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Curriculum on Ecology and Natural
Resource Management for Indian
Natural Resource Workers

RICHARD R. HARRIS AND RANDI COX

Muythical cosmologies are not the attempts of savages to explain in fan-
tasy where empirical knowledge of reality is absent, but are rather the
opposite—statements in allegorical form about knowledge of the inter-
relations between what we would call natural, psychic and cultural
aspects of reality. Myth and science are polar opposites, not because one
is wrong and the other right, but because myth portrays reality as it is
experienced while science postulates a reality that is thought to exist but
can never be experienced. Myth unveils what is known to be true, while
science experiments to build realities that are thought not to be untrue.
Muyths through their symbols allow men to enter directly and experien-
tially into the realm of meaningful reality.’

INTRODUCTION

There are over a dozen Indian reservations in California
encompassing several hundred thousand acres on which man-
agement of natural resources (timber, fish, wildlife, soils, min-
erals) is an important activity. While in the past much of this
management was performed by Bureau of Indian Affairs tech-

Richard R. Harris, Ph.D., extension forestry specialist, and Randi Cox, bibliog-
rapher, Department of Environmental Science, Policy, and Management,
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nical staff on behalf of Indian owners, there is an increasing
tendency and necessity for tribes to assume more of this
responsibility themselves. This trend is exemplified in
California by the pursuit of self-governance powers by some
tribes (e.g., Hoopa, Karuk, Yurok), contracting for natural
resource management by others under Public Law 93-638—the
Indian Self-Determination and Educational Assistance Act of
1975—(e.g., Round Valley, Tule River, Campo), and formation
of advocacy groups such as the California Indian Basketmakers
Association and the California Indian Forest and Fire
Management Council.

The demand for qualified natural resource workers of Indian
descent has increased in California and nationally, but many
Indian people currently working in reservation natural
resource programs have limited educational background in
ecological and environmental sciences. For example, in 1994
the senior author (Harris) interviewed all employees at the
Hoopa Reservation Forestry Department and asked them
about their educational background. Among Indian employ-
ees, only the department head had a college degree; none had
completed forest technician programs at community colleges.
Other management personnel with college degrees were non-
Indian. Most of the twenty-plus Indian forestry technicians and
paraprofessionals at Hoopa had not taken college-level courses
in ecology, environmental science, or natural resource manage-
ment. This situation appears to be common throughout
California and on many other reservations throughout the
United States.

Indian students who wish to pursue higher education in nat-
ural resources and ecological or environmental sciences can
find opportunities both inside and outside California. Several
tribal colleges, including D-Q University at Davis, College of
the Menominee Nation in Wisconsin, and Haskell Indian
College in Kansas have developed, or are in the process of
developing, natural resource curricula specifically tailored for
Indian people. Humboldt State University in Arcata and
Northern Arizona University in Flagstaff also offer four-year
natural resource programs designed for Indian people. Some
courses at these institutions incorporate Indian knowledge of
nature in their curricula. For example, Dr. Chuck Haines at
Haskell Indian College has developed courses on biology and
botany that heavily utilize ethnobotanical information from the
region and tribes around Haskell College.?
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There is a need, however, that is not being met by existing
institutions for the in-service education of Indian people who
are currently employed in natural resources and who, at least
for the present, do not envision enrollment in a conventional
college program. For these people the need is perhaps greater
than for the conventional student. These are the people who
are now actually doing the work: measuring the resources, har-
vesting and managing the forests, performing the day-to-day
business of working in nature. In California alone, on the four-
teen larger reservations that have natural resource programs,
about one hundred people fit into this category> Although
there are continuing education opportunities available through
professional organizations and colleges, most focus on specific
aspects of management or measurement without providing a
comprehensive context and background in ecology, ecosys-
tems, and natural resources. These courses are offered at places
far from the reservations, and there are virtually no in-service
continuing education courses that are specifically oriented to
Indian people.

The California Indian Forest and Fire Management Council,
a consortium of fourteen tribes, and the Bureau of Indian
Affairs, Sacramento Area Office, Forestry Branch have identi-
fied education in natural resources as a high priority. In 1994 a
contract between the Forestry Branch and the University of
California, Cooperative Extension, Forestry was signed. The
objective of this contract was to develop a curriculum on
ecosystem science and management specifically tailored to
Indian natural resource workers. The curriculum was to be
self-paced, designed for home study, and assumed no previous
college background. The curriculum was to blend traditional
knowledge of ecology and management, as gleaned from
diverse sources, with Euro-American scientific principles to
create a culturally appropriate course. Our work on the cur-
riculum has introduced us to the fascinating subject of Indian
ecological knowledge. A first draft of the curriculum has been
completed and published,* but we have already seen the need
for improving it by further integrating this knowledge into it.
In this paper, we outline the major concepts underlying the
development of the curriculum and discuss our present efforts
to improve it and extend it to users.
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CURRICULUM DEVELOPMENT CONCEPTS

