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Places hold legacies derived from historical events  
 that affect the ecology of species. Reprehensible human 

histories create the sociopolitical equivalent of the ecologi-
cal concept of landscapes of fear.  Identity bias is reflected 
in landscapes constraining researchers to status quo lines of 
inquiry. Our term social–ecological landscapes of fear implies 
unequal value affecting the success of conservation goals. 
We offer tools for researchers seeking to overcome dominant 
narratives of landscapes.

The conservation movement has invested decades of 
resources into understanding how changes in the landscape 
determine changes in ecological processes (Turner 1989, 
Gustafson 2019, Mendoza-Ponce et  al. 2019). Despite the 
analytical attention paid to quantifying landscape patterns 
for conservation planning, there is still an outstanding 
framework for understanding the influence of the socio-
historical context of landscapes on conservation decision-
making (Meine 1999, Pooley 2018). Changes in landscape 
pattern and ecological processes are shaped and produced 
by more than just biophysical attributes; they are also created 
by the sociocultural interface, including multilateral institu-
tions linked along the axes of money, influence, and control 
(Grove et al. 2018, Sowman and Sunde 2018). The histories 

of landscapes and their resultant identities that influence 
conservation are poised to increase, given the significance of 
human–ecology relationships on the efficacy of long-term 
ecological management in the face of anthropogenic bio-
diversity loss and nascent international conservation goals 
(Eken et al. 2004, Dinerstein et al. 2019).

Current examples of conservation and environment-
related initiatives considering historical perspectives often 
include the North American conservation models’ focus 
on Indigenous science and land relationships, the power 
dynamics of green militarism, and strides in feminist-led 
conservation (Simlai 2015, Jessen et al. 2022, Parameswaran 
2022). Although merging conservation and history comes 
in a variety of ways; notably, more recent analyses have cen-
tered negative human histories by working to contextualize 
global social unrest after 2020 (Pickett and Grove 2020). 
Although centering negative human histories is increasing 
in natural science studies, more work is needed to frame the 
ways in which these histories drive particular narratives that 
openly impede conservation aims.

Few landscapes are universally associated with positive 
identities; most are complex and riddled with negative his-
tories after nineteenth century globalization, modernization, 
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and colonization (Francis 1987, Hanlon 2020, Pickett and 
Grove 2020). Underscoring negative human histories (i.e., 
systemic racism, prevailing exploitation paradigms, and 
disparate distributions of power and wealth) is necessary 
to understand the impact of social conditions on ecological 
and evolutionary processes, because these negative histories 
often matriculate into legacy narratives or stereotypes that 
are dangerous, incomplete, or false (Adamson et  al. 2002, 
Miriti et  al. 2020). Without acknowledging these incom-
plete narratives and proper recourse, deriving landscape 
identities from negative histories can result in several biases 
and blind spots, leading to skewed ecological inquiry (e.g., 
which questions are posed, which methods are used, and 
where conservation is carried out). For example, Schell and 
colleagues (2020) highlighted how systemic racism through 
historic practices of housing discrimination permeates a 
myriad of ecological and evolutionary processes in urban 
environments; as a result, ideas of prestige continue to 
determine biodiversity responses across cities globally. Such 
studies illuminate why it is unsound to naively assume that 
ecological function happens devoid of human assumptions 
and values (e.g., aesthetics and safety) and increasingly 
shows how representation in whose values are accounted for, 
a decision that shapes the identity of space, remains prob-
lematic (Grove et al. 2014, Grove et al. 2018).

In the present article, we focus on the missed opportuni-
ties for biodiversity conservation and ecosystem manage-
ment due to the exclusion of negative human histories (Tuck 
2009, Goodling 2021, Rodrigues 2021). We begin by more 
concretely defining the concept of negative human histories 
and its place in landscape ecology as a useful framework to 
incorporate the relevant natural and human–ecology aspects 
concerning people living in and shaping spaces. Next, 
we articulate a familiar by name but dissimilar ecological 
concept of landscapes of fear. Specifically, we describe how 
particular landscapes lack the same quantity and quality of 
ecological inquiry because of place-based biases, resulting 
in diminished scientific importance: what we refer to as 
the social–ecological landscape of fear. We then illustrate the 
impact of biased identities of space resulting from negative 
human histories more fully by evaluating examples such as 
forced removal, environmental degradation, and racialized 
policies. Finally, we conclude by providing a set of recom-
mendations that addresses biases resulting from social–eco-
logical landscapes of fear to reduce and disrupt the biased 
dominant narratives of space. Our evaluation of negative 
human histories and resultant social–ecological landscapes 
of fear provides a necessary conceptual framework to pro-
mote more inclusive scientific practices in ecology, which 
will benefit environments and communities.

Negative human histories
Negative histories occur across ecosystems, with varying 
consequences and timescales (figure 1). Historicized nega-
tive human interactions can be defined as broadly encom-
passing past, present, and future geotrauma (Pain 2021). 

These histories are framed in mortality, extermination, 
subordination, and dispossession related to ethically contro-
versial conditions, including overpolicing, redlining, racial 
or ethnic violence, corrupt governments, low social capital, 
and segregation (Archer 2020). To illustrate, the hyperpo-
liticization and oversimplification of the US–Mexico border 
juncture with large-scale migrations advance stigmatizing 
dominant global narratives such as whole nationalities being 
poor, violent, and uneducated (Campbell-Staton et al. 2021). 
In time, these reprehensible histories have fostered cultures, 
legacies, and stories that govern the structure, function, 
and activities of research across biophysical landscapes and, 
therefore, the perceptions of the network of associations 
between species and habitats (Miriti 2019). The characteris-
tics of place then shape our understanding of past, present, 
and future changes across the land that either constrain or 
support conservation inquiry (Rizzello 2004, Gravlee 2009, 
Biermann and Mansfield 2014).

Too often, negative histories repeat themselves, perpetu-
ating inequities within certain landscapes, particularly in 
communities of color. Such issues are apparent in the wake 
of pervasive police brutality against African Americans 
throughout the United States and beyond, such as police 
murders of unarmed Black men—George Floyd, Philando 
Castile, and others—in Minneapolis, Minnesota. Despite 
more than $7 million dollars being invested in a new urban 
long-term ecological research site in this city, these traumas 
will likely alter how ecologists engage in research there (e.g., 
restrictions on where community-led research takes place 
and who is partnered with throughout the city). Similar to 
the theory of historical trauma, which addresses the long-
term public-health implications of marginalization, physical 
and implicit degradation of landscapes persists long after 
acute trauma (Akinyemi 2022). Through the perpetuation 
of media, memorials, and memory, the consequences for 
implementing ecological research amass (Gurler and Ozer 
2013). For instance, oil spills have immediate ecological 
impact but may persist and detract from the social–eco-
logical health of marine environments decades later, includ-
ing disrupting Indigenous subsistence hunting and fishing 
rights (Gerbrandt and Westman 2020, Pulster et  al. 2020). 
As such, the concept of negative human histories and their 
consequences are a useful framework for understanding an 
environment when asking ecological questions about het-
erogeneity, pattern–process relationships, and issues of scale 
related to conservation efforts (figure 2).

Landscapes of fear
In ecology, landscape of fear refers to the altered behaviors 
of wildlife on the basis of perceived predation risks through-
out their environments (Laundré et  al. 2001, Zanette and 
Clinchy 2019). Typically, landscapes of fear induce responses 
from wildlife wary of competitors or predators (Swanson 
et  al. 2016, Elbroch et  al. 2020). The consequences of fear 
include reductions in foraging time, increases in energetic 
demands and stress, and reduced fecundity (Searle et  al. 
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2008, le Roux et al. 2018, Cunningham et al. 2019). However, 
people exert similar avoidance strategies of places deemed as 
risky. Taking inspiration from this ecological application, we 
expand the perspective of landscapes of fear to the sociopo-
litical context of scientific inquiry. Drawing on disciplines 
such as political ecology, public health, and geography, we 
postulate that certain landscapes that have experienced neg-
ative histories have become fear ridden, particularly where 
power dynamics are threatened or where the locations are 
inhabited by marginalized communities who have experi-
enced a combination of historic devaluing and stigmatizing 
because of racial or ethnic identity (figure 3).

Fear: A humanities perspective
To better situate the idea of social–ecological landscapes of 
fear, we should recognize that understanding landscapes 
as imbued with fear and other emotions is not a new idea. 
Rather, the idea is borrowed from the social sciences and 
humanities, including the fields of geography, anthropology, 
psychology, and history, disciplines that have historically 
considered the importance of recording and interpreting 
how space is embodied or remembered (Gustafson 2001). 
The theory of historical trauma and others born from these 
disciplines exemplify how collective feelings of traumatic 
events alter future lived experiences (Brown-Rice 2013). 

