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Resilience Theory and Thomas Vale's Plants and People: A Partial
Consilience of Ecological and Geographic Concepts of Succession*

J. Anthony Stallins
University of Kentucky

Joy Nystrom Mast
Carthage College

Albert J. Parker
University of Georgia

Geography has discovered resilience theory, a body of thought about ecological change that initiated with C.S. Holling in
the 1970s. We describe the similarities and differences between resilience theory and a geographical treatise, Thomas Vale’s
(1982) book Plants and People. Vale’s work draws more from the tradition of field botany and plant succession than from the
theoretical and mathematical ecology that prompted Holling’s ideas. Yet like resilience theory, Vale’s model of ecological
change emphasized multiple states, the threshold transitions between them, and their irreversibility. Each described how forests
and rangelands can flip between stability domains in response to altered fire regimes, modified grazing pressures, and climate
change. Plants and People also recognized the dual nature of stability encapsulated in Holling’s formalization of engineering and
ecological resilience. Although resilience theory predates Vale’s work and retains primacy through its citation record, we show
how their partial consilience promotes a more critical understanding of resilience theory and the ways in which models, scale,
and human values influence our comprehension of ecological change. Key Words: biogeography, models, resilience, scale,
succession.
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La geografia ha encontrado la teoria de la resiliencia, un cuerpo de pensamiento relacionado con el cambio ecoldgico que se
inici6 con C.S. Holling en los afios 1970. Describimos las similitudes y diferencias entre la teoria de la resiliencia y un tratado
geogrifico, el libro Plantas y gente, de Thomas Vale (1982). El trabajo de Vale se apoya mds en la tradicién de la botdnica de
campo y en la sucesién vegetal que en la ecologia tedrica y matematica, en las que se basan las ideas de Holling. No obstante,
como en la teoria de la resiliencia, el modelo de Vale de cambio ecolégico enfatiza miltiples estados, las transiciones de umbral
situadas entre aquellos y su irreversibilidad. Cada uno de estos autores describe c6mo los bosques y montes pueden voltearse
entre diferentes dominios de estabilidad en respuesta a regimenes de incendios alterados, presiones modificadas de pastoreo y
cambio climético. En Plantas y gente también se reconoci6 la naturaleza dual de la estabilidad, expresa en las ideas de Holling
sobre ingenieria de la formalizacién y resiliencia ecolégica. Aunque la teoria de la resiliencia es anterior al trabajo de Vale
y retiene su primacia a través del registro de citaciones, mostramos cémo su consiliencia parcial promueve una comprensién
mids critica de la teoria de la resiliencia y del modo como los modelos, la escala y los valores humanos influyen nuestro cabal
entendimiento del cambio ecolégico. Palabras clave: biogeografia, modelos, resiliencia, escala, sucesién.

Geography and ecology have a long history of
intellectual exchange. Botanists, including the

ecologists Henry Chandler Cowles and Frederic
Clements, were among founders of the Association of
American Geographers in 1904 (Brigham 1924; Smith
1952; James and Martin 1972). Geographers were also

involved in the establishment of the Ecological So-
ciety of America in 1915 (Cowell and Parker 2004).
For well over a century, both disciplines have main-
tained a shared interest in succession and vegetation
change (Sprugel 1980; Glenn-Lewin, Peet, and Veblen
1992; Barbour et al. 1998). Modern ecological thought
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originated in part with botanists and plant ecologists
whose successional models and publications were inte-
grated into geography (Cowles 1911; Gleason 1922).
Later, concepts relating to scale and spatial techniques
began moving between the two disciplines (Meente-
meyer 1989; Levin 1992; Legendre 1993). Despite this
trade in ideas, few studies have formally detailed the
content and context of any particular intellectual cur-
rent moving between ecology and geography.

In this article, we compare and contrast two mod-
els of ecological change, one from ecology and one
from geography. The first, resilience theory, arose in
large part out of the work of C.S. Holling and his
1973 article “Resilience and Stability of Ecological
Systems.” Although this article formulated its cen-
tral tenets, resilience theory did not ascend in pop-
ularity until the 1990s (see Janssen 2007, Figure 1).
Today, scholars from geography, economics, and po-
litical science among many other fields identify re-
silience theory with how socioecological systems can
flip from one state to another and how they develop
and persist between these transitions (Berkes, Colding,
and Folke 2003). The second is a model of ecological
change articulated by geographer Thomas Vale (1982)
in his book Plants and People: Vegetation Change in North
America. Several subsequent works by Vale offered ad-
ditional insights on the assumptions and foundations
of his model (Vale 1988, 2001, 2002, 2003). Drawing
from geographers (Sauer 1950; Knox 1977; Parsons
1981; Veblen et al. 1981) as well as field-oriented ecol-
ogists, Vale’s model communicates many of the dy-
namical behaviors that define resilience theory. It out-
lined a plurality of successional states that vegetation
could organize around through time. Although de-

Figure 1 Anexample of the ball and cup heuristic used in
resilience theory. The top landscape represents the start
of a system flip from one stability domain to another. En-
gineering resilience is defined by the slope of the sides of
an individual valley. It represents return stability. The loss
of the intervening hill in the middle and lower landscape
represents a loss of ecological resilience. At this point the
system can potentially reorganize around a different stabil-
ity domain. Movement of a ball in the horizontal direction
is a measure of the change in ecological resilience. The
ball in the final state is in a stability domain with low en-
gineering and ecological resilience. Source: Adapted from
Gunderson (2000).
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signed to apply largely to vegetation dynamics, Vale’s
model was prescient of some of the same broad re-
source management implications as resilience theory
(e.g., Holling and Meffe 1996).

Because Holling’s work predates Vale’s by a decade,
we are not attempting to resituate primacy of author-
ship for resilience with Plants and People. However,
we do consider Plants and People a forward-looking ar-
ticulation of how ecological change unfolds. At the
time Plants and People was being written, Holling’s
ideas were just starting to expand beyond their origins
in theoretical ecology. They had not coalesced into
the version of resilience theory that Vale’s work most
resembles. Consequently, Plants and People does not
cite Holling’s (1973) publication, nor does it draw from
the same ecological literature. Given this intellectual
proximity, one of our aims is to convey how the models
of Vale and Holling emerged from the same academic
context. They share a perspective on succession that
was very much a product of its time. Yet even with their
overlap in historical context and content, Vale’s and
Holling’s models diverge in how ecological dynamics
are recognized and assigned meaning. By characteriz-
ing the convergence and divergence of resilience the-
ory with Plants and People, we aim to promote recog-
nition of the advantages of a pluralistic view of ideas
about ecological change (e.g., Downs et al. 2013).

