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4.1
Nontimber Forest Products
and Culture

N

ontimber forest products (NTFPs) provide
cultural ecosystem services for peoples
throughout the United States and its affliated
territories. Cultural ecosystem services of
NTFPs are those tangible and intangible functions
that contribute to the traditions, livelihoods, and wellbeing of social groups including, but not limited to,
indigenous and minority communities (Daniel et al.
2012, Hernadez-Morcillo et al. 2013). The Millennium
Ecosystem Assessment (2005) recognized six services
of ecosystems necessary to support cultural landscapes
and traditions: heritage values, cultural identity,
spiritual functions, inspiration, aesthetic appreciation,
and recreational tourism (Tengberg et al. 2012). Some
NTFP species are so fundamental to the cultural
identity of a people because of their diverse roles in
diet, materials, medicine, and spiritual practices that
they may be thought of as cultural keystone species,
with loss of access presenting a risk to cultural survival
(Emery et al. 2014, Garibaldi and Turner 2004).
For purposes of this chapter, we defne culture as
learned customs and traditions of thought and behavior
expressed as everyday life practices, especially as these
maintain social cohesion and help groups live in their
biophysical environment (American Anthropological
Association 2014, Barnard and Spencer 2002). Culture
includes ways of thinking and acting, as well as material
objects that shape and reinforce a people’s shared way
of life and identity. Preservation of culture and cultural
identity is positively associated with human well-being
(Dockery 2010) and may be particularly important in
times of change and insecurity (Kassam et al. 2010,
National Scientifc Council on the Developing Child
2015) such as rapidly changing climatic conditions.
Cultural ecosystem services of NTFPs derive from
landscapes, plant materials and mushrooms, and
the social and economic practices that surround
their use (Burger et al. 2008, de Groot et al.
2002, Fisher et al. 2008). Contributions of NTFPs
and associated practices to culture and human
well-being include, but are not limited to:
• Support for food, health and economic security.
• Inputs for culturally appropriate livelihood strategies.

• Materials for spiritual and ceremonial observances.
• Occasions for sharing cultural stories and teachings.
• Conservation of traditional ecological knowledge and
connections to nature.
• Distribution traditions that create social cohesion and
provide security for vulnerable community members.
Like all aspects of culture, NTFP practices and habitats
are dynamic even as they maintain aspects of cultural
continuity. Cultures may adopt the use of new species
as humans and plant materials move (Emery 2002a).
The technologies used in the harvest and processing
of NTFPs also may change over time. For example,
equipment used historically for collecting maple sap
has evolved from folded and sewn birch bark vessels,
to wooden and then metal buckets, to vacuum tubing.
However, such developments are not unidirectional
or universal, such that multiple technologies may be
in use simultaneously without fundamentally altering
the cultural functions of a NTFP. The choice to adapt
or modify traditional methods or adopt new practices
and methods to contemporary circumstances and
conditions can empower NTFP harvesters (Turner 2001).
Nevertheless, while the adaptive capacity of cultures are
considerable, it is not limitless. The speed and intensity
with which changes occur, their cumulative effects, and
the resources available to communities will affect the
resilience of cultural ecosystem services from NTFPs
and the cultures that rely on them (Bennett et al. 2014,
Berkes et al. 2000, Daniel 2012, Tengberg et al. 2012).
This chapter uses a cultural ecosystem services framework
(Daniel et al. 2012, Hernández-Morcillo et al. 2013) to
synthesize the literature on cultural uses of NTFPs by
diverse United States communities, with reference to the
implications of a changing climate. Section 4.2 provides
a brief introduction to the cultural values and functions
of NTFPs. Section 4.3 examines how biophysical and
social factors that affect the condition and availability
of NTFPs and their physical properties combine with
NTFP-based practices to support cultural ecosystem
services. Section 4.4 discusses potential impacts of
increasing climatic variability on cultural ecosystem
services provided by NTFPs. Finally, sections 4.5 and 4.6
identify gaps in knowledge about the cultural ecosystem
services provided by NTFPs and potential strategies
to fll these gaps. The chapter draws primarily upon
research conducted in the United States and its territories,
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but incorporates international literature where this
provides insights relevant to the United States context.

4.2
Cultural Values and Functions
of Nontimber Forest Products
Cultures that rely on NTFPs for ecosystem services
make use of dozens to hundreds of species of plants and
mushrooms from diverse habitats, across landscapes of
many ecosystems (see appendix 1—Regional Summaries
for more detailed descriptions of NTFP species, their
uses, and cultural values). The material (i.e., tangible)
functions of these plants and mushrooms include food,
medicine, ceremonial, and utilitarian purposes. There
are countless nonmaterial (i.e. intangible) services or
functions NTFPs provides as well (Satterfeld et al.
2013, Tengberg et al. 2012). Their cultural values are
derived from social practices that surround the harvest
and use of plant materials and mushrooms, including
traditional teachings, ceremony, preparation, and
distribution, as well as harvest. Further, their values
extend beyond harvesters, as family and community
members generally take part in and beneft from
NTFP management and harvesting practices. NTFPs
have particular salience and legal standing for many
indigenous cultures. However, settler and immigrant
cultures also make use of plant materials and mushrooms
that grow wild, are semicultivated, or are developed
and produced in agroforestry systems (e.g., cultural
landscapes) of varying degrees of management intensity
(Satterfeld et al. 2013, Tengberg et al. 2012).

