Perspectives
Special Issue on Memoirs and Memory

e ETHNOBIOLOGY LETTERS

The Role of Myth in Understanding Nature

Raymond Pierotti®’

'Department of Ecology and Evolutionary Biology, University of Kansas, Lawrence, KS, USA.
*pierotti@ku.edu

Abstract Use of metaphor embodies myth in Western science and Native American traditional knowledge traditions
about understanding the “natural” world and the nonhuman “other.” Using personal history, | compare a myth/metaphor
from each intellectual tradition that shaped my thinking. Cultural trains of thought and metaphors impacted these myths
and shaped my way of thinking. From Western scientific tradition, | examine the “Balance of Nature,” which dominated
ecology and conservation biology from the 1850s until the 1990s. Balance and stability underlie major models in
contemporary ecology and population biology, especially in wildlife and fisheries management. Before | trained as a
Western style evolutionary ecologist, the myth of Wolf as creator figure in the traditions of Numic peoples (Shoshone,
Comanche, Ute, Paiute) was the Indigenous creation myth that shaped my thinking. In the Balance of Nature, hidden
metaphors are rooted in Western economic thought, specifically Capitalism. Similar metaphors in Numic peoples assume
that humans are related ecologically to wolves, who served as teachers and guides. Stories, rather than data, served to fix
these concepts into each cultural tradition. Although Numic beliefs appear “irrational” to Western society, they are more
attuned to twenty-first century ecological and evolutionary thought than balance in nature, which lay at the root of
Western ecological ideas until the 1980s. | discuss how my experiences with changing environmental conditions combined
with my work with Indigenous peoples. Exposure to philosophical and empirical approaches from ethnobiology led me to
explore these themes.
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For much of my adult life I struggled with the idea of gation...It aims, like science, at perceiving and

how myth relates to my understanding of how the
wortld functions. In books and educational settings, it
seemed that the idea of myth was employed to
discuss ideas that are ultimately false, or at least
untrue, but that were still important to learn about. In
some of my family experiences, however, I got the
feeling that myth referred to traditional stories and
beliefs that emerged from specific cultural traditions
and ways of relating to nature. In this latter sense,
myth is not false, but so profound that it is strongly
linked to personal identities and understanding of
human relationships to other aspects of the world.

My current way of thinking is that “myth is a
theorem about the nature of reality, expressed not in
algebraic symbols or inanimate abstractions, but in
animate narrative form” (Bringhurst 2008:63).
Bringhurst further argues that “Myth is...an alterna-
tive form of science...an alternative form of investi-
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expressing ultimate truths, but zhe bypotheses of myth are
framed as stories, not as equations, technical descriptions or
taxonomic ules. .. a story so perceptive of reality that it
might be rediscovered, like any law of nature, in
almost any culture at any time” (Bringhurst 2008:64,
emphasis added).

“The final goal of metaphor is myth, which is a
narrative derived from taking the figurative literal-
ly” (Chatles Simic cited in Bringhurst 2008:67). Thus,
in discussing myth we should determine the relation-
ship between story and metaphor. As an evolutionary
ecologist, I believe that it must be recognized that
metaphor is an important aspect of the Western
scientific  tradition. Metaphors dominate both
biological research and the way biological phenomena
are understood under the Western tradition (Pierotti
2011a:68). “Contemporary philosophers have argued
that scientific understanding, like all human under-
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standing, proceeds by way of providing metaphorical
redescriptions of phenomena” (Hesse 1974:62).
Native American traditional knowledge is typically
presented in a metaphoric fashion, which has allowed
some individuals of European ancestry to try to
dismiss such knowledge as mere “stories” or
“legends” (Anderson 2013, Pierotti 2011a). As I
matured, I realized that these metaphors originate
from Indigenous philosophical and spiritual traditions
that derive knowledge from careful observation of
relationships. Metaphorical = stories lead to the
fundamental Indigenous principles that “All things are
connected,” and “All things are related” (Pierotti
2011a, b).