We also draw on environmental scholars that think about 
space, relationships to the natural world, and violence to 
influence conservation (Musavengane and Leonard 2019). 
Notable inclusions of environmental scholars using social 
science frameworks in transdisciplinary ways to inform 
conservation efficacy include Havlick's book Bombs Away: 
Militarization, Conservation, and Ecological Restoration, 
alongside more recent work that inform how colonial lega-
cies influence biodiversity efficacy throughout the Caribbean 
and Africa (Havlick 2018, Weldemichel 2020, Mohammed 
et al. 2022). More recently, the 30 ¥ 30 initiative has provided 
an increased critique of how social injustice and other his-
tories are not compatible with contemporary conservation 
paradigms (Dinerstein et al. 2019).

By using the knowledge and frameworks of the humani-
ties, we begin to see how an environment holds not only 
wildlife, humans, and buildings but also all the social 
conditioning itself. More aptly put by geographer Yi-Fu 
Tuan (2013), “Landscape of fear refers both to physiologi-
cal states and to tangible environments.” In anthropology, 
it is even more pronounced that landscape, space, and the 
body represent important sites for cultural meaning, politi-
cization, and public discourse (Aucoin 2017). In asserting 
these beliefs and applying them in a socioecological lens, 
we can then assume that those memories, perspectives, and 

Figure 1. To demonstrate the diversity in which violent histories persist we share 10 explicit examples that show the global 
scale in which violence occurs and the varying and shifting timescales in which the repercussions of negative histories occur.
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labeling of place from historical events can have a myriad of 
outcomes and consequences depending on whose memo-
ries and perspectives are reproduced. To compare, where 
fear in free-ranging wildlife acts to constrain their behav-
ioral patterns, fear as a product of negative histories can 
have similar influences by suppressing ecological inquiry in 
researchers who then avoid particular physical and intellec-
tual zones (Szabó and Hédl 2011). By articulating the land-
scapes of fear theory in a social–ecological context, we take 
the theories born out of the humanities and the discourse of 
human–nonhuman relationships to create a path for criti-
cal thinking about the equitability and rigor of current and 
future conservation goals.

Manifestations of social–ecological landscapes  
of fear
In conservation, the failure to contextualize negative human 
histories often materializes in different ways, both separately 
and simultaneously, and with varying consequences to 
science (Petts 2007). The first manifestation of social–eco-
logical landscapes of fear is the devaluation or exclusion of 
certain geographic areas, ideas, or species on the basis of 
spatialized and place-based misconceptions. The second 
manifestation is evidenced by disproportionately low knowl-
edge within the discipline about certain conservation prob-
lems and species, which results in ill-informed conservation 
decisions (Meek et al. 2015, Buxton et al. 2021). Finally, the 
failure to fully consider a landscape's history can result in the 

erasure of perspectives and histories that do not align with 
dominant narratives.

Dismissal. Often, the stories told in ecological literature 
gloss over negative histories or frame negative histories 
as dichotomies of landscapes rather than as complex and 
evolving. Examples include how violence and turbulent 
governance can impede effective research and conservation 
efforts (Santangeli et al. 2019) and gaps in the data collec-
tion of terrestrial biodiversity in areas of lower resources, 
which potentially mislead scientific understandings of 
natural phenomena (Oliveira et  al. 2016, Callaghan et  al. 
2019). In essence, sites of negative perceptions become the 
“wrong” sites for science. As was seen in Warren County, 
North Carolina, polychlorinated biphenyl protests failed to 
stop a toxic waste dump being zoned in a predominantly 
Black and low-income area (McGurty 1997). The fear-
based dismissal of landscapes then manifests in the ways 
scholars recognize what are considered intact environ-
ments (Plumptre et al. 2021). Similar dismissals negatively 
shape the complexities of global landscapes. South Africa 
contains roughly 10% of the world's plant species and 
numerous species of endemic mammals, birds, and reptiles 
with levels of extinction risk (Cherry 2005, Curveira-
Santos et al. 2021). However, research conducted to address 
this biodiversity crisis can often dismiss and underempha-
size the potential legacy effect of racial conflicts during 
and after legalized Apartheid, too often focusing instead 

Figure 2. Conceptual graphic of the problematic framing of landscapes in conventional conservation and environmental 
scholarship where landscapes are dichotomized between pristine ecologically relevant and degraded landscapes. 
(a) Green space (b) Nature trails (c) Charismatic megafauna (d) Suburban  neighborhood (e) Nuisance wildlife 
(f) Cityscape (g) War and conflict (h) Forced removal (i) Redlining (j) Land conversion (k) Pollution (l) Industry.
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on ensuring national parks for wildlife protection (Skelcher 
2003, Cadman et al. 2010).

Fixation. Beyond the dismissal of certain spaces, there is an 
outsized fascination for specific species or places in con-
servation work, what we refer to as fixation. The traditional 
prioritization of “pristine” areas to conduct investigations 
and experiments is a deeply entrenched bias in ecology 
(Fletcher et al. 2021). Early conservation movements (e.g., 
twentieth century Sierra Club) reflect this bias, at which 
time research was conducted in “untouched” wilderness 
or areas of concern by the White upper- or middle-class 
people (Taylor 2000). In contrast, areas of high poverty 
housing arrangements (i.e., “slums” and “ghettos”) were 
commonly relegated as ecologically unimportant and were 
therefore understudied (Mahabir et al. 2016). The resultant 
ecological consequences of fixation on singular issues or 
species have included less funding to conduct studies in 
particular areas, such as urban environments, undermin-
ing the legitimacy of environmental injustice concerns 
(Bond 2017). Other examples of fixation include how cer-
tain conservation disasters are disproportionally covered. 
For instance, the Ixtoc-I and Deepwater Horizon oil spills in 
the Gulf of Mexico, like all catastrophic oil spills, had ini-
tial ecological repercussions. Their notoriety assured that 
both received a disproportionate number of resources and 
attention (Murphy et al. 2016). Meanwhile, oil spills such as 
the ongoing Peruvian spills that have occurred since 2000 
have failed to gain traction in mainstream conservation 

and media outlets (Chong and Srebot 2019, Mega 2022). 
Moreover, the relative absence of people from non-White 
backgrounds in ecology also creates a context in which 
both the conservation movement and the practice of ecol-
ogy deprioritizes issues and locations in certain landscapes 
until upheaval forces the acknowledgement of their rel-
evance (Yeeles 2015).

Similarly, social unrest throughout South America 
is known to increase human migration in biodiversity 
hotspots but has received comparatively less attention in 
ecology (Aide and Grau 2004). War can also have profound 
impacts on landscapes, reshaping land structure in uncon-
ventional ways (Hanson 2018). In Colombia, 79% of pro-
tected areas have experienced an increase in deforestation 
because of peace deals following decades of armed conflict 
(Clerici et al. 2020). However, through incomplete fram-
ing or exclusion, certain histories are deemed unimport-
ant, and issues are ignored. As a result, slow violence, the 
gradual progression of hazards, persists globally as invest-
ment is delayed or deterred and knowledge production is 
diminished (Butchart et  al. 2012, Gamu and Dauvergne 
2018, Davies 2019).

Erasure. Erasure, or the deletion of histories and negative 
identities of spaces, is another consequence of conducting 
conservation under a social–ecological landscape of fear. 
As an adaptation, erasure rewrites one history for another 
that better aligns with the dominant political paradigms, a 
powerful driver of landscape identity (Eley 2011). Erasure 

Figure 3. To formulate the argument of social–ecological landscape of fear five primary disciplines and areas of expertise 
were used as a framework. Subsequent questions arose as major points of interest in guiding the final outline and basis of 
the toolkit presented in the article.
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may also result from negative histories that compound 
into a single place-based narrative. For instance, Serengeti 
National Park, in Tanzania, is often touted as a “wild 
space” with hard boundaries, a narrative that juxtaposes 
the dynamic human conflict that takes place between 
stakeholders over land rights and wildlife use (Shetler 
2007, Weldemichel 2020). Although scholars have grappled 
with the consequences of erasure and have highlighted 
the unique human–wildlife coexistence and the success 
of conservation initiatives globally, erasure persists within 
particular spaces, reifying dominant ideologies (Hopcraft 
et al. 2015, Green et al. 2019).

Others have attempted to push back on the negative 
paradigm that places of modernity, such as cities, are places 
of collateral trauma that hurt biodiversity, showing instead 
how urban spaces can, in fact, aid species diversity and 
that even historically avoided spaces can harbor impressive 
and resilient biodiversity (Ives et  al. 2016, Oke et  al. 2021, 
Spotswood et  al. 2021). Despite this, scientific inquiry is 
still diminished in places afflicted with negative histories 
and biased identities, weakening our ability to mitigate the 
consequences of biodiversity loss and climate change more 
broadly (McPhearson et al. 2016, Turo and Gardiner 2020, 
Shackleton et  al. 2021). Intentional or not, land that bears 
the aftermath of conflict or disenfranchisement continues 
to face bias and is deemed unworthy of broader scientific 

endeavors (Cronin et  al. 2021). In turn, overcoming the 
repercussions of landscapes of fear to achieve conservation 
goals and expand the efficacy of justice, equity, diversity, and 
inclusion principles in ecology becomes an ever-pressing 
endeavor.

