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Foreword by the Lead Author
This report, written in large part by Arctic indigenous
peoples, acknowledges the importance of including
Arctic indigenous peoples’ Traditional Knowledge and
Wisdom (TK&W) in scientific efforts to fully understand
the nature of biodiversity and biodiversity changes in
the North. It argues that without this input included in
a systemic way throughout the scientific community we
will never know the real scope of shifts occurring within
the myriad of diverse northern biological and ecological
systems.
It should be noted that the authors are individuals
rather than spokespeople for all Arctic indigenous
peoples. Frequently, as stakeholders, Arctic indigenous
peoples are expected to speak on behalf of all the
peoples without consideration that each culture is
distinctly different, and even within the cultures there
are differences. That being said, the authors speak of
issues, experiences, and observations that generally are
common between Arctic indigenous peoples. A Tlingit
perspective on the issues was added even though
they are not represented by a Permanent Participant
organization and are not considered to reside in the
Arctic as defined by the United States. This was done
as a demonstration that northern indigenous ways are
similar.

To begin to understand the importance of Arctic
peoples’ knowledge and wisdom is to recognize it is
based on their successful existence for thousands of
years in some of the harshest conditions and most
isolated communities on Earth. Such success is due to
their close connection with nature and their intimate,
year-round attention and adaptation to changes
occurring on the surrounding lands, in the waters, the
weather, and among the wildlife upon which their lives
have always depended. Importantly, Arctic indigenous
peoples have understood the whys of change as they
learned that all things are interconnected and so
could connect biodiversity changes to other events
happening around them. From this perspective some
would say they were the original ecosystem scientists
with a body of knowledge, i.e. data and information,
and wisdom, i.e. context, passed down through
thousands of generations.
Here the reader will hear directly from indigenous
peoples of the Arctic—Unangan, Gwich’in/Gwitchin,
Athabaskan, and for comparison, Tlingit of sub-Arctic
areas—speaking of this biodiversity and ecosystem
knowledge and of elder’s wisdom, of changes in the
past and present: changes in tastes, scents, sounds
observed, watched, and understood through all the
local, regional, historical, and current interdependent
Woman preparing salmon for drying.
Photo: Larry Ilarion Merculieff
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relationships of life in the North. The reader is urged to
consider this ‘different’ way of knowing and, more than
that, to acknowledge its worth and to include such vast
reserves of knowledge in society’s search to record and
understand biodiversity and biodiversity changes.

-- are critical. This is done through many methods from
learning how to fish and hunt, preparing the food for
storage through the winter, to storytelling and making
art such as intricately carved ivory scenes or wooden
ceremonial masks.

This is where Arctic indigenous authors discuss wisdom
and its intrinsic role in understanding shifts, mutations,
fluctuations relating to the land, plants and animals
around them, their communities, and their subsistence
hunting and fishing areas. Wisdom is never a done
thing. Instead it is a fluid river with many tributaries
adding to its body of water without ever erasing the
core river. Wisdom is an active resource that greatly
contributes to, and is essential to, fully understanding
what, and why, life in the North is undergoing dramatic
changes. That the North is the proverbial canary in the
coal mine called climate change may be a cliché but it
does not belie its truth or the cascading consequences.

This report details these facts as told by a variety of
North American Arctic indigenous peoples. It also
explores the importance of place names and how they
often reflect far more complex information than just
the physical designation of a place; the name may also
communicate Arctic indigenous peoples’ reverence for
and connection to the area being described as well as
historic, observed environmental changes.

Few people are more aware of their immediate
surrounding and the wildlife they depend on than
Arctic indigenous peoples. Even the faintest changes to
those surroundings and wildlife are noted.
This report reaches into the multifaceted nature of
Arctic TK&W, describing both the breadth and nuanced
characteristics of what many regard as specific
methodologies and pathways of understanding
biodiversity and biodiversity changes. With thousands
of generations passing down knowledge and wisdom
in oral form, and through their own experiences, rituals,
songs, dances, art, and in other ways, Arctic indigenous
peoples know that everything is interconnected.
Everything is interconnected; from the heart of the
hunter and his intention, to the salmon’s struggle to
reach its spawning ground; to the bear’s poor eyesight
but excellent sense of smell; to the consciousness of
the river shore and stones adjusting to higher levels
of incoming freshwater, as moody glaciers melt under
the hot sun. Arctic indigenous peoples’ have this acute
awareness of the interconnectedness, as they are raised
by a traditional community, by the elder’s story-telling,
and as they are taught to learn with all of their senses
– from hearing, seeing, and tasting to gut response,
intuition, and their own ‘heart sense’. Traditional
Knowledge & Wisdom is no mere accumulation of facts,
events, or a tribe’s historical adaptation to changes; it is
inextricably interwoven with wisdom, spirituality, and
trust – not just an intellectual trust but one that is felt
throughout the entire body.
Of the many indigenous peoples of the Arctic and
their many cultures, each profoundly different from
another, certain core traditions and practices can be
found in all their communities. Passing on ways of
doing -- the many traditional activities that keep their
culture alive and their communities healthy on all levels

This report addresses Arctic indigenous peoples’ many
‘ways of knowing’ the biodiversity that surrounds
them and of the changes happening in their habitat
and the ecosystem of which they are a part. Much of
this revolves around the traditional harvesting of fish,
marine mammals, waterfowl and land animals, as well
as preparing them for eating, smoking, and for winter
storage. Working so closely, season after season, with
the same creatures, community members alert others
to changes – such as worms appearing in salmon, or
taste differences in boreal caribou, or declining moose
populations in certain regions. Even the harvesting
of plants plays a role: for those involved in reindeer
husbandry, if there are no moss berries in the fall as
is usual in certain areas, it tells community members
that the reindeer herd has grown too big, eaten all the
lichen, and moved on to moss berries, which are not
a preferred food of reindeer unless they are starving.
They must cull the herd and then bring in ‘artificial’ food
to keep the remaining deer alive. Or kill the rest of the
herd and allow the lichen, berries, and other sources of
food to recover. Either decision has consequences: the
first will not only cost money but community members
may not like the change in taste of reindeer fed an
‘artificial’ diet; the second will deprive the community
of this important traditional food for several years and
allow caribou and other unwelcome foragers to move
in, affecting the ecological balance of the region, and
eventually changing its biodiversity and that of areas
from which the animals have moved. And there is this:
the deep shame of the men charged with monitoring
the herd. They will suffer, and so will their families—
not because of any community reaction, but because
they were raised with the belief that one’s relationship
with the land, sea, marine life and wildlife is what is
most important in life. The men have not respected the
reindeer, the lichen, the berries, or their community—
everything that sustains them. For those relying on
wild caribou, there are often similar consequences of
not providing their families with a huge component
of their traditional diet. Caribou have a difficult time
reaching customary foraging areas as the freeze/thaw
cycles change, and thus are more difficult for hunters
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to locate. This also affects the caribou population
because of two climate change factors; first, being
unable to reach their traditional calving grounds at
the appropriate time when spring comes much earlier
than in previous years and the calves are not ready to
be born; and second, a massive explosion in the Arctic
mosquito population with swarms of these insects
intense enough to force caribou and their young to
move from their long established spring and summer
foraging and calving grounds as well as alter their usual
migration routes. These changes, in turn, affect and/
or cause many other biodiversity changes within the
caribou’s annual, ‘usual’ wide range.
Indigenous Arctic peoples have noticed many
changes under the warmer weather patterns they
are experiencing, changes that threaten indigenous
ways that have survived for millennia. Earlier and
longer periods of warmer weather has allowed
bug infestations to move north and destroy trees,
different birds and other animals to move into new
territories, just as marine life—from bowhead whales to
zooplankton—follow the receding icepack north.
Section 4 of this report looks at the urgent concerns
and ways some indigenous peoples are trying to
manage these biological changes. Section 5 reveals
what can happen when a research branch of a Canadian
institution works with Arctic peoples to assess different
aspects of biodiversity in their region.
Traditional peoples of the Arctic
and western scientists share a
common concern: an urgent
need to understand the forces
driving such extraordinary
changes. One of the greatest
challenges, ironically, is not that
we have too little understanding
of the science involved, but
that we have yet to resolve the
human-to-human component;
the Arctic indigenous peoples
to the western scientists in order
to get the maximum amount of
information to guide decisions.
Section 6 of the report explores
this most complicated of
mazes requiring time, patience,
cooperation and the willingness
of all parties in forging the only
worthwhile way forward. This
section deals with how Arctic
TK&W can help scientists and
researchers in a number of
ways, and an example of a true
partnership between scientists
and Arctic traditional peoples.

The last section of this report contains key suggestions
for resource managers, scientists and other decisionmakers and stakeholders on what the lead author
of this report, based on his extensive experience in
dealing with these matters, believes must be done
to achieve true partnerships in trying to understand
biodiversity and biodiversity changes in the North.
This report is a call to action for both scientists and
Arctic indigenous peoples to work together to identify
and understand the changes in biological diversity
occurring in the North. Together they must build
bridges between worlds. It will not be easy. How, for
example, to translate the Arctic TK&W of working at
an Earth-based pace, i.e., knowing that one must be
present and slowdown in order to listen and learn
from their environment, to those whose funding often
allows them to be out in the field for only six to twelve
weeks of the year? How to familiarize Arctic indigenous
peoples with the single-species and ecosystem kinds
of research currently used by scientists? We are about
to level the playing field; to cross over into each
other’s worlds so that trust is established, involvement
encouraged, contributions appreciated, and so that
there is recognition of the common goals across these
frontiers.
Ilarion (Larry) Merculieff

Aleut Woman (Leanna Bear) of King Cove filleting halibut.
Photo: Nadine Kochuten, 2016
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Preface
The nature of this report is unusual in that it discusses
a process through which most interaction and
consultation with indigenous peoples and other
community members in research, monitoring, and
assessment takes place, in a town hall meeting, or the
talking circle, or workshops, all of which mean that
information exchange takes place verbally. So in writing
about this process, Ilarion Merculieff refers a great deal
to individual conversations which have taken place
during his lifetime as an Aleut leader. We’ve done our
best to show where this is taking place so that it is clear
that he is providing his own recollections. We have to
be able to refer to verbal communications because
that is how this type of knowledge is passed from one
person to another. In this report there is sometimes
a tone which could be interpreted as critical, but it’s
not critical in the sense that it’s implying that research
that’s been carried out is wrong, it’s simply saying that
the findings are only correct for a certain time period
and geographic location, and so when findings are
presented at a community meeting, some elders or

Belkofski, an abandoned Aleut Village.
Photo: Nadine Kochuten, 2012

hunters, or others with the appropriate knowledge
might say that researchers may have missed additional
information that could have made the conclusions, and
by extension decisions made from those conclusions
better. This is the essence of including traditional and
local knowledge, they are a different way of knowing
and the earlier and more extensively they are included
the better. In my view, Ilarion makes this point very
well from the perspective of an indigenous person who
has had many opportunities to observe the two ways
of knowing attempting to work together. AIA is proud
to have been involved with this report, and we wish
to thank the many individuals who put a great deal of
work into it, but we especially want to thank Ilarion
Merculieff for his knowledge and wisdom. We hope that
this report provides a basis for continuing progress in
the inclusion of traditional knowledge and wisdom in
the work of the Arctic Council and beyond.
Jim Gamble, Executive Director, AIA
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1.0 Introduction
Arctic Indigenous peoples’ perspectives
of biodiversity and the challenges they
face are based on their dependence on
the environment, their values, ways of
knowing, and their belief systems. Varied
as these ways of knowing, values and belief
systems are, the special relevance of Arctic
Indigenous understanding of the protection
of biodiversity has been recognized by the
international community and clearly set forth
in diverse instruments, most prominently
perhaps, in the UN Convention on Biological
Diversity.
The CBD, in article 8 on “In-situ Conservation”,
specifies the duty of the national parties
of the convention to “respect, preserve
and maintain knowledge, innovations,
and practices of Indigenous and local
communities embodying traditional lifestyles
relevant for the conservation and sustainable
use of biological diversity…”
To the degree that stipulations such as this
are implemented, they greatly facilitate
Arctic Indigenous peoples’ contributions to
the protection of Arctic biodiversity and will
provide more opportunities for traditional
knowledge to inform the policy making
process (Mustonen & Ford, 2013).
This report is a compendium of Arctic indigenous
perspectives and understandings from indigenous
authors, and others that work closely with Arctic
indigenous people in government, academics, and
research, on biodiversity change in the Arctic and
examples of the use of Traditional Knowledge &
Wisdom (TK&W) in managing fish, wildlife, and habitat.
The indigenous peoples who live in the Arctic, whose
perspectives and knowledge are discussed here, are
Permanent Participants of the Arctic Council (PPs) and
members of the Council’s biodiversity working group,
the Conservation of Arctic Flora and Fauna (CAFF).
The PPs are the Aleut International Association (AIA),
Arctic Athabaskan Council (AAC), Gwich’in Council
International (GCI), the Inuit Circumpolar Council
(ICC), Russian Association of Indigenous Peoples of
the North (RAIPON), and the Saami Council. All have
traditions, customs, languages, and practices, which
are unique and very different from each other, but all,
abide by certain common principles. The Arctic peoples
are people of the heart, the ‘real human beings‘ as
many call themselves in their own language. It is the
principles they hold in common, how their knowledge
and wisdom may contribute to better management

of fish, wildlife and habitat, and the shared challenges
the peoples of the Arctic face that are the focus of this
report. As this report focuses on the North American
Arctic, contributions came from AIA, AAC, and GCI. ICC
did not nominate authors or directly participate in the
writing of this report. The Inuit perspectives presented
in this document were gathered from previously
published documents.
The objective of this report is to advance the
consideration of including Arctic TK&W into the
decision-making processes to manage fish, wildlife, and
habitat. The purpose is to assist resource managers,
scientists, other decision-makers, and stakeholders
in understanding Arctic indigenous worldviews
and their TK&W, and to move the dialogue forward
on synthesizing systems of knowledge in Arctic
biodiversity conservation and sustainable use. This
report also supports the Arctic Council’s emphasis on
the unique role played by Arctic indigenous peoples
and their Traditional Knowledge in the Arctic Council
(Arctic Council, 2015) and is consistent with the
“Recommendations for the Integration of Traditional
and Local Knowledge into the work of the Arctic
Council”, prepared by the Sustainable Development
Working Group and welcomed by the Arctic Council in
2015.
To develop this report, CAFF created a flexible outline,
literature was then considered (Legat & Ebert, 2014),
and PPs were asked to nominate knowledgeable
indigenous authors from their regions. Ilarion Merculieff
was nominated as lead author because of his extensive
experience working with Arctic indigenous peoples
and scientists, and his cultural up-bringing and
knowledge as a tradition bearer. Some of Ilarion’s key
accomplishments include serving as the director of the
department of public policy and advocacy in the Rural
Alaska Community Action Program from 2000-2003, led
a four year effort to gain federal and state recognition
of Alaska Native subsistence rights, and he was the
keynote speaker on indigenous perspectives on climate
change at the 2009 World Wilderness Congress and is
the senior advisor to the congress, as well as numerous
publications about indigenous ways of life and TK&W.
Literature included ethnographic and linguistic studies,
reports produced by the communities, and reviews
of theoretical essays by social scientists who have
worked with Arctic peoples. Many indigenous authors
contributed to this report. Their names and biographies
are listed under ‘Contributing Authors’.
There are three main parts to this report. Each section
identifies whether it was written by the lead author
or a contributing author, and the introductions and
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transitional sections were written by the lead author.
Part 1 describes multiple ways Arctic peoples have of
relating to the land, environment, and biodiversity,
providing examples of how even the same word—such
as place names—may have distinct, even dissimilar
meanings based on differences such as history of the
place or significant events affecting the area’s fish,
wildlife, and habitat. This is an example of how the
richness of Arctic indigenous peoples’ oral tradition
is challenging to capture in written texts but may be
critical to understanding what has and is happening
ecologically. In Part 2 Arctic indigenous perspectives
and understandings on biodiversity and biodiversity
change are described through examples provided
by traditional harvesters who reflect on particular
aspects of harvesting. Part 3 presents examples of using
Arctic indigenous perspectives and TK&W either as a
sole-source or complementary source for managing
fish, wildlife, and habitat. The report concludes
with a discussion of challenges and opportunities
for the inclusion of TK&W in research and scientific
assessments, which if implemented would lead to more
effective decision making in ‘managing’ fish, wildlife,
and habitat.

Aleut Baby (Hayden Johansen) of King Cove looking at salmon.
Photo: Delores Kochuten, 2015

1.1 The essence and substance of
Traditional Knowledge and Wisdom
regarding biodiversity
Ilarion Merculieff
To begin a dialogue on synthesizing systems of
knowledge in Arctic biodiversity, an understanding of
Arctic TK&W on its own terms, within its own context, is
required. This section provides some information about
how Arctic indigenous understanding and knowledge
are formed, and how Arctic TK&W differs from western
science in the management of fish, wildlife and habitat.
Arctic indigenous peoples are keen observers of the
environment in which they live because they rely
on animals, fish, other wildlife, the weather, sea, ice
conditions, waters, and lands for their cultural, spiritual,
and nutritional needs. The information is essential
because their very lives and the well-being of their
communities depend on it. Arctic cultures know that
human intelligence exists and operates not simply in
the mind but in the body and spirit as well. They learn
through all of the senses: hearing, seeing, tasting,
smelling, intuition, gut responses,
feelings, thoughts, emotions, body
signals, and their ‘heart sense’.
Underneath the physical aspects
of life there is the knowledge that
we are profoundly connected to All
That Is. Ultimately, this is the basis for
Arctic indigenous spirituality. Through
interdependent relationships, the
environment helps Arctic indigenous
peoples know who they are as
individuals, as indigenous peoples, and
as part of the Whole.
These aspects may not be articulated
in the specialized language of western
science, but all can be found in the
context of the cultures, teachings,
and ways of living of indigenous
peoples of the Arctic. Although the
cultures are uniquely different, with
different languages, different customs
and traditions, all have a holistic
understanding that has evolved
over thousands of years through
experiential lessons that come from
daily interactions, elder’s stories,
and intimate relationships with the
environment in which they live.
“Traditional ways of knowing” and
“Traditional Knowledge” are western
terms that have evolved out of the
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gradual awareness on the part of western scientists and
researchers that Arctic indigenous peoples are experts
about their own environments and have worldviews
critical to the human future. For me to describe these
terms in the way the Arctic peoples understand them
would require at least a book length description, and
even then, it would not do them complete justice. To
characterize these terms would be to attempt to define
a myriad of Arctic indigenous peoples, their cultures,
and entire ways of perceiving, understanding, and
living in the world. Among Arctic indigenous peoples
it is understood that certain aspects of Creation cannot
and should not be defined; to attempt to do so, to
identify everything in the Mystery, diminishes its true
meaning and essence and thus detracts from the
spiritual experience of it.
That being said, the PPs recognized a need for a shared
definition for use in the work of the Arctic Council and
the PPs agreed on a definition of TK in the referenced
Ottawa Traditional Knowledge Principles:
Traditional Knowledge is a systematic way
of thinking and knowing that is elaborated
and applied to phenomena across
biological, physical, cultural and linguistic
systems. Traditional Knowledge is owned
by the holders of that knowledge, often
collectively, and is uniquely expressed and
transmitted through Indigenous languages.
It is a body of knowledge generated
through cultural practices, lived experiences
including extensive and multi-generational
observations, lessons and skills. It has been
developed and verified over millennia and is
still developing in a living process, including
knowledge acquired today and in the future,
and it is passed on from generation to
generation. (ACPP, 2014)
Due to a long history of institutional racism and a lack
of awareness, the knowledge and wisdom derived
from thousands of years of direct experience with,
dependence upon, observation of, and interaction with
the natural world by peoples of the Arctic have been
largely ignored, dismissed or marginalized by many
academic, scientific, and policy-making individuals and
institutions. In the U.S., scientists and managers strive
to use the “best available science”, and this sometimes
means exclusion of TK&W as it is understood and
applied by Arctic indigenous peoples. In Canada, while
required to use “best available knowledge”, recognizing
that science is not the only type of knowledge, use
of TK&W remains a challenge. Researchers of the
United States and Canada may include elements of
northern indigenous TK&W and some examples of this
are provided later in this document, but more work
is necessary to ensure that all elements of TK&W are

utilized including the cultural context. Western science
is structured, analytical, quantitative, and methodical,
while TK&W is holistic, circular, qualitative, and focused
on adaptation. For Arctic Peoples, TK&W and western
science are two different knowledge bases that have
different methodologies. Over the past few decades,
scientists and researchers in higher education and
government have begun to recognize the value of
the information, knowledge, and holistic worldviews
developed by the people of the Arctic. Indeed, many
of these western institutions have slowly begun
to realize that some of the limitations of western
approaches -- such as a tendency to compartmentalize
knowledge and expertise -- can be ameliorated by
Arctic indigenous approaches. Indeed some of the
developments in western science, such as complex
systems and chaos theory, have preexisting parallels
in indigenous ways of thinking, especially in the Arctic
where cause and effect are known to be connected
to everything. Chaos theory, for example, reflects an
understanding that everything affects every other
thing, and indigenous peoples have always known this
in their understanding that everything is connected.
Generally, TK&W of Arctic peoples involves a qualitative
understanding of:
1. how cultures are sustained in extreme
climates;
2. how/when/where to access subsistence foods;
3. daily and seasonal weather patterns;
4. sustainable food harvesting techniques and
strategies;
5. wildlife biology and behavior patterns;
6. how to adapt to climatic changes;
7. complex natural interrelationships;
8. abnormal natural phenomena in the context
of long time periods; and
9. qualitative historical knowledge and
information of the natural world.
Although western ways have seeped through to
traditional Arctic cultures, most still maintain their
traditional cultural ways because their lives and the
quality of their lives depend on it.
Arctic indigenous people are often aware of trends and
anomalies in the natural world far in advance of the
western scientific community. This is because their lives
have depended upon their ability to detect changes
in their environment for over 10,000 years. Indigenous
peoples are observant of the subtlest changes in
wildlife and environment, and therefore are often aware
of trends and anomalies far in advance of the western
scientific community. What Arctic cultures know and
understand about their immediate environments and
the wildlife that breed and occupy their areas can’t be
replicated.
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“Indigenous people…have their own
classification systems and versions of
meteorology, physics, chemistry, earth
science, astronomy, botany, pharmacology,
psychology (knowing one’s inner world), and
the sacred” (Burgess, 1999).

is an intellectual (brain) function and wisdom is an
experiential (heart/spiritual) function. Both are needed
in order to understand anything in a deeper sense.
Traditional ways of knowing include both knowledge
and wisdom, and are not just a brain or intellectual
function.

Perhaps most importantly, many Arctic indigenous
elders understand the term ‘Traditional Knowledge’
as containing ‘wisdom’, as in ‘Traditional Knowledge
and Wisdom’, although they do not use these terms to
describe what they know. From the perspective of the
elders, knowledge without wisdom is what is bringing
humanity to the brink of destruction; human beings
strive for information and knowledge, when what is
needed is wisdom—the willingness to look into our
own souls, to speak the truth, even if it does not comply
with what society generally accepts—and to have
the courage to act toward and advocate for putting
right that which is currently devastating Mother Earth
and humankind. The obvious issues of environmental
degradation, strife, and resource conflicts will not be
solved unless these deeper issues are understood and
addressed more profoundly.

This TK&W is a highly sophisticated holistic way that
evolved through precise cultural processes including:
the unique ways in which knowledge and wisdom
are transferred through thousands of generations by
learning and applying a holistic way of knowing, by
collective information sharing, by use of traditional
spirituality, and by guidance from elders.

Gideon James is a Nantsaii (First peoples on the Land)
Gwich’in elder in Arctic Village who is seeing shifts in
fish migration:
“I really think the fish are moving toward the
Yukon (120 miles south). Global warming is
here. Scientifically, we can’t solve it, but as
human beings; we can slow it down…” (Yeo &
Bhardwaj, 2014).
AUTHOR’S NOTE: The words ‘wisdom’ and ‘ways of
knowing’ are used to characterize Arctic indigenous
worldviews. This writer advocates for the use of these
words in lieu of phrases like ‘Traditional Ecological
Knowledge’ or ‘Traditional Environmental Knowledge’ or
‘Local Knowledge’. Knowledge is a collection of facts and
information stored in memory. It implies a focus only on
what is known and separates it from how this is known
or the true context in which something is known. I believe
these terms used by many scientists and policy-makers
are too limiting and confining to accurately characterize
the multi-dimensional aspects of traditional ways of
knowing of Arctic indigenous peoples. Separating the
‘what’ from the ‘how’ results in use of information out of
context, therefore creating distrust and conflict between
Arctic indigenous peoples and those who wish to use the
information.
The Arctic indigenous elders teach that knowledge
without wisdom can have catastrophic results. For
example, the knowledge of how to make the hydrogen
bomb is different from the wisdom in knowing how
and when to use nuclear technology. Knowledge

Note: Being an elder for most Arctic indigenous cultures
is not a function of age, although it may take years
to become an elder. Rather, it is a function of being
acknowledged by the community as a tradition-bearer
and wise in the way of the human being.
As a significant result of the intimate relationships
between indigenous peoples of the Arctic and wildlife,
lands, and waters, they know the Arctic is much more
than just its physical geography. The Arctic has what
they characterize as moods, even emotions. Many
elders teach that one must be aware of what mood the
ice, water, and environment are in and, therefore, the
emotions that will be manifested, be they calm, anger,
rage, tempestuousness or playfulness. In all cases,
nature gives notice of impending changes. Those who
do not heed the warnings end in disaster.
All parts of an ecosystem are understood to have a
consciousness and this consciousness requires the
individual and community to act with reverence and
reciprocity. If a hunter or others do not properly honor
the creature that gives itself to the hunter for food, then
its spirit will not return to take physical form. This means
the forever loss of one reindeer, one bear, one seal
or one fish. Yet applied to the millions of fish, marine
mammals, octopi, and other sea creatures caught by
massive commercial fleets of ships, plus the death
of millions more sea lives discarded that die as socalled ‘by-catch’, it does not surprise Arctic indigenous
peoples that great ecosystem changes occur along
with crashing populations of fish and marine mammals.
Creation is viewed as having divine beauty, and there
must be humility in the face of a Great Mystery that can
never be completely understood by a human being. The
spiritual aspects of Arctic Traditional Ways of Knowing
are incorporated into everyday life, behavior, language,
and relationship, and cannot be separated from these
elements. Any attempt to separate these aspects
from Arctic TK&W is taking this information out of its
significant context; it stems from a profound ignorance
of how Arctic indigenous peoples understand and
relate to their environment. I think that western culture
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values what they call knowledge through observable
facts, not knowing that it is within the context of what is
known that is truly important. How indigenous peoples
of the Arctic know something is equally important to
understanding what is known.
‘Wisdom’ used in the context of Arctic TK&W has many
aspects. Cultural wisdom passed on to new generations
can only be understood and applied to the degree
the individual integrates this wisdom in everyday life
and living. It may complement and supplement one’s
own personal wisdom. One’s own personal wisdom
is accessible only to the degree that the person is
in touch with it and uses all aspects of the human
being: intuition, feelings, emotions, intelligence of the
body, and ability to connect in a ‘deep knowing way’
with all living things through such things as silence,
emptiness, meditation, dreaming, and being present
in the moment. Its basis is trust. Trust in life, trust in
being guided, trust in oneself. All of these qualities of
knowledge and wisdom are the basis on which Arctic
peoples have survived and thrived for millennia, and
knowledge of these ways is what makes one a traditionbearer.
Most Arctic elders understand that the things that
can prevent people from accessing ‘inner wisdom’ are
any strategies that are used to escape being in the
present moment (like thoughts or activities if they are
used as an escape), or feelings of guilt, shame, rage,

Blueberries.
Photo: Emily Mesner/National Parks Service/Flickr.com

anger, jealousy, fear, and depression. Such feelings are
projections into the past or the future. Guilt, shame,
rage, anger, jealousy, and depression are feelings
stemming from memories of the past; and, fear is a
projection into the future based on memories of the
past. All such feelings detract from being in the present
moment.
Cultural teachings and guidance from our elders
combined with human experience develops personal
wisdom. Wisdom can be developed, but it cannot be
taught. It is this wisdom, added to the knowledge
passed along for generations and personal experience,
which allows Arctic indigenous peoples to know and
understand what, is happening in the natural world.
Arctic TK&W has fostered sophisticated and profound
understandings and insights. The northern lands
and waters are, in every respect, a natural and
comprehensive school where one is taught not just
how to make a living, but how to live in harmony with
oneself, one’s family, one’s community, fish and wildlife,
and with the Earth. It is an experiential school that
measures performance not by grade level or score, but
by levels of self-mastery (wisdom), and the degree of
skills and knowledge. These ways can benefit society
in a myriad of ways, as the following demonstrates. By
respecting and including Arctic TK&W in research and
policy society may advance in ways that can benefit the
Arctic and its people.
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2.0 Multiple ways of relating to the land, environment, and biodiversity
Scientists, resource managers, and Arctic indigenous
residents each observe changes in biodiversity.
However, the perspectives of Arctic indigenous
residents focus on a different set of information
through different ways of watching, recording and
remembering that often come from direct interaction
with the environment. Arctic indigenous perspectives
are informed by the integration of what is observed
with information communicated from elders who carry
stories of the past as demonstrated in the examples
below (the biographical background of the contributors
are listed in the Contributing Authors section at the end
of this report).

