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ABSTRACT
This article reconsiders the challenge of environmental communication by
inquiring into the fundamental rhetorical difficulty of thinking in terms of
ecology. We discuss two essential yet bewildering aspects of ecology: its
focus on interconnection and its use of multiple scales. On this basis, we
distil six rhetorical recommendations: a shift from appealing to pre-
existing values to avenues for transforming values; a shift from
arguments from authority to addressing legitimate resistances; a shift
from a focus on mutual agreement to a mutual bewilderment; a shift
from intellectual comprehension to personal experience; a shift from
negative effects to positive connections; and, finally, a shift from a focus
on political results to local transformations. We experiment with this
rhetorical approach through two applications: for critical reassessments
of past articulations we consider the Gaia Hypothesis and Deep Ecology,
and for current refinements to environmental problems we consider
controversies around Marcellus Shale gas development
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In a recent article, Druschke and McGreavy (2016) argue that ecology needs rhetoric, suggesting in
their conclusion that “rhetoric clearly offers a diverse set of ideas and practices to improve science
communication and sustainability-focused collaborations” (p. 51). As an introduction, Druschke
and McGreavy’s article covers the basic elements of a rhetorical perspective and describes their
approach to a number of workshops and seminars they participated in to help ecologists become
better communicators. Their article leaves off with the provocative call for greater collaboration
between the two fields. Yet, when two of the present authors encountered this article within our ecol-
ogy courses and scientific communities, the response we heard and felt was: how? How will rhetoric
change the way we communicate ecology?

The present collaboration was born from these two scientists approaching a rhetorician with this
question. This reaction points to the need to clarify why ecology needs rhetoric in the sense of how a
rhetorical approach might alter or refine our way of communicating within and as a result of training
and collaboration. While the many workshops, programmes, and initiatives being implemented to
help with science communication are essential, Druschke and McGreavy’s article by itself risks situ-
ating this collaboration primarily within institutional practices, as if rhetoric’s contribution to ecol-
ogy is in creating spaces to work on communication. Here, however, we will show that there are
theoretical refinements made possible by this collaboration, which rework the way we think about
and approach rhetoric based in ecological concerns.

This article will examine what new approaches to environmental communication arise from the
combined perspectives of rhetoric and ecology by considering what persuasive power, challenges,
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and opportunities are offered by ecology as a science. Why might ecologists need to improve their
rhetorical capacities? What is difficult about ecology that would make it particularly challenging to
communicate and necessitate alterations in a rhetorical approach? In short, rhetoric can ask for ecol-
ogy: why might ecology be transformative? But also, why might this transformative potential make
communicating ecology particularly challenging and require different rhetorical approaches?

This rhetorical approach permits us to rethink the theoretical grounding of environmental com-
munication by considering the conditions required for communication to actually induce transform-
ation. The need for rhetorical work arises when an audience is not able to understand, relate to, or
resonate with a form of discourse, which would prevent a change from occurring. Thus, we begin by
looking at the conditions of possibility for thinking in the terms and perspective of ecological science.
These conditions coincide with the conditions for being persuaded by ecological discoveries. This
approach will tell us a great deal about what both ecologists and others involved in environmental
communications need to examine in order to adequately adjust their communications to these
diverse resistances, resonances, and needs.

We argue that undergirding the attempt to communicate ecology are particularly difficult ways of
thinking about the world, focusing on ecology’s difficult work with scale and interrelationships. Ecol-
ogists struggle with thinking in this manner even as they mobilize it within their scientific practice.
Outside of scientific practice, however, these modes of thinking become rhetorical challenges. While
these same difficulties may apply to many sciences, environmental crises and the resulting politiciza-
tion of science highlights the need to recognize these rhetorical demands within the framework of
ecology. Ecological science’s way of experiencing the world must be conveyed for it to become mean-
ingful, powerful, and relevant. This recognition leads to six rhetorical refinements that we hope ecol-
ogists and environmental communicators will experiment with, which we demonstrate through two
brief applications.

In so doing, we provide a theory to account for the rhetorical challenge of ecology that builds
on and synthesizes the extensive conversation about environmental communication and adap-
tation to ecological knowledge (e.g. Moser & Boykoff, 2013; Moser & Dilling, 2007). While a
review of communications literature yields many substantial recommendations (Moser, 2016;
Schweizer, Davis, & Thompson, 2013), our approach here provides recommendations based on
this collaboration between rhetoric and ecology. Indeed, the same problems with scale discussed
below are acknowledged as barriers to communication by Moser (2010) and become an essential
part of a proposed framework for addressing barriers to climate change adaptation (Moser &
Ekstrom, 2010). Our approach presents a new way of explaining those barriers from a rhetorical
perspective and provides refinements to approaching environmental communication that take
these barriers into account. The resulting rhetorical viewpoint is primarily theoretical in that it
is about a way of “seeing” the difficulties with ecological communication, but it is practical in
the sense that these shifts amount to meta-communicative refinements in our way of approaching,
speaking about, and practicing environmental communication. We thus provide not just a model
for communicating, but a theoretical framework for considering how ecologists and environmental
communicators alike react to and work with what people do and say in response to the rhetorical
productions of ecology.

