants and fungi that are 

important to them. 

Participant observation primarily involved accompanying plant gatherers to collect plants 

at different times of the year, and attending community functions including powwows, 

ceremonies, seasonal feasts and meetings.  Through the act of gathering, we could observe the 

techniques interviewees implemented to locate and harvest plants.  Community functions were 

often excellent sources of knowledge exchange, as well as exchange of plant materials. All of 

these situations provided excellent opportunities to continue and build on, conversations initiated 

in more formal interview settings. Our archival research focused on understanding the extent of 

previously-recorded Maliseet and Mi’kmaq plant use, and determining whether any plant 

stewardship activities had been documented in the past. 

Transcribed interview data, and research field notes were analyzed using NVIVO qualitative 

software. Our coding structure was iterative, allowing us to examine themes of interest we had 
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identified prior to analysis, while still being able to develop new codes and themes as they 

emerged out of the data (Boyatzis, 1998).  

 

4. Results 

4.1 Plants, Plant Parts and Spaces for Gathering 

People that we interviewed discussed at least 51 different types of plants and two types of fungi 

that they currently gather.  The majority of plants collected are herbaceous perennials; material   

from at least nine tree and ten shrub species are also gathered. None of these taxa are classified 

as rare or threatened within our study area. Many are considered common, because they are 

locally abundant, and capable of occupying a variety of habitats (Rabinowitz et al., 1986). 

Among these common species are six introduced plants: burdock (Arctium species), coltsfoot 

(Tussulago farfara), dandelion (Taraxacum officinale), mullein (Verbascum thapsis), plantain 

(Plantago species), and sweetflag (Acorus calamus).  

 Interviewees reported gathering plants and fungi in diverse habitats across the 

study area landscape ( ).  While at least 18 species are found in typical Northern Hardwood forest 

communities, it is important to note that the same number of species can be found in what may 

be considered more marginal environments: roadsides (18 species) and forest-field edges (18 

species). Wetlands, both open and forested, are also significant sources of culturally important 

species.  

In addition, multiple parts of the same plant are sometimes collected.  At least 14 

different plant parts are gathered; and certain habitat types may be important sources of a 

specific plant part. The relationships between plant parts and habitat types begin to emerge in  
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Figure 5.3, most prominently for leaves, fruits and roots. Fuller descriptions of habitat types, 

associated species and plant parts collected are located in the Appendix. 

Gathering activities took place on a mix of personal, tribal, public and privately-owned 

land. Gatherers living in New Brunswick often accessed plants on reserve lands; gatherers from 

Tobique First Nation also mentioned group trips to Mount Carleton Provincial Park to collect 

certain plants.  Accessing privately-owned land was an important source of gathering locations in 

Maine. Though some gatherers made contact with landowners and explained what they were 

doing, others described accessing plants from habitats including fields, roadsides, and riverbanks 

where land ownership was not determined.  Some gatherers who did not make contact with 

landowners faced inadvertent losses of plant collection sites. For instance, one interviewee 

related that a field where she gathered sweetgrass had been bulldozed, and suggested that 
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Figure 5.2: General habitat types for culturally important plants and fungi. The same 

species may appear in multiple habitats. 
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the landowner likely had no idea what they were destroying (Interview 03010111). 

4.2 Values related to plant gathering 

Interviewees discussed a suite of values that describe their relations and responsibilities with the 

plants they gather, the environments they visit, their community members, and with the Creator. 

Our data analysis revealed five broad categories of interrelated values that were recurring themes 

in our interviews.  These are discussed below, and also listed in Table 5.1, accompanied by 

representative quotations from interviewees. 

 

 

Figure 5.3: Plant and fungi parts collected by habitat type 
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Table 5.1: Values related to plant gathering, with associated quotations. 

VALUE REPRESENTATIVE QUOTATION 

Respect 

If any of my brothers broke a branch off a tree, my grandmother would make 
them go and apologize to the tree, because you can’t do that. How would you 
like it if somebody broke your arm? So we always were taught respect… we 
had to take the earth, and touch it.  My grandmother would always day 
woliwon for the micuwakon. Thank you for the food.  So, we always had that 
respect for what we were using. (Interview13020811) 

Relatedness/ 
Reciprocity 

It's not just the people that's going to be affected [by environmental 
degradation], it's every living thing here on earth, and she's alive, our Mother 
is alive, but she's hurting. So if she hurts, we hurt. The animals hurt, the plants 
hurt, everything hurts. (Interview 12020811) 

Take what 
you need  

We don't pick any more than we really need. We always leave some behind,… 
if there is an overabundance of medicine one year, then we don't bother going 
back the next year because we're just going to be going after something that 
we don't need anyway, so why not leave it right there until we do need it? 
(Interview 01050811) 

Sharing 
When we collected kighaswes last year, we wanted a little bit for us, but you 
always collect extra, right, so you can give it away.  (Interview 18010711) 

Thank  
the Creator 

You thank the Creator for the plants and everything from Mother Earth, and 
when I gather medicine, I say prayers for a certain person, prayers for that 
medicine to help them out.  There's a connection…I don't know how you can 
separate the two of them.  You shouldn't, anyway.  (Interview 16010811) 

 

 
 

4.2.1 Respect and Reciprocity and Connections to the Creator 

An aspect that emerged clearly from our interviews is that gathering practices are often rooted in 

concepts of respect, reciprocity and interconnectedness. Many people we spoke with felt that 

plants are a profound gift from the Creator, and thus must be treated properly. This is represented 

through the Maliseet phrase T'an key utomonen, "we must take care of plants", meaning that it is 

a person’s responsibility to take care of plants, and in return, plants will continue to take care of 

that person.  
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The most prevalent form of plant care is the practice of offering thanks to plants before 

harvesting them, usually in the form of tobacco, a prayer or a song.  It is through these actions 

that gatherers not only recognize the life of the plant, but make a direct connection with the 

Creator: 

It's not just the [blackberry] bush you are talking to, know what I mean?  It's the Creator. 

(Interview 16010811) 

Gatherers also discussed the need ‘to be in the state of mind to pick medicines’ (Interview 

17010811). Having a clear head and positive attitude before going out to gather plants, 

particularly medicinal plants, is extremely important because one’s attitude affects the beneficial 

quality of the medicines. 

  

4.2.2 Sharing 

Sharing of gathered plants is common within and across Maliseet and Mi’kmaq communities. 

Not everyone who uses these plants gathers them; more often a few people will collect plants for 

many people’s use. Gatherers we interviewed discussed sharing plants with their families, and 

emphasized the importance of bringing plants to elders, who greatly appreciate certain plants but 

may not be able to collect them due to physical limitations. In addition, gatherers share with each 

other to obtain plants that they themselves do not collect. 

4.3 Plant Tending Strategies 

When asked to describe how they took care of plants, gatherers described a suite of different 

actions they implement to ensure the plants and fungi that are important to them will be available 

for future generations.  While some actions, including giving thanks and rotation of harvest sites 

are practiced with many different types of plants, other actions were species-specific, based on 
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an understanding of that plant’s biology (Table 5.2).  Tending actions are mainly focused on 

caring for an individual plant, or a population of plants. 

Often, gatherers may implement several different tending strategies at once.  For example, 

this quote from a Maliseet gatherer from Maine describes both leaving some behind and 

replanting roots: 

A lot of times when I harvest some of my medicines, I’m supposed to pick the root and all, 

I’ll take every other plant, I’ll never take them all at once, I take every other one and that way 

I get the good medicine, and the medicine will also be there next year. And a lot of times I’ll 

take them [plants with rootlets] and go further away and shake out that root dirt.  And, a lot 

of times, a lot of that will start growing again when you do that. But I never pick all of it all 

at once, I pick every other plant so that way the next generation will come. (Interview 

22010911) 
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Table 5.2: Plant tending practices implemented by Maliseet and Mi'kmaq plant gatherers, with 

associated actions and example species. 

Tending strategy Actions Example species 

Giving thanks Prior to picking a plant or fungi, gatherers will 
say a prayer, offer tobacco or a song as a 
means of thanking the plant, and the Creator. 

Implemented for all species 

Leave some 
behind 

Gatherers stressed the importance of never 
taking all of the plants in a specific location to 
keep populations healthy and to leave some 
for other beings. 

Most species 

Pruning/coppicing Selective cutting of branches and stems 
encourages vigorous vegetative regrowth, and 
in some case the promotion of fruit 
production.   

Red willow (Cornus sericea), 
high-bush cranberry and 
common raspberry (Rubus 
ideaus). 

Replanting roots 
and rhizomes: 

 After harvesting the below-ground parts of 
certain plants, gatherers will replant small 
rootlets and tubers to allow them to 
regenerate in coming years.   

Muskrat root (Acorus 
americanus, Acorus calamus) 
and goldthread (Coptis trifolia). 

Rotation of 
gathering sites 

Gatherers will not return to the same site for a 
specific interval of time that is species 
dependent (weeks, months, up to several 
years), to allow plants to regenerate. 

 

Most species 

Scattering/sowing 
of seed 

Gatherers report scattering the seeds of 
species prior to gathering, to encourage new 
plant growth.  

Sweetgrass (Hierochloe 
odorata), angelica (Angelica 
purpurea) and mullein 
(Verbascum thapsus 

Transplanting 
species 

Gatherers will actively transplant species they 
utilize, placing them in locations that are more 
convenient to their homes.   

High-bush cranberry 
(Viburnum opulus), muskrat 
root (Acorus sp.) and 
blueberries (Vaccinium sp.) 

 

4.4 Norms Related to Management 

4.4.1 Avoiding the Language of ‘management’ 
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Among the plant gatherers and tribal resource managers we interviewed, people did not relate or 

describe their actions and beliefs in terms of management. Management was not recognized as 

something community members actively engage in. Even the tribal natural resource managers we 

interviewed did not want to use the word ‘management’ in plant guidelines that we were co-

developing, because they felt that management was not something that tribal members do. For 

instance, in one interview a plant gatherer and spiritual leader in her community described her 

interactions with plants compared to resource managers as: 

It’s a different relationship…you need open-minded people on the other side. (Interview 

10020811) 

Her response clearly suggests that this gatherer perceived her connection with plants and 

forests as dissimilar to management.  It also stressed the need for cultural sensitivity among 

professional forest managers, in regards to understanding her different beliefs and actions.  

In addition to avoiding the language of management, gatherers also expressed different ideas 

about measuring amounts of plant materials harvested. Measuring the volume of harvests is a 

typical and well-established metric that natural resource managers rely on to inventory and 

monitor plants; understand intensity of plant harvests; and to set management goals (McLain and 

Jones, 2005).  However, when we asked plant gatherers about how much they take, a typical 

sentiment was ‘I take what I need’. One interviewee noted that setting limits was unrealistic: 

The way that [setting limits] operates is not real life…people will come get what they 

need when they need it, and putting hard numbers on that is not useful.... things would 

need to be more free flowing than that.... (Interview 09011210) 
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However, another interviewee noted that established plant gatherers have their own systems to 

ensure sustainability, based on extensive ethnobotanical knowledge and cultural norms that 

promote limits: 

A true medicine gatherer will not go in and destroy medicines because we know what to 

pick, what not to pick, how much to pick, and when to pick it….We pretty much self-

regulate ourselves without even realizing, we don’t grab what we don’t need. If you don’t 

need it, don’t take it. (Interview 01090911) 

4.4.2 Permitting  

Gatherers we interviewed generally do not oppose the idea of implementing permit systems for 

plant gathering on private or federally-owned lands, should the need arise.  What is novel is that 

they stressed the importance of including community input into deciding who should be allowed 

to gather certain plants.  This is tied into cultural norms related to spirituality and worthiness of 

an individual to be able to gather plants.- many gatherers believe that community members under 

the influence of drugs and alcohol should not be allowed to gather plants. Others stressed that 

only those with the proper skills and knowledge should be given permits: 

 

A lot of us [community members] know who the medicine people are and aren’t.  What 

they should do is let the elders, like ourselves, medicine people, go in and have a couple 

of people come in there and do certain medicine picking. Don’t have a bunch of people 

come in there because they’d ruin it for everybody….if you have a bunch of people who 

don’t know what’s going on they’ll demolish what we really need for ourselves. That’s 

what I think we should do. (Interview 22010911) 
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5. Implications for Including Biocultural Diversity in Forest Management 

Practices 

Maliseet and Mi’kmaq plant gatherers maintain a distinct set of relations with plants and fungi 

that are important to them for food, medicine, spiritual purposes and livelihoods. Based on our 

findings, we make a series of recommendations for agencies, land managers and others interested 

in incorporating biocultural diversity into their management practices. 

5.1 Explicitly consider herbaceous and shrubby species, even if they are ‘common’ 

Our results demonstrate that a majority of the plants that Maliseet and Mi’kmaq 

community members gather are herbaceous or shrubby species. Recent interviews with industrial 

forest managers in northern Maine and western New Brunswick revealed that their primary focus 

was wood production for pulp and timber (Ginger et al., 2012).  None of the managers 

interviewed explicitly incorporate herbaceous species, shrub species, or culturally-important 

species beyond maple syrup and balsam fir boughs (for wreath making) in their management 

efforts. An exception is brown ash, which is used by Maliseet and Mi’kmaq craftspeople to make 

baskets. Forest managers are interested in regulating brown ash harvesting, because it involves 

cutting down entire trees.  

This suggests that to incorporate Maliseet and Mi’kmaq cultural preferences, understory 

plants need to be given more consideration. This has started to occur more generally, as 

ecological integrity becomes increasingly important concern for many forest managers, many 

studies have explored the effects of different types of timber management treatments on 

herbaceous understories in an effort to maintain biologically diverse, functional ecosystems (e.g. 
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Elliott et al., 2014; Smith et al., 2008).  However, while herbaceous species have been the focus 

of studies, they are still not typically the primary focus of management efforts.  

Another interesting aspect of Maliseet and Mi’kmaq plant gathering is that community 

members place value on, and take care of common plants.  When setting priorities for 

management or plant conservation efforts, plants without a pressing legal status (such as 

endangered or threatened) would likely be identified as taxa of least concern.  In fact, some of 

the species that gatherers find important such as coltsfoot could be the target of invasive plant 

removal tactics. The fact that many of these culturally important species are common may be 

beneficial for sustained use.  As one interviewee expressed it: “You can’t pick the rare ones 

[plants], cause they’d be extinct.  You have to pick the common ones” (Interview 16010811). 

However, this does not mean that they do not merit attention.  For example, even common plants 

may be threatened if their habitats shift.  This may be the case in our study area for plant species 

that thrive in old fields.  As agricultural fields transition back to forested stands, important 

habitats for gathering may be lost. 

 

5.2 The Spaces of Gathering are Diverse, and Spread across the Landscape  

In Maine and New Brunswick, plant gathering and tending activities are taking place 

across the forested landscape, in interstitial habitats such as roadsides and old fields that might be 

considered marginal spaces for professional forest management
21

.  Wetlands, which are often 

restricted areas for forest management activities due to their ecological significance, are sources 

of some of the most widely-gathered plants. Individual gatherers are taking it upon themselves to 

access and care for parts of their environment that are often overlooked. This suggests the 

                                                             
21 An exception to this might be herbicide treatments to reduce introduced or undesirable species along roads.  
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importance of identifying locations on the landscape that hold cultural value may differ, and 

include some unexpected locations.  

Furthermore, forest management activities on private land are typically carried out by 

landowners or managers who are charged with the care of a specific land base. We found that 

Maliseet and Mi’kmaq plant gatherers are accessing land and implementing small-scale 

techniques to take care of plants and fungi that are important to them, regardless of land 

ownership.  These actions highlight an important parallel to examples of environmental 

stewardship examples from urban contexts where people are also taking care of interstitial spaces 

that they do not own, such as highway medians (Svendsen and Campbell, 2008). The fact that 

plant gatherers are affecting land they do not own, albeit in seemingly small ways, highlights a 

dynamic that might otherwise be overlooked regarding the actors that shape forested landscapes, 

and nuances our understanding of private property. 

 

5.3 Understand the nature of gathering practices 

Individual gatherers make it their responsibility to collect plants in a manner they 

perceive as sustainable.  This includes a variety of techniques outlined in Table 2.  We found that 

the plant parts most commonly gathered are leaves and fruits, which, when done correctly are 

non-destructive harvesting practices. Even when below-ground parts of plants, such as rhizomes 

are harvested, the plants are often clonal, and removal of several ramets may not be harmful to 

the integrity of the entire population.  

These tending activities might be considered inconsequential compared to the larger 

scales at which most forest management activities are carried out.  However, it is a reflection of 

the relations that gatherers have created with very specific locations, plant populations, and in 
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some cases, individual plants. Despite their small-scale, these actions give gatherers agency to 

promote plants that are important to them. Furthermore, the fact that gatherers are intimately 

interacting with specific plant populations suggests the possibility of scale-complementarity with 

forest management practices that typically occur at the stand level.  

 

5.4 Seek Community Input before Creating Regulations  

Our interviewees indicated that they would be willing to participate in resource planning 

activities, and would not be opposed to permitting processes for certain plants or fungi. In order 

for these types of actions to be successful however, we recommend that time be invested into 

understanding the specific cultural context of gathering activities. Specific recommendations that 

emerged for incorporating biocultural considerations into management in our study context 

include: 

1) Understanding that while gathering may be conducted by a loosely-affiliated group of 

individuals, that sharing of plants and fungi across communities is widespread.  Should 

harvest limits be set on certain plants, it will be critical to recognize that one gatherer may 

support many people, and that limits should be set accordingly. 

2) Any permit processes should not only allow Maliseet and Mi’kmaq people to gather plants 

that are important to them, but to decide amongst themselves who within their communities 

should be allowed to gather. This is particularly relevant for medicinal plants. 

5.4 Adopt language that indigenous forest users relate to: potential for Environmental 

Stewardship 

For Maliseet and Mi’kmaq gatherers, maintaining good relations with plants is an 

expression of connectedness and cultural beliefs.  Individuals expressed their actions as fulfilling 

a responsibility to their human communities, to the plants they interact with, and to the Creator.  
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These ideas situate plant gatherers firmly within a complex system of relations, not outside or in 

control of nature. The beliefs and values expressed by Maliseet and Mi’kmaq community 

members are generally consistent with descriptions of interactions with plants and animals in 

other indigenous peoples of North America, including among Ojibway (LaRiviere and Crawford, 

2013) and Lakota communities (Sherman et al., 2010). 

From a Western perspective, one might interpret the plant tending strategies we describe 

coupled with a strong impetus towards conservation for future generations as a readily-

recognizable form of natural resource management. And indeed, if we adhered to a dictionary 

definition, these practices are most certainly a type of management
22

. However, a dictionary 

definition differs from perceptions about the institution of professional forest management, 

which has its origins in modernist scientific principles that emphasize control over nature and is 

often considered to be technical-expert driven (Kennedy, Thomas, & Glueck, 2001), 

The fact that our interviewees did not self-identify their actions as ‘management’ is 

significant, and suggests that they view themselves as engaging with their surroundings in a 

different way.  If government agencies, private industry and other land managers want to 

promote biocultural diversity by creating meaningful interactions with indigenous communities 

in Maine and New Brunswick, they will need to develop a lexicon that allows people to relate to 

each other. We suggest that the language of environmental stewardship may be useful way to 

communicate similarities, identify common goals and points of complementarity, as well as 

points of divergence.  