4.2.1
Indigenous Cultures and
Nontimber Forest Products
There are hundreds of indigenous cultures in the United
States and its affliated islands. As of publication date
there are over 560 federally recognized American
Indian and Alaska Native tribes. There are many staterecognized and federally unacknowledged tribes and
indigenous communities with the United States and
its affliated territories. Outside the continental United
States, the Native Hawaiian Health Care Act of 1988
codifed the fact that “Native Hawaiians comprise a
distinct and unique indigenous people…determined
to preserve…their cultural identity in accordance with
their own spiritual and traditional beliefs, customs,
practices, languages, and social institutions.” In addition

to federally recognized tribes, more than 300 groups
have sought or are seeking Federal recognition as a
tribe of the United States and affliated territories.
The centrality of access to NTFPs for the cultural
survival of indigenous peoples is illustrated by a decision
of the U.S. Supreme Court, which described access
to such resources as “not much less necessary to the
existence of the Indians as the air they breathe” (U.S. v.
Winans 1905). Access to land and the plant materials
and mushrooms on them plays a central role in the
capacity of any people to maintain their NTFP-based
cultural practices and identity. Tribally controlled land
bases, such as Alaskan Native Corporation managed
land, reservations, rancherias, and allotments, range in
size from several million acres to scarcely more than 1
acre. In some cases, indigenous peoples in the United
States have legally retained rights to hunt, fsh, and
gather in their ancestral territory, although these rights
may not always be fully realized. However, not all
indigenous communities have land or legally specifed
retained rights. Further, in the 2000 Census, 64 percent
of people identifying as American Indian and Alaska
Native lived off Indian lands and 45 percent were urban
residents (National Urban Indian Family Coalition
2008). Harvesting and using NTFPs provide powerful
ways for these individuals to reconnect with or maintain
their indigenous heritage, lands, and resources (Turner
2001). Despite these reserved tribal rights another barrier
for tribal access to and the utilization of NTFPs can
occur from competition with nontribal communities,
commercial interests, and other nontraditional uses.

4.2.2
Settler and Immigrant Cultural Uses
of Nontimber Forest Products
NTFPs also play cultural roles in some communities
of long-settled (referred to here as settlers) and recent
immigrants to the United States and territories, including
those who arrived voluntarily and those who were
forcibly relocated (fgure 4.1). Their NTFP uses include
practices adapted from their ancestral place of origin
(e.g., Voeks and Rashford 2013), as well as those learned
from indigenous peoples (Still 1998, Turner and von
Aderkas 2012). In either case, harvesting and use of
NTFPs may sustain cultural identity and capacity to
live in place for nonindigenous communities throughout
the Nation, whether they have been settled inside
the current boundaries of the United States for many
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Figure 4.1—Harvest and use of nontimber forest products sustain cultural identities for diverse peoples. For example, making baskets
from bulrush needles (Juncus roemerianus Scheele), strips of palmetto leaves (Sabal palmetto (Walt.) Lodd.), longleaf pine needles (Pinus
palustris Mill.), and blades of sweetgrass (Muhlenbergia flipes M.A. Curtis) is important to the culture and economy of contemporary
Gullah/Geechee artisans in South Carolina (top and bottom left). Lupines (Lupinus spp.) and other plant material harvested by the Swedish
colony of northern Maine are used in its Midsommar Fest (top and bottom right). (Photo credits: Brian Grabbatin (left), Michelle J.
Baumfek (right), U.S. Department of Agriculture, Forest Service.)

generations or a few years. Some examples of cultural
uses of NTFPs by nonindigenous peoples include
Gullah/Geechee basketmaking traditions (Hurley et al.
2008), lupines (Lupinus spp.) and other plant materials
harvested by the Swedish colony of northern Maine
for its annual Midsommar Fest (Baumfek et al. 2010),
the iconic status of ramps (Allium tricoccum Aiton)
as a regional food in the Appalachian Mountains
(Hufford 2000, Shortridge 2005), and the values
of harvesting and eating brackenfern fddleheads
(Pteridium spp.) for Japanese and Korean immigrants
to southern California (Anderson et al. 2000).

4.3
Nontimber Forest Product
Social-Ecological Systems
and Ecosystem Services
The cultural ecosystem services that fow from NTFPs
are produced through social-ecological systems
with spatial, temporal, and social dimensions that
operate at scales from the individual plant or person
to entire landscapes and cultural groups (de Groot et
al. 2002, Fisher et al. 2008, Satterfeld et al. 2013,
Tengberg et al. 2012). Biophysical availability of plant
materials and mushrooms is essential. However,
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cultural potency arises from their use by human beings
and the social structures and processes in which
these are embedded (Cocks and Wiersum 2014).