The unusual demands of ecology: scales and interconnections

Ecology as a scientific discipline has been built on a shift of focus from division to interconnection.
Indeed, Keller and Golley (2000) note that “the word ecology connotes ‘ecological worldview,’ which
“emphasizes interaction and connectedness.” Likewise, Worster (1994) notes in his early study of the
origins of ecology that fundamental to ecology is the “unique ability to see nature as a whole rather
than a series of discrete pieces” (p. 318). The “whole” here is not necessarily a metaphysical statement
but rather a change of perspective: ecology becomes possible when the emphasis is shifted from sep-
arated, individual entities to connections.
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Undoubtedly, the term “interconnection” has a different rhetorical vibe than “interrelation” and
“pattern,” but they entail the same conceptual emphasis, which can be found in scientific definitions
of ecology. In a survey of exemplary definitions by Reiners and Lockwood (2009, pp. 13–14), every
definition includes interrelation and interaction as essential. Allee, Park, Emerson, Park, and
Schmidt (1949) define ecology as “the science of the interrelations between organisms and their
environment.” Krebs’s (2000) definition adds: “ecology is the scientific study of the interactions
that determine the distribution and abundance of organisms.” The focus on interaction remains cen-
tral even with added elements: ecology does not study any organism in isolation, but studies how
these organisms interact within larger contexts, environments, or systems. From these definitions,
Reiners and Lockwood argue that “ecology is a science premised on the conceptual primacy of
relationships” (p. 63). Despite their different rhetorical character, “interrelation” and “interactions”
share this essential element with “interconnection”: the granting primacy to how things relate rather
than entities as separate and clearly distinct bodies. Thus, the difference between “interconnection”
and “interrelationship” is more rhetorical than conceptual. From a rhetorical perspective, the term
“interconnection” highlights the inseparability of organisms in the ecological perspective.

Ecologists are so used to thinking in terms of relationships that they can easily overlook the stran-
geness of this way of thinking and speaking. But outside of science, from a practical and personal
perspective, we are all habituated to thinking of the world as made up of discrete objects. These
objects might be said to interact, but we do not give this interaction conceptual primacy over the
apparent separation between things. The problem is personal: to truly grant primacy to relationships
rather than objects would require that we give up the idea of ourselves as separate and distinct objects
from the world around us. Granting primacy to relationships forces us to face this decidedly more
personal and bizarre element. How does all of this here, including this apparently separate body I
call “mine,” connect up to this entire planet?

This last question implies the second difficult aspect of ecology: ecology forces us to pay attention
to multiples scales. Indeed, Levin (1992) brought these two aspects together, arguing that the diffi-
culty with scale and pattern is the fundamental conceptual problem in ecology. Levin’s argument was
reaffirmed and updated by Chave (2013), and the role of scale in ecology has increasingly taken a
central place in ecological thinking, concepts, and methods (O’Neill, Johnson, and King 1989; Peter-
son & Parker, 1998; Wiens, 1989). In ecological studies, we open ourselves to studying the interwo-
ven scales at which any object of study interacts. To study bats ecologically is to study the larger scale
relations in which bats become parts of ecosystems, large and small.

However, as the many debates about scale within ecology demonstrate,1 trying to comprehend
and sort out scalar perspectives is difficult even within carefully defined studies. From a personal,
non-scientific frame of reference, this difficulty is even more marked: when I try to comprehend
the relationship my body has to the planet, to larger patterns of human environmental effects, to
distributions of resources, to global climate change, or to the larger genetic diversity of the planet’s
ecosystems, I must comprehend scales outside my normal experience. Not only are the relationships
between scales difficult to grasp, but my relationship to these scales can be even more obscure, over-
whelming, confusing, or surprising, as I try to comprehend what it means for me to act in relation to
them. It may be that much of the frustration and confusion around environmental degradation arises
from the fact that environmental effects are most easily discerned on a larger scale and yet each of us
individually do not and cannot act on that scale.