For those geographers invested in resilience theory,
our recognition of Vale’s foresight does not mean that
we are advocating a revisionist flip in how geographers
treat the lineage of resilience ideas. We do intend to
renew attention to Vale’s work, but we do so only in the
service of synthesizing inquiry about succession (Prach
and Walker 2011). Many, including Vale (1988), have
argued that parallel evolution of scientific ideas is not
an uncommon intellectual phenomenon. A range of
terms (alternative stable states, multiple stable states, state
and transition models) have been coined to describe
analogs of resilience dynamics, each with varying levels
of indebtedness to Holling’s ideas (Westoby, Walker,
and Noy-Meir 1989; Laycock 1991; Beisner, Haydon,
and Cuddington 2003; Scheffer and Carpenter 2003;
Scheffer 2010). Following some of the premises of the
philosophy of critical realism, if resilience theory does
indeed capture an objective aspect of the world, one
could readily expect that investigators across multi-
ple disciplines will observe similar phenomena but de-
scribe them in different ways. To illuminate this par-
tial consilience in the sections to follow, we first out-
line how each model recognized analogous cyclical and
threshold-driven ecological dynamics. We then iden-
tify how their resemblance to each other arose from
the historical conjuncture of several long-standing de-
bates in ecology. Finally, we discuss their differences,
most notably those that relate to scale and its role in
making knowledge claims.

C.S. Holling’s Resiliency Theory

Geographers have recognized the utility of resilience
theory, particularly in human—environment geography
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(Zimmerer 1994; Scoones 1999; Adger 2000; Adger
and Brown 2009; Leichenko 2011; Eakin et al. 2012;
Soane et al. 2012). Recent meetings of the Association
of American Geographers have held special sessions
on applied and critical facets of resilience theory. The
origins of resilience, however, began with theoretical
debates on the relationship between diversity and sta-
bility (MacArthur 1955; Lewontin 1969; May 1972),
and Holling’s (1973) article laid the groundwork for
what was to become resilience theory. Holling began
with a mathematical description of a domain of at-
traction, the space that defines a group of organisms
and their reinforcing interactions with each other and
with the environment. Holling quantified how these
interactions fluctuate within the boundaries of stable
limit cycles. Populations oscillate in abundance instead
of conforming to a single stable point equilibrium. It
is through these oscillations that organisms and their
environment derive a degree of persistence. As one of
his best known examples, Holling described the link-
ages among boreal forest tree species in Canada and
outbreaks of spruce budworm, a defoliator of balsam
fir. Invoking predator—prey cycles, Holling described
how the sequence of fir canopy dominance, budworm
outbreak, decline of fir, and collapse of budworm pop-
ulations reinforce one another. After an outbreak, only
less susceptible spruce and healthy birch remain, and
a dense regeneration of spruce and fir initiates. Fir
eventually assumes dominance in the canopy, initiat-
ing another budworm outbreak. This sequence of in-
teractions and their mutual dependence demarcates a
domain of attraction. The variability in species abun-
dance over time promotes the resilience of the system.
The cyclical nature of these dynamics, however, was
also contingent on geographic and historical setting
(Bouchard, Kneeshaw, and Bergeron 2006). Renewal
of a budworm outbreak when fir became dominant
again was more likely when climate was dry and pre-
dation pressure on the budworm was relaxed.

Holling also postulated how a domain of attraction
can flip or switch to a new stability domain through
changes in structuring processes. This shift can be ac-
companied by pronounced changes in species abun-
dances and their interactions with each other and the
environment (Figure 1). Using a history of Great Lakes
fisheries as an example, Holling related how water pol-
lution and overfishing leading up to the 1970s resulted
in a dramatic flip in freshwater fish species composi-
tion. These same system dynamics were also invoked
by Holling for arid rangelands in the Western United
States. Grazing as well as fire suppression can promote
the establishment of shrubs and trees at the expense of
grass. Once shrubs or trees have attained sufficient size
or density, reduction of grazing or introduction of con-
trolled burns will not result in grassland reestablish-
ment. The system has flipped or undergone a regime
change from a grassland domain to a shrub-dominated
domain. Many of the descriptions of stability domains
inresilience theory emphasize human-caused shifts, al-
though these dynamics can also develop in the absence
of human perturbations.

From these examples, Holling derived his concep-
tions of stability and resilience. Stability was defined as
the ability of a system to return to an equilibrium state
after a temporary disturbance. The more rapidly it re-
turns, and with the least fluctuation, the more stability
it retains. By contrast, resilience emphasizes the persis-
tence of relationships within a system. It is a measure
of the magnitude of perturbation required to initiate
a flip to another domain of attraction. These defini-
tions and their applications gained momentum as the
backbone of resilience theory in the 1990s and early
2000s (Holling 1996; Gunderson 2000; Gunderson
and Holling 2001; Gunderson and Pritchard 2002).
The terminology has also evolved. Holling’s original
definition of resilience was renamed ecological resilience,
the magnitude of disturbance that can be absorbed
before the system redefines its structure and organi-
zation. Engineering resilience came to denote Holling’s
original conception of stability as a measure of return
time. Engineering resilience is the propensity to main-
tain a set of reinforcing or cyclical interactions within
the boundaries of single domain of attraction.

Resilience theory also introduced the concept of
adaptive cycles (Gunderson and Holling 2001; Holling
2001). Adaptive cycles comprise the set of ecosys-
tem interactions that confer resiliency through os-
cillatory or cyclical dynamics (Figure 2). Their dy-
namics are analogous to ecosystem succession within
a single stability domain, except that there is a greater

Figure 2 An adaptive cycle in resiliency theory. Arrows
represent speed of cycle. Shorter, closely spaced arrows
indicate slowly changing conditions. Larger, more distant
arrows represent faster conditions. The y-axis represents
the accumulation of biomass. The x-axis represents the
degree of connectedness. Biomass and internal connect-
edness build slowly in the exploitation through conserva-
tion stages. As the system becomes brittle, it might rapidly
collapse, undergo a release, and then reorganize. System
reorganization might repeat these cyclical dynamics. It also
has the propensity to innovate and reorganize into another
adaptive cycle and persist in a new stability domain. The
exit arrow on the left represents the stage where another
state is most likely. The four stages in an adaptive cy-
cle, growth, conservation, release, and reorganization sys-
tems confer resilience as well as the potential for novelty.
Source: Adapted from Holling (2001).
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Figure 3  Settings in which resiliency theory has been applied. Revised from Folke et al. (2004). With perturbations in the
two middle columns, the system can flip from its original state in the first column to the new state in the fourth column.
Vale's Plants and People also recognized multiple states in several of these settings. The examples here are detailed in
Gunderson (2000), Gunderson and Holling (2001), and Scheffer et al. (2001). Stallins (2005) is the source of the barrier
island transition example. Earth critical state transitions are described in Barnosky et al. (2012).

acknowledgment of the capacity of the system to re-
member and respond to inputs in a more adaptive or
evolutionary way. Adaptive cycles have the potential
to reorganize into a new configuration or stability do-
main if their resilience or adaptive capacity is exceeded
(Lopez et al. 2011). They can be nested together to
form a panarchy, a variation on the idea of hierarchi-
cal linkages but with more self-organizing tendencies
across scales.