Overcoming place-based bias
Without thoughtful intervention, negative human histories 
will continue to produce landscape identities associated 
with fear, obfuscating the importance of certain natural 
environments and species. To combat the pervasiveness of 
the social–ecological landscapes of fear, we offer insight into 
three common practices for scholars and practitioners to 
recognize and deconstruct the biases that result from racist 
ideologies and histories that influence inquiry and prac-
tice: recognition, community collaboration, and cocreation 
(figure 4).

Recognition of histories. To address biased inquiry, it is impor-
tant for researchers to educate themselves about the nega-
tive human histories that occurred in their study region to 
inform conservation work and guide best practices (Trisos 
et  al. 2021). Situating research in a landscape's full history 
undoubtedly incurs a greater impact by removing the veil 
of White patriarchal paradigms and revealing the plural-
ism in the identity of a space (Morrissey 2015, Grove et al. 

Figure 4. A guide designed as a catalyst to overcome social–ecological landscapes of fear in environmental scholarship. 
The scales of justice are used both literally and metaphorically. Literally, given the constraints on scientific endeavors (i.e., 
resources and funding), scholars have to weigh which tools best fit the particular circumstances and what combination 
yields the greatest benefit. Metaphorically, the scales represent the justice that is being granted by using tools and being 
aware of place-based bias. There is no implicit hierarchy in the suggestions we make to overcome place bias.
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2018). For example, Yellowstone National Park is touted as 
a national jewel and a “pristine wilderness” where ecologists 
can study several natural phenomena while lauding conser-
vation success stories. However, this dominant narrative fails 
to recognize the violent historical events that shaped this 
landscape. Colonial ideologies justified the forced eviction 
of Indigenous tribes of North America for the formation 
of protected areas, policies that also facilitated the extirpa-
tion of grey wolves (Canis lupus; Coleman 2004, Robinson 
2005, West et  al. 2006, de Lange et  al. 2016). As Native 
American anthropologist and writer David Treuer (2021) 
stated, “Viewed from the perspective of history, Yellowstone 
is a crime scene.” Similarly, when the Ahwahneechee people 
were forcibly removed from Yosemite in 1850–1966 with 
the barring of their traditional practices, the ecosystem also 
became more vulnerable to forest fires (DeLuca and Demo 
2001). In this important case, ecological management ben-
efits from adhering to precolonial benchmarks and prescrib-
ing historic fire regimens.

Recognition also helps check the formation of hur-
ried management strategies by discerning the nuanced 
processes through which species become threatened and 
shedding light on many understudied species. For instance, 
mainstream conservation narratives that blamed white 
tailed deer (Odocoileus virginianus) and an endoparasite 
(Parelaphostrongylus tenuis) for reduced moose (Alces alces) 
populations failed to recognize the impact of European-
led clear-cutting of North American forest and poor land 
management practices (Gilbert 1974, Lankester 2010). In 
advancing the formation of protected areas, adequate his-
torical analysis might have revealed these environments 
selected for protection were strongly influenced by trauma 
and, more importantly, that centuries of land modification 
and traditional practices by Indigenous communities was 
far more successful at species and habitat conservation than 
erecting fencing and arbitrary boundaries (Farrell et  al. 
2021). More broadly, the omission of stewardship by a group 
sets precedent for the present-day lack of awareness, over-
simplification of issues, and the erasure of voices in decision-
making (Wilson 1999).

Using land acknowledgements in publications and other 
techniques of disseminating knowledge offers another 
example of explicit recognition. Land acknowledgments, 
although they are becoming more prevalent, are still not 
ubiquitous in academic publications, especially within lit-
erature that does not explicitly address socioecological 
concepts (Melanie 2019). We argue that centering indi-
geneity by including land acknowledgements, regardless 
of the scientific content, is a simple and effective way to 
recognize sovereignty and autonomy. However, too often, 
land acknowledgments remain generic or superficial. Some 
academics are hesitant to include them altogether, because 
they can be seen as performative or as an example of “white-
washing,” which defeats the purpose of genuinely honoring 
Indigenous land stewardship. However, there are several 
elements to a land acknowledgment that can enhance their 

significance. First, we recommend going beyond your insti-
tution's prewritten land acknowledgments if they were not 
crafted with Indigenous partners (Wark 2021). Second, land 
acknowledgments do not have to be solely related to Native 
American stewardship. Land acknowledgments should be 
tailored to the community in which you are working and 
should address multiple layers, including past and present 
stewardship efforts, in addition to the explicit recogni-
tion of the historical and ongoing harms within that place 
(Blenkinsop and Fettes 2020). Researchers can, for example, 
address Indigenous groups and environmental stewards by 
amplifying their efforts in places that face current politi-
cal conflict associated with land ownership (Ortiga 2004, 
Sánchez 2021, Trisos et al. 2021).

Finally, one can go beyond land acknowledgements to 
incorporate land-back acknowledgements. The essence of 
Land Back, the campaign to increase the sovereignty and 
power of native peoples, can be tailored to different geo-
graphic regions and ecosystems. For example, African wild-
life conservation in protected areas is directly tied to land 
dispossession and Eurocentric ideologies of what constitutes 
environmentally significant (Garland 2008). In time, aligning 
ecological work to grapple with all contemporary socio-
political thought potentially diminishes the significance of 
colonial scientific narratives (Pieratos et al. 2021). Although 
repossessing stolen land should not be contentious, whether 
through protest or retaliatory violence, the Land Back cam-
paign is nevertheless still debated between Indigenous activ-
ist and government structures. Not only does a land-back 
acknowledgement signal a paradigm shift, but it also begins 
to restructure power dynamics by suggesting that decision-
making about the environment should not predominantly 
reside with Western sciences. In addition, by asking that 
land not only be looked at as a commodity but as cultural 
and life sustaining helps increase Indigenous leadership 
in knowledge and decision-making (Scobie et  al. 2021). 
Beyond the recognition of the multiple and subversive nar-
ratives, it is important that researchers go the extra step to 
learn the perspectives of those living on or near their study 
sites (Sultana and Selim 2021). Environmental scholars must 
put in real effort to join the communities in which they work 
to achieve holistic knowledge production.

Community collaboration. Community inclusion is another tool 
to combat place-based bias in conservation scholarship. This 
approach is particularly salient when working on ecological 
conservation areas that have been deemed risky, dangerous, 
and degraded, often in ways that are at odds with peoples’ 
perceptions of their own communities and spaces (Nunes 
and Veloso 2018). Exemplary community inclusion involves 
early collaboration between natural and social scientists to 
study perceptions, knowledge, and attitudes in chosen geog-
raphies. Such studies reveal the identity of people who live 
and work in the landscape and any evolution in their con-
nections to the natural world (Ives and Kendal 2014, Weber 
2016). Pereira and colleagues (2021) found that employing 
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interviews to understand local knowledge was paramount to 
creating the best plan to manage the endangered parrotfish 
(Scarus trispinosus) in Brazil. Other studies show that there 
are likely trade-offs in the efficacy of marine protected areas 
on the basis of standards of equitable decision-making (Gill 
et al. 2019). To avoid place-based bias, we encourage scien-
tists to deliberately frame interactions from the perspectives 
of communities and natural surroundings. These actions 
also refute stereotypes and build connections that authen-
ticate the different identities, knowledge systems, and roles 
particular environments play within a society. Accordingly, 
there have been renewed calls for such meaningful col-
laborations, because these early studies of perceptions and 
knowledge essentially help show key insights into purely 
ecological questions (Maskrey et al. 2016, Mielke et al. 2016). 
Moreover, interdisciplinary collaborations are increasingly 
necessary, given that wildlife are intertwined with society 
and that social scientists share study sites with environmen-
tal scholars (Soga and Gaston 2020).

We should caution, however, that early collaborations are 
not a guarantee to success. Improper evaluation of success 
and nonholistic collaborations can worsen wildlife vulner-
ability despite much involvement from communities to cre-
ate work plans with conservation organizations (Bettinger 
et  al. 2021). Without genuine remorse and introspection 
for violence by colonial power paradigms, community col-
laboration and the insensitivity of negative legacy effects can 
reproduce harm, especially in areas where high conservation 
is abutted by colonialism-induced poverty (Petts 2007). To 
that end, building community partnerships can provide a 
path forward to help repair harm that results from negative 
human histories, ensure that stories are not lost, and offer 
beneficial platforms to disseminate relevant community top-
ics to various audiences.

