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1 Habitat Loss: Changing 
How Animals Think?
Paul C. Paquet and Shelley M. alexander

1.1 Introduction

What if ecologists, conservationists, animal advocates, 
and decision makers conceived of habitat as an 
‘experience’ comprising more than suitable patches 
of land and water where animals live, find food, 
shelter, protection, and mates for reproduction? 
How might we view the effects of habitat loss and 
degradation if scientists and others considered that 
habitat for animals mirrors how we, as humans, 
experience our own environment: giving rise to 
language, emotion, feeling, morality, and culture? 
We might then understand habitat to be the fabric 
of being, extending beyond the physical and numer-
ical aspects that have traditionally limited the con-
cept when applied to wild animals. Accordingly, we 
would recognize that the destruction of habitat 
means more as well; likely resulting in the impov-
erishment of community and individual well-being, 
and dramatically changing the way animals perceive 
and experience their environment. This ghettoiza-
tion of experience in these otherwise vital ‘places’ is 
not unlike what homeless people who have been 
forced to live a marginal existence might suffer.

Because of human population growth, wild ani-
mals and the terrestrial and aquatic environments 
that sustain them are being pushed to the brink, 
shaping the present and future of species. Almost 
all wild animals now live in environments that have 
been altered, often radically, by humans. Moreover, 
the world’s lands and oceans are being increasingly 
transformed to exclusive human uses as garbage 
repositories, transportation corridors, industrial 
farms, urban developments and places for resource 
extraction. These disturbances are depriving native 
species of life-sustaining habitats and impoverishing 
the lives of those that persist. As would be expected, 
many species are threatened or endangered because 
they have been deprived of their native habitats, or 
now live in habitats that have been degraded, or 
converted to other uses. Undeniably, habitat loss is 

now the dominant threat to species around the 
world (Sala et al., 2000).

The principal influences in this destruction are 
humankind’s limitless demand for space, intensified 
by the over-exploitation of species, pollution, cli-
mate change, and rampant poaching. Consequently, 
wild animals are continually being exposed to envi-
ronmental change more rapid than that which they 
have experienced in their evolutionary past 
(Palumbi, 2001). The result is altered species inter-
actions and declines that include extinctions and 
changing ranges (Parmesan, 2006; Jackson and 
Sax, 2010). In turn, these changes are driving adap-
tive responses, including speciation and hybridiza-
tion (Hendry et  al., 2011; Lankau et  al., 2011). 
Seldom considered, however, this loss of habitat 
also impinges upon the health and well-being of the 
animals that depended on that habitat for subsist-
ence. Deprived of a home in which to live, or com-
pelled to survive in suboptimal environments, 
suffering and death is inevitable for many species. 
Destroying species’ homes, therefore, is a pro-
foundly harmful activity that intrinsically consti-
tutes a form of animal abuse (White, 2017). When 
humans convert land and seascapes for exclusive 
use, they inevitably reduce or eliminate its useful-
ness as habitat for the other species that live there. 
This is because species respond to their environ-
ment in ways that maximize their likelihood of 
survival, and these responses are conferred through 
evolution and experience. However, the loss of 
habitats alter the landscape’s inherent qualities, 
resulting in novel conditions that affect the ability 
of the environment to provide conditions appropri-
ate for individual and population persistence.

How different animals perceive and respond to 
their changing environment, and how those percep-
tions and responses affect their well-being is not 
well understood. In theory, we would expect a 
spectrum of responses reflecting evolutionary histories 
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and contemporary adaptations to local environments. 
Notably, human alteration of the landscape often 
occurs more rapidly than species can adapt to the 
resulting novel environment, potentially leading to 
maladaptive responses. Some resilient species, how-
ever, are less likely to be affected by changes in their 
environment than those who might perish because 
of disturbance, whereas some species might even 
thrive.

To understand how other animals might change 
their thinking, not by choice but by necessity, we first 
have to change how we think: and pay attention to 
the science of animal sentience, acknowledging that 
non-human animals have the capacity to feel, per-
ceive, or experience subjectively. Herein, we chal-
lenge the traditional concept of habitat (which we 
first define) and understanding of the consequences 
of habitat alteration and loss. Applying a multispe-
cies ethnography and animal sentience perspective, 
we consider the variety of ways in which habitat 
modification changes the way animals sense, think 
about, and experience their environment. As 
Dawkins (1990) stated ‘The animals’ viewpoint . . . 
provides the only plausible bridge between observ-
able events such as physiological and behavioural 
changes . . . and the subjective experiences of 
animals . . .’.