Resilience theory has also popularized the recogni-
tion of hysteresis in ecological systems. Hysteresis, or
irreversibility, develops after a stability domain flips to
another state. A flipped system can no longer simply
reverse and go back to its earlier state. Only when in-
puts and energy to accomplish this reversal exceed the
magnitude required to cross the initial forward thresh-
old can earlier conditions be approximated. Hystere-
sis also allows for different states to persist under the

same environmental conditions. Hysteresis as well as
the other terms associated with resilience theory have
become widely cited, recognized by funding agencies,
and part of a common ecological vocabulary (Figure 3;
Moore et al. 2009; National Science Foundation 2009;
Benson and Garmestani 2011; Folke et al. 2011).

Thomas Vale’s Plants and People

Amid similar tensions about stability that influenced
resilience theory, Vale synthesized his descriptive
model of vegetation dynamics. Unlike Holling’s work,
Vale’s model was not published as a journal article.
Instead, it was disseminated in 1982 as a book in the
Association of American Geographers Resource Publi-
cation in Geography series. Plants and People presented
a conceptual framework for plant succession that bene-
fits from the works of geographers and ecologists. Like
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resilience theory, Vale, citing Watt’s (1947) seminal
work and more thorough elaborations by Bormann
and Likens (1979), emphasized that cyclical change
can confer persistence among a group of species and
their interaction with the environment around a sin-
gle equilibrium (Vale 1982, 6-10). Vale, noting Egler
(1954) and Henry and Swan (1974) as examples, also
described threshold transitions in vegetation structure
and composition that were irreversible or, in his terms,
“vegetation change with new equilibria” (Vale 1982,
12-16). Like Holling’s work, Vale identified with the
fluid and multiplicative nature of equilibrium instead
of a static, single point conception. Vale’s nonmathe-
matical model also described a dual nature of stability,
yet his work is rarely cited by geographers using re-
silience theory.

Echoing the definition of engineering resilience,
Vale detailed the propensity for the persistence of a

group of species through cyclical replacement and the
historically prevalent disturbance regime. During suc-
cession, vegetation can organize around growth and
release, or replacement, cycles. There are fluctuations
in species abundances, yet the overall system stays
within boundaries that demarcate a state analogous to a
stability domain. Vale provided several examples that
convey this particular type of stability. For instance,
creosote bush in the North American Southwest can
function as a nurse tree for cholla. The nurse effects
of the creosote bush on cholla reverse over time, lead-
ing to cholla decline, exposure of bare soil, and re-
colonization by creosote (Figure 4). This cycle is also
contingent on the population densities of birds (cholla
seed dispersers) and burrowing rodents (bioerosional
disturbance agents of cholla). The cyclical interactions
among these plant and animal species can reinforce one
another, thereby conferring engineering resilience.

Seeds of cholla
deposited beneath creosote
bush by animals

Creosote bush colonizes
bare soil

I e

Bare soil is exposed

Cholla dies

S

Cholla grows under
creosote bush

Shallow root system of cholla
develops above deeper root
system of creosote bush

Creosote bush dies

e

Rodents burrow beneath protecting
arms of cholla, thus exposing soil to
erosion and roots to dessication

Figure 4 Creosote bush (Larrea tridentata)—-cholla cactus (Opuntia leptocaulis) replacement cycles from Plants and
People. These dynamics and others presented by Vale are analogous to resilience theory’s concept of an adaptive cycle.
Biomass and internal connectivity increase around the right side of the circle. Release and reorganization are linked to the
dynamics on the left side of the circle. In Vale’s model, the persistence of these cyclical interactions comprises a stability

domain. Source: Adapted from Vale (1982).
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Figure5 \Vale’'s model of vegetation dynamics. Vlegetation states have the potential to persist through cyclical dynamics.
As represented by the circular arrows to the left, these cycles approximate engineering resilience and adaptive cycling.
With a major disturbance, these cyclical dynamics can potentially undergo a flip to a new state. The sequence of flips
from top to bottom is analogous to changes in ecological resilience and flips to new stability domains.

Vale’s cholla—creosote bush example is an analog
of an adaptive cycle from resilience theory. In the
cholla—creosote cycle there is a growth and accumu-
lation stage, followed by a release and reorganization
stage. There are periods in these cyclical dynamics
where the system stores biomass and increases in con-
nectivity. These are followed by periods of change in
which the system becomes brittle and susceptible to re-
organization around another set of interactions. Vale’s
description of yellow birch-sugar maple-beech for-
est dynamics, as based on Bormann and Likens (1979),
also conveyed the dynamic of adaptive cycling and how
it generates engineering resilience. Gap phase canopy
dynamics in these forest settings played outin a way to
reinforce oscillatory abundances of tree species based
on their life history characteristics.

Vale’s model also expressed the idea of ecological
resilience. Vegetation, according to Vale, exhibits the

capacity to jump or flip to a new state composed of
different species and interactions (Figure 5). These
sets of alternative states are analogous to resilience
theory’s stability domains, attractors around which
vegetation can organize. Disturbance outside the
range of historic variability can lead to the removal of
species and the disruption of a replacement cycle. A
novel state could then emerge, develop along a unique
successional trajectory, and evolve its own adaptive
cycling and potential for persistence. To support this
second conception of stability, Vale described succes-
sional dynamics in vegetation undergoing alteration of
fire regime, changes in grazing pressure, and logging.
Fire suppression can drive a flip from a vegetation state
maintained by frequent fire to a state that tends to
resist fire and reinforce the persistence of plant species
less tolerant of burning. Rangelands can similarly flip
between a grassland-dominated state and a woody
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Figure 6 \Vale's model of vegetation dynamics illustrating its multiple state potential for rangelands. Depending on the
intensity of grazing, a state might persist through replacement cycles or flip to another state or stability domain.

shrubland (Figure 6). These same landscape-specific
examples were also formalized in resilience theory.
New states in Vale’s model also exhibit hysteresis, a
dependency on history and pathways of development
that prohibits simple reversals to previous states.

Similarities in Historical Context

During the ascent of nonequilibrium ecology in the
1970s and early 1980s, some scholars began to consider
middle-ground positions on ecological change (Odum
1969; Callicott 2003). They sought to reconcile some
of the polarizing views on the nature of community or-
ganization that had churned in ecology. On one side,
there were the integrated community concepts intro-
duced by Clements decades earlier but now in a form
absent their organismic and teleological tone. On the
other side were the individualistic community concepts
initiated by Gleason. Although these poles of thought
offered opportunity for debate for many as well as the
construction of academic identify for some, they were
also a chance for innovation.