Partnerships with champion stakeholders offer another 
promising way to forge productive collaborations. A cham-
pion stakeholder is not just someone who supports the 
research but who helps create buy-in from other community 
members, addressing the complexity that arises when unfa-
miliar scientists enter a community (Barot et al. 2019). These 
individuals investigate new lines of inquiry and, perhaps most 
importantly, can speak to the cultural attitudes that underlie 
community structure and values. We also challenge research-
ers to move beyond the idea that a champion stakeholder is 
a singular person; rather, they can be a voice that echoes the 
concerns and sentiments of community organization and 
scale. In essence, champion stakeholders become akin to an 
anthropologist's interlocutors, a network of complex rela-
tionships with humans and nonhumans that provide diverse 
perspectives on land-based trauma and conservation agendas 
(Unks et al. 2021). Genuine involvement of community stake-
holders acknowledges the power that communities have for 
influencing the objectives and impact of a study. Instead of 
researchers relying on antiquated opinions and framing that 
are detrimental to knowledge production, stakeholders can 
challenge scientists to ask relevant questions, advance new 

methods, and deconstruct normative language barriers for 
more effective dissemination of results (Barot et al. 2019). The 
incorporation of community partners is especially salient in 
environmentally degraded neighborhoods, where the focus 
is typically on exposure to pollutants and nuisance species 
rather than holistic biodiversity concerns (Ramalho and 
Hobbs 2012, Elmqvist et  al. 2013). Although working with 
vested community partners is lauded, it too requires adequate 
preparation through training on managing partnerships, 
conflict resolution, facilitation, and assessment, which often 
results in an extended project development phase (Sterling 
et al. 2017, Karasik 2020).

Beyond seeking a champion stakeholder, conservationists, 
ecologists, and environmentalists can emulate those same 
principles of collaboration and openness to readily posi-
tion themselves to partner with stakeholders. Researchers 
should look inward to ask themselves if they have historically 
silenced champion stakeholders by relying on and reproduc-
ing dominant landscape narratives, depriving the world of 
richer understandings of the landscapes in which they move 
and work (Hall 2003). In an ecological sense, one generally 
would not venture into the jungle without first building a 
relationship with a local guide. Why then is it acceptable to 
undertake research in urban environments or carry out so-
called nonremote fieldwork without the same due diligence? 
In these cases, researchers too often impede themselves and 
approach communities and landscapes with an incomplete 
view of their site's identity, history, and drivers of ecological 
change. In summary, these shortcomings stifle efforts to tackle 
environmental problems even with the suite of interdisciplin-
ary tools available (Shea 2021). The added complexity of com-
bating placed-base bias highlights the inherent necessity of 
employing the expertise of the humanities and social sciences.

Cocreation. To ensure that science reflects the full identity 
of an ecosystem rather than the identity fear portrays, it 
is imperative ecologists become comfortable recognizing 
the political ecology paradigm, which, in the words of 
environmental anthropologist Jason Roberts (2020), “are 
the economic structures and power relations that drive 
environmental change.” As such, an initial step would be to 
cocreate knowledge with local environmental justice and 
political ecology scholars (Norris et  al. 2016, Bowser and 
Cid 2020). Political ecology helps scrutinize who has the 
power and the effects of inequitable distribution of power 
(Roberts 2020). For example, in some cases, the imbalance 
of power dynamics between Indigenous communities and 
conservation and environmental nongovernmental organi-
zations often leaves people dispossessed of land and unable 
to actualize their rights (Rubis and Theriault 2020). The 
mission of environmental justice is to distribute power 
and reduce inequities in beneficiaries and burdens (Taylor 
2000, Agyeman et  al. 2016). Proper environmental justice 
scholarship is rooted in communities’ feelings, perceptions, 
attitudes, and values. Partnering with groups that conduct 
long-term community-focused research will be valuable 
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when designing conservation and ecology-focused studies 
within an area (Galafassi et  al. 2018, Massé and Margulies 
2020, Menton et al. 2020). These assessments elucidate the 
dominant power narratives that drive the social–ecological 
landscape of fear framework and, in doing so, create paths 
for conservation where just societal goals are met in tandem 
with conservation initiatives (McInturff et al. 2021).

Collaborations among ecologists, with environmental jus-
tice scholars, political ecologists, social scientists, historians, 
linguists, and community experts reveals the full identity of 
space. The inclusion of environmental historians, social sci-
entists, and linguists into the practice of ecology will bolster 
dynamic participatory science research by bridging commu-
nication gaps and leverages applied and theoretical ecology. 
Simultaneously, research groups must foster an atmosphere 
that allows for the authentic self-presentation of commu-
nity members via potential differences in mannerisms and 
sentiments (He et al. 2019, Golden et al. 2021). Beyond an 
inclusive atmosphere that merely tolerates the presence of 
different identities, which constitutes intellectual avoidance, 
a scientific environment that allows for authentic cocreation 
welcomes, anticipates, and grapples with, rather than fears, 
the differences of opinion and historical traumas that make 
an environment (Weir et al. 2019). As a result, the stories of 
those affected by negative histories are elevated, knowledge 
systems are broadened, and new agendas that govern project 
objectives are set (Hill et al. 2020, Svarstad and Benjaminsen 
2020). Notably, there are many pathways of cocreation and 
that depending on the project scope and timeline will likely 
dictate to what extent cocreation is possible (Chambers 
et al. 2021). Furthermore, by employing hands-on participa-
tory experiences, bilateral pathways of knowledge sharing 
are strengthened. Science not only affects individuals, but 
individuals affect science and scientists (Charles et al. 2020). 
Therefore, reciprocity, in theory, invigorates intergenera-
tional learning and our understanding of changes in genera-
tional landscape identity.

Conclusions
Although there are many resources to understand land-
scape patterns and processes, within ecological research, 
less attention has been afforded to spaces that are inflicted 
with negative histories and to the ways in which those his-
tories shape conservation activities and goals. Without first 
understanding the historical associations of people living 
in the middle of trauma (e.g., witnessed removal of people, 
degradation of land, and legacy of colonial mindsets), there 
remains a veil over the character of spaces that fosters place-
based bias in natural science research. The resultant bias, 
what we call social–ecological landscapes of fear, affects the 
type, duration, and scope of resultant ecological inquiry. 
The incomplete framing of landscapes stems from dominant 
historical narratives that portray particular places as being 
degraded, segregated, or exploited, and separate from ideal-
ized landscapes to where ecological research and conserva-
tion take place (Skandrani 2018). In turn, ecological inquiry 

in a landscape is impeded and unequal, compared with other 
areas deemed key to the frontiers of ecology (Meijaard et al. 
2015). Not only are these biased identities placed on study 
areas often outright false, but they also are derogatory and 
do unmeasured damage to the knowledge creation within 
environmental fields. More broadly, they contribute to the 
divide of science and public at large, which has implications 
for livelihoods, health, sustainability, and cultural heritage 
(Baden et al. 2007).

There is a need to tell and understand the stories of nega-
tive histories because, without them, our ability to study and 
conserve will be limited. Recognizing the harm enacted on 
communities and the deficiency of scientific advancement 
by looking at spaces through a singular lens, we provide 
recommendations for future research from evaluation to 
action that will allow the varied identities of study sites to 
positively influence scholarship. These tools build on past 
work that brings forth principles of coalition, collective 
knowledge building, and addressing personal partisanship 
(Kim 2009, Aceves-Bueno et  al. 2015). Actionable items 
include formal recognition of how negative historic actions 
such as forced removal, stigmatization, and racism have 
influenced the narratives of particular ecosystems. In addi-
tion, we argue for the explicit cocreation of knowledge with 
political ecologists to understand systematic drivers abetting 
fear into our work (Lowe et al. 2009). Although we focus on 
political ecology, there is a need for increased collaboration 
with historians, geographers, ethnographers, and cultural 
anthropologists to address combatting fear in the practice 
of ecology (Norris et al. 2016). Because knowledge disrupts 
fear, we must understand the narratives of space through 
the lens of the people living and working in an ecosys-
tem, which requires the expertise of social scientists and 
increased willingness of ecologists to promote dialogue with 
local communities and investment in relationship building. 
Other techniques to overcome bias involve active participa-
tory science and understanding community perceptions and 
environmental concerns (Martin 2020).

Fear on the physical landscape constrains an individual's 
behavior. Hesitancy to grapple with cruel pasts and alternate 
relationships with landscapes diminishes scientific rigor. 
In describing the social–ecological landscape of fear and 
its manifestations, we do not intend to chastise or draw 
ire by projecting ecological theory onto human behavior. 
Rather than simply highlighting this problem, we illuminate 
practices that allow researchers to reconsider and be more 
critical to the ways in which interpretations of places shape 
scientific inquiry. In doing so, we recognize how our own 
identities perpetuate implicit biases that shape scholarship. 
In response, we call for increased discussion about self-
awareness in science and how to share our work within the 
discipline and broadly with other groups (Yitbarak et  al. 
2021, Zvereva and Kozlov 2021). We view these recommen-
dations as catalysts in conjunction with other disciplines 
(e.g., anthropology, geography, law, women and gender stud-
ies) to carry out science that recognizes and addresses bias 
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in landscape identity. Ultimately, our efforts aim to ensure 
science operates fairly and equitably, and that the scope of 
questions is not abbreviated because of the status quo ide-
ologies of particular environments.