Examining Western and Native American ways of
knowing allowed me to compare metaphors and
emerging myths employed in each tradition. The
stories involved allowed me to reconsider the
meanings of “natural” and the nonhuman “other.”
Two important myths, one from each intellectual
tradition were important in influencing my early ways
of thinking. From the Western scientific tradition, the
myth of the “Balance of Nature” shaped my early
training. This way of thinking led me to consider that
natural populations and ecosystems exist in a state of
equilibrium. This idea was important to my under-
standing of ecology and conservation biology. This
was especially because I found such thinking in the
writings of one of my early heroes, Charles Darwin.
At the time, I regarded the Balance of Nature and
equilibrium thinking not as myths or metaphors, but
as descriptions of reality. These ideas underlay major
models in ecology and population biology, and served
as the basis of wildlife and fisheries management.

While I was growing up I was told the story of
how Wolf served as creator figure in the traditions of
Numic peoples (Shoshone, Comanche, Ute, Paiute).
As a boy I found this a fascinating story, which led to
my interest in wolves, but as a college student I found
the story hard to understand in any literal sense, and 1
clearly did not fit within the ecological tradition in
which I was being trained. In consequence, I filed
these stories aside until I began working with Native
American faculty and students at Haskell Indian
Nations University in the 1990s. During this same
period, I became aware of Gene Anderson’s classic
book, Ecologies of the Heart (1996). 1 was intrigued by
how Anderson presented the idea of “error” or
possible irrationality in belief systems, because of
mistakes in the metaphors hidden within them. I was
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intrigued by how Anderson discussed how under-
standing these errors could lead to conflict or recon-
ciliation. This led me to reconsider the stories I had
heard as a boy with the education I had received as an
ecologist in training. 1 thought it might be useful to
examine my own appatently irreconcilable ideas to
find the errors and irrationality they contained.

Balance of Nature and Equilibrium Models

“That there is a balance of nature is one of the most
deep-seated assumptions about the natural
world...” (Kricher 2009: 1). By replacing “deep seated
assumption” with “myth,” 1 could explore the
irrational errors under the myth. The idea of balance
in nature is powerful and logically intuitive. It under-
pins much of contemporary ecological thought,
especially regarding the development of theory in
population ecology. The Balance of Nature myth has
been used to explain the functioning of natural
ecological systems from ancient times. Aristotle
viewed balance as perhaps the single most important
component of the cosmos.

I found the error in teleological understanding of
biological phenomena, which considered balance to
be an expression of the mind of god. This was
expressed in the idea that “to know god one should
know nature.” Such thinking underpinned the pre-
Darwinian conception of the immutability of species
(Kricher 2009) and showed that in the Balance of
Nature, ecology allowed creationist thinking to enter
through a back door.

In the earliest days of modern science, there was
no quantitative underpinning to any of these ideas
concerning balance in nature. Darwin assumed the
existence of balance, which is implicit in his metaphor
of the Tangled Bank. It is also explicit in his discus-
sion of food webs and competition between species,
“yet in the long-run the forces are so nicely balanced
that the face of nature remains uniform for long
periods of time” (Darwin 1859:73; Kricher 2009:65).
Such thinking continues to be invoked in popular
culture. A recent study showed that American
undergraduates believe this term is descriptive of real
ecological systems (as did I in my undergraduate days),
and continue to do so even after instruction in
ecological science (Zimmerman and Cuddington
2007).

Despite such beliefs, as a scholar I came to
recognize that, “The notion of a balance of nature is
part observational, part metaphysical and not scientific
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in any way” (Kricher 2009:16). As ecology became
increasingly mathematical, however, the idea of
balance was transformed into the idea that natural
systems are always seeking a state of equilibrium. In
the first scientific studies in animal ecology, Charles
Elton stated that he was “chiefly concerned with what
may be called the sociology and economics of
animals,” and that animals are “subject to economic
laws” and defined food (calories) as the “currency” of
animal economics (1927:vii, viii, 56). Such thinking
can be seen in all of the classic models of population
dynamics derived from the Lotka-Volterra equations
(Kingsland 1985).