Vale’s model of vegetation change and Holling’s re-
silience theory can be seen as synthesizing, conciliatory
reinterpretations of the Clements—Gleason debate.
They bridge the academic rift between contingent,
individualistic, nonequilibrium ideas of ecological

change and those that were aggregate, deterministic,
and stabilizing. Each identified with chance and
contingency—perhaps Vale more so—but they also
recognized nature’s agency to form boundaries of its
own and in response to human impacts. Both offered
perspectives that did not throw out the work of the
balance-of-nature scholars like Clements. They were
also cognizant that one could go too far with an em-
brace of the individualistic paradigm. The implication
of anarchy, or lack of any order, is a common misrep-
resentation of Gleason’s individualistic concept and
nonequilibrium concepts in general (McIntosh 1998).

The Clements—Gleason debate is usually told (and
taught) as a struggle for academic dominance. In
this narrative, individualistic, nonequilibrium views of
plant succession trumped Clementsian determinism
in the academic marketplace. Resilience theory and
Vale’s model communicate, however, that Clements
and Gleason each captured a fundamental tension
about how nature works. Scholars continue to adver-
tise the mutualism of Clements and Gleason rather
than their opposition (Anand 2000; Lortie et al. 2004;
Callaway 2007). The Clements—Gleason debate is
best viewed as a heuristic, a tool for organizing our
thoughts, with neither side fully holding true (Brooker
et al. 2009; Eliot 2011). Organisms interact, orga-
nize, and shape their environment and promote its
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persistence. Yet there is also the potential for novelty,
for contingent events to redirect succession and give
rise to different organizational states.

But what motivated Holling and Vale to articulate
compromise and move beyond the historical and ongo-
ing reification of the Clements—Gleason dichotomy?
Perhaps the individualistic models of succession that
began their rise to prominence in the 1950s (Barbour
1996) eventually (and inadvertently) reinserted the
necessity of a coaccompanying determinism. In this ac-
count, the enchantment with contingency and chance
fueled an outpouring of nonequilibrium viewpoints in
ecology. This led to successional models that were very
open ended, stressing multiple trajectories and diver-
gence in outcomes. This reinserted the question of di-
rectionality into successional models, however. What
trajectories and convergences are more likely or favor-
able than others? In response to the rise of a Gleasonian
ecology of chaos, questions arose as to how there might
be order within chaos. Vale’s model and resilience
theory can be taken as responses to the need to con-
ceptualize and give texture to the larger state space of
ecological succession. They remediated determinism
within the contingencies of multiple successional path-
ways (Stallins 2012). Although nonequilibrium ecol-
ogy recognized divergent results and multiple path-
ways of change, some states might be more probable
than others. There are near-term outcomes that can
emerge without resorting to oversimplified stepwise
balance of nature models (Grabbatin and Rossi 2012).

Vale’s and Holling’s models can also be seen as a re-
action against prevailing epistemological and method-
ological fashion. Successional models in ecology in
the 1970s were becoming increasingly dominated by
experimental, reductionist approaches that tended to
prioritize controlled studies and proximate causes of
vegetation change (Connell and Slatyer 1977; Glenn-
Lewin, Peet, and Veblen 1992). Rigor in these kinds of
successional studies necessitated mechanistic verifica-
tion and a predilection for Newtonian cause and effect.
The assumptions of closure and prediction that these
causal narratives depended on, however, were not en-
tirely in agreement with the creativity of nonequilib-
rium ecological systems. In a world seen as constant
flux, proximate closure offered localized clarity on pat-
tern and process, but there remained the diversity of
interactions, collectivities, and path dependencies that
could emerge (Peet and Christensen 1980). Vale and
resilience theory worked this fertile middle ground,
eschewing wholesale commitments to either holism or
reductionism.

Resilience theory was forthright in its skepticism
over any necessity for unwavering fine-grained reduc-
tionism (Holling 1998). One of the tenets of resilience
theory is that only a few key processes can entrain
the elements of a system and contribute dispropor-
tionately to its persistence (Holling 1992; Allen and
Holling 2002). Knowledge of all of the details might
not even be necessary to ascertain ecosystem struc-
ture and function. Vale also communicated a resistance
to reductionist finitude. Vale’s model recognized that
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the initial conditions driving vegetation change were
highly variable, difficult to establish, and thwarted
systematic prediction of the outcomes of succession.
Like resilience theory, Vale’s model emphasized a
likelihood—perhapsless so than resilience theory—for
these interactions to entrain each other, to become
mutually reinforcing or, as later articulated, centripetal
(Ulanowicz 2009). Interactions evolve or ascend to re-
inforce a cyclical-like persistence within a particular
state or domain. In this way, Vale and Holling revised
reductionist expectations of their time so they could
account for novelty and the emergence of structure
but without the telos and determinism of earlier holis-
tic views.

Differences

Holling and Vale articulated their ideas about eco-
logical organization based on readings of different
literatures. For Vale, the coexistence of novelty and
cyclical persistence was reflected in his synthesis of
two historical perspectives from plant ecology: Egler’s
(1954) emphasis on contingency in succession and
Watt’s (1947) conceptualization of endogenous and
exogenous forest disturbance. Taken together, the
ideas of Watt and Egler allow for the coexistence
of openness with structure. Disturbance events can
reinforce the persistence of species—species and
species—environment interactions through gap phase
dynamics. But when outside the range of historic vari-
ability, disturbance can lead to flips to novel states due
to differing initial conditions or the vagaries of disper-
sal. By contrast, Holling’s analogous fusion of chance
and order likely originated from debates in theoretical
and mathematical ecology over the nature of stability.
How high diversity could be stable as well as unstable
motivated the development of compromise positions
like resilience theory (McCann 2000). Less prominent
in resilience theory was the fusion of successional
theories developed by Egler, Watt, and Bormann
and Likens even though they, too, collectively
accommodate a dual nature of ecological causality.
The more prominent contrasts between Plants and
People and resilience theory, though, reside in how they
defined and incorporated scale. Scaling was explicitly
developed in Vale’s work and in resilience theory. Yet
each emphasized certain facets of scale over others.
Embedded in Plants and People and Vale’s later work
are early qualitative critiques of how positionality de-
rived from scale shapes epistemology (Vale 1982, 1988,
2001, 2003, 2005). For Vale, human goals and the
scalar context of our observations were a basis for con-
ceptualizing and evaluating ecological change. What
constitutes a threshold flip will likely depend on human
purpose, values, and experience. Vale also details how
spatiotemporal extent and the resolution over which
observations are made determine what kinds of dynam-
ics and outcomes can be recognized or chosen. Vari-
ability in the scales of our observations complicates
any unambiguous identification of domain dynamics.
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Thus, Vale’s model is more sensitive to the epistemo-
logical implications of scale. The modeler has more
positionality relative to how knowledge or outcomes
are produced.