1.2 Reviewing Contemporary  
Ideas of Habitat

The term habitat is one of the more ambiguous 
constructs of ecology and conservation science. 
Interpretation and application of the concept is 
inconsistent and lacks uniformity, often resulting in 
conflicting and vague scientific descriptions 
(Mitchell et al., 2012). The most common uses of 
the term habitat are grounded on ecological niche 
theory. Here, every species in an ecosystem occu-
pies a niche, which comprises the sum total of its 
relationships with the biotic and abiotic elements 
of its environment – more simply, what it needs to 
survive. Hutchinson (1957) first framed the view 
used by most ecologists, defining niche as the intersec-
tion of all of the ranges of tolerance under which 
an organism can live, including temperatures, cli-
mate, type of shelter, food sources, and many other 
factors. Hall et al. (1997), reflecting contemporary 
definitions derived from seminal ecologists 
(Grinnell, 1917; Leopold, 1933; Hutchinson, 1957; 
Odum and Barrett, 1971), defined ‘habitat’ as the 
resources and conditions present in an area that 

produce occupancy – including survival and repro-
duction – by a given organism. Mitchell et al. (2012) 
similarly describe ‘habitat’ to include abiotic and 
biotic factors, and emphasize that organisms ‘select’ 
the resources and conditions that increase fitness.

These definitions, however, remain deficient – 
lacking, we would argue, the essential ‘essence’ of 
habitat. Instead, they favour thinking about habitat 
as patches of vegetation filled with differing numbers 
of animals – all discrete, countable, objectifiable 
things and connections. They ignore that non-
human animals are conscious and sentient beings 
who experience their environment as individuals, 
and that there is more to habitat than we can count 
(Cameron, 1963). Moreover, these definitions fail to 
recognize that non-human animals likely experience 
(maybe respond to) the world similarly to humans. 
The effects of habitat loss on animals then, should 
consider factors contemplated when studying how 
habitat loss or change affects people. For example, 
an animal can exist and persist in a compromised 
habitat but still be suffering owing to anxiety and 
trauma of displacement. What this all means is that 
current definitions of ‘habitat’, and therefore our 
evaluation of the effects of habitat loss, fall short of 
the reality experienced by non-human animals.

1.3 Animal Sentience and Habitat

Conservation scientists do not know everything 
about the effects of habitat loss on wild species, but 
we know a lot – enough to extrapolate and predict 
consequences. Our current understanding, however, 
is incomplete and remains fraught with speciesism 
(see Chapter 19, this volume) and ideas of human 
exceptionalism (Dawkins, 1990). Accordingly, 
existing frameworks for evaluating effects of habi-
tat loss often fall short because many scientists are 
reluctant to recognize non-human animals as con-
scious and emotionally responsive beings, endowed 
with capacity for logical thought. They are conse-
quently unwilling to extend the potential for psycho-
logical or psychosomatic ramifications of severe 
habitat change to non-human animals. Yet, the 
notion that humans are individuals and will experi-
ence dire consequences from rapid ecological 
change is readily accepted.

There are, however, sound biological reasons for 
recognizing non-human animals as conscious beings 
who employ rational adaptive strategies to address 
problems as they change and evolve. Charles 
Darwin’s reflections on morality and ideas about 
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evolutionary continuity stressed that anatomical, 
physiological, and psychological differences among 
species are differences in degree rather than kind 
(Darwin, 1874), suggesting that stripping animals 
of the traits they clearly possess is questionable 
science. Moreover, the ability of some animals (par-
ticularly resilient ones) to adapt to unpredictably 
changing conditions or novel stimuli shows they 
are conscious and able to assess what needs to be 
done in a given situation. This ability for adaptive 
reasoning has persuaded many scientists that some 
sort of cognition must be required to orchestrate 
such versatile behavior (Griffin, 2013).

Bekoff (2011) argues that we share with other 
mammals and vertebrates the same areas of 
the brain that are important for consciousness and 
processing emotions and:

we don’t have to go beyond the science or embellish 
what we know to appreciate how they express their 
intellectual skills and emotional capacities. When 
we say animals are conscious and smart we mean 
they know what to do to adapt to ever-changing 
environments.

(Bekoff, 2011)

In 2012, leading scientists from around the world 
reached a unanimous decision that animals – spe-
cifically mammals and birds – are conscious beings:

The absence of a neocortex does not appear to 
preclude an organism from experiencing affective 
states. Convergent evidence indicates that non-
human animals have the neuroanatomical, 
neurochemical, and neurophysiological substrates of 
conscious states along with the capacity to exhibit 
intentional behaviors. Consequently, the weight of 
evidence indicates that humans are not unique in 
possessing the neurological substrates that generate 
consciousness. Non-human animals, including all 
mammals and birds, and many other creatures, 
including octopuses, also possess these neurological 
substrates.