Even if we set aside all the specialized methods, terminologies, and technical apparati used in the
practice of ecology, the elements of scale and interconnection still remain a bewildering aspect of
ecological science. The challenges they present unites and at least partially explains the challenges
to ecological communication noted by others (Gifford 2011; Moser, 2010). As Maggie Kainulainen
(2013) states concerning climate change as a rhetorical object, “in order for climate change to be an
agent of radical change, to motivate an active rejection of ‘the malady of the quotidian,’ we have to
think big, bigger than we know how, and bear witness to the deep interconnection and undecidability
that climate change reveals” (p. 111). Indeed, responding to these two challenges leads to rhetorical
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refinements that take these challenges as central and focuses on the problem of assisting people in
thinking big and thinking in terms of interconnection. In the remainder of this article we consider
what refinements are needed if we are to adjust our communication, public outreach, and disciplin-
ary self-conceptions in a manner that will be more effective at instantiating the deep-seated and last-
ing change demanded by ecological research.

Rhetorical refinement #1: from value-appeals to shifts in values

Many recommendations about communicating science place an emphasis on appealing to existing
values of laypersons. Thus, Druschke and McGreavy suggest that better communication “starts with
recognizing and valuing where audiences are coming from, and then working to incorporate those
perspectives” (p. 47). While incorporating perspectives and values from audiences is necessary, our
discussion of scale and interconnection suggests that the primary obstacle lies in the fact that many
ways of valuing reality are fundamentally incongruent with ecological ways of looking at the world.
Insofar as one is still thinking only in terms of one’s own scale and in terms of separation rather than
interrelationships, ecological data and descriptions will be impossible to translate to one’s personal
way of living. In short, ecology is more than a shift in beliefs and opinion (“I don’t believe in climate
change”); it is a shift in worldview that results in a change of values (“I see that there is a relationship
between what I do and larger ecological patterns”).

While it is necessary to work with people’s perspectives, many of these values and perspectives
must be changed insofar as they are based on a fragmented and non-scalar way of viewing reality.
A shift of values is required. Indeed, this would be true rhetorical efficacy; the most successful per-
suasion is that which instantiates fundamental change in the audience rather than a surface level
alteration in professed beliefs, knowledge, or opinion. The rhetorical term for this deep-rooted
shift is “metanoia”meaning “a change in mind.” The shift to thinking ecologically—in terms of inter-
connections across multiple scales—requires a metanoia in order for an individual to appropriately
translate the scientific data of ecology to personal relevance. If I retain my non-ecological ideas,
values, and perspectives in the face of ecological data, I might very well profess to accept this data
while still not adjusting my ways of thinking and acting in relation to it (see O’Brien, 2013).

If we only think of appealing to preexisting values, we risk developing communication strategies
that are built on modes of thinking and speaking that are fundamentally incongruent with the eco-
logical science being communicated. The most widely accepted example is ecosystem services (e.g.
Gerber, Bakker, Bonini, & McCormick, 2016), which rewrites data in a manner that is divisive,
human-centered, and counter to ecological-thinking. Economic terminologies place environmental
actors in terms of human-based values, based on clearly distinct objects to be valued, and in clear
relationships to each other. This kind of economic thinking also gives the illusion of fully accounting
for these environmental factors as well as placing them within human-centered systems of measure
and value. Thus, while it may seem pragmatic to use a discourse like ecosystem services to make
arguments for ecologically sound purposes, such an approach does not provide rhetorical avenues
for communicating the essential foundation of ecology and therefore is unlikely to yield truly eco-
logically sound change.

Rhetorical refinement #2: from arguments from authority to addressing resistances

Aiming for a deep-rooted persuasion does not mean that we push aside the experiences and values of
those we communicate with, but it requires a different approach to meeting others where they are.
The kind of transformation needed for ecological thinking is built on working with and listening to
the complex struggles individuals have with these conceptual demands. If we take seriously the per-
sonal nature of these demands, then the rhetorical task becomes articulating how and why a shift in
perspective might or might not occur and addressing those resistances accordingly. In the rhetorical
tradition, this form of argument is known as “prolepsis,” which is defined as “foreseeing and
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forestalling objections” (Lanham, 2012, p. 120). In the context of the metanoia demanded by ecology,
prolepsis takes a larger role as we find ways of dismantling our fragmented, non-scalar ways of inter-
acting with our planet. This kind of prolepsis is not simply directed at countering existing arguments
against ecology, but in paying attention to the extensive and subtle resistances we have to thinking
ecologically. Rather than dismissing out of hand your neighbours for not understanding the facts or
for lifestyles that are detrimental to the planet, prolepsis aims to work through these difficulties and
find more mutually potent ways of coming to be moved by ecological relations. Such prolepsis is
uncomfortable but not because you are right and they are wrong: it is uncomfortable because it
requires you to take seriously the difficulty we all feel in adjusting ourselves to the vast interconnec-
tions pointed to by ecology.