In contrast, resilience theory more resolutely high-
lights how organisms shape the scales of their bound-
aries. Organisms give form to the scale breaks that
define the phenomena of resilience theory. Two ex-
planatory frameworks have been used to communicate
this scalar perspective, cross-scale resiliency (Peterson,
Allen, and Holling 1998) and the textural discontinuity
hypothesis (Holling 1992; Gagné, Proulx, and Fahrig
2008). Each aims to account for how resilience materi-
alizes and how it gives structure to ecosystems and the
distribution of organisms within them. In this sense,
scale and scaling in resilience theory was more of an
ontological tool, a lens for identifying structure and
attaching labels and categories to the objects of study.

Neither model expresses entirely one type of scaling
or the other, but resilience theory conveys a far more
uncritical bird’s-eye perspective on ecological change.
The position and intent of human observers are down
weighted. Entities in resilience theory are objectively
given by nature and thus inferred to be universally ap-
parent irrespective of the values, goals, and scales of
the observer and their observations. Although seem-
ingly neutral, resilience theory’s ecological manage-
ment approaches are infused with cultural ideas and
thus values (Kirchhoff et al. 2010; Kuhlicke 2013).
Within resilience theory there are unrecognized as-
sumptions about power and intent not just related to
the social and ecological systems under study but to
the theorizers themselves (Nadasdy 2007; Hornborg
2009; Cote and Nightingale 2012; Hatt 2013). Re-
silience theory might also place too much emphasis
on threshold transitions (Davidson 2000; Suding and
Hobbs 2009; Qian and Cuffney 2012), when other dy-
namical behaviors are likely in earth surface systems
(Phillips 2003; Huggett 2005; Kéfi et al. 2013).

Vale, on the other hand, was more cognizant of
this subjectivity in defining thresholds and alternative
states. His model was more thoughtful about ontologi-
cal flexibility. The entities and processes defined reflect
the positionality and intent of the observer as well as
the world and its inherent materiality. Given its em-
phasis on ontological certainty, it is not surprising that
the more pressing questions in resilience theory today
are how commonly threshold responses manifest and
what the best ways to identify and label them are (An-
dersen et al. 2009; Scheffer et al. 2009; Bestelmeyer
et al. 2011; Bagchi et al. 2012; Bel, Hagberg, and
Meron 2012). Significant quantitative improvements
have been made in how thresholds are recognized and
anticipated (Carpenter etal. 2011; Scheffer etal. 2012).
Recent criticisms of resilience theory coming out of
ecology, however, echo Vale’s recognition of how scale
and human values can lead to different designations of
ecological entities. Bestelmeyer (2006) referred to the
potential for the “insidious use” of threshold concepts.
Threshold delineation can have the effect of reifying
particular states. The act of boundary detection at-

taches labels irrespective of the degree of difference be-
tween one state and another. Once identified as a new
state, assumptions of its best use change. In this way,
uncritical use of threshold concepts might lead to the
abandonment of management efforts on land that has
tipped when it might otherwise benefit from interven-
tion. Thus, supposedly neutral or objective methods to
identify thresholds and irreversible degradation might
result in the categorization of land areas that might
have been recoverable or could have served other im-
portant societal functions but were unrecognized and
neglected. Ecologists have also recognized like Vale
that the identification of thresholds might be depen-
dent on the life span of the organisms as well as the
intervals at which humans perform their observations
(Vale 1988; Bestelmeyer et al. 2011). Less resilient
stability domains are indeed a cause for concern. But
in the rush to find and designate their dynamics ac-
cording to any single overarching model we should be
wary about skipping over several degrees of freedom
available to us for elucidating and working with the
idiosyncrasies of human-impacted landscapes.

Final Comparisons

Vale’s Plants and People and Holling’s resilience theory
balanced out some of the radical indeterminism that
often appeared to be the sole defining feature of
nonequilibrium ecology. Their models allow for
developmental and nondevelopmental perspectives on
ecological organization to coexist. Yet as similar as they
are, Plants and People shows the value of a geographical
perspective (Table 1). Vale’s more observer-cognizant
model recognizes that what we will ultimately detect as
a threshold, a stability domain, or a regime shift—no
matter what you label it—will ineluctably reflect the
impress of our tools and ideas about human purpose.
Resilience theory, on the other hand, infers more
ontological certitude about the entities and outcomes
of ecological change. It provides a more empirical
basis for the identification and categorization of
ecological phenomena impacted by humans.

Resilience theory’s explanatory power and corre-
spondence to observed ecological changes continue to
be recognized. In reaction, geographers could bemoan
that once again they have become followers rather than
trend setters. Such admonitions might be unnecessary.
Plants and People is more pragmatic in a philosophical
sense. It does not presuppose any one given human
purpose or desired end point related to how social and
ecological systems should interact. Nor does it assign
judgments on the human utility residing in any particu-
lar state or stability domain. In this way, Plants and Peo-
ple incorporates nondevelopmental perspectives more
strongly. Itis this kind of contextual sensitivity that de-
fines much of geography and sets it apart from ecology
(Cote and Nightingale 2012).

There is another reason why Vale’s work might
have as much relevance for geographers as resilience
theory: the commitment to the human—environment
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Table 1 Comparison of Thomas Vale's Plants and People and C.S. Holling's resilience theory

Plants and People Resilience theory

Similarities Reconciliation of tight mechanisms of Clements with loose individualisms of Gleason

Compromise between reductionism and holism

Dual nature of stability

Cyclical feedbacks, threshold transitions, multiple states, and hysteresis
Origins Empirical ecology, plant successional theory Theoretical and mathematical population ecology
Scale Values of human observers shape the uses and purposes of ~ Values of human observers assumed universal and

the model inherent to the model

Time More historical and less firmly wedded to cyclical rhythms Cyclical and more ahistorical

Basis for knowledge Observer-specific epistemology
Causality

Contingencies of human values and ecological change

Ontological certitude
Mechanistic or structural necessity

tradition. Vale’s mentors included James Parsons and
Daniel Luten, cultural-environmental geographers at
the University of California, Berkeley. Another of
Vale’s books was Progress Against Growth (1986), a
collection of Luten’s writings. In them, one encoun-
ters many of the issues regarding sustainability that
resilience theory addresses. Much of Vale’s published
legacy grapples with the question of how we can embed
humans within ecological systems and attempt to un-
derstand the consequences for both (Vale 1987, 1998,
2001, 2003, 2005). Questions of human purpose lie
at the heart of Vale’s vegetation dynamics model in
Plants and People. With its pragmatic outlook, a more
open door has been left for the user to perceive the
world, the human place in it, and our impress on it over
time.

Some of this pragmatic open-endedness is evident
in how Vale has a stronger emphasis on the noncyclical
role of time. In resilience theory, nested adaptive
cycles of growth, conservation, release, and reorga-
nization animate ecosystems and social-ecological
coevolution. In it one interprets a structural necessity
as to how humans and ecosystems should or ought
to share the planet. Vale’s model is less oriented
toward such cyclical, coevolutionary dynamics. Its
tone speaks more to undefined human—environment
futures. Compromises, strategies, and solutions will
arise from more contingent intersections of human
values and ecological change.