Acknowledgments
We thank the Ecological Society of America and the Black 
Ecologist Section for facilitating the opportunities for Black 
Ecologists to connect through scholarship and shared iden-
tities that was the driving catalyst for this work. We thank 
present and honorary members of the Applied Wildlife 
Ecology Lab including Anjali Boyd and D. André Green 
II for feedback and manuscript edits. We will continue 
to honor the legacies of the innumerable Black lives lost 
because of police brutality, inequities in healthcare access, 
and public health policies by striving for justice, equity, 
diversity, and inclusion in our scholarship and society. We 
acknowledge and affirm our institutions’ connections and 
relationships to the land the institutions are built on and our 
continued connection to the Nations who were the original 
inhabitants and caretakers of these lands. More broadly, we 
acknowledge our connection and responsibility to all Native 
nations. Finally, we recognize global land dispossession fol-
lowing colonial practices and the legacy effects. We stand in 
solidarity with all communities still overcoming who despite 
the current and past horrors continue to nurture relation-
ships with the natural environment.

References cited
Aceves-Bueno E et al. 2015. Citizen science as an approach for overcoming 

insufficient monitoring and inadequate stakeholder Buy-in in adaptive 
management: Criteria and evidence. Ecosystems 18: 493–506. https://
doi.org/10.1007/s10021-015-9842-4.

Adamson J, Evans MM, Stein R. 2002. The Environmental Justice Reader: 
Politics, Poetics, & Pedagogy. Pages 1–64 in Tucson, Arz.: University of 
Arizona Press.

Agyeman J, Schlosberg D, Craven L, Matthews C. 2016. Trends and directions 
in environmental justice: From inequity to everyday life, community, 
and just sustainabilities. Annual Review of Environment and Resources 
41: 321–340. https://doi.org/10.1146/annurev-environ-110615-090052.

Aide TM, Grau HR. 2004. Globalization, migration, and Latin American 
ecosystems. Science 305: 1915–1916. www.jstor.org/stable/3837859.

Akinyemi AA. 2022. Historical trauma compounds experiences of racial 
injustice. Nature Human Behaviour 6: 1183. https://doi.org/10.1038/
s41562-022-01435-2.

Archer DN. 2020. White men's roads through Black men's homes: 
Advancing racial equity through highway reconstruction. Vanderbilt 
Law Review 73: 1259. https://cdn.vanderbilt.edu/vu-wp0/wp-content/
uploads/sites/278/2020/10/19130728/White-Mens-Roads-Through-
Black-Mens-Homes-Advancing-Racial-Equity-Through-Highway-
Reconstruction.pdf.

Aucoin PM. 2017. Toward an anthropological understanding of space and 
place: Place, space, and hermeneutics. Contributions to Hermeneutics 
5: 395–412. https://doi.org/10.1007/978-3-319-52214-2_28.

Baden B, Noonan D, Turaga RM. 2007. Scales of justice: Is there a 
geographic bias in environmental equity analysis? Journal of 
Environmental Planning and Management 50: 163–185. https://doi.
org/10.1080/09640560601156433.

Barot S et  al. 2019. Urban ecology, stakeholders and the future of ecol-
ogy. Science of the Total Environment 667: 475–484. https://doi.
org/10.1016/j.scitotenv.2019.02.410.

Bettinger T, Cox D, Kuhar C, Leighty K. 2021. Human engagement and 
great ape conservation in Africa. American Journal of Primatology 83: 
e23216. https://doi.org/10.1002/ajp.23216.

Biermann C, Mansfield B. 2014. Biodiversity, purity, and death: Conservation 
biology as biopolitics. Environment and Planning D 32: 257–273. 
https://doi.org/10.1068/d13047p.

Blenkinsop S, Fettes M. 2020. Land, language and listening: The trans-
formations that can flow from acknowledging indigenous land. 
Journal of Philosophy of Education 54: 1033–1046. https://doi.
org/10.1111/1467-9752.12470.

Bond D. 2017. Oil in the Caribbean: Refineries, mangroves, and the nega-
tive ecologies of crude oil. Comparative Studies in Society and History 
59: 600–628. https://doi.org/10.1017/S0010417517000184.

Bowser G, Cid CR. 2020. Integrating environmental justice into applied 
ecology research: Somebody else's problem? Ecological Applications 30: 
e02250. https://doi.org/10.1002/eap.2250.

Brown-Rice K. 2013. Examining the theory of historical trauma among 
Native Americans. The Professional Counselor 3: 117–130. https://doi.
org/10.15241/kbr.3.3.117.

Butchart SHM et al. 2012. Protecting important sites for biodiversity con-
tributes to meeting global conservation targets. PLOS ONE 7: e32529. 
https://doi.org/10.1371/journal.pone.0032529.

Buxton RT et al. 2021. Key information needs to move from knowledge to 
action for biodiversity conservation in Canada. Biological Conservation 
256: 108983. https://doi.org/10.1016/j.biocon.2021.108983.

Cadman M, Petersen C, Driver A, Sekhran N, Maze K, Munzhedzi S. 2010. 
Biodiversity for Development: South Africa's Landscape Approach to 
Conserving Biodiversity and Promoting Ecosystem Resilience. Pretoria: 
South African National Biodiversity Institute. www.cbd.int/financial/
finplanning/southafrica-development-undp.pdf.

Callaghan CT, Rowley JJL, Cornwell WK, Poore AGB, Major RE. 2019. 
Improving big citizen science data: Moving beyond haphazard sam-
pling. PLOS Biology 17: e3000357. https://doi.org/10.1371/journal.
pbio.3000357.

Campbell-Staton SC, Walker RH, Rogers SA, De León J, Landecker H, Porter 
W, Mathewson PD, Long RA. 2021. Physiological costs of undocumented 
human migration across the southern United States border. Science 374: 
1496–1500. www.science.org/doi/10.1126/science.abh1924.

Chambers JM et  al. 2021. Six modes of co-production for sustain-
ability. Nature Sustainability 4: 983–996. https://doi.org/10.1038/
s41893-021-00755-x.

Charles A, Loucks L, Berkes F, Armitage D. 2020. Community science: 
A typology and its implications for governance of social–ecological 
systems. Environmental Science and Policy 106: 77–86. https://doi.
org/10.1016/j.envsci.2020.01.019.

Cherry M. 2005. South Africa: Serious about biodiversity science. PLOS 
Biology 3: e145. https://doi.org/10.1371/journal.pbio.0030145.

Chong A, Srebot C. 2019. Environmental Disasters and Mental Health: 
Evidence from Oil Spills in the Peruvian Amazon. Georgia State 
University. https://icepp.gsu.edu/files/2019/08/paper1908.pdf.

Clerici N et al. 2020. Deforestation in Colombian protected areas increased 
during post-conflict periods. Scientific Reports 10: 4971. https://doi.
org/10.1038/s41598-020-61861-y.

Coleman JT. 2004. Vicious: Wolves and Men in America. Yale University 
Press.

Cronin MR et  al. 2021. Anti-racist interventions to transform ecol-
ogy, evolution and conservation biology departments. Nature 
Ecology and Evolution 5: 1213–1223. https://europepmc.org/article/
med/34373620.

Cunningham CX, Johnson CN, Hollings T, Kreger K, Jones ME. 2019. 
Trophic rewilding establishes a landscape of fear: Tasmanian devil 
introduction increases risk-sensitive foraging in a key prey species. 
Ecography 42: 2053–2059. https://doi.org/10.1111/ecog.04635.

Curveira-Santos G, Sutherland C, Santos-Reis M, Swanepoel LH. 2021. 
Responses of carnivore assemblages to decentralized conservation 
approaches in a South African landscape. Journal of Applied Ecology 
58: 92–103. https://doi.org/10.1111/1365-2664.13726.

023-035-biac095_COW.indd   32 29/12/22   3:58 PM



Forum

https://academic.oup.com/bioscience  January 2023 / Vol. 73 No. 1 • BioScience   33   

Davies T. 2022. Slow violence and toxic geographies: “Out of sight” 
to whom? Environment and Planning C 40: 409–427. https://doi.
org/10.1177/2399654419841063.

de Lange E, Woodhouse E, Milner-Gulland EJ. 2016. Approaches used to 
evaluate the social impacts of protected areas. Conservation Letters 9: 
327–333 https://doi.org/10.1111/conl.12223.

DeLuca K, Demo A. 2001. Imagining nature and erasing class and race: Carleton 
Watkins, John Muir, and the construction of wilderness. Environmental 
History 6: 541–560. www.jstor.org/stable/pdf/3985254.pdf.

Dinerstein E et  al. 2019. A global deal for nature: Guiding principles, 
milestones, and targets. Science Advances 5: eaaw2869. https://doi.
org/10.1126/sciadv.aaw2869.

Eken G et al. 2004. Key biodiversity areas as site conservation targets. Bioscience 
54: 1110–1118. https://doi.org/10.1641/0006-3568(2004)054[1110:KBA
ASC]2.0.CO;2.

Elbroch LM, Ferguson JM, Quigley H, Craighead D, Thompson DJ, 
Wittmer HU. 2020. Reintroduced wolves and hunting limit the 
abundance of a subordinate apex predator in a multi-use landscape. 
Proceedings of the Royal Society B 287: 20202202. https://doi.
org/10.1098/rspb.2020.2202.