Indeed, such resistances apply to ecologists and environmentalists themselves, as we consider how
the ecological view translates into our personal lives, addressing our own resistances to these inescap-
ably difficult changes. Thus, rhetorical analysis requires that we attend to the difficult and unusual
elements in our own articulations, elements that often affect scientific practice as well. For instance,
the concept of equilibrium contains a scalar shift that can often lead to the erroneous application of
equilibrium averages into conservation efforts, as in the attempt to regain or maintain particular
environmental states (see Hiers, Jackson, Hobbs, Bernhardt, & Valentine, 2016; Reiners & Lockwood,
2009, p. 134). In reality, this concept arises from ecology’s demand that we rethink the relationship
between our everyday interactions in the context of geological timescales and global interactions, a
task that is understandably difficult. Indeed, these difficulties within science meld with difficulties
within popular discourse that leads to public action, as is felt when enormous resources are spent to
save one species of a beloved tree from an invasive insect or when hunting communities lobby to con-
serve overpopulated deer despite their threat to forest understory plant diversity. Rather than simply
dismissing these attempts as unscientific or erroneous, we need sincere prolepsis to help us merge the
resonances we do have (with the threatened tree or the deer) with larger ecological realities.

Rhetorical refinement #3: from mutual agreement to mutual bewilderment

Outside of the limited demands of scientific practice, bewilderment is often a more legitimate and
productive response than the attempt to produce agreement. Nonetheless, much of the conversation
around climate change has focused on agreement or consensus, leading to extensive professional
responses on these terms (e.g. Cook et al., 2016) and providing a guiding frame for presenting cli-
mate change evidence (e.g. NASA, 2016). However, the focus on consensus implies that what is
needed to change behaviour is overwhelming evidence. But even if there is consensus and I know
the facts, the underlying bewildering nature of ecological interrelationships and scales remains.
Acknowledging this bewilderment is to take seriously the difficulty of comprehending ecological
relations, rather than dismissing this difficulty as symptomatic of a “post-fact” world. This bewilder-
ment is not a problem but is the feeling we get when we realize that we ourselves are exceeded by the
things we are trying to describe, when the immensity of ecology is truly starting to sink in.

Such bewilderment provides the basis for the kind of mutual identification that Druschke and
McGreavy note is fundamental for persuasion to occur (2016, p. 49). It moves the conversation
from questions of what we know, to a more humbling and inherently collaborative discussion about
how to adjust ourselves to the strangeness of these interconnections and accumulations. Because bewil-
derment is personal and points to uncertainty, we retreat to the communal nature of facts. But the sca-
lar relationships of ecology already imply that ecological change arises when each of us works through
this bewilderment and permit the extensive and humbling realities of ecology to sink in.

Rhetorical refinement #4: from intellectual comprehension to experience

The first three refinements hinge on a shift from merely intellectualizing ecology to developing a
sustained experience of it. It is when we experience ecology that we are changed by it (Akerlof,
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Maibach, Fitzgerald, Cedeno, & Neuman, 2013). This transformation can also be understood in
terms of scale: an intellectual understanding of ecology gives us an abstract understanding of
other scales, as a set of concepts that do not have immediate and significant relevance. To experi-
ence ecology is to see interconnection in relation to the scale at which you live, learning to notice
and feel the relationship between what is around you and the rest of the planet. Christopher Uhl
noticed this difference after years of teaching environmental science courses: “I was asking my
students to care about something—Earth—with which most of them had little contact—little
connection—almost no relationship” (Uhl, 2013, pp. xiii). In response, Uhl developed a course
and a textbook focused on developing ecological awareness, which aimed, ultimately, to cultivate
this personal experience.

Of course, ecologists experience a variety of interrelationships and scales when they are out in
the field or examining the data (see Sterman, 2011, p. 823). However, this experience is not
necessarily the full depth of the experience needed to move from intellectual comprehension,
unless it connects back to the personal scale, permitting the scientist to experience the connec-
tion between the things being studied and the person studying. This point is essential when
thinking about rhetorical strategies for assisting non-scientists in experiencing ecology. Getting
laypeople involved in citizen science, outdoor or nature-based educational activities, or showcas-
ing the local environments are excellent starting points for helping people experience ecology. At
the same time, we need to experiment with strategies for ensuring that we move beyond the
mere intellectual comprehension of these elements to a more sustained contact with these scales
and interconnections.