populations of competing species such as invasives (Pfeiffer
and Voeks 2008, Ticktin et al. 2006). Some of this
work also has recorded traditional ecological knowledge
(TEK) regarding changes in NTFP populations in
Figure 4.2 offers a visualization of NTFP socialresponse to settlement, other land management priorities
ecological systems and cultural ecosystem services. As a
(e.g., timber and fre suppression), and prohibition of
necessarily simplifed representation of rich processes and
traditional practices (Voggesser et al. 2013). In urban
meanings, fgure 4.2 and the ensuing discussion inevitably
to ex-urban environments, development and land use
omit much important detail. In particular, fve aspects
conversion can eliminate or severely reduce populations
of NTFP cultural ecosystem services, as cultural values,
of NTFP species (Hurley et al. 2008). However, NTFPs
are discussed (Burger et al. 2008). However, in actual
also may be present in residential and novel landscapes
cultural life these are often interdependent and mutually
and habitats, such as greenways or parking lots (Head
reinforcing; the distinctions between them presented
and Muir 2006, Hurley et al. 2008, Rocheleau et al.
here may be regarded as largely artifcial and assumed
1996), although their material properties may be altered
for explanatory purposes only. The authors mean no
and harvesters may be required to negotiate equally
disrespect in taking this approach, which is necessary
novel terms for access or consider health and safety for
to accurately assess cultural implications of NTFP use
consumption or medicinal uses from contaminants.
from a systems perspective that is national in scope.
The response of NTFP species to land management
practices remains an area for research on cultural
4.3.1
Management and Nontimber
ecosystem services in temperate and boreal regions
Forest Product Availability
(Anderson 2005, Daniel et al. 2012). Noteworthy
Land management has direct bearing on the presence
examples of research to date include work conducted in
and density of NTFPs in a location and also may affect
Finland on the response of production levels of berries
their material properties (Hummel and Lake 2015).
to differing silviculture practices (Miina et al. 2010)
Ethnobotanical research in diverse ecosystems documents
and the United States Pacifc Northwest on the response
how local and indigenous management historically and
of mushrooms (Pilz et al. 1999, 2004; Wurtz et al.
presently works at scales from the landscape to individual
2005) and huckleberries (Kerns et al. 2004, Minore
plants to enrich populations of desired species (Cocks and
et al. 1979) to fre and silvicultural techniques.
Wiersum 2014, Peacock and Turner 2000) and reduce
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Figure 4.2—Nontimber forest product social-ecological systems and cultural ecosystem services. (Source: M.R. Emery,
U.S. Department of Agriculture, Forest Service.)
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4.3.2
Governance and Access to
Nontimber Forest Products
While land management practices can affect the presence
of NTFPs in a landscape, governance and legal standing
infuence whether people make use of them without fear
of sanctions (Laird et al. 2010). In addition to formal
legal governance (see chapter 7 for detailed discussion
of the laws and regulations that apply to NTFPs), access
to NTFPs also is governed by informal governance
structures, including traditional community-based
norms. Examples include customs regarding the timing
and allocation of berry harvests in the Pacifc Northwest
(Peacock and Turner 2000) and the traditional Hawaiian
system, which designates to a community or kinship
group responsibility for management and right of access
to resources throughout a watershed (ahupua’a), from the
mountains (mauka) to the ocean (makai; Minerbi 1999).
Effects of governance on indigenous peoples have
particular importance in a discussion of NTFP cultural
ecosystem services (de Groot et al. 2002, Fisher et al.
2008, Hernández-Morcillo et al. 2013, Satterfeld et
al. 2013). Here, again, formal and informal structures
condition access to NTFPs for cultural uses. Informal
structures can be both enduring and particularly
vulnerable to disruption. For example, in northern
Maine, changes in agricultural technology and land
ownership severed relationships between Maliseet and
Mi’kmaq basketmakers and farmers, which had been
the basis for ready access to black ash (Fraxinus nigra
Marshall) on the latters’ land (Ginger et al. 2012). In
contrast, indigenous peoples are still the majority or
plurality of the population on most U.S.-affliated Pacifc
islands and retain largely indigenous patterns of land
tenure and rights to resource management and use.
Formal governance structures must navigate complex
land ownership and jurisdictional boundaries. In the
Upper Midwest, harvest of NTFPs by American Indians
takes place in a mix of legal and political jurisdictions.
On reservations, harvests are under the control of the
tribal governments. Few, if any, tribes in the region
use harvest regulations such as seasonal restrictions or
harvest limits in the management of NTFPs. Harvesting
off reservation by tribal members presents a more
complex picture. Following key court decisions (Lac
Courte Oreilles Band of Lake Superior Chippewa v.
Wisconsin, 700 F2d 341 (7th Cir. 1983); Minnesota
v. Mille Lacs Band, 199 S. Ct. 1187 1999), treaty-

reserved gathering rights have been restored on most
public lands, including national forests managed by the
Forest Service. Some tribes have negotiated harvesting
regulations with the Forest Service and have documented
those agreements in Memoranda of Understanding or
similar agreements at a government-to-government
basis. In some instances, permits are required for tribal
gathering on public lands and monitoring techniques
are employed to document harvests. In California, the
2006 Indian Free Use Policy reaffrms tribal members’
access to manage and harvest NTFPs for traditional
and cultural purposes without permits or fees on lands
managed by the Bureau of Land Management and Forest
Service. Similar policy is now nationally available for
federally recognized tribes to harvest forest products
for traditional and cultural [noncommercial] purposes
“free of charge” on Forest Service-administered lands
(Cultural and Heritage Cooperation Authority of 2008).