Dene (Athabascan)
Bridget Laroque

The Athabaskan peoples, residing in Arctic and subArctic Alaska, U.S.A., and the Yukon Territory and
Northwest Territories of Canada have traditionally
occupied a vast geographic area of approximately
three million square kilometers. This vast region has
been continuously occupied by Athabaskan peoples
for at least 10,000 years and includes three of North
America’s largest river systems (Mackenzie, Yukon and
Churchill Rivers). It also includes vast areas of tundra
(barren lands) and taiga (boreal forest), as well as
North America’s highest mountains (Mount Denali and
Mount Logan) and the world’s largest non-polar ice
field (St. Elias Mountains). The southeastern boundary
of the Arctic Athabaskan peoples’ traditional territories
includes portions of provincial northern Canada (Arctic
Athabascan Council, n.d.).
The Arctic Athabaskan Council (AAC) represented
approximately 32,000 indigenous people of
Athabaskan descent at the time of signing the AAC
treaty. At present, AAC members in Alaska (including
15 traditional villages), Yukon (the Council of Yukon
First Nations, the Kaska Tribal Council), and Northwest
Territories (Dene Nation) span across 76 communities
and represent approximately 45,000 people (Arctic
Athabaskan Council).
In the circumpolar north, indigenous communities
have used resources from their environment and
surroundings to sustain their way of life. Arctic
indigenous peoples have harvested, trapped, and
exchanged these resources for thousands of years.
The resources were used for food, shelter, flooring,
household items, heat, clothing, storytelling, teaching,
and trading. There were many other uses as well,
that provided for the health and well-being of the
indigenous peoples. Plants and berries were used for
medicinal purposes and to perform ceremonies. Arctic

indigenous peoples also used elements from their
landscape to create artistic fashions and artwork.
The most customary means of sharing knowledge and
history within Arctic indigenous populations was, and
in huge part, continues to be, through storytelling or
oral narratives. Moses Tizya, Vuntut Gwitchin of Old
Crow, Yukon explains:
Well, this story is from old people, early
day’s people. They tell that story to us. They
carry the story out here and there and then
like newspaper, just like newspapers. They
carry this story from one generation to the
other. That’s how they know (Smith & Vuntut
Gwitchin First Nation, 2010).
This practice or ‘way of teaching’ is a custom also used
by the Athabaskan people. They use this custom to
teach and pass on ‘ways of doing’ in order for their
children to apply this knowledge and perspectives
in resource management regimes. Athabascan and
Gwich’in elders understand that their knowledge of
how their environment is interconnected has to be
shared with the youth.
According to Sarah James, “Every animal in nature has
a job and works like we do. If one is missing, it all shuts
down” (Gilbert, 2012).
Aerial view of frozen river in Arctic Canada
Photo: Marcel Clemens/Shutterstock.com
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Vuntut Gwitchin (People of the Lakes)
Lorraine Netro

My family lived in a tent frame home until we moved
to a log house in the late 1960s. In mid-March, our
family moved to the traditional hunting and trapping
areas. This was the cultural way of life for us. As a child,
this was a time of freedom, embracing the seasons,
working, and taking responsibility for our share of
running a home, no matter our age. We learned new
traditional and cultural skills of life while out on the
land. We enjoyed the outdoors, even though we had
to contend with and endure severe cold weather. As
children we had the freedom to run and play with
the whole wilderness as our playground. We were not
afraid to explore our surroundings and learn of the
importance of each creek, hill, lake and the dwellings of
animals. Our well-being and spiritual connections to the
land was the key to our healthy existence.
From mid-March to mid-June, we spent our time living
in a wall tent home and our food was harvested from
the land. Our life was simple and yet, very rich. Most of
our needs, especially our food, came from the land with
only a few basic foods from our local market store. Our
traditional food was mainly caribou, fish, muskrat, birds
and berries.
According to stories told, the Vuntut Gwitchin were a
nomadic people before settling into our community
of Old Crow. Our parents, grandparents and ancestors
lived where traditional foods would be plentiful for
each season. The survival of our people would depend
on the accessibility of traditional foods. In the winter,
they would set camp where they would be able to
hunt and trap. In the summer, they would set up
camp at the Porcupine and Crow Rivers to harvest
fish. Encampments of families would live together
and gather supplies of food for the winter season. The
traditional food would be dried and conserved for use
in the winter. We would refrigerate our wild foods in
the frozen ground.
Peter Abel
On the banks of the Porcupine River is the village of Old
Crow, Yukon, Canada, home of the Vuntut Gwitchin,
“People of the Lakes.” Our livelihood evolves around
the confluences of the Crow and Porcupine Rivers. The
rivers supply us with a large number of water fowl,
fish, and there is a barren land caribou herd that’s over
100,000 strong. There is also an abundance of berries
and plants.
In the spring, the Porcupine caribou herd migrates
by the Porcupine River, headed north to their annual
calving grounds on the north coast shores of the Arctic
Ocean. Waterfowl, consisting of ducks, geese, swans,

and other birds, return home to nest and bring their
young into a place of about 10,000 lakes or more called
the Old Crow Flats.
Old Crow Flats is where the Vuntut Gwitchin lives for a
couple of months out of the year, in the spring. Vuntut
people harvest caribou, ducks, geese, and trap muskrats
in the presence of the midnight sun. Experiencing it is
the only suggestion this writer has to explaining this
wonderful, healing way of life.
After the spring harvest, families move back to Old
Crow where they reunite to tell stories and dance
with friends and family. Excitement! In July the Pacific
salmon run starts up the Porcupine River on their way
to the spawning grounds at the head waters of the
Porcupine River. Fish camps are set up along the river
while some people fish from town. The run consists of
sockeye, coho, silver or ‘pin’ and chum salmon.
The salmon are not the only wildlife our people eat, but
other animals such as bears, fish, and birds, keeping the
circle of life very strong and healthy.
A large number of eagles, hawks and gulls gather to
feast off of the salmon at the spawning grounds, along
with a large number of grizzly bears. After the laying of
their eggs, the salmon perish. Their flesh and eggs get
washed downstream by the river’s current–very large
schools of Arctic grayling wait to feed on it. Behind
them are the northern pike and burbot which, in turn,
feed on the Arctic grayling.
The Vuntut Gwitchin harvest a large number of caribou,
moose and fish in the fall in order to have enough
provisions to get through eight or nine months of
winter.
During the winter months the people keep busy
gathering fire wood for their homes. They also snare
and hunt rabbits and ptarmigan and go trapping for
fox, lynx, martin, mink, wolverine and wolves. Ice fishing
is popular as well.

Tlicho

Camilia Zoe Chocolate
Traditional Knowledge is highly important to First
Nations across Denendeh (Northwest Territories).
Traditional Knowledge is passed on from one
generation to the next, on how to live and survive out
on the land. A First Nation’s man from the community
of Whati, Northwest Territories, gives his perspective on
being a Tlicho citizen and the importance of respecting
the land.
Mike Nitsiza was born and raised in Whati, Northwest
Territories. He is fluent in his native language, Tlicho,
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and English. He is currently a Wekeezhii Land and Water
Board member. He has many years of experience in
education and management. He was a band manager,
a counselor, fisheries manager, communications
coordinator, and a school counselor for 17 years. He is
very active in his cultural way of life. As an experienced
dog musher he enjoys being outdoors. One of his
philosophies is “life is our teacher; we are just its students”
(Wek’eezhii Land and Water Board, n.d.). Tlicho Elder
Mike Nitsizas story:
As a child I use[d] to love going on the
lake to fish with my family. Families work
together by sharing the traditional food they
have harvested. In the winter, community
members would harvest wood together and
also share food such as fish and caribou.
People worked hard to survive. During
Christmas and treaty time, Tlicho would
gather in the community of Rae to celebrate.
Celebrating consisted of playing hand games
and performing drum dances. It was a time
of happiness when the people would share
stories of their winter hunting experiences.
I am an active hunter. I mostly harvest fish. I
like getting wood. I like doing these activities
because it helps me cleanse my mind. And I
also meditate on the land. I still maintain my
cultural activities like that.
Our ancestors, our Elders and our parents
always say to respect the land. They say
to love the land, the air, the water and the
animals. We breathe the air. We drink the
water and it gives us life. The land gives us
animals. It is important to never disrespect
them. Never take advantage of anything.
Always obey our way of life. Today, it’s still
with us. But some people are also practicing
a different law. Because of that action, it is
affecting us now. We are hunters and it is
our life. Now they (government) want us
to abandon the caribou. It’s like they (the
government) doesn’t want us to continue
our traditional survival on caribou. Caribou
is our life. They want us to change our way
of life. This affects everybody. This affects
our people. This affects our way of life.
The natural law was disrespected or it was
not being followed so it had a really bad
effect on people. (Mike Nitsiza, personal
communication, March 12, 2015)

2.1 The land, places, and names: Same
words, different meanings
Dr. Allice Legat and Dr. Mark Ebert
Concepts associated with Arctic indigenous terms
for land, environment, biodiversity, and biodiversity
changes often mean something very different from
the English translation. It is important to understand
these differences in order to improve effective
communication among scientist and Traditional
Knowledge holders.
It should be noted that the orthodox, scientific
concept of “biodiversity” involves a classificatory
framework where diversity is determined through
the enumeration of differences between living plant
and animal species. The Oxford English Dictionary
defines the term as the “diversity of plant and animal
life, especially as represented by the number of extant
species.” The United Nations Convention on Biological
Diversity defines “biological diversity” as “the variability
among living organisms from all sources including, inter
alia, terrestrial, marine and other aquatic ecosystems,
and the ecological complexes of which they are part: this
includes diversity within species, between species and of
ecosystems” (United Nations, 1992). Other definitions
include biodiversity as “diversity among and within plant
and animal species in the environment” (Dictionary.
com, 2016), while the National Wildlife Federation
says “biodiversity is the variety of life” (National Wildlife
Federation, 2016).
Biodiversity can be studied on many levels. At the
broadest level, one can look at all the different species
on the entire Earth. On a much smaller scale, one
can study biodiversity within a pond ecosystem or a
neighborhood park. Identifying and understanding the
relationships among all life on Earth are some of the
greatest challenges in science (Ibid.).
Humans, in this approach, appear to be the
enumerators rather than part of the diversity. This is
problematic for Arctic indigenous peoples. Biodiversity
for circumpolar peoples is all about the land and water
to which they belong. Arctic indigenous peoples
cannot separate themselves from the land.
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2.1.1 Place names reflect Arctic Indigenous
relationships to nature
Dr. Allice Legat and Dr. Mark Ebert
Arctic indigenous peoples have spiritual, physical, and
social connections to the land and with all beings that
dwell on the land. In Canada’s Northwest Territories,
the term “dé” has been translated as “the land”, but
conceptually, it includes everything with which Tlicho
people have a relationship that is responsive to their
attention, action and behavior (Legat, 2012). When
Tlicho Elder Phillip Zoe spoke of the dé, he did so in
the following terms:

Its literal translation is “flint-at the mouth” indicating
a resource that will assist human beings to acquire
food, clothing, shelter from their surroundings. The
accompanying narrative supports this, as it tells how
the place is important and how people maintain their
relationship with the place by showing respect.
Caribou. Photo: Susan Morse

There are no empty spaces. All spaces are
used by something: fox, fish, trees, humans,
wind, [and] northern lights. It might look
empty, but all the dé is used. (Ibid.)
Parlee et al.’s (2005) article Understanding and
Communicating about Ecological Change describes
the concept of the land, ecosystem, or nene in the
Chipewyan language, in a similar way, explaining that
it “reflects on all aspects of the physical as an integrated
whole” that also includes a “spiritual dimension”.
“The Denesoline conceptualization of the land,” they
continue, “is also based on the understanding that
human beings and the environment are interconnected”.
The authors further suggest that “these indicators are
cultural symbols that reflect how the Denesoline see,
hear, and feel about change in their environment” (Ibid.,
173).
Place names also reflect social, cultural, spiritual
and ecological values, guiding how Northern
indigenous peoples interact with them. In Denesolıne
territory, place names provide information about
the biophysical landscape, as well as the ecosystem
as a whole and the role of the Denesolıne within the
system. To the Dene “Kahdele” is more than a physical
descriptor for ‘areas of open water in winter’; they are
named, used, and recognized places for thousands of
years as critical for human well-being as well as that of
many wildlife species (Parlee et al., 2005) . The authors
suggest that the place names “have enabled [the
Denesolıne] to understand and communicate complex
changes in their environment for many generations”
(Ibid.).
Gwich’in place names also communicate more complex
information and changes on “the land”. Many of
the stories associated with a place name tell of the
relationship between places and people, highlighting
the interconnections between all beings, including
changes in the relationships, places and people.
Take the place known as “Vıhtr’ıı tshık” that is usually
translated as “Thunder River,” which is its official name.

Before the fur trade brought steel axes and
fire arms to the area, the Gwich’in depended
for their survival on tools made from stone,
wood and bone. It was here at the mouth of
the Thunder River that people came to quarry
stone to make such tools and weapons as
scrapers, knives and arrowheads. It was one
of many places that were critical to people’s
survival…According to Gwich’in oral history
and archaeological research, the Gwich’in,
Slavey and Siglit (now known as Inuvialuit);
all came here to quarry stone for tools for
hundreds, and perhaps thousands of years.
This place was highly respected and Gwichya
Gwich’in Elder Gabe Andre mentioned that
people showed their respect and gratitude
by leaving a small item as a token of thanks
in place of the stone that was removed
(Gwich’in Social and Cultural Institute, 2016).
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Further examples from other Arctic indigenous
communities show the depth of complexity that
place names can portray. Legat (2012) and Saxon et al.
(2002), found that place names and narratives work in
conjunction. Oral narratives provide details attached
to the place name, including the biodiversity of a place
and change over time. As a result, places will often have
more than one name, depending on the oral narrative
being shared. Places with more than one name are
often associated with differing periods. “Rayrock” is the
site name of an abandoned uranium mine that was in
production during the 1950s, while “Kwettįįɿaa” is used
for the same place before the mine opened (Legat,
2012). When the Tlicho hear the name Rayrock, they
think of a place that has been disrespected and uncared
for, as Elder Madeleine Drybone says:
So it’s like the land is close to tears. It’s
in anguish. Before it wasn’t like that…It’s
like the land is ready to cry…it worries and
it worries; it’s like it is sick…So then all the
waters became like poison. Because of that
[uranium mine] there were a lot of dead
animals’ bodies floating, they said. People
[Tlicho] who canoed down the river knew
this…like muskrat and even dead ducks were
floating (Legat, Ryan, Chocolate, Rabesca, &
Zoe, 1997, p. 20).
Yet when a Tlicho individual hears or uses the place
name Kwettįįɿaa, they think of not only a place, but of a
time when people would walk to the top of the hill to
pick berries, watch for moose and feel happy (Legat,
Ryan, Chocolate, Rabesca, & Zoe, 1997). As Elder Adele
Wedawin said, “that’s where the major route is, so that
was where my father would canoe with us…and it was
Kwettįįɿaa that we would overnight” (Ibid., 4).
Cruikshank (1990) notes:
Many of the names reflect changes in
landscape or in movements of plants and
animals. Nałudʹi, ‘fish stop,’ for example, is
the Southern Tutchone name for the Lowell
glacier. It suggests that when the Lowell
surged in 1852, damming the Alsek River, it

may have stopped an existing salmon run.
Salmon no longer ascend the Alsek, but there
are landlocked salmon further upstream.
Dasgwaage Méne’, ‘Squanga Lake’, refers to a
rare pygmy whitefish which puzzles biologists
because of its discontinuous distribution
throughout North America. Its presence in
the Yukon was only recently discovered and
it appears in only two lakes in the southern
Yukon, this being one of them. Médzʹíh
E’oł,‘place where caribou swim across in
groups,’ refers to a point where large numbers
of caribou used to cross Nares Lake when
the Porcupine herd still came to the southern
Yukon; this has not happened since the
beginning of this century and biologists are
still trying to reconstruct the history of herd
movements.”
Fienup-Riordan (2011)cautioned that place names, like
customary sites, are passed down and should not be
changed unless the place itself ceases to exist:
They named places on land, and those names
have been passed down to us. It seems to
me that it won’t be good if we change those
place names that our ancestors revealed to
us. They cannot be changed in any way, but
they will probably change if water eventually
erodes them.
This is the only way those place names can
be changed; they would say that a particular
place once had that particular name. When
that place turns into water [through erosion],
they will mention the name it had in the past.
Or even when parts of a river are eroded by
water, those places that are no longer rivers
are then referred to as kuilleq [old river]. They
mention that a certain place was once a river
but is no longer a river and no longer used.
And when a lake empties, they say that the
lake emptied when a new channel formed,
and it is referred to as cevvleq [new channel
forming and emptying into another resource]
(Ibid., xiii)
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Tlicho Drummers and the Yellowknives Dene First Nation Drummers performed together during the
Traditional Knowledge outreach event during the Canadian Chairmanship of the Arctic Council.
Photo: Arctic Council Secretariat

2.2 Indigenous Arctic languages and
their relationship to nature
Dr. Allice Legat and Dr. Mark Ebert
Beyond place names, indigenous Arctic languages
reflect spiritual, physical, and social connections to
the land and these connections shape indigenous
perspectives of change “on the land”. Inuktitut, one of
three Inuit dialects spoken in Canada, presents many
examples of Inuit perspectives on their connection
to the land and it should be noted that there are
four Inuit dialects spoken in Alaska, which include
Iñupiat, Yup’ik, Cupik, and St. Lawrence Island Yupik.
There are three dialects spoken in Canada. Inuit relate
to their environments, human and non-human, by
means of language; and the ways they speak of their
environments constitutes a theory of their world. For
example, the suffix “–miut” can be translated as “the
people/inhabitants of” and is used by Inuit to identify
“human cultural aggregates” or individuals. Each–miut
group is also identified with a certain territory, which is
occupied and maintained on the basis of the physical
presence of members of the group in that region as well
as language (Correll, 1976).
The specific sets of terms used for aspects of the world
provide details on how the world is classified, and
the ways that the terms are used in dialogue further
classify the relations of the Inuit with their worlds.
The word “nuna” is the term for “land” or “country” in
both the Iñupiaq and Yup’iaq languages, and while it
literally refers to land as opposed to water or air, it also
connotes country in a more inclusive “sense” which

involves a territorial aspect. Thus, the term “nunaqatigiit”
is used by all Iñupiaq speakers to mean “the people who
live together at a place’,” and “who shared a common
life in a given situation”. The direct and indirect uses of
names relating to the environment of group members
depicts an array of information which serves to identify
a territory and in so doing marked the limits of specific
knowledge about one’s territory. Each –miut group had
their own dialect and so place names within a particular
–miut territory reflected this. This is of note because
when an individual from one –miut is talking about
another –miut’s territory they maintain the names of
the dialect of that territory instead of having their own
version of the name. In other words, place names were
not altered by dialects when spoken outside of their
territory.”(Ibid.)
Bennett and Rowley (2004) compiled over 300 Inuit
elders’ quotes relating to the land, navigation, plants
and animals and subsistence. They found that the
system of place names was essential to navigation.
Elder Dominique Tungilik (Arviligjuarmiut) explained
that traveling songs mentioned place names along the
routes, serving as reminders of what could be found
and harvested. Other quotes described how following
all animal tracks, but particularly caribou tracks, could
provide an understanding of the land and biodiversity
based on knowledge of what a particular species
required to survive. Elders also explained that many of
the “lunar months” are named according to the lifecycle
of animal species: “for example, Nurrait means the
time when caribou calves are born [implying there are
sufficient grasses to fatten the calves and cows], and
Manniit means the time when birds lay their eggs” (Ibid.,
47).
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2.3 “Watching” from the knowledge and
understanding of Arctic Indigenous
Peoples
Dr. Allice Legat and Dr. Mark Ebert
Arctic indigenous perspectives on biodiversity and
biodiversity change are based on observations
of the past and present, and in recognition of
relationships among all beings and their surroundings.
Acknowledgement of how these perspectives are
formed is integral to understanding the comments
made by Arctic peoples on biodiversity change.
Examples are presented from the Yukon and Northwest
Territories.
Cruikshank (2001) asserts that local expertise should be
valued as a different form of expertise and perspective
that can shed light on current questions. Cruikshank
(2001) documents a story by Yukon Elder Annie Ned:
… about the near-surge of a glacier at the
head of Kusawa Lake that occurred when a
careless Southern Tutchone hunter used goat
grease for cooking. Catastrophe was averted
only by the quick thinking of another man,
who had the good sense to tear up an old
blanket and throw it in the fire (p. 388).
Mrs. Ned maintained that just as glaciers are attracted
by the smell of grease, they are equally repelled by the
smell of old cloths and blankets. These attractions of the
glaciers have resulted in elders still being concerned
with climbers who cook with grease too close to
the glaciers. When discussing what appears to most
scientists to be an inanimate object, Arctic indigenous
peoples, as in the case of the Tutchone, perceive the
opposite. They discuss the relationships glaciers have
with other beings, and, in so doing, often explain the
reasons for and changes that have led to the current
biodiversity of the land. As a result, glacier stories
persist because of the ongoing risk associated with
“land that listens”.
Chocolate et al. (2000) reported that Tlicho knowledge
of biodiversity was requested by the mining company
BHP Billiton prior to their construction of a diamond
mine in Northwest Territories. In responding to this
request, elder Moise Martin told a story of all the
resources needed to trap on the tundra where the mine
is located. In sharing his story, he spoke of traveling
vast distances over what scientists have defined as
several ecological zones or through three Tlichodefined regions to acquire the right type of firewood

that would last them for the several months they
hunted caribou and set traps for fox on the tundra. He
also tells of the finding of ancestral burials in the area,
as for Moise Martin the ancestors are as much a part of
the biodiversity of the land as is the spruce, fox, caribou
and berries they use. This illustrates that all that is part
of the land has spirit, and relations with others are a key
concept when discussing indigenous perspectives of
biodiversity change.
In describing places on which the fox, caribou, berries
and ancestors were located, Moise Martin used terms
that he expected the listener to understand. Terms such
as “whagwee” describe dry sandy earth with specks of
black dirt, on which white lichen, black lichen, saxifrage,
bearberries, cranberries, mushroom, blueberries,
Labrador tea, crowberries, “barren-land bushes,” grasses
and sedges can be found in addition to the animals that
forage and browse in this locale. Chocolate et al. (2000)
also describe other types of biodiversity on the tundra,
and documents elders’ observations of changes that
occurred after BHP started construction of the diamond
pits. These observations include the reduced number
of berries due to dust from the mine and the impact
the mines have had on the fish, caribou and fur-bearing
animals.
The Tlicho elders expressed concerns that with the loss
of caribou due to the destruction of their habitat, young
Tlicho will be forced to work in the mines (Chocolate,
Legat, Mackenzie-Scott, Sprecher, & Zoe, 2000). Tlicho
elders and harvesters also expressed concerns that
they will forget that “knowing the land’, which comes
from personal interaction with it, is a sign of respect
that is important to the success of barren ground
caribou. Forgetting what caribou browse and graze on
during each season, where water crossings are located
and how much territory caribou require to survive
are paramount to disrespect that can lead to the loss
of barren ground caribou (Legat A. , Chocolate, Gon,
Zoe, & Chocolate, 2001). Like the Tutchone who have
a spiritual and intellectual relationship with all beıngs
and that have rules that maintain that relationship with
glaciers “that listen,” the Tlicho have rules governing
their relationship with caribou. Elder Romie Wetrade
cautioned:
Caribou know if they are respected and will
return to people who respect them, but will
not go to those who disrespect them. Tlicho
ancestors say the caribou are telepathic and
discuss how people treat them, and discuss
whom they will travel towards. (Legat,
Chocolate, & Chocolate, 2008, p. 22)
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2.3.1 A traditional upbringing
Ilarion Merculieff
St. Paul Island, where this writer was born and raised, is
one of five islands known as the Pribilofs. It is a magical
and mystical place, a windswept outpost of volcanic
rock 12 miles long and five miles wide, in the middle
of the Bering Sea, about 800 miles from Anchorage.
St. Paul was home to some 1.4 million fur seals, 2.5
million seabirds, 1000 reindeer, an untold number
of Arctic foxes, and 500 hundred Unangan or Aleut
people. The numbers of fur seals, seabirds, and people
have decreased today (the numbers have changed to
450,000 fur seals, 2 million sea birds and 450 Unangan)
(personal knowledge & observations, St. Paul City Clerk,
personal communication, n.d.).
Unangan, like the other peoples along the Bering Sea,
have lived on and along its shores for at least 10,000
years, and they are still there.
This writer had a full traditional upbringing learning
lessons similar to what indigenous peoples across the
Bering Sea and across the Arctic learn. To explain all that
was learned as a child would take a dissertation that
this report is not structured to accommodate. However,
it does lend itself to a true story about a young
Unangan boy:

Aleut Elder (Simeon Kuzakin) of Belkofski
teaching his great-great nephews how to ice fish.
Photos: Nadine Kochuten, 2014

One day when this young Unangan was about five
years old, he went out with his grandfather to pray
near the shore of the Bering Sea. It was an incredibly
beautiful day, brilliant with sunshine, and without
wind. As they walked home along the beach, their feet
fell into a slow rhythmic pace along the dark-colored
sands. Small waves crested in rapid succession. They
could hear seagulls calling from nearby as well as seals
bellowing from a distant rookery. The sea air smelled
fresh, and everything seemed particularly alive and
intense. The pair could see the horizon for 180 degrees.
When the young man commented on the beauty of the
day, grandfather said:
“Anaan eestahnaan Laakaiyax, Tututhaax.”
(Don’t say anything boy, listen.)
Though still very young, the boy understood what
he was saying. He was teaching through the age-old
ways Unangan (Aleut) people have used to survive and
thrive in the Bering Sea. He was asking the young boy
to stop talking and to experience the world around
him without words. In those few words, he may have
encapsulated what Native Peoples of the Bering Sea
know about being a “Real Human Being”, that important
things in life must not be defined, only experienced.
Indigenous hunters and fishers of the Arctic know
something that scientists and researchers do not; that
emptying oneself of thought is key to how they come
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to know things. In addition,
indigenous peoples know
that thought can constrain
an individual’s intelligence.
Pribilof Unangan sea lion
hunters know, for example,
that it is necessary to have
no thought in order to: tap
into one’s awareness, be
present in the moment, to
know when a sea lion is
coming, how to stay awake,
how to synchronize one’s
shot with the lead hunter,
and to be safe. In the Pribilof
Islands, hunters wait along
the shoreline, sometimes
for hours, for a sea lion to
come by in the water. Since
they do not hunt sea lions in
the summer when they are
breeding, the hunt occurs in
the fall, winter, and spring
when the air is colder than
the sea, thus the sea lion
prefers the sea. Since the seas
are too rough for small boats
during these seasons, the
men hunt from land.