Eley G. 2011. The past under erasure? History, memory, and the contem-
porary. Journal of Contemporary History 46: 555–573. https://doi.
org/10.1177/0022009411403342.

Elmqvist T et  al. 2013. Stewardship of the biosphere in the urban era. 
Pages 719–746 in Elmqvist T et al., eds. Urbanization, Biodiversity, and 
Ecosystem Services: Challenges and Opportunities. Springer. https://
doi.org/10.1007/978-94-007-7088-1_33.

Farrell J, Burow PB, McConnell K, Bayham J, Whyte K, Koss G. 2021. 
Effects of land dispossession and forced migration on Indigenous peo-
ples in North America. Science 374: eabe4943. https://doi.org/10.1126/
science.abe4943.

Fletcher MS, Hamilton R, Dressler W, Palmer L. 2021. Indigenous knowledge 
and the shackles of wilderness. Proceedings of the National Academy of 
Sciences 118: e2022218118. https://doi.org/10.1073/pnas.2022218118.

Francis M. 1987. Some different meanings attached to a city park and com-
munity gardens. Landscape Journal 6: 101–112. https://doi.org/10.3368/
lj.6.2.101.

Galafassi D, Daw TM, Thyresson M, Rosendo S, Chaigneau T, Bandeira 
S, Munyi L, Gabrielsson I, Brown K. 2018. Stories in social–eco-
logical knowledge cocreation. Ecology and Society 23: 23. https://doi.
org/10.5751/ES-09932-230123.

Gamu JK, Dauvergne P. 2018. The slow violence of corporate social respon-
sibility: The case of mining in Peru. Third World Quarterly 39: 959–975. 
https://doi.org/10.1080/01436597.2018.1432349.

Garland E. 2008. The elephant in the room: Confronting the colonial 
character of wildlife conservation in Africa. African Studies Review 51: 
51–74. https://doi.org/10.1353/arw.0.0095.

Gerbrandt JL, Westman CN. 2020. When a pipe breaks: Monitoring an 
emergency spill in the oil sands and documenting its erasure of indig-
enous interests in land. Extractive Industries and Society 7: 1301–1308. 
https://doi.org/10.1016/j.exis.2020.07.012.

Gilbert FF. 1974. Parelaphostrongylus tenuis in Maine: II. Prevalence 
in moose. Journal of Wildlife Management 38: 42–46. https://doi.
org/10.2307/3800198https://doi.org/10.2307/3800198.

Gill DA, Cheng SH, Glew L, Aigner E, Bennett NJ, Mascia MB. 2019. 
Social synergies, tradeoffs, and equity in marine conservation impacts. 
Annual Review of Environment and Resources 44: 347–372. https://doi.
org/10.1146/annurev-environ-110718-032344.

Golden N, Devarajan K, Balantic C, Drake J, Hallworth MT, Morelli TL. 
2021. Ten simple rules for productive lab meetings. PLOS Computational 
Biology 17: e1008953. https://doi.org/10.1371/journal.pcbi.1008953.

Goodling E. 2021. Urban political ecology from below: Producing a 
“Peoples’ history” of the Portland Harbor. Antipode 53: 745–769. 
https://doi.org/10.1111/anti.12493.

Gravlee CC. 2009. How race becomes biology: Embodiment of social 
inequality. American Journal of Physical Anthropology 139: 47–57. 
https://doi.org/10.1002/ajpa.20983.

Green DS, Zipkin EF, Incorvaia DC, Holekamp KE. 2019. Long-term eco-
logical changes influence herbivore diversity and abundance inside a 
protected area in the Mara-Serengeti ecosystem. Global Ecology and 
Conservation 20: e00697. https://doi.org/10.1016/j.gecco.2019.e00697.

Grove JM, Locke DH, O'Neil-Dunne JPM. 2014. An ecology of prestige in New 
York City: Examining the relationships among population density, socio-
economic status, group identity, and residential canopy cover. Environmental 
Management 54: 402–419. https://doi.org/10.1007/s00267-014-0310-2.

Grove M, Ogden L, Pickett S, Boone C, Buckley G, Locke DH, Lord C, Hall 
B. 2018. The legacy effect: Understanding how segregation and environ-
mental injustice unfold over time in Baltimore. Annals of the American 
Association of Geographers 108: 524–537. https://doi.org/10.1080/2469
4452.2017.1365585.

Gurler EE, Ozer B. 2013. The effects of public memorials on social memory 
and urban identity. Procedia: Social and Behavioral Sciences 82: 858–
863. https://doi.org/10.1016/j.sbspro.2013.06.361.

Gustafson P. 2001. Meanings of place: Everyday experience and theoreti-
cal conceptualizations. Journal of Environmental Psychology 21: 5–16. 
https://doi.org/10.1006/jevp.2000.0185.

Gustafson E J. 2019. How has the state-of-the-art for quantification of land-
scape pattern advanced in the twenty-first century? Landscape Ecology 
34: 2065–2072. https://doi.org/10.1007/s10980-018-0709-x.

Hall S. 2003. Encoding/decoding. Pages 127–137 in Hall S, Hobson D, Lowe 
A, Willis P, eds. Culture, Media, Language. Routledge.

Hanlon WW. 2020. Coal smoke, city growth, and the costs of the industrial revo-
lution. Economic Journal 130: 462–488. https://doi.org/10.1093/ej/uez055.

Hanson T. 2018. Biodiversity conservation and armed conflict: A warfare 
ecology perspective. Annals of the New York Academy of Sciences 1429: 
50–65. https://doi.org/10.1111/nyas.13689.

He Y, Parrish JK, Rowe S, Jones T. 2019. Evolving interest and sense of self 
in an environmental citizen science program. Ecology and Society 24: 
33. https://doi.org/10.5751/ES-10956-240233.

Hill R et  al. 2020. Working with indigenous, local and scientific knowl-
edge in assessments of nature and nature's linkages with people. 
Current Opinion in Environmental Sustainability 43: 8–20. https://doi.
org/10.1016/j.cosust.2019.12.006.

Hopcraft JGC et  al. 2015. Conservation and economic benefits of a road 
around the Serengeti. Conservation Biology 29: 932–936. https://doi.
org/10.1111/cobi.12470.

Ives CD, Kendal D. 2014. The role of social values in the management of 
ecological systems. Journal of Environmental Management 144: 67–72. 
https://doi.org/10.1016/j.jenvman.2014.05.013.

Ives CD et al. 2016. Cities are hotspots for threatened species. Global Ecology 
and Biogeography 25: 117–126. https://doi.org/10.1111/geb.12404.

Jessen TD, Ban NC, NXEMŦOLTW Claxton, Darimont CT. 2022. 
Contributions of indigenous knowledge to ecological and evolutionary 
understanding. Frontiers in Ecology and the Environment 20: 93–101. 
https://doi.org/10.1002/fee.2435.

Karasik RJ. 2020. Community partners’ perspectives and the faculty role 
in community-based learning. Journal of Experiential Education 43: 
113–135. https://doi.org/10.1177/1053825919892994.

Kim MS. 2009. Cultural bias in communication science: Challenges of over-
coming ethnocentric paradigms in Asia. Asian Journal of Communication 
19: 412–421. https://doi.org/10.1080/01292980903293338.

Lankester MW. 2010. Understanding the impact of meningeal worm, 
Parelaphostrongylustenuis, on moose populations. Alces 46: 53–70. 
https://alcesjournal.org/index.php/alces/article/view/59/82.

Laundré JW, Hernández L, Altendorf KB. 2001. Wolves, elk, and bison: 
Reestablishing the “landscape of fear” in Yellowstone National Park, 
U.S.A. Canadian Journal of Zoology 79: 1401–1409. https://doi.
org/10.1139/cjz-79-8-1401.

le Roux E, Kerley GIH, Cromsigt JPGM. 2018. Megaherbivores modify trophic 
cascades triggered by fear of predation in an African savanna ecosystem. 
Current Biology 28: 2493–2499. https://doi.org/10.1016/j.cub.2018.05.088.

Lowe P, Whitman G, Phillipson J. 2009. Ecology and the social sci-
ences. Journal of Applied Ecology 46: 297–305. https://doi.
org/10.1111/j.1365-2664.2009.01621.x.

023-035-biac095_COW.indd   33 29/12/22   3:58 PM



Forum

34   BioScience • January 2023 / Vol. 73 No. 1 https://academic.oup.com/bioscience

Mahabir R, Crooks A, Croitoru A, Agouris P. 2016. The study of slums 
as social and physical constructs: Challenges and emerging research 
opportunities. Regional Studies, Regional Science 3: 399–419. 
10.1080/21681376.2016.1229130.

Martin T. 2020. Digging at the root of the tree: Conceptualizing relational 
ecological identity. Canadian Journal of Environmental Education 23: 
92–112. https://cjee.lakeheadu.ca/article/view/1677.