                                                             
22 The Oxford English Dictionary offers two definitions of management that apply to our work.  The first is 
“Organization, supervision, or direction; the application of skill or care in the manipulation, use, treatment, or 
control (of a thing or person), or in the conduct of something.”.  The second is “Originally: the working or 
cultivation of land. Later also: the maintenance and control of a forest, environment, nature reserve, etc. In 
extended use: the conservation and encouragement of natural resources such as game, fish, wildlife, etc. Freq. 
with modifying word.” 
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Environmental stewardship concepts have long been incorporated into professional forest 

management, as conservation for future generations has been an implicit objective (Kennedy, 

Thomas, & Glueck, 2001). Initially designed to produce the maximum sustained economic yield 

from a forest, professional forest management practices often focused on the generation of 

singular outputs, such as timber supply, without considering other components and functions of 

forested ecosystems (Franklin and Kohm, 1997). However, over time, the goals of forest 

management have shifted to acknowledge complex environmental problems such as climate 

change and to embrace new societal values including ecological integrity, and ecosystem 

services, more specifically, cultural ecosystem services (Bengston, 1994;Daniel et al., 2012; 

Sheppard & Meitner, 2005). One visible facet of this shift is the USFS Forest Stewardship 

Program.  This federal program, which is administered by the states, helps private landowners 

create management plans based on multiple objectives for their land that go beyond timber 

production (Esseks & Moulton, 2000). 

 Scholars and natural resource professionals are turning to the language of environmental 

stewardship to characterize and legitimize the diverse ways that people care for their 

surroundings. Currently, the term is employed by conservation organizations, governmental 

entities, scholars and other institutions to convey a sense of shared responsibility and a particular 

conservation ethic. For example, in the report Everyday Choices: Opportunities for 

Environmental Stewardship, the Environmental Protection Agency (EPA) defines environmental 

stewardship as "the responsibility for environmental quality shared by all those whose actions 

affect the environment" (EPA, 2005 pg. 2). In this way, stewardship can be seen as an enabling 

concept that instills agency into individuals and communities to care for their surroundings. In 
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comparison to expert-driven forest management, stewardship encourages people to actively 

participate take actions that enhance or conserve the environment.  

Furthermore, while the term stewardship has Judeo-Christian roots, scholars have noted 

that the characteristics of a stewardship paradigm share many similarities with indigenous 

worldviews and ideas about human's place in nature including: situating humans as one of many 

active participants within ecosystems rather than a dominant force outside them; a reciprocal 

responsibility to care for other beings that in turn sustain you; and concern for future generations 

(Chapin et al, 2009; EPA 2005; Lertzman, 2009; Worrel & Appleby 2000). Our findings 

corroborate this existing literature.  

We suggest that engaging biocultural relations through a paradigm of stewardship may 

offer a broader, more encompassing understanding of relationships that people form with plants, 

thereby making space for biocultural diversity in a way that the language of management does 

not.  A focus on environmental stewardship may be appealing because it has the potential to 

avoid the power dynamics implicit in an expert-driven management exercise by valuing diverse 

contributions.  By recognizing the importance of individual actors, small-scale actions, complex 

connections, and community-held knowledge, stewardship offers legitimacy and agency to 

multiple ways of interacting with plants, forests and ecosystems. 

 

6. Conclusion 

Our study demonstrates that Maliseet and Mi’kmaq plant gatherers have active and varied 

relationships with specific plants and places. Many gatherers value and care for a suite of 

relatively common plants that differ from the focus of professional forest management. These 

relationships are being fostered in a variety of different habitat types across the northern 
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Maine/western New Brunswick landscape, regardless of whether they own the land they are 

gathering on.  

 These patterns of gathering, and the values and norms that accompany them demonstrate 

some of the biocultural diversity present in the forested landscapes of Maine and New 

Brunswick. They also suggest spaces of complementarity with management. We recognize that 

our study is restricted to two indigenous communities: future research efforts could be expanded 

to explore the biocultural contributions of other groups that interact with the Northern Forest, 

and to understand if a stewardship paradigm is appropriate way to characterize and convey their 

actions and values. However, our findings suggest that the lens of stewardship is flexible and can 

highlight relationships and actions that might not be acknowledged by professional forest 

management. This can be a powerful tool to offer a more accurate and complete picture of the 

biocultural factors that shape forested landscapes. 
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7. Appendix: Typical gathered species and plant parts by habitat type 

 
Northern Hardwood-dominant forests: At least 34% (18 species) of plants and fungi gathered are 
found in hardwood dominated forests and their associated clearings.  Species in this habitat type 
include chaga fungus (found on white and yellow birch), wild sarsaparilla, spikenard, and 
raspberries.   
 
Spruce-Fir dominant Forests: 21% (11) species are found in conifer dominated forests.  These 
species are primarily trees, and include balsam fir, red spruce, and pine species, which are 
abundant.  
 
Open Wetlands: This category includes riverbanks, lakeshores, streams, freshwater marshes and 
wet meadows.  Home to at least 25% (13) species, including muskrat root, sweetgrass, Labrador  
tea, blue vervain and fiddleheads. Open wetlands are where 45% (5) of species used for their 
rhizomes/roots are gathered.   
 
Forested Wetlands: While forested wetlands, such as cedar swamps, contain the lowest number of 
species (7), they include some of the most important and widely used plants, such as brown ash, 
cedar, goldthread, and bloodroot.  Combined with open wetlands, 19 species have a relation with 
wet places, which is noteworthy, as these locations are often overlooked on the landscape.   
 
Forest-Field Edges :  At least 82% of fruits and nuts (9 species) mentioned by gatherers are gathered 
around forest/field edges.  : Highbush cranberries, chokecherries, strawberries, and hazelnuts are 
examples. Edge habitat is extremely important to conserve/maintain, because it allows species that 
also grow further in the forest to have enough light and other resources to produce fruit.  
 
Roadsides/Dry Areas: Similar to edges, roadsides and dry areas are rich sources of plants used for 
their fruit (8 species ) and leaves (7 species).  Additional plants found in these areas include staghorn 
sumac, mullein, evening primrose, pearly everlasting and blueberries.   
 
Old Fields: At least 24% (12) species of culturally important plants are currently gathered in old 
fields.  Fruits, leaves, flowers and stems are plant parts most often used.  Among these are widely 
used species, such as red willow.  Old fields are currently common in northern Maine, as farmers 
have left certain fields fallow for 5 or more years, so species found in these habitats are currently 
abundant.  However, as patterns of ecological succession continue, fields will develop into forests 
(as has been the broader pattern across New England for the last 150 years).   
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Conclusions 

In this dissertation I have strived to make conceptual, empirical, and applied contributions to our 

understanding of contemporary medicinal plant use in indigenous communities of northeastern 

North America.  My work has furthered the notion of health sovereignty by providing a 

grounded case study of the factors which enable choosing medicinal plants within a specific 

sociocultural and ecological context.  Furthermore, I have used one key medicinal plant to 

provide examples of what applied work that is focused on culturally-important, herbaceous 

species can look like. My work is also the first to explore the compatibility between biocultural 

diversity and paradigms of professional forest management and environmental stewardship.   

Taken as a whole, this work reinforces the crucial nature of diverse forms knowledge for 

all facets of health sovereignty. Gatherers have cultivated knowledge related to harvesting and 

using plants for many generations.  However, as I have demonstrated in Chapters Three and 

Four, other types of knowledge about plant species generated through a combination of 

community input and western scientific methods can be complementary: knowing where the 

safest places to gather are, knowing where the most suitable places to establish new populations 

of plants are located.  In terms of compatibility with management activities, it is of paramount 

importance for natural resource managers to know and understand the nature of plant gathering, 

in order to make respectful, informed, collaborative decisions. 

Furthermore, medicinal plant use provides a direct, tangible and reciprocal linkage 

between human health and environmental health. It forces us to take an even broader notion of 

what health is, from beyond the mental, physical, and emotional health of a single individual, to 

the health of their relationships with community members and surrounding environments. It 
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reinforces the idea that social and biological processes are parts of the same, complex whole, and 

provides a strong impetus for environmental conservation. 

Future research 

In addition to specific recommendations for future research made in each chapter, I offer some 

overarching research directions that have emerged from my work below: 

1. Understanding health sovereignty in multiple contexts.  

My examination about health sovereignty as it relates to medicinal plant use was bounded to 

specific indigenous communities. Future work in this area can be enriched in several ways. First, 

empirical data from multiple North American contexts, both indigenous and non-indigenous, 

would be useful to paint a fuller picture of the factors that contribute to health sovereignty. This 

would offer points of comparison to my work and the work of Kassam et al. (2010), which will 

ultimately contribute to theory formation.  

2. Scaling up to explore institutional contributions to health sovereignty 

My work focused primarily on community perspectives. While my research was structured on an 

understanding of historical factors that led to diminished access to plants, as well as current 

social and environmental conditions, it did not include a thorough examination of legal and 

institutional aspects of health sovereignty.  For instance, how can the practice of offering 

medicinal plants alongside other biomedicinal options become institutionalized in Native 

American and First Nations tribal health clinics? How do different treaty rights and legal 

obligations to tribes, such as the American Indian Religious Freedom Act impact accessibility of 

traditional medicines? More work should be done to understand these legal, and institutional 

aspects that also constrict or promote ability to choose culturally-relevant health care.   
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3. Applying biocultural principles to a management exercise.  

While I have laid out an argument for using a stewardship paradigm to understand how different 

cultural groups interact with forested landscapes, actually employing these ideas with 

management organizations that have deeply ingrained institutional characters will be a challenge. 

A next step in this research will be to apply some of these stewardship principles to a real 

management process. I will have that opportunity, through a project with Acadia National Park. 

In advance of federal legislation that will allow Native Americans to gather in national parks, 

this project will bring Wabanaki plant gatherers and park natural resource managers together to 

create a process that enables gathering in innovative ways that are both culturally respectful, and 

conservation-oriented. 

4. Have shifts in forest composition modified the specific suite of plants and fungi people 

currently use?  

As we can see in Appendices D and E, the number of plants used by Maliseets and Mi’kmaqs 

has likely not only decreased in number, but also in terms of the complexity of forest habitats 

and age classes where plants are gathered.  Many plants that are currently used are found in 

habitats that are fairly accessible, such as roadsides and forest edges. While many plant 

medicines may have been abandoned because their use has become obsolete, another explanation 

could be that the knowledge that supported their uses may have been lost if the availability of/ 

access to those species declined.   A compelling line of inquiry could involve a thorough 

comparison of the specific habitats and age classes of species that are no longer used with 

species that are still commonly used today.  That could be paired with an analysis that assessed 

shifts in forest composition and age class in Maine over the last 50-100 years.  The tools of 

historical ecology may also be useful for a multi-century temporal assessment: a thorough review 
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of regional narratives, accounts, and land surveys from as early as the 1600’s could paint a fuller 

picture of how plant gathering, use and stewardship has evolved over the centuries. 

 

5. How common are common plants? Implications for health sovereignty. 

Many of the plants that people in Maine and New Brunswick access for medicinal use are 

considered common- by being habitat generalists, having large population sizes, being spread 

over a large geographic range, or some combination of the above.  It seems a bit paradoxical- 

those who are interested in exploring bioactive properties of plant medicines for the 

pharmaceutical industry are always looking for a new, ‘exotic’ species, but there is something to 

be said for the importance of common plants.  Common plants can have important implications 

for health sovereignty because they are often widely available, abundant and adaptable. A further 

step in this line of inquiry would be to conduct a review other studies of plant use, first in North 

America, then expanding to wider regions, to determine what percentage of those plants are also 

considered common, and discern if there are any trends.  

 

6. How can broader issues in the use of herbarium specimens be rectified in order to make 

them more useful for future research?  

Although I found herbarium specimens to be tremendously useful in my own work, I 

acknowledge that their applications are limited, and that methodological assumptions about their 

use still need to be questioned. For instance, a widely-accepted way to address spatial sampling 

bias in herbarium specimens is to include specimens from multiple herbaria.  However, in certain 

areas, many herbaria represent a consolidation of the collections of several universities and are 

the primary source of accessions for that particular state. This suggests that further refinements 
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need to be made regarding the spatial scales at which adding data from other herbaria is useful. I 

am also interested in determining ways to visually represent the varying spatial uncertainty 

inherent in herbarium specimens to provide a transparent way to understand data quality. 
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Stewardship Guidelines for Culturally Important Plants:  Four Examples 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Community Products | 192  
 

Michelle Baumflek, Karim-Aly Kassam, Marla R. Emery & Clare Ginger in 

partnership with the Houlton Band of Maliseets and the Aroostook Band of 

Micmacs.  
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Introduction 

Why guidelines? 

The creation of these guidelines is a response to recent work done in Maine (by Emery, Ginger, Putnam 

and Baumflek).  In a two-year study funded by the Northeastern States Research Cooperative, Ginger et 

al (2011), found that access to culturally important plant species was shifting due to four interrelated 

factors:  landowner regulations, social relations, environmental conditions and spatial proximity.  They 

noted that Native American plant gatherers were negatively affected by these factors more than other 

cultural groups in northern Maine.  In suggesting ways forward, Ginger et al (2011) proposed that 

sample management guidelines created by Native communities would be one way to increase 

communication between tribes and landowners, with the potential to positively affect access to 

culturally important plants.   

What do these guidelines do?  How are they different? 

These guidelines are the product of a partnership between Maliseet and Mi'kmaq communities in Maine 

(Houlton Band of Maliseet Indians, Aroostook Band of Micmacs) and researchers from Cornell 

University, the US Forest Service, University of Vermont and University of Maine, Presque Isle.   They 

seek to highlight Native perspectives on plant use and stewardship as a way of offering an alternative 

perspective to commonly-employed methods of natural resource management.  They are made for 

Maliseet and Mi'kmaq communities with two purposes in mind: 

1. To serve as a tool of communication between tribes, other landowners, agencies, and natural 

resource managers. 

2. To act as an internal resource for community members. 

Therefore, these guidelines are based on an alternative conception of the term management.  When 

referring to natural resources, management usually refers to the regulation of human actions to 

produce a desired outcome.  These outcomes are typically related to economic (ie maximized timber 

production), ecological (ie maintenance of species diversity, or a population of a rare plant) goals,  and 

social (ie recreational opportunities, fishing access) but less frequently do they take cultural goals into 

account.   
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In creating management guidelines for culturally important plant species, a different, unique set of goals 

and perspectives must be employed.  It is not just the conservation of a species that is important, but 

the maintenance of respectful relationships between people and plants that is the focus.   

 

To cultivate these relationships, these guidelines: 

 Are made with community members for community members. 

 Incorporate socio-cultural as well as ecological aspects into recommendations. 

 Combine traditional ecological knowledge with other ways of knowing, including natural history, 

botanical field work. 

 Highlight sustainable gathering techniques currently being implemented by Maliseet and 

Mi'kmaq plant gatherers. 

 Focus on plants that can be considered common, and therefore do not always receive attention, 

despite their cultural importance. 

 Are grounded in the concept of All My Relations, a term used by Maliseet and Mi'kmaq people 

to acknowledge the interconnected nature of all life on the planet.  All My Relations inherently 

encompasses principles of respect and reciprocity, which are integral to the sustainable use of 

plants.   
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Goldthread  

Maliseet Name: wisawkeskil 

Mi'kmaq Name: mali'japa'qawey 

Scientific Name: Coptis trifolia 

Family: Ranunculaceae 

Common Names: Goldthread, goldenthread, 

yellowroot 

Significance 

 Goldthread is a popular medicinal plant used by Mi'kmaq and Maliseet community 

members 

 It is mainly used to treat ailments of the mouth and throat, including mouth sores, 

toothaches and sore throats 

 The rhizome of goldthread has traditionally been used as a yellow dye for quill work and 

basketry 

Sociocultural and Ecological Issues of Concern with Recommendations 

1. Maintaining appropriate habitat 

a. Conserve old coniferous forest types. 

b. Purchase land that contains appropriate goldthread habitat. 

c. Create a long-term forest management plan that contains appropriate areas for 

goldthread. 

d. In areas that are important for goldthread harvest, limit activities that could alter 

local hydrology. 

e. In designated areas, use minimally-invasive tree harvesting methods. 
 

2. Distance traveled to harvest 

a. Share knowledge of gathering locations between communities. 

b. Establish relationships with nearby landowners who may have a healthy 

population of goldthread on their land. 
 

 

3. Long term sustainability of popular collection sites 
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a. Maintain several collection sites, to allow appropriate rotation time for plant 

regeneration 

b. Set up monitoring plots to assess how long appropriate goldthread regeneration 

takes 

 

4. Sharing knowledge about goldthread 

a. Hold intra community workshops that teach about proper harvest and use. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Gatherer Management Techniques for Goldthread 

 Replanting rhizomes: While it is the yellow rhizome that gatherers are harvesting, 

they replant any additional plant material.    

 

 Choosing appropriate-sized collection sites:  Gatherers harvest goldthread from 

locations that they feel have a large enough population of plants to support 

harvesting. 

 

 Use of appropriate tools: Some gatherers use trowels or shovels to dig up small 

patches of goldthread.  This action allows them to take up a clump of plants, and 

carefully loosen soil around the rhizomes instead of accidentally ripping them.   

 

 Harvesting only what you need:  Gatherers interviewed do not put a number on the 

amount of goldthread they harvest.  They instead say that goldthread is potent, that 

a little goes a long way, and report taking only what they need. 

 

 Intent in harvesting:  Many gatherers talk about going out to gather plants for a 

specific person or group of people in mind (community elders).  They believe that the 

positive intent they put into the plants make it stronger medicine.   

 

 Choice of harvest time:   While goldthread can be harvested from spring to fall, many 

people harvest in fall time.  This gives goldthread fruits a chance to mature and 

disperse seeds, as well as allows rhizomes to spread throughout the growing season. 

 

 Give thanks: Before harvesting, gatherers offer tobacco or a prayer, giving thanks to 

the medicine they are about to collect. 
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1. Maintaining appropriate habitat: Goldthread is extremely sensitive to changes in its environment.  

Gatherers report collecting goldthread in moist forests and swampy areas associated with moss and old 

trees.  Ecological research has demonstrated that goldthread abundance is highest in older forests (over 

100 years old).   However, In addition, the average rotation for forestry practices in northern Maine and 

New Brunswick is around 40-60 years, far younger than the preferred age class for goldthread. 