Aleut Boy (Kash Rapoza Kochuten) of Anchorage hunting grouse.
Photo: Jesse Fliris, 2016

Synchronization of one’s shot,
aiming at the head of a sea
lion, is important as a shot
fired two or more seconds
later might risk wounding
the animal because the sea
lion will begin to dive at the
sounds of the shots. Two seconds of time would mean
that the animal may be wounded in the back and
suffer. The hunters must do all they can to minimize the
suffering of the animal. And, group shots have a greater
chance of killing the animal than a single shot. Being in
the head with thought at the shoreline and letting one’s
mind wander adds seconds to what actions are taken.
So the men just become a “field of awareness” which
harmonizes with actions of the others.
In addition to getting to know his grandfather, the boy
had what is called an “Aachaa”. An Aachaa to a boy or
girl could be a mentor, spiritual advisor, and/or a very
wise friend, or all three. The older and younger person
would call each other “Aachaa”. Between the age of five
and 13, when this boy’s Aachaa took him out hunting,
all that was expected of the young boy was to watch,
listen and learn. This did not include verbal instructions
of any kind. He was simply expected to use his own
intelligence. So the beauty of that kind of a system of
learning is that it allowed him to reach his maximum

potential because what he learned depended totally
on his capabilities. The adults never presumed any
limitation to the young person’s intelligence or ability
to learn. Most adults today have a preconceived notion
about children and what they should or should not
know. As such, they treat their children in that fashion,
perhaps at the expense of the child not learning as
much as the child could learn and it likely circumscribes
the child’s creativity and ingenuity.
Nothing was held back from him as a young boy.
Anything he wanted to do, learn or know, he could,
without concern about his age. The elders would
gauge their response to him based on the nature of
the question asked. So the kind of answers the young
person was given came from their assessment of how
much the young person understood about the question
asked. So it challenged him to really learn.
The young boy’s Aachaa never spoke more than about
200 words to him during the whole time the boy was
under his Aachaa’s tutelage. His Aachaa, as well as all

24
the other adults in that community, never scolded him,
never put him down, always affirmed who he was as a
human being, and treated him with the same respect as
they treated any adult.
When the young boy’s Aachaa took him out hunting
Steller sea lions, on average there would be three
to six men hunting. In his childhood, they always
killed the sea lion. They rarely wounded the sea lion
because they were incredible marksmen. Patience
is one of the qualities of a good hunter, and that of
being soft spoken. Respect for others is important,
and cooperation is of greater value than competition
and centering oneself. Being present in the moment is
important in order to be focused and aware of these
animals at a distance. Male role models showed the
young person that being a man meant being patient,
considerate, cooperative, aware, and respectful.
Western society says that such hunter qualities are
feminine, but in the Unangan worldview that is what it
means to be a man and a good hunter. Without these
qualities a young man cannot be a good hunter.
No hunter can kill an animal without knowing the
profoundness of killing a conscious being. Coastal
indigenous peoples are taught to have a reverence for
all life and all life forms, that all life has the same kind of
spirit as we do. It comes from the same place, the same
source.
The very first time the young man in this story felt the
profoundness of taking a life was when he was 11 years
old. He was alone, a sea lion came by, and he shot it.
He knew the instant of its death, not because he was
sure of his marksmanship, but because something
inexplicable happened. In an instant, a subtle electrical
impulse rushed through his body. There was no
doubt in his mind that what he was experiencing was
the spirit of this animal. In the instant that the force
came through his body, this sea lion told him it had
consciousness, that it had intelligence, and it knew
that the young man was taking its life. That experience
changed the way he looked at all life on this planet. His
reverence and regard for all life expanded exponentially
in that instant. He told his Aachaa what he had
experienced. His Aachaa just nodded his head and said
“Exumnaakoxt Laakaiyax” (good boy)! Nothing more.
Those two words and gesture affirmed that he knew
what he had experienced, that it was not unfamiliar
to him, and that he was pleased with the young man’s
experience. The boy understood his people always had
a reverence for any animal they took. He saw why they
developed a relationship of reciprocity. In return for the
sea lion sustaining the Unangan people, they protect
these animals from wanton killing, they protect them
and their habitat from disruption, and they honor each
killed sea lion by eating or using every possible usable
part of the body and sharing each animal with as many

families as possible. When they finished taking the meat
off the animal, they would return the remains to the sea
with a prayer of thanks to the animal and to the Creator.
In experiencing the profoundness of a sea lion’s death
in the way that is described here, the young boy truly
came into connection with what it means to touch and
be part of the divine because of the sense of oneness
with all creation. In that experience, when he killed that
sea lion, he realized he was connected at the deepest
level, because that life force came into his body.
When the hunter sits out on a basalt boulder on an
island, next to the sea, for hours, frequently six, seven,
or 10 hours, waiting for a sea lion to come by, it would
be very easy for an unaware person to be lulled into
a serene stupor by the waves and the wind, and the
sounds from thousands of boisterous seals. There is
a background of sound in this environment. When a
person is quiet in a natural setting of redundant and
rhythmic sound, it is easy to just drift away into a kind
of dreamlike state. In the first two years out hunting, the
young boy used to wonder how it was that none of the
hunters seemed to go into a drifting state when they
were hunting, because he was constantly drifting and
sometimes simply nodding into a sleep-like state.
At age six, the young Unangan boy would love to walk
out of the village, very early in the morning, about
three or six miles out of town, to get underneath the
cliffs before sunrise so he could watch and experience
seabirds fly from their nests on the cliff ledges above.
Within five to ten minutes of sunrise, there would be
thousands of seabirds flying in every direction and at
every possible distance from the base of the cliff to the
top and above. Thick-billed and common murres, red
and black-legged kittiwakes, fulmars, seagulls, least
and crested auklets, red-faced and pelagic cormorants,
horned and tufted puffins all shared the same cliff wall.
The symphony of sounds was astonishing to the boy.
Birds would fly in every direction and in seemingly
chaotic fashion, but never did the young man witness
any single bird colliding with another, let alone clip
another bird’s wing. It was a wonder. Thousands
of birds flying in a relatively small airspace, never
hitting each other! He was fascinated and wanted to
understand how they did that. Once the young boy
found out how they did it, he realized how the hunters
were never lulled while sitting for hours in a setting
filled with natural rhythms. He noticed that the birds
were intensely alive, completely alert, and profoundly
aware, in some way, of the movements of other birds.
The seabirds were simply bundles of acute awareness
without interference of thought, intensely present in
the moment, and responding accordingly. When the
young boy began to practice that when hunting, a
deeply significant change took place within him.
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By age seven, the boy’s Aachaa gave him his first rifle
and shotgun. He didn’t have to take a competency test
or be asked any questions. His Aachaa knew he was
ready because he had the qualities of a good hunter,
the qualities he had learned by using his true human
intelligence, using his physical senses, intuition, gut
feel, and his ‘heart sense’. By simply being present in a
state of awareness without interference of thought, he
experienced an entirely new world of connection and
relationship. At times he could feel a sea lion before he
would see it. More consistently, he could feel a halibut
before it hit his jig fishing line. Halibut has long been
a staple in Unangan diet. The young boy’s father gave
him permission to use a 16 foot skiff and outboard at
age 11, to go out five to 10 miles from the island into
the Bering Sea because the boy knew the winds, tides,
currents of the sea, how to use the skiff safely, and how
to navigate in fog without the aid of any navigation
instrument.
The boy was also invited into many circles within the
village. The elders would invite him to go camping
with them and he would hear their stories, sometimes
humorous, sometimes poignant, sometimes serious,
and sometimes ridiculous. The women would take him
out berry-picking, and the men would take him out
hunting and fishing, and there were many extended
family outings. It was only later that he realized the
wisdom in being raised in this way. Being with the
elders he had the benefit of their stories, wisdom, and
role models that demonstrated humor, grace, dignity,
patience, unconditional love, and non-judgmental
natures. Being with the women he learned nurturing
ways, emotional connectedness, meticulous and loving
care of food preparation, knowledge of the insides of
fish and wildlife, knowledge of the plant life on the
island, the importance of relationship with family and
others, and how women interact with each other and
children. Hunting and fishing added the dimensions of
male cooperation, respect for others, understanding
of habitat and wildlife, knowledge of hunting and
fishing, the importance of sharing what is caught, the
importance of paying attention to oneself and to others
when engaged in the myriad of things that are involved
in hunting or fishing, and the critical importance of
being present in the moment, soft spoken, and patient
when hunting and fishing.
This writer was that young boy.
Coastal peoples, including the Yup’ik, Iñupiat, Cup’ik,
St. Lawrence Island Yupik and Unangan, have coexisted
with the Bering Sea for thousands of years, living every
day of their lives with the winds, currents, tides, climate,
sea ice, weather, fish, and wildlife. TK&W has equipped
Bering Sea indigenous peoples to survive and thrive
in stewardship of the land and sea throughout these
millennia. Indeed, coastal peoples and the Bering Sea
are one.

Coastal peoples have long had reciprocal relationships
with the fish and wildlife dependent on the Bering
Sea. There are at least 450 species of fish, crustaceans,
and mollusks, 25 species of marine mammals, and 50
species of seabirds (Author’s Personal Knowledge. These
species are the spiritual, cultural, nutritional, medicinal,
economic foundation, and sustenance of the people
of the Bering Sea coast, and it is the history book to
connect with their ancestors.
Northern Coastal peoples have always understood
what quantum physics discovered with the Heisenberg
Principle1 in which the power of human intention
affects and even transforms what is being observed.
Other studies by scientists at Harvard University
confirmed the inexplicable power of prayers to
accelerate healing—something Unangan and other
Native peoples have always known and practiced by
conducting prayer ceremonies, ceremonial song and
dance (these are forms of intention). In the spirit of
reciprocity, hunters return parts of the animals back to
the Sea so their spirit may return again to take physical
form. These rites, ceremonies, and practices are a form
of directed intention (or prayer) so that the Bering Sea
can continue to provide.
Here is an example of an artist’s worldview by an artist
and research associate for the Arctic Institute of North
America, Susanne Swibold (Personal communication,
1993):
The artist is willing and not uncomfortable
in exploring the unknown, the untried.
The artist’s process is to bring unity within
diversity, to establish a dynamic equilibrium,
which is a harmony of diverse parts. There
is a beauty in the process; the artist looks
deeply into the institutional group and
organizational forms and finds a way to
release the spirit within. When set free, the
possible is realized and set in motion. To
the artist, our world is alive, creative and
diversified because there is unity of its parts
which are inseparable and exist in a dynamic
equilibrium—seeking process. It contains
elements of unpredictability and constant
motion. There are no solutions to this
movement. Man can respond to this through
the process of creative looking, listening and
thinking that requires a sense of adventure
and courage. Humankind’s place in that
unpredictability must be one of humility as
one element among many in the dynamic
forces of nature. When we seek to understand
how nature’s systems behave, we may realize
the inherent value of living in a world that
1 The statement in quantum mechanics, formulated by Werner Heisenberg,
that it is impossible to measure two properties of a quantum object, such
as its position and momentum (or energy and time), simultaneously with
infinite precision (Houghton Mifflin Company, 2005).
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moves beyond our control. This dynamic
living in the world that continually seeks
equilibrium in mysterious ways to ensure life
enriches and stimulates our curiosity and our
wonder and nourishes our spirits in wisdom
and grace.
Swibold’s articulation of an artist’s worldview strikingly
describes some of the Bering Sea coastal culture
indigenous worldviews and that of many indigenous
cultures throughout the world that have had sustained
close contact with their environment for generations.
Yet, both artists and indigenous peoples generally have
little stature in our society and few legitimized roles
in human problem solving. Indigenous peoples and
artists are often placed in the margins of acceptance
by people in decision-making hierarchies in western
society. This condition is a direct result of lack of
understanding and the lack of a process to enhance
understanding. As a society we need to think critically
about these issues, and our place and role on Mother
Earth as our very existence is dependent upon it.
Many observations are made by indigenous peoples
who depend on the environment for their cultural,
nutritional, and spiritual needs. Observation is practiced
in the villages daily, so much so that most Arctic
indigenous peoples do not even think about it, they
just observe everything in their environment. In fact, by
the time a young person goes to school in the western

Aleut grandma (Delores Kochuten) of Belkofski, teaching
her grandson (Kash) how to eat Chumlax (Raw).
Photos: Renee Fliris, 2013

system, they are already practicing their observation
skills.
Arctic indigenous peoples have the perception
that observations (or “watching” as this report calls
it) are considered anecdotal information that may
or may not be useful to researchers, scientists, and
their institutions. This attitude demonstrates that
profound lack of understanding of what “watching” or
“observing” really mean to Arctic indigenous peoples
who have their own ways of knowing that has evolved
over thousands of years. Observation is one part of
what Arctic indigenous peoples do to understand the
environment.
A singular way of thinking and viewing the world in
western society is becoming the norm with the trend
towards a global monoculture of knowledge at a time
when environmental problems are becoming ever more
daunting. This global monoculture of knowledge is
manifested in singular ways of thinking, mathematics,
science, agriculture, economic systems, institutionalized
exclusionary systems, and educational processes. If
nature teaches us anything, it is that diversity is the
foundation for survival. Indeed, diversity of cultures,
gender, and ways of knowing are as important to
wise stewardship as biologic and genetic diversity if
the human species is to survive and thrive in the next
millennium.
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3.0 Applying Arctic indigenous ways of knowing to understand
biodiversity change
The following section presents Arctic indigenous
perspectives of biodiversity and biodiversity change
through harvesting and describing a particular
resource. Through sustained intimate contact with the
environment Arctic indigenous peoples often notice
subtle changes.

3.1 Knowing biodiversity and change
from the perspective of harvesting
plants
Dr. Allice Legat and Dr. Mark Ebert

Unangan (Aleut)
Unangan Elder Lorrain Jonsson knew hundreds of
local plants and their uses and taught young people
in her village. Her actions and knowledge inspired the
Institute for Circumpolar Health Studies, the University
of Alaska Anchorage, and the Aleut International
Association to document the traditional uses and
conservation of plants from the Aleutian, Pribilof,
and Commander Islands (Veltre, Pendleton, Schively,
Hay, & Tatarenkova, 2006). The elder shared her
knowledge about using monkshood as a poison when
hunting whales. This knowledge of the monkshood
demonstrates intimate and spiritual connection the
Unangan had. They knew that this plant would not
only kill a whale, but would go only to the heart of the
whale and not anywhere else. Unangan used alder
bark to make a red paint to color sealskin pants when
hunting. Relationships with certain plants and fish
were enhanced through the use of amulets made from
flowers, herbs, and roots that aided the harvester’s
ability to acquire food, especially when placed on
fishhooks (Ibid.). When an elder on St. Paul Island was
asked how the people knew these things he responded
“they talked with the plants” (Aggie Galationoff,
personal communication, n.d.).

Gwich’in (Athabascan)
Alestine Andre’s research and thesis Nan t’aıh
nakwıts’ınahtsìh (The Land Gives Us Strength): The
Medicine Plants used by Gwich’in People of Canada’s
Western Arctic to Maintain Good Health and Well-being
(2008) focused on medicinal plants used currently
and by her ancestors from the Gwich’in region of
the Northwest Territories. Andre reported changes
in vegetation associated with changes in permafrost
melt and stream flow, as described by Gwich’in plant
specialist and Elder Ruth Welsh:
...the willows that you see growing here...
totally obliterates the view of the river...The
Husky River was never that way before. That
was all over on the other side of the river. Now
the main channel is way across there and all
the mudflats and willows are over here. It’s
different. (Ibid., 89-90)
I remember...there were areas where there
was swift water. Now it’s just so slow...
whereas before you really had to be careful...
the creek is very, very low compared to what
it used to be. (Ibid., 90)
Ruth Welsh also described new and introduced plants
“like thistle, sweet grass (Hierochloe odorata), domestic
rhubarb (Rheum spp.), and domestic delphinium.” “The
invasive nature of the thistle plant growing in the forest
areas in the Tree River and Tsiigehtchic area” was noted
in relation to its “tendency to over grow in an area very
quickly” (Ibid.).

Butter clams from King Cove.
Photo: Delores Kochuten, 2016
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3.2 Harvesters watching change after a
forest fire
Dr. Allice Legat and Dr. Mark Ebert
Wek’èezhìi is an area co-managed under the Tlicho
Agreement. In 1995, a forest fire burned approximately
half the area, including habitat for boreal caribou.
The Wek’èezhìi Renewable Resources Board and the
Tlicho Government undertook a study, as part of the
nation-wide species at risk research, on boreal caribou
to compare biodiversity in natural areas against areas
that had been burned. Elders and harvesters in the
area feel that knowledge of a place shows respect for
that place, and their knowledge of the Wek’èezhìi area
is extensive. They know the plants, fish, animals, water
systems, trails, humans, and relationships within the
area. Through the study, they sought to understand
the manner in which a region burned and how it
was influenced by factors such as wind and ground
moisture. They also wanted to know how the landscape
changed as regions recovered from the fire, and what
plants and animals returned to burned regions. They
wanted “to determine the health of berry bushes, lichen,
trees, and grasses as each of these plants tell a story about
the state of the land,” and the probable health of the
boreal caribou dwelling in the area (Legat & Gagos
Social Analysts, 2013, p. 6).
Boreal caribou prefers the thick bush of tsoo (translated
as muskeg) and the hard ground of whagweè.
Tsoo consists of waterlogged soil, bogs, and thick
vegetation—black spruce, kinnikinnick, grasses and
sedges, blueberries, and cranberries, and tree lichen.
Whagweè consists of sandy soil mixed with black dirt
and covered with sparse vegetation such as white
lichen, bearberry, cranberry, kinnikinnick, tree lichen,
mushrooms, blueberries, jack pine, fireweed, Labrador
tea, birch, willow, juniper, grasses and sedges, white
spruce, and aspen. Both habitats burnt in the 1995

fire, leaving the tsoo littered with fallen dead trees
and creating a situation in which boreal caribou could
easily break their legs, and leaving the area with little
foliage for them to hide from predators, especially
in the winter. The fire also destroyed the lichens on
which caribou forage in the winter, and lichen, grasses,
sedges and the leaves of bushes that they forage
on in the spring, summer and autumn. Elder Jimmy
Rabesca explained that the boreal caribou had moved
northwest to find the bush they prefer (Legat & Gagos
Social Analysts, 2013).
During the fall of 2012, the Tlicho elders carefully
examined the plants and the ground to determine their
state, and potential for animals. They noted that plants
were growing in most of the affected areas, and the
specific areas where plant growth would take longer
due to the depth of the burn. Elders Jimmy Rabesca and
Robert Mackenzie and harvester Narcisse Chocolate
mentioned that the trees looked about 10 years old—
still too small for boreal caribou to hide in the winter—
and the grasses looked “good” in ‘whagweè.
The elders expect that when a land-based word is
used, it will trigger the listener’s memory of an array of
relationships and resources (biodiversity). If the mind
is unable to remember to see when a word is spoken,
then it shows a lack of knowledge, and therefore, a lack
of respect for the land and all that dwell there. From
the perspective of the elders, it means much more
than the casual listener can know. The language comes
from the land. As the elders walked in Wek’èezhìi, they
pointed to what they noticed, left appropriate gifts,
and shared more fully later at the campsite. Because
of the knowledge from the past, the people can better
understand and appreciate biodiversity changes. Such
actions to know the Wek’èezhìi and share knowledge
through oral narratives is a way that the Tlicho people
show respect to the area.

Caribou on the tundra.
Photo: bierchen/Shutterstock.com
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3.3 Knowing biodiversity change
through harvesting marine organisms
Ilarion Merculieff
Hunting, fishing, and gathering is done by families
and extended families, playing an important role in
bonding the families together, similar to experiences in
this writer’s childhood where we did things as groups
and within extended families. The girls learn the task
of preparing wild foods, and the ethics and values
related to working together with their peers and the
adults. The boys watch, listen, and learn how to hunt
and fish safely. Both boys and girls learn the traditional
ways of sharing, cooperation, and the value of group
focus. An earth-based pace is the standard all follow,
knowing that one must be present and slowdown in
order to listen and learn from their environment. The
men and women in turn bond with the children, take
fish and wildlife in the traditional ways, and teach the
young through their actions and demeanor. Stories are
told in the evenings after the day is done, providing
entertainment and another source of teaching the
young. The value of working as a unit rather than as
individuals is emphasized, as is paying attention to
what one is doing in order to do the task well and to be
safe. This requires being aware of what the waters, the
weather, and what each other are doing at all times.
Much of what is learned or taken in is visual, non-verbal
information. To talk a lot or to ask a lot of questions may
distract the individuals from the work at hand and/or
result in taking actions that are not safe, jeopardizing
themselves and others. There are periods of extended
silence in hunting, fishing, and gathering much like
when this writer went out with St. Paul adults. Teaching
the value of silence is something practiced every day in
myriad forms by the adults and elders. Silence teaches
one to listen without interruption when someone is
speaking. It teaches how to listen without agenda,
where the agenda is to prepare a response while the
person is still speaking. Listening without agenda
allows one to truly consider what another is saying.
Pauses between one’s responses to comments leaves
time for full consideration of what another is saying
before speaking. This way cannot only benefit young
indigenous peoples of the Arctic, but all people.
In going to fish camp, the young man or woman learns,
through observation, about the river and her moods,
how to look out for obstacles, about the weather, the
types of vegetation that are around the fish camp,
how to spot irregularities in individual fish (in terms
of texture, taste, color, and smell), what animals are
around the camp, where to find berries near the camp,

where to go to find fish, and how to navigate the river
safely. Likewise, similar lessons are learned about the
seas. This place-based learning is remembered for the
rest of the young person’s life, and it is applied to other
places where they may go near their communities.
Observation is essential for all Arctic cultures in the
areas of understanding one’s environment, one’s
relationship to others, to be safe, and to learn lessons
from fish, wildlife, and environment.
In traditional hunting, fishing, and gathering, the young
learn about respecting diversity of thought, learning
styles, and species by what they are exposed to by the
adults and elders. Learning about diversity of species
and how they relate to each other is an important
lesson. One learns about the connections of all things
in the environment such as the fact that the salmon
are picked up by eagles, bears, and other creatures
and carried away to be eaten. The remains decompose
and are used by the trees, tundra grasses and soil, thus
contributing to the health of the vegetation. Everything
is connected. The actions and demeanor of the adults
and elders model appreciation of diversity of thought
and learning styles as they demonstrate patience, true
listening, and making room for different learning styles
of the young. It is also through traditional activities
that all the young people of Arctic indigenous cultures
learn about relationship to self, to others, and to the
natural world. These lessons are carried deep into the
community and the lands on which they depend.
According to many elders, relationship is what life is all
about. With a proper relationship to oneself it is easier
to have proper relationships with others, with family
members, with the community, with fish and wildlife,
and with the Earth. Alaskan elders say that nothing
is created outside until it is created or experienced
inside first (Merculieff & Roderick, 2013). In other
words, what we do outside through our actions is a
reflection of what we do inside to ourselves. We trash
the environment outside because we are trashing our
own internal environment. We create conflict outside
because we are conflicted inside. We criticize and
judge others because we are critical and judgmental
of ourselves inside. It is in these ways that peoples
have come to know the environment in its many forms,
seen and unseen. It is a knowing that is subjective and
objective, physical and spiritual, scientific and intuitive,
external and internal.
The Arctic is provider, teacher, source of culture, source
of physical, spiritual, and emotional sustenance, and
guide into the mysteries of Creation and self-knowing.
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Harvesting whale in Gambell, Alaska
Photo: Gay Sheffield

Badarkies (Chiton).
Photo: Renee Fliris, 2016
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Dr. Allice Legat and Dr. Mark Ebert
Nunavut indigenous perspectives on marine
biodiversity were the focus of the Inuit Bowhead
Knowledge Study undertaken by the Nunavut Wildlife
Management Board (Nunavut Wildlife Management
Board, 2000). The study found that community
members had very distinct opinions about whether
there is an increase or decrease in the population of
bowhead whales. The reasons for their observations
ranged from the presence of killer whales, to disease,
food availability and ship traffic.
The contradiction between both an increase and
a decrease in bowhead whale populations may be
explained by whether interviewees took a short- or
long-term view of population numbers and study
participants’ ability to engage in traditional activities
such as caribou hunting or bowhead whale harvesting.
Contradictions such as these make it clear that
particular attention must be paid to scale, both spatially
and temporally, when learning from TK&W.
An individual from Repulse Bay related that:
…before there was a community [prior to
about 1965] I hear that there were lots of
killer whales in the [Repulse] Bay. Narwhals
and seals used to gather in the shallow
waters near the land… Possibly since then
the bowhead whales left Repulse Bay area...I
suspect that whales temporarily avoided
Repulse Bay but after that they started to
come back (Ibid., 27).
Observations of bowhead whales, closer to the land
and further out in the water, may be attributed to a
reduction in traditional harvesting of the whales due
to voluntary secession of hunting by Inuit, followed by
a government ban (Nunavut Wildlife Management
Board, 2000). James Jaypoody of Clyde River reported:
We tend to see them more often on the ocean; you can
even spot them now around our caribou hunting area
around the other side (Ibid., 21).
Tooma Neter of Coal Harbour reported:
…we don’t get around as much…we really
haven’t been observing bowhead whales,
where they are now going that they never
used to go—this lack of knowledge is due to
that we haven’t been allowed to harvest for a
long time (Ibid., 27, 55).