In closing, the intellectual context out of which
resilience theory and Vale’s model developed likely
prompted some of their similarities. Such convergence
of thought should not be altogether uncommon. Rel-
atively independently both models derived analogous
generalizations about the nature of ecological thresh-
olds and multiple states. When taken together, they
provide not only an ontological tool for documenting
human impacts but also an epistemological awareness
of how models, scale, and human values are relevant
to comprehending ecological change. B

Literature Cited

Adger, W.N. 2000. Social and ecological resilience: Are they
related? Progress in Human Geography 24 (3): 347-64.

Adger, W. N, and K. Brown. 2009. Adaptation, vulnerabil-
ity and resilience: Ecological and social perspectives. In 4
companion to environmental geography, ed. N. Castree, D.

Demeritt, D. Liverman, and B. Rhoads, 109-22. Malden,
MA: Wiley Blackwell.

Allen, C. R, and C. S. Holling. 2002. Cross-scale structure
and scale breaks in ecosystems and other complex systems.
Ecosystemns 5:315-18.

Anand, M. 2000. The fundamentals of vegetation
change—Complexity rules. Acta Biotheoretica 48 (1): 1-14.

Andersen, T., J. Carstensen, E. Hernindez-Garcia, and
C. M. Duarte. 2009. Ecological thresholds and regime
shifts: Approaches to identification. Trends in Ecology &
Evolution 24:49-57.

Bagchi, S., D. D. Briske, X. B. Wu, M. P. McClaran, B. T.
Bestelmeyer, and M. E. Fernandez-Gimenez. 2012. Em-
pirical assessment of state-and-transition models with a
long-term vegetation record from the Sonoran Desert. Eco-
logical Applications 22 (2): 400-11.

Barbour, M. 1996. Ecological fragmentation in the fifties. In
Uncommon ground: Rethinking the buman place in nature, ed.
W. Cronon, 233-55. New York: Norton.

Barbour, M. G,, J. H. Burk, W. D. Pitts, F. S. Gilliam, and
M. W. Schwartz. 1998. Terrestrial plant ecology. Menlo Park,
CA: Benjamin Cummings.

Barnosky, A. D., E. A. Hadly, ]J. Bascompte, E. L. Berlow,
J. H. Brown, M. Fortelius, W. M. Getz, et al. 2012. Ap-
proaching a state shift in Earth’s biosphere. Narure 486
(7401): 52-58.

Beisner, B. E., D. T. Haydon, and K. Cuddington. 2003.
Alternative stable states in ecology. Frontiers in Ecology and
the Environment 1 (7): 376-82.

Bel, G., A. Hagberg, and E. Meron. 2012. Gradual regime
shifts in spatially extended ecosystems. Theoretical Ecology
5 (4): 591-604.

Benson, M. H., and A. S. Garmestani. 2011. Can we man-
age for resilience? The integration of resilience thinking
into natural resource management in the United States.
Environmental Management 48 (3): 392-99.

Berkes, F., J. Colding, and C. Folke, eds. 2003. Navigating
social-ecological systems: Building resilience for complexity and
change. Cambridge, UK: Cambridge University Press.

Bestelmeyer, B. T. 2006. Threshold concepts and their use
in rangeland management and restoration: The good,
the bad, and the insidious. Restoration Ecology 14 (3):
325-29.

Bestelmeyer, B. T, A. M. Ellison, W. R. Fraser, K. B. Gor-
man, S. J. Holbrook, C. M. Laney, M. D. Ohman, et al.
2011. Analysis of abrupt transitions in ecological systems.
Ecosphere 2 (12): 1-26.

Biggs, R., M. Schluter, D. Biggs, E. L. Bohensky, S. Burn-
Silver, G. Cundill, V. Dakos, et al. 2012. Toward prin-
ciples for enhancing the resilience of ecosystem services.
In Annual review of environment and resources. Vol. 37, ed.
A. Gadgil and D. M. Liverman, 421-48. Palo Alto, CA:
Annual Reviews.



Downloaded by [University of Kentucky] at 12:35 07 January 2015

38 Volume 67, Number 1, February 2015

Bormann, F. H., and G. E. Likens. 1979. Pattern and process
in a forested ecosystem: Disturbance, development, and the steady
state based on the Hubbard Brook ecosystem study. New York:
Springer-Verlag.

Bouchard, M., D. Kneeshaw, and Y. Bergeron. 2006. Forest
dynamics after successive spruce budworm outbreaks in
mixedwood forests. Ecology 87 (9): 2319-29.

Brigham, A. P. 1924. The Association of American Geog-
raphers, 1903-1923. Annals of the Association of American
Geographers 14 (3): 109-16.

Brooker, R. W., R. M. Callaway, L. A. Cavieres, Z. Kikvidze,
C. J. Lortie, R. Michalet, F. I. Pugnaire, A. Valiente-
Banuet, and T. G. Whitham. 2009. Don’t diss integra-
tion: A comment on Ricklefs’s disintegrating communities.
American Naturalist 174 (6): 919-27.

Callaway, R. M. 2007. Positive interactions and interdepen-
dence in plant communities. Dordrecht, The Netherlands:
Springer.

Callicott, J. B. 2003. The implications of the “shifting
paradigm” in ecology for paradigm shifts in the philosophy
of conservation. In Reconstructing conservation: Finding com-
mon ground, ed. B. E. Minter and R. E. Manning, 571-600.
Washington, DC: Island Press.

Carpenter, S. R., ]J.]J. Cole, M. L. Pace, R. Batt, W. A. Brock,
T. Cline, J. Coloso, et al. 2011. Early warnings of regime
shifts: A whole-ecosystem experiment. Science 332 (6033):
1079-82.

Connell, J. H., and R. O. Slatyer. 1977. Mechanisms of suc-
cession in natural communities and their role in commu-
nity stability and organization. The American Naturalist 111
(982): 1119-44.

Cote, M., and A. J. Nightingale. 2012. Resilience thinking
meets social theory: Situating change in socio-ecological
systems (SES) research. Progress in Human Geography
36 (4): 475-89.

Cowell, C. M., and A. J. Parker. 2004. Biogeography in the
Annals. Annals of the Association of American Geographers
94 (2): 256-68.

Cowles, H. C. 1911. The causes of vegetational cycles. Annals
of the Association of American Geographers 1:3-20.

Davidson, C. 2000. Economic growth and the environ-
ment: Alternatives to the limits paradigm. BioScience
50 (5): 433-40.

Downs, B. J., F. Miller, J. Barnett, A. Glaister, and H. Elle-
mor. 2013. How do we know about resilience? An analysis
of empirical research on resilience, and implications for in-
terdisciplinary praxis. Environmental Research Letters 8:1-8.

Eakin, H., K. Benessaiah, J. F. Barrera, G. M. Cruz-Bello,
and H. Morales. 2012. Livelihoods and landscapes at the
threshold of change: Disaster and resilience in a Chiapas
coffee community. Regional Environmental Change 12 (3):
475-88.