(Low, 2012)

Clearly, wild animals are thoughtful animals that 
make adaptive decisions in response to their chang-
ing environment, including to the loss of habitat. In 
so doing, they change their thinking from what 
might be considered the undisturbed norm. That 
they change their thinking, however, does not mean 
their new strategies for survival are always success-
ful. We contend that depriving any animal (includ-
ing humans) of their life requisites by destroying or 
impoverishing their surroundings adversely affects 
and causes suffering to individuals through trauma 

of displacement, distress, reduced security, and 
sometimes starvation. These discomforts (suffer-
ings) are well beyond and additive to what might 
occur naturally (i.e. non-anthropogenic) (Fig. 1.1).

(a)

(b)

Fig. 1.1. (a) Humans adversely affect the habitat security 
of gray wolves in countless of ways. Wolves are often 
killed by hunters for recreation and trophies, and by 
commercial trappers for fur. (b) When hunters and 
trappers kill breeding females, pups are orphaned 
and their survival consequently compromised, which in 
turn affects the persistence of the pack. (Image credits: 
Paul Paquet.)
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Reflecting evolutionary history and resilience to 
change, animal species reside on a scale with ‘gen-
eralists’ on one end and ‘specialists’ on the other. 
When environmental conditions change, generalists 
are able to adapt but specialists tend to fall victim 
to  extinction much more easily (Townsend et  al., 
2003). Specialist species can thrive only in a nar-
row range of environmental conditions or have 
limited and restrictive diets. An example of a spe-
cialist would be the koala (Phascolarctos cinereus), 
which lives in  eucalyptus  trees and mainly con-
sumes eucalyptus leaves. Specialist species are sen-
sitive to environmental change and often fail to 
thrive in the face of habitat loss. An example of a 
generalist would be the common red fox (Vulpes 
vulpes), which can adapt to a broad range of living 
conditions and opportunistically consume a vari-
ety of foods (MacDonald, 1980). Using a diversity 
of different resources, generalist species are able to 
thrive in a wide variety of environments, which 
enables them to adapt to changes in habitat. 
Confronted with loss of habitat, most animals 
likely change the way they think so they can change 
the way they live. Generalists, having more flexible 
biology than specialists, can often develop new 
strategies for survival and adapt to a changed envi-
ronment. Specialists, on the other hand, although 
aware of the need to change, often fail to adapt 
because they are physically constrained by their 
biology. We think those species are more likely to 
suffer more because they are unable to respond 
effectively.

The remainder of our chapter expands our under-
standing of the effects of habitat loss to derive a 
more encompassing construct that recognizes there 
are multiple ways to experience the world.

1.4 Multispecies Ethnographies 
and Habitat Experience

Extending outdated notions of habitat into the 
realm of animal sentience to consider habitat 
ex perience requires a multispecies ethnographic 
lens. Ethnographic research focuses on individual 
and cultural experiences of humans – it involves the 
deep description of everyday life and practice 
(Smart, 2014). A multispecies ethnography then, 
recognizes that sentience is not a unique capacity of 
humans. The approach acknowledges that humans 
‘live amongst a host of other social creatures’ (Lynn, 
1998). And as we noted previously, humans are not 

the only species to experience community, space, 
self, existence, or have behavioural flexibility.

Through the multispecies ethnographic approach 
we can argue that non-human animals perceive 
habitat as more than the sum of the parts (patches, 
connections, numbers of animals, species interac-
tions): Habitat is imbued with meaning. Habitat 
has places with significance beyond the mere physi-
cal attributes (Alexander and Lukasik, 2017). 
Habitat for any animal can be thought of as the 
storyline of individuals, its generational and inter-
generational history, relationships, successes, fail-
ures and emotional consequences. Although rarely 
considered for non-human animals, all are tightly 
coupled with the quantitative measures of individ-
ual and population survival, fitness, and persis-
tence. There is a moral imperative here, aptly stated 
by Bekoff (2007): ‘As self-conscious, sentient beings 
ourselves, we are able to recognize suffering, and 
we are obligated to reduce it whenever we can’. 
Scientists would not hesitate to consider that the 
unpredicted loss of homes, food, community, 
friends, language, moral justice, have implications 
for the human experience.