Many study respondents attributed changes in
bowhead whale abundance to the presence (or
absence) of killer whales in their region. Olayuk
Naqitarvik of Arctic Bay suggested that:
they seem more numerous, perhaps it is
because they are traveling more [to our
area]…maybe because they have increased
in numbers, it seems that they are traveling
over here more (Ibid., 27).
Noah Piugattuk of Igloolik reported:
This area had no killer whales when there
were no bowhead whales. As the population
of the bowhead whales increases, so did the
killer whales following the bowhead whales
(Ibid., 33).
Philip Kripanik of Repulse Bay suggested that bowhead
whales are now abundant in the Igloolik region because
they are avoiding killer whales in other parts of their
range:
I think the reason why they [bowheads] are
over there is because they are running away
from the killer whales. I think the killer whales
are many, and the bowhead whales are very
afraid of them (Ibid., 35).
Some respondents reported that there are so many
bowheads that disease is now a factor that influences
their abundance. Solomonie Natanine of Clyde River
explains:
…because there’s so many of them
[bowheads] I think they can get diseases
and get sick and die off this way…I would be
concerned about the types of diseases that
they can pass on to each other (Ibid.).
Increase in ship traffic is also suggested as having an
effect on the distribution of bowhead whales and other
marine mammals. An anonymous interviewee from
Grise Fiord stated:
I’m not only worried about bowhead whales,
I think the ships might have an impact on sea
mammals in Tallurutiit/Lancaster Sound and
Barrow Strait… starting in 1966, the seals
and the harp seals would go up onto the
shore as the ships would start arriving to our
community. The way I think is that the sea
mammals are bothered by the ships (Ibid.,
42).
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Lucassie Ikkidluak of Kimmirut explained:
…they [bowheads] would be forced to
move somewhere else if shipping and oil
exploration are increased within Nunavut.
Sea mammals are much more easily
disturbed by activities than land mammals—
they are unlike caribou (Ibid.).
Lypa Pitsiulak of Pangnirtung expressed concern that
large shipping vessels may displace the bowhead
whales and other marine mammal populations into
marginal areas where sources of food may not be
sufficient.
The sea mammals would be traveling to
places where they have never been, trying
to get as far away as possible from the noise
that the ships are making…the other smaller
species like seals, ringed seals, and belugas
may be frightened for a short while and come
back to the same location…if there is too
much shipping activities bowhead whales
will surely move somewhere else…it would
be preferable that they not be disturbed on
the basis that they go and frequent areas
where there is food. Food that helps their
young and only by eating a sufficient amount
could they bear their young…it is also
evident that sea mammals do not like to be
near large communities where it is populated
(Ibid.)
Further highlighting the interconnections between
land and sea, Inuit hunters suggested that bowhead
and other marine mammals are sensitive to the landbased explosive charges used during oil and mineral
exploration, resulting in the avoidance of areas in which
they are occurring. As Lucassie Nutaraaluk from Iqaluit
expressed:
…at the time when they were blowing up the
point down there…that is when the beluga
stopped coming here, but now they are
starting to come back for they no longer use
the explosives as much. I also think the drills
have scared the mammals too (Ibid.).

Inland Tlingit
LEAD AUTHOR’s NOTE: Although the Tlingit are not
represented by a PP of the Arctic Council, they reflect that
Arctic peoples have many cultural ways in common, as
demonstrated below.
Tommy Dickson Jr.
The population of Northwest Coast Inland Tlingit was
quite large before the arrival of Europeans. Salmon
was and is consumed by most people. Each species of
salmon has its own life cycle and spawning areas. At
the end of each cycle the salmon come back from the
ocean to spawn and it was at this time the Tlingit and
other coastal tribes caught them. People were able
to dry enough fish at one time and in a short time to
feed themselves throughout the winter. Dried salmon
was the mainstay of their diet. Besides salmon the sea
supplied many other foods. For many modern Tlingit,
dried salmon or halibut is still considered real food.
The ways of catching salmon included sharpening sticks
to build a fence around the inside of the streams, using
gaff hooks, setting nets, fish traps, bow and arrows.
Here in my hometown, a place called Teslin, Yukon, we
inland Tlingit live here by a lake that spans 99 miles in
length. The salmon run through from mid-July to the
first week in August. We know things have changed
for our people. There has been no fishing for the last
few years for the Tlingit people and other First Nations
communities that live along the Yukon River. We have to
buy our salmon from Atlin, BC, 70 miles from our village.
There is a trail that our ancestors traveled through to
find this place (Teslin, Yukon). Salmon is like gold to
our people. Always when we catch the first salmon,
the woman would cut the fish down by the lake; all
the community members would say a prayer for the
salmon, the land animals and our people. Later on, a big
feast is held—there is drumming, singing, dancing—for
the salmon.
The abundance of Pacific salmon allowed the Tlingit to
develop a rich complex society.
Raven Creates Fish: One day Raven called the Salmon
together to choose their rivers. King salmon said “I will
travel up the long, large rivers to the clear waters where I
will spawn.” Dog salmon was next. “I too want the larger
rivers, but if they are filled I will use the smaller streams.”
Next were the Coho salmon. “I prefer the short, fast clear
waters for my spawning” was his request. Sockeye was
quick to step up and said, “I claim the lakes.” At the end
was the poor little humpback. He looked up and said
softly “I will take whatever is left.” And so it is even today.
Today each type of salmon can be found in the streams
they picked. But one will notice that there are more
humpback salmon then all the others.
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Butchering caribou at the Selawik National
WIldlife Refuge Selawik Science-Culture Camp.
Photo: Alaska, USFWS/Flickr.com

3.4 Knowing biodiversity change
through harvesting terrestrial animals
Dr. Allice Legat and Dr. Mark Ebert
Rattenbury et al.’s (2009) case study is based primarily
on work with one herder, James Noyakuk of Teller,
Alaska, who has a 20-year working relationship with
the University of Alaska Fairbanks Reindeer Research
Program. The authors write that “reindeer herding
has been an integral part of the identity of many Inuit
communities on the Seward Peninsula, Alaska, since the
introduction of reindeer (Rangifer tarandus tarandus)
in 1891” (Ibid., 71). The major change in biodiversity
noted in the article is that between 1992 and 2005,
over 17,000 reindeer (about 80 percent of the peak
herd numbers) were lost when the Western Arctic
Caribou herd grew in numbers and expanded its winter
range onto Seward Peninsula. The problem with this
expansion of caribou is that reindeer will mix with them
and then follow when the caribou leave the region,
resulting in unrecoverable losses to herd numbers.
Weather, particularly winter weather, is another factor
that has implications for keeping reindeer herds from
the caribou, as delayed freeze-up restricts herders’
access to their herds, which may “compound losses
of reindeer to caribou”. “Rain and thaw-freeze events in
mid-winter” not only cause problems for herder’s access,
but also make “it difficult for reindeer to dig for forage”
(Ibid., 72). The authors note that herders on the Seward
Peninsula have had to “make a variety of technological,
socio-economic and management adaptations in
response to caribou use of the region” and that the
adaptations “are influenced by weather, herd size, caribou
presence, season… among other factors” (Ibid., 74).

Aside from the expansion of caribou into the region,
much of the focus of this article is on herders
and herding. This is probably due to the use of a
“vulnerability framework1.” There is some talk about
herd dynamics and the effects this has on the body
condition of the reindeer—but this tends to be more
about the age of reindeer and seasonal changes rather
than changes noticed over a longer timeframe. The
need for herders to protect their herds from caribou
does have some biodiversity implications: “The refugia
and enclosures offer herders a way to more closely
monitor their reindeer, but may also lead to overgrazing or
extensive use of artificial feed, respectively” (Ibid., 85).
Tlicho Elder Mike Nitsizas relates:
There are lots of changes happening today.
Climate change has affected our hunting
and fishing activity. Our ways of life has
changed dramatically. Our language is slowly
going too. We are now in charge of our own
government. Today we vote for a chief. The
highest vote gets to be the chief. Our people
are hurting that way. The whole community
have to live by who is the chief. And this is
bad. It affects us bad. The old way was the
chief makes the final decision and then
there is a counsellor, an advisor who tells the
community how they should live what they
should do. The Elders maintain our cultural
or spiritual connection and the justice. People
would go to the Elders for social justice,
especially the ones that affect the tribe. That’s
how it used to be in those days.
1 A vulnerability framework which “emphasizes the interactions among key
environmental and socio-economic factors, and the dynamic nature of these
factors and linkages” (Rattenbury, Kielland, Finstad, & Schneider, 2009).
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We respect the caribou like it is a human
being. Every piece of the meat is not wasted.
We honor the caribou meat and bones by
giving it back to the land. Today it is not
being continued. And the fish we really honor
the fish. If the fish give their life to us. We
observed the fish to see how they act to some
things. Sometimes they smell something or
they are distracted then the fish will not come
around. We have to be very cautious.
I like food, anything traditional. I like caribou
meat, beaver meat and the ducks. I like to
cook my food over open fire. I always cook
outside and that’s the best way.
Humans created a climate change. We are
responsible for climate change. Look at the
vehicles that are fast and it is always warm.
The glacier ice is melting everywhere. This
affects our people because we can travel
now and the hunting times have changed.
Climate change has affected my cultural
way of living. It has changed the times when
I want to go hunting (Mike Nitsiza, personal
communication, March 12, 2015).

3.5 Knowing biodiversity through
history
Arctic indigenous peoples transmit knowledge and
wisdom through stories that elders tell.

Southern Tutchone (Athabascan)
James Allen
There are stories and legends that our people lived
through two winters when Alaska’s Mount Churchill
volcano occurred 1200 years ago. The white ash
blocked out the sun and prevented the spring and
summer season from happening for one year. The
Navajos, who are Dene people like us, have a legend
that their people started moving south when all the
land was covered in white. On their journey south
they encountered many hostile tribes who were very
territorial and they were forced to continue moving
south. They finally reached the Hopi peoples’ territory
and were allowed to settle in the territory they occupy
today.
The Tutchone people have adapted and survived many
changes to our climate and other catastrophes in the
past. Our people fought off starvation when the caribou
that provided food for them stopped migrating through
their traditional territory. Our elders recall that the last
great migration happened in the 1930s. My parents
recall two winters when the people in Aishihik faced

starvation during this time. The first winter my parents
were traveling to Aishihik from Burwash and harvested
a moose that they were lucky to come across. When
they reached the village the people were running very
low on food. This moose sustained them for the rest of
the winter. My mother said that when these starvation
times hit the animals became very scarce and were hard
to find. She said that when people came across moose
tracks they would track this moose until they caught
up with it. Sometimes it took several days of tracking to
catch up to it. Our people adapted from being caribou
people to moose people.

3.6 Knowing biodiversity through the
observation of many changes
Southern Tutchone (Athabascan)
James Allen
My name is James Allen. I am a Champaign and Aishihik
First Nations (CAFN) member, belonging to the wolf
clan. I am Southern Tutchone elder and former chief
of the CAFN and have been involved in First Nation’s
governments since 1986. My parents taught me
traditional pursuits and traditional activities on the
land. I have trapped most of my life and presently I am
a trapline holder. I trap every year to hold my trapline as
required. Through the years I have made observations
on the land, the animals, the water, and the weather.
In 2009, I conducted a Traditional Knowledge report
for CAFN on forestry blocks identified for logging. I
interviewed elders on forestry and included questions
on their observation of climate change.
In the section below I have included CAFN elders
and my observations on climate change within CAFN
traditional territory. Our people have lived on our lands
for hundreds of years and have observed many changes
throughout their lifetime:
A woman elder who raised her children in a rural cabin
observed different types of insects on her walks and
doing her traditional activities. She described a new
type of spider which was large, grey, and hairy. She also
mentioned a new type of beetle that was large and blue
in color.
The most devastating impact of climate change is
the spruce beetle infestation that has occurred in our
traditional territory. Four hundred thousand hectares
of spruce trees have been destroyed by spruce beetles.
The elders have never seen such huge areas of spruce
trees killed in such an outbreak. Usually the infestation
destroys a few hundred hectares and lasts one to three
years. The present outbreak has lasted for more than 15
years.
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In the winter the beetles go down to the base of the
tree and hibernate for the winter. In the past, the
winters have been colder and would kill the majority
of the beetles. Today, with warmer winters the beetles
have survived and have multiplied.
During this infestation there have been a number
of strange occurrences. For example the normal
infestation would leave some younger trees to
regenerate but in this infestation, the beetles came
back and destroyed some of the remaining trees. There
are reports of beetles mutating and adapting; they have
shifted from a two-year to a one-year life cycle.
As a trapline holder and a trapper, I have noted the
infestation has a number of impacts that we have to
contend with. One is the forest fire threat from the
dead trees present and the accumulation of flammable
debris on the forest floor. I have cabins, equipment and
trails that could be destroyed if a fire were to occur.
I have fire smarted and have reduced the fire threat
around my cabins. This has been expensive undertaking
and has cost me in terms of time and money to hire
people to assist. When checking traps, one has to carry
a chainsaw to clear dead trees that have fallen over the
trails. On windy days one must always be mindful of
the danger of falling trees when checking traps. Elders
are concerned about the access to the land when blow
down starts to occur.

We are concerned about future access to our trails,
cabins, hunting and fishing areas, and negative impacts
to our traditional pursuits on the land and the water. I
noticed the changes to the hydrology of the creeks in
my area. For example, one of the smaller creeks that
glaciates in the winter has become unpredictable to
cross in the winter. In one instance, there was a large
block of ice that had been lifted on to the glacier and
a large fountain of water was flowing. In my opinion
dead trees could not absorb the water in their roots
and caused more water to flow down the creeks
causing more ice and flow changes to occur that could
be hazardous to people trying to cross them (see
Addendum 1 for more information).
The elders have noticed an increase in the number
of new animals moving into the traditional territory.
There has been an increase in deer sightings. Deer have
recently moved into the Yukon from the south. The
cougar, which is the main predator of deer, have been
sighted by CAFN people. Our elders are concerned
about the possible attack of cougars on our people,
especially our children. They have heard of how cougars
stalk their prey and attack from behind and how a
number of children in the south have been attacked.
Moose are moving further north in the Yukon as climate
warms. In the late 1970s, when I was employed in Old
Crow, the rare sightings of moose that I observed were
either along the rivers or
on the various lakes. Today
the moose population on
the Old Crow flats number
1,000 plus, and growing.
In our traditional area, the
rutting season of the moose
is progressing later each
year. Moose in our area
usually rut in September,
but now they are starting
to rut in October. Hunters
have to readjust their
hunting schedule and
change their time off work
to fill their freezers.

Aleut woman (Renee Fliris) of False Pass butchering
moose with her friend (Mike Lilley of Tanana, AK).
Photo: Jesse Fliris, 2014

Our elders have noticed
the disappearance of
ponds and wetlands. These
ponds and wetlands are
crucial habitat for wildlife,
waterfowl and insects. First
Nation hunters use these
areas for hunting moose,
and trappers for trapping
muskrat and beaver. In
the spring and fall, these
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areas are used by waterfowl on their annual migration
flyways. Our people harvest ducks and other waterfowl
during these periods. These cultural opportunities
disappear when the ponds start drying up. Our people
have noticed that the frogs have disappeared and that
their croaking is no longer heard on our land.

3.7 Knowing biodiversity through a
regional perspective (Harvesting in the
Bering Sea Region)

On the land, the extended warming periods are melting
the permafrost and causing large areas to slough in and
impact our trails and campsites. Our trails have always
been located on land that was firm and easy to walk
on. Today, we have to build new detours around areas
that have melted and created swampland. In some
cases, we have had to move our traditional campsites
to dry ground. Black berries and blue berries thrive on
permafrost terrain. Melting permafrost threatens our
berry picking patches that we have used for years.

3.7.1 The Bering Sea

New flowers and plant seeds from the south are
transported along our highways by cars and trucks.
These seeds are taking root and spreading out on
our traditional territory. Our concern is whether or
not these will become invasive and take over our
native plants, many of which we use for medical and
ceremonial purposes.
Elders have experienced the weather change over the
last 50 years. They talk about the days when the winter
temperatures were at a common -50 to -60 F for weeks,
and they had to light a small fire under their trucks to
heat the oil pan to get their vehicles started. Today,
warmer temperatures have had some positive effects.
The melting snow packs have exposed a number of
artifacts in our traditional territory. These snow packs
have existed for hundreds of years. The huge caribou
herds that used to migrate through our traditional
territory used these snow packs to keep cool in the
summer heat and to get away from the insects. Caribou
dung, three meters thick, has been found in these ice
patches indicating that the animals had been utilizing
these areas for centuries. The First Nations people
would hunt in these areas and harvest the caribou. In
doing so they left behind arrows and hunting tools that
were lost in the snow.

Unangan (Aleut)

Ilarion Merculieff
The Bering Sea is one of the Earth’s last relatively
intact marine ecosystems. On the globe, it buffers two
immense forces, the Arctic and the mighty expanse of
the Pacific. Above its surface, we see year round fogs—
thick, gray, and ghostlike. The sun is more visitor than
resident. Coastal residents feel rain and the wind—
blustery, capricious, or raging. They see pack ice and the
great animals of the Arctic—walrus, whale, polar bear,
seals, and seabirds.
The Bering Sea touches two continents, joins two great
oceans, and spans hemispheres. Great rivers empty into
the Bering Sea. The Yukon-Kuskokwim Delta, which is
the size of Nebraska, provides the richest waterfowl
nesting grounds on Earth, fed by rapid bio-organic
growth fueled by the long sub-Arctic summer days and
a hugely productive Bering Sea. And yet, the Bering
Sea’s most important endowment is hidden. Scientists
now say the greatest part of Ocean’s bounty is found on
and along the shallow interface between land and sea
known as the continental shelf. Fully two thirds of the
Bering Sea’s 800,000 square miles cover this continental
shelf.
Scientists have been studying the Bering Sea since the
late 1800s when Muir led the first scientific expedition
into the Bering Sea. Research on the Bering Sea would
fill gigantic warehouses. Hundreds of millions of dollars
have been spent on scientific research in the Bering
Sea, and yet scientists to this day will acknowledge that
they do not understand essential components of the
Bering Sea and their relationships to form a complete
understanding of the ecosystem as a whole.
The Bering Sea is often described in terms of what it
contains (its parts) and the economic value it provides.
As an example, it has been described as follows:
Eastern Aleutians.
Photo: Nadine Kochuten, 2013
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The Bering Sea, a northern extension of the
North Pacific Ocean, is the world’s thirdlargest semi-enclosed sea. Its wide eastern
shelf makes up about half its total area.
The Bering Sea is home to a rich variety of
biological resources, including the world’s
most extensive eelgrass beds, at least 450
species of fish, crustaceans, and mollusks, 35
species of seabirds, and 25 species of marine
mammals. The abundant fish and wildlife of
the Bering Sea have supported the lives and
livelihoods of Asians and North Americans
since prehistoric times. Walleye pollock
comprise much of the fish landings, Bristol
Bay supports the world’s largest sockeye
salmon fishery, and the Bering also supports
some of the largest crustacean fisheries in
the U.S. In addition to supporting a large
portion of the nation’s fishery production,
the Bering Sea is home to a very large seabird
population comprising millions of seabirds
of 35 species. Furthermore, many unique
and endemic species such as red-legged
kittiwakes and whiskered auklets are found
in the Bering Sea and further highlight the
significance of this region. A variety of recent
agreements designed to protect marine
mammals, birds, and fish resources have
been adopted by the United States, other
nations, and international organizations
interested in the Bering Sea. Despite these
agreements, some species of the Bering
Sea and adjacent regions have undergone
large and sometimes sudden population
fluctuations. While the root cause of these
fluctuations is still unknown, they could
be a reflection of either natural, climate
related changes or human-induced changes.
The Bering Sea is always changing. Largeimpact, easily documented perturbations
recently occurred that can be attributed to
climate fluctuations or human impact on
the ecosystem. Human-induced change in
consort with climate change is a premise
of the Cascade Hypothesis proposed by the
National Research Council Committee on the
Bering Sea Ecosystem in 1996. The hypothesis
relates declines in some seabird, sea lion, and
seal abundances during the last two decades
to substantial removals of fish and whales
from the mid-1950s to the early 1970s and
pollock-favorable environmental conditions
associated with a decadal regime shift in the
late 1970s. (National Research Council, 1996)
The description above reflects a particular worldview,
a worldview that attempts to be objective, where that
which is being observed and the observer are separate.

3.7.2 Who are the Indigenous Peoples of the
Bering Sea?
Ilarion Merculieff
Before the discussion on harvesting, it is necessary to
understand how Bering Sea dependent coastal and
inland indigenous peoples come to know what they
know and who they are.
The scientific (objective) descriptions of the Bering
Sea ecosystem are rarely, if ever, used by the primary
stakeholders; the 70,000 Aleut, Athabascan, Iñupiat,
Yup’ik, Cup’ik, St. Lawrence Island Yupik, Kamchadal,
Koryak, and Itelmen peoples living along the Bering Sea
coasts, rivers, and islands. For at least the last 10,000
years, the indigenous peoples connected to the Bering
Sea have been partially or wholly dependent on the
Bering Sea for their subsistence, cultural, nutritional,
medicinal, spiritual, and economic well-being, and
it continues to this day. Bering Sea peoples have a
worldview substantively different from that of western
and industrialized societies. The worldview of Bering
Sea peoples is subjective, where the observer and
the observed are connected. Indigenous peoples
experience the Bering Sea as multi-dimensional,
multi-faceted, and profoundly mysterious. Words and
definitions inadequately describe the essence and
meaning of the Bering Sea to its indigenous peoples.
In fact, in the minds of indigenous peoples, words
and definitions often act to limit (not increase) human
understanding and appreciation of Mother Earth and
her ways, in contrast to the science that seeks to define
and explain everything.
For thousands of years the seafaring indigenous
peoples have had a relationship of reciprocity with the
Bering Sea, based on the ancient understandings that
the Bering Sea and all of her children, as previously
noted, have a consciousness and intelligence, which
must be respected and honored. Most indigenous
peoples know that through being silent with intention,
we can communicate with the sea’s consciousness, her
intelligence. To communicate or commune, peoples
use all their senses to listen. These subjective, sensate
ways of knowing are complex and multi-faceted,
allowing one to gather information from many sources
simultaneously. All coastal cultures, understanding the
great significance of knowing how to listen to the sea,
teach these ways to their seafaring hunters and fishers.
This sensate way of knowing is shared through the
words of elder wisdom passed down through hundreds
of generations: use all of your human gifts to connect
with the sea. You have the ability to see, listen, smell,
taste, and to draw on your intuition and inner knowing.
Use them all and let your body wisdom help you hear
the guidance of the great sea. She will always show
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you how to be safe, and where to find food if only you
know the ancient ways of listening. You cannot hear
the guidance she gives if you are filled with thoughts.
Thoughts can interfere with hearing what she is saying.
She communicates through your heart and inner
knowing, and so you must stay in touch with these
parts of you or you will miss what she is teaching. Feel
her movement and rhythms. Like the human body,
each part of the sea is different and moves according
to unseen circumstances. This knowledge can help
you know what to do. Watch the changes in her color
at different times of the day, different times of the
seasons, in different locations, and in different weather
conditions. Smell the difference in her essence near
shore and offshore, and in different times of the year.
Feel the textures of the water because they are different
under different circumstances. Watch where and how
the animals move, the ones in the air, the sea and
those moving on the land, because they are doing so
in response to what she is saying to them. All of these
ways are her language and the way she will speak to
you. Clear the mind of any thoughts and she will fill
you with a deeper understanding of her teachings and
the mystery of all Creation. Know that to understand
and connect with her, you must know yourself first, in
the deepest way; otherwise your understanding will
be superficial. If you do not have the proper respect for
her, you will not find food and may even die. The sea
will always warn you before she acts in any way that
might hurt you. If you do not hear these warnings, it is
your failure, not hers. Understand that she is part of the
Great Mystery, and thus can never be fully understood.

3.7.3 Harvest in the Bering Sea
Ilarion Merculieff
Coastal peoples harvest the bounty of the Bering Sea
year round which includes, but is not limited to such
fish and wildlife species as walrus, northern fur seal,
bearded seal, ringed seal, beluga whales, king and
common eider ducks, cormorants, least auklets, puffins,
murres, Steller sea lions, harbor seals, salmon, and
halibut. The harvesting activities follow the principles
of what have been described here about stepping
out of the mind; caring for others, for fish and wildlife,
having reverence for all life, and working at an earthbased pace. Also, understanding the need for diversity
(of species, learning styles, languages, perspectives),
the need for song and dance, for ceremony, and
understanding the need for silence, visual/non-verbal
language, story-telling, attending to relationships
(with earth, self, others, creation), learning, thinking,
and working as a group, paying attention to and
observing elders and the Earth, not asking questions
and not giving direct answers, and all-senses learning
and experiential learning. These aspects of the human
being, and more, are all necessary to harvesting in the
Bering Sea.
Detailing harvesting techniques would not be complete
without describing the process leading up to the
harvest, the harvest itself, and what occurs after - they
are tied together.
Photo: Ilarion (Larry) Merculieff
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All harvesting is done by groups of men and/or women,
and the young men who must learn how to harvest.
Hunting walrus, catching salmon, taking seals is done
by groups of men. The men usually take along the
young boys and young men to watch, listen, and learn
so that they can carry on the harvesting traditions.
Prior to harvesting, the men must make certain that
they have all they need because they will be away
from home for a day or more: water and coffee, proper
clothing for the conditions they may face, guns and
ammunition or fishing gear, food or sandwiches, and
any specialized equipment needed for the harvest. The
Unangan (Aleut) hunters, for example, use what they
call a “kaiyuux” or sea dog, a simple tool composed of a
specially shaped hard wood with hooks attached to a
rope. When they are on land and hunt animals that are
at sea or birds flying over the sea, they use this device
to retrieve a dead bird, seal, or sea lion that has washed
ashore or is on the ice, but out of reach. If they are on
land and use dogsleds, snow machines, or vehicles,
they must make sure that they have food for the dogs,
or that the machinery is in proper running order, that
there is enough fuel for the time and distance they will
be out, and that they have any spare parts they are
likely to need.
The hunters already have a plan for where they will go,
be it fish camp, fishing locations out at sea, hunting
locations, or camp. Prior to going out, the hunters or
fishers would check the weather to make sure it is safe
and conditions are good for hunting or fishing. If they
are to travel by dog sled, the hunter would watch the
dogs to make sure each is in good shape. Upon arrival
at their destination, the hunters would settle in or
pick their spots to hunt an animal. It is an unspoken
rule that the lead hunter, the person with the most
experience, would fire the first shot at the animal,
followed immediately by the others. If fishing in the
Bering Sea, the fisher would make sure he operates the
boat safely and observes all conditions, including the
swells, whether or not the sea has white caps, where
the rip tide zones are, what direction and how fast the
wind is moving, the presence of any fog, the presence
and types of clouds, the sound of the engine, and that
the other people on board are positioned safely.
When the hunters successfully take an animal, the
lead hunter usually tells the others what parts of the
animal he wants, and he distributes the meat he takes
according to tradition. After taking his share, the other
hunters and young people would share the rest. No
one leaves without a share of the harvest, because of
the size of the butchered animal. Steller sea lions, for
example, weigh anywhere from 250 to 500 pounds.
Cutting up the animal requires knowledge of how to
cut the animal parts, be it shoulder, breast, backbone,
ribs, hind quarters, tongue, flippers, or internal organs.
Nothing is wasted. Iñupiat whale hunters bring their

Braided seal intestine drying.
Photo: Western Alaska National Parklands/Flickr.com

catch back to the entire village (Author’s Personal
Knowledge). Not only is this a traditional way, but every
coastal resident knows that indigenous peoples of the
Arctic are painted with a broad brush, that if there is
any waste it could be reported to officials and likely the
media, and all peoples throughout the state of Alaska
may pay the consequences.
Once the hunting party returns from the trip, meat is
distributed to the elders, widows, and anyone who
cannot hunt, then the extended family, and last, the
hunter’s family. This distribution system varies by
community and culture, but it is a way of taking care of
others and bonding. The bonding of villagers through
distribution of wild foods is a significant aspect of
helping to keep the community together. Many Bering
Sea coastal cultures require that the first kill or catch of
the young person must be shared with others, saving
none for himself, as a way of teaching the young person
the importance of sharing. The women prepare the
wild foods. The men do the broad cuts and the women
do the fine cuts. While doing the fine cuts, the women
keenly observe the texture and color of the meat or fish
and anything unusual, to make sure it is edible.
Inland peoples dependent on the Bering Sea take
salmon by weir, net, or fishing line. What is described
about hunting applies equally to these peoples when
it comes to watching, listening, and learning about the
activity, and all the values practiced by the hunters.
Most coastal peoples relish eating subsistence caught
foods for many reasons. It is what their ancestors
ate, it is what their parents eat, and their bodies are
genetically adapted to these foods. It is yet another
way of bonding with family, extended family, and
the village. These foods are served in community
gatherings and celebrations, and young people learn
traditional ways and their language through the taking,
preparation, and serving of wild foods.
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3.7.4 The challenges to traditional harvest in
the Bering Sea
Ilarion Merculieff
All is not well in the Bering Sea. Like a top losing speed,
the Bering Sea ecosystem is spinning off balance
and no one knows where it is headed. Discussing
indigenous peoples and harvesting in the Bering Sea
would not be complete without understanding the
challenges to harvesting posed by conditions in the
Bering Sea, and with what Bering Sea “managers” face.
The health of the Bering Sea ecosystem has a direct
bearing on traditional harvesting.