Maskrey SA, Mount NJ, Thorne CR, Dryden I. 2016. Participatory model-
ling for stakeholder involvement in the development of flood risk man-
agement intervention options. Environmental Modelling and Software 
82: 275–294. https://doi.org/10.1016/j.enversusoft.2016.04.027.

Massé F, Margulies JD. 2020. The geopolitical ecology of conservation: The 
emergence of illegal wildlife trade as national security interest and the 
re-shaping of US foreign conservation assistance. World Development 
132: 104958. https://doi.org/10.1016/j.worlddev.2020.104958.

McGurty EM. 1997. From NIMBY to civil rights: The origins of the 
environmental justice movement. Environmental History 2: 301–323. 
https://doi.org/10.2307/3985352.

McInturff A, Cannon CEB, Alagona PS, Pellow DN. 2021. Meeting at the 
crossroads: An environmental justice framework for large carnivore 
reintroductions and recoveries. Elementa: Science of the Anthropocene 
9: 00172. https://doi.org/10.1525/elementa.2020.00172.

McPhearson T, Pickett STA, Grimm NB, Niemelä J, Alberti M, Elmqvist 
T, Weber C, Haase D, Breuste J, Qureshi S. 2016. Advancing urban 
ecology toward a science of cities. BioScience 66: 198–212. https://doi.
org/10.1093/biosci/biw002.

Meek MH et  al. 2015. Fear of failure in conservation: The problem and 
potential solutions to aid conservation of extremely small popula-
tions. Biological Conservation. 184: 209–217. https://doi.org/10.1016/j.
biocon.2015.01.025.

Mega ER. 2022. Unprecedented oil spill catches researchers in Peru 
off guard. Nature (18 February 2022). https://doi.org/10.1038/
d41586-022-00333-x.

Meijaard E, Cardillo M, Meijaard EM, Possingham HP. 2015. Geographic 
bias in citation rates of conservation research. Conservation Biology 29: 
920–925. https://doi.org/10.1111/cobi.12489.

Meine C. 1999. It's about time: Conservation biology and history. Conservation 
Biology 13: 1–3. https://doi.org/10.1046/j.1523-1739.1999.013001001.x.

Melanie J. 2019. Breathing life into the territorial acknowledgement. 
Transnational Curriculum Inquiry 16: 74–81. https://doi.org/10.14288/
TCI.V16I2.192298.

Mendoza-Ponce A, Corona-Núñez RO, Galicia L, Kraxner F. 2019. 
Identifying hotspots of land use cover change under socioeconomic 
and climate change scenarios in Mexico. Ambio 48: 336–349. https://
doi.org/10.1007/s13280-018-1085-0.

Menton M, Larrea C, Latorre S, Martinez-Alier J, Peck M, Temper L, Walter 
M. 2020. Environmental justice and the SDGs: From synergies to gaps 
and contradictions. Sustainability Science 15: 1621–1636. https://doi.
org/10.1007/s11625-020-00789-8.

Mielke J, Vermaßen H, Ellenbeck S, Fernandez Milan B, Jaeger C. 2016. 
Stakeholder involvement in sustainability science: A critical view. 
Energy Research and Social Science 17: 71. https://doi.org/10.1016/j.
erss.2016.04.001.

Miriti MN. 2019. Nature in the eye of the beholder: A case study for cultural 
humility as a strategy to broaden participation in STEM. Education 
Sciences 9: 291. https://doi.org/10.3390/educsci9040291.

Miriti MN, Bailey K, Halsey SJ, Harris NC. 2020. Hidden figures in ecol-
ogy and evolution. Nature Ecology and Evolution 4: 1282. https://doi.
org/10.1038/s41559-020-1270-y.

Mohammed RS et al. 2022. Colonial legacies influence biodiversity lessons: 
How past trade routes and power dynamics shape present-day scien-
tific research and professional opportunities for Caribbean scientists. 
American Naturalist 200: 140–155. https://doi.org/10.1086/720154.

Morrissey RM. 2015. Bison Algonquians: Cycles of violence and exploitation in 
the Mississippi Valley borderlands. Early American Studies 13: 309–340. 
www.jstor.org/stable/24474892?seq=1#metadata_info_tab_contents.

Murphy D, Gemmell B, Vaccari L, Li C, Bacosa H, Evans M, Gemmell 
C, Harvey T, Jalali M, Niepa THR. 2016. An in-depth survey of the 
oil spill literature since 1968: Long term trends and changes since 
DeepwaterHorizon. Marine Pollution Bulletin 113: 371–379. https://doi.
org/10.1016/j.marpolbul.2016.10.028.

Musavengane R, Leonard L. 2019. When race and social equity matters in 
nature conservation in post-Apartheid South Africa. Conservation and 
Society 17: 135–146. https://doi.org/10.4103/cs.cs_18_23.

Norris PE, O'Rourke M, Mayer AS, Halvorsen KE. 2016. Managing the 
wicked problem of transdisciplinary team formation in socio-ecological 
systems. Landscape and Urban Planning 154: 115–122. https://doi.
org/10.1016/j.landurbplan.2016.01.008.

Nunes BF, Veloso L. 2018. Divided cities: Rethinking the ghetto in light of 
the Brazilian favela. Pages 225–244 in Hutchison R, Haynes BD, eds. 
The Ghetto: Contemporary Global Issues and Controversies. Routledge. 
https://doi.org/10.4324/9780429496516.

Oliveira U et al. 2016. The strong influence of collection bias on biodiversity 
knowledge shortfalls of Brazilian terrestrial biodiversity. Diversity and 
Distributions 22: 1232–1244. https://doi.org/10.1111/ddi.12489.

Oke C et  al. 2021. Cities should respond to the biodiversity extinc-
tion crisis. npj Urban Sustainability 1: 11. https://doi.org/10.1038/
s42949-020-00010-w.

Ortiga RR. 2004. Models for Recognizing Indigenous Land Rights in Latin 
America. World Bank.

Pain R. 2021. Geotrauma: Violence, place, and reposses-
sion. Progress in Human Geography 45: 972–989. https://doi.
org/10.1177/0309132520943676.

Parameswaran G. 2022. A history of ecofeminist-socialist resistance to eco-
crisis in India. Journal of International Women's Studies 24: 4. https://
vc.bridgew.edu/jiws/vol24/iss2/4.

Pereira PHC, Ternes MLF, Nunes JACC, Giglio VJ. 2021. Overexploitation 
and behavioral changes of the largest South Atlantic parrotfish (Scarus 
trispinosus): Evidence from fishers’ knowledge. Biological Conservation 
254: 108940. https://doi.org/10.1016/j.biocon.2020.108940.

Petts J. 2007. Learning about learning: Lessons from public engagement 
and deliberation on urban river restoration. Geographical Journal 173: 
300–311. https://doi.org/10.1111/j.1475-4959.2007.00254.x.

Pickett STA, Grove JM. 2020. An ecology of segregation. Frontiers in 
Ecology and the Environment 18: 535. https://doi.org/10.1002/fee.2279.

Pieratos NA, Manning SS, Tilsen N. 2021. Land back: A meta nar-
rative to help indigenous people show up as movement leaders. 
Leadership 17: 47–61. https://journals-sagepub-com.yale.idm.oclc.org/
doi/10.1177/1742715020976204.

Plumptre AJ et al. 2021. Where might we find ecologically intact communi-
ties? Frontiers in Forests and Global Change 4. https://doi.org/10.3389/
ffgc.2021.626635.

Pooley S. 2018. Descent with modification: Critical use of historical evi-
dence for conservation. Conservation Letters 11: e12437. https://doi.
org/10.1111/conl.12437.

Pulster EL, Gracia A, Armenteros M, Toro-Farmer G, Snyder SM, Carr 
BE, Schwaab MR, Nicholson TJ, Mrowicki J, Murawski SA. 2020. 
A first comprehensive baseline of hydrocarbon pollution in Gulf of 
Mexico fishes. Scientific Reports 10: 6437. https://doi.org/10.1038/
s41598-020-62944-6.

Ramalho CE, Hobbs RJ. 2012. Time for a change: Dynamic urban ecology. 
Trends in Ecology and Evolution 27: 179–188. https://doi.org/10.1016/j.
tree.2011.10.008.

Rizzello S. 2004. Knowledge as a path-dependence process. Journal of 
Bioeconomics 6: 255–274. https://doi.org/10.1007/s10818-004-2925-5.

Roberts J. 2020. Political ecology. Cambridge Encyclopedia of Anthropology 
(6 September 2020). http://doi.org/10.29164/20polieco.

Robinson MJ. 2005. Predatory Bureaucracy: The Extermination of Wolves 
and the Transformation of the West. University Press of Colorado.

Rodrigues RR. 2021. Downside up: Science matters equally to the Global 
South. Communications Earth and Environment 2: 100. https://doi.
org/10.1038/s43247-021-00171-1.

023-035-biac095_COW.indd   34 29/12/22   3:58 PM



Forum

https://academic.oup.com/bioscience  January 2023 / Vol. 73 No. 1 • BioScience   35   

Rubis JM, Theriault N. 2020. Concealing protocols: Conservation, 
Indigenous survivance, and the dilemmas of visibility. Social and 
Cultural Geography 21: 962–984. https://doi.org/10.1080/14649365.20
19.1574882.