Furthermore, activities associated with forestry, agriculture, recreation and development can negatively 

impact goldthread habitat.  Specifically, goldthread rhizomes are shallow, and cannot withstand much 

soil compaction.  Changes in canopy cover and moisture level may also negatively impact goldthread. 

Recommendations to maintain goldthread habitat: 

a. Conserve old coniferous forest types 

Involves:  Landowners including tribes and the state, as well as potentially land trusts 

Affects: Habitat, plant populations 

Timeframe: Ongoing 

 

b. Purchase land that contains appropriate goldthread habitat 

Involves: Tribal government 

Affects:  Habitat 

Timeframe: Potentially short-term, one time 

 

c. Create a long-term forest management plan that includes appropriate areas for goldthread: 

o maintain stands of old coniferous trees 

o poorly drained acid soils 

o canopy cover of at least 60% 

o coarse woody debris 

o long  rotations (greater than 100 year) or no rotation 

Involves: Tribal government and resource managers 

Affects: Habitat 

Timeframe: Short term to design plan, Long term to implement and revisit 

 

d. In areas that are important for goldthread harvest, limit activities that could alter local 

hydrology 

o placement of culverts 

o road construction 

Involves:  Gatherers to identify important harvest locations, tribal government, natural resource 

managers, and planners to make decisions regarding hydrology. 

Affects: Habitat, plant populations 

Timeframe: Ongoing, incorporate into decision making around planning 
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e. In designated areas, use minimally-invasive tree harvesting methods: 

o selective harvests that preserve some tree canopy 

o avoid extremely heavy mechanical harvesting equipment which can disturb or compact 

soil 

Involves:  gatherers to identify important areas, natural resource managers and foresters to 

develop and implement best practices. 

Affects: Habitat, plant populations. 

Timeframe: Ongoing 

 

2. Distance traveled to harvest: While goldthread is relatively common, access to nearby goldthread 

harvesting sites varies from community to community.  For instance, in Maine, gatherers from the 

Aroostook Band of Micmacs have collecting sites on band land, while some gatherers from Tobique First 

Nation will travel two hours to Mount Carleton Provincial Park to harvest from healthy-sized 

populations.    

Recommendations to minimize distance: 

a. Share knowledge of gathering locations between communities 

Involves: gatherers from different communities 

Timeframe: Ongoing, share knowledge both informally in conversation and formally through 

semi-annual workshops 

 

b. Establish relationships with nearby landowners who may have a healthy population of 

goldthread on their land 

Involves: gatherers, local landowners, and potentially tribal officials to make contact or set up 

institutional arrangements with certain landowners 

Timeframe:  Ongoing, as needed 

3. Long term sustainability of popular collection sites: Goldthread is a slow-growing plant that often 

spreads clonally through rhizomes.  Research has shown that in the first two years after harvest, the 

rhizomes of goldthread take longer to grow back than the leaves do.  Therefore, after harvests, it may 

take several years before the amount of leaves visible above ground reflect how many rhizomes are 

present belowground.   More long term research is needed to assess how long it takes for goldthread to 

regenerate post harvest.  This knowledge can help gatherers and managers choose appropriate 

collection sites that have healthy populations.   

Recommendations:  

a. Maintain several collection sites, to allow appropriate rotation time for plant regeneration 

Involves: Gatherers 

Affects: Plant populations 
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Timeframe:  Short term, can begin now, Ongoing 

 

b. Set up monitoring plots to assess how long appropriate goldthread regeneration takes 

Involves:  Gatherers and tribal natural resource managers to establish control and experimental 

plots, and monitor them.  And/or, involves researcher to conduct study. 

Affects: Plant populations 

Timeframe: Short term to establish plots, Long-term, at least 5-10 years of yearly monitoring 

 

4. Sharing knowledge about goldthread 

Some community gatherers have expressed that they would like to know more about how to use and 

harvest goldthread.  In particular, people view it as a potent plant, and are wary about using goldthread 

until they have more experience with it.  Learning how to harvest and use plants is best accomplished 

through firsthand experience. 

Recommendations for sharing knowledge: 

a. facilitate intra-community opportunities for learning, such as medicinal plant workshops.   

o Several of these have happened in the past few years with good success (See photo, 

cleaning goldthread at a medicinal plant workshop hosted by the Houlton Band of 

Maliseets) 

Involves:  Gatherers from different communities to get together and share knowledge, Tribal 

governments to provide physical space for workshops or other activities to occur. 

Timeframe: Short-term, can happen immediately, Ongoing, once a year or as needed. 
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Timeframe for recommendations 

 
RECOMMENDATION 

 
SHORT-TERM 

 
LONG-TERM 

Conserve old coniferous forest types 
 

 Incorporate into 
planning 

Purchase land that contains appropriate 
goldthread habitat 
 

As soon as is feasible  

Create a long-term forest management plan 
that contains appropriate areas for 
goldthread 

Creation of  an initial 
plan 

Implementing and 
revisiting plan 

Limit activities that may disrupt local 
hydrology 

 Ongoing 

Use minimally-invasive tree harvesting 
methods 

 Ongoing 

Share knowledge of gathering locations 
between communities. 

Can start immediately  

Establish relationships with nearby 
landowners  

Can start immediately Ongoing as needed 

Maintain multiple collection sites Can start immediately  

Set up monitoring plots 
To assess regrowth 

set up plots once Monitor plots yearly 

Set up teaching workshops Can start immediately Ongoing, repeat yearly 

 

Species information 

Physical Description: Goldthread is a small perennial herb that grows from 3-6 inches (7 to 15 

cm) tall.  Basal evergreen leaves are distinctively glossy, and are made up of 3 compound 

leaflets, with a toothed or crenate margin.  Individual plants usually produce one flower in May 

to July, consisting of 4 to 7 white, petal-like sepals.   Flowers contain 3-7 pistils and numerous 

stamens.  The fruit is a follicle that splits open on one side. Rhizomes are shallowly-rooted, 

slender and bright yellow in color, giving the plant its common name. 

Method of Reproduction: Goldthread spreads both vegetatively through rhizomes and sexually 

through seed production.  Seed dispersal distances and mechanisms are currently unknown. 
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However, many plants that are frequently found in older forest types of the northeast lack long-

distance dispersal mechanisms. 

Pollinators: Pollinators of goldthread are unknown. 

Level of Rarity: Habitat Specialist: Wide geographic distribution, restricted habitat specificity, 

large populations somewhere in plant range. 

Habitat: Moist, acidic conifer forests and swamps. 

Associated Herbaceous Species: Sphagnum mosses Sphagnum species, Canada mayflower 

Maianthemum canadense, northern wood sorrel Oxalis acetosella, wild sarsaparilla Aralia 

nudicaulis, bunchberry Cornus canadensis, partridgeberry Mitchella repens. 

Associated Overstory Species: Cedar Thuja occidentalis, hemlock Tsuga canadensis, red spruce 

Picea rubens, white pine Pinus strobus, balsam fir Abies balsamea. 

Transplantability:  Goldthread can be transplanted, but some techniques are more successful 

than others.  Because goldthread is a clonal plant, it does better when transplanted in clumps, 

the larger the better.  Planting a single plant (known as a ramet ), can have very poor results 

and extremely low survivorship. In addition, goldthread may take a few years to get established 

after transplanting.   

Plant Part Used: The rhizome. 

Time of Harvest:  Spring through fall, but often in the fall. 

Who Harvests: While it I harvested by both men and women, in our interviews women 

collected goldthread more often. In some communities, certain families or individuals collect 

and then distribute goldthread throughout and across communities. 
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Highbush Cranberry 

Maliseet Name: Ipiminaks 

Mi'kmaq Name: Nipanmaqsi'l  

Scientific Name: Viburnum opulus 

subspecies trilobum  

 

Family: Caprifoliaceae 

Common Names: crampbark, 

cranberry bush 

 

Significance 

 Highbush cranberry is an important food and medicine in Maliseet and Mi'kmaq 

communities 

 The berries of highbush cranberry are high in vitamin C, and are used to treat urinary 

tract infections, bladder infections, and high blood pressure 

 The bark of highbush cranberry is a powerful antispasmodic, and used to treat a variety 

of muscle cramps 

Sociocultural and Ecological Issues of Concern with Recommendations 

1.  Environmental Contamination 

a. Avoid collecting berries from plants located directly on roadsides or active agricultural 

field margins 

b. Locate and nurture existing highbush cranberries on band lands 

c. Establish populations of highbush cranberries on band lands  

 

2. Viburnum Leaf Beetle 

a. Establish community monitoring for viburnum leaf beetle 

b. Treat viburnum plants that display signs of leaf beetle infestation 
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1.  Environmental contamination: Highbush cranberries grow in edge or open habitat.  This 

means they can often be found along roadsides, field margins and forest edges.  While these 

locations around roads and fields may be easy to access, gatherers have expressed concern 

about contamination from ice-melting chemicals and pollution from cars, as well as pesticides 

and herbicides applied onto fields.   

In northern Maine and western New Brunswick, two main agricultural crops are potatoes and 

broccoli. These crops are often treated with a variety of pesticides throughout the growing 

season, as well as herbicides that reduce weeds and kill back potato plant tops before 

harvesting.  Because of the timing of their application, these pesticides and herbicides are not 

intended for human consumption.  However, drift from aerial applications of these chemicals 

may inadvertently land on nearby plants located in field margins, including highbush cranberry.   

Gathering Practices for Highbush Cranberry 

 Harvesting only what you need: Gatherers recognize that many types of animals 

also eat highbush cranberries and generally harvest no more than half of the fruit 

off of any given shrub. 

 

 Choosing branches: Gatherers who collect bark choose side branches, avoiding 

main stems.  They also choose branches that do not have berries on them. 

 

 Choice of harvest time:   Gatherers wait until after a hard frost to collect 

highbush cranberry bark.  At this time, the plant is dormant, lessening the impact 

of branch cutting. 

 

 Intent in harvesting:  Many gatherers talk about going out to gather plants for a 

specific person or group of people in mind (community elders).  They believe that 

the positive intent they put into the plants make it stronger medicine.   

 

 Give thanks: Before collecting, gatherers offer tobacco or a prayer, giving thanks 

to the medicine they are about to collect. 



 

Community Products | 206  
 

 

Recommendations to avoid environmental contamination 

a. Avoid collecting berries from plants located directly on roadsides or active agricultural 

field margins 
 

Involves:  Gatherers 

Affects: Gatherers 

Timeframe: Ongoing, can begin immediately 

 

b. Locate and nurture existing highbush cranberries on band lands 

o Plants are beneficial to people and wildlife 

o GPS locations of existing accessible plants/ create a map of locations available 

for gatherers. 

o If necessary, weed around highbush cranberry bushes to give them more light 

and room to grow. 
 

Involves:  Gatherers and tribal natural resource managers to locate plants, tribal 

resource management summer interns to GPS plant locations and weed. 

Affects: Plants 

Timeframe:  short term, one time to locate plants, once a year for 

weeding/maintenance if necessary. 

 

c. Establish populations of highbush cranberries on band lands  

o Because highbush cranberry is important for wildlife, funding may be available to 

purchase plants for habitat improvement. 

o Plant away from active agricultural fields, but in locations that are easily 

accessible for community members. 

o Plant highbush cranberries in areas where they will receive abundant sunlight, 

and not be shaded, which reduces susceptibility to viburnum leaf beetle 
 

Involves: Tribal natural resource managers 

Affects:  Plant populations, gatherers, wildlife 

Timeframe:  short term to plant, long term to monitor and establish 

 

2. Viburnum leaf beetle: The viburnum leaf beetle is a leaf feeding beetle that specializes in the 

Viburnum family.  The species, Pyrrhalta viburni, skeletonize leaves during the growing season, 

weakening the plant.  Several consecutive years of severe defoliation can kill established 

viburnums.   Viburnum leaf beetles are originally from Eurasia, and first appeared in Maine in 
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1994. The viburnum leaf beetle is found across the Northeast United States and in the Canadian 

Maritimes.   

 

Highbush cranberry is a viburnum, and is considered highly susceptible to attack by the 

viburnum leaf beetle.  Highly susceptible species are "the first to be attacked, and are generally 

destroyed in the first 2-3 years following infestation." (Weston et al, 2004, p.1) Within 

Aroostook County, the viburnum leaf beetle is most abundant in southern townships.  

Cooperative extension agents in Aroostook County have noticed a rise in leaf beetle sightings in 

the past two years. They note that the majority of cases in which viburnums have been severely 

defoliated by the beetle are around Houlton, Maine. 

   

Recommendations for Viburnum Leaf Beetle 

 

a. Establish community monitoring for viburnum leaf beetle 

o Create information sheets with pictures of the beetle, it's larvae, and defoliated 

leaves (an already made information sheet can be downloaded here for modification     

http://www.hort.cornell.edu/vlb/news/wantedlet.pdf   

o Ask gatherers, other community members to be on the lookout for signs of the 

beetle 

o Much more information about Viburnum Leaf Beetle can be obtained through local 

cooperative extensions and Cornell University.   

 Connect to the Viburnum Leaf Beetle Citizen Science page here: 

http://www.hort.cornell.edu/vlb/index.html   

 Allows an opportunity to be connected to up to date information about the 

beetle, its spread and suggested treatments. 
 

Involves: Tribal natural resource managers, gatherers, other interested community 

members 

Affects: Individual plants, plant populations 

Timeframe: short term to create information sheets, ongoing for monitoring 

 

b. Include article about viburnum leaf beetle in community news letter 

Involves: Tribal natural resource managers or cooperative extension agent to write the 

article, tribal natural resources department or other institution to include in newsletter 

Affects:  Community members knowledge 

Timeframe: short term, once 

 

c. Treat viburnum plants that display signs of leaf beetle infestation 
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o Open canopy around existing plants to reduce shade.  Research has shown that 

plants that receive more shade have more feeding damage than those in full sun. 

o Prune branches that have eggs on them, after egg laying season ends in October.  

Pruning can be done from October to April.   

o Remove leaf litter surrounding infested shrubs. 

Involves: Tribal natural resource managers, interns, interested landowners.  

Affects: Individual plants, plant populations. 

Timeframe:  Long term, as needed when infested plants are located. 

 

Timeframe for recommendations 

 
RECOMMENDATION 

 
SHORT-TERM LONG-TERM 

1a. Avoid collecting berries from plants 
located directly on roadsides or active 
agricultural field margins 
 

 Ongoing 

1b. Locate and nurture existing highbush 
cranberries on band lands 
 

Once to locate plants Check on plants yearly 

1c. Establish populations of highbush 
cranberries on band lands  
 

Plant highbush 
cranberries 

Monitor plants yearly 

2a. Establish community monitoring for 
viburnum leaf beetle 

Can begin immediately Monitoring can take 
place every summer 

2a. Create information sheets with 
pictures of the beetle, it's larvae, and 
defoliated leaves 

 

Once. Possible modes 
of distribution:  
listservs, blogs 

Ensure that 
information sheets 
are available for 
distribution Ongoing. 

2b. Include article about viburnum leaf 
beetle in community news letter 

Once  

2c. Treat viburnum plants that display 
signs of leaf beetle infestation 

Can begin immediately.  
Prune infected twigs 
between early October 
and mid-April 

Ongoing 

 

Species information 
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Physical Description: Highbush cranberry is a large shrub with many stems, growing up to 5 
meters wide and tall.   Branching is opposite.  Leaves of highbush cranberry three-lobed, 
resembling a maple.  Large flower clusters form at the tip of branches, and are comprised of an 
outer ring of large white blossoms which are sterile, and an inner ring of small, fertile flowers.   
Flowers are followed by a dense cluster of bright red fruit (drupes), each of which contain one 

flat white seed.   

Method of Reproduction: Highbush cranberry reproduces sexually.  Fruit are eaten by a variety 

of birds and mammals, which in turn disperse seeds.   

Pollinators: bees, beetles 

Level of Rarity: Habitat Generalist: Wide geographic distribution, broad habitat specificity, large 

populations somewhere in plant range 

Habitat: Moist, forest edges, field margins, roadsides. 

Associated Overstory Species: chokecherry Prunus virginiana, wild plum Prunus americana 

Transplantability:  May be transplanted, but takes several years to establish and set fruit.   

Plant Part Used: The fruit and bark. 

Time of Harvest:  Fruit is harvested in late summer, late August through mid September, bark is 

harvested in early spring or fall, after leaves have fallen off the plant. 

Who Harvests: Both men and women. 

 

Literature Cited 

Weston, P. 2004. Susceptibility ratings to Viburnum Leaf Beetle of Common Species of 

Viburnum.  Department of Entomology, Cornell University: Ithaca NY. 

Weston, P., G. Desurmont, and E.R. Hoebeke. 2007. Viburnum Leaf Beetle Biology, Invasion 

History in North America, and Management Options.  American Entomologist 53(2): 96-101. 
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Muskrat Root  

Maliseet Name: Kiwohosuwasq 

 Mi'kmaq Name: Ki'kasuwasw 

Scientific Names: Acorus americanus, Acorus calamus 

Family: Acoraceae 

Common Names: Muskrat root, sweet flag, belle-

angelique, flag root, calamus root 

 

Significance  

 Muskrat root is arguably the most important and widely used medicinal plant for 

Maliseet and Mi'kmaq communities in Maine and New Brunswick.   

 It is used as a medicine to prevent and lessen the effects of colds and flus. 

 Muskrat root is harvested by only a few community members, but widely shared within 

and across communities, particularly with elders who grew up using the plant, but are 

no longer physically able to gather it themselves. 

Sociocultural and Ecological Issues of Concern and Recommendations:  

1. Overharvest of rhizomes in certain gathering locations  

a. Monitor population levels at popular collection sites   

b. Locate new muskrat root collection sites and identify suitable sites where 

muskrat root can be planted  

 

2. Access to populations that are close by  

a. Locate new muskrat root collection sites and identify suitable sites where 

muskrat root can be planted 

b. Transplant individuals from established populations 

 

3. Access to different sites due to river erosion or yearly fluctuation in river levels  

a. Identify new harvesting sites along lakes. 

 

4. Plant contamination through uptake of heavy metals and pesticides  
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a. Test for heavy metal and pesticide content of muskrat root in Maine  

5. Distinguishing between Acorus calamus and Acorus americanus  

a. If gatherers wish to avoid beta-asarone ingestion through use of Acorus calamus, 

there are certain habitats that appear to be safer than others   

b. Obtain samples of Acorus calamus rhizomes, and submit them for testing to 

determine the beta-asarone content of specific populations.  

c. Train members in each community to be able to identify the distinguishing 

morphological features between Acorus americanus and Acorus calamus.  

d. Establish a reference collection of muskrat root in each community. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Gathering Practices for Muskrat Root 

 Replanting rhizomes: While it is the main rhizome that gatherers are harvesting, 

small rootlets are often present.  If gatherers accidentally pull up too much rhizome, 

they replant it, along with any small rootlets to encourage next year's growth.    