Unangan elders speculate that fur seals and sea lions
may be shifting their diet of pollock, squid, sand lance,
and capelin to salmon. From Nome to the Aleutian
Chain, salmon have declined in populations as reported
by Unangan and Yup’ik peoples in numerous official
hearings. Dene (Athabascan) people have noted
unusually large numbers of beaver dams higher up
the rivers blocking fish migrations as well as declining
numbers of loons, and concentrations of worms in
king salmon (Various Tribal Resource Management
Personnel, personal observations & communication,
1991-1994). Sea otter populations in the Aleutians are
declining, perhaps due to a shift in the Orca diet from
sea lions and seals to sea otters; this was as reported
by the Committee on the Bering Sea Ecosystem in their
report on the Bering Sea Ecosystem in 1996 (National
Research Council, 1996).

In the mid-1970s, Unangan of the Bering Sea first noted
unusual physical characteristics, behavior, and activities
of the wildlife species on which they depend. The breast
These observations were the first signs of what is
bones of adult birds were protruding as chest muscles
now known to be ecosystem-wide phenomena of
collapsed; huge numbers of nesting seabird chicks
precipitous and sustained decline among a wide variety
were falling off cliffs and dying, apparently too weak
of marine mammal, seabird, and fish populations
to maintain their hold on ledges; Steller sea lions were
living and/or breeding in the Bering Sea. Near-shore
chasing and eating Northern fur seal pups with greater
foragers, continental shelf foragers, surface feeders and
frequency than ever in living memory; the subtle but
underwater feeders were all declining. Coastal peoples
distinct taste of murre eggs was changing, indicating
were first to bring attention to the fact those Bering Sea
the birds’ diet was different; the normally thick pelt of
animals were not getting the food needed to maintain
the Northern fur seal was thinning, and many pelts
were opaque when fleshed and held up
to a light source, something never before
Inupiaq woman at a subsistence camp uses an ulu to separate
observed. Iñupiat, Yup’ik, and Unangan
the blubber from the hide of an Ugruk (Bearded Seal).
Photo: Western Arctic National Parklands/Flickr.com
people reported that king and common
eider ducks were falling out of the sky in
large numbers and dying (Various Tribal
Resource Management Personnel, personal
observations & communication, 1991-1994).
Yup’ik people reported that walrus were
thinner than normal. Dene (Athabascan)
people, for the first time, reported the
sighting of five beluga whales around
Fort Yukon in the middle of Alaska.
Unangan people reported that northern
fur seal meat tasted fishier and was
more pinkish in color, leading elders
to speculate that the seals may have
shifted to a diet predominantly made
up of salmon. Unangan people reported
large concentrations of sea lions at False
Pass and further north where they were
not normally seen in large numbers.
Hunters in the Pribilof Islands noted that
sea lions were now traveling in larger
pods than was ever noted in the last
two generations of Unangan (Various
Tribal Resource Management Personnel,
personal observations & communication,
1991-1994).
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their health and population vitality perhaps due to
industrialized fishing combined with climate changes
in the Bering Sea.
Approximately 10 years after the first Alaska
indigenous observations of wildlife food stress
problems in the Bering Sea, the statistics started
coming in. Northern fur seals were declared depleted
in 1988 under the U.S. Marine Mammal Protection Act
when scientists determined herds were 50 percent
below optimum sustainable population levels
(National Marine Fisheries Service, 2006). Steller sea
lions were declared threatened in 1990 under the
U.S. Endangered Species Act and subsequently, in
1997, the distinct population segment west of 144⁰
W. longitude (a line near Cape Suckling, Alaska) was
reclassified as endangered. Research shows that harbor
seal populations in certain locations in the Bering Sea
declined as much as 75 percent over a 40-year period.
In the early 1990s, ornithologists from the U.S. Fish and
Wildlife Service and the Russian Academy of Sciences
noted a 50 to 85 percent population decline (over
the past 30 years) of red and black-legged kittiwakes,
and common murres nesting in the largest Bering
Sea colonies on the Pribilof Islands (Golovkin, Flint, &
Merculieff, 1993). The IUCN Red List added the redlegged kittiwake as a vulnerable population. The U.S.
Fish and Wildlife Service have documented dramatic
declines in all species of eider ducks, including king,
common, Steller’s, and spectacled eiders (Corcoran,
Larned, & Anderson, 2010). Other species are believed
to be declining as well: red-faced cormorants, least
auklets, horned and tufted puffins, storm petrels, and
Arctic loons, although little data exists. Bering Sea
salmon numbers plummeted so severely in 1997 and
1998 that at least one Yup’ik community put out a
plea for funds and food supplies to get them through
the winter. In response, the Red Cross established an
initiative to help these communities. Spotted seals are
said to be declining but little data yet exists on their
populations (Allen & Angliss, 2014). Current research
shows that the situations regarding higher trophic
species have not improved and in fact, the declines
continue (Kedra, et al., 2015).
In all, there may be more than 20 higher trophic
species in a state of severe and sustained decline in
the Bering Sea; however, there is no comprehensive
listing of these species in any scientific document to
date, with the exception of the Bering Sea Ecosystem
Report completed by the Committee on the Bering Sea
Ecosystem under the auspices of the National Research
Council in 1996. An environmental organization,
the Center for Biological Diversity, did document
these declines in a 1996 report called The Bering
Sea: Biodiversity Assessment of Vertebrate Species
(Greenwald, 2006). The majority of the higher trophic
species in precipitous and sustained decline strike

King eider.
Photo: Daniel Prudek/Shutterstock.com

at the heart of Bering Sea coastal communities and
inland cultures that have depended on these species
for millennium. In fact, these wildlife declines are a
critical threat to the cultural, spiritual, nutritional, and
economic viability of Bering Sea dependent peoples.
The magnitude of the changes in the Bering Sea and in
the wildlife population declines is akin to deforestation
of the tropical rainforests in South America. The effect
of these declines and changes is very similar to the
consequences suffered by South American indigenous
peoples from deforestation.
Indigenous peoples of the Bering Sea have a keen sense
of urgency about the situation. Living on the rim of
the Bering Sea, they are the first to feel the effects of
what may be an ecosystem crisis in progress. However,
despite their connection to and their dependence on
the Bering Sea, indigenous coastal peoples still have a
very limited role in research, in the setting of research
priorities, responsible use management policies, and
in the regulation, enforcement, and policy decisionmaking processes that continue to directly affect their
way of life. Historically, and to date, the involvement
of indigenous peoples in research and policy setting
has been ad hoc, and in the form of advisor roles rather
than active participants or partners. Although the
current trend is to seek the involvement of indigenous
peoples, thought should be given to how coastal
leaders and elders can deal with the inundation
of requests for information and (usually) unpaid
participation that come from universities, individual
researchers, environmental organizations, federal and
state fish and wildlife agencies, and institutions. Coastal
communities need to develop the ability and capacity
to reasonably respond to such requests.
There is a strong sense by many indigenous coastal
people that TK&W, together with ecosystem based
and single species research, offer a more thorough
and effective process for uncovering the causes
of widespread wildlife declines and responding
accordingly.

42
Inuit of the Bering Sea
Dr. Allice Legat and Dr. Mark Ebert
Regional Inuit knowledge developed through
harvesting in the Bering Sea region has been reported
(Pungowiyi, 2000; Noongwook, 2000). Pungowiyi
(2000) describes the effects of wind, sea ice and
temperature on marine biodiversity, and how recent
changes in these variables have impacted the ability
for indigenous people to harvest. For example, a “lack
of snow makes it difficult for polar bears and ringed seals
to make dens for giving birth or, in the case of male polar
bears, to seek protection from the weather”. Fewer ringed
seal dens, resulted in less food for polar bears, affecting
their numbers and condition. Starving polar bears were
“more likely to approach villages and encounter people”.
Pungowiyi (2000) reported that in 1996 and 1997,
spring break-up occurred early, and
There were more strandings of baby ringed
seals on the beach. These weanlings were
probably left on their own too early. The
mothers train their young on the shore fast
ice where they den, but if the ice melts, the
seals must abandon their dens early. Ringed
seals seem to need more time to train their
young, and are greatly affected if spring is
early. There are fewer seals in the Nome area
these days, perhaps as a result of less shore
ice for ringed seal dens (Ibid., 27-28).
From 1996 through 1998, the physical condition of
walrus was “generally poor… the animals were skinny
and their productivity was low” (Ibid., 27). One cause
attributed to this is the reduction in sea ice “which
forced the walrus to swim farther between feeding areas
in relatively shallow water and resting areas on the distant
ice”. This shift in feeding areas is specific to females
and young walruses, while males have been affected
differently: “Males typically haul out on land, and may
have eaten most of the food near the haulouts, forcing
them to go farther in search of clams”. Wave action and
sedimentation also have implications for walruses, as
they affect the productivity of the seabed, resulting
in walruses having a harder time finding food. Late
forming and thin winter ice also affects walruses: “When
the winter ice forms late and is too thin, walrus cannot
haul out and rest the way they need to, and they will be in
poor condition the following spring” (Ibid.).

Geese and songbirds have been arriving in
late April, earlier than ever before. Sudden
cold snaps at this time of year can harm
the birds. Snipe seem to be affected most,
perhaps because they need unfrozen ground
to feed, and many die in such cold spells…In
the warm summers, especially if they are also
dry, many different kinds of insects appear on
the tundra. These include lots of caterpillars
on bushes, and then butterflies. Other bugs
that haven’t been seen before have appeared,
though mosquitoes are still the same…The
tree line has moved westward across the
Seward and Baldwin Peninsulas (i.e., into
formerly treeless areas). Bushes are getting
bigger and taller. Willows are now like trees,
taller than houses, whereas in the 1970s they
were small and scrubby. Mild winters with
little snow have been good for ptarmigan,
which are healthy and abundant. This may
also be a result of low hare populations,
leaving little competition for the ptarmigan
(Ibid., 28).
Noongwook (2000) supports Pungowiyi (2000) in his
observations that changing wind and storm patterns
have affected local fauna.
There was an abundance of qighuneq (keewuu’-nek) or northern young murres that
become flightless because they become so
fat and cannot go anywhere. These were the
periods they concentrated in gathering as
much as possible because they knew that
there were going to be periods of scarcity. He
went on to say that now it has become very
different, more intense storms that last longer
than they used to, which does not allow the
concentrations of northern young murres to
come (Noongwook, 2000, pp. 30-31).

Other biodiversity changes that Pungowiyi (2000)
reports from an indigenous perspective equally relate
to interactions among species.
Walrus.
Photo: Vladimir Melnik/Shutterstock.com
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4.0 Applying Arctic Indigenous ways to understand and manage
biodiversity change
This section presents examples of applying Arctic
indigenous TK&W (either as a sole-source or
complementary source) for understanding and
managing biological resources. It demonstrates the
intimate knowledge indigenous peoples of the Arctic
have with the environment, and how that knowledge
may be used to better understand and manage fish,
wildlife and habitat.

Research results and Traditional Knowledge allowed
for the AAC to: conduct local activities to develop and
expand their climate change community assessment
tools to assess local community needs and perceptions;
document the effects of climate change, including
transboundary impacts; build capacity amongst
indigenous peoples to monitor climate change; and
incorporate adaptation strategies into community
development and ecosystem management plans (Ibid.).
The Gwich’in have used their knowledge of the land in
the land use planning process. They were involved in
The “Gwich’in Place Names and Traditional Land Use”
project. This project allowed them, with the assistance
and guidance of their elders’ Traditional Knowledge,
to identify traditional land use areas, traditional place
names, ethnobotany, ethno archaeology, traditional
camp sites, grave sites, harvesting locales and sacred or
legendary sites (Kritsch, 2009).

Salmonberry harvest.
Photo: Chantae Kochuten, 2016

Gwich’in (Athabascan)
Bridget Larocque
Athabaskan peoples live in Alaska and northwestern
Canada. Notwithstanding huge social and economic
changes in interior Alaska and northwestern Canada
in recent decades, Athabaskan peoples continue to
rely on barren-ground caribou for traditional food,
cultural continuity, and spiritual sustenance. In 2012,
the Arctic Athabaskan Council (AAC) was involved in a
research project to gather Traditional Knowledge and
community perspectives on climate and ecosystem
changes; and to hold land-based training sessions on
traditional food harvesting and cultural practices to
support the transference of Traditional Knowledge,
culture, and history (Arctic Athabascan Council, n.d.).

A treaty known as the Yukon River Salmon Agreement
is supposed to manage the fish as a shared resource
between the two nations; however some people
feel that Canadian communities tend to lose out.
For example, both Canada and Alaska allow for the
subsistence harvest of Yukon salmon, but while
the Canadian subsistence fishery is strictly limited
to members of First Nations, Alaska’s subsistence
fishery is open to all state residents. Last year, Alaskan
subsistence fishermen took more than 26,000 fish while
Canada’s First Nations peoples captured just 2,000
(Goldfarb, 2013).
Athabaskans and Gwich’in rely on salmon for
sustenance, but if management agreements are
ignored and indigenous peoples are not involved
in decision making, then the system is failing them,
making social disparities inevitable. This dichotomy has
to be resolved because many indigenous peoples know
that:
…before the salmon reach Eagle, they’re
American fish; once they’ve passed the town,
they effectively become Canadian. And
while the salmon may not understand the
distinction, the humans who fish for them
certainly do (Ibid.).
Salmon, for the Gwich’in, is not only a food source it is a
way to explain the life cycle as well. There are a number
of stories about salmon that the Vuntut Gwitchin of Old
Crow, Yukon shared with Shirleen Smith in People of
the Lakes: Shahnuuti’ made fish traps for salmon down
the Yukon River and that’s how he took care of his people
(Smith & Vuntut Gwitchin First Nation, 2010, p. 272).
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The high country of the upper porcupine is
the home to moose, fine fur bearers, beavers,
caribou on their winter ranges in some
locations, grizzly bears, and remote salmon
runs (Ibid., 192).
Up around Bear Cave Mountain— Shih
Ddháa—that place has lots of history for the
Gwich’in people, a lot of history, …there are
a lot of sheep up there, a lot of salmon spawn
and they gave it a name, [official name] too,
Ni’inlii Njik [Fishing Branch]—[referring to]
salmon spawning, that means replacing,
it’s a big word I guess and it’s an area where
everything gets replaced. So that’s what it
means, salmon go there to die, spawn, and
new life begins (Ibid., 282).
In 2008, several Arctic indigenous organizations and
two universities teamed up in a research project called
Arctic Peoples: Culture, Resilience and Caribou (ACRC).
The indigenous organizations included the Arctic
Athabaskan Council, Gwich’in Council International,
Dene Nation, Inuit Tapiriit Kanatami, and the Inuit
Circumpolar Council. Chris Furgal of Trent University
and Brenda Parlee of the University of Alberta were
the academic leads in this project. The main research
question: How will Arctic Aboriginal communities
continue to be resilient and healthy in relation to the
social and ecological changes which threaten important
human-environmental relationships now and in the
future?
The ACRC project intended to develop social networks
within the indigenous communities and to have

Aleut Family (Raymond Kochuten,
Delores Kochuten, Nadine Kochuten)
from False Pass, harvesting gull eggs.
Photo: Nadine Kochuten, 2015

TK incorporated into governance and institutional
structures. The project envisioned all participating
Arctic communities, researchers, and all levels of
government having strong new evidence upon which
to base various projections, and a range of strategic
plans, actions, and policies to guide community
resilience and health in response to changing
environmental and other conditions.
Indigenous peoples such as the Dene of the Northwest
Territories established their Lands and Environment
Department to work on a variety of programs and
policies to influence and advance environmental issues
from a Dene perspective, with a mandate “to retain
sovereignty by strengthening the Dene spiritual beliefs
and cultural values in Denendeh on environment and
land issues” (Dene Nation, n.d.).
Athabaskan peoples, along with many Arctic
indigenous peoples, live a holistic way of life and
approach all issues from a holistic perspective. They
understand that if the land is impacted in any way, then
there will be ripple effects and many of these effects
have negative implications for their existence and for
the fish, wildlife, and habitat that they have depended
on for millennia. Biodiversity degradation is a huge
concern for the circumpolar people, and this land and
their environment is their life and a means that has
been sustainable for thousands of years. The ancestors
of contemporary Athabaskan peoples were seminomadic hunters. The staples of Athabaskan life are
caribou, moose, beaver, rabbits and fish. Athabaskan
peoples today continue to enjoy their traditional
practices and diet (Arctic Athabascan Council, n.d.).

Gull eggs.
Photo: Nadine Kochuten, 2015
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However, they are witnessing many changes to their
environment. Trimble Gilbert is the Traditional Chief of
Arctic Village and the second Traditional Chief of the
Athabascan People:
The brush is hard for caribou…animals are
disappearing: ducks, snipes, and pike. Couple
of years ago, we saw a polar bear; then
another year we had problems with wolves
killing our dogs. Things are changing so
much (Gilbert, 2012).
Athabaskan and Gwich’in youth, like Daniel T’seleie
and Athena Ki Chilcote from Arctic Village, know only
too well what impacts their environment and what
biodiversity means for their future and their culture:
I love the fact that we live a traditional life
style. It’s nice that we live in our own Native
country, living by our own laws and rules,
being able to raise children the way we think
is right. When I was a child, I used to think
that the only reason we existed was to eat
caribou. So I always knew that hunting is
important to us and it is important to keep
teaching younger children how to hunt
because in the future, we might have to
live like how our ancestors did and we will
have to learn to survive in the villages, using
whatever we can from the animals (Chilcot,
2014).
I’ve got first-hand knowledge of how climate
change is impacting Canada’s Western Arctic,
and how aspects of our culture and other
Indigenous cultures are at risk of being lost
(T’seleie, n.d.).
Arctic indigenous peoples are heavily dependent on
their fish, wildlife, and habitat for everyday needs, and
as plants and animals become extinct and pollution
contaminates their air and water their lives and
cultures are threatened. There is grave concern for
future generations about whether or not the land
will be able to provide for them. The indigenous
peoples knowledge matters and this knowledge
has to influence resource management decisions.
Indigenous people’s voices and Traditional Knowledge
need to be heard and accepted as credible in resource
management discourse because these people have to
adapt daily to a changing landscape and the depletion
of the natural abundance.
The vision for the leaders of the Athabascan Nation
Chickaloon Village is “to have land, water and air that
is cleaner and healthier than it is today, to sustain our
community’s life needs, balancing stewardship of the
natural world and economic development for our current

and future generations” (Athabascan Nation Chickaloon
Village, n.d.).
Most Arctic indigenous cultures support strong family,
community, wildlife, environmental, and moral values
based on cultural traditions passed on by TK&W. These
are virtues that broader human societies would be wise
to conserve, strengthen, and encourage. “Ben Stevens,
an Athabascan from Arctic Village, Alaska, (personal
communication, 1996) said: ’You don’t dis-respect that
which keeps you alive.’” Tlingit Elder Salina Everson “said:
‘The Traditional Knowledge of our elders kept our natural
resources from being depleted’ (personal communication,
1996)” (Capp & Jorgensen, 1997, p. 5).

Tlicho (Athabascan)
Camilia Zoe Chocolate
TK&W comes from being connected with the land,
how we used to live, and how we do things. We have
to be reconnected again. TK&W is being connected
with nature, with plants, with trees, with air, with water,
with every living and non-living thing. We are getting
disconnected from it. The nature, the land, and the
animals have always been with us as First Nations. They
gave us (First Nations and ancestors) visions and they
tell us what to do.
TK&W should be shared by researchers and it has to be
shared with the community. In the past the credit was
never given to the community. TK&W was just taken by
researchers. We have to be cautious. We want to share
our knowledge and our wisdom, but we have to be
careful. We try not to tell researchers everything.
There is a jack fish legend. We have to respect the jack
fish. If we respect it, it gives us our life. It also gives
us luck. One time there was a successful hunter who
always brings back food for the community. One day he
decided to go fishing for trout. He accidentally caught
a jack fish. He said to the jack fish, ‘why did you have
to stick your nose into my hook? I wasn’t even fishing
for you’. He threw the jack fish on a pile of rocks. The
hunter then went out hunting for a caribou or a moose.
He went hunting and he did not get anything for three
days. He was hungry he was starving. So he killed a
squirrel and ate it. While he was eating the squirrel, he
was wondering why this was happening to him since he
was unlucky for the past three days. Normally this does
not happen. And then he remembered the jack fish.
So he went to see the jack fish where he left it. He saw
that a raven was around and he took the jack fish and
ate it. And he left the area, and he had not gone very
far when he saw two moose. He killed the moose. This
story teaches us that we have to respect the fish. Being
respectful gives back to you.
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TK&W is very important to First Nations
people in the Northwest Territories. It is
the way that First Nations people have
lived that makes our communities healthy.
Mr. Nitsiza points out the importance of
being connected to the environment while
maintaining the law of respect. If this law is
broken then the whole community will suffer
a consequence. The consequence could be
all kinds of things from food shortage to a
negative weather climate. If an animal is
disrespected then the animals will not come
to people. The jack fish story is a perfect
example. People are connected to the land,
air, water and wildlife, laws that we must
respect and follow (Mike Nitsiza, personal
communication, March 12, 2015).
Today, my people are observing many changes in the
environment which are detailed below:
Presently there are several large poplar stands in
our traditional territory that are under attack by the
moth larvae. The larvae have defoliated hundreds of
hectares of poplar trees between Haines Junction and
Whitehorse for the last four years and are spreading
to new stands every summer. As you are driving out
of Whitehorse you pass by hundreds of trees with no
leaves in the middle of summer. For the last three years
the poplar trees in my yard have been under attack.
Trees need their leaves to absorb the water from the
rain and for the photosynthesis process that sustains
their life. If this infestation continues year after year
stressing out the same stands they will die and we will
have large areas of dead poplar trees. Climate change
is a big factor that helps this insect attack to continue
unabated.
The elders have seen strange looking birds. An elder
stated that she saw a duck that she had never seen
before and also a bluish bird that was accompanied
by a brownish bird that may have been its mate. First
Nations people have seen new types of birds coming
to their bird feeders in the summer and winter. An
example is a black bird with an orange head that has
been spotted during the winter months.
In March of this year, I observed a male grouse
performing a mating ritual for two female grouse that
were in the willow trees in our yard. The grouse do not
mate until late April and May. Could the early mating
display be linked to global warming and the early
arousal of the male grouse?

Vuntut Gwitchin (Athabascan)
Lorraine Netro
Our traditional food was very important to our diet then
as it is today. Traditional foods are an integral part of our
culture that contributes to our health and well-being,
our social relationships with our families, community
and nation. We have a spiritual connection to our land,
and the animals teach us respect, responsibility, and
sharing.
Our cultural well-being was taught to us at a young
age. Our physical health was the key when living out
on the land; we had to work to keep our home fires
burning, walking with snowshoes in the deep snow to
make trails, walk to our muskrat traps, and carry heavy
loads of harvested foods. We were taught to respect our
environment and the animals since our very existence
depended on it. We had to keep our surroundings
clean, which would impact all life forms in our
environment. Our families and community were very
important. Our respective roles as man and woman
were key for healthy community living. Supporting and
guiding one another in all aspects of our life.
We learned our social skills in all that we did in our
daily activities. We learned respect for our parents, our
siblings, grandparents, extended families, community
members, and leaders. We were taught who our
relatives were, where they came from and how we
are related. Many of our relatives are in Northwest
Territories and Alaska. When traditional foods are
harvested, we learned how to respect and take care of
the harvest. Much of our cultural teachings took place
during this time. We were shown how to take care of
every aspect of harvesting and preparation, since every
part of the animal would be used for food, clothing or
tools. We learned the protocols of men and women.
We delivered special traditional foods/parts to the
elders, pregnant women and single parent families.
Community hunts and special celebrations brought our
people together. Our community leaders and elders
spoke at these gatherings. We learned more of the
social aspects of our community.
The weather conditions, the amounts of snow in the
winter, the water levels in the rivers, creeks and streams
and the astronomy played a key role in the traditional
way of life for our people. The hunters and trappers
paid close attention to these conditions to determine
their travel over the frozen lands in the winter season
or river travel along the rivers in the summer. The snow
and water conditions also played a key role in the
harvesting of traditional foods, whether the caribou will
migrate and go to a certain route or will the fish and
berries be plentiful for the season? In our history, our
ancestors would be able to predict certain weather and
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other conditions by reading the astronomy in the night
skies.
Our spiritual connection to our land and animals is
an integral role of who we are as Gwitch’in people.
As referred to in previous statements, how we relate
to our environment and how the land provides for
our existence are very important and sacred. We
place great spiritual value on all that is living, we are
all connected. In our language and culture we have
words and ceremonial values that describe this in
detail. Harvesting traditional foods is a sacred act;
great respect is shown to the hunter. Sharing of the
nutritious food teaches giving and respect. Prayers
of thanksgiving are relayed to the person giving the
food. When a young man harvests his first caribou,
a celebration feast is held, to acknowledge him and
to share the food with the community for continued
success in the future.

It was very special when Chinook salmon was
harvested. Everyone would gather and watch as the
salmon was cleaned, everyone helping out in any
way that they can. The harvester would then cut up
the Chinook salmon so that all households in the
community would get a piece of the special traditional
food. We, as the young people of the time, would
deliver these pieces to the homes.
In September the chum salmon was just as plentiful.
People would harvest how much they would need for
food and for dog food. They also shared with those who
did not have the means to harvest on their own. The
single parent women would help the harvesters to dry
the salmon for winter consumption. They would then
be compensated with salmon for their time and efforts.

Salmon has always been a very important part of
our diet. Since time immemorial, our ancestors have
fished the Porcupine and Crow Rivers and all other fish
tributaries in our traditional territory. Salmon harvesting
is just as important today. In more recent years, salmon
fishing has been a challenge.

Harvesting for Coho salmon during the months of
October to January meant that one had to set nets
under the ice on the rivers. This was a skill learned
from the most experienced persons. This took much
physical labor and had to be done with great patience.
The harvesters had to have another person to help set
the net since it was work for two people. When a young
man was ready to learn this practice, he was able to go
along to help and learn the skill.

There was a time when fish traps were used to harvest
the supply of fish for food. There were special places
along our rivers and creeks where the fish traps were
used. Most recently, nets are used for fish harvesting.

As was with harvesting practices of our people, the
Coho salmon was shared among the community. It was
always a blessing to have access to traditional food in
the winter season and fresh salmon in the cold season.

Primarily, in the month of July, our people harvested
the Chinook salmon, also known as king salmon. In
the month of September, harvesting was done for
the chum salmon, also known as dog salmon. In the
months of October to January, harvesting was done for
the Coho salmon, also known as red salmon.

By sharing the traditional and cultural stories, one will
gain some understanding of the importance that the
salmon has to our people. The salmon is one of the
many nutritious traditional foods of our daily diet and
sustains our health and well-being which is central to
our cultural way of life. In order to be successful with
salmon fishing, one had to know the right spots to set
the nets, have the skill to set the nets properly, know
the right water level, be strategic in order to harvest
successfully.