Sánchez JA. 2021. The character of the people in the African descent of 
Latin America, a challenge for international law. Diálogo Andino 65: 
245–259. https://doi.org/10.4067/S0719-26812021000200245.

Santangeli A, Girardello M, Buechley ER, Eklund J, Phipps WL. 2019. 
Navigating spaces for implementing raptor research and conserva-
tion under varying levels of violence and governance in the Global 
South. Biological Conservation 239: 108212. https://doi.org/10.1016/j.
biocon.2019.108212.

Schell CJ, Dyson K, Fuentes TL, Des Roches S, Harris NC, Miller DS, Woelfle-
Erskine CA, Lambert MR. 2020. The ecological and evolutionary conse-
quences of systemic racism in urban environments. Science 369: 6510. 
www-science-org.yale.idm.oclc.org/doi/10.1126/science.aay4497.

Scobie M, Finau G, Hallenbeck J. 2021. Land, land banks and land 
back: Accounting, social reproduction, and Indigenous resurgence. 
Environment and Planning A 0: 0308518X2110608. https://doi.
org/10.1177/0308518 × 211060842.

Searle KR, Stokes CJ, Gordon IJ. 2008. When foraging and fear meet: 
Using foraging hierarchies to inform assessments of landscapes of 
fear. Behavioral Ecology 19: 475–482. https://doi.org/10.1093/beheco/
arn004.

Shackleton CM, Cilliers SS, du Toit MJ, Davoren E. 2021. The need for 
an urban ecology of the Global South. Pages 1–26 in Shackleton CM, 
Cilliers SS, Davoren E, du Toit MJ, eds. Urban Ecology in the Global 
South. Springer. https://doi.org/10.1007/978-3-030-67650-6_1.

Shea CM. 2021. A conceptual model to guide research on the activi-
ties and effects of innovation champions. Implementation 
Research and Practice 2: 1–13. https://journals.sagepub.com/doi/
full/10.1177/2633489521990443.

Shetler JB. 2008. Imagining Serengeti: A History of Landscape Memory 
in Tanzania from Earliest Time to the Present. Ohio University Press. 
https://doi.org/10.5860/choice.45-4534.

Simlai T. 2015. Conservation “wars”: Global rise of green militarisation. 
Economic and Political Weekly 50: 39–44. www.jstor.org/stable/44002961.

Skandrani Z. 2018. Decolonizing ecological research. Journal of 
Environmental Studies and Sciences 8: 368–370. https://link.springer.
com/article/10.1007/s13412-018-0501-x.

Skelcher B. 2003. Apartheid and the removal of black spots from Lake 
Bhangazi in Kwazulu-Natal, South Africa. Journal of Black Studies 33: 
761–783. www.jstor.org/stable/3180845.

Soga M, Gaston KJ. 2020. The ecology of human-nature interactions. 
Proceedings of the Royal Society B 287: 20191882, https://doi.
org/10.1098/rspb.2019.1882.

Sowman M, Sunde J. 2018. Social impacts of marine protected areas in South 
Africa on coastal fishing communities. Ocean and Coastal Management 
157: 168–179. https://doi.org/10.1016/j.ocecoaman.2018.02.013.

Spotswood EN, Beller EE, Grossinger R, Grenier JL, Heller NE, Aronson 
MFJ. 2021. The biological deserts fallacy: Cities in their landscapes 
contribute more than we think to regional biodiversity. Bioscience 71: 
148–160. https://doi.org/10.1093/biosci/biaa155.

Sterling EJ et al. 2017. Assessing the evidence for stakeholder engagement 
in biodiversity conservation. Biological Conservation 209: 159–171. 
https://doi.org/10.1016/j.biocon.2017.02.008.

Sultana R, Selim SA. 2021. Residents’ perceptions of the role and man-
agement of green spaces to provide cultural ecosystem services in 
Dhaka, Bangladesh. Ecology and Society 26: 5. https://doi.org/10.5751/
es-12656-260405.

Svarstad H, Benjaminsen TA. 2020. Reading radical environmental justice 
through a political ecology lens. Geoforum 108: 1–11. https://doi.
org/10.1016/j.geoforum.2019.11.007.

Swanson A, Arnold T, Kosmala M, Forester J, Packer C. 2016. In the 
absence of a “landscape of fear”: How lions, hyenas, and cheetahs coex-
ist. Ecology and Evolution 6: 8534. https://doi.org/10.1002/ece3.2569.

Szabó P, Hédl R. 2011. Advancing the integration of history and ecol-
ogy for conservation. Conservation Biology 25: 680–687. https://doi.
org/10.1111/j.1523-1739.2011.01710.x.

Taylor DE. 2000. The rise of the environmental justice paradigm: Injustice 
framing and the social construction of environmental discourses. 
American Behavioral Scientist 43: 508–580. www-proquest-com.yale.
idm.oclc.org/intermediateredirectforezproxy.

Treuer D. 2021. Return the national parks to the tribes. Atlantic 
(May 2021). www.theatlantic.com/magazine/archive/2021/05/
return-the-national-parks-to-the-tribes/618395.

Trisos CH, Auerbach J, Katti M. 2021. Decoloniality and anti-oppressive 
practices for a more ethical ecology. Nature Ecology and Evolution 5: 
1205–1212. https://doi.org/10.1038/s41559-021-01460-w.

Tuan Y. 2013. Landscapes of Fear. University of Minnesota Press: 6.
Tuck E. 2009. Suspending damage: A letter to communities. Harvard 

Educational Review 79: 409–428. https://doi.org/10.17763/
haer.79.3.n0016675661t3n15.

Turner MG. 1989. Landscape ecology: The effect of pattern on process. 
Annual Review of Ecology and Systematics 20: 171–197. https://doi.
org/10.1146/annurev.es.20.110189.001131.

Turo KJ, Gardiner MM. 2020. The balancing act of urban conser-
vation. Nature Communications 11: 3773. https://doi.org/10.1038/
s41467-020-17539-0.

Unks R, Goldman MJ, Mialhe F, de Pinho JR. 2021. “People should also 
look after the people”: Relational values of wildlife and collectively titled 
land in ilkisongo maasai group ranches in Southern Kenya. Ecology and 
Society 26. https://doi.org/10.5751/ES-12539-260328.

Wark J. 2021. Land acknowledgements in the academy: Refusing the settler 
myth. Curriculum Inquiry 51: 191–209. https://doi.org/10.1080/03626
784.2021.1889924.

Weber EU. 2016. What shapes perceptions of climate change? New research 
since 2010. WIREs Climate Change 7: 125–134. https://doi.org/10.1002/
wcc.377.

Weir D, McQuillan D, Francis RA. 2019. Civilian science: The potential 
of participatory environmental monitoring in areas affected by armed 
conflicts. Environmental Monitoring and Assessment 191: 618. https://
doi.org/10.1007/s10661-019-7773-9.

Weldemichel TG. 2020. Othering pastoralists, state violence, and the 
remaking of boundaries in Tanzania's militarised wildlife conservation 
sector. Antipode. 52: 1496–1518. https://doi.org/10.1111/anti.12638.

West P, Igoe J, Brockington D. 2006. Parks and peoples: The social impact of 
protected areas. Annual Review of Anthropology 35: 251–277. https://
doi.org/10.1146/annurev.anthro.35.081705.123308.

Wilson PI. 1999. Wolves, politics, and the Nez Perce: Wolf recovery in Central 
Idaho and the role of native tribes. Natural Resources Journal 39: 543–564. 
www.jstor.org/stable/24888511?seq=1#metadata_info_tab_contents.

Yeeles A. 2015. Weathering unrest: The ecology of urban social disturbances 
in Africa and Asia. Journal of Peace Research 52: 158–170. https://doi.
org/10.1177/0022343314557508.

Yitbarek S, Bailey K, Tyler S, Strickland J, McCary M, Harris NC. 2021. 
Inclusive sustainability approaches in common-pool resources from 
the perspective of Blackologists. BioScience 71: 741–749. https://doi.
org/10.1093/biosci/biab052.

Zanette LY, Clinchy M. 2019. Ecology of fear. Current Biology 29: 
R309–R313. https://doi.org/10.1016/j.cub.2019.02.042.

Zvereva EL, Kozlov MV. 2021. Biases in ecological research: Attitudes of 
scientists and ways of control. Scientific Reports 11: 226. https://doi.
org/10.1038/s41598-020-80677-4.

Gabriel I. Gadsden (gabriel.gadsden@yale.edu) and Nyeema C. Harris, 
PhD are affiliated with the Applied Wildlife Ecology (AWE) Lab, in the 
School of the Environment at Yale University, in New Haven, Connecticut, 
in the United States. Nigel Golden, PhD is affiliated with the Woodwell 
Climate Research Center, Woods Hole, in Falmouth, Massachusetts, in the 
United States.

023-035-biac095_COW.indd   35 29/12/22   3:58 PM