A student of natural resource sciences spends years taking
courses in basic biology, environmental science, and manage-
ment science before a degree is conferred. Considering the needs
of the working Indian natural resources technician, we begin by
asking: “What is the essential foundation of knowledge that
Indian natural resource workers should possess?” We have
approached this question in two ways. First, some absolutely
essential content such as basic ecology, components of the envi-
ronment, and the methods for surveying and measuring ecosys-
tems should be learned. The content should also include a
review of management approaches; conservation versus
exploitation without undue emphasis on the negative environ-
mental aspects of development; laws and regulations affecting
resource use and protection, illustrated with case studies; and
the roles of people in ecosystems. Given these general ground
rules on content, our second major premise is that historical and
current Indian ecological knowledge should be treated on an
equal footing with Euro-American ecological and environmental
sciences. Overall, the aim is to provide an integrated body of
information which will allow natural resource workers to under-
stand more clearly how their work fits in with natural resource
management. By emphasizing the diversity of traditional and
contemporary Indian knowledge and examples, the intent is to
make this course both appealing and useful to Indian people.
Upon completion of the course, a student might be stimulated to
study furl;lfer in one or more of the subject areas.

We felt that it would be most useful if the course content is
demonstrated and reinforced by testing and competency-
assessment procedures that require students to put the knowl-
edge to use in the context of the workplace. This hands-on
approach brings a practical element to the course that we hope
will make it attractive both to students as well as tribal author-
ities who may be asked to permit student participation. The
rewards for completing the course, in addition to an increased
understanding of basic ecology and management principles,
could include recognition by the student employee’s tribe
and/or college credit.

As developed to date, the curriculum includes a syllabus
and lecture notes, high-quality graphics and slides, assign-
ments for testing competencies, and a course reader. Its format
will allow it to be taught in any one of three ways: as a four to
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six week short-course, as a distance-learning correspondence
course, or as a semester-long undergraduate course. The cur-
riculum outline is as follows:

1. People in Ecosystems

2. Basic Ecology

3. The Environment

4. Organisms and Communities

5. Ecosystem Planning and Regulation of Uses
6. Ecological Measurement

Review copies have been sent to several tribal colleges for
possible incorporation into their programs (with local modifi-
cations) as an accredited course (additional copies may be
obtained from the senior author). Plans are underway to offer
the course in distance-learning and short-course modes.
Course reviewers have raised some issues regarding the tech-
nical accuracy of scientific content and sufficiency of Indian
resource management examples.” Others have questioned the
logistics of distance learning and the need for student peer sup-
port.® We feel that it is only possible to disclose and solve prob-
lems like this through actual use of the course. As with any
course, this one will develop and improve with use.
Unfortunately, federal funding for Indian education has
declined precipitously under current congressional mandates,
a situation that may delay implementation in any format. It has
been our assumption that the course should be offered at little
or no out-of-pocket expense to students and should make use
of materials and resources which are readily available locally.

CURRICULUM KNOWLEDGE BASE

Natural resource education in the United States is biased in
favor of the predominant cultural wisdom: Euro-American sci-
ence. This can be confirmed by reviewing any textbook on
environmental science or natural resource management. The
very terms natural resource and management imply utilitarian
concepts of property that on the whole are alien to traditional
Indian thought.” Euro-American science-based natural
resource management is a rather recent invention, developed
mostly over the past fifty years, and during that period it has
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changed considerably. Paradigms of management are being
questioned by scientists® and by the public. New ideas of land-
scape ecology, biodiversity, and ecosystem management are as
much a product of present conflict over how resources have
been managed as they are a reflection of evolving science. Each
of these “scientific fields” has its own terminology and sup-
porters. None has a substantive empirical knowledge base.
Moreover, Euro-American science, being based on objectivity
contains little useful guidance on the important subject of peo-
ples’ ethical and moral obligations to nature.

There is, nevertheless, much merit in Euro-American disci-
plines of ecology, environmental science, and natural resource
management that Indian natural resource workers need to know
to do their jobs and to communicate effectively with peers, both
Indian and non-Indian. Furthermore, Indian people need to
understand the laws and regulations which have been created
on the basis of Euro-American science that apply to Indian coun-
try, including their substantive and procedural aspects. For the
ethical and spiritual basis of how people relate to nature, their
own traditions are an unsurpassed source of inspiration.