Dog teams used to be the only means of transportation
for our people. Chum salmon and whitefish were used
for dog food. The dogs had to be well cared for and
well fed in order to provide long distance travel for
hunting and trapping. The chum salmon was dried
and preserved for dog food supply during the winter
season. The skidoo, boat and motor and ATV are more
the means of travel today.
As a young person, I remember when we used to
stand on the banks of the Porcupine River, eagerly
watching as the canoes would come in along the river.
We witnessed the abundance of salmon that was
harvested. Everyone was willing to help as the salmon
was laid out on the prepared place of clean willows.
The wife of the harvester would be ready to clean
the salmon with much help from other women in the
community.

Our traditional and cultural beliefs have not changed.
Sharing of our traditional foods, respect for our lands,
water and animals still holds strong. Getting to and
from harvesting and traditional lands has taken on a
more modern way with motorized means of travel.
Few families own dog teams today, those that do, use
the chum salmon for dog food when it is available and
accessible. We are truly blessed and are very grateful
that we can enjoy and harvest traditional foods. We
understand that our ancestors took great pride in
preserving and conserving our lands, animals and
rivers, so that we may enjoy the traditional foods.
Here, in our community of Old Crow, which is home
to approximately 300 Vuntut Gwitchin people, not
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accessible by road, and the only community inside
the Arctic Circle in the Yukon, we are faced with many
challenges and changes within our environment. These
changes have an impact on our cultural way of life and
our traditional food source. We are faced with food
insecurity.
We are noticing alarming changes in the weather;
we can no longer predict the weather by the ways
of our ancestors. The snow conditions and levels are
unpredictable year to year which has an extreme effect
on hunting and trapping. When the snow level is low
in the winter, this will effect and impact the river water
levels. With varying levels of snow and water, this has
an extreme effect on plant growth which feeds the
animals.
We, as a community, had to take extreme management
and harvesting precautions in salmon and caribou
harvesting for many years. Closures and moratoriums
have been placed on salmon fishing. We are blessed
and grateful when our brothers and sisters from other
traditional territories donate salmon to our people. In
other years, we have had to purchase salmon.
In conclusion, we will continue to share our salmon
stories from generation to generation to keep it alive.
The salmon, however small in numbers today, is still
an important part of our ecosystem and has precious
cultural value. We have had to adapt to the changes of
not having salmon as part of our traditional diet. We
feel sad when we cannot bring salmon to our elders for
a special meal.

Inland Tlingit
(See Lead Author’s Note in section 3.3 – Inland Tlingit)
Tommy Dickson Jr.
Fish or other foods were eaten when fresh. The most
common way of cooking was to make a soup or stew
by boiling. The ingredients were cut into pieces and put
into water. Hot stones were taken from around the fire
and dropped into the water to bring it to a boil and as
the rocks cooled, new hot rocks were added.
Fish and meat were also cooked or roasted over an
open fire. Many things were smoked and dried for
winter use. The smoking was done not so much for
flavor but mainly to keep insects away during the
drying.
During the summer, fish camp was a place of intense
activity. It was also a time of collecting and preserving
berries and other plants, as well as moose, beaver,
grouse, rabbit and so on. If the summer was productive,
in just a few months they were able to set aside their

basic food supply for the rest of the year. This period
of hard work was later balanced by the winter leisure
times when the people gathered for feasts and
ceremonies.
A relevant story of the Salmon People comes to mind:
A man who lived at Chilkat thought he was
poor. He was of a good family. One time he
went out walking. He was going along by the
river hunting as he often did and as usual he
was not getting anything. This time he heard
someone calling his Indian name and he was
wondering who it was; but then he realized
no human would be living out among the
willows on the sand bars and gravel bars. He
walked on but heard the voice again. Finally
he noticed that it seemed to be coming from
an old salmon that a crow had pulled out of
the bank. It was just a skin full of maggots.
The fish said “help me.” The man put his coat
down and gathered up the fish skin and
all the maggots and he carried that thing
down to the riverbank. He washed out all the
maggots then he cried out “heyu, heyu, heyu,
heyu.” He called out four times and he threw
it in the water. That salmon just jumped four
times in the river. And after that, that man
just can’t keep money away— he become
very rich. In addition to his own house he
had two houses just for his slaves (unknown,
personal communication, n.d.).
Hanging fish to dry at the Selawik National
WIldlife Refuge Selawik Science-Culture Camp.
Photo: USFWS, Alaska/Flickr.com
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5.0 Examples of co-application of Traditional Knowledge and science in
the Canadian Arctic
Véronique Bélanger, Maude Beaumier, Marie-Andrée
Burelle, and Dominique Henri
The following examples of scientific research and
monitoring activities specific to the Arctic have been
extracted from a report (WSP Inc, 2014) produced in
2014 by a group of consultants for Environment and
Climate Change Canada (ECCC). The purpose of this
report was to provide a branch-level understanding
of how Indigenous Traditional Knowledge (ITK) has
contributed to its northern Science & Technology
Branch research to date, as well as future opportunities
for its ongoing consideration. Additional contextual
information has been added to the examples for clarity
purposes.
ITK and community perspectives are being increasingly
incorporated into ECCC research and monitoring
activities and the level of involvement of members of
indigenous communities in their work is growing. Many
factors, internal and external to ECCC, can explain the
growing emphasis on ITK and indigenous participation
in scientific research and monitoring activities. The
experience that ECCC researchers have gained in ITK
and community-based research over recent decades is
serving as a foundational basis for the broadening of
ITK research activities that are currently observed within
ECCC.
In recent years, the increased political influence of
indigenous communities (particularly in northern
regions and territories subject to comprehensive
land claims agreements) have led to requests from
northern governments and indigenous organizations
for more indigenous involvement and consideration
of ITK in research. In some cases, such demands were
articulated through specific legislation, policies and
research licensing and funding processes setting
formal requirements for community involvement and
the consideration of ITK along with scientific work.
Research projects funded through the International
Polar Year 2007-2008 also provided opportunities for
northern participation and the use of ITK, as these two
components were expected to be part of scientific
research work conducted under this initiative.

5.1 Peary Caribou scientific assessment
– co-application of ITK to habitat and
population modeling
With the exception of the population found on the
Boothia Peninsula, the northernmost part of mainland
Canada, the range of the Peary caribou is situated

entirely within the Canadian Arctic Archipelago. Four
distinct populations can be found in a 602 356 km² area
of occurrence. The best current estimate of the total
Peary caribou population, including calves, is 7,890,
with a decline of about 72 percent since 1980 and
84 percent in the last four decades (Government of
Canada, n.d.).
In February 2011, the Peary caribou was listed as
endangered under the Canadian Species at Risk Act,
which requires that ITK be considered in developing
and implementing recovery measures (Government
of Canada, 2003). The Peary caribou is also protected
under land-claim agreements which recognize and
specify indigenous rights to harvest wildlife, subject to
conservation and public safety considerations, and that
provide for the establishment of wildlife management
boards.
The purposes of the Species at Risk Act are to prevent
wildlife species from being extirpated or becoming
extinct, to provide for the recovery of extirpated,
endangered and threatened species, and to manage
species of special concern to prevent them from
becoming endangered or threatened. To deliver on
those goals, the Species at Risk Act requires recovery
strategies for all endangered species. Recovery
strategies identify what needs to be done to stop or
reverse the decline of a species. Each recovery strategy
sets goals and objectives, identifies critical habitat to
the extent possible, and describes the research and
management activities that are needed. Strategies
are prepared in cooperation and consultation with
indigenous, provincial and territorial governments,
wildlife management boards, territorial indigenous
organizations and stakeholders.
ECCC is currently developing a recovery strategy1 for
the Peary caribou in the High Canadian Arctic, and
is leading consultations with appropriate northern
Inuit and Inuvialuit communities in Nunavut and
the Northwest Territories in order to inform the
development of this strategy. According to its ThreeYear Recovery Document Posting Plan (Government of
Canada), which identifies the species for which recovery
documents will be posted each fiscal year, the Peary
caribou recovery strategy will be posted in 2016-2017.
ECCC is also conducting a scientific assessment that will
contribute to the recovery strategy for Peary caribou.
The scientific assessment is comprised of two main
1 The Minister is required to develop a national recovery strategy for a species
listed as endangered or threatened under the Species at Risk Act. A recovery
strategy is a high level plan that deals with three key elements: threats,
population and distribution objectives, and the identification of critical habitat
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components, with each including an ITK dimension. The
habitat component of the assessment will help refine
current understanding of Peary caribou distribution
and inform critical habitat identification. The population
component of this study, in turn, will allow for the
evaluation of population trends and sizes over time
under different environmental and management
scenarios.

5.1.1 Consultation activities with Northern
communities
ECCC researchers were invited to participate in
consultation activities held in 2013 in Nunavut and
Northwest Territories communities so that both science
and ITK can be co-applied to inform the science
assessment for Peary caribou, and subsequently,
contribute to the development of a recovery strategy.
The Peary caribou carries significant cultural value for
the Inuit living in Nunavut and the Inuvialuit Settlement
Area (Northwest Territories) who have traditionally
hunted caribou for subsistence and are knowledgeable
about the ecology of this species and the Arctic
landscape. Northern communities are therefore being
engaged at each major step in the development of the
science assessment from contributing information,
helping refine the methods and hypotheses tested and
validating results and outputs.
In February and March 2013, a consultation round was
conducted by ECCC in various northern communities.
In each community, a meeting was organized with the
local hunters and trappers organization. Then a public
meeting to which all community members were invited
took place. Both elders and younger people attended
this event. Informed consent procedures were used by
ECCC researchers throughout consultation activities.
Permission was asked to use the information provided
by community members in the scientific assessment,
and a written consent form was used in each
community. To facilitate information exchange, adapted
communication tools were developed by ECCC.
Representatives from Nunavut and Northwest
Territories communities therefore had opportunities to
review every step of the scientific assessment process.

5.1.2 ITK contributions to the Peary caribou
science assessment
Throughout consultation activities, residents from
Northwest Territories and Nunavut communities
were able to offer input and ecological information
on threats to the Peary caribou, as well as on habitat
needs, population abundance, trends and distribution
for this species. They have contributed to the habitat
component of the science assessment by providing
information on where Peary caribou has been observed

historically and at present. These observations have
been used by researchers in conjunction with available
scientific survey data to model habitat suitability for
this species. Local residents, through meetings with
local hunters and trappers organizations, as well as
public meetings to which all community members were
invited and where both elders and younger people
attended, have also provided insight on important
habitat characteristics (both natural and man-made,
including human disturbance) that are either favorable
or unfavorable to the presence of caribou, as well as on
climate variables that have likely influenced changes in
habitats over time. This knowledge has been combined
with scientific information to develop and test a
number of hypotheses that could explain changes
in the spatial distribution of Peary caribou across the
Canadian Arctic since 1970.
As part of the population component of the science
assessment, community members have been involved
in discussions with scientific researchers about
uncertainty in population estimates. For example,
northern residents identified areas where the land is
unlikely to support suggested historical population
estimates. Traditional knowledge holders also
participated in the evaluation of the consequences
of different management scenarios on Peary caribou
population trends and sizes in the Arctic. The analysis
of the scientific data and ITK is currently underway
and both sources of knowledge will be included in the
scientific assessment report.
In conclusion, ITK has enhanced the science assessment
by providing local scale ecological information.
Furthermore, the collaborative approach deployed
throughout this project was based on ongoing
communications. ECCC researchers also adapted
their methodology to address local views on caribou
habitat requirements and population dynamics. Finally,
establishing trustful relationships with northern
communities was key to ensure the meaningful
participation of these communities throughout the
research process.

5.2 Polar bear research program
Since a polar bear research program was established at
ECCC over 40 years ago, a long history of information
exchange and collaboration has developed among
scientific researchers and residents of northern
communities holding extensive knowledge on polar
bear ecology. Indeed, the polar bear is currently
a source of food, clothing, tools and money for
indigenous communities located in the Canadian Arctic.
This species is a significant component of Inuit and (to
a smaller extent) Cree cultural ecology (Henri, 2010;
Wenzel, 2005). To date, collaboration between ECCC
biologists and ITK holders in polar bear research has
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occurred in a range of contexts, including scientific field
research, meetings relating to polar bear research and
management, and more recently, scientific research
projects carrying an ITK component. Some of these
initiatives are described here.
When conducting scientific research on polar bears,
ECCC researchers spend time in the field to collect
data, and often stay in northern communities. Some
local residents are also hired as field guides to assist
scientific researchers during their surveys. Field
research therefore constitutes an opportunity for
biologists to exchange ITK and scientific information
with community members and polar bear hunters.
According to a polar bear biologist, such informal
interactions with northern residents who are
knowledgeable about polar bears has allowed
biologists to learn from ITK about natural history, local
polar bear hunting practices, and polar bear behavior,
distribution and abundance.
The formal participation of ECCC researchers in
meetings of northern co-management bodies2,
committees involved in polar bear research and
management3 and working groups established in the
context of user-to-user agreements4 on polar bears
provide further opportunities for knowledge exchange
among diverse stakeholders, including scientific
researchers, community representatives and local
knowledge holders.
Another recent research project conducted in 2008
by ECCC involving an ITK component examined the
distribution of polar bear dens and denning habitat
in the proposed Mackenzie Valley Natural Gas Project
development area in order to assess potential impacts
of this development on polar bear denning activity
in the Mackenzie Delta and southern Beaufort Sea
region. As part of this project, researchers analyzed
the distribution of polar bear dens and denning
habitat at multiple spatial and temporal scales
using both scientific data and ITK. In addition to
collecting scientific data from satellite telemetry and
aerial surveys, researchers documented ITK on polar
bear breeding behavior and denning habitat by
conducting interviews in three Northwest Territories
communities (Tuktoyaktuk, Aklavik, and Inuvik). While
ITK contributed to the mapping of denning sites
which were unknown to scientific researchers, aerial
helicopter surveys and the use of satellite telemetry
2 Examples of northern co-management organizations include: the Nunavut
Wildlife Co-Management Board (Nunavut), the Wildlife Management Advisory
Council (NWT) and the Inuvialuit Game Council (Inuvialuit Settlement Region,
NWT.
3 Examples of national committees involved in polar bear research and
management include: the Polar Bear Technical Committee and the Polar Bear
Administrative Committee.
4 Examples of user-to-user agreements on polar bear are the Inuvialuit-Iñupiat
Polar Bear Management Agreement in the Southern Beaufort Sea and the Polar
Bear Management Agreement for the North Beaufort Sea and Viscount-Melville
Sound Polar Bear Populations.

data allowed biologists to obtain information on a
geographic area that was wider than the one covered
by ITK on denning habitat. In this context, the coapplication of ITK and scientific information led to
an improved understanding of polar bear denning
habitat by combining the strengths of both sources of
knowledge.
Furthermore, ECCC has recently funded some
specific ITK initiatives related to polar bears. For
example, financial support has been provided to a
joint multi-year Beaufort Sea Polar Bear Traditional
Knowledge Study (2010-ongoing) carried by the
Wildlife Management Advisory Councils of the North
Slope (Yukon) and Northwest Territories (Wildlife
Management Advisory Council North Slope). This
study aims to document Inuvialuit knowledge on polar
bears, and will be used to direct management actions
on a local and national scale. ECCC provided input on
the survey instruments that were used to conduct ITK
interviews with knowledgeable individuals in each of
the six Inuvialuit Settlement Region communities. The
final report for the Beaufort Sea Polar Bear Traditional
Knowledge Study was published in March 2015 and
found that since the 1980s climate change has created
new sea ice and weather conditions in the western
Arctic, but polar bear populations in the area appear
to have remained healthy and stable (Joint Secretariat,
2015).
ECCC is also currently in year two of a three-year
agreement with Inuit Tapiriit Kanatami, which aims to
link ITK and western science in order to understand the
ecology, population trends and impacts of ecosystem
change on polar bears (Inuit Tapiriit Kanatami, 2013).
As part of this collaborative agreement, a three-day
workshop funded by EC was organized in 2011 in
Inuvik (Northwest Territories) in order to explore
constructive ways of combining ITK and science in
polar bear research and management. Representatives
from Inuit Tapiriit Kanatami, ECCC researchers and
managers, as well as delegates from various indigenous
organizations were present at the meeting. The
workshop led to the production of a meeting report
(Inuit Tapiriit Kanatami, 2011), and the formation of a
working group that is now in the process of developing
a protocol on the use of ITK and science in polar bear
conservation and management in Canada. This protocol
will provide guidance on when it is appropriate to
expect that science and ITK will be co-applied, and how.
According to an ECCC researcher, while collaborative
attempts to co-apply science and ITK in polar bear
research have multiplied over recent years, an
important challenge currently remains regarding the
understanding of climate change impacts on polar
bear ecology. Diverging views currently exist among
polar bear biologists and ITK holders on the impacts
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of climate change on polar bear distribution and
abundance. While some Inuit and Cree have attributed
the recent increase in human-bear encounters around
their communities to increases in polar bear population,
scientific researchers have suggested that that receding
floe edges and longer ice-free seasons associated with
climate change have concentrated polar bears in areas
where humans are more likely to encounter them,
and that some polar bear subpopulations are overall
in decline due to the effects of earlier ice break up on
demographic rates (Henri, 2010; Stirling & Parkinson,
2006).
In summary, the challenge depicted above highlights
the need for continuing collaboration between
researchers and ITK holders in order to better
understand how polar bears are impacted by climate
change. To date, ECCC researchers have participated
in information exchanges on polar bear science and
ITK through a range of formal and informal initiatives,
such as meetings and workshops relating to polar bear
research and management, scientific field research and
research projects on ITK.

5.3 Eastern Arctic sea duck, seabird, and
shorebird research program
ECCC is conducting research on sea ducks, seabirds
and shorebirds in the eastern Canadian Arctic. In
recent years, various projects carried out as part of
this program have directly involved northerners and
included communication and outreach initiatives in
Inuit communities in Nunavik (Québec) and Nunavut.
Furthermore, the co-application of science and Inuit
Ecological Knowledge as part of these projects led to
constructive information exchange and innovation
in research. The following sections explore the
contributions that northerners have made to some
specific research initiatives.

5.3.1 Marine habitat use of thick-billed murres
at Digges Island
Recent increases in resource development activities
in the Hudson Strait-Foxe Basin marine region could
result in higher shipping traffic, which could potentially
impact marine birds. In this context, ECCC researchers
have been conducting a research project to better
understand the marine habitat use of thick-billed
murres from the breeding colonies located on Digges
Island and Cape Wolstenholme (Janssen & Macdonald,
2013). Since 2011 the research team has examined
important summer feeding areas, migration routes, and
wintering locations for this species.
This project has benefited from support from the Inuit
community of Ivujivik, Nunavik. The municipal office of

Ivujivik provided logistical support to researchers while
they were in the community. During fieldwork, local
guides were also hired. They provided critical logistical
support and transportation, and advised researchers
on Global Positioning System deployment5 locations
based on their extensive ecological knowledge. The
knowledge of the research area held by local guides
allowed them to assist biologists in accessing research
sites. For example, guides could identify safe climbing
routes through the steep cliffs where thick-billed
murres nest in summer.

5.3.2 East Bay Island migratory bird research
Since 1996, ECCC researchers have been studying the
demography and reproductive ecology of common
eiders, king eiders and herring gulls at the East Bay
Island, Nunavut (Gilchrist & Black, 2008). Biologists have
also been assessing the interactions of bird populations
with proposed resource development activities in this
region (Anonymous, 2013a).
The East Bay Island Migratory Bird Research Project
has received long-standing support from the Inuit
community of Coral Harbour, which is located about 40
kilometers west of the scientific field research site. Local
guides have been hired annually to assist researchers
during summer fieldwork, and have provided logistical
support to the research team. Their technical carpentry
and small engine mechanics skills, as well as their ability
to drive snowmobiles on sea ice have contributed to
the safe conduct of field research activities. The guides’
knowledge of bird behaviour has also helped biologists
optimize their bird catching techniques.
Furthermore, researchers have frequently met with the
local hunters and trappers organization and appeared
on the local radio in order to communicate research
findings and project updates, and obtain feedback
from community members (Provencher, et al., 2013).
Presentations were also made at the local school by
members of the research team in order to discuss
scientific research activities conducted at East Bay
Island with youth.
Since 2004 avian cholera6 has affected bird species
nesting at East Bay Island. This phenomenon was first
detected by local residents hunting in the area near
Ivujivik in northern Quebec, which prompted ECCC
researchers and a graduate student from Oxford
University to further investigate the occurrence and
spread of this disease through both scientific methods
and interviews with local hunters. Between 2007
and 2009 a total of 40 interviews were conducted in
Kimmirut, Cape Dorset, Coral Harbour and Igloolik with
5 Small GPS units deployed on the legs of breeding murres allow researchers to
track this species through its annual cycle.
6 Avian cholera is a naturally occurring disease affecting birds, especially
waterfowl.
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Member of the Ahiak (Queen Maud Gulf Bird Sanctuary) Co-management
committee picks berries on the tundra.
Photo: Vicky Johnson/ECCC

Members of the Ahiak (Queen Maud Gulf Bird Sanctuary) Co-management
committee meet to develop Migratory Bird Sanctuary management plan.
Photo: Vicky Johnson/ECCC
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Inuit hunters who were knowledgeable about eider
ducks and waterfowl. This collaborative research project
aimed to document Inuit Traditional Knowledge on
avian disease and mortality events in the Hudson Strait
and Foxe Basin area. Interviews demonstrated that Inuit
had observed an increase in the frequency of mortality
events among common eider and other avian species
since 2004, which is consistent with scientific findings
of when avian cholera first emerged in the region. Inuit
observations further suggest that many birds die at sea
away from nesting colonies, mortalities that currently
go undetected by scientists who are only monitoring
avian cholera outbreaks at nesting islands.

5.3.3 Arctic terrestrial birds and ecosystems
project
Through the Arctic Terrestrial Birds and Ecosystems
Project, ECCC researchers are seeking to understand the
ways in which coastal tundra wetlands are changing
in the context of climate change, degradation caused
by dramatic increases in Arctic geese populations and
the presence of contaminants, and how these changes
influence bird populations (Anonymous, 2013b).
As part of this project, researchers visited Inuit
communities in Nunavut to discuss their scientific work.
During meetings with community members, local
residents validated population declines that biologists
have been observing among some shorebird species
(e.g. black-bellied plover, ruddy turnstone, and red
phalarope). An ECCC researcher explains that while
biologists have data about these shorebird populations
dating back about 15 years, local community members
can provide ecological knowledge about species
abundance and population trends over a longer period
of time, and thus offer complementary temporal
information on shorebird populations.

5.3.4 Winter ecology of sea ducks in the Belcher
Islands
Researchers from ECCC have conducted another recent
scientific project investigating the winter ecology of sea
ducks in relation to sea ice conditions in the Hudson
Bay area. Carried out in collaboration with graduate
students from Simon Fraser University and Dalhousie
University, this study benefited from strong support
from the Inuit community of Sanikiluaq, located in the
Belcher Islands, Nunavut. The Inuit from the Belcher
Islands have hunted and relied on eiders and longtailed ducks for subsistence for centuries and have
developed a thorough ecological understanding of
these species.
Sanikiluaq residents participated in this research
project at various levels. First, the local hunters and
trappers organization acted as a co-applicant in
funding proposals. Experienced Inuit hunters were

hired as field guides, and provided valuable technical
support during fieldwork. Given the complex logistics
associated with field research on sea ice in Arctic winter
conditions, approximately three local guides were hired
for each scientific researcher. Biologists also conducted
various meetings in Sanikiluaq during which they
had opportunities to receive input from residents on
research approach, methods and findings.
Over the course of the project, knowledge held by Inuit
hunters brought significant contributions and served to
direct some scientific research questions. A researcher
explained:
[Local] Inuit felt that birds [wintering in
Hudson Bay] were strongly influenced by
wind direction, because the wind pushes
the ice against the coastline and closes up
open-water areas. For example, in town
Inuit hunters could tell me where the birds
were just by looking at wind direction and
knowing for how long the wind had been
blowing this way. They had a model or
decision-tree in their head. So we decided
that we wanted to quantify that (WSP Inc,
2014).
ITK on bird use of polynyas (areas of open water
surrounded by sea ice) for resting and foraging
activities also helped scientists examine bird behaviour
in winter. Researchers obtained valuable local
knowledge and input through community meetings
and informal discussions held with Inuit hunters
during fieldwork. A biologist explained that, above
all, the establishment of trustful and collaborative
relationships with residents from Sanikiluaq allowed
such a constructive information exchange to take place.
Finally, the complementary use of ITK and scientific
information was made possible through aerial surveys.
While ITK provided detailed observations at a local
geographic scale, these surveys explored ecological
phenomena taking place at a broader landscape scale.

5.3.5 Hudson Strait common eider and polar
bear surveys
Since 2010, in collaboration with a graduate, Sam
Iverson, student from Carleton University, ECCC
researchers have been investigating the status of
common eiders, red-throated loons and other ground
nesting birds on coastal islands in the Hudson Strait,
Ungava Bay, and Foxe Basin marine regions of the
eastern Canadian Arctic. This research project benefited
from the support of hunters and trappers organizations
in Nunavik (Québec) and Nunavut, and actively involved
local field guides and community members holding
knowledge and expertise about the project area and
the species under study.
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As part of this project, biologists have been specifically
examining the extent of polar bear predation on eider
nests as sea ice diminishes due to climate change,
and have been using Inuit TK as a foundation for this
research (Anonymous, 2013c). Observations from
northern residents first directed ECCC researchers to
scientifically investigate this issue. Unsolicited reports
from multiple northern communities indicated that
polar bears are being increasingly seen on coastal
islands where eiders breed. Inuit harvesters have also
reported large scale destruction of eider duck nests,
declining profitability of eider down collection, and
shifting distribution as a result of intense nest predation
by polar bears, likely caused by earlier sea ice break-up
associated with climate change.

5.3.6 Assessment of the status of ivory gulls and
harlequin ducks

In this case, ITK brought an ecological phenomenon
to the attention of research scientists who were able
to confirm it and explore its scope through scientific
investigations. Between 2010 and 2013, biologists also
conducted a total of 46 interviews with Inuit harvesters
in five communities in Nunavik and Nunavut in order
to explore local perspectives on polar bear predation
on common eider colonies. Results from this research
will be reported back to these communities, which is
required as part of the research funding and licensing
process in Nunavik and Nunavut.

In conclusion, examples of research projects carried
out by ECCC on avian species in the eastern Canadian
Arctic illustrate that the Inuit of Nunavik and Nunavut
have made significant contributions to such initiatives.
Involved as project partners, collaborators, field guides
and interview participants, residents of northern
communities have contributed technical skills, as well
as ITK at various stages of the research process. The
knowledge held by community members on ecological
phenomena such as declines in avian populations and
disease outbreaks, which was brought to the attention
of biologists, has led to innovative scientific research.
Finally, the co-application of science and ITK allowed
for the combination of ecological information gathered
at complementary spatial and temporal scales, thus
contributing to a better understanding of ecological
processes at play in the Canadian Arctic.