Egler, F. E. 1954. Vegetation science concepts: I. Initial
floristic composition—A factor in old-field vegetation de-
velopment. Vegetatio 4:412-17.

Eliot, C. H. 2011. The legend of order and chaos. In Philos-
ophy of ecology, ed. D. M. Gabbay, P. Thagard, ]J. Woods,
and K. Peacock, 49-107. Oxford, UK: Elsevier.

Folke, C., S. Carpenter, B. Walker, M. Scheffer, T. Elmqvist,
L. Gunderson, and C. S. Holling. 2004. Regime shifts,
resilience, and biodiversity in ecosystem management.
Annual Review of Ecology Evolution and Systematics 35:
557-81.

Folke, C., A. Jansson, J. Rockstrom, P. Olsson, S. R. Carpen-
ter, F. Stuart Chapin, A. Crepin, etal. 2011. Reconnecting
to the biosphere. AMBIO: A Fournal of the Human Environ-
ment 40 (7): 719-38.

Gagné, S. A, R. Proulx, and L. Fahrig. 2008. Testing
Holling’s textural-discontinuity hypothesis. fournal of Bio-
geography 35 (12): 2149-50.

Gleason, H. A. 1922. The vegetational history of the Mid-
dle West. Annals of the Association of American Geographers
12:39-85.

Glenn-Lewin, D. C., R. K. Peet, and T. T. Veblen. 1992.
Plant succession: Theory and prediction. London: Chapman
and Hall.

Grabbatin, B., and J. Rossi. 2012. Political ecology: Nonequi-
librium science and nature-society research. Geography
Compass 6 (5): 275-89.

Gunderson, L. H. 2000. Ecological resilience—In theory
and application. Annual Review of Ecology and Systematics
31:425-39.

Gunderson, L., and C. S. Holling. 2001. Panarchy: Under-
standing transformations in buman and natural systems. Wash-
ington, DC: Island Press.

Gunderson, L. H., and L. Pritchard. 2002. Resilience and the
bebavior of large-scale systems (Scientific Committee on Problems
of the Environment). Washington, DC: Island Press.

Hatt, K. 2013. Social attractors: A proposal to enhance “re-
silience thinking” about the social. Society and Natural Re-
sources 26 (1): 30-43.

Henry, J. D., and J. M. A. Swan. 1974. Reconstructing forest
history from live and dead plant material—Approach to
study of forest succession in southwest New Hampshire.
Ecology 55 (4): 772-83.

Holling, C. S. 1973. Resilience and stability of ecological
systems. Annual Review of Ecology & Systematics 4:1-23.

1992. Cross-scale morphology, geometry, and

dynamics of ecosystems. Ecological Monographs 62 (4):

447-502.

. 1996. Engineering resilience versus ecological re-

silience. In Engineering within ecological constraints, ed.

P. Schulze, 31-43. Washington, DC: National Academy

Press.

. 1998. Two cultures of ecology. Conservation Ecology

2Q):4.

. 2001. Understanding the complexity of economic,
ecological, and social systems. Ecosystens 4 (5): 390-
405.

Holling, C. S., and G. K. Meffe. 1996. Command and con-
trol and the pathology of natural resource management.
Conservation Biology 10 (2): 328-37.

Hornborg, A. 2009. Zero-sum world challenges in conceptu-
alizing environmental load displacement and ecologically
unequal exchange in the world-system. International Four-
nal of Comparative Sociology 50 (3-4): 237-62.

Huggett, A. J. 2005. The concept and utility of “ecological
thresholds” in biodiversity conservation. Biological Conser-
vation 124 (3): 301-10.

James, P. E., and G. J. Martin. 1972. All possible worlds: A
history of geographical ideas. New York: Wiley

Janssen, M. A. 2007. An wupdate on the schol-
arly networks on resilience, vulnerability, and adap-
tation within the human dimensions of global en-
vironmental change. Ecology and  Society 12 (2):
9. http://www.ecologyandsociety.org/vol12/iss2/art9 (last
accessed 24 October 2013).

Kéfi, S., V. Dakos, M. Scheffer, E. H. Van Nes, and M.
Rietkerk. 2013. Early warning signals also precede non-
catastrophic transitions. Oikos 122 (5): 641-48.

Kirchhoff, T., F. S. Brand, D. Hoheisel, and V. Grimm.
2010. The one-sidedness and cultural bias of the resilience
approach. Gaia-Ecological Perspectives for Science and Society
19 (1): 25-32.




Downloaded by [University of Kentucky] at 12:35 07 January 2015

Knox, J. C. 1977. Human impacts on Wisconsin stream chan-
nels. Annals of the Association of American Geographers 67 (3):
323-42.

Kuhlicke, C. 2013. Resilience: A capacity and a myth. Find-
ings from an in-depth case study in disaster management
research. Natural Hazards 67 (1): 61-76.

Laycock, W. A. 1991. Stable states and thresholds of range
condition on North American rangelands: A viewpoint.
Fournal of Range Management 44:427-33.

Legendre, P. 1993. Spatial autocorrelation: Trouble or new
paradigm? Ecology 74:1659-73.

Leichenko, R. 2011. Climate change and urban resilience.
Current Opinion in Environmental Sustainability 3 (3):
164-68.

Levin, S. A. 1992. The problem of pattern and scale in ecol-
ogy. Ecology 73 (6): 1943-67.

Lewontin, R. C. 1969. The meaning of stability. Brookhaven
Symposia in Biology 22:13-24.

Lopez, D. R, L. Cavallero, M. A. Brizuela, and M. R. Aguiar.
2011. Ecosystemic structural-functional approach of the
state and transition model. Applied Vegetation Science 14 (1):
6-16.

Lortie, C. J., R. W. Brooker, P. Choler, Z. Kikvidze, R.
Michalet, F. I. Pugnaire, and R. M. Callaway. 2004.
Rethinking plant community theory. Oikos 107 (2):
433-38.

MacArthur, R. 1955. Fluctuations of animal populations and
a measure of community stability. Ecology 36:533-36.

May, R. M. 1972. What is the chance that a large complex
system will be stable? Nature 237:413-14.

McCann, K. S. 2000. The diversity-stability debate. Nature
405 (6783): 228-33.

Mclntosh, R. P. 1998. The myth of community as organism.
Perspectives in Biology and Medicine 41 (3): 426-38.

Meentemeyer, V. 1989. Geographical perspectives of space,
time, and scale. Landscape Ecology 3 (3): 163-73.

Moore, S. A., T. J. Wallington, R. J. Hobbs, P. R. Ehrlich,
C. S. Holling, S. Levin, D. Lindenmayer, et al. 2009.
Diversity in current ecological thinking: Implications for
environmental management. Environmental Management
43:17-27.