My first major research project as an ecologist
involved studying male and female parental roles in
the Western Gull, Larus occidentalis in the North
Pacific. Gulls are monogamous, territorial birds that
typically breed in colonies on islands (Tinbergen
1953). I was trained as a typical Western population
ecologist steeped in the tradition of Elton, David
Lack, and Niko Tinbergen, operating under the
assumption that all individuals in a population or
species were basically the same, and that if a territorial
breeding bird was removed it would be readily
replaced by a nonbreeder. Tinbergen was my role
model, having written the classic The Herring Gulls’
World.

I collecting detailed data on 25 pairs of gulls over
two years. I quickly learned that individual variation in
ecology and behavior within and among pairs
undermined the idea that members of a species were
similar and could readily be replaced. The first year
took place under fairly severe El Nino conditions,
where warmer less productive waters reduced
availability of small fish and large plankton preferred
by female gulls (Pierotti 1981). Males and females
adjusted their schedules, so the behavior of individual
pairs varied according to the foraging abilities and
preferences of each parent. If a female took more
time in finding food, her mate adjusted by spending
more time sitting on the nest incubating the eggs.
Variation in parental care brought home two things:
1) the behavioral flexibility of individual gulls and
pairs, and 2) the importance of environmental
variation in determining behavior in relation to
ecology. Gulls could not anticipate from one year to
the next what foraging conditions would be like. Such
findings did not fit the “balance of nature” and
“constant environmental conditions” type of thinking
in which I had been trained (Pierotti 1981, 2011a).
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For my Ph.D. I studied interactions among gulls,
puffins, and humpback whales off the coast of
Newfoundland. This system was driven by variation in
the availability of capelin (Mallotus villosus), a small
schooling fish that occurs in huge spawning aggrega-
tions during late spring and early summer. Capelin are
so abundant that my predecessors studying this
system assumed that capelin abundance was uniform
over an area of hundreds of square kilometers.

In this study I employed Optimal Foraging Theory
(OFT), developed during the 1970s. OFT is derived
from economic models designed to optimize income
within capitalist systems. Under OFT, it is assumed
that foraging organisms always prefer the food type
that yielded the highest rate of caloric intake, which
maximizes this crrency (Stephens and Krebs 1986). 1
found that food choice varied temporally in relation to
local habitat, and that gulls did not take the food types
highest in calories, but the ones that allowed them to
produce the healthiest offspring. Switches in diet
during the season related to the hatching of eggs and
the presence of small chicks (Pierotti and Annett
1987, 1990, 1991). It became obvious to me that gulls
had a very different view of the best diet was than did
ecologists, animal behaviorists, or economists, and
this was undermining my belief of the existence of a
balance in nature.

I had been trained to employ theory to support the
data I was collecting in behavioral and evolutionary
ecology. Theory in these disciplines is based upon
economic models employed as metaphors for what
was presumed to be taking place in The Economy of
Nature (Elton 1927; Worster 1993, 1994). Linnaeus
first presented this concept in 1749 in his work
Specimen  Academicum de Oeconomia Naturae (Kricher
2009). The phrase was adopted by Darwin in his
Origin of Species, and codified by Elton (1927). Elton
originated, and OFT continued, the concept of
“currencies,” in terms of calories. In addition,
Eltonian trophic dynamics speak in terms of
“producers” and “consumers.” The logistic model,
employed to examine Lotka-Volterra dynamics
assumes a constant environment and a fixed “carrying
capacity.” This model and its derivatives are the basis
of wildlife and fisheries models, e.g. the notorious
Maximum Sustainable Yield (MSY) models. MSY
thinking led to the crash of virtually all marine
fisheries on a global scale and is considered to be one
of the most misleading concepts in the field of
ecology and fisheries management (Finley 2011; Holt
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1975; Larkin 1977). Continuing gull research in
California, we found great variability among individu-
als across twelve breeding seasons (Annett and
Pierotti 1989, 1999; Pierotti and Annett 1990, 1994).
All our studies showed that metaphors derived from
economic concepts were not useful and even mislead-
ing, because the systems were constantly changing as
El Nino events became more frequent, and the birds
changed their behavior in attempts to track the
changing conditions.