Members of the Ahiak (Queen Maud Gulf Bird Sanctuary) Comanagement
committee on a site visit to develop Migratory Bird Sanctuary management
plan. The committee is composed of five Inuit from Cambridge Bay/Gjoa
Haven and one staff from Environment and Climate Change Canada.
Photo: Vicky Johnson/ECCC

Over the last 15 years, the ecological knowledge held
by residents from Inuit communities in Nunavut has
also contributed to the assessment of the status of ivory
gull and harlequin duck populations. Local residents
first pointed out to biologists the decline in the ivory
gull population, which was later supported through
scientific research. A scientific paper combining ITK
and scientific information was published as a result of
this work (Mallory, Gilchrist, Fontaine, & Akearok, 2003;
Gilchrist, Mallory, & Merkel, 2005). In the early 2000s, ITK
also helped biologists locate the endangered harlequin
duck in the vicinity of Iqaluit and Kimmirut.
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6.0 Western science and Traditional Knowledge and Wisdom: challenges
and opportunities
Ilarion Merculieff
Western science, in general, is structured, analytical,
quantitative, and methodical in character. Data are
usually collected from field observations until sufficient
for statistical analysis in order to answer a specific
research question. Decisions can then be made on how
to “fix” the natural resource or ecological problem or
issue. Prior to official recognition and use, the results
and research methodologies of any scientific study
must undergo scrutiny in a peer review process. Written
documentation of research findings is necessary to
validate any information. In general, science and
research methodology is centered on the paradigm
that studying the parts will presumably lead to an
understanding of the whole to guide further research
and decisions. Ecological and environmental science,
however, has been adopting a more interdisciplinary
and systemic approach. Yet many Arctic peoples believe
that the importance of contextual information, wisdom,
and spirituality to the understanding of the ecology is
not adequately recognized or acknowledged.
Indigenous cultures of the Arctic understand that
ecosystems are chaotic, complex, organic, in a constant
state of flux, and filled with diversity, although such
cultures may not use such terminology. No one part of
any ecosystem can be considered more important than
any other part because the whole is greater than the
sum of its parts, and all parts have roles to play that we
may not understand or even see, and the parts interact
synergistically to make up the whole. Everything is
connected. Cultural ways of knowing that evolved
over thousands of years can generally be characterized
as being non-linear, qualitative, holistic, organic in
character, and based on a spiritual worldview. Wisdom,
knowledge, and information are passed down through
the generations in oral traditions, and they are modified
by personal experiences and collective observations.
An informal process is used within the group to accept
or reject conclusions about what may be happening in
any particular ecological process or to fish and wildlife
populations.
Traditional ways of knowing are not used to manage
the natural environment, but to help Arctic indigenous
communities adapt to the existing and emerging
environmental realities, whatever they may be.
I attended a meeting in Chalkysik, a small village
northeast of Fairbanks, Alaska involving a State of
Alaska biologist and several chiefs of people from the
interior of Alaska in the 1980s (Alaska Fish and Wildlife
Biologist and chiefs, personal communication, 1980s).

The biologist was explaining why they had to cut the
subsistence take of moose and what kind of research
he was conducting. In the 45-minute presentation,
the biologist explained how they were counting bull
moose and cows to determine the bull to cow ratio.
He explained the fieldwork was planned to determine
the health of the local moose population, described
the methodology, and indicated that this study was
important because the moose population appeared to
be at a critical threshold of sustainability.
“Had the biologist looked at the grass and forage near
the rivers?” asked Clarence Alexander, a chief from Fort
Yukon, Alaska. “No, that is not my specialty. I am doing
aerial counts of the moose”, the biologist responded.
“Did you notice the water levels in the rivers and tributaries
have dropped dramatically”, the chief continued.
“No, again that is out of my field. You would have to
ask a state hydrologist about that” (P. John, personal
communication, 1980s).
Chief Alexander responded by saying that they had
noticed a distinct drop in marshland water levels. This
had adversely affected the marshland food sources
for the moose. He asked if anyone from the State had
counted the number of beaver in these areas or the
number of dams these beavers had built, as at least
20 small tributaries to the Yukon River were dammed.
He commented that the Alaska Department of Fish
and Game might propose to cut the villagers’ hunting
of the moose as their answer to the problem without
understanding beaver populations and their impact
on the environment. Chief Alexander said, “It seems
to me that you should listen to us and find ways to work
together”. “Well, you could bring this up with the State
Board of Game” (personal communication, 1980s), the
state biologist offered. There was a long silence in the
room filled with people.
Both sides left the meeting feeling that they had never
connected. The scientist’s job was to collect limited data
on moose only. The Dene chiefs provided information
that went beyond the scope of the field assignment,
but the focus on scientific field data minimized
the importance of what seemed to be anecdotal
information. These two ways of knowing could be
described as ‘linear’ and ‘circular’. The scientist was
immersed in the linear construct, as are most people.
Contrast this way of life with those who live their lives
by the seasons and in response to their environment.
Theirs is a world in which the interdependence of
humans, animals, plants, water, and earth—the total
picture—is always immediate, always present. And
the total picture—every day, every season, and every
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year—is seen as a circle. Everything is connected: the
marshlands to the beaver, the beaver dams to the
altered conditions, the new conditions to the moose
herd, the moose herd to the marshlands. It is qualitative
information.
Several years ago I was present when a well-respected
Yup’ik Elder, Paul John, told an audience of scientists
and policy-makers what the Yup’ik know about
salmon (P. John, personal communication, 1990s). Mr.
John, through an interpreter, talked for an hour. He
told of how Yup’ik elders observe everything in the
environment in order to understand the salmon. They
observe the winds and waters each day for a year, they
watch what kinds of vegetation grow next to the rivers
over the year and how fast they grow, they note how
the rivers interact with the Bering Sea each day, and
they observe generally what the seasons bring in terms
of change or no change to everything. In this way he
said that the Yup’ik can tell, with 100 percent accuracy,
what kind of salmon runs they will have in advance of
salmon returning. He said western scientists only count
the salmon as they return to determine what harvests
will be allowed. He said that this is not good for the
salmon:
You think there are a lot of salmon here in
Alaska. You think that a 60 pound salmon is
a big salmon today. When I was a child, we
had 150 pound king salmon. And the rivers
ran so thick with salmon that you could walk
across the river on the backs of salmon if you
wanted to (Personal communication, 1990s).
He said that since western management set in, maybe
a hundred years ago, the salmon have been going
down. “Everything has been going down” (personal
communication, 1990s). All elders, that this writer has
talked with over the years agree, and they fault western
management regimes. This mistrust of modern resource
management, in part, stems from the exclusion or
incorrect use of TK&W in science and decision-making.
Indeed, many Arctic indigenous peoples living in rural
villages are told they may not harvest a certain species,
must reduce their take, or take a species at a certain
time of the year, while little effort is given to explain
why, let alone to include TK&W as an important source
of knowledge for decision making.
According to Paul John, one of the reasons Alaskan
salmon managers may be mismanaging salmon is their
use of sonar to count the number of salmon returning.
Observant Arctic indigenous peoples note that the
use of sonar is a poor way to count salmon because
everyone knows that many salmon go up and down the
same area when migrating to their spawning grounds
and they include multiple species such as kings,
sockeye, and pink salmon which may run at the same

time. Indeed, Alaska’s indigenous peoples are observing
many negative changes regarding salmon today, many
of which are climate related. This experience is not
atypical for Arctic peoples. The problem is that these
issues are not articulated in any formal fashion, or they
are lost in huge numbers of reports or transcripts in
government hearings, or other forums. The chief in
Chalkytsik had described a specific sequence of events
that his people had observed that demonstrated their
worldview of connectedness. What is overlooked by
dismissing such information is that Arctic indigenous
peoples come from communities of people who
have had sustained contact with their immediate
environments for thousands of years, and who, through
their cultural information systems, have passed on their
visual observations, knowledge and experience to each
successive generation.
Through observation and the context provided by
elders who watch everything and pass along stories,
they can determine whether or not an animal is healthy
or sick, whether or not there are changing trends
occurring in animal, fish and wildlife, weather, ice,
and lands. It was the Arctic peoples who, for example,
noticed that trees have moved so far north that they are
now above the Arctic Circle. Beaver, in larger numbers
than ever in living memory, were also observed above
the Arctic Circle, following the tree line.
Women preparing wild foods can assess subtle changes
in texture, color, and smell of fish and wildlife that
others would not notice. Arctic indigenous peoples
note changes in animal behavior, such as the seabirds
changing their flyways and ungulates changing where
they move in their migrations, causing hunters to
have to move farther from the village to get moose or
caribou, indicating possible ecosystem-wide trends.
Aleut woman (Delores Kochuten) of Belkofski
butchering caribou in her kitchen.
Photo: Nadine Kochuten, 2011

58
6.1 Challenges and potential actions for
the inclusion of Traditional Knowledge
and Wisdom in research and scientific
assessments

CHALLENGE

Ilarion Merculieff

Arctic peoples and scientists alike must deal with a
historic distrust of each other’s intentions and motives,
making substantive cross-cultural cooperation difficult.
No concerted, long-term and broad-based program
exists on either side to methodically deal with these
challenges. Today, it is typical to hear Arctic indigenous
peoples referring to western ways of research and
management as “you manage, we cooperate”. Most
modern day scientists and researchers have little or
no understanding of TK&W systems. For example, the
statutes and administrative policies of all resource
management agencies are centered on the “best
available scientific information” with some differences
in Canada; peer review systems only validate
information, observations, and conclusions which are
derived from properly utilized scientific methodologies;
and decision-makers take into account public input in
a manner which is not conducive to including TK&W.
Many researchers, scientists, resource managers,
and policy-makers consider TK&W observations and
conclusions as interesting pieces of information that
may or may not be relevant, although this is changing
as climate scientists, for example, verify what Arctic
elders are observing.

To ensure successful development of partnerships
and collaboration on the environment between Arctic
indigenous peoples and western scientific institutions
and researchers, it is necessary to first understand the
differences in Arctic indigenous and western ways
of knowing. Compounding the obvious challenges
of understanding traditional ways of knowing are
institutional challenges to research that must be
acknowledged and dealt with if there are to be any
coordinated multi-disciplinary and cross cultural,
ecosystem-based approaches to research. Much
reliance is placed on western science by policy-makers
and the general public to guide what must be done
to understand what is happening in any ecosystem.
Due to this, it is important to discuss the limitations
of western science when it comes to working with
people of different cultures, in order to have realistic
expectations, and to know how best to use this science
in partnership with Arctic indigenous peoples. Western
science has tremendous value, for example, in tracking
environmental and biological trends, diseases, water
levels, sea ice conditions, and determining the status
of fish and wildlife populations. The TK&W of Arctic
peoples who have sustained an intimate contact with
their immediate environment can be an invaluable
source of information that can aid in many aspects of
research and management in the Arctic.
In this section, challenges are listed so that the
reader understands the various challenges of using
TK&W alongside western science for understanding
biodiversity change and making informed decisions.
They do not include all challenges that may exist, but
includes significant ones.
Below ‘challenges’ are potential actions that resource
managers, scientists, and other decision-makers and
stakeholders could take to both improve understanding
of biodiversity change from Arctic indigenous
perspectives and better understand how TK&W can
be used for effective research and decision making
in the Arctic. The following suggested actions are not
intended to be all that can be done.

There is mistrust between Arctic indigenous peoples
and scientists, and scientists often lack adequate
preparation for working cross-culturally.

Generally, most scientists working in the Arctic are
not trained to work cross-culturally and the few crosscultural training programs available are generally
provided on an informal or ad hoc basis.
Despite recommendations from scientists, research
funding and programs are frequently reactive rather
than preventative or proactive. Arctic indigenous
communities believe that research funding and
programs are frequently developed in response
to an ecological crisis, or to the priorities of an incoming political administration. This has occurred so
frequently in Alaska, for example, that many of Alaska’s
indigenous peoples believe that scientific research
is used only to justify some kind of commercial or
industrial development, establish protective zones
that exclude Alaska Native subsistence activities, or
to regulate Alaska Native subsistence activities. Such
perceptions are major obstacles for meaningful crosscultural exchanges, partnerships, cooperation, and
collaboration.
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POTENTIAL ACTIONS AND OPPORTUNITIES
Increase opportunities for cross-cultural learning,
understanding, and trust building
Despite improvements, managers, field personal,
and policy-makers involved in issues affecting Arctic
indigenous peoples often do not have sufficient cultural
awareness. Regular, required training and orientation
sessions could help address this issue. Arctic indigenous
participants should play a major role in decisions on
whether or not, how, and where such orientations take
place.
Arctic indigenous and non-indigenous agencies,
institutions, and organizations could commit to
developing regular forums to discuss obstacles,
challenges, and opportunities in use of TK&W, and
to develop concrete solutions for implementation of
new policies. Historically, government agencies and
environmental organizations invite Arctic indigenous
participants to discuss this as part of a panel or keynote
speech, but rarely is this issue a central theme of any
gathering. Similarly, official hearings tend to allow
testimony in 10 or 15 minute blocks of time and then
only for “stakeholders”. It is not always possible to get
adequate information from an indigenous Arctic leader
in 10 or 15 minutes. The leader, who represents an
entire tribe or community, needs time to bring out the
context from which the information is gathered and the
basis for his or her conclusions.
Scientists, policy-makers, and the general public should
support public forums to discuss holistic approaches
to conducting science that include Arctic TK&W, and
processes should be developed to guide scientists and
policy-makers. While some such processes exist, they
are not sufficient and Arctic indigenous leaders could
help in developing strategies to address this issue.
Additional venues and forums between Arctic
indigenous leaders and western scientists could identify
the substantive challenges to cooperation, and develop
systematic processes to address these challenges.
Workshops and cross-cultural awareness training,
specifically geared to these issues, are needed.
Arctic indigenous peoples should be proactive in terms
of informing policy makers, researchers, and scientists
about their cultures, ways of life, customs, traditions,
and any other areas they feel are important. This
could be done by inviting these people as observers
to stewardship camps, community gatherings,
and other meetings that involve fish, wildlife, and
the environment on a regular basis, if and when
appropriate. Cross cultural training should include, at a
minimum, information on how the culture recognizes
the importance of working at an Earth-based pace, the

importance of listening, of learning from elders, about
what and how observations of the environment are
made, how children are taught traditional ways, how
information is culturally validated, how children are
taught traditional ways, and any other areas the Arctic
indigenous organizers feel are important to understand.
All parties should engage in the development of
procedures for partnerships, cooperation, and
collaboration that include principles, processes,
and protocols. These could, for example, include
communication protocols, dispute mechanisms,
information exchange protocols, appropriate
use of information, protocols for attribution of
information sources, compensation for research
collaborators, community relations, and cross-cultural
communications and cultural awareness training.
Additionally, meetings on the issues of collaboration,
partnerships, and cooperation should not only be
conducted in cities, but also in rural hubs and villages
as an indication of sincerity by the non-indigenous
parties involved. This would also increase opportunities
for non-indigenous people to be exposed to the life of
Arctic peoples. Arctic indigenous leaders should take
the initiative to invite outside participants, and work to
maximize the cultural education of the visitors to the
communities.
Fileting fish at the Selawik National WIldlife
Refuge Selawik Science-Culture Camp.
Photo: USFWS, Alaska/Flickr.com
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CHALLENGE
There is no consistent approach to working with
Traditional Knowledge and Wisdom
There is no consistent approach to the use (by scientists
and researchers) of specific principles, policies, and
protocols when working with Arctic indigenous peoples
in environmental and wildlife research.

POTENTIAL ACTIONS AND OPPORTUNITIES
Create best practices through demonstration projects
and on-the-ground work, including an evaluation of
past projects and analysis of what worked and what
didn’t
True co-production of demonstration projects that
build upon current best practices need to be developed
to test different approaches to the use and application
of Arctic TK&W in research. Such demonstration
projects must be preceded by meetings with Arctic
indigenous leaders to develop research initiatives as
well as processes, protocols, and agreements. Arctic
indigenous peoples need to be involved as partners
in design and implementation of the demonstration
projects from the outset. Collaborative efforts ought to
be documented with an honest view of what worked
and what didn’t in order to develop best practices
that may be shared. The collaborative efforts could be
accomplished by regularly scheduled meetings on a
six month to two year basis to examine what worked,
what did not work and why, and what should be done
to address the issues in a timely manner. In addition,
an honest evaluation of past research by scientists and
indigenous peoples involved could provide valuable
‘lessons learned’. Best practices could be developed.
It should be noted that the Permanent Participants
of the Arctic Council developed a set of principles for
the inclusion of Traditional Knowledge in the work
of the Arctic Council. These principles known as the
Ottawa Principles were developed during the Canadian
Chairmanship, and were noted by the Ministers in the
Iqaluit Declaration of 2015.

research funding levels are simply not equipped to deal
with them. Given this situation, it is understandable
that it will be even more challenging for researchers
and management agencies to understand what is
happening to an entire complex and synergistic
ecosystem in a constant state of flux. The challenge is
made even greater if there are accelerated changes due
to increased human activities, global climate changes,
and continuation of the major wildlife declines and
habitat loss.
Scientists are put to an impossible test to prove that any
particular anthropogenic factor is an underlying cause
for wildlife population declines and environmental
trends in the Arctic. Often, such proof is required prior
to any action to control the human activity being taken.
This is an unreasonable expectation of the scientist,
since no good scientist will ever give one reason, or
groups of reasons, why something is happening in the
environment unless there is enough research to prove
it. Such a standard can mean that no action is taken
until there clearly is a crisis and even then the actions
may be too little, too late.

POTENTIAL ACTIONS AND OPPORTUNITIES
Effective partnerships and/or a formalized system
of sharing among Arctic indigenous peoples and
scientists would more effectively engage human
intelligence to deal with issues, for example utilizing
Traditional Knowledge and Wisdom as early warnings
of environmental change
Partnerships between scientists and indigenous
peoples can help scientists formulate their research
hypotheses earlier in their research efforts in a manner
that may improve accuracy and thus accelerate the
process of understanding of what is happening in
northern ecosystems. This, in turn, may result in quicker
action(s) dealing with an issue or problem.

Very complex and dynamic systems

Assuming there is widespread recognition of the value
of Arctic TK&W in assessments and research in the
Arctic, partnerships must be explored and developed
methodically. Many efforts at partnerships in prior years
have been informal, although well meaning. However,
ad hoc efforts can result in misunderstandings,
misperceptions, and miscommunication between
those involved. The results of such efforts may be less
than what could be achieved with more methodical
and critically thought-out processes that are jointly
developed. There are some examples, as described in
Section 5, where these efforts have been successful.

The sheer number of human and naturally caused
variables that affect any individual species or interrelated species and ecosystems are so large today that
current research methodologies, technologies, and

A formalized system of real time information shared
between scientists and Arctic indigenous peoples
can indicate emergent trends before any scientist or
researcher alone, and thus accelerate the response time

See Addendum 2 and Section 5 for a description of
research projects that include many elements of best
practices.
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to deal with the issue and/or develop more accurate
hypotheses quickly.
TK&W can provide an early warning system of an
impending problem or anomalies in the environment
or with wildlife and perhaps indicate the cause(s) for
the problem.
Unangan people on the Pribilof Islands were first to
note declines of several species of birds and marine
mammals before any scientific research discovered the
situation. Murres, kittiwakes, northern fur seals, and
Steller sea lions were all having difficulty as observed by
the Aleut people in 1977. Through observations, Aleut
hunters noted that adult birds were emaciated, their
chicks too weak to maintain their hold on cliff ledges;
that Steller sea lions were eating northern fur seal pups
in greater frequency than ever in living memory; and
that fur seal pelts were thinning.
As noted throughout the report, but especially in
Section 3, Arctic indigenous peoples, through intimate,
daily interaction with their environment, have often
been the first to observe unusual occurrences in their
environment. Such was the case in the 1970s when
the Unangan people on the Pribilof Islands noted
thinning fur seal pelts, emaciated seabirds, and Steller
sea lions eating far more northern fur seal pups than
seen in anyone’s memory. These observations gave
early indications that food stress was the underlying
cause of the problems. It was more than a decade
later when scientists suggested that the problems of
declining wildlife populations may be food stress in the
“Is It Food” conference held in 1990 at the University of
Alaska Fairbanks. This hypothesis was not confirmed
until 13 years after the first Unangan observations of
problems occurring in the Bering Sea.
Arctic peoples do note subtle but significant changes
in the taste, color, and condition of wildlife taken for
subsistence. As the lead author has indicated, many
reports of change have first come from indigenous
peoples including reports of increasing parasite
infestation of king salmon came from Yup’ik and
Athabascan peoples. Pribilof Aleut people noted that
fur seal meat tasted more “fishy” and was pinker in color,
indicating that fur seals have shifted their diets, perhaps
to salmon. Coastal indigenous peoples indicate that
murre eggs taste different, again indicating a possible
shift in diet. Alaskan indigenous peoples indicate that
there are increasing numbers of lesions showing up
in salmon, and that the flesh falls off the skin easily.
People of one coastal village in southwest Alaska, False
Pass, indicated that there were over 300 sea lions in the
pass adjacent to where the people live. They had never
before seen such concentrations. The time of year this
concentration occurred indicated that they might be
intercepting salmon enroute to Bristol Bay.

These kinds of changes in wildlife can only be reported
by people who live in the area and interact with the
animals on a continuous basis. Scientists may not know,
for example, that it is unusual to see sea lions traveling
or congregating in large groups at particular times of
the year and in particular locations. Likewise, scientists
would never know that seal meat or murre eggs have a
different taste than has been historically known. Such
observations not only demonstrate that wildlife diets
may have changed, but may also indicate what the diet
has changed to. In the case of fur seals and sea lions
their unusual taste and behavior may point to an added
reason for the disappearance of salmon from Bristol Bay
and Norton Sound in Alaska.
Sometimes a research hypothesis can benefit from
additional information during its formation. For
example, the U.S. National Marine Fisheries Service
spent time and funding to test the hypotheses that
high seas driftnet entanglements were the primary
cause for the decline of northern fur seals. During a
meeting with scientists and chiefs the consensus was
that high seas driftnets are a contributor to the fur seal
decline, but alone could not account for the decline
rate. So, the hypothesis was changed and research
began focusing more on food and disease (National
Marine Fisheries Service, 2006). Unangan knew food
stress was involved and was ecosystem wide because
of all their observations of seals and other sea species.
If a formalized system of information sharing existed
among Arctic indigenous peoples, perhaps misdirected
research could be minimized, and more accurate
hypotheses developed.
Such information over large areas of the Arctic would
greatly aid the managers and researchers in developing
more accurate research hypotheses to guide research,
and such hypotheses may be formed without waiting
for time series data gathering and analysis (which
would take years if the phenomena is new) before
taking action.
Arctic indigenous peoples have much at stake in
the management of biodiversity and, as it becomes
increasing complex, a diversity of knowledge and
perspectives is needed to find answers to key questions.

CHALLENGE
Fragmented research, lack of people working across
disciplines
By and large, science and research methodologies are
based on the premise that studying the parts will lead
to an understanding of the whole, largely ignoring
TK&W or spirituality that understands things, in the
cultural context, of connections where no part is more
important than another. Although strides have been
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Aleut woman preparing badarkies (Chiton).
Photo: Renee Fliris, 2016

made in more holistic approaches to research, in
particular in ecosystem and environmental science, it
is not enough according to Arctic indigenous leaders.
Much more needs to be done on all sides until all
research is truly holistic.
Most research and management regimes are single
species oriented, which, in some cases, results in strong
resistance to different, more holistic approaches used
by Arctic indigenous peoples. By the same token, there
is little critical scientific and philosophical debate in
public circles, or public understanding, of what any
ecosystem approach means. Such a situation leaves
scientists without the support or direction they need
to move forward substantively in conducting research
using ecosystem approaches (which are closer to Arctic
indigenous ways of knowing than the single-species
research).
Different disciplines have different research agendas.
Often it is difficult for different disciplines to integrate
data and findings because of different data gathering
methodologies, and lack of interdisciplinary training.
Coordinated interdisciplinary research would make
it less problematic for Arctic indigenous peoples to
partner with the scientists and researchers.

POTENTIAL ACTIONS AND OPPORTUNITIES
Traditional Knowledge and Wisdom can provide
information that may indicate connections
between phenomena; it can assist the scientists and
researchers in developing ecosystem approaches to
monitoring, research, and management.
TK&W is holistic in that it sees everything in terms of
connections. For example, Iñupiat people were the

first to note that sea ice was thinning, and they knew
this would affect the polar bear (Author’s Personal
Knowledge). Observation by Arctic peoples showed
that polar bears were emaciated and that there were
increasing numbers of dead bears floating in the
waters, particularly the young. Sea ice thinning meant
less food, and thus less bear cubs and more hungry
bears. It also meant more bear incursions into human
communities.
Similarly, coastal Alaskan indigenous peoples
understand that fewer sea otters would mean more
sea urchins. More sea urchins mean less kelp. Less kelp
means diminished protective cover for small fish and
fewer spawning areas. Less small fish can affect food
availability for eagles and harbor seals. Likewise, coastal
residents understand that animals signal location
of food sources to their pod, rookery, or colony and
thus animals of the same species but from different
colonies, pods, or rookeries may forage in completely
different areas, and each will have differing success in
reproduction as a result. Such knowledge could help
researchers eliminate probable causes for trends in
wildlife populations and add new ones.
Arctic peoples understand that decreased populations
of certain species that depend on high concentrations
for protection against predators will mean increased
mortality of animals. Thus, for example, fewer birds on
the cliffs increase mortality of seagulls because they
are more exposed and less protected. Similarly, marine
mammals that “raft” or swim in large groups, become
more vulnerable to predators if there are fewer seals or
smaller rafts. The fact that depth, surface, long distance,
and near shore foragers are declining in numbers, as
noted by Pribilof Aleut people, indicate that something
is happening to the entire ecosystem.
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CHALLENGE
Research is not year-round and data gaps are many in
the remote Arctic
Long-term late fall, winter, early spring higher trophic
species research and most other research in the Arctic is
minimal due to funding limitations and the significant
human discomfort and hazards posed by conducting
research during these times. This means, for example,
that it may not be known what the animals are doing,
where they are, in what concentrations, or on what
they are feeding during these critical times in the
year. To put this into perspective, scientists have been
conducting high-level research in the Bering Sea for 30
years or more, primarily in the late spring, summer, and
early fall months. Still this intense research has failed to
conclusively determine the causes for the major wildlife
declines in the Bering Sea.

POTENTIAL ACTIONS AND OPPORTUNITIES
Traditional Knowledge and Wisdom can fill data gaps
since observations are year-round and often draw on
long time frames
TK&W can provide qualitative information that can be
extremely useful to scientists attempting to place their
research in the context of time and space.
Some scientists and researchers are concerned that
they have no baseline data from a particular time,
or in a particular place, or about a particular species.
Elder recollections, stories, and one’s own experiences
can provide some comparative analysis. It is simply
information that serves as a starting point in time and
place in the past within which scientists can compare
data. This information allows the researcher to know,
for example, the trend of a wildlife population (over
time) that the researcher is studying or the general
environmental conditions and how they have changed
over time. Researchers develop data over a period of
years, but in the Arctic, the data may go back no more
than 30 years. In addition, the data is usually taken
during the late spring, summer, and early fall months
(except for climate scientists), leaving substantial
seasonal gaps.
Information provided by elders can provide information
on the conditions of wildlife health and population
levels in previous years or provide stories passed along
from previous generations that give such indications.
Likewise, elders can provide information on weather
and climatic conditions in the areas where they
lived hunted and fished in every season. Elders can
also talk about how conditions of environment and
wildlife have changed over the years. This qualitative
information can provide an invaluable context for data

and analysis developed by western scientists, thus
perhaps accelerate the process for understanding what
is happening in the environment or to more clearly
indicate trends over time. In addition, such information
can tell us about how changes affected cultures and
their well-being and teach ethical lessons about the
land and sea.
TK&W can provide invaluable information over a wide
area to indicate ecosystem-wide, regional, and/or sub
regional trends quickly and accurately.
Given that many researchers are conducting research
in less than half of the seasons and in small parts of
the ecosystem each year, it is challenging to monitor
trends on an ecosystem-wide basis, or to determine if a
particular phenomenon is local, regional, or ecosystemwide in scope, or isolated to particular seasons. If Arctic
indigenous communities can develop a formalized
network of information sharing, it will be considerably
easier and quicker to determine the geographic and
seasonal scope of any particular phenomena. In many
cases, TK&W from a single geographic area can reflect
ecosystem-wide changes. This is especially true when
considering Arctic indigenous understanding of
ecosystem relationships and linkages.