Indian knowledge of nature developed empirically over
thousands of years. It is based on detailed observations of phe-
nomena by people living in nature as part of it. It has practical
and moral dimensions and is uniquely subjective, dealing with
people in places. To illustrate its unique pragmatism, the life-
ways of hunting can be used as an example. Suzuki and
Knudtson state:

Survival based on hunting demands an intimate under-
standing of the natural history of wild animals. It requires a
familiarity with the minute details of their daily activities
and habitat preferences. It depends on a keen sense of their
breeding cycles, migratory patterns and feeding prefer-
ences. It relies on finely tuned insights into their modes of
communication, their sensory capacities, the seasonal
changes in their behavior and appearance, and their partic-
ular vulnerabilities to human approach and attack. Such
breadth and depth of knowledge grants the hunter a degree
of daily intimacy and potential long-term empathy with the
mental lives and survival experiences of fellow animal
species that might otherwise be unimaginable.’

Indian ecological knowledge is not a substitute for Euro-
American science but rather a complement to it. In searching for
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sources of Indian ecological knowledge complementary to Euro-
American sciences, we have generally confined our research to.
North American Indian people, although a wealth of knowledge
of other indigenous groups exists throughout the world. We
have identified eight categories of knowledge sources:

1. Myths and legends (more appropriately called teaching
stories since they are only mythical in relation to Euro-
American worldview)"

. Ceremonies and ritual practices"

. Visual arts (e.g., rock art, historical and contemporary)"
. Dance, music, and drama®

. Verbal testimony, both modern-day and historic™

. Medicinal and healing arts"

. Scholarship by both Euro-Americans and Indians

W N 0N U b W N

. Instructions on procedures for management and use,
which often have ritual and ceremonial elements'®

We have incorporated many examples from these sources
into our present curriculum while further investigating each
for additional relevant ideas and examples. This body of
knowledge is not static, but growing due to the continual “dis-
coveries” by researchers, reevaluations, contemporary testimo-
ny, and innovations of today’s Indian natural resource man-
agers and environmental leaders. Since most of the historic and
prehistoric knowledge is encoded in symbols and languages
other than English, we have to depend on secondary sources.
There are both good and bad interpretations of Indian ecologi-
cal knowledge, and controversy and disputes over the inter-
pretation of this knowledge take place among scientists and
between scientists and Indian people. Some past interpreta-
tions and conclusions are currently being reevaluated, for
example, the subject of game exploitation by Indians, which
was investigated in some depth by Calvin Martin.”” Problems
of cultural bias and editorial influence by the Anglo conveyers
of Indian knowledge have been recognized.” Given the prob-
lems of using secondary sources, we have concluded that con-
temporary Indian sources are probably the most reliable and
straightforward. Directly transmitted historical knowledge of
elders and others in English is also valuable, although some
might claim that these elders themselves are subject to cultural
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bias. Direct transmittal in Native languages is accessible only to
those who speak or read the languages, while direct transmit-
tal of medicinal and healing arts focused on the use of plants
and animals (e.g., ethnobotany) is already widely used in nat-
ural resource education for Indian students. Among the his-
toric and prehistoric sources, rock art presents interesting pos-
sibilities.” The least promising sources appear to be uncorrob-
orated interpretations of myths, ceremonies and practices, and
performing arts.

A curriculum on ecology and ecosystem management for
Indian people should draw the best from Euro-American and
Indian knowledge sources, giving equal weight and respect to
both. An emphasis should be placed on synthesis and comple-
mentarity rather than conflict and divergence. Together, these
two sources can provide an Indian person with a foundation
and appreciation for the best of both. Indian knowledge in par-
ticular provides moral and ethical principles for applying sys-
tems of management to the earth and its creatures. Native eco-
logical knowledge cannot be separated from spirituality. It
assigns tremendous responsibility to people for sustaining har-
monious relationships with the entire natural world.”

AN EXAMPLE OF COMPLEMENTARITY

To demonstrate the approach we are taking to the development
of curriculum we will use one of the basic symbols in ecologi-
cal science: the trophic pyramid (figure 1). TKis symbol depicts
the reciprocal relationsﬂips among all living things and their
environment. The broad base of the pyramid represents the
environment upon which all life depends. Successive levels
depict the plant-producers, herbivores that feed on plants, and
consumers that feed on herbivores and possibly also plants
(omnivores, like people). The declining size of successive tiers
on the pyramid represents changes in mass and productivity at
each level. The trophic pyramid can be used to teach produc-
tivity, decomposition, nutrient and energy cycles, and food
chains and food webs in ecosystems. It is as elegant a symbol
as Euro-American science has to offer and in itself is relatively
free from cultural bias (except for the shape!). It is a useful tool
for interpreting the effects of people’s activities on ecosystems.
For example, the important process of bioaccumulation, by
which toxic elements proceed through food chains and eventu-
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ally reach top consumers, can be easily taught and understood
by using the trophic pyramid.