Rhetorical refinement #5: from negative effects to positive connections

We need to experiment with rhetorical strategies that move us from negative effects to positive
connections. As ecological science shows us more and more connections on a variety of scales,
we have become aware of our own connection to this planet through a variety of negative effects.
However, it is because connections exist that negative effects might be discerned. Connections and
interrelationships are the prior and positive counterpart to our negative effects. Focusing primarily
on negative effects alone is to point to the connection with horror (e.g. Lilley, 2013), leading to the
popular sense that what we need to do is to rid ourselves of these connections so that we can no
longer hurt the planet (e.g. Beavan, 2010). Indeed, Christopher Uhl’s move to cultivating ecological
consciousness came out of a realization that the negative approach is a less productive and less
persuasive approach: “I realized, to my horror, that rather than engendering an ethic of steward-
ship and caring for Earth, my negativity was, more likely, doing just the opposite” (p. xii). In
facing negative effects, we are unlikely to experience the world ecologically but rather find ourselves
either confused about how to ameliorate these effects, bitter about our incapacity to personally do
so, or relatively unmoved due to an inability to fully internalize the connections underlying the
negative environmental effects.

Scalar relationships, in particular, can inspire fear and negative reactions because they reveal con-
nections that were not seen before, and they point to how these connections exceed our ability to
fully map and control the world around us. This element of scalar fear is one of the indirect legacies
of Rachel Carson (1962): her use of scalar descriptions to encourage us to reconsider our use of
chemicals has evolved into a more widespread sense of distrust or helplessness in relation to large
scale effects or small-scale toxins (see chapter 3). Carson’s rhetorical strategy, however important
historically, must be adjusted by a cultivation of appreciation for these scalar connections. If we
help each other experience the productive, life-giving nature of connections first, we may see that
many negative effects arise from neglect of these connections. The repulsion and despair we feel
may then give way to a renewed attempt to notice and adjust ourselves to the connections in a posi-
tive and mutually beneficial manner as we begin to work with the rich symbiotic relationships that
sustain us.
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Rhetorical refinement #6: from political results to local transformations

What does successful communication about ecology look like if we use these attributes of scale
and interconnection as a standard? In his foundational article, Cox (2007) describes the first attri-
bute of environmental communication as assisting the “ability of society to respond appropriately
to environmental signals” (p. 15). While this ability to respond implies a privileging of intercon-
nection, it does not necessarily account for the scalar nature of communication itself. “Society” is
not where metanoia, prolepsis, bewilderment, or experience occurs. As itself an ecological
phenomenon, human society emerges from complex interactions, but not in a manner discon-
nected from individual organisms embedded in everyday contexts. How can we help each
other see interconnection and grapple with scale if our view of success focuses on that which
exceeds the context of our own lives? Prioritizing discernible mass outcomes—political, economic,
or social—already risks precluding this more mutually-oriented approach we seek to point to here
by failing to recognize the many potent ways people are learning to react to their dynamic eco-
logical connections. Likewise, generic communications geared for many people may not help an
individual see interconnection because this connection is not itself privileged; generic strategies
that treat you en masse are unlikely to help you grapple with different scales of existence.
Such communication may force the richness of your context into the homogeneity of larger pat-
terns (i.e. pre-given agendas and interests) and your own ways of feeling connected into the realm
of the impotent (“how does my feeling connected with the woods in my backyard help alleviate
climate change?”).

In short, communication born from ecology must also be ecological, and therefore must also
grapple with the scales at which transformations occur and must approach the work of communi-
cation as not only building connection but seeing connection where it already exists. In fact, in a
later article Cox (2015) notes that communication studies itself struggles with these same scalar
difficulties, but this article does not note how environmental communication shares this challenge
with ecology. Druschke and McGreavy, on the other hand, do point to this resonance when they
note that “[l]ike ecology, rhetoric focuses on multiple scales and seeks to understand the quality
and outcomes of many different types of interactions” (p. 51). Here, we want to highlight an
essential point: rhetorical efficacy begins with individuals working towards a new way of under-
standing and relating to their lived contexts. Just as in ecological patterns, such local change
will not always be apparent in the forms easily discerned in the news cycle, quarterly reports, pol-
icy statements, and statistical studies. We thus need to adjust our methods of working with and
assessing our communications accordingly.

Experiments in attending to ecological relationships

There are two ways to apply these refinements: the first reassesses and reanimates controversial
rhetorical approaches that have seen success but become distorted, dismissed, or potentially
detrimental to the purpose of communicating ecological concepts. Because the rhetorical history
of ecology is full of articulations that have found widespread appeal but then have been
adamantly dismissed by interested parties, it will be useful to examine a few controversial dis-
cursive strategies not necessarily to defend them, but to acknowledge their relationship to the
more difficult elements of ecological rhetoric and to clarify what it means to approach them
rhetorically.