4.3.3
Nontimber Forest Product Practices
Biophysical and social availability are necessary
but not suffcient to produce NTFP cultural
ecosystem services. Brief descriptions of the
practices essential to these values follow.
Harvest preparation: Short-term preparations may include
visiting potential harvest locations and assembling and
checking any tools or other implements needed for
harvesting. Long-term preparations include acquiring
the knowledge needed for successful harvesting. In
some cases, preparations may include managing plants,
populations, or landscapes to ensure the presence of a
desired NTFP on a seasonal or ceremonial need basis.
Harvest: In addition to locating desired NTFP species,
harvest involves decisions about which plant materials
and/or mushrooms to take and which to leave.
Harvest also may be used as a form of or opportunity
for management to promote future harvests.
Processing: Most NTFPs require some form of
processing before they can be used. Processing varies
with plant material or mushroom and intended use.
Examples include cooking or preserving foods and
weaving one or more NTFP species into baskets.
Distribution: NTFPs used for their cultural values
commonly are distributed beyond harvester households to
social networks composed of friends, family, and others.
Distribution takes diverse forms including gifts and trade.
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Use: Among their cultural functions, NTFPs are
consumed or used as food, medicine, aesthetic and
utilitarian objects, and ritual and ceremonial resources.

4.3.4
Nontimber Forest Product
Cultural Ecosystem Services
Food sovereignty and health security—NTFPs play
central roles in the food security and sovereignty of
indigenous and other peoples throughout the United
States and its affliated islands (Emery and Pierce
2005, Kuhnlein et al. 2009, Lynn et al. 2013). The
1996 World Food Summit defned food security as
“access to suffcient, safe, nutritious food to maintain
a healthy and active life” (World Food Summit 1996).
Food sovereignty refers to the ability of an individual
or group to produce and/or obtain the foods of their
choice, especially as these are defned by sociocultural
traditions (Kassam 2010). The related concepts of
health security and sovereignty are referenced in Article
24, Section 1 of the United Nations Declaration on
the Rights of Indigenous Peoples, to which the United
States is a signatory. The Declaration states that, in
addition to the right of access without discrimination
to all other health and social services, 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” (United Nations 2008; emphasis added).
The actual and potential contributions of NTFPs to
health and nutrition are considerable (see also section 6.5
in this report). Tribal health professionals have noticed
that as traditional food consumption has declined, rates
of nutritionally related diseases such as diabetes and heart
disease have increased (Lynn et al. 2013, Phillips et al.
2014). This trend in tribal community health and wellbeing is expected to be compounded by the impacts of
increasing climatic variability (Ford 2012). Research on
the nutritional content of NTFP food species is limited
but growing (Kuhnlein 1986, Phillips et al. 2014). As of
2014, the USDA Agricultural Research Service’s National
Nutrient Database includes a dataset of the nutritional
content of 165 American Indian or Alaska Native foods,
including over 40 single or combination NTFP foods
(USDA ARS 2014). Analyses of traditionally foraged
plant foods harvested on American Indian reservations
in North Dakota found high nutritional values (see also
section 6.5 in this report). Recommendations based

on these results support reintroducing or increasing
consumption of edible NTFPs for their nutritional and
cultural values (Phillips et al. 2014). Such efforts are
under way in tribal communities regarding efforts within
USDA school lunch and farm-to-school programs.
Access to and uses of NTFP foods are central to the
cultural survival of peoples, as well as their material
survival (fgure 4.3). Food is a key ingredient in
bringing families and larger social groups together to
celebrate, defne, and maintain their identity (Reddy
2015). An indication of the importance of edible
NTFPs to identity is their role in foundational cultural
teachings. For example, the Mohawk creation story, Tsi
Kiontonhwentsison, describes how strawberry seeds
(Fragaria spp.) were carried to this world from the
Sky World. Today, strawberry drinks continue to be
served during ceremonies and other community events
(Hoover 2010). Anishinaabe (also known as Ojibwe or
Chippewa) teachings relate how, expelled from their
territory in the East, the Anishinaabe were instructed to
travel west until they found “the place where food grows

Figure 4.3—Nontimber forest product foods are central to the
material and cultural survival of indigenous peoples. Lion’s mane
mushroom (Hericium erinaceus (Bull.) Persoon), tanoak acorns
(Notholithocarpus densiforus (Hook. & Arn.) Manos, Cannon, & S.H.
Oh), and evergreen huckleberries (Vaccinium ovatum Pursh) are
foods important to the Karuk and other tribes of northern California.
(Photo credit: Frank K. Lake, U.S. Department of Agriculture, Forest
Service.)
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on water” (Janowiak et al. 2014). This is a reference
to the aquatic grain, wildrice or manoomin (Zizania
palustris L.), a traditional staple in the Ojibwe diet.
Contemporary practices using NTFPs for medicinal
purposes remain important to diverse communities (e.g.,
Garibaldi 1999). Ethnobotanical studies of indigenous
peoples published in the 19th and 20th centuries list
hundreds of plant species used for medicinal purposes
in simple and compound formulations (e.g., Smith 1923
and Moerman 1998 for North America). Today, NTFPs
continue to be used to treat illness and support physical
and psycho-social health. It is common for families
to have their own NTFP-based traditional medicinal
practices. Many communities also have traditionally
trained healers, who harvest and administer NTFPs.
Medicinal and spiritual practices using NTFPs are
among the most culturally sensitive (Geniusz 2009), and
detailed information about these uses is generally avoided
in this report, including the regional summaries, except
where information is broadly known and published.
The line between food and medicine frequently is
indistinct, a widely observed phenomenon encapsulated
in the quotation attributed to Hippocrates (460–370
B.C.E.), “Let medicine be thy food and let food be thy
medicine.” Berries offer one example of the importance
of NTFP foods for the physical and social health of many
communities. These small fruits are traditional foods
throughout most of the continental United States. Recent
research has documented the value of phytochemicals
present in many berries for regulation of a variety
of metabolic conditions (Basu et al. 2010, as cited in
Lynn et al. 2013). In Wabanaki culture (the Maliseet,
Mi’kmaq, Passamaquoddy, and Penobscot tribes of
Maine), berries are used extensively for women’s health,
and in coming-of-age ceremonies (Lynn et al. 2013).
A similarly blurred line exists between the medicinal
and spiritual functions of many NTFPs used
throughout the United States and its affliated islands.
Examples from two regions illustrate. Devil’s club
(Oplopanax horridus (Sm.) Miq.) is the most common
and widely used medicinal plant of coastal Alaska
Natives (Garibaldi 1999). It is also considered to
have spiritual properties (Moerman 1998). In Pacifc
island cultures with rich ethnobotanical traditions,
Piper methysticum ((G.) Forst.), known as kava in
Polynesia and sakau in Pohnpei, is commonly used for
ceremonial, medicinal, and recreational purposes.