 

 Harvesting with hands: gatherers describe harvesting muskrat root with their hands, 

which can be an intense experience as water temperatures in October are cold.  One 

gatherer noted that people who he felt were harvesting inappropriately were not 

using their hands, but employed shovels instead, and were taking up too much of the 

rhizome and plants. 

 

 Harvesting only what you need:  gatherers interviewed do not put a number on the 

amount of muskrat root they harvest.  They instead report taking only what they 

need… 

 

 Site rotation/listening to the land: Gatherers will often wait a season or two before 

returning to the same harvest site.  In addition, some gatherers interviewed feel that 

not being able to access muskrat root collection sites due to high river levels is a 

punishment for mistreating the plants.   

 

 Intent in harvesting:  Many gatherers talk about going out to gather plants for a 

specific person or group of people in mind (community elders).  They believe that the 

positive intent they put into the plants make it stronger medicine.   

 

 Only harvesting at certain times of the year:  Harvesting after one to three frosts 

reduces impact on both plants and their wetland habitats.  After frosts, leaves die 

back and plants are induced into dormancy.   

 

 

 Give thanks: Before harvesting, gatherers offer tobacco or a prayer, giving thanks to 
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Some recommendations may address more than one issue of concern.  Concerns addressed will 

be indicated by referring to the corresponding number above.   

1. Overharvest of rhizomes in certain gathering locations  

Some gatherers have expressed concern that popular muskrat root harvest sites, including 

Mars Hill, are being overpicked.  However, these sites have been continuously used for over 60 

years, and remain productive.   

As a non-invasive way of examining Acorus abundance, we compared the percent cover (using 

meter-squared quadrats) of Acorus at the popular Mars Hill site versus other Acorus sites where 

no harvesting is known to take place.  The percent cover of Acorus at the Mars Hill site ranged 

from less than 1% to 12%, with a mean of 7.5%.  The percent cover of Acorus at non-harvesting 

locations was substantially greater and ranged from less than 1% to 80%, with a mean of 25%, 

however quadrat sites regularly exceeded 50%.  This suggests that harvesting may be affecting 

the health of plant populations, in terms of above-ground biomass.  However, research 

conducted in Manitoba has shown that there is no correlation between above-ground density 

of plant parts and density of underground rhizomes, so the health and abundance of 

underground parts remains unknown.   

Recommendations for overharvesting 

a. Monitor population levels at popular collection sites  

Involves: gatherers who are willing to assist with monitoring, tribal resource 

managers or outside researcher to design and implement study 

Affects: Plant populations 

Timeframe: Ongoing, once a year 

b. Locate new muskrat root collection sites and identify suitable sites where muskrat 

root can be planted  

One solution to issues of access would be to locate both new Acorus americanus collecting 

sites, and suitable sites where Acorus americanus can be planted.  One method of doing this 

is through creating a species distribution model (In progress).  A species distribution model 

can capture the range of locations where a species is likely to be found.  Optimal sites can 

then be identified through input from gatherers about preferred locations, as well as 

overlaying access information including distance to roads and land ownership. 
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Involves: a researcher, or tribal employee familiar (or trained to be familiar with) species 

modelling, landowners: to allow access to newly identified collecting sites if necessary 

Affects: Plant populations 

Timeframe: Short-term, once to develop and test model, Long term to revisit and 

determine if it is necessary to locate more sites 

2. Access to populations that are close by and easy to get to 

An issue for older gatherers or people with limited means of transportation is having access to 

nearby muskrat root harvesting sites.  For example, gatherers in Maine frequently travel at 

least half an hour, but sometimes farther to harvest muskrat root.  In addition to distance from 

home, ease of accessibility, including distance from the road, or need to cross a river are also 

factors. 

Recommendations for ease of access 

a. Locate new muskrat root collection sites and identify suitable sites where muskrat root 

can be planted (See 1b) 

b. Transplant individuals from established populations  

a. to areas with greater accessibility 

b. to tribally owned lands 

c. to areas with lower heavy metal contents 

The fact that Acorus can spread quickly through rhizomatous growth makes it an ideal 

candidate for different types of ex situ management.  The Houlton Band of Maliseets is 

already planting nursery-grown muskrat root on band lands (See Picture).  A meeting about 

muskrat root in Tobique First Nation, New Brunswick, plant gatherers displayed an interest 

and willingness to transplant A. americanus to nearby locations.  

Involves: plant gatherers: to identify locations 

where plants can be obtained, tribal natural 

resource managers: to cultivate plants until it is 

time to plant out, to assist with plantings on band 

land (example: Houlton Band of Maliseets, see 

Figure 1), landowners: if not on public land, to 

obtain permission to remove plants from their land. 

Affects: Plant populations 

Timeframe: Short-term to obtain plants during one 

growing season, Long-term to monitor the health 
Figure 0.1 Houlton Band of 

Maliseet band members and 

natural resource manager 

planting muskrat root in an easily 

accessible spot on band lands. 
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of newly established sites once a year. 

 
3. Access to different sites due to river erosion or yearly fluctuation in river levels 

Muskrat root sites near Tobique First Nation and other tribal lands are located along rivers.  

Gatherers have noted a loss of plants due to erosion caused by human and environmental 

factors.  For example, the Tobique Narrows Dam has altered river levels, and submerged or 

eroded productive muskrat root sites.  Despite the fact that the dam has been in place for over 

50 years, the memory of the site still exists within the community.  In addition, yearly 

fluctuations in river level can be prohibitive to gathering.  For instance, in the summer and fall 

of 2011, river levels remained consistently higher than normal, and medicine gatherers were 

not able to obtain muskrat root for the winter season.  As mentioned above, some people feel 

that high river levels are Mother Earth's way of saying 'enough!', as it gives plant populations a 

chance to rest.  However, inability to harvest meant that some community members went 

without this important medicine last winter. 

Recommendations for access due to river fluctuation. 

a. Identify or establish new collecting areas around lakes or other areas that are not 

subject to dramatically fluctuating water levels.   

Involves: gatherers, resource managers, researchers, landowners or others who are able to 

locate new areas, tribal resource managers to establish new populations on band lands 

Affects: plant populations 

Timeframe: Ongoing 

 

4. Plant contamination through uptake of heavy metals and pesticides 

Some gatherers have expressed concern about contamination of muskrat root due to 

environmental pollutants including agricultural and forestry related chemicals and heavy metals 

that get into water systems.  In addition, certain heavy metals are abundant in Maine and New 

Brunswick due to the output of smelters from Ontario. Muskrat root is of particular concern 

because it is a wetland plant, and because the rhizome is used.  Rhizomes are likely to be the 

place where chemicals uptaken from soil and water accumulate. 

  A toxicology study was just conducted in 2011, and looking at 10 muskrat root sites, 9 in 

New Brunswick on or near tribal lands, and the Mars Hill site in Maine.  Samples were dried, 

and tested for 17 common organochlorine pesticides and 32 heavy metals. Thankfully, none of 
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the muskrat root from any of the sites had any detectable levels of pesticides. Samples from 

certain sites did display heavy metal contents higher than the recommended safe daily intake 

for a variety of metals including aluminum, barium, chromium, lead, strontium and uranium.  

Furthermore,  a 10 milligram sample of muskrat root exceeded recommended health levels  of 

barium in 9 sites, Iron in 10 sites, manganese in 9 sites and thalium in 2 sites.   

Recommendations for plant contamination 

a. Test for heavy metal and pesticide content of muskrat root in Maine  

While testing for heavy metals and pesticides in muskrat root populations has been done in 

parts of New Brunswick, samples should be similarly tested in Maine. 

Involves: tribal environmental managers or outside laboratories to conduct tests on 

chemical content of muskrat root, gatherers to determine which sites should be tested, 

and at what time of the year, and to potentially collect samples while they harvest 

Affects: plant populations, community members 

Timeframe:  Ongoing, Bi-Yearly. Tribal environmental managers should work with 

gatherers to determine appropriate times of year for testing that correspond with 

harvest time 

5. Distinguishing between Acorus americanus and Acorus calamus  

 While Mi'kmaq and Maliseet people recognize one type of muskrat root in their 

landscape, it has recently been brought to gatherer's attention that current botanical taxonomy 

distinguishes between two species.  Acorus americanus  is a circumboreal plant native to North 

America, while Acorus calamus is originally from Asia, and has been transported through 

Europe, and introduced into North America as early as the mid 1800s.  While the two species 

look virtually identical, A. calamus contains the chemical beta-asarone, while A. americanus 

does not (see background information for more on the uncertainty surrounding health effects 

of beta-asarone).  This may be an issue for Mi'kmaq and Maliseet gatherers because we have 

verified that the most popular muskrat root harvesting site for gatherers in northern Maine and 

western New Brunswick (Mars Hill, Maine) contains A. calamus. 

 Both species look very similar, unless someone is trained to distinguish morphological 

and reproductive differences.    In general the best way to differentiate between the two 

species is in mid to late summer, when the spadix, the sexually reproductive part of the plant, 

has obvious differences between species.  Because A. calamus is sterile, the spadix does not 

contain mature fruits.  Instead, it turns brown and shrivels up.  A. americanus is fertile, and 

produces mature fruit, which fill out on the spadix (See Figure 1  for photos of this difference). 
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Figure 1: Comparison of the Mid-August appearance of spadices of A. calamus and A. 
americanus 

  
Acorus calamus , sterile triploid: 
 non-maturing fruits shrivel and dry on spadix 
by mid-late summer 

Acorus americanus, fertile diploid:  
Pollinated flowers produce mature fruits 
which fatten on the spadix by mid-late 
summer 

 

An issue with being able to accurately differentiate plant species is the time of year of harvest.  

As mentioned before, the best time of year to tell the two species apart by observing their 

spadices is mid to late summer.  However, most gatherers only visit harvesting sites in late 

October or early November, when all the above ground parts of the plants are not present.   

Recommendations for distinguishing between Acorus americanus and Acorus calamus 

a. If gatherers wish to avoid beta-asarone ingestion through use of Acorus calamus, 

there are certain habitats that appear to be safer than others. Specifically, harvest 

along rivers and lakeshores, and avoid wet fields.   

 

We are suggesting a complementary way to distinguish species based on habitat.  Field 

observations in Maine and New Brunswick, complemented by our analysis of over 200 

regional herbarium specimens demonstrates a statistically significant difference in 

habitat preferences of the two species (See Figure 2).  A. americanus is more closely 

associated with habitats along rivers and lakes, while A. calamus is found more 

frequently in wet fields, meadows and marshes.  The two appear about equally along 

smaller streams.   

Involves:  gatherers 
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Affects: plant populations 

Timeframe: Ongoing.  

 

Figure 2: Differing habitat preferences of A. americanus and A. calamus 

b. Obtain samples of Acorus calamus rhizomes, and submit them for testing to determine 

the beta-asarone content of specific populations.  

This action could clarify some of the current uncertainty surrounding beta-asarone. If 

more information were available, some of the other suggested recommendations may 

not be necessary. 

Involves: gatherers to obtain samples, tribal resource managers and an 

environmental laboratory to conduct testing. 

Affects: Plant populations 

Timeframe: short-term, once.   
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c. Train members in each community to be able to identify the distinguishing 

morphological features between Acorus americanus and Acorus calamus. 

These community members will be able to teach other people what to look for, as well 

as verify which species collection sites contain. 

Involves: plant gatherers: to teach each other about recognizing two different 

species and where they grow 

Affects: community members 

Timeframe: Ongoing, as long as there is a concern among gatherers. 

 

a. Establish a reference collection of muskrat root in each community.  

The collection should contain pressed specimens showing the differences between the 

spadices, and also specimens preserved with glycerin that preserve shape and color of 

plant features.   

Involves: Tribal resource managers 

Affects: community members 

Timeframe: Short term to establish the collection, Ongoing to have it available 
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Recommendation Timeframes 

 
RECOMMENDATION 

 
SHORT-TERM 

 
LONG-TERM 

1a. Monitor population levels at popular 
collection sites   

 

 Once a year, ongoing 

1b, 2a. Locate new muskrat root collection 
sites and identify suitable sites where 
muskrat root can be planted  

 

One time to 
locate 

Revisit in five years to 
determine if locating 
more sites is necessary 

2b. Transplant individuals from established 
populations 
 

One time to 
transplant 

Once a year to monitor 
population health  

3a. Identify or establish new harvesting sites 
along lakes and other areas not subject to 
fluctuating water levels 
 

Once to locate or 
establish 

 

4a. Test for heavy metal and pesticide 
content of muskrat root in Maine  
 

 Bi-annually 

5a. If gatherers wish to avoid beta-asarone 
ingestion through use of Acorus calamus, 
there are certain habitats that appear to be 
safer than others   

 

Can start 
immediately 

Ongoing, yearly 

5b. Obtain samples of Acorus calamus 
rhizomes, and submit them for testing to 
determine the beta-asarone content of 
specific populations.  
 

One time  

5c. Train members in each community to be 
able to identify the distinguishing 
morphological features between Acorus 
americanus and Acorus calamus.  

Can start 
immediately 

Ongoing 

5d. Establish a reference collection of 
muskrat root in each community 

One time to 
establish 

Ensure availability, 
ongoing 
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Species Information 

Physical Description: The two species of Acorus that occur in Maine and New Brunswick look 

extremely similar. Both have tall (up to 2m), sword shaped leaves, similar to that of an iris. Leaf 

bases may be pink.  Rhizomes are cylindrical, and and may have a pinkish tinge on the outside, 

while the insides are white.  Rhizomes form a dense mat just under the soil surface, and may 

also emerge from the soil, in which case they begin to turn green, and may generate new 

plants. Main rhizomes also support numerous small rootlets.   Leaves release a strong citrusy-

smell when crushed.   

Method of Reproduction: Acorus americanus is a fertile diploid.  It reproduces both through 

production of seeds, and vegetative reproduction through the spread of rhizomes.  Acorus 

calamus is sterile, and only reproduces through vegetative means. Both species can form clonal 

colonies. 

Level of Rarity: Habitat Specialist: Wide geographic distribution, restricted habitat specificity, 

large populations somewhere in plant range. 

Habitat: Muskrat root is a wetland obligate. It's exact location depends on species, (see Table 

1), and includes backwater of rivers, lake shores, streams, marshes, wet meadows. 

Soil Characteristics: Ph 4.5-7, low organic matter content, high moisture content. 

Associated Species for A. americanus: arrowhead Sagitaria latifolia, tussock sedge Carex stricta 

, bluejoint grass Calamagrostis canadensis, swamp St. Johnswort Triadendum fraseri, swamp 

loosestrife Decodon verticilatus, swamp smartweed Polygonum coccineum and bur-reed 

Sparganium eucarpum. 

Associated Species for A. calamus: more variable, but includes woolgrass Scirpus cyperinus, 

blue joint grass Calamagrostis canadensis, and sensitive fern Onoclea sensibilis. 

Plant Part Used: the rhizome 

Time of Harvest: late October/early November.  Gatherers collect muskrat root after a hard 

frost, although some prefer to wait for three frosts.  Some report harvesting only after the 

Harvest Moon, but note that the timing of the moon cycles change from year to year, so this is 

not the most reliable indicator of when muskrat root is ready to be harvested.   
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Table 1: Comparison of characteristics of A. americanus and A. calamus 

Property  Acorus americanus  Acorus calamus  

Leaf veination  2 or more midveins of 
approximately equal size 

1 prominent midvein  

Leaf margin Entire 
 

Sometimes undulate 

Sympodial leaf  Shorter than or equal to 
vegetative leaves 

Equal to or longer than 
vegetative leaves 

Vegetative leaf  Relatively narrower, .3-1.2 cm 
wide 

Relatively wider, .5-2.0 
cm wide 

Spadix  3.3-7.4cm long 4.9-8.9 cm long  

Ploidy  Diploid, 2n=24 Triploid, 3n=36  

Reproduction  Sexual and asexual Asexual (sterile) 

Flowers  3.0-4.0 mm long 2.0-3.0 mm long 

Fruits  Obpyrimidal berries Non-maturing  

ß-asarone  absent present 

Uromyces sparganii infections  Susceptible Unknown, unobserved 
as of 2000 

Pollen staining (1% aniline 
blue)  

>35.5% 0-3% 
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Uncertainty about beta asarone in Acorus calamus 

Beta-asarone is of concern to certain plant gatherers, herbalists and medicinal plant users 

because it is a pro-carcinogen that can promote liver and skin cancer.  However, there is a lot of 

uncertainty about the actual health impacts caused by beta-asarone. This uncertainty is 

amplified due to variations in plants and their use.    

 

The beta asarone content of A. calamus varies between plant populations.  Research has shown 

that different populations of A. calamus contain different levels of beta-asarone.  In particular, 

tetraploid varieties from India and other parts of Asia have particularly high amounts of beta-

asarone, up to 95% in some plants.  Sterile triploids tested in Europe were found to have lower 

levels of beta-asarone, but little research has been done to assess beta -asarone content in 

North American populations.  Furthermore, testing of plants for beta-asarone generally occurs 

during the growing season, from late spring to late summer.  Gatherers in Maine and New 

Brunswick harvest their plants in mid fall, which may affect the concentration of beta-asarone 

present in rhizomes.               

 

 In addition, there is a spectrum of muskrat root use. Different people vary in the amount of 

muskrat root they use, as well as how often they use it.  Some people chew a small piece of 

root everyday as a preventative, while others use it only once or twice during cold season.  As 

with any medicine, dosage is key in distinguishing between a healing treatment and a harmful 

effect.  This is the same for beta-asarone in muskrat root.  Because of uncertainty in beta-

asarone content of local plants as well as the amount needed to cause ill-effects, those who use 

muskrat root on more of a regular basis may want to take that into consideration when 

selecting harvesting sites.     

          

 

Literature Cited 
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Sweetgrass 

Maliseet Name: welimahaskil  

 
Mi'kmaq Name: kjimskiku 
 
Scientific Name: Hierochloe odorata 

 

Family: Poaceae 

Common Names: Sweetgrass 

 

Significance 

 Sweetgrass is widely used throughout Maliseet and Mi'kmaq communities 

 It is considered to be a powerful spiritual and medicinal plant, used in ceremonies as a 

smudge for purification 

 Sweetgrass is frequently used to make traditional baskets, either alone or with ash. 

 Sweetgrass is also incorporated into other crafts, including earrings and decorations 

 Sweetgrass is shared throughout communities, and braids are often given as gifts. 

 

Sociocultural and Ecological Issues of Concern with Recommendations 

1. Destruction/contamination of plants due to herbicide treatments  

a. Contact Maine Public Service and inquire about mechanical harvesting of 

sweetgrass collection sites. 

b. Maintain contact with Maine Public Service to be informed about herbicide 

application schedule 

 

2. Loss of sweetgrass habitat  

a. Initiate channels of communication between gatherers, tribal officials and 

landowners where sweetgrass is found.   

b. Maintain open meadows and fields 

 

3. Sweetgrass population decline 

a. Monitor populations 

http://www.ecoseeds.com/sweetgrass.htm 
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Gathering Practices for Sweetgrass 

 Traditional harvesting techniques: Sweetgrass is a plant that benefits from human 

use.  Gatherers collect sweetgrass leaves in two ways:  by plucking the above 

ground leaf blade, leaving the roots undisturbed or by sometimes pulling up the 

entire plant, including some roots, making room for other plants to grow.  Either of 

these techniques can be beneficial to plant populations.  Research has shown that 

sweetgrass displays an herbivory response when it is disturbed.  It actually grows 

back more vigorously when some of its roots are pulled up.   