Nadasdy, P.2007. Adaptive co-management and the gospel of
resilience. In Adaptive co-management: Collaboration, learn-
ing, and multilevel governance, ed. F. Berkes, D. Armitage,
and N. Doubleday, 208-27. Vancouver, Canada: Univer-
sity of British Columbia Press.

National Science Foundation. 2009. Transition and tipping
points in complex environmental systems: A report, ed. Advisory
Committee for Environmental Research and Education.
Arlington, VA: National Science Foundation.

Odum, E. P. 1969. The strategy of ecosystem development.
Science 164 (3877): 262-70.

Parsons, D. J. 1981. The historical role of fire in the
foothill communities of Sequoia National Park. Madrono
28:111-20.

Peet, R. K., and N. L. Christensen. 1980. Succession: A pop-
ulation process. Vegetatio 4:131-40.

Peterson, G., C. R. Allen, and C. S. Holling. 1998. Ecological
resilience, biodiversity, and scale. Ecosysterns 1:6-18.

Phillips, J. D. 2003. Sources of nonlinearity and complexity in
geomorphic systems. Progress in Physical Geography 27:1-23.

Prach, K., and L. R. Walker. 2011. Four opportunities for
studies of ecological succession. Trends in Ecology & Evolu-
tion 26 (3): 119-23.

Qian, S. S., and T. F. Cuffney. 2012. To threshold or not to
threshold? That’s the question. Ecological Indicators 15 (1):
1-9.

Resilience Theory and Vale’s Plants and People 39

Resilience Alliance. 2012. http://www.resalliance.org/ (last
accessed 25 May 2012).

Sauer, C. O. 1950. Grassland climax, fire, and man. Fournal
of Range Management 3 (1): 16-21.

Scheffer, M. 2010. Complex systems: Foreseeing tipping
points. Nature 467 (7314): 411-12.

Scheffer, M., J. Bascompte, W. A. Brock, V. Brovkin, S. R.
Carpenter, V. Dakos, H. Held, E. H. van Nes, M. Rietkerk,
and G. Sugihara. 2009. Early-warning signals for critical
transitions. Nature 461 (7260): 53-59.

Scheffer, M., and S. R. Carpenter. 2003. Catastrophic regime
shifts in ecosystems: Linking theory to observation. Trends
in Ecology and Evolution 18 (12): 648-56.

Scheffer, M., S. Carpenter, ]. A. Foley, C. Folke, and B.
Walker. 2001. Catastrophic shifts in ecosystems. Nature
413 (6856): 591-96.

Scheffer, M., S. R. Carpenter, T. M. Lenton, J. Bascompte,
W. Brock, V. Dakos, J. van de Koppel, et al. 2012. Antici-
pating critical transitions. Science 338 (6105): 344-48.

Scoones, I. 1999. New ecology and the social sciences: What
prospects for a fruitful engagement? Annual Review of An-
thropology 28:479-507.

Smith, J. R. 1952. American geography 1900-1904. The Pro-
fessional Geographer 4 (4): 4-7.

Soane, I. D., R. Scolozzi, A. Gretter, and K. Hubacek.
2012. Exploring panarchy in alpine grasslands: An ap-
plication of adaptive cycle concepts to the conservation
of a cultural landscape. Ecology and Society 17 (3): 18.
http://dx.doi.org/10.5751/ES-0508-170318 (last accessed
24 October 2013).

Sprugel, D. G. 1980. A “pedagogical genealogy” of American
plant ecologists. Bulletin of the Ecological Society of America
61 (4): 197-200.

Stallins, J. A. 2005. Stability domains in barrier island dune
systems. Ecological Complexity 2 (4): 410-30.

. 2012. Scale, causality, and the new organism—
environment interaction. Geoforum 43:427-41.

Suding, K. N, and R. J. Hobbs. 2009. Threshold models
in restoration and conservation: A developing framework.
Trends in Ecology & Evolution 24 (5): 271-79.

Ulanowicz, R. E. 2009. A third window: Natural life beyond
Newton and Darwin. West Conshohocken, PA: Templeton
Press.

Vale, T. R. 1982. Plants and people: Vegetation change in
North America. Washington, DC: Association of American
Geographers.

. 1986. Progress against growth: Daniel B. Luten on the

American landscape. New York: Guilford.

. 1987. Vegetation change and park purposes in the

high elevation of Yosemite National Park, California. An-

nals of the Association of American Geographers 77 (1): 1-18.

1988. Clearcut logging, vegetation dynam-

ics, and human wisdom. Geographical Review 78 (4):

375-86.

. 1998. The myth of the humanized landscape: An ex-

ample from Yosemite National Park. Natural Areas Fournal

18 (3): 231-36.

. 2001. Landscape chance, global change, and the

wisdom of Roy Bedichek. Physical Geography 22 (4):

277-90.

. 2002. From Clements and Davis to Gould and

Botkin: Ideals of progress in physical geography. In

Progress: Geographical essays, ed. R. Sack, 1-21. Baltimore:

Johns Hopkins University Press.

. 2003. Scales and explanation, balances and histories:

Musings of a physical geography teacher. Physical Geography

24 (3): 248-70.




Downloaded by [University of Kentucky] at 12:35 07 January 2015

40 Volume 67, Number 1, February 2015

. 2005. The American wilderness: Reflections on nature
protection in the United States. Charlottesville: University of
Virginia Press.

Veblen, T. T., C. Donoso, F. M. Schlegel, and B. Escobar.
1981. Forest dynamics in south-central Chile. Fournal of
Biogeography 8 (3): 211-47.

Watt, A. S. 1947. Pattern and process in the plant community.
Fournal of Ecology 35 (1): 1-22.

Westoby, M., B. Walker, and I. Noy-Meir. 1989. Oppor-
tunistic management for rangelands not at equilibrium.
Fournal of Range Management 42 (4): 266-74.

Zimmerer, K. S. 1994. Human geography and the new
ecology—The prospect and promise of integration. Annals
of the Association of American Geographers 84 (1): 108-25.

J. ANTHONY STALLINS is an Associate Professor in
the Department of Geography at the University of Ken-

tucky, Room 817, Patterson Office Tower, Lexington, KY
40506-0027. E-mail: ja.stallins@uky.edu. His research fo-
cuses on the organism—environment interaction and its rep-
resentation in physical and human geography.

JOY NYSTROM MAST is a Professor in the Department of
Geography and Earth Science at Carthage College, Kenosha,
WI 53140-1929. E-mail: jmast@carthage.edu. Her research
interests include biogeography, forest ecology, and moun-
tain geography, with a focus on exploring ecological dis-
turbances using spatial analyses and dendrochronological
techniques.

ALBERT J. PARKER is Professor Emeritus in the Depart-
ment of Geography at the University of Georgia, Athens, GA
30602-2502. E-mail: ajparker@uga.edu. His research inter-
ests include biogeography, forest ecology, vegetation dynam-
ics, and environmental history.