The second application considers specific practical situations in which refinement is needed in
order to help adjust ourselves to particular ecological relationships. In following rhetorical refine-
ment number six, rather than look at any clear environmental victory, we want to consider the
example of land managers attempting to recover landscapes after Marcellus Shale gas development.
This example will show where points of intervention and innovation might intercede and point to
some approaches that might be implemented in future interactions.
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Gaia hypothesis, Deep Ecology, and the whole earth

The controversial status of the Gaia hypothesis makes it an excellent example of how ecologists
themselves might struggle with finding a rhetorical approach. James Lovelock has long noted that
the Gaia hypothesis has two different interests: Gaia as a scientific hypothesis and Gaia as an idea
to assist us in understanding our relationship to the Earth (see Lovelock 2000, p. xi). As a scientific
hypothesis, the Gaia hypothesis is valuable for outlining a systems-level function that can be tested,
modified, clarified, or discredited. The rhetorical value of the Gaia Hypothesis, however, arises from
its ability to assist people in thinking on the scale of the planet. In defence of the value of Gaia, Love-
lock (2000) points to a speech given by the Czech president Vaclav Havel: “According to the Gaia
hypothesis, we are parts of a greater whole. Our destiny is not dependent merely on what we do
for ourselves but also on what we do for Gaia as a whole. If we endanger her, she will dispense
with us in the interests of a higher value—life itself” (p. x). Here we have the two primary elements
of ecology: the discernment of a system that exists on the scale of the planet paired with an assertion
of interrelationships between our actions and that larger system. Science might provide the details of
how these interrelationships function, but the core existence of interrelationships across scales per-
sists as the fundamental element of Gaia. As Timothy Lenton justified it: “Gaian models suggest that
we must consider the totality of organisms and their material environment to fully understand which
traits come to persist and dominate” (1998, p. 440). To dismiss Gaia as an illegitimate rhetorical tool
would require that we disavow this scalar view and planet-level relationships that would warrant des-
ignating the whole Earth as a point of reference. Unfortunately, attempts to dismiss Gaia are almost
always rejections of its rhetorical valence, not its scientific basis, even when they appear to be based on
science.

A recent example can be found in Tyrrell’s (2013) book-length examination of the hypothesis.
Tyrell’s examination relies on a selective framing of the hypothesis: he explains that current science
does not support the claim that “the environment is well-suited for life” and that “the global environ-
ment has been stable” (p. 203). However, he notes that the science does support a third element: that
“biota has shaped the environment.” Noticeably, this third element is the aspect that points to the
scalar shift and focus on interrelationships essential for Gaia’s rhetorical power. Nonetheless, Tyr-
rell’s selective framing permits him to appear to dismiss Gaia on scientific grounds, when, in the
final chapter, he actually dismisses it on rhetorical grounds. First, he critiques the “tendency, exacer-
bated by Gaian thinking, to conceive of ‘Mother Earth’ as always behaving helpfully.” Similarly, he
critiques the “predisposition to suspect natural feedbacks to be stabilizing.” Third, he notes a “need
for an unbiased worldview” in impending environmental crises (p. 212–213). These elements are
clearly issues with the rhetorical valence of Gaia, not its scientific value. In the case of the first
and second, both problematic tendencies arise from pre-existing difficulties in understanding
scale: how do Earth-level system feedbacks relate to personal effects? In the case of the third objec-
tion, the turn to the “unbiased worldview” forecloses a generous consideration of the significant per-
sonal demands of ecological science. While it may be useful to speak of being unbiased within
science, “bias” is not an appropriate or useful way to speak of people’s personal attempts to compre-
hend their world. Instead, once we acknowledge that Tyrrell’s arguments are essentially about rheto-
ric and not about ecological science, we can begin to have a more coherent conversation about the
uses and misuses of such a strategy as well as its relationship to science.

However, scientists are not alone in struggling with less digestible forms of rhetoric around ecol-
ogy, as we can see in responses to Deep Ecology. Deep Ecology noted a kind of environmentalism
arising from the experience of interconnection. As Devall and Sessions (1985) articulate it, “we
need to accept the invitation to the dance—the dance of unity of humans, plants, animals, the
Earth. We need to cultivate ecological consciousness” (ix). Far more explicitly than Gaia, Deep Ecol-
ogists worked intimately with the world’s wisdom traditions, examining the resonance between the
practices and philosophies that come out of these traditions and the interrelationships and scales
described by ecology. Deep Ecology faced a rejection comparable to Gaia, but most adamantly by
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ethicists and environmental philosophers who tried to fit Deep Ecology into more clearly political
and systematic forms of ethics (see Keller, 2008, pp. 208–209). But if we likewise view Deep Ecology’s
purpose as fundamentally rhetorical then the logical consistency and political applicability is less
important than the potential for personal transformation. Thus, Devall and Sessions note that “the
deep ecology movement involves working on ourselves” as the truly difficult and essential task (p.
7). Nonetheless, the critics of Deep Ecology were vocal enough that it has largely died off as an expli-
cit movement or tenable philosophy in academic circles (Keller, 2008, p. 210). The notable exception
can be found in Karen O’Brien (2013), who notes that, when we think of climate adaptation “inside-
out”—meaning in terms of changing personal narratives and worldviews—a “deep ecology perspec-
tive may be more useful than a cost–benefit approach” (p. 310). However, the critiques of Deep Ecol-
ogy and Gaia seem to have rendered this inside-out approach ineffective, but only if we presume its
irrelevance from the beginning. Yet, a truly rhetorical approach focusing on the difficulties of ecology
will be more open to such alternative articulations still in place, which make use of rhetoric that
either directly flows from or uses similar arguments to these supposedly outdated ones. For example,
Joanna Macy and Molly Brown’s (2014) manual of experiments and practices for cultivating ecologi-
cal consciousness is likely to be dismissed on the same grounds as Gaia and Deep Ecology. None-
theless, the fact that this book garnered endorsements from prominent spiritual leaders, including
the Dalai Lama, demonstrates that such approaches are still publically relevant means of grappling
with ecology.