Culturally appropriate livelihoods—The U.N. Declaration
on the Rights of Indigenous Peoples recognizes economic
practices as having cultural bases fundamental to the
survival of peoples (United Nations 2008). The ways
households and communities meet their needs for
material survival can be grounded in and have profound
implications for cultural practices. Many indigenous
peoples struggle to maintain livelihoods that support
material well-being while honoring cultural teachings
about right relationships among human beings and
between humans and the nonhuman world. NTFPs
play important roles in such efforts through their
use as subsistence goods, in traditional trade and
barter, and trade in formal and informal economies
(Emery 1998, 2001; Emery and Pierce 2005).
Basketry traditions offer a case in point. A wide variety
of wild plant materials are used in the making of baskets
by peoples from Maine and New York (Benedict and
Frelich 2008) to California, Oregon, and Washington
(Hummel and Lake 2015). Basketry traditions have
endured ecological and political transitions (Hill 1997)
and are central to indigenous cultural revitalization
efforts taking place throughout the country (fgure 4.4).
Baskets in many sizes and shapes are used for utilitarian
purposes including food storage and cargo. They also
are works of art that rely on and give physical form to
traditional ecological knowledge (TEK) and culture
(Anderson 2005). The sale of baskets made from NTFPs
allows individuals and families to derive some or all
of their needs for cash income through traditional
cultural practices. For example, in the Pacifc islands,
over one hundred cultivars of Pandanus spp. (common
names include pandan and screw palm) provide fruit
and palm-like leaves that are processed and woven
into mats, traditional clothing, and baskets. Some
of these items have profound cultural signifcance,
such as fne mats offered as gifts in ceremonies of
marriage or meetings of leadership. Others, including
baskets, have been adapted to modern markets and
are major sources of income for indigenous women,
especially in the Marshall Islands and other atolls.
Subsistence practices are central to many cultures,
particularly indigenous peoples. Hunting, fshing,
trapping, and gathering NTFPs are regarded as forms
of acquiring wealth. Loss of capacity to engage in
subsistence practices is a form of impoverishment and
represents a fundamental threat to material, cultural,
and economic survival (Emery and Pierce 2005, Hunn
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Figure 4.4—Nontimber forest products are foundations for culturally appropriate livelihoods. Sale of baskets using traditional techniques
and contemporary artistry is an important source of income for many Native artisans. Left: Gabriel Frey (Passamaquoddy Tribe) pounding
a black ash log (Fraxinus nigra Marshall) to delaminate annual growth rings for basket making. Right: Black ash purse with a leather lining,
created by Gabriel Frey. (Photo credits: Suzanne Greenlaw.)

1999, Schroeder 2002). The subsistence practices of
some peoples in the United States enjoy legal status
(see chapter 7), although the actual terms under
which these are exercised are frequently contested.
Alaska has 229 federally recognized tribal governments
that represent indigenous peoples of that state. Alaska
Native groups maintain strong physical and cultural ties
to traditional areas used for subsistence harvests of fsh,
wildlife, plants, and mushrooms. For Alaska Natives,
subsistence is a cultural marker and a way of maintaining
what it means to be a native. NTFP harvesting, including
the gathering of traditional foods, provides connection to
place, belief, and heritage that are essential to expressing
and maintaining native culture and indigenous identity
(Schroeder 2002). The Alaska State Department of Fish
and Game maintains data on subsistence practices in the
United States. While these records have focused on fsh
and game, NTFPs such as berries and wild greens also
are widely used for subsistence purposes (Norris 2002).
Cultural teachings and observances—Each step in the suite
of NTFP practices, from preparation for harvest to fnal
use of a plant material or mushroom, offers an occasion