 

 Choice of harvest time:   Many gatherers collect sweetgrass after the plant has 

flowered and set seed.   

 

 Dispersing seeds: While picking, gatherers will shake sweetgrass seeds around 

collection sites. Although sweetgrass seeds do not have high rates of viability, this 

technique still provides an opportunity for the germination of new seedlings, and 

an increase in genetic diversity of populations.   

 

 Rotating collection sites:  Gatherers harvest sweetgrass from several different 

locations throughout the season, giving different sites an opportunity to regrow. 

 

 Harvesting only what you need:  Gatherers interviewed do not put a number on the 

amount of sweetgrass they harvest.  Instead, they take only what they need, and 

make several return visits throughout the summer.   

 

 Intent in harvesting:  Many gatherers talk about going out to gather plants for a 

specific person or group of people in mind, such as community elders.  They believe 

that the positive intent they put into the plants make it stronger medicine.   

 

 Give thanks: Before harvesting, gatherers offer tobacco or a prayer, giving thanks to 

the medicine they are about to collect. 
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1. Destruction/contamination of plants due to herbicide treatments  

Several popular sweetgrass collection sites are located under active powerlines.  These areas 

are ideal sweetgrass habitat because they are kept open and field-like to maintain access to 

powerlines when necessary.  However, vegetation in these areas routinely treated with 

herbicides to eliminate small trees and other vegetation that may interfere with powerlines.  

These treatments may also inadvertently kill or contaminate sweetgrass populations.   

Maine Public Service, and other utilities are responsible for vegetation management under their 

powerlines.  Any given area is scheduled for treatment approximately every five years.   

The Aroostook Band of Micmacs has entered into an agreement with Maine Public Service in 

which they assume responsibility for mechanical removal of problem vegetation under 

powerlines on Micmac band lands.  However, some sweetgrass sites are not on band lands, and 

are in areas that are due for treatment in the summer of 2012. 

Recommendations to avoid destruction and contamination of sweetgrass due to herbicide 

treatments 

a. Contact Maine Public Service, Eastern Maine Electric Company and Houlton Water 

Company, and inform them about the location of sweetgrass collection sites under 

powerlines in Aroostook County.  Discuss if there are other options for management 

that avoid herbicides. 

 

Involves: Gatherers to identify sweetgrass harvesting locations, tribal officials to contact 

Maine Public Service, vegetation management personnel from Maine Public Service 

Affects: Habitat, plant populations 

Timeframe: short term to contact Maine Public Service 

 

b. Maintain contact with Maine Public Service to be informed about herbicide application 

schedule at sweetgrass harvesting locations. 

o Treatment does not occur every year.  Information about the month and year 

herbicide applications will take place is accessible to the public. 

o Share this information with gatherers, so they know which areas to avoid. 

 

Involves: Gatherers to identify sweetgrass harvesting locations, tribal officials to contact 

Maine Public Service, vegetation management personnel from Maine Public Service. 
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Affects: Habitat, plant populations 

Timeframe: Short term to contact Maine Public Service, long term, once a year to inform 

gatherers of any upcoming herbicide applications (through a bulletin, newsletter, email). 

2. Loss of sweetgrass habitat 

Gatherers note loss of sweetgrass plants and habitat due to several inadvertent causes.  

Processes of erosion have caused the loss of sweetgrass habitat along rivers, while plowing of 

fields can sometimes destroy sweetgrass patches.  Some gatherers feel that some of these 

losses may be prevented suggesting that if farmers knew why sweetgrass was important to 

Native communities, they may leave patches undisturbed.   

In addition, processes of vegetative succession also lead to a reduction in available sweetgrass 

habitat.  Sweetgrass is found in habitats with abundant sunlight, including moist fields and 

meadows.  The growth of raspberries, other shrubby species, and pioneer tree species may out-

compete sweetgrass. 

Recommendations to maintain sweetgrass habitat 

a. Initiate channels of communication between gatherers, tribal officials and landowners 

where sweetgrass is found.   

o Enhanced communication may reduce damage to sweetgrass populations 

Involves: gatherers, tribal natural resource managers or other tribal officials who can 

contact landowners, landowners 

Affects: Habitat, plant populations 

Timeframe: Ongoing, can start immediately 

 

b. Maintain open meadows and fields where sweetgrass is found on band lands and other 

properties if possible 

Involves: Tribal natural resource managers, other land managers (potentially) 

Affects: Habitat 

Timeframe:  Long-term, mechanical management (brush hog) once every several years 

as necessary if meadows begin to become overgrown. 

 

3. Sweetgrass population decline 

Some gatherers have noted that sweetgrass is not abundant as it used to be.  In some cases, 

they attribute the decline to overharvesting or improper harvesting by people outside their 

communities.  This may be the case in popular collecting spots.  Recent research also suggests 
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that another reason for sweetgrass decline may actually be caused by lack of harvesting. 

Harvesting of sweetgrass can increase light availability to plants, turn over soil, and give 

sweetgrass a competitive advantage against other successional species.   

 

Recommendations for sweetgrass population decline 

a. Monitor sweetgrass population sites. 

Involves: Tribal resource managers or outside researcher and gatherers to design and 

implement a monitoring study. 

Affects: Plant populations 

Timeframe: Ongoing, once a year 

Timeframe for recommendations 

 
RECOMMENDATION 

 

 
SHORT-TERM 

 
LONG-TERM 

1a. Contact Maine Public Service and inform 
them about the location of sweetgrass 
collection sites under powerlines in Aroostook 
County.  Discuss if there are other options for 
management that avoid herbicides. 
 

Contact can occur 
immediately 

 

1b. Maintain contact with Maine Public Service 
to be informed about herbicide application 
schedule at sweetgrass harvesting locations 
 

Make initial contact Inform gatherers of 
upcoming herbicide 
applications once a 
year at the beginning 
of the summer 

2a. Initiate channels of communication 
between gatherers, tribal officials and 
landowners where sweetgrass is found.   
 

 Ongoing 

2b. Maintain open meadows and fields where 
sweetgrass is found on band lands and other 
properties if possible 

 

 Mechanical 
maintenance once 
every few years as 
needed 

3a. Monitor sweetgrass population sites. 
 

Establish 
monitoring sites 

Monitor once a year 
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Species information 

Physical Description: Sweetgrass is a perennial grass with bright green glossy leaves that can 

grow up to 36 inches long.  Bases of grass blades often have a purple color, which is useful in 

identifying the species.  Loose clusters of white flowers appear in early spring.  The grass blades 

give off a pleasant smell when crushed, giving the plant its common name.   

Method of Reproduction:  Sweetgrass is a clonal species that mainly spreads vegetatively 

through rhizomes.   This is in part due to the fact that sweetgrass seeds have a very low viability 

rate, of less than 5%. 

Pollinators: Unknown.   

Level of Rarity: Habitat Specialist: Wide geographic distribution, restricted habitat specificity, 

large populations somewhere in plant range. 

Habitat: wet meadows, bogs, riverbanks, lake and ocean shorelines, salt marshes.  Sweetgrass 

is found in a variety of moist soil types with a pH ranging from 5 to 7.6.  Gatherers differentiate 

between freshwater sweetgrass and saltwater sweetgrass, and which they use is a matter of 

personal preference.  Saltwater sweetgrass is collected near the ocean, and some people prefer 

it because the leaf blades are much longer and smell sweeter than freshwater sweetgrass.  

Others say that freshwater sweetgrass, which grows inland, dries and burns better, making it a 

more desirable smudge.   

Associated Herbaceous Species: reed canary grass, quackgrass, red clover, switchgrass, Canada 

goldenrod, milkweed, sensitive fern, Spartina species. 

Associated Overstory Species: none. 

Mycorhyrrizal Associations : Unknown. 

Transplantability:  Highly transplantable, sweetgrass can establish well in suitable sites.  

However, some gatherers prefer to collect sweetgrass from 'natural' areas, which should be 

taken into consideration when selecting sites for transplating.   

Plant Part Used: The leaf blade. 

Time of Harvest:  Late July through early September. 

Who Harvests: Men and women of all ages. 
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Lesson Plan: Rethinking Wild: Native American Plant Stewardship 

Strategies  

Disciplines: Science and Technology, Wabanaki Studies, Geography (Regional and Local History) 

Grade Level: 9-12 

Maine Learning Results Addressed:  

Science and Technology A4: Scale In the range of grade 9-Diploma, students are expected to apply 

understanding of scale to explain phenomena in physical, biological, and technological systems.  

Science and Technology D2:  Students describe and analyze the biological, physical, energy, and human 

influences that shape and alter Earth Systems. 

LD 291 Concentrated Area of Study  

 Cultural Systems (2) 

Maine Native American Territories (2)  

Major Concepts: Geography and Human Interaction with Environments 

Essential Understanding: The extent of Wabanaki territories has changed over time. 
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Maine Learning Results Assessed:  

Science and Technology A4.a. Describe how large changes of scale may change how physical and 

biological systems work and provide examples. 

Science and Technology D2.d. Describe and analyze the effects of human influences on Earth 

Systems. 

LD 291.2.b. Human Interaction with Environments: Students will understand and analyze the 

relationships among people and their physical environment. 

LD 291 Maine Native American Territories 2.      

Essential Questions 3: How did contact and colonization impact Wabanaki territories?  

 

Goal: To introduce students to Native American plant management techniques 

 

Learning Objectives 

Students will be able to: 

 Describe the variety of ways that Native Americans have modified 'wild' plants and their 

ecosystems. 

 Compare and contrast Native American plant management approaches with those of European 

settlers.   

 Explain how management of 'wild' plants takes place at a variety of scales, and be able to give 

examples of these activities. 

 Explain how European settler ideas of 'wild' impacted Wabanaki homelands. 

 

Materials Needed 

 Native American plant management hand out sheet (provided at the bottom) 

 Large sheets of paper 

 Markers/colored pencils/crayons 

Before Class 

 The day before class, assign the Sweetgrass in Maine example sheet for students to read. This 

will begin to introduce them to Native Plant management and stewardship. 

 

Activities 

 Freelisting: Ask students to say what they think of when they hear the word wild (Write 

responses on board) 

o This definition from the Oxford English Dictionary can be included along with student 

responses: 

Of a plant (or flower): 'Growing in a state of nature; not cultivated.'  

o if most responses do not include humans, probe the relationship between humans and 

wild, humans and nature- Are humans part of nature or separate from it? 

o then ask students to list where human activity is obvious on the landscape (maybe have 

different photographs of cities, farms, etc) as prompts 
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o use the above list as a segue into talking about where human impacts on the landscape 

are not immediately obvious  

 Introduce the Concept of Scale 

o Students should understand that there are many definitions of the term scale.  For this 

lesson plan, scale is defined as: the size of the unit at which some problem is analyzed, 

such as at the county or state level. For our purposes, we will think about plants at 

different levels, from individual plants, to populations of plants, up to ecosystems and 

landscapes in which plants are found. 

 Introduce Native American Plant Management/Stewardship Techniques: 

o start the discussion off by talking asking students what they found interesting in the 

Sweetgrass example they read about the night before 

 This can tie back into the earlier  discussion of what it means to be wild 

 Ask if students found information in the article(s) surprising. In what ways? 

o use the handout sheet included- scales include individual, population, community and 

landscape (definitions provided on back of handout sheet) 

 have students draw a landscape on the board (in which different parts can have 

management activities assigned to them) 

 Prompt to begin thinking about individual scale management: 

 How many of you garden? 

 What do you do to encourage a plant to grow in your garden? 

o weed around it, water it, give it fertilizer 

 This is just what Native Americans did to encourage plants they wanted 

more of. 

o Cooperative Learning Activity: Break students into groups of four.  Each student will be 

given a specific scale (individual/population/community/landscape), and contribute 

different management activities to the map on the board.  Alternatively, have each 

group create their own map on large sheets of paper, and report back to the class. 

 

Additional Discussion/Reflection 

 

Why did Native American, including some Wabanaki people manage plants from the woods, fields, 

wetlands? 

 to maintain access to plant resources that they need- for food, medicine, utilitarian and spiritual 

purposes 

 

How do we manage plants/forests/fields now? 

 Give examples of forestry practices, farming etc. 

 

Revisit the idea of wild.   

 Ask students if they have different opinions about the term wild at the end of class then they did 

at the beginning. 
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Assessment 

 To demonstrate an understanding of scale as well as an understanding of some of the plant 

stewardship techniques employed by Native Americans,  give students a plant-based scenario, 

and ask them to identify the scales at which stewardship activities occur, and to propose their 

own management recommendations 

 Here is a prompt: 

o Red willow is a shrub that is found in old agricultural fields.  Native Americans in Maine 

harvest red willow stems, and some use the bark from the stems as a medicine.  To 

harvest plants sustainably, gatherers do not take whole shrubs.  Instead, they choose to 

cut off only some of the plant stems on many different plants.   Cutting off the stems is a 

form of pruning, which stimulates vigorous regrowth the following year.  In addition, 

some red willow habitat is being lost as old agricultural fields turn back into forests.  

Young trees shade out the red willow, and they are unable to survive.  

o  At what scale are Native American gatherers interacting with plants? (answer- 

individual level- because the pruning action stimulates regrowth of new stems on the 

plants, and population level, because taking a little bit of material from many plants 

ensures that whole populations are not impacted negatively by gathering. ) 

o  What type of management activities would you recommend to maintain red willow 

habitat?   

o What activities would you recommend to maximize the regeneration of red-willow 

stems?   

 

 For homework, assign students the 2-page article about Black Oaks in Yosemite National Park 

(Alternatively, assign excerpts from the paper "Native Americans as active and passive 

promoters of mast and fruit trees in the eastern USA".  Some might prefer this article because it 

gives examples that are geographically closer to Maine). Ask them to identify the specific 

management techniques, and scales at which they occur.   

Background 

This lesson plan will have students re-examine their ideas of what 'wild' means.  Using examples of 

Native American Plant management, students will explore how human activities have, and continue to, 

alter and modify their surroundings.  The term 'wild' can suggest the absence of human influence.  While 

humans are often perceived to be "unnatural", this lesson will introduce humans as active participants 

in their ecology.  Students will be introduced to different techniques that Native Americans applied to 

plants.  Utilizing the concept of scale, the lesson will explore how management includes a variety of 

nested scales from weeding around an individual plant to using fire as a landscape-level tool to promote 

favorable conditions for certain plant species.  

 

In colonial times, the idea of 'wild' lands was used by European settlers as a justification for 

appropriating Wabanaki homelands. Settlers arriving from Europe from the 1600s on believed that 

agriculture was the best and most productive use of land.  Agriculture is an intensive type of land use- it 
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is immediately obvious, and requires a lot of inputs of human labor, water, fertilizer, and other 

resources in a relatively small space.   In what is now Maine, many Native American inhabitants had not 

been practicing intensive agriculture.  They interacted with the land in many other ways, some of which 

were subtle and not obvious to settlers who were used to agricultural landscapes.   Their land use was 

extensive- Wabanaki peoples had large homelands which they travelled through seasonally. They 

utilized land for subsistence activities, including productive berry patches, hunting grounds, and fishing 

sites. 

 

European settlers did not consider these activities efficient or productive land uses.  Furthermore, they 

believed that using the land for these purposes was enough to constitute ownership of the land.  The 

principle of vacuum domicilium, or empty lands, was based on this idea (Cronon, 1983, Bruneeyl, 2007).  

The result was that land that was utilized for other subsistence activities, including berry patches, 

hunting grounds, and fishing sites, was not considered by the settlers to have been claimed as private 

property by Native Americans.  Instead, the landscape appeared ‘wild’ to the settlers, and was 

considered blank space in the landscape and on the map that was available for the taking, either to 

convert into agriculture, or to extract valuable resources.  Settlers may not have recognized the many 

ways that 'wild' Native American lands had been heavily managed, manipulated and altered for 

thousands of years.   

 

Researchers have found that many plants once presumed to be wild in fact rely on specific human 

actions.  For example, Shipeck (1989) and  Anderson (2006) demonstrated that Native communities in 

California have enhanced plant diversity in their landscapes through sophisticated stewardship of many 

so-called wild species.   Others have extensively documented similar activities in British Columbia, 

Canada (eg Turner and Peacock, 2005).  These activities range from encouraging the growth of individual 

plants to modification of entire landscapes (see handout).   

 

Examples of these activities include (a) selective weeding to reduce intraspecies composition;  

(b) tilling the soil for prepared beds of edible tubers, and (c) setting controlled fires to enhance habitat 

for desirable species.  Taken together, these activities increase the productivity of desired species, 

increase within- habitat diversity, and increase the heterogeneity of entire landscapes (Turner and 

Peacock, 2005). They are, in effect, creating landscapes where the abundance of culturally important 

plant species (and also animal species) is increased.   

 

Native American Plant Management in Maine 

Unfortunately, unlike the western United States and Canada, scholarship and historical accounts of 

Native American plant stewardship in the northeastern United States is sparse. The evidence we do 

have suggests that native people of Maine have been interacting with plants for thousands of years. 

Archaeological data from settlements in the Canadian province of Nova Scotia suggest that Mi'kmaq 

people were tending 'wild' plants including groundnut (Apios americana) and  American plum (Prunus 

americanus) at least 500 years before European settlers arrived (Leonard, 1996). Historical accounts, 

such as the writings of Champlain and French Jesuit missionaries from the 1600s mention the fact that 
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native people of what is now Maine were skilled in the use of medicinal plants for healing, but do not 

extensively document all of the species in use.    

 

 Research from the 1900s on focuses on identifying culturally important plants and their uses, but does 

not include data about how intensively some of these species may have been managed. This may in part 

be due to a longer legacy of interaction with European settlers, precipitating a much earlier loss of 

control over land.  It may also have to do with the differing ecological contexts between eastern and 

western North America.  For example, burning was a commonly-practiced plant stewardship tool in 

many places in the west.  This type of landscape level activity mimicked the fact that large fires were a 

regular part of disturbance cycles in the west.  In the northeastern United States, disturbance patterns 

are smaller, having to more to do with wind and insect infestations than large fires.  It may also follow 

suit that indigenous management practices were also carried out on smaller scales, and their legacy may 

not be as immediately apparent on the landscape.   