The concepts underlying the trophic pyramid—reciprocity,
interdependence between all forms of life—have been central to
Indian behavior in nature for millennia. It could be considered
the Euro-American scientific and objective symbol for the
intensely personal Indian concept expressed as “all my rela-
tions.” Many, many myths, ceremonies, and rituals express this
body of knowledge. It underlies many of the things Indian peo-
ple do today” and has been eloquently explained by both his-
toric and contemporary Indian leaders. Oren Lyons, an Iroquois
environmentalist and leader, summarized this perspective:

Raw material flow

----- Energy flow

(secopg

. I'.lu','jr\.-

Cons -y
Umerg) ! Decomposers
and

Transformers

Herpj
. Wore
(Primg, .

y mnsurm.‘r.s‘)

Green pigpyg

{pn)d“t‘i‘r};)

Water (i
A”- {():. COJ()}

Figure 1

The trophic pyramid is a graphical representation of the relationships among living things
in ecosystems. Redrawn with permission from D.A. Castillon, Conservation of Natural
Resources: A Resource Management Approach (Dubuque, 1A: Wm. C. Brown
Publishers, 1992), fig. 1.13, p. 16.
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In the beginning we were told that the human beings who
walk about on the Earth have been provided with all the
things necessary for life. We were instructed to carry a love
for one another, and to show a great respect for all beings on
the Earth. We were shown that our life depends on the well-
being of the vegetable life, that we are close relatives of the
four-legged beings.

The original instructions direct that we who walk about
on the Earth are to express a great respect, an affection and
a gratitude toward all spirits which create and support Life.
When people cease to respect and express gratitude for all
these many things, then all life will be destroyed, and
human life on this planet will come to an end.”

Trophic pyramids have a fundamental usefulness to people
concerned with natural resource management. The symbol is
not only easily interpreted, but can be quantified for specific
ecosystems and therefore represents a testable hypothesis. Few
people have better used the concepts underlying the trophic
pyramid and food chain to describe exploitation than Lame
Deer, a Lakota elder:

The gold in the Black Hills, the gold in every clump of grass.
Each day you can see ranch hands riding over this land. They
have a bagful of grain hanging from their saddle horns, and
whenever they see a prairie-dog hole they toss a handful of
oats in it....Only the oats for the prairie dogs are poisoned
with strychnine....Prairie dogs are poisoned because they eat
grass. A thousand of them eat up as much grassin a year as a
cow. So if a rancher can kill that many prairie dogs he can run
more head of cattle, make a little more money. The bobcats
and coyotes which used to feed on prairie dogs now have to
go after a stray lamb or crippled calf. The rancher calls the pest
control officer to kill these animals....And the prairie becomes
a thing without life—no more prairie dogs, no more badgers,
foxes, coyotes. The big birds of prey used to feed on prairie
dogs too. So you hardly see an eagle these days. The bald
eagle is your symbol.... When peo%le begin killing off their
own symbols they are in a bad way.

In the context of a curriculum that integrates knowledge, the
trophic pyramid is a useful basis for explaining how ecosys-
tems work. It is relevant to production and consumption rela-
tionships within ecological communities. It has no ethical
dimension. Complementary Indian knowledge such as the two
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presented here (and there are many more examples) provides
both an ethical viewpoint (Lyons) and demonstrates the appli-
cation of the trophic pyramid to real natural resource manage-
ment issues in Indian country (Lame Deer). Lame Deer’s sto
could be extended to explain the endangerment of species sucrﬁ
as the blackfooted ferret that lives with and depends upon
prairie dog prey. That then leads naturally into a discussion of
the Endangered Species Act.

The concept of the trophic pyramid or food chain is also a
useful tool for teaching people about their own cultural history
and lifeways. Scholarly work on Indian ecological subsistence
patterns can be used to supplement direct Indian source mate-
rials. Heizer and Elsasser® present a series of subsistence dia-
grams for California tribes (figure 2). If we focus on an ecologi-
cal interpretation of the place in which the Pomo live, the dia-

Figure 2

Food resource or subsistence diagram for the Pomo tribe, Northern California. Redrawn
with permission from R.F. Heizer and A.B. Elsasser, The Natural World of the California
Indians (Berkeley, CA: University of California Press, 1980), fig. 45, p. 81.