for cultural teaching (fgure 4.5) and NTFPs are essential
to many cultural observances. The description of cultural
teachings and observances, like other information
presented here, is not intended to romanticize or
universalize what actually happens on the ground. In any
community, there are individuals who follow or adhere to
social guidelines about correct behavior and those who do
not. This is no less true where NTFPs are concerned than
it is in any other arena. Likewise, there are variations in
customs between and within cultures. Nevertheless, the
following describes common teachings across cultures
about how to do things “in a good way,” which dedicated
cultural practitioners teach, observe personally, and hold
as the measure of best practices and personal integrity
(as stewardship obligations and respectful use of NTFPs).
Taken as a whole, it demonstrates the importance of
NTFPs to the survival and maintenance of culture.
Often, NTFP practices are social occasions, in
which people of different ages and levels of ability
take part. Each activity is an opportunity to teach
interrelated material and spiritual and cultural values
to youth and others (Ruelle and Kassam 2013).
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those who are unable to participate in harvesting.
When the plant material or mushrooms are intended
for sacred use, rituals may be an essential part
of their preparation. Practices surrounding imu,
or underground ovens, exemplify cultural values
embedded in preparations that involve NTFPs. Imu is a
traditional food preparation that has been used across
Oceania for over 4,000 years to cook taro (Colocasia
esculenta (L.) Schott), breadfruit (Artocarpus altilis
(Parkinson) Fosberg), and other staples for nutritional
and ceremonial purposes. Events surrounding imu
bring people together to gather resources, prepare
the imu, enjoy food, clean up, and distribute leftover
food. It also brings people together metaphorically,
through sharing culturally meaningful experiences and
maintaining social relationships (Kamelamela 2012).
In addition to cultural teachings and practices that
emphasize relationships between human beings and
the natural world, NTFPs are integral to customs
that reinforce cultural norms about right relationships
among people. Harvesting, processing, distributing,
Figure 4.5—Nontimber forest product practices offer an occasion
selling, and using NTFPs for cultural and social
for cultural teaching. Elders of the Karuk Tribe, Lillian Rentz
(upper left) and LaVerne Glaze (lower right), harvest edible corms
activities allow different individuals in a family, tribe,
(Brodiaea coronaria (Salisb.) Jeps.). (Photo credit: Frank K. Lake,
community, or business to serve roles that strengthen
U.S. Department of Agriculture, Forest Service.)
sociocultural cohesion. This is particularly evident in
the distribution and use of NTFPs. Redistribution or
Preparations for harvest may include instruction
sharing of NTFPs serves as a form of social capital and
in making tools or containers from other NTFPs.
an expression of respect, as when younger individuals
Understanding phenological characteristics, i.e., the
make “payment” with NTFPs to elders or mentors
relationship between observable phenomena in the
who instructed them. Frequently, plant materials and
landscape such as weather or events in the lifestage of
mushrooms are distributed so that their benefts extend
a species with appropriate timing for the harvest of a
plant material or mushroom, can be especially important beyond harvesters and their households. Sharing
NTFPs may be as formalized and ceremonial as the
to success [see chapter 2] (Armatas et al. 2016, Lantz
potlatches of Pacifc Northwestern tribes (Turner et
and Turner 2003). Instruction about these relationships
al. 2008) or as commonplace as taking a slice of wild
occurs in practice on the ground, but also may be
berry pie to a neighbor. In either case, such forms of
embedded in cultural teachings that have ensured the
distribution reinforce relationships between people and
survival of people through extended periods of time.
refect cultural teachings about respect and reciprocity.
Teachings that accompany harvest include information
Day-to-day use of an object made from an NTFP can
about how to fnd a NTFP and choose materials with the create continuous, living connections between a person
desired properties. They also may involve orientation to
and the environment from which it came (Deur and
and reinforcement of larger world views, including human Turner 2005), but also between the user and the people
beings’ roles, relationships, and responsibilities to the
who harvested, prepared, and distributed that item.
natural world (Emery et al. 2014). Often, instruction in
best practices includes prayers and other forms of respect NTFPs also are essential materials in special cultural
observances. With their role in observances of major life
and reciprocity (Reo and Whyte 2012, Turner 2001)
passages such as marriages and coming of age ceremonies,
Processing NTFPs can provide occasions for diverse
cultural uses of NTFPs are part of supporting individuals
members of a community to come together, including
and weaving together communities. As the focal point
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of seasonal celebrations, they help to orient people in
time and reinforce resource-based livelihood strategies.

disturbance or management effects, all associated
with sustainability of the resources (Turner 2001).

Knowledge and connections to nature—Local and
traditional ecological knowledge are essential to the
exercise of NTFP cultural values. As described earlier in
this chapter, knowledge developed through stewardship,
gathering, and using NTFPs is comprehensive (Turner
2001). It includes, among other things, information
about factors needed to access, harvest, process, and use
plant materials and mushrooms. Local and traditional
ecological knowledge employed to access and use NTFPs
includes species identifcation, phenological relationships,
microsite and landscape characteristics, stewardship
strategies, and processing to unlock nutritional and
medicinal values and produce items such as baskets.

Such detailed ecological knowledge has clear value for
understanding effects of climatic variability at local
and regional scales. Much effort has been dedicated to
understanding TEK (Berkes 2012, Parrotta and Trosper
2012) and establishing ethical protocols for respecting
indigenous knowledge and culture (Geniusz 2009, Smith
1999). Key principles include recognizing the rights of
communities, especially indigenous communities, to
choose what information is and is not shared and how it
is used (Williams and Hardison 2013) (box 4.1). Applying
these principles to work on cultural values of NTFPs in
an era of changing climate will provide a foundation for
respectful, productive collaboration between harvesters,
their communities, scientists, and policymakers.