At the same time, we want to call attention to how these rhetorical approaches attempt to exclude
each other, and thereby limit our ability to assess their rhetorical efficacy for different individuals, in
different contexts. Indeed, some Deep Ecologists were themselves critical of other attempts to con-
ceptualize the planet. For example, Bill Devall (2001), following Wolfgang Sachs (1994), argues that
the use of the Whole Earth image is “perhaps the most radical way of establishing distance from our
world necessary for fantasies of largescale planning.” This critique follows the same structure as Tyr-
rell: it notes the negative use of a rhetorical artefact in order to dismiss its value and legitimacy.
Nonetheless, the use of a rhetorical artefact does not necessarily explain its rhetorical efficacy nor
does it exhaust its rhetorical possibilities. If we look at why the artefact became meaningful (and
therefore popular enough to find alternative interpretations and uses), we can see its enduring
value as an experiment in attending to ecological relationships. It is easy to critique others’ articula-
tions; it is difficult to attend to them as rhetorical experiments in our possible ecological experience.
We need to shift our own frame for thinking about these articulations: moving from emotionally
charged assessments of their potentially problematic nature to an assessment of how they might
help people relate the fundamental principles of ecology to their everyday lives so that they might
experience the findings of ecology within their lived context.

Navigating towards multi-scalar land stewardship decision-making

We hope that the refinements above will also help refine on-going and localized cases in which rhe-
torical intervention is needed in addition to broader rhetorical strategies for large-scale concerns like
global climate change. Indeed, we find that returning to scale and interconnection can help us dia-
gram rhetorical tasks in ecological communication by identifying the primary difficulties at hand.
The refinements then help us see possible adjustments, new approaches, and elements that we
may be missing in our communications.

One of the present authors (Barlow) studies the plant community assembly patterns (i.e. recla-
mation) resulting from the unconventional gas development of Marcellus Shale in Pennsylvania.
Expanding road and pipeline networks and other hydraulic fracturing infrastructure results in habi-
tat fragmentation, introduces novel species with human activity and equipment, and disturbs soil
structure and hydrology (Barlow, Mortensen, Drohan, & Averill, 2017; Drohan & Brittingham,
2012; Langlois, Drohan, & Brittingham, 2017). Restoration around this infrastructure requires
land managers to make decisions about how to reclaim soils and vegetation. Across the northeast
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United States, state law considers “reclamation” a matter of achieving sufficient vegetative ground
cover to prevent soil erosion and sedimentation. To comply with regulation most land managers
plant the same species-poor seed mixes mismatched for the ecology of the site, yet reliable for erosion
and sedimentation (Holl, 2002). This approach remains on the scale of human perception where
ground cover appears adequate simply because the site now looks reclaimed with green vegetation.
But hydraulic fracturing also creates disturbance at the scales of soil microorganisms, watersheds,
and migrating birds. From this perspective, reclamation practices might consider plant species com-
position, the trajectory of succession and long-term community assembly, and the role such plant
communities play in shaping habitat for diverse communities at micro- (e.g. fungal associations)
and macro- (e.g. black bear) scales. And yet, convincing landowners and other stakeholders to
reclaim in this manner—or to avoid this disturbance in the first place—would require that we
move from this limited way of seeing and valuing to account for these larger connections. Why is
it that management practices, legal regulations, economic interests, and industry priorities rarely
change despite a growing body of evidence, scientific and anecdotal, pointing to the importance
of ecological restoration? While evidence of webs across scale that connect soil mircoorganisms to
arthropods to migrating birds and to humans is compelling, these webs remain difficult for humans
to perceive on a practical level. The practice of scientifically discerning and charting these scalar
relations becomes only one part in helping move to sustainable reclamation practices. Concerned
scientists and non-scientists alike struggle to dwell within the bewilderment and discomfort of
this murky realm between science and practice, but it is this experience of discomfort that opens
up a space for experimentation that will be crucial for discovering new ways of translating ecological
evidence into ecological actions.