Wolf as the Creator

By the 1990s I was becoming frustrated by the
theoretical and epistemological constraints imposed
by Western thinking. During this decade I obtained a
tenure track university position, that included the
opportunity to work with Native American faculty
and students at Haskell Indian Nations University.
These colleagues led me to reconsider concepts from
my upbringing in New Mexico, and the stories I had
learned from my elders about thinking of all members
of any species as individuals. What was considered to
be the myths of Native Americans emphasized
reciprocal relationships that they assumed to exist
between humans and nonhumans. Considering how
this type of thinking could be applied to my ecological
research led me to read the work of gene Anderson,
and started me on the path that led me to ethnobiolo-
gy (Pierotti 2011 a,b).

One of the most important myths in the Numic
(Shoshone, Comanche, Piute, Ute) tradition is that
Wolf served as benevolent creator figure. This was
one of the formative myths of my youth. As a
professor, 1 recognized that Indigenous peoples
employed very different concepts of “creation” or
“origin,” which related to environmental instability
and fluctuations (Pierotti 2011a). In the Western
tradition, when referring to humans, or even life itself,
creation seems to refer only to first appearance of an
entity. Thus, creation is a single event, which leads to
creationist thinking among religious westerners, and
to the idea of single origins of life forms within the
sciences. In contrast, Native American creation stories
refer to a series of events that are not located in
specific periods of time, but instead are linked to a
particular physical location where environmental
conditions change in unpredictable ways. This forces
these cultures to redefine themselves and develop
new traditions and ways of coping with the new
environmental conditions (Pierotti 2011a). Indigenous
concepts of creation involve process, rather than a
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single event. It is recognized that humans existed prior
to the events described as “creation,” thus multiple
creation events are possible, and creation is still taking
place in the modern world.

Working with Indigenous people drove me to
realization that many Native American cultural
traditions were being established at the end of the Ice
Ages, when conditions were highly variable. In North
America, the “first” humans had to contend with
massive flooding, unpredictable freezes, and intermit-
tent warming, while having to cke out a living by
hunting and gathering while animal populations
changed dramatically. Deglaciation in the northern
Hemisphere began about 20,000 ybp (Clatk et al.
2009), which corresponds to most recent evidence
concerning the timing of the peopling of the Americas
(Dillehay et al. 2015; Gibbons 2015). Climate change
has been a major driver of population size changes in
both humans and nonhumans over the last 50,000
years (Gibbons 2013; Lorenzen et al. 2011; Pennisi
2004; Shapiro et al. 2004).

Thinking in this fashion led me to recognize that if
creation stories deal with responses to changing
environmental conditions, Indigenous cultures were
attuned to thinking about variability rather than
stability in the environment. Thus, any other species
that helped them navigate these changes effectively
was credited with great spiritual power, and in some
circumstances, identified as the protagonist of a
creation story.

From this thinking it was only a short step to
realize that the Numic creation story I described
above might be more than a colorful story, and could
be a description of an important ecological relation-
ship. Wolves were considered to be of great cultural
and spiritual significance to many Indigenous Ameri-
can peoples (Fogg et al. 2015; Marshall 1995; Schlesier
1987). Wolves served as models for the concepts of
community existing at both the single species and
ecosystem level (Bruchac 2003: 159; Marshall 1995).
Like humans, wolves proved capable of associating
with and maintaining cordial relations with other
species, such as ravens.