 

Despite the lack of historical data about northeastern plant stewardship techniques, recent research 

(Baumflek et al. 2010) highlights that a variety of practices are still implemented.  Over 120 species of 

plants and fungus are currently gathered in northern Maine.  Gatherers employ a variety of harvest and 

management techniques that intervene at different parts of a plant's life cycle to ensure the continued 

abundance of these species.  Here are some examples:  

 

 scattering/sowing of seeds: gatherers report scattering the seeds of species including: lupine 

(Lupinus sp.) , sweetgrass (Hierochloe odorata), angelica (Angelica purpurea) and mullein 

(Verbascum thapsus).  

 

 replanting roots and rhizomes: after harvesting the below-ground parts of certain plants, 

gatherers will replant small rootlets and tubers to allow them to regenerate in coming years.  

This practice is implemented for Muskrat root (Acorus americanus, Acorus calamus) and 

goldthread (Coptis trifolia). 

 

 pruning/coppicing: the methods of harvest for certain species encourages vigorous vegetative 

regrowth, and in some case the promotion of fruit production.  Example species include red 

willow (Cornus sericea), high-bush cranberry and common raspberry (Rubus ideaus).  

 

  transplanting species: gatherers will actively transplant species they utilize, placing them in 

locations that are more convenient to their homes.  Species include high-bush cranberry 

(Viburnum opulus), muskrat root (Acorus sp.) and fiddleheads (Matteuccia struthiopteris). 

 

Additional Resources 

Maliseet/Passamaquoddy language videos that talk about and demonstrate plant harvests: 
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Sweetgrass: http://pmportal.org/node/371537 

Pretty Soon It Will be Time for Sweetgrass http://pmportal.org/videos/pretty-soon-itll-be-time-

sweetgrass 

Native Americans as active and passive promoters of mast and fruit trees in the eastern USA, by Marc 

Abrams and Gregory Nowacki.  Holocene volume 18(issue 7):1123-1137 

Tending the Wild: Native American Knowledge and the Management of California's Natural Resources, 

by M.Kat Anderson 

Changes In the Land: Indians Colonists and the Ecology of New England , by William Cronon 

Culturally and Economically Important Nontimber Forest Products of Northern Maine by M. Baumflek, 

M. Emery, and C. Ginger. 
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(Instructor Version) Maine Plant Management Example: Sweetgrass 

Sweetgrass is widely used in Maine by all four Wabanaki tribes.  

Sweetgrass is considered a sacred plant and has several different 

uses:  it is used as a smudge (similar to incense) to purify people and 

places during ceremonies.  It is also used decoratively in baskets, 

earrings and other craft items (see photo below).  Sweetgrass can be 

found growing in meadows by the ocean as well as in fields inland.  

Some people differentiate between saltwater sweetgrass, which 

grows right near the ocean and freshwater sweetgrass, which can be 

found inland, in fields.  Some plant gatherers prefer saltwater 

sweetgrass because it grows taller than freshwater sweetgrass. 

Others prefer freshwater sweetgrass, which they say burns better (as 

a smudge) than saltwater sweetgrass.   

 

Sweetgrass is a good example of the plant management we have 

discussed above.  It is actually a plant whose populations do better 

when used by humans!  Sweetgrass is harvested in the summer, from 

late July through early September, before the blades of grass start to turn brown (See one of the two 

video links in ‘Additional Resources’ for footage of Passamaquoddy people harvesting sweetgrass).  

Some gatherers say that they wait 

until the grass has produced seeds, 

which they scatter over the fields as 

they harvest.  (Prompt- when telling 

the class about sweetgrass, at this 

point the instructor can ask at what 

scale is this type of plant 

management an example of) effects 

.  In addition, there are two ways 

that gatherers collect sweetgrass.  

Some pull the plants up blade by 

blade, leaving the roots undisturbed.  

Others pull up whole plants, often in 

clumps, roots and all.  It turns out 

that both of these forms of 

harvesting actually stimulate the 

sweetgrass to grow more vigorously.  In effect, it is the harvesting activities of people that result in 

bigger populations of sweetgrass.  This is another example of management that is implemented at the 

population level. 

 

  

People picking Sweetgrass, Pictou Nova Scotia, 1930.  From Smithsonian 

Archives 

 

http://www.mainememory.net/artifact/23456/enlarge
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Maine Plant Management Example: Sweetgrass 

Sweetgrass is widely used in Maine by all four Wabanaki tribes.  

Sweetgrass is considered a sacred plant and has several different 

uses:  it is used as a smudge (similar to incense) to purify people 

and places during ceremonies.  It is also used decoratively in 

baskets, earrings and other craft items (see photos on the right).  

Sweetgrass can be found growing in meadows by the ocean as well 

as in fields inland.  Some people differentiate between saltwater 

sweetgrass, which grows right near the ocean and freshwater 

sweetgrass, which can be found inland, in fields.  Some plant 

gatherers prefer saltwater sweetgrass because it grows taller than freshwater sweetgrass. Others prefer 

freshwater sweetgrass, which they say burns better (as a smudge) than saltwater sweetgrass.   

 

Sweetgrass is actually a plant whose populations do better when used by humans!  Sweetgrass is 

harvested in the summer, from late July through early September, before the blades of grass start to 

turn brown. Some gatherers say that they wait until the grass has produced seeds, which they scatter 

over the fields as they harvest.  In addition, there are two ways that gatherers collect sweetgrass.  Some 

pull the plants up blade by blade, leaving the roots undisturbed.  Others pull up whole plants, often in 

clumps, roots and all.  It turns out 

that both of these forms of 

harvesting actually stimulate the 

sweetgrass to grow more vigorously.  

In effect, it is the harvesting 

activities of people that result in 

bigger populations of sweetgrass.   

 

 

 

 

 

People picking Sweetgrass, Pictou Nova Scotia, 1930.  From Smithsonian 

Archives 

 

http://www.mainememory.net/artifact/23456/enlarge
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SCALE REPRESENTATIVE 

ACTIVITIES 

ECOLOGICAL EFFECTS 

INDIVIDUAL PLANTS 

 
HTTP://WWW.NRS.FS.FED.US/SUSTAINING_FORESTS/ 
CONSERVE_ENHANCE/SPECIAL_PRODUCTS/MAINE_NTFP/ 
PLANTS/SWEETGRASS/ 

Selective harvesting 

 

Weeding around individual plants 

 

Pruning and coppicing 

 

 

 

Fertilizing 

Reduced intraspecies competition 

 

Reduced interspecies competition 

 

Stimulates vegetative production, 

leads to increased flowering and 

fruiting   

 

Increases vigor, supplementing soil 

nutrients 

 

POPULATION 

 
HTTP://WWW.PRAIRIEMOON.COM/SEEDS/GRASSES-SEDGES-
RUSHES/HIEROCHLOE-ODORATA-SWEET-GRASS/ 

Scattering/Sowing seeds  

 

 

Tilling 

 

 

 

Transplanting 

Replenishes population, potentially 

increases genetic diversity 

 

Creates local soil disturbance, 

aerates soil,  recycles soil nutrients, 

increases moisture-retention capacity 

 

Promotes dispersion of propagules to 

new habitats 
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Individual plant management 
 Activities that promote, encourage or increase the health of an individual plant. 

 Population management 
 Activities designed to enhance the reliability and productivity of any culturally significant species at the population level. 

Community management 
 Strategies that create and maintain diversity in selected habitats or locales, often successional, where populations of culturally 

significant plant resources occur. 

Landscape management 
The totality of peoples' management effects, including systems of decision making and social sanctions that control the management and 

harvesting of plant resources in various habitats throughout a large geographic area, such as a traditional territory. 
Definitions adapted from Turner and Peacock, 2005

COMMUNITY 

 
HTTP://WWW.MAINE.GOV/DOC/NRIMC/MNAP/FEATURES/ 
COMMUNITIES/BRACKISHMARSH.HTM 

LAN

DSC

APE 

 

Burning 

 

 

 

 

 

 

 

 

Controlled flooding 

Reduces competition, promotes 

vigorous plant growth, accelerates 

mineral nutrient recycling, promotes 

selection of annual  habitat, maintains 

successional stages, creates canopy 

openings 

 

 

 

Increases amount of wetland habitat, 

alter plant diversity and abundance 

http://www.maine.gov/doc/nrimc/mnap

/focusarea/crystal_bog_focus_area.pdf 
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Lesson Plan: Sharing what we Gather: Sharing, Medicinal Plants and 

Health Sovereignty in Wabanaki Communities 

Disciplines: Wabanaki Studies, Social Studies 

Grade Levels:  9- 12 

Maine Learning Results Addressed: 

History, E2. Individual, Cultural, International, and Global Connections in History: Students 

understand historical aspects of the uniqueness and commonality of individuals and groups, 

including Maine Native Americans. 

LD 291 Concentrated Area of Study:  

Cultural Systems 2: Major Concept: Wabanaki Culture: Ways of life and cultural practices 

Cultural Systems 3: Sovereignty  

History 3: Major Concept: Sustainability 

Maine Learning Results Assessed: 

History E2.a. Explain how individuals, families, and communities share both common and 

unique aspects of culture, values, and beliefs. 

LD291 History 3 

Essential Question 1: What strategies did/do the Wabanaki used/use and adapt to their culture 

while being impacted by the changing population around them? 

LD291  Cultural Systems 3: Sovereignty 

focus on cultural sovereignty  

 

Lesson Summary: Sharing is a core value of Wabanaki communities.  This 40 minute lesson plan 

will introduce the value of sharing medicinal plants as an example.  The 80 minute unit will also 

introduce students to the concept of health sovereignty and issues that affect it, including 

traditional ecological knowledge (TEK), bioprospecting, and intellectual property rights. 
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Goal: To introduce students to the concept of health sovereignty and the value of sharing in 

Wabanaki communities. 

 

Learning Objectives:  

40 minute lesson. Students will be able to: 

 Describe the importance of sharing in Wabanaki communities (strengthening interpersonal 

relations and enabling the continuity of cultural practices) 

Provide examples of sharing in their own lives 

Demonstrate that sharing includes not just material objects (like plants), but also ideas and 

knowledge 

Explain how sharing of plants and knowledge contributes to health in Wabanaki communities. 

Additional objectives for 80 minute lesson: 

Describe the concept of health sovereignty 

Identify and synthesize issues that may compromise health sovereignty  

Analyze the relationships between sharing and traditional ecological knowledge  

 

Materials Needed  

"What community members say about sharing" handout sheet (and a projector) 

Video about sharing (accessible online) 

Health sovereignty hand out sheets (4) 

Large sheets of paper and markers for breakout group 

 

Before Class 

(for 80 minute version) Break the class up into four groups, and assign each group a different 

handout sheet about a topic related to Native American medicinal plant use and health 

sovereignty.  The four handouts in order are: 1) Health Sovereignty, 2) Medicinal Plant 
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Knowledge, 3) Bioprospecting, and 4) Intellectual Property Rights. Explain to the students that 

they will be doing a group exercise in class the next day based on these readings- stress how 

important it is that they come prepared to participate and report back to the whole class. 

 

Activities (40 minute lesson) 

Watch the Conservation Bridge video on the importance of sharing medicinal plants in Maliseet 

communities. (15 minutes) 

Afterwards, ask students to share their thoughts or ask questions about the video (5 minutes) 

As a class, go through some of the case study questions which accompany the video (10 

minutes) 

 

Assessment 

What is the community sharing? 

Prompt students to suggest general reasons why people share (without asking for money in 

return) 

Project the 'What community members say about sharing' Handout sheet  on the board so the 

whole class is able to read it 

Ask them to suggest reasons why Wabanaki community members share, based on the quotes. 

What are people sharing? 

it is not just actual plants, people are sharing knowledge, stories and experiences.  Why is this 

important? 

 for continuity of practice 

 to share cultural history 

 to strengthen ties between community members 

 all of these reasons contribute to cultural or health sovereignty 

Ask for reasons why people wouldn't share. 

Are there specific people that people might not feel comfortable sharing with? 
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  people from outside, who might exploit their knowledge 

Need to have relationships based on trust 

 

Additional Activity/Assessment for 80 minute block or second lesson.    

Jigsaw Learning Activity: in this activity, students will be broken up into groups.  The night 

before class, members of each group will be given a different handout sheet about a topic 

related to Native American medicinal plant use and health sovereignty.  The four handouts in 

order are: 1) Health Sovereignty, 2) Medicinal Plant Knowledge, 3) Bioprospecting, and 4) 

Intellectual Property Rights.  The bioprospecting and intellectual property rights handout sheets 

are general, and the information within can be related to Maine tribes.   When students come 

to class, they will meet in their groups and have a brainstorming session in which they will 

decide on the most important points of their reading to share back with the class.  The class 

then comes together, and has a report-out (in the order listed above), where each group shares 

the main point of their readings.  As a class, the students will then synthesize the main points, 

guided by prompting questions.  If time allows, a second round of inquiry will assess how well 

students learned from each other.  

 

Suggested time breakdown for activity: 

Brainstorming session for groups- what are the most important points of the reading to share? 

(10 minutes) 

Regroup, report main points to class (5 minutes/group=20 minutes) 

 

Assessment 

Assess learning by asking synthesis questions to the whole class (10 minutes)  

Suggested Questions for Synthesis: 

Think back to the video we recently saw featuring Maliseet/Mi'kmaq  communities and sharing. 

How does sharing relate to health sovereignty? 

Why would some people not want to share their knowledge about plants with 'outsiders'? 



 

Community Products | 245  
 

How do you think health sovereignty would be affected if people within a community lost all 

their knowledge about medicinal plants? How could they get knowledge back? 

What do community members have to do to ensure that future generations learn about 

medicinal plants? 

Do you think knowledge can or should be owned? 

Exercise Evaluation 

Prompt students to evaluate the effectiveness of the jigsaw technique.  How well did students 

share and learn from each other? 

Background Information 

 Sharing is a core value in Wabanaki communities.  This lesson plan will explore how 

sharing of medicinal plants enhances community ties, increases access to culturally-appropriate 

medicines, and promotes the continuation of cultural practices.  In Mi'kmaq and Maliseet 

communities, not everyone that uses medicinal plants knows how, or is physically able to 

gather plants from a variety of different habitats.  Knowledge about plants is distributed across 

and between communities.  Some people only know how to use or harvest one or two plants, 

while other community members know about different plants.  Their knowledge is 

complementary.  In addition, community members assume different roles . Certain people are 

considered to be medicine gatherers.  They know where plants are, when and how to harvest 

them.  Other members of the community are medicine makers.  They ask plant gatherers to 

bring them the plants they need to make medicines.  These medicines are then shared within 

and across communities with medicine users.  Taken together, the sharing of knowledge and 

plants contributes to cultural sovereignty.   

 Interviews with community members document webs of sharing within and across 

Mi'kmaq, Maliseet and other Native communities. Interviewees describe: 

Situations in which youth learn to harvest medicinal plants, which they then share with elders, 

creating intergenerational ties. 

Distributing harvested plants and prepared medicines to a variety of community members, who 

then share them with other people.  This is especially true for sweetgrass. 

People stressing the general importance of sharing in their lives (beyond plants) and for cultural 

activities. 

Workshops and other get-togethers in which people share knowledge about plants.  
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What community members say about sharing 

"Sharing is a way of life" 

Sharing for survival 

"When I was growing up, her [referring to his wife] father was a hard working 

lumberjack and hunter, and when he used to hunt a moose or deer, he always used to 

send some meat to our family because my father died when I was 12 years old, and my 

mother had 13 kids.  I'm the 12th child, so, we had a hard time.  She couldn't buy 

food or none of that stuff, so we depended on others to help out, so sharing was quite 

common back then…  We like to share whatever we can, you know.  We ain't got much 

to share now, but…" 

 

Sharing more than plants 

"It costs a lot of money to make medicine.  If you want to make St. Johnswort, you 

have to buy maybe five bottles of olive oil, which over sixty-something dollars, so, I 

don't usually ask people for money, but I say 'I'll teach you how to make it.  You can 

get your oil and all that stuff, and that way you don't have to pay anybody, you can 

do it yourself, and you'll know how to do it.'  So sharing information instead of sharing 

what I already made, unless they don't want to do this.  I'll give them a little bottle 

of St. Johnswort or something.  They'll bring me a little tobacco, you know, I'll make 

offerings with that.  That's the way I share." 

 

Sharing with extended 'family' 

But we collected this plant last year, we wanted a little bit for us, but you always 

collect extra, right so you can give it away.  In fact, I just gave a piece away 

yesterday.  
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Here is a story from one community member that highlights multiple benefits of sharing.  Can you pick 

out what they are? 

"We ran this alternative-setting school that was culturally-based…One of the lessons, 

part of science was to go pick this medicine.  So we took six boys out one morning.  It 

was in the early part of November, cold as heck.  Raining, the boys were complaining.  

I said 'boys, this medicine is going to help this cold weather.  If you get sick, you'll have 

medicine.'  And plus I said we're picking this for the elders. So when we got out there, 

and the biggest complainer on the way out there, once he got picking and stuff, man 

we couldn't stop him.  He was addicted.  He was following those roots and cutting 

them and washing them, and then finally when we got him back to our little school 

that we had there we cleaned them and dried them out on the table, and within you 

know, a few days they shrunk and got hard so we cut them up and put them in bags, 

and we counted all the elders that we needed to deliver them to.  

 So, we took one day and we just went around the community and we stopped at the 

house of this one man.   I remember one of the young men, he went in there, and he 

was in there for twenty minutes.  I said 'go in and say this is medicine we picked for 

you, and we're going to drop it off to you'. So we patiently waited for him, he finally 

came out and said 'Man, he was crying.  He said nobody ever gave him medicine before.  

He was so moved, and he wanted to pay me.  I said no!  This isn't about paying, this 

is about giving gifts to the elders.  So anyway, he just told me to sit down and he 

told me some stories' 

But you wouldn’t believe, the elders were so moved that we picked that medicine for 

them, and the boys [from the school] worked up at bingo too, as a part time job, and 

they would come up to me and say 'You wouldn't believe all these elders that come to 

bingo and say 'Hi! Thank you so much for that medicine!'  They never talked to me 

before.'  I told them, we connected to them."  
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Medicinal Plant Knowledge Handout Sheet 

 

What is Traditional Ecological Knowledge? 

Traditional Ecological Knowledge (TEK) is: 

Adaptive ecological knowledge developed through an intimate reciprocal 

relationship between a group of people and a particular place over time. 

TEK includes detailed local knowledge about local topography, climate and 

resources, biotic and abiotic characteristics, animal and plant life cycles and other 

environmental features. 

What are some characteristics of TEK? 

It is cumulative:  TEK represents knowledge about plants, animals and ecological 

processes that have been developed by people over generations.  

It is dynamic: TEK is not fixed in time; it is constantly adapting and evolving.  As 

environments change, people's relationships and understanding of them also shift. 

It is hands-on: TEK is developed by participating in and observations of hands on 

activities, such as hunting, fishing and plant gathering. 

It is place-specific: Unlike general scientific principles, TEK is based on 

relationships people form with a certain place and its plant and animal inhabitants.   