Ecologically-based decisions are unlikely to be implemented if pre-existing stakeholder values are
highly contrary to the site ecology. For example, an appeal to landowner values such as deer hunting
has resulted in gas pipeline corridors seeded solely for deer browse with little restoration of other
aspects of ecosystem functions that serve other biotic communities. Although this “green cover” pro-
vides food for overpopulated deer (Côté, Rooney, Tremblay, Dussault, & Waller, 2004), these plant-
ings lead to changes in soil nutrients and pH that have lasting consequences on plant communities
and therefore microbiota and megafauna communities (Homan, Beier, McCay, & Lawrence, 2016;
Rowe et al., 2006).

Similarly, resistances at the individual and organizational levels can be seen at conferences, work-
shops, and on-site restoration projects. At a recent reclamation conference, Barlow asked several
vendors about their approach and constraints to reclamation. Their answers indicated resistances
born from familiar fragmented local concerns that override concern for ecological integrity: econ-
omics, equipment needs, time constraints, limitations in management knowledge, inertia from his-
torical practices, and seed availability. Beneath all of these expressed resistances is an inability to
perceive across scales or an unwillingness to prioritize interconnection. Focusing only on these sur-
face-level resistances thus misses the basis for these resistances and the site transformation. However,
focusing on more fundamental resistances arising from our struggle with interconnection and
scale gives us new avenues for discussion and a new place to begin refining our rhetorical toolkit.
Experimenting with these forms of persuasion will be as essential as experimenting with plant com-
binations to support local food webs. Thus, when state agencies, university extension, and non-profit
groups hold workshops highlighting ecologically-based methods, the approach should start by iden-
tifying resistances and opening dialogue at the individual and organizational level. Indeed, such
workshops cannot, as they so often do, leave with “here is what can be done, we encourage you
to try it.” This approach relies on scientific authority and does little to overcome stakeholder resist-
ances (see refinement #2) and values that prioritize ecology. Barlow has experienced this repeatedly
at restoration workshops: without opportunities for metanoia (value-shifts) at the scale of the indi-
vidual landowner and the collective stakeholders, inspiration fades shortly after the workshop ends.
However, if we bring the difficult elements of ecology into focus for stakeholders, we will begin to
reorient and rework the terms of the conversation on these more fundamental grounds.
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In fact, our examination above can provide a series of questions that function as a protocol for
helping stakeholders to pay attention to what they do not already see and value and to work through
these concerns. We propose, by way of example, six questions that one might use in such workshops
or interactions. We have arranged these questions in Figure 1 to demonstrate their relationship to the
rhetorical refinements. The necessary turn in the conversation, as we have experienced it in our own
practice, occurs when we acknowledge discomfort and bewilderment. If we, following refinement #3,
prompt participants to acknowledge and work with the bewildering and uncomfortable nature of
scales and interconnections, there is more opportunity for us to productively work out the discor-
dance between our values and finds points of change.

Conclusion

We hope that the recommendations provided here can be experimented with in relation to the rhe-
torical view we have tried to demonstrate in these applications. Without this viewpoint in place, we
will continue to cycle through rhetorical strategies, dismissing each attempt as resistances arise or
political results fail to materialize. On the other hand, if we take this rhetorical perspective and
keep the two difficult elements of ecology in mind, then we have a reference point for the refinement
of ecological communications while remaining open to the diversity of possible avenues for engaging
with interconnections on multiple scales. From this rhetorical point of view, we can assess and
develop our interactions, workshops, public outreach, and personal engagements according to the
possibilities of being persuaded rather than risking externalizing and generalizing our own

Figure 1. Proposed protocol to experiment within workshops and similar stakeholder groups for environmental decision-making.
The six questions are meant to be sequential, but they are mapped here according to how they assist individuals in experiencing
scale and interconnection, create difficulties and resistances, and then work through the tension arising from this encounter.
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sentiments, resistances, confusions and experiences. Indeed, in this approach, our own confusions
and experiences become the starting point for a discussion about rhetorical efficacy and how to
find a diversity of rhetorical avenues fit for ecological experience.

Note

1. There are a number of scientific debates about scale: varying theories of hierarchy (Rowe, 1961; King, 1997),
theories of individuality versus community (Worster, 1994, p. 238), theories of the larger scales of ecosystems
and global change (e.g. Turner, Gardner, & O’Neill, 1995), and differences in how to integrate diverse scalar
perspectives (Pickett, Kolasa, & Jones, 2007, chapter 6). Regardless of one’s position on these debates, scale
is acknowledged as a central element of ecology.
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