NTFP knowledge and practices are not homogenous
within individual tribes and communities. Rather,
gathering and use of NTFPs varies across and within
them. As some practices are widespread (e.g., berry
picking), specialization of knowledge and practices
for particular NTFPs also is common (Emery 1998).
Individual families may focus on a particular species
or suite of species and it may be inappropriate to share
some or all of this knowledge. Further, like other forms
of TEK (Reo and Whyte 2012), NTFP knowledge is
dispersed. No individual or family possesses the full
body of a tribe or community’s collective knowledge
about the plants and mushrooms in their environment.
In addition to its value for cultural maintenance,
such knowledge and the practices associated with
it create connections to nature with demonstrated
benefts to physical and psycho-social well-being
of individual community members (Tenberg et al.
2012). Research demonstrates that time spent in
natural environments reduces cortisol levels and other
physiological measures associated with stress-related
diseases (Park et al. 2011), and some research indicates
a reduction in behaviors associated with attention
defcit/hyperactivity disorder (Kuo and Taylor 2004).
Erosion of such knowledge poses corresponding risks
to cultural survival and individual well-being. In
addition to traditional methods of passing information
within families, many communities have institutions
and programs designed to teach youth about their
cultures, including NTFP use and TEK of species,
habitat requirements, environmental processes, and

Identity and social cohesion—NTFPs are part of cultural
expression and identities of indigenous peoples and
contribute to social cohesion of individuals and
communities, whether residing in ancestral homelands,
cities, or distant locations. The role of NTFPs in identity
formulation is especially evident in indigenous origin
stories. In addition to examples provided earlier in this
chapter, traditional accounts state that Native Hawaiians
are descendants of Sky Father (Wãkea), Earth Mother
(Papa), the Progenitor of the stars (Ho’ohõkũkalani),
and the taro plant (Colocasia esculenta (L.) Schott).
Wabanaki teachings say that the peoples of present day
Maine sprang from black ash (Fraxinus nigra Marshall).
Material practices using NTFPs also are potent markers
of identity. As noted earlier in this chapter, subsistence
practices, including uses of NTFPs, are regarded as
an important part of what it means to be an Alaska
Native. Arts and crafts produced from forest plants
are integral to culture and are vehicles for expressing
identity. For example, California and Pacifc Northwest
basketmakers traditionally have used combinations
of materials, techniques, designs, and patterns
distinctive to their tribe (Hummel and Lake 2015).
NTFPs also play a role in, among other elements, a sense
of belonging and responsibility to a larger group and
forms of social assistance for individuals understood to
be vulnerable or in need (Norton and Haan 2013). NTFP
practices and celebrations that use foraged plant materials
and mushrooms are occasions for extended families
and broader social networks to come together around a
sense of community. Norms surrounding the distribution
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BOX 4.1
ETHICS AND NONTIMBER FOREST PRODUCT KNOWLEDGE
Often people ask, “How do American Indians use this
plant?” It is a simple enough question and the questioner
usually expects a commensurately simple response. To
answer this question in a culturally appropriate manner,
however, takes time, depth of understanding, respect,
and trust not obtained quickly. As knowledge holders,
culture keepers may be charged with maintaining a body
of knowledge with proscriptions such as what information
can be shared, with whom, at what time of year, and under
what circumstances. The responsibility of those entrusted
with the traditional knowledge of how the plant is used
extends to rules about how that knowledge may be shared,
if at all. It may be that specialized or sacred information
can be shared only with the individual or family who will
become the next steward(s) of that knowledge. Others
may be deemed not culturally qualifed or unable to honor
the responsibility to safeguard that knowledge in culturally
appropriate context.
In her book, “Our Knowledge is Not Primitive: Decolonizing
Anishinaabe Botanical Knowledge”, Wendy Makoons
Geniusz discusses the history of ethnobotanical work with
tribes in the U.S. Upper Midwest:
Researchers have recorded a fair amount of
information about how the Anishinaabeg work
with plants and trees; however, much of this
information has been colonized. To use this
knowledge for cultural revitalization, it must be
reworked and reinterpreted into a format that
is appropriate and usable to contemporary
Anishinaabe-izhitwaawin (Anishinaabe culture).
(2009: 4)
Thus, to answer the simple question posed in this box
in a respectful manner, any response must be complete

of NTFPs can provide for the most vulnerable in a
community, particularly elders. The role of NTFPs
in social cohesion is evident in many cultures and
economies, where harvesting and using plant materials
and mushrooms are integral to celebrations, healing,
and redistribution of food and adornment resources.

4.4
Impacts of Climatic Variability
on Cultural Uses of Nontimber
Forest Products
Direct and indirect effects of increasing climatic
variability on NTFPs may result in signifcant disruptions
to culture and its contributions to human well-being
(Chief et al. 2014, Parrota and Agnoletti 2012). Altered

including who provided the information, the community
they are from, and when it was provided. The information
should include how and when the plants or mushrooms
are collected, how they are prepared, and instructions for
their use. It is only through this complete set of information,
including any traditional teachings, special instructions
for use, prayers, or songs that may go with the plant or
mushroom that a culturally appropriate portrayal can
be presented. Given the critical nature of NTFPs to the
cultural survival of indigenous communities, it becomes
equally critical to ensure that their traditional knowledge be
protected against misappropriation and maintained in the
most culturally relevant and useful forms possible.
In this chapter, which documents uses of NTFPs by
indigenous peoples, some specifc uses of forest products
are presented. Out of respect, the authors have avoided
mention of plant uses involving medicinal, ceremonial,
or spiritual purposes that are not widely known. We have
attempted to limit our description of NTFPs to those which
are more public and utilitarian in nature. For example,
noting that maple sap is collected for the purpose of
making maple syrup does not disclose a use for a plant not
already widely known.
While recognizing the cultural intricacies of sharing
traditional knowledge, it is hoped that knowledge exchange
between Western scholars and traditional practitioners will
help to ensure the continued viability of culturally important
NTFPs in the face of increasing climatic variability and
the associated disruptions to knowledge systems and
traditional practices. The authors thought it important,
however, to offer this perspective so the indigenous people
who read this chapter will know we tried to offer this
knowledge in a respectful and inclusive manner.