It is passed on from generation to generation:  TEK is rarely written down.  

Instead, it is taught to younger generations through taking them out for firsthand 

experiences.  TEK is also shared through stories, songs and dance. In Native 

American communities, elders are often critical holders of TEK. 

What are some examples of TEK? 

Iñupiat hunters in northern Alaska understand the different phases of sea ice 

throughout the year, including when the ice is safe to travel on.  They also observe 

changes in the ice from year to year, including thinner ice and earlier spring 

melting. 
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Maliseet and Mi'kmaq plant gatherers in Maine and New Brunswick know which 

times of year certain plants are available.  Specifically, through years of gathering, 

they know when to expect plants to be flowering, and berries to be ripe.  

How is TEK lost? 

In many Native American communities, some TEK has been lost through social 

pressures to assimilate with American and Canadian culture.  One of the biggest 

causes of loss of TEK in both Maine and New Brunswick was Native American 

children's experience in residential schools.  From the early to mid 20th century, 

many Mi'kmaq and Maliseet children were taken from their homes and placed into 

residential schools.  At school, children were not allowed to speak their native 

language, and were often severely punished for doing anything that was too 

"Indian".  Native languages are a valuable source of TEK. Place names in Mi'kmaq or 

Maliseet language often describe the natural features of an area. For example, the 

Maliseet word 'Meduxnekeag' refers to a river that is 'rocky at its mouth'. As a 

result, several generations of children lost the ability to speak their native tongue, 

which is a valuable source of TEK.  In addition, because children went away to 

school, they were not home to participate in traditional activities where TEK is 

learned, such as hunting, gathering plants, and learning cultural customs.  As a 

result, when these children got older, some could not pass on important TEK to 

their own children.    

 

Traditional Ecological Knowledge of Medicinal Plants 

Availability of local medicinal plants does not by itself ensure that people will be 

able to use them: knowledge is also necessary.  In order for Maliseet and Mi'kmaq 

people to use plants, members of communities must have complex knowledge that 

incorporates botany, ecology, traditional healing and plant preparation techniques. 

This knowledge reflects thousands of years of interactions between people and 

their ecosystems.    
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Botany 

 Community members have to be able to correctly identify the plant they are 

interested in.  Some beneficial plants may have look-alikes that are poisonous, so 

community members have to know the physical characteristics that distinguish the 

species they are interested in from others.  Mi'kmaq and Maliseet people have 

used over 100 different species of plants, shrubs, trees and fungi in traditional 

medicine.    

 

Ecology 

People must know where plants grow, which involves being able to discern between 

different habitat types.  Some plants prefer wet areas along rivers and in marshes.  

Others are found in old fields, while others like moist, rich woods. 

 

Sustainable Harvesting Practices 

In order to ensure that a supply of plants is available for next year, plant 

gatherers must know how to collect plants sustainably.  This involves a variety of 

techniques that are specific to the plant being used.  Before picking plant parts, 

community members must know what time of year is best to collect.  The optimal 

time of year is when medicines are considered to be strongest in plant part of 

interest.  This timing may also be when it causes the least amount of damage to a 

plant population.  For example, some plants are not collected until after they 

flower and set seed, allowing the plant to propagate future generations.   

 

Traditional Healing 
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After finding a plant, community members need to know which part of the plant is 

useful.  This differs from plant to plant, and for some plants, multiple parts 

including roots, flowers, leaves, fruit are all used.   

 

After collecting a plant, community members must have knowledge about use, 

preparation and storage.  For example, they must understand which ailments a 

plant treats. Then a healer, or another community member needs to have 

knowledge about how to effectively prepare a treatment with the plant, which may 

include a tea, salve, and blending it with other plants.  If plants are not used right 

away, then understanding how to store them for future use is extremely important.  

This is especially so in areas like northern Maine, where winters are long, and, aside 

from tree parts, fresh plant material is not available.   
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Bioprospecting Handout Sheet23 
 

 

 

 

 

 

 For years, scientists have tried to recreate the complexity and intricacy of 

natural chemical products in the laboratory setting. And, over the past decade, 

they have largely been successful. Yet, the most complex, elusive, and valuable 

chemicals remain hidden in nature, shadowed by our limited understanding of how 

nature produces them. It is precisely the value of these natural chemical 

compounds that compels scientists to leave their labs and investigate the 

mysteries of nature; mysteries that can be found amongst the world’s biological 

resources. Whether the genetic usefulness of these resources is synthetically 

replicated or simply extracted from the resource itself, nature still remains as our 

greatest teacher and one of the greatest tools for the development of 

pharmaceuticals and other scientific discoveries.  

 This concept of using biological materials for an industrial or synthetic use is 

the root of bioprospecting. According to Eric J. Mathur, bioprospecting is “the 

exploration of biodiversity for commercially valuable genetic and biochemical 

resources.”  In theory, bioprospecting provides a powerful method to research 

valuable drugs, crops, and compounds while learning from and gaining an 

appreciation for the world around us. Between January 1981 and June 2006 an 

estimated 47% of cancer drugs and 34% of small molecules were developed from 

natural products directly or derived from them.  

 Despite its many positive aspects, current bioprospecting practices often 

degrade into biopiracy, or the “unauthorized extraction of biological resources 

and/or the patenting on processes based on traditional knowledge from indigenous 

communities.”  Biopiracy manifests as companies searching for natural resources 

                                                             
23 This information is taken from a website created by Princeton students Amy Olivera, 
Russell Dinkins and Matt Landry.  The website can be found here: 
Http://www.princeton.edu/~aolivero/bioprospecting/home_sweet_home_page.html 
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fail to recognize the claims of indigenous people, to provide compensation for 

extracted natural resources, or to preserve the bioprospecting site. One such 

example of this biopiracy is the case of cyclosporin, which is a drug that is used to 

treat infections in organ-transplant patients and garners an annual profit of $1 

billion. The soil samples from which the drug was produced came from Norway, yet 

Norway has never received any form of compensation for it.  

 

HELPFUL TERMINOLOGY 

Bioprospecting- “the exploration of biodiversity for commercially valuable genetic 

and biochemical resources.”  

 

Biopiracy- “the unauthorized extraction of biological resources and/or the 

patenting on processes based on traditional knowledge from indigenous 

communities.”  

 

Traditional Knowledge- the knowledge of indigenous people about the culture, 

nature, climate, and beliefs of a given region. 

 

Benefits sharing- agreements between researchers, their institutions or 

companies, and a source country that return benefits to the source country when 

the results of cooperative research lead to the development of something that is 

commercially valuable.  

 

Concessions Contract- another name for a benefits sharing agreement 
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Source country- The country from which natural resources are extracted; also 

known as a host country. 

Why is bioprospecting so controversial? 

In theory, bioprospecting should produce mutual benefits for both the research 

entity interested in bio-resources and the host country that contains them. 

Namely, the research of companies can benefit from the natural resources of a 

host country while the host country benefits from increased economic activity due 

to the presence of research infrastructure. In reality however, the clarity of such 

benefits is often muddled by the lack of regulation in the field of bioprospecting, 

international disparities in patent laws, and the presence of companies that fail to 

respect the biodiversity and culture of a host country. Thus, bioprospecting 

oftentimes incurs an imbalance in the benefits between the research entity and 

host country and induces injustices towards developing nations. Nevertheless, 

proponents of bioprospecting hail it as an indispensable tool in scientific, economic, 

and societal enhancement. 

Outlined below are some of the most common reasons invoked to support and 

denounce bioprospecting. In many cases, supporters of bioprospecting base their 

claims on quantitative development such as the creation of new drugs, while 

opponents of bioprospecting enact arguments of ethics to support their claims. 

THE GOOD... 
 

1. Many valuable medicines are the products of bioprospecting. 

Case-in-Point: In fact, the widely-used pain reliever aspirin was isolated from the 

bark of the Willow tree. Refer to the table on the homepage to see a more 

extensive list of some of the most common drugs that have been derived from 

natural products. 

2. Bioprospecting is beneficial, and in some cases necessary, for scientific 

development. 
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Case-in-Point: For years, scientists were stumped by how to produce a charge 

reversal of the carbonyl functional group. If such a method was developed, 

scientists would gain incredible advantages in producing organic compounds. 

Through researching the bio-molecule vitamin B1, researchers gained an 

understanding for the reactivity of thiazole and created an extremely important 

synthesis method.  

3. It is economically beneficial to research firms and developing countries. 

Case-in-Point: In 1985, Princeton University Professor Emeritus Edward C. Taylor 

developed Alimta - a drug isolated from the wings of butterflies. In 2004, the U.S. 

Food and Drug Administratoin approved Alimta as a treatment for malignant pleural 

mesothelioma, a deadly form of cancer. The royalties from Altima completely 

financed the construction of Princeton’s new, state-of the-art chemistry 

laboratory, which is the second largest academic building on campus. To this day, 

Alimta continues to produce millions of dollars of profit for Princeton University.  

4. Bioprospecting creates social benefits for countries: better educational 

opportunities and employment opportunities. 

Case-in-Point: Researchers at the University of California Davis isolated the 

blight-resistant gene Xa21 from a wild rice in Mali. Realizing the benefits of Xa21, 

UC Davis filed a patent for the cloned gene. After this, UC Davis entered into a 

benefits sharing agreement with the stakeholders in Mali, providing funding for 

fellowships to agriculture students and researchers from Mali.  

5. Bioprospecting is a powerful conservation tool. 

Case-in-Point: Bioprospecting reveals the masked value of the natural resources 

contained within the bio-diverse regions of the planet. As companies, universities, 

and governments begin to recognize the worth of such resources, a large incentive 

is placed on protecting them at the local, national, and international level. Thus, 

bioprospecting may be viewed as a tool for conservation of our natural habitat. In 

1991, pharmaceutical company Merck & Co. entered into a benefits-sharing 

agreement with INBio, the National Biodiversity Institute of Costa Rica. Under 

this agreement, Merck & Co. paid $ 1.135 million for the extraction of resources 
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along with an undisclosed share in royalties from any product produced from the 

resources. As part of the agreement, 50% of the royalty funds and 10% of the 

extraction funds INBio recieved went to the conservation of national parks.  

... AND THE BAD 

1. Bioprospecting forces underdeveloped countries to become mere suppliers of 

natural resources to wealthy nations.  

Case-in-Point: In the 1950’s, pharmaceutical giant Eli Lily & Co. discovered that two 

anti-cancer agents, vincristine and vinblastine, could be created from the rosy 

periwinkle plant. Quickly, Eli Lily & Co. commercialized the product that fabricated 

a yearly income of over $100 million dollars. However, as demand for vincristine 

and vinblastine outpaced the supply of the rosy periwinkle in Madagascar, Eli Lily & 

Co. began to cultivate it themselves in Texas. This tremendously hurt Madagascar’s 

economy, which had grown reliant on its sale of the rosy periwinkle.  

2. The collection techniques of bioprospectors are harmful to the natural 

biodiversity of a region. 

Case-in-Point: In 1987, researchers collected a one-kilogram sample of twigs and 

bark from a Malaysian gum tree. After four years of testing and analysis they 

isolated a compound that prevented the spread of the HIV-1 virus. Upon their 

monumental discovery, the researchers tried to locate the tree to classify it and 

extract more samples for testing. During their search, they discovered that their 

collection technique had destroyed all such trees in the area and, without a means 

to locate more, the compound was lost forever.  

3. Indigenous people are not recognized for their traditional knowledge  

Case-in-Point: In many cases of bioprospecting where traditional knowledge is an 

issue, controversy and debate often arise concerning the definition of prior 

knowledge. In the case of the Neem tree, the difference in what constituted prior 

knowledge fueled a fierce legal suit between U.S. companies and the Indian 

government. The Neem Tree, deemed by indigenous people as the “Heal All”, is a 

drought-resistant tree that has been used for over 2,000 years in its native India 
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for a wide variety of medicinal uses, such as its skin-enhancing, anti-diabetic, 

antiviral, contraceptive, and sedative effects. Traditional knowledge of the Neem 

Tree was so ubiquitous that the Indian Central Insecticide Board deemed it 

unnecessary to register the tree’s products under the Insecticides Act of 1968. 

However, U.S. companies began to patent extraction techniques and products of 

the Neem Tree as traditional Indian knowledge did not legally constitute prior 

knowledge based on U.S. patent law. Luckily, the case of the Neem Tree did not 

end with exploitation of indigenous knowledge. In 2000, the European Patent 

Office nullified U.S. patents regarding the Neem Tree.  

4. Even if compensation is received, natural resources are grossly undervalued 

and exploitation of developing countries by developed countries remains 

commonplace. 

 

Fact: Developed countries often exploit developing countries for their bio-

diversity. This exploitation often encompasses the theft of traditional knowledge 

and the failure to compensate source countries for their natural resources. In 

fact, it is estimated that pharmaceutical companies return less than .0001 % of 

the profits generated from drugs based on the traditional medicines of indigenous 

peoples.  

 

5. Bioprospecting can affect delicately balanced traditional economies.  

 

Case-in-Point: The demand for Neem Tree products by US companies caused the 

price of Neem Seeds to increase 10 fold in 20 years. This increase in the price of 

Neem seeds turned a traditionally free resource into expensive one, which forced 

local users to compete for the seed with pharmaceutical and research industries. 

As the local farmer could not afford the price that these industries could, North 

Americans effectively funneled the Neem seeds from the indigenous people of 

India and into the U.S. pharmaceutical market.  
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Intellectual Property Rights Handout Sheet 

What is Intellectual Property?  

Intellectual property (IP) is a legal concept which refers to creations of the mind 

for which exclusive rights are recognized. Under intellectual property law, owners 

are granted certain exclusive rights to a variety of intangible assets, such as 

musical, literary, and artistic works; discoveries and inventions; and words, phrases, 

symbols, and designs. Common types of intellectual property rights include 

copyright, trademarks, patents, industrial design rights, trade dress, and in some 

jurisdictions trade secrets. 

How are Intellectual Property Rights related to Traditional Knowledge? 

Often, indigenous traditional knowledge systems contain a rich understanding of 

plant, crop and tree species, medicines, animal breeds, and local ecological and 

biological resources. They may also include useful technologies and adaptations to 

local environments.  This knowledge has been created by communities over 

generations. As the awareness and use of traditional knowledge continue to 

increase in mainstream policy and medical fields, so do the incidences of misuse and 

misappropriation. Image rights are violated when Native American and First 

Nations designs are reproduced for sale without authorization or recompense. 

Some research and pharmaceutical companies have applied and profited from 

traditional knowledge of natural resources, such as medicinal plants, without 

offering any compensation to the communities that are custodians of such 

knowledge.  

Examples of Intellectual Property in Maine 

include:  

Artwork                             Medicinal Plant  

& Symbols                                    Knowledge  

 
Highbush cranberry, a medicine used 
by Wabanaki communities in Maine  

Fancy baskets made by master 
basketmakers  Fred Tomah, 
Maliseet (right) and Jeremy 
Frey, Passamaquoddy (above). 
 Images from abbemusem.org 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=qTAAATbKNK6qVM&tbnid=X7mxd6zKpvbl8M:&ved=0CAUQjRw&url=http://www.abbemuseum.org/support/gathering-gala-fine-art.html&ei=WJVQUcO5H4y60QGDyYCoCA&bvm=bv.44158598,d.dmg&psig=AFQjCNGMqT7XrzMAN8waCa6EdgZLEdIz_w&ust=1364321991317997
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=ak5Qd8RHfI2D8M&tbnid=HBRVsARkWK4UbM:&ved=0CAUQjRw&url=http://www.homeandawaygallery.com/Native-Amer-baskets.cfm&ei=v5RQUZzAN8m_0AG3nYC4Cg&bvm=bv.44158598,d.dmg&psig=AFQjCNF8p8e6TX3q7Q16WnCh9Kg9sfvklA&ust=1364321815812097
http://en.wikipedia.org/wiki/Law
http://en.wikipedia.org/wiki/Exclusive_right
http://en.wikipedia.org/wiki/Intangible_asset
http://en.wikipedia.org/wiki/Copyright
http://en.wikipedia.org/wiki/Trademark
http://en.wikipedia.org/wiki/Patent
http://en.wikipedia.org/wiki/Industrial_design_right
http://en.wikipedia.org/wiki/Trade_dress
http://en.wikipedia.org/wiki/Trade_secret
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Why Protect Traditional Knowledge? 

1) Securing cultural heritage. For indigenous people such as members of First 

Nations and Native Americans, the rationale for protecting traditional knowledge 

centers on questions of fundamental justice and the ability to protect, preserve 

and control one’s cultural heritage.  

2) Contributions to society. Non-indigenous people may also benefit from the fair 

use of traditional knowledge, because such knowledge has much to offer modern 

society. It is being used increasingly to assist policy-making in many areas: food 

and agriculture; culture; human rights; resource management, sustainable 

development and the conservation of biological diversity; health; trade and 

economic development. In some parts of Canada, for example, traditional ecological 

knowledge is being married to western scientific practices to improve 

environmental impact assessment processes and resource management, as well as 

genetic and medical research.  

Potential Misuse of Traditional Knowledge: Major Areas of Concern 

First Nations groups in Canada have highlighted five principal areas of concern with 

regard to the protection of traditional knowledge and practices:  

Unauthorized copying of works by First Nations groups and communities 

Infringement of copyright of individual artists 

Appropriation of First Nations themes and images 

Culturally inappropriate use of First Nations images and styles by non-First 

Nations creators 

Expropriation of traditional knowledge without compensation 

Limitations of Intellectual Property Rights in Protecting Traditional 

Knowledge 

1) Requirements do not recognize originality of traditional knowledge. The 

difficulty experienced by indigenous peoples in trying to protect their traditional 
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knowledge under intellectual property (IP) rights law stems mainly from its failure 

to satisfy the requirements for protection under existing IP law. For example, 

intellectual property must be new, original, innovative or distinctive to qualify for 

protection. These requirements make it difficult for traditional knowledge – 

generally handed down from generation to generation – to obtain IP protection. 

2) Traditional Knowledge is often collective. From a Native American/First 

Nations perspective, the emphasis of the existing western intellectual property 

rights regime on individual proprietary rights does not address the collective 

nature of traditional knowledge. Because western IP law is based on individual 

property ownership, its aims are often incompatible with, if not detrimental to, 

those of traditional communities. For many traditional communities, intellectual 

property is a means of developing and maintaining group identity and survival, 

rather than promoting individual economic gain. 

3) Current Intellectual Property Laws can put communities at a disadvantage. 

Another key concern shared by indigenous peoples worldwide is that the present 

intellectual property rights regime favors multinationals and other non-indigenous 

interests. Registering and defending a patent or other intellectual property right 

can be extremely expensive, and effectively limit its availability to the vast 

majority of indigenous communities, primarily in developing countries. In this way, 

the existing intellectual property rights regime is seen to help corporate interests 

and entrepreneurs lay claim to indigenous knowledge without appropriate 

acknowledgement or compensation for the communities who have developed that 

knowledge. 