When I closely examined the stories from Indige-
nous plains peoples of North American, it became
clear that wolves were considered to be important
teachers who helped humans in their efforts at
hunting (Fogg et al. 2015; Schlesier 1987). “For some
tribes, the First People include a noble, heroic figure,
such as the Wolf among the Comanche, who foresees
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the coming of humanity and plans a perfect, ideal
wotld for them—until his brother Coyote enters the
scene as marplot” (Bright 1987).

It became obvious to me that the way the Shosho-
ne and Comanche see the wolf and the coyote reflect
their understanding of natural phenomena. Wolf (Pia
Is’a, pronounced Pee’a Eeesha) is seen as the Creator
figure, and Coyote (Is’a) is his/her little brother who,
like many younger siblings, is constantly trying to
improve upon its older sibling’s efforts (Buller 1983;
Ramsey 1977; Vander 1997). Coyote is not seen as an
evil figure. He/she is thought of more as mischie-
vous; a sort of sub-creator, which is why he is
described as the little brother of Wolf and not as an
opponent, except possibly in the intellectual sense.

Wolf was wholly beneficent; his acts of original
creation made all things perfect and good. Coyote, the
mischievous Til Eulenspiegel of Shoshonean folklore,
was the spoiler of all things, however. His was the
role of the transformer who undid the good works of
his big brother. He brought hardship, travail and
effort into the lives of men. He represented the force
of Evil as we (EuroAmericans) see it—an yet the
Shoshones in no way thought of him and his relation-
ship with Wolf as a conflict of good and evil. Coyote
was not bad, he was no more than wantonly mischie-
vous (Wallace and Hoebel 1948:193-194).

Thus, in the tradition of the Nuwhmubh/Newe
(Shoshone and Comanche peoples) Wolf was
considered as the creator figure who created a perfect
world (Harney 1995:26; Smith and Hayes 1993). At
times Wolf lost patience with his creation, as in the
Paiute story, Tracks of the Creator Ramsey 1977:231).

According to the Numic tradition, Wolf and
Coyote argued about how the world should function,
with Wolf desiring an idealized wotld in which death
is only temporary, childbirth is easy and pleasant for
women, and winter does not exist. In contrast, Coyote
thinks death should be permanent, childbirth should
be difficult, and hardships and cold weather should be
regular aspects of human experience (Lily Pete, in
Smith 1993:3—4). That canids would carry out a
human-style dialog is clearly unrealistic, and reveals
the metaphorical error in this tradition. Nonetheless,
this discussion reflects perceptions of the way the
world actually functions (Harney 1995; Smith 1993).
Children are taught to emulate Wolf and view Wolf as
a more sympathetic figure than Coyote, however, it is
Coyote who presents the more realistic view of how
the world truly functions. In the long run, it is
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obvious who will usually carry the day.

Even though they acknowledge the sadness that
resulted from death, which they attribute to Coyote’s
thinking, the Newe themselves recognize that “If it
weten't for Coyote there would be too many people
now” (Lily Pete, in Smith and Hayes 1993:3). This
recognition reveals the truth behind the troubling
reality, and shows that the people recognize the risks
of local human overpopulation on potentially limiting
sources of food, water, and other resources. Numic
peoples were known to practice family planning
hundreds of years before this became a concept in
other cultural traditions (Wallace and Hoebel 1948).