CHALLENGE
Funding is inconsistent, often leaving out the
involvement of Arctic indigenous peoples
Arctic indigenous communities do not have the
financial wherewithal to conduct formalized
information sharing.
Funding and research initiatives are inconsistent as
administrations and public priorities change, making
it difficult, if not impossible, to pursue sorely needed
long-term research programs or to even synthesize
existing data and findings. Understanding complex
ecosystems or parts of such ecosystems takes years or
decades of data gathering and modeling. Consistent
and adequate funding for such research is rarely
available so most research is short term oriented or, if
it is long term, the research focuses primarily on the
environmental effects of commercial and industrial
activities to minimize damage to the environment.
Funding to enable Arctic peoples to develop the
capacity to partner with western science is virtually
non-existent.
Funding encourages competition, not cooperation.
Currently, different departments and research
institutions often singularly pursue their own respective
missions and funding priorities in order to remain
on the “radar”. These missions and activities rarely
involve interagency cooperation due to limited and
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decreasing levels of funds, lack of support, interagency
competition, insufficient staff levels, and lack of
available time. This situation usually means that funds
for Arctic indigenous initiatives are severely limited or
do not exist at all.

POTENTIAL ACTIONS AND OPPORTUNITIES
Funding aimed at actively engaging indigenous
peoples and organizations in scientific activities and
to improve the understanding and use Traditional
Knowledge and Wisdom
Efforts need to be made to fund the participation
of Arctic indigenous peoples in assessments and
research so they can fully engage in partnerships and
collaboration with western scientists and managers.
Arctic indigenous leaders agree that this is a major
challenge to forming true partnerships with western
research and management agencies as well as
environmental organizations.
More consistency is needed in research funding levels
if ecosystem research is to have value for decisionmaking. There needs to be financial and other
support for holistic systems perspectives that involve
interdisciplinary research and TK&W in the design
of research programs. Additionally, such support is
needed for indigenous peoples to organize village and
region-wide networks so they can better partner with
the research and management agencies; for example,
Arctic peoples could produce a bi-annual report on
the State of the Polar North that could complement
institutional reports. If funding is made available, the
research institution(s) should include Arctic indigenous
leaders in developing funding guidelines and protocols.
Similarly, Arctic indigenous leaders need to focus on
finding their own sources of funding.
There needs to be a focus by the scientific institutions
on research that addresses community concerns such
as community impacts and adaptation strategies
related to climate change, and jointly develop
strategies to address them. These are urgent matters:
entire Arctic villages are being forced to relocate due to
climate change.
Another way in which this issue can be addressed is to
encourage the establishment and growth of indigenous
educational institutions that can foster a climate
of cooperation and inclusion between indigenous
scholars and scientists. This type of approach could
empower indigenous involvement in research,
monitoring, and assessment and aid in other aspects of
capacity building. A very successful model of this from
outside our region is the Saami University, an institution
developed by the Saami people of Northern Europe and
Northwestern Russia. The vision of the college includes

this line “Cooperates with the Sámi community,
particularly with young people, to preserve and
promote the Sámi language, traditions, occupations,
skills and knowledge. Development of these sorts of
indigenous institutions will lay the foundation for better
cooperation and inclusion of the traditional knowledge
of indigenous people with science.

CHALLENGE
It can be difficult for researchers to understand
Traditional Knowledge and Wisdom, how it is
validated, how to best apply it, especially elder
wisdom, and how to effectively partner
The science systems practiced in western society, for
the most part, are not equipped to validate TK&W
observations and conclusions about the natural world,
nor should they. It would be unfair to expect this
system, which is a quantitative worldview to assess
the information from Arctic indigenous systems, that
are qualitative (not numbers based), that involve
spirituality, and are unwritten. One of the major
challenges to use of TK&W is the inability of the
agency or researcher to determine the reliability of the
information. Scientists and policy-makers, for the most
part, are unfamiliar with cultural validation protocols,
and do not know whether the information is of local,
regional, or ecosystem-wide importance. Articulating
the differences between western science ways of
knowing with that of the Arctic indigenous cultures,
one can see how seemingly far apart these approaches
may appear. These ways of knowing are so different
that the systems based on western science simply
are not structured to validate TK&W observations and
conclusions. This fact alone has major implications for
whether or not, and how, Arctic indigenous peoples’
ways of knowing are included in any level of decisionmaking involving research, management, and policymaking.
Currently, due in part to the above challenge, scientists
and researchers are not effectively utilizing elders’
knowledge and wisdom. Although some progress
is being made, it is too slow in the minds of many
Arctic indigenous peoples given the challenges they
currently face. There generally is no formalized and
systematic process for gathering and organizing the
material garnered from indigenous elders, although
there has been progress made in terms of principles,
policies, and protocols between many communities
and those doing research. As a result, this important
source of information is a “hit and miss” proposition
for researchers because accessing it depends on the
abilities and experience of the individual researcher to
build trust and to ask appropriate questions.
Current efforts to include Arctic TK&W are often done
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without inclusion of indigenous people as to what
the methods and processes that should be used,
and how to place the information in proper context,
although this is changing slowly. As a consequence,
Arctic indigenous peoples can be relegated to advisory
roles to policy and decision-makers. There are a few
exceptions including the work now being done by
the Eskimo Whaling Commission, Eskimo Walrus
Commission, and the Nanuuq Commission that direct
when, where, and how many animals are taken without
interference of the state or national agencies. Still, the
lack of inclusive approaches to use of Arctic TK&W has
resulted in the perception by Arctic Indigenous peoples
that researchers, managers, and policy-makers are only
interested in the information to suit their own purposes,
when this may not be the case. In addition, scientists
and policy-makers frequently say, “we are incorporating
traditional knowledge into western science”. Arctic
peoples do not want their ways incorporated into
western science by researchers who do not truly
understand their ways. What Arctic indigenous peoples
desire are true partnerships.

POTENTIAL ACTIONS AND OPPORTUNITIES
Encourage equal partnerships and participation
throughout biodiversity assessment projects that
affect indigenous peoples
Use of cross-cultural orientations and partnerships
would help to eliminate the problem of validation as it
would be done by the Arctic peoples themselves and
the process used by Arctic indigenous peoples would
be understood by western researchers, scientists, and
policy-makers.

Youngster collecting berries on the tundra at the Selawik
National WIldlife Refuge Selawik Science-Culture Camp.
Photo: USFWS, Alaska/Flickr.com

Once again, frank and open discussions between Arctic
indigenous leaders, scientists, managers, and policymakers are needed to specifically identify challenges to
working together and to develop strategies to deal with
them. These discussions should be directed towards
positive outcomes rather than sessions to criticize one
another, and the sessions need to be on a regularly
scheduled basis as mutually agreed upon.
Efforts should be directed at recognizing that Arctic
TK&W has equal value to that of western science due
to Arctic peoples historic, year round, and intimate
relationships with wildlife and habitat. As such,
Northern TK&W should be supported to the same
degree as western science when decisions are made on
funding priorities.

CHALLENGE
Institutional structures can marginalize other forms of
knowledge
Most Arctic indigenous peoples maintain that when it
comes to decision-making on what and how research is
conducted, that the Arctic TK&W contextual information
is largely ignored. Most Arctic indigenous peoples
know that the context surrounding observations and
their conclusions are frequently more important than
the observations themselves, but such contextual
information is usually not included in scientific reports.

POTENTIAL SOLUTION/AUTHOR
RECOMMENDATION
Work to remove institutional barriers and improve
processes for the effective use of Traditional
Knowledge and Wisdom and involvement of Arctic
indigenous peoples.
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7.0 Key messages for action
1.

Increase opportunities for cross-cultural learning, understanding and trust
building.

2.

Create best practices through demonstration projects, and on-the-ground
work, including an evaluation of past projects, what worked, and what didn’t.

3.

Develop effective partnerships and/or formalized systems of sharing among
indigenous peoples and scientists to more fully engage this wide range of
human intelligence to understand the complexities of managing biodiversity
in the Arctic; for example, TK&W can provide early warnings of environmental
change, indicate connections between phenomena, and fill data gaps.

4.

Increase financial and other support for indigenous peoples and
organizations to actively engage in research and science initiatives and to
effectively address their concerns.

5.

Encourage equal partnership and participation at the outset and throughout
research projects that affect Arctic indigenous peoples.

6.

Work to remove institutional barriers and improve processes for the inclusion
of TK&W and involvement of Arctic indigenous peoples.

A group of young girls preparing fish at Togiak National Wildlife Refuge.
Photo: USFWS, Alaska/Flickr.com
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Kenai wetlands. Photo: USFWS/Flickr.com

8.0 Conclusion
Ilarion Merculieff
At the very least, it must be understood that with such
major challenges, combined with the complexities
of research in the Arctic, it will take some time before
TK&W can be used properly by western scientists and
researchers. Therefore, it is critical that well thoughtout strategies be found to speed up the process of
dealing with these challenges and to speed up scientific
understanding of what is going on in the Arctic. The
speed with which many changes in North are taking
place and the cascading effects of those changes on
wildlife and the people who depend on them require
nothing less than our collective and urgent attention.
Perhaps these differences between western science
and Arctic TK&W have more to do with perception than
reality if one sees them as the gifts they truly are; ways
that can complement and supplement one another.
For example, one might consider the Arctic indigenous
ways of knowing as feminine in construct. The feminine
(Mother Earth) based cultures see things in circles
and cycles; their systems are organic, and they are
qualitative and subjective (body centered). By contrast,
the western worldview is predominantly masculine in
construct. The masculine based cultures see things as
linear; their systems are mechanistic in that they view
the natural world (and the human body) as things that
can be fixed or controlled; and they are quantitative
and objective (mind centered).

No single way of knowing is better than the other, but a
union can be better than either approach alone. Arctic
indigenous elders teach that masculine and feminine
must come into balance before harmony can be
achieved, and through harmony comes understanding.
The place of bringing the two together is the wisdom
of the heart. Perhaps, if we achieve this, the story this
writer told previously involving the state biologist and
Alaska Native chiefs, will change.
Human beings can learn to live in harmony with the
Earth as taught by Arctic elders of every generation.
Perhaps humility in the face of the unknown and the
unknowable is something that must be first restored.
Then, perhaps, the Arctic indigenous worldview can
come into union with the western worldview to help
heal the environment and the Earth. It would require
changing the paradigms that western science operates
under, as well as much dedicated work by indigenous
peoples worldwide. What is at stake for indigenous
peoples of the Arctic is their ways of life and their very
existence. What is at stake for all people in the world is a
planet beginning to heal.
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9.0 Addendums
Addendum 1: Excerpts from forestry
harvest project, CAFN elders interviews
Several interviewees state that today’s practice of
putting out every forest fire that started may be a big
factor in the spruce bark beetle predicament we are
in today. We have been so successful in suppressing
forest fires that our forests have become so dense and
so old. All of this combined with global warming has
created a haven for spruce beetles. Our elders and
stories we have heard say that this is the first time the
spruce beetle outbreak of this magnitude has ever
occurred in our region. The majority of the interviewees
recommend that we should start letting some forest
fires burn naturally. They state that in the past the fires
played an important role in thinning the forests and
renewing the land and enhancing the wildlife.

Spruce beetle and the “blowdown” theme
Most of the elders and interviewees have stated, they
are starting to see blowdown occur on a more regular
basis. It has been 15 years ago that the spruce bark
beetle outbreak spread into our traditional territory
from northern British Columbia. The root system of
the dead trees are beginning to rot, therefore more
naturally occurring deadfalls are starting to increase.
The rate of deadfall increases dramatically during the
windstorms that occur mainly in the spring and fall.
Mary Shadow reports that when she took a helicopter
ride, she noticed a lot of deadfall in the Jarvis Creek
Valley. Jarvis Creek Valley is one of the natural wind
tunnels coming out of the St. Elias Range. In its path,
Thomas Joe and Junior Moose report that there is a lot
of blowdown occurring on the trail between Kloo Lake
and McKelly. Thomas said Luke Williams took all day
on a four-wheeler to reach McKelly. He returned when
it got dark. The round trip usually takes three to four
hours but Luke had encountered numerous blowdowns
that he had to cut on the trail. Frances Joe said that her
family encountered many blowdowns on their trapline
at 52 mile and in the Braeburn area after the Takhini fire
in 1958. Fran Oles mentions that her family encounters
many deadfall on their trail between Champagne and
Squirrel Creek. She mentions they cleared the trail of
deadfall one year and the following year they have
to clear the same amount of deadfall. Chuck Hume,
Fred Jim and I (James) clear deadfall every year on
our trapping trails. We carry a chainsaw every time we
go out on our lines. Checking your traps on a windy
day can be an unnerving experience because you are
always on edge that a tree may come down on you at
any time. Especially on the heavily wooded sections of
the trail which has been infested with the spruce bark

beetle. In the past, in extreme cases of deadfall people
would have to reroute their trails around these areas.
Ron Chambers relates that a few years back Richard
Greer, Greg Eikland and himself did a survey for CAFN
in KNP (Kluane National Park). They were to check out
an old trail that ran from Shawshe to Mush and Bates
Lakes. The trail was supposedly well-used and welldefined by our ancestors. Ron reports that the spruce
bark beetles had not come through the area yet. The
trail ran along Frazer Creek. He said they encountered
many blowdowns. So much that in some places the
blowdown was criss-crossed and they were sometimes
10 feet off the ground on these logs looking through
the maze trying to follow the trail. He said to make
matters worse there had been a heavy snowstorm that
had broken the tops of the trees and these were mixed
up with the wind blown deadfall. He said it got so bad
that in some areas it was impossible to walk on the land
so they had to walk in the creek. It was like a jungle and
travel on land was dangerous, when you had a pack
on your back. He stated that even the wildlife should
not use the trail. He also states that over the course of
time these trails will disappear, and so will our heritage
and history. We have to document and mark our trails
or they will disappear forever. Another example Ron
mentioned was more recent, when he and Gord Allison
did a wood and forest survey for the Timber Harvest
Plan Project. He said the timber from Haines Junction
to Pine Lake was so thick even his dog had problems
getting through the forest. He said they hiked for
eight hours without seeing a single wildlife not even
a squirrel or any birds. He said it was like a desert only
heavily timbered. He said they had to climb over many
deadfalls and logs. He said this was the type of timber
our people would set fire too, to open up the country.
There were interviewees that stated that blow downs
are occurring in areas that are not yet affected by the
beetles. In these areas the trees have developed center
rot, which weakens the base of the tree and when high
winds blow into the area, many of these trees are being
blown down. A good example is in Champagne where
there were many trees blown down in peoples yards.
Many of these trees had center rot in them. The other
factor that many interviewees mention is that the winds
seem to be getting stronger. Chuck Hume mentions
that once these trees start falling in an area, they create
a wind tunnel that blows more trees down in that area
with each successive windstorm.
Today people never go into the bush without a power
saw. When the forest gets too thick they do not bother
going into the area, they either go around or abandon
the area all together. I (James) have had to do my own
fire smarting around all my cabins. It has cost me a lot
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of money to reduce the fuel load around my cabins.
Other people have had to cut down all the leaners on
their property to prevent trees from falling on their
cabins or vehicles.
In the old days the elders say that they did not have
much of a problem with deadfall like we are today.
Whenever they encountered deadfall they would chop
the tree with an axe and continue on their journey. On
Shakat trips the biggest risk was being caught in a wild
fire. The greatest risk would have been if they had their
camp in a wooded area. Most Shakat camps were up
in the mountains where there were no big forests and
very little fire danger. So the people were not worried
about spruce beetles or forest fires when they were in
the mountains. As previously mentioned, their concern
about fire would be that a fire might go through their
main area of residence while they were on a Shakat
trip. They would bury their important equipment and
belongings.

Creeks and water
Salmon swimming upriver in Alaska.
Photo: Maksimilian/Shutterstock.com

I (James) have personally observed a change on Inlet
Creek on my trapline. The ice on the creek usually
glaciates during the winter and before the beetles
there was a normal pattern in how the ice formed. Now
the ice is much thicker and takes longer for the ice to
melt in the spring. This means that we cannot use the
access road for two or three weeks later than we use to.
Two years ago the water flow under the ice was much
higher. It broke up the ice and moved chunks of ice that
were about six by eight by three feet on to the surface
of the glacier, making it hazardous for skidoo travel.
Some of our people have huge log-jams forming on
our waterways. These jams make it very hazardous
for boat travel. The other hazards to river travel are
the numerous sweepers that have occurred since the
spruce bark beetle attack. Chuck Hume reports that at
high water levels the trees carried down are gouging
out the water bed affecting spawning beds and
changing the channel of the creeks and rivers.
Moose Jackson and I went down the Dezadeash River
duck hunting in the spring about six years ago. We went
down the river approximately four miles and had to
turn around because of a log-jam that reached across
the river. There was no way we could go around the
trees. The logs were spread right across the whole river
channel.
There were a few interviewees that got their water from
creeks or spring water. Most did not notice any changes
to their water source. There was an interviewee that
mentioned that he noticed Quill Creek, which a few
people use for drinking water, stayed murky for most of
the summer.
None of the interviewees noticed any changes to the
fish in the streams or river. Although one interviewee
mentioned that the trees coming down the water may
be affecting the fish spawning ground by gouging out
the gravel beds.

Our people have noticed changes to the waterways.
They have noticed that the water table comes up much
faster when it rains. The water drains into the waterways
much faster. This causes our creeks and river to reach
high water marks much faster. The creeks or river carries
more silt and debris and makes it very hazardous to
travel on our waterways. The dead trees do not absorb
the water anymore and the roots do not anchor the soil
in place along the creek and river beds any more.

There is speculation that the number of spruce needles
falling into our lakes and waterways must have some
effect on the quality of water and affects the fish. For
instance, are the spruce bark beetles the reason why
there are no more Kikane salmon in Kathleen Lake
anymore? There has to be a study done on this to
determine if spruce needles are affecting the water
quality, and in turn, are affecting the fish.
There are a few stories on how fire or spruce beetles
may have affected our fish or waterways. Lawrence Joe
mentions that people in Klukshu would keep the creek
clean so that the debris would not affect their fishing
holes. Fred Jim reports that his grandfather told him a
story about how he and his sons had to clear a log-jam
that occurred near Six Mile on the Dezadeash River.
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Plants and wildlife
Blueberries.
Photo: USFWS, Alaska/Flickr.com

Most interviewees report they carry chainsaws
whenever they go in the bush, whether they are going
hunting, fishing or trapping. The hunters and trappers
are more vigilant in the forested areas during windy
days. One trapper mentions that he carries his cell
phone when he is checking his traps.
There were only two accounts about the possibility of
two outbreaks in the past. Frances Joe reports that her
grandfather used to talk about a dry tree area where he
would go for firewood on Dezadeash Lake. Lawrence
Joe speaks about an outbreak of spruce beetles when
they were building the Haines Road. He says that the
slash piles were not properly disposed of in a timely
manner and the beetles spread from the slash piles to
the spruce trees along the road. The infestation was
more localized and did not spread like the spruce beetle
of today.

The abundance of berries depends on the type of
summer that occurs. The berries seem to be more
abundant if there is a fair amount of rain and the
weather is warm. Last summer was cold, the people
report that the berries were scarce and they were very
small.

The greatest risk to plants and animals that people
rely on is a huge forest fire. The fire would burn so
fast and hot, peoples’ lives would be at stake. People
would lose their homes, pets and personal property.
A good example of this would be the Burwash fire,
where people lost their homes, personal property,
family heirlooms and other personal keepsakes. The
people did not have time to take any defensive action
before the fire, which was fanned by strong southerly
winds, forced them to evacuate and escape with their
lives. The trees are very dense and very dry, a forest in
these conditions would destroy the top soil. It would
take several years for the plants and vegetation to reestablish itself.

There are reports that there are more soapberries
around than there was in the past. Some interviewees
say that overall there are less berries. They attribute
this to the spruce trees drying in the ground and not
retaining the moisture as it did in the past. Blueberries
are found higher in the mountains so they are not
affected as the blackberries.

There are many homes in Haines Junction and Bear
Creek area that are at risk. These homes are in the rural
areas with dead spruce trees all around. There are also
trapping, hunting, and recreational cabins in the area
at great risk. The CAFN peoples’ hunting and trapping
camps and trails would be at risk. The wildlife and their
habitats would be destroyed.

People have noticed that there has been a decline in
the moose population. This could be due to the spruce
trees and popular trees encroaching on the meadows
and open areas, pushing out the grass and willow, on
which moose graze. The moose habitat is changing. The
thick forest also restricts the movement of the moose
and blow down prevents them from using their game
trails.
The smaller animals such as the squirrels and the
spruce grouse have also been negatively affected. The
rabbits do not seem to be as affected as the squirrels.
The porcupines have also been negatively affected. The
woodpeckers have had a population explosion. Most
furbearers live on rabbits so they are not being affected
to any great extent.
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Addendum 2: A best practices example
Illarion Merculieff
Below is an example that incorporates many elements
of best practices in research that partners with
indigenous peoples.
Perhaps the best illustration of the use of indigenous
observation in partnership with modern science can
be demonstrated by the partnership between the
Unangan people of the Pribilof Islands in Alaska and
Russian scientists that began in 1990 and lasted four
years.
The residents of St. Paul Island in Alaska partnered
with Russian scientists from the P.P. Shirshov Institute
of Oceanology under the direction of Dr. Mikhail Flint,
deputy director of the Shirshov Institute. The Russian
team, composed of seven individuals, brought their
own specialized knowledge in marine biology. The
Aleut people immersed these scientists in Aleut ways of
knowing (Golovkin et al. 1993, Flint et al. 1994, Flint et
al. 1996).
As jointly agreed, three high school students were
picked to participate in a project designed by this writer
and Dr. Alexander Golovkin. Dr. Golovkin specialized
in studying seabirds as indicators of marine ecosystem
health.
The students were then schooled in the methods used
by the U.S. Fish and Wildlife Service to monitor seabirds
in the Bering Sea. They were told to use this system and
the observation skills they acquired in their upbringing
to monitor seabirds around the island during the time
U.S. Fish and Wildlife Service researchers usually collect
data from the monitoring. The researchers and students
went daily to the bird cliffs, collecting data on the
number of nests, number of eggs laid, the number of
hatchlings, the number of survivors, and the number of
Northern fur seal rookery, Bogoslof Island.
Photo: N. Rojek, USFWS, Alaska /Flickr.com

foraging trips the nesting pair would take. In addition,
they used their traditional observation skills. At the
end of the project the students were instructed on
how to prepare a professional report of their data and
findings. That report was submitted to the regional
director of the U.S. Fish and Wildlife Service and asked
to have the report critiqued by his staff. Two weeks
later the regional director came back and said that
the report was excellent. When he asked who did the
work, he was surprised that high school students had
done the report. The students noted a flaw in the way
the researchers were conducting their studies. The
researchers had specific plots where they monitored
the birds. Many of the plots showed no birds at all, but
the reporting system used did not contain anything
about the condition of the cliffs where the birds nested.
The students noted that many of the plots were of
locations that could no longer have birds because the
cliff ledges were gone. The cliff ledges were filled with
cracks and when frozen, the cliff ledge broke, leaving
no ledge for birds to nest. This resulted in USFWS
changing their requirements for monitoring seabirds
to include the condition of the cliff ledges (Personal
communications, n.d.).
The Unangan elders said that the animals and birds
have ‘scouts’ that go out to find the location of food
for the northern fur seals and seabirds. Intrigued by
this, this writer approached Dr. Golovkin and asked
him if he knew of a scientific way to prove or disprove
this observation. He said he would try. He developed a
plan to monitor least auklets in two colonies a quarter
of a mile away from each other. Least auklets could be
captured with nets to check their pouches to see what
kinds of food they ate, and then released. The idea was
to see if the colonies ate the same foods. If they did not,
then at least it would be an indication that the elders
were right. The plan was acceptable to the Aleut people
because it minimized disruption to the least auklet
colonies.
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Art at summer camp
Photo: Alaska Youth for Environmental Action/Flickr.com

Dr. Golovkin, working with local people, took the
food samples from least auklet colonies as planned
and found that the two colonies, a quarter mile apart,
foraged in distinctly different locations. Both colonies
ate copepods, but the species of copepods eaten by
the two colonies were different. One type of copepod
is found near shore of St. Paul Island, and the other
could be found only near the continental shelf 200
miles from the island. Dr. Golovkin knew this because
the Russian team he worked with analyzed food
sources for birds, seals, and sea lions near shore all
the way to the continental shelf. Although it was not
definitive proof that what the elders said was true, it
was strong enough evidence that somehow the least
auklets were communicating where food could be
found. It was the personal recollection of the author
that when this evidence was presented to the U.S.
National Marine Fisheries Service researchers who
were conducting research on northern fur seals, they
were intrigued. Fur seals had been declining for many
years, and it was speculated that availability (or nonavailability) had something to do with this. They were
asked what was needed to determine whether or not
the fur seals from the seven different rookeries were
eating in different locations. The response was radio
tagging and monitoring the tagged seals, but they did
not have the resources to conduct such a study. To do
the study justice they would need at least $400,000.
The local Aleut leaders went to Washington, D.C. and
met with Dr. Rolland Schmitten who then was the head
of the National Marine Fisheries Service. The leaders
invited Dr. Schmitten to come to St. Paul for a week
to see what was happening to the animals. He agreed
and visited St. Paul the next summer. At the end of
the visit he said, “Ok, what do you need?” As a result,
$400,000 was added to the fur seal research budget and
the foraging female seals were radio tagged (Personal
communications, n.d.). The results spoke for themselves.
Fur seals from different rookeries foraged in different
locations in the Bering Sea.

The Russian team worked with the Aleut people for
four years on the issue of what was happening in
the Bering Sea. Then, concerned about the future of
the Bering Sea ecosystem, the U.S. State Department
asked the National Research Council (NRC) to study
the available scientific and technical information. The
NRC mobilized a committee composed of nationally
recognized scientists and indigenous leaders to assess
what gaps existed in Bering Sea research. This writer
was one of two indigenous leaders on that committee.
The committee met several times over two years and
completed a report called The Bering Sea Ecosystem.
The author believes that the Aleut students contributed
to the integrity of seabird monitoring systems used by
the U.S. agency responsible for monitoring seabirds.
The Aleut elders and their leaders contributed to
understanding northern fur seals. The Russian and
Aleut study of the Bering Sea resulted in attention
from the U.S. State Department, the Committee on the
Bering Sea Ecosystem, publication of the Committees
findings, and the establishment of a North Pacific
Management Council on the ecosystem. However,
these contributions were made on the initiative of the
Aleut people because they had the funds to do this.
One can only imagine what benefits may derive from
other such partnerships with indigenous peoples of the
Bering Sea, or the benefits from helping the indigenous
peoples develop their own information systems to
report observations on an ecosystem-wide basis. For
example, it would be possible to publish a State of
the Bering Sea report from indigenous peoples on a
regular basis. That report would have to be reviewed
by indigenous peoples to ensure the information
is accurate and conveyed in a way useful to the
communities and to western scientists, researchers, and
resource managers.
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Henri has also worked in the private sector conducting
environmental and social impact assessments for
mining, energy and transportation projects involving
northern indigenous communities.
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