1.5 How Might Habitat Loss Change 
How Animals Think?

Using a multispecies ethnographic approach, the 
world should exist to all animals, but likely each 
species thinks distinctively about ‘their’ world. 
Characteristi cally evolved sensory equipment, detec-
tion sensitivities, and ranges mean the experiences 
that other species have are different from our own 
(humans). The same world can, and does, seem 
very different to a wolf (Canis lupus) compared with 
a human. Wolves see just fine, but communicate, 
experience, and think about their environment pri-
marily through olfaction (Paquet, 1991), a world 
that is difficult for us to imagine (Horowitz, 2016). 
But different from human does not mean inferior. 
We can confidently expect they perceive and 
understand objects, themselves, and others and 
that canids are better at some tasks than humans 
(Horowitz, 2016).

All sentient beings perceive the world through 
patterns and experience. Researchers have shown 
that animal brains are composed of billions of neu-
rons, which are specifically adapted to detect 
‘shapes, colours, smells, sounds, movement, and so 
on . . . and that brains are endowed with mecha-
nisms that enable extraction of what neuroscientists 
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call “global” or “pattern like”, relationships’ 
(Vereyla, 1993; Mingyur and Goleman, 2007). The 
ability to recognize these patterned relationships 
helps us understand how we should and should not 
act, to perceive and understand our environment, 
and determine how to preserve ourselves. They are 
the basis of emotions and confer survival (Bekoff, 
2007). Humans and non-humans alike share these 
gifts. And even if the brains of other animals differ 
from our own, they are structurally similar enough 
to have evolved a capacity to think about and 
understand space, patterns, and relationships. As 
such, changing the patterns of the landscape 
through loss and degradation will affect how ani-
mals think, and have attending – sometimes devas-
tating – emotional consequences (e.g. the loss of a 
life partner).

Although many researchers identify and assess 
animal suffering only by physiological measures 
(heart rate, respiration) (Bekoff, 2007), suffering 
is now understood to include an organism’s inter-
action with environmental stimuli that evoke fear 
and anxiety, affective states consciously recog-
nized and responded to by thinking individuals. 
Animals can cope with fear and anxiety, but if 
these states are excessive in either intensity or 
duration, distress will occur and the welfare of the 
animal will be compromised (Webster, 2005). 
Hence, if we consider what loss of habitat feels 
like and how non-human animals think about it, 
we need to extend ideas of what that might look 
like for a human.

In the realm of humans, we would expect 
responses to habitat loss or rapid ecological change 
(e.g. the loss of one’s home to a bulldozer) to have 
cognitive and even social consequences, including 
significant effects like post-traumatic stress disor-
der (PTSD), degradation of economic/social status, 
and epigenetics (see below for further discussion on 
epigenetics) (Badyaev, 2005). For animals, the loss 
of freedom, loss of access to resources, fear, isolation, 
and inability to carry out tasks that would nor-
mally ensure fitness, reproduction, and survival, 
create a situation of chronic stress not unlike dis-
placed human populations. Individuals exposed to 
repeatable but consistently unfamiliar stressors 
develop ‘stressful helplessness’, losing their ability 
to react to any stressor (Badyaev, 2005). Epigenetics, 
the study of changes in organisms caused by modi-
fication of gene expression rather than alteration 
of the genetic code, suggest these effects have 

multigenerational consequences for fitness in 
humans and other animals (Badyaev, 2005). The 
moral is that habitat confers welfare effects on all 
animals and its loss needs to be understood in such 
a perspective.

Intended to engender further discussion, we offer 
a few examples of behavioural evidence supporting 
multispecies ethnographic views of adaptive think-
ing (and suffering) related to habitat loss. Neale 
et al. (2007) noted that with loss of habitat comes 
‘potential for increased transients (unfamiliar ani-
mals) possibly, less ability to hold space’ and so a 
reduced perception of the security of their territory. 
His research focused on coyotes (Canis latrans), 
noting that this species characteristically has high 
site fidelity for familiar places where they are less 
vulnerable to people. We know that transient coy-
otes are more likely to have conflicts with people. 
Hence, habitat loss may generate conflict, which 
triggers stressors caused by management approaches 
to deal with that conflict. More critically, unfamil-
iar animals transgressing territorial boundaries can 
result in the need for resident animals to engage 
more actively in patrolling, enforcement of bound-
aries, and protection of mates, pups, and food 
resources.

Activity patterns may directly change owing to 
species/individual influx and more contact with 
‘threat species’ like humans, and this may evoke 
fear, which in turn has fitness implications. For 
example, Smith et al. (2017) found