Evaluating Myth: Balanced Nature vs. Lupine
Creator

Both the idea of balance in nature and of Wolf
functioning as a creator figure were myths essential to
my development. For a time, I was inclined towards
the Balance of Nature way of thinking, however,
revisiting my roots after working with Native Ameri-
can colleagues led me back to stories I had once
considered to not be based in real phenomena. 1 was
drawn to the Balance of Nature myth, because it
seemed well thought out and grounded in reality. In
contrast, the idea of Wolf as a creator figure seemed
to come from the realm of the imagination. The
reality I understand today, however, is quite different.
I now recognize that the Balance of Nature concept
seemed logical, because academic scholars typically
privilege ideas from the Western philosophical
tradition, and this was the tradition in which my
university education took place. Today, more careful
examination on my part has revealed little of sub-
stance behind apparently rational Western concepts,
and the sources of bias that lead them to serious error.
The metaphors that underlie the Balance of Nature
come from the Western European Liberal tradition
and economic capitalism. It is said that liberals have
an easier time conceiving of the end of the world than
of the end of capitalism (Fawcett 2015). Ecological
theory is rife with economic metaphors, probably
because most of its practitioners come from this
liberal philosophical tradition.

Over the last few decades, modern ecological and
evolutionary thinking has turned away from these
economically driven metaphors into a more sophisti-
cated and complex understanding of how environ-
ments and organisms interact through the study of
what is now described as ecological developmental
biology or Eco/Devo (Gilbert and Epel 2015; Sultan
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2015). This new field argues that phenotypes arise
through constant interaction with their environments,
both external and internal, and that cooperative
relationships among organisms are more important
than competitive ones (Pierotti 2011a). The idea of
competition dominating ecology is yet another
metaphor derived from capitalist economics, which
assumes that competition is much more important
than cooperation—a concept interpreted to have
Marxist overtones.

In contrast, theoty detived from Eco/Devo shares
important thematic elements with the ideas that All
Things are Connected and All Things are Related,
which are defining myths of Indigenous thinking
(Pierotti 2011a, b). By emphasizing cooperation as
opposed to competition among species, Native stories
provide an intellectual framework within which I
could appropriately consider the idea of wolves as
cultural creators. As modern humans (Homo sapiens)
moved into new environments they had to figure out
how to survive, a situation far from guaranteed as
humans left the relatively mild climates of Africa and
moved into the more rigorous environments of
Europe, Asia, and eventually North America, during
times of intermittent glaciation. To do this effectively
they adjusted their behavior and hunting techniques
to cooperate with another social predator, that was
already successfully exploiting these environments,
the wolf, Canis lupus. Interacting and cooperating with
wolves led to new cultural traditions and understand-
ings (Pierotti and Fogg In press; Schleidt and Shalter
2003; Shipman 2014, 2015). As the agent responsible
for these cultural changes, wolves were identified as
creator figures, i.e. the driving force behind a new way
of living in an unpredictable and often harsh environ-
ment (Pierotti 2011a).

Despite this new updated logic, this interpretation
still reveals why it is typically assumed that myth is
based upon erroneous assumptions. I have learned
over decades that scholars from the Western philo-
sophical tradition have difficulty accepting that
nonhumans could be crucial in shaping the cultural
traditions of humans. This is especially true if humans
did not initiate and control the dynamics of the
interaction. Anderson (1996) discusses such depar-
tures from apparent rational thought in terms of
apparent “errors.” As Anderson phrases it, “Granted
that error is ever with us, why pick one error over
another” (1996:9). His answer is that humans in
nonwestern traditions do not settle on useless
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approximations of facts. Instead, they choose what he
refers to as “useful errors,” which provide emotionally
satisfying insights.

To conclude, both the ideas of a Balance of
Nature and of Wolves as Creator Figures contain
“useful errors.”” Each provides emotionally and
aesthetically satisfying explanations of complex
phenomena. The difference lies not in the myths
themselves, but in the systems from which they derive
their metaphors. Capitalism, which underpins the idea
of Balance of Nature, has proven to be inaccurate and
inadequate in providing explanatory metaphors for
evolutionary biology in the twenty-first century. In
contrast, the idea of different species shaping one
another’s behavior and ecological niches, from which
culture can arise, has proven to be much more likely
within the framework of contemporary thinking on
evolution and ecology. What this suggests is that the
ideas of relatedness and connectedness that are
characteristic of Indigenous thought (Pierotti 2011a,
b) can be more accurate treflections of how nature
functions than are industrial age economic models and
concepts.
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