How are People Protecting Traditional Knowledge? 

Protection of traditional knowledge has taken two approaches. Some countries have 

enacted specific legislation establishing minimum standards for the recognition and 

protection of traditional knowledge. In most jurisdictions, however, traditional 

communities have employed existing legal tools (e.g., contracts, licensing 

agreements) and intellectual property rights law to try to protect their traditional 

knowledge – albeit with mixed success. 
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Establishing databases as a tool for the defensive protection of traditional 

knowledge has received increasing attention. In June 2002, the World Intellectual 

Property Organization examined the usefulness of TK databases as a means to 

defeat claims to patent traditional knowledge by parties other than the holders 

themselves.  While there appears to be considerable support for this option, there 

is also considerable concern regarding “costs, access and use of the database, and 

the protection of the contents of it.”  The advantages and difficulties of using 

such databases require further discussion and debate. The Tokyo-based United 

Nations University has been strongly critical of TK databases and has 

recommended that, unless these databases are confidential repositories of TK, 

they will do little to prevent the piracy of that knowledge.  

In Canada, effective domestic legislation that clearly protects indigenous 

traditional knowledge has not yet been adopted. It falls directly upon First Nations 

communities, therefore, to ensure necessary measures are taken to protect their 

traditional knowledge.  While First Nations communities have historically made 

limited use of Canadian intellectual property law to protect their tradition-based 

creations, there are a number of cases where it has been used successfully.  

 

Materials for this handout sheet were obtained from the Parliament of Canada 

website 

 "Indigenous Traditional Knowledge and Intellectual Property Rights" 

http://www.parl.gc.ca/content/LOP/ResearchPublications/prb0338-e.htm
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Appendix A: Research Agreement between the Houlton Band of Maliseet 

Indians and Karim-Aly Kassam and Michelle Baumflek of Cornell 

University. 

 

Research Title 

Guidelines for Incorporating Bio-cultural Diversity into Northern Forest Resource Management  

Research Purpose 

The purpose of this research is to create management guidelines for wild plant species that are 

culturally important to members of the Houlton Band of Maliseet Indians (HBMI).  These 

guidelines will take both social and ecological factors into account, and are meant to be used as 

sources of information for the Band.  They are also intended to be tools of communication 

between HBMI and landowners/land managers (including state and federal agencies) that may 

facilitate the establishment of wild plant gathering agreements.  The guidelines created through 

this research collaboration will fill an immediate need by informing conversations with the 

National Park Service. Information contained within guidelines may also contribute to identifying 

land for acquisition by the Band. 

Michelle Baumflek will conduct this research as part of her PhD program at Cornell University.  

In addition to the creation of management guidelines, Michelle is also interested in the 

relationship between wild plants and food/health security and sovereignty.  

Research Funding, Investigators, Collaborators, and Students 

This research is funded by a grant from the Northeastern States Research Cooperative.  Dr. 

Karim-Aly Kassam of Cornell University is the Principal Investigator. Dr. Marla Emery of the U.S. 

Forest Service Northeastern Research Station is the Co-Principal Investigator.  David Putnam of 

the University of Maine, Presque Isle, Dr. Clare Ginger of the University of Vermont, and Dr. 

Timothy Fahey of Cornell University are research collaborators. Michelle Baumflek is a PhD 

student at Cornell University. 

Data Collection 

Data collection will include both social and ecological data, and will consist of: 

Semi-structured interviews with Band members who gather and/or use wild plants.  Questions 

will explore: what people gather, habitat conditions, time of gathering, methods of harvest, 

concerns surrounding gathering (ex- issues of access, contamination by herbicides), 

recommendations for management. 
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Ecological sampling of plant habitat.  Sampling will consist of habitat classification, percent 

vegetation cover quadrats, soil samples (in order to assess pH, organic matter content and soil 

structure).  Distance-to-water table measurements may be taken in wetland habitats.   

Recording of spatial locations of specific plant locations with a GPS device (Note: a majority, if 

not all of these points will not be on Band-owned land).  The purpose of collecting this data is 

to analyze it in a Geographic Information Systems computer program. This information will not 

be available to the public. 

Information Generated 

Interview transcripts (in digital and paper format) and potentially audio recordings (in digital 

and hard-copy). 

Ecological data about plant habitats. 

GIS layers and habitat models that can be used by the Band to identify suitable locations for 

culturally important plants. 

Photographs of Band members and culturally important plant species. 

Intended Products 

Management guidelines for culturally important plant species to be used as tools of 

communication with landowners. 

Academic publications. 

Curricular materials. 

 

Research Timeframe 

This research is expected to be completed in two years. 

Research Values and Principles 

Research will be undertaken with a mutual respect for all parties involved. 

Research will be participatory, incorporating the Band/community members at each step. 

Research Agreement and Interview Protocol will be decided upon by both parties, reflecting the 

needs and concerns of the community. 

A community researcher will be hired to undertake interviews with Michelle Baumflek. 

Data analysis will include validation and interpretation by community members. 
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Research should be of benefit to HBMI, and the risks associated with the research should be 

less significant than the benefits to be gained.   

 

Potential risks for research participants include a breach of confidentiality or anonymity.  This 

risk is very low, as interview data will be stored in a protected computer, and interview files will 

not include participant names.  

HBMI has inherent and prior proprietary rights and interests over all forms of their cultural and 

natural resources within their territories together with all cultural property and cultural property 

rights associated with such properties and their use. 

Therefore, information generated by this research may only be used at the discretion of HBMI.  

(See 'Ownership and Use of Information'). 

 

Informed Consent 

Informed consent must be given before individual participation in research.  

Informed consent is a process in which information is provided to enable individuals to make 

fully informed choices about their participation in a specific research.  

Potential research participants will be provided all information regarding the potential risks and 

benefits of the research, given provisions to protect their privacy, and the right to choose not to 

participate and to withdraw from the project at any time.   

Participants will also: 1) be given the option of remaining anonymous, or having their name 

associated with information they provide, 2) be given options related to the storage of 

information they provide, 3) be asked permission to use photographs (if applicable). 

Information about the project will be provided in language and terms that the research 

participant can understand. 

Consent may be obtained verbally, but a written record of consent is preferable 

In no case will consent be assumed or implied. 

New consent will be sought for reasons other than that for which the original consent was 

granted. 

Ownership and Use of Information 

Information provided by Band members is owned by those individuals (or HBMI collectively?), 

and may only be used with their consent. 
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Information generated by this project will be returned to HBMI in an understandable and useful 

format. 

Information generated by this project may be used for academic publications by researchers 

involved. 

 

HBMI may reserve the right to review any material generated by this project prior to its 

publication. 

Michelle Baumflek and Karim-Aly Kassam will not share specific management guidelines with 

the Forest Service (including Marla Emery) without the express consent of the Band.  

 Spatially Explicit Data 

This research will not share spatially explicit data (i.e. - plant collection locations) with the 

public.  Reporting of ecological findings will simply provide habitat descriptions and generalized 

locations (ie, a site in northern Aroostook County). 

Any spatially explicit data generated by this project that involves locations on HBMI-owned land 

belongs to HBMI, and that information may only be used and shared at the discretion of HBMI. 

Storage of Data 

All digital recordings, files of interview transcripts, photographs, etc. will be stored in a vault in 

the Department of Natural Resources of HBMI. 

Responsibilities of the researchers 

Conduct research in an ethical and culturally responsible manner. 

Obtain informed consent from all participants. 

Inform HBMI if any changes in research plan occur. 

Provide progress updates twice a year. 

 Responsibilities of the HBMI 

 

_____________________________________             _______________________ 

Signature of HBMI Chief                                                    Date 

 



 

Appendices| 267  
 

_____________________________________            _______________________ 

Signature of Principal Investigator                                  Date 

Or Researcher 
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Appendix B: Sample Consent Form 

 

Consent Form 
Guidelines for Incorporating Biocultural Diversity into Northern Forest Resource Management 

You are being asked to take part in a research study.  We are asking you to take part because you a 
member of the Maliseet and Mi’kmaq communities who gathers and/or utilizes wild plant resources. 
Please read this form carefully and ask any questions you may have before agreeing to take part in the 
study.  

What the study is about: Wild plants are culturally important to Mi'kmaq and Maliseet communities 
for many reasons, including food, medicine and spiritual use.  The purpose of this study is to create 
guidelines that enhance communication between tribal members and landowners, to promote greater 
access to plant species.    

What we will ask you to do: If you agree to be in this study, we will conduct an interview with you. The 
interview will include questions about wild plant utilization. The interview will take about 45 minutes 
to complete. After your interview, we will contact you to validate our research findings. 

Risks and benefits: 

Your answers will be confidential. We recognize that some study participants may prefer to remain anonymous, 

while others may wish future generations to identify them as the source of information contained within the 

study.  For that reason, all information that could reveal your identity will be kept confidential unless you give 

express written consent to use your name and/or photograph. Your interview materials, will be identified with a 

code rather than your name and stored in a locked cabinet in a locked office.  The potential risk of breach in 

confidentiality is low.  Should you wish your name to be associated with the information that you contribute, we 

will be happy to work out a mutually satisfactory means of doing so.  

Benefits and outcomes for your participation include:  

 Guidelines for culturally responsive management of key plant species important to Native 

American communities.  These plans will be of immediate use to Mi’kmaq and Maliseet 

resource managers as well as other Northern Forest stakeholders.  

 Curricular material about Native American use and management of wild plants to be used in 

Maine public schools in compliance with LD 291. 

Taking part is voluntary: Taking part in this study is completely voluntary. You may skip any questions 
that you do not want to answer. If you decide to take part, you are free to withdraw at any time.  

Compensation: Besides the benefits noted above, there is no compensation for your participation.  
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If you have questions: The researchers conducting this study are Michelle Baumflek and Prof. Karim-
Aly Kassam. Please ask any questions you have now. If you have questions later, you may contact Prof. 
Karim-Aly Kassam at ksk28@cornell.edu or 607.255.9757. If you have any questions or concerns 
regarding your rights as a participant in this study, you may contact the Institutional Review Board 
(IRB) at 607-255-5138 or access their website at http://www.irb.cornell.edu. You may also report your 
concerns or complaints anonymously through Ethicspoint or by calling toll free at 1-866-293-3077. 
Ethicspoint is an independent organization that serves as a liaison between the University and the 
person bringing the complaint so that anonymity can be ensured.  

You will be given a copy of this form to keep for your records. 

Statement of Consent: I have read the above information, and have received answers to any questions 
I asked. I consent to take part in the study.  

Your Signature ___________________________________ Date ________________________ 

Your Name (printed) ____________________________________________________________ 

Anonymity or attribution 

________ I prefer to remain anonymous in all reporting on this project. 
(Initials) 

________ I would like my name to be associated with the information I provided to this project. 
(Initials) 

Photograph Use 

________ I give permission for my photograph to be used in project-related publications. 
(Initials) 

________ I do not give permission for my photograph to be used in project-related publications. 
(Initials) 

__________________________________________________________________________ 
Signature of person obtaining consent                              Date 

___________________________________ 
Printed name of person obtaining consent  
 
This consent form will be kept by the researcher for at least three years beyond the end of the study and 
was approved by the IRB on [date].  
 

http://www.irb.cornell.edu/
http://www.ethicspoint.com/
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Appendix C: Interview Guide 

Plant Use 

1) How did you learn about gathering plants? 

2) Why is collecting wild plants important to you? 

 In particular: Why are plant medicines important to you? 

 spiritual aspects 

3) What plants do you gather? 

 parts used? 

 what are the plants used for (food, medicine, craft, etc) 

 how much is harvested 

4) When do you gather them? 

 season, time of day, time in the life cycle of the plant 

 

5) What times of year do you use the plant? 

 storage, preparation 

6) Where do you find the plants you gather? 

 Habitat and ownership types 

 Are there places you used to gather that you don't go to anymore?  What changed? 

 Potentially make site visits with gatherers. 

7) How do you collect them? 

 harvesting techniques, giving tobacco 

Cultural Norms 

8) How do you take care of the plants?  or What are the rules you observe when gathering? 

 Do you return to the same place? 

9)  Who do you gather with? 

10) Do you share any of the plants you gather?  

 If yes, who?   

 when (holidays, ceremonies, etc) 

11) What concerns do you have about plant gathering? 

 access 

 contamination 

 changes in environmental conditions 

 any questions they may have pertaining to a specific plant 

12) Which plants do you want to make sure that your grandchildren know about? 
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Management 

13) Would you collect medicinal plants that had been grown in a nursery, and then planted in a 

natural setting? 

 

14) Certain land owners in the area are creating permitting systems for the gathering of wild plants.  

What would you want them to know before they create these regulations? 

 

15) Would you be interested in an opportunity to collaborate with local landowners on the 

management of plants that are important to you? 

 

16) If the band was going to buy land specifically for plant gathering, which plants (or types of 

places/habitats) would you suggest they prioritize? OR- what plants would you like to see on 

that land? 
 

 

17) If Acadia National Park allowed plant gathering, would you be interested in gathering there? 

What kinds of things would you want to look for/gather? 

General 

18)  Is there anything that we haven't talked about that you would like to add? 

 

 

Thank you for your time 
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Appendix D: Historic Plant Use 

Species Common Name Native Introduced 
Cultivated/

Bought 

Abies balsamea balsam fir  

 

Acer alba white maple 

 

Acer pennsylvanicum moosewood 

 

Acer saccharum sugar maple 

 

Acer spicatum mountain maple 

 

Achillea millefolium yarrow 






Acorus americanus flag root 

 

Acorus calamus flag root 






Adiantum pedatum maidenhair fern 

 

Aletris farinosa unicorn root  

 

Alnus incana black alder 

 

Alnus sp alder 

 Anaphalis 
margaritiaceae pearly everlasting 

 

Angelica sylvestris angelica 

 Apocynum 
cannabium worm root 

 

Arailia racemosa spikenard 

 

Aralia medicaulis sarsaparilla 

 

Arctium lappa burdock roots 






Arctium minus dock root 






Arisaema triphyllum 
Jack in the Pulpit, Indian 
turnip 

 Aristolochia 
serpentaria snakeroot 

 

Asarum canadense 
wild ginger, Canada 
snakeroot 

 

Baptisia tinctoria blackroot, yellow indigo 

 

Berberis vulgaris barberry 






Betula lutea yellow birch 
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Species Common Name Native Introduced 
Cultivated/

Bought 

Betula populifolia white birch 

 

Brassica napus wild turnip 

 

Camellia thea tea leaves 
 



Cardamine diphylla broad-leaved toothwort 

 

Chelone glabra turtle head 

 Chimaphila 
umbellata prince's pine  

 

Cimicifuga racemosa black cohosh  

 Cinnamomum 
zeylanicum wild cinnamon 

 



Comptonia peregrina sweet fern 

 

Coptis trifolia gold thread 

 

Cornus canadensis bunch berry 

 

Cornus stolonifera  red osier dogwood 

 

Cypripedium acaule lady slipper 

 

Daucus carota wild carrot 






Dentaria diphylla toothwort 

 

Epigea repens trailing arbutus 

 Eupatorium 
perfoliatum boneset 

 

Euphorbia corollata milkweed 

 

Fagus grandifolia beech 

 

Fragan’a virginiana wild strawberry 

 

Fraxinus americana White ash 

 

Fraxinus nigra Brown ash 

 

Galium aparine cleavers wine 

 

Geum allepicum yellow avens 

 

Geum rivale water avens 

 

Heracleum cow parsnip 

 

Hierochloe odorata sweetgrass 
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Species Common Name Native Introduced 
Cultivated/

Bought 

Impatiens capensis touch-me-not 

 

Inula helenium elencampane 






Iris versicolor iris 

 

Juglans cinerea butternut 

 

Kalmia angustifolia mountain laurel 

 

Larix laricina tamarack 

 Ledum 
groenlandicum Labrador tea 

 

Leonurus cardiaca motherwort 






Lilium canadense Canada lilly 

 Lilium 
philadelphicum wood lilly 

 Limonium 
carolinianum sea lavender 

 Mainthemum 
racemosum canada mayflower 

 

Mentha canadense Canad mint 

 Menyanthes 
trifoliata buckbean 

 

Mitchella repens partridge berry 

 

Myrica cerifera wax myrtle 

 Nemopanthus 
mucronatus common mountain holly 

 

Nuphar lutea yellow water lily 

 

Ostrya virginiana hophornbeam 

 

Panax quinquefolius ginseng 

 Petroselinum 
sativum parsley 

 



Phytolacca 
americana pokeweed 

 

Picea sp. spruce 

 

Picea mariana black spruce 

 

Pinus strobus white pine 

 

Plantago major plantain 
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Species Common Name Native Introduced 
Cultivated/

Bought 

Platanthera dilata northern bog-orchid 
  

Pontederia cordata pickerel-weed 

 

Populus balsamifera balsam poplar 

 Populus 
grandidentata big tooth aspen 

 

Polygala senega blood milkwort 

 Polygonum 
hydropiper water-pepper knotweed 







Pteridum aquilinium braken fern 

 

Prunus pensylvanicus pin cherry 

 

Prunus serotina black cherry 

 

Pyrola asarifolia pink shinleaf 

 

Ranunculus acris common buttercup 






Rheum sp. rhubarb 
 



Rhus hirta staghorn sumac 

 

Ribes grossularia gooseberry 






Rubus ideaus raspberry 

 

Rubus sp. blackberry  



Salix sp. willow 

 

Sambucus racemosa elderberry 

 

Sanicula marilandica black snakeroot 

 

Sanicula odorata clustered black snakeroot 
  Sanguinarea 

canadensis bloodroot 

 

Sarracinea purpurea purple pitcher plant 

 

Scirpus microcarpus small-fruited bullrush 

 

Sedum purperum live forever 






Sinapis alba white mustard 






Solanum dulcamara bittersweet 






Sorbus americana mountain ash 
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Species Common Name Native Introduced 
Cultivated/

Bought 

Streptopus 
amplexifolius twisted stalk 

 Symplocarpus 
foetidus skunk cabbage 

 

Tanacetum vulgare tansy 






Taraxacum officinale dandelion 






Thuja occidentalis cedar 

 

Tiarella cordifolia foamflower 

 

Tilia americana basswood 

 

Tsuga canadensis hemlock 

 

Tussulago farfara coltsfoot 






Typha latifolia cattail 

 

Ulmus rubra slippery elm 

 Vaccinium 
macrocarpum cranberry 

 

Vaccinium oxycoccus small fruited cranberry 

 

Verbascum thapsus mullein 




Viburnum 
cassinoides wild raisin 

 

Viburnum lentago nannyberry 

 

Viburnum trilobum high-bush cranberry 
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Appendix E: Current Plants Mentioned by Interviewees 

The content appendix will not be included in the print/online version of my dissertation, because we 

would prefer that this information is not freely accessible over the internet. The list includes 44 native 

plants, 10 introduced species, and three plants which do not grow locally. 

 