44 AMERICAN INDIAN CULTURE AND RESEARCH JOURNAL

gram is a rich teaching tool. It is really a two-dimensional trophic
pyramid (in a perhatﬁs more culturally appropriate circle). It
shows, for example, that nearly half of the Pomo food source is
terrestrial vegetation. Proximity to both lakes and the sea is
indicated by Pomo reliance on other food sources. If a student
were asked, “What ecosystems are found in Pomo territory?”
the diagram could be used to reveal a mosaic of oak woodland,
grassland, lakes, and rivers flowing to the sea and ocean. Thus,
this simple symbol contains a description of a place, patterns of
use, and close dependence of a people on the resources of that
place. Any student anywhere should be able to deduce this
information.

After studying this diagram and others (Heizer and Elsasser
present four that represent radically different ecosystems and
lifeways), students can then be asked to construct a similar
trophic diagram for their own place and people. This format is
the one we have chosen for assignments testing competency
with a concept. It both illustrates the concept as well as makes
the concept place-specific.

This is but one example of complementarity between knowl-
edge from Euro-American and Indian sources. Our efforts have
been to develop these for a variety of basic ecological and envi-
ronmental topics. There are definite gaps; explicit treatments of
ecological topics are especially rare in myths, ceremonies, and
art. As discussed below, we are presently conducting further
research into the exceptional Indian materials.

FUTURE DIRECTIONS

In addition to extending the present curriculum to potential
users, we are presently continuing work on the synthesis of
knowledge. We are encouraged by others who have demon-
strated parallels between Indian knowledge and Euro-
American scientific theories and concepts. For example, Suzuki
and Knudtson® have used creation myths to illustrate corre-
spondences between the so-called big-bang theory of world
creation and Indian ideas of how the world began. Our review
of mythology has led us to conclude that there is little of direct
use—especially in consideration of the fact that most myths,
when translated into English, probably contain cultural biases
of the anthropologists wl%o collected the myths. We continue to
seek direct observations and recording of Indian ecological
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behavior. For example, descriptions of ceremonies such as the
first salmon ceremony among Pacific Northwest tribes contain
much information for drawing patallels between Indian and
Euro-American ecology.

The work of people like Dr. Chuck Haines at Haskell Indian
College, Dr. Kat Anderson at the California Academy of Arts
and Sciences, and other ethnobotanists has created a large body
of knowledge on Indian uses of plants that can be incorporat-
ed as examples into a foundation curriculum. Anderson’s work
in particular addresses traditional management practices.

We have been conducting a review of the literature on rock art
as a source of ecological knowledge. So far we conclude that eco-
logical symbolism is difficult to interpret from this wonderful
material. Some researchers claim that the majority of rock art is
either shamanic in origin or associated with “hunting magic.”*
Most are reluctant to interpret meaning. Clearly, many examples
of rock art in California and elsewhere are concerned with astro-
nomical events, particularly the winter solstice, an important
time of change. Shamans appear to have used rock art for envi-
ronmental purposes. For example, the Chumash have a story of
rock painting being used to prevent rain.” We acknowledge the
need to approach interpretation with caution.

One of the richest sources of Indian ecological knowledge is the
historical and current testimonies of Indian environmental lead-
ers. Some of this material is disputable (e.g., Chief Seattle), but
much more is a reliable source of examples and principles. These
leaders often state a compelling case for environmental ethics:

What of the rights of the natural world? Where is the seat for
the buffalo or the eagle? Who is representing them...? Who
is speaking for the waters of the earth? Who is speaking for
the trees and the forests? Who is speaking for the fish, for
the whales, for the beavers for our children? We are indige-
nous people to this land. We are like a conscience; we are
small, but we are not a minority; we are the landholders, we
are the land keepers; we are not a minority, for our brothers
are all the natural world, and for we are by far the majority.
It is no time to be afraid. There is no time for fear. It is only
time to be strong, only a time to think of the future and to
challenge the destruction of your grandchildren.”®

Other important sources of knowledge, currently used as
case studies in the curriculum, are the present practices of
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tribes and associations. In California, the Hoopa, Yurok, Karuk,
and other tribes have instituted innovative environmental
management practices on their lands and in their ancestral ter-
ritories that reflect a blending of traditional and modern scien-
tific knowledge. Outside California, good sources of informa-
tion include the Menominee, Yakima, and Zuni tribes, among
many others which we in no way mean to slight by not men-
tioning. Our future efforts will be to strengthen the curriculum
by gathering more contemporary examples of the practical
application of ecological knowledge by Indian land managers.
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