spatial and temporal distributions of NTFP may have
some of the most immediate consequences. Changes in
location of suitable habitat may mean that a culturally
important species is no longer available within the treaty
territory or trust lands of a tribe or becomes effectively
inaccessible because of long travel distances (Ginger et
al. 2012). Observances central to cultural identity and
the transmission of knowledge may be compromised
by episodic or chronic shortages in volumes of cultural
keystone species whose life cycles are dependent on
particular climatic conditions. Likewise, altered timing
of seasonal variation in temperatures and precipitation
may result in phenological asynchronies (decoupling
of events that previously occurred simultaneously or in
predictable sequence), which reduce the effectiveness of
TEK or result in lack of availability of species at key times
in culturally defned livelihood cycles (Armatas et al.
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2015, Lantz and Turner 2003, Turner and Clifton 2009).
Where species continue to be available in place and time,
the physical properties needed for spiritual, religious,
utilitarian and craft materials may be altered directly by
factors such as changes in hydrology and temperature,
or indirectly by the emergence of insects and diseases.
Many sacred sites are considered as such, because
of the high signifcance of spiritually or religiously
important NTFPs found and utilized in those
localities. Climate-related disturbances and
mechanisms that result in changes of species at
sacred sites, could have a profound impact on the
continuance of cultural practices that require the
locality and the NTFP resource both be present.
The effects of climatic variability on social structures
and processes also will have ripple effects for culturally
important NTFPs. For example, rising sea levels may
result in greater pressure on upland NTFP resources as
land bases are reduced in island and coastal environments.
With sea level rise, coastal and island communities
face physical displacement, domestic freshwater source
contamination, and impairment to habitats that sustain
them culturally (Feary et al. 2012, FSM 2010, Maldonado
et al. 2013, Parrotta and Agnoletti 2012). Where these
displaced community members move into areas with
existing cultural uses of NTFPs (and there are few places
where this will not be the case), there is potential for
confict due to competing demands for resources. In the
case of displaced peoples for whom NTFPs have cultural
keystone values, movement into areas where these species
are unavailable by virtue of bio-physical absence or
social barriers to obtain them could represent a threat
to material and cultural survival. At the same time, it
should be noted that on some Pacifc islands, traditions
of accommodating kin displaced by drought or storm
are being adapted today as governments with higher
elevation lands proactively provide land for displaced
atoll dwellers (FSM 2010, Parrotta and Agnoletti 2012).
Within these general parameters, specifc effects of
climatic variability on NTFP cultural functions will
vary by region and cultural group. Each cultural
group is vulnerable to effects depending on their
geographic location, the cultural values of the species,
and interacting stressors at multiple scales (Bennett
et al. 2014, Burger et al. 2008). Some examples
of impacts that may be anticipated in particular
regions are provided in the regional appendixes.

4.5
Key Findings
• NTFPs are important to the cultures of diverse peoples
in the United States.
• Direct and indirect effects of increasing climatic
variability on NTFPs may result in signifcant
disruptions to culture and its contributions to human
well-being.
• The resilience of cultures and their NTFP-based
practices may be a function of the intensity, speed, and
duration of events that pose ecological and/or social
challenges to them.

4.6
Key Information Needs
• Many culturally important overstory species and their
likely responses to increasing climatic variability have
not been modeled and understory species largely are
absent from such analyses.
• Research on the cultural functions of NTFPs is lacking
for many peoples and parts of the Nation.
• Analyses are needed to understand the interactions of
increasing climatic variability impacts, management,
governance, and cultural uses of NTFPs.

4.7
Conclusions
NTFP cultural values derive from practices of harvest,
processing, distribution, and use, as well as plant
materials and mushrooms themselves. As changes
associated with altered climate affect landscapes and
social systems in which cultural uses of NTFPs occur,
they will affect and possibly threaten cultures throughout
the United States and its affliated islands. Among the
contributions to human well-being at risk are the roles
of NTFP knowledge-practice-belief systems (Berkes
2012) in food sovereignty and health security (Kassam
et al. 2010, Lynn et al. 2013), identity formation, social
cohesion, and livelihoods (Cocks and Wiersum 2014,
Emery 2002b, Lynn et al. 2013, Voggesser et al. 2013).
Such alterations could have adverse consequences for
indigenous, settler, and immigrant populations across
rural to urban environments. Particular attention may
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be required to fulfll the treaty and reserved rights
and comply with laws relevant to cultural values of
NTFPs to American Indians, Native Hawaiians,
Alaska Natives, and other rural residents of a state.
At the same time, culture is dynamic and there
are opportunities to mitigate and adapt to climatic
variability effects on NTFP cultural values. Indeed,
NTFPs frequently provide essential survival resources
in times of disruption when and where commercially
products are limited or not available (e.g., Redzic 2010)
and may do so during climate-related disturbances.
The resilience of cultures and their NTFP-based
practices may be a function of the intensity, speed,
and duration of events that pose ecological and/or
social challenges to them. Indigenous peoples have
noted that their cultures are the product of millennia
of adaptation to social and ecological change. As a
consequence, indigenous peoples have knowledge
systems and wisdom to offer as all of humanity seeks
to adapt to changing climate (Voggesser et al. 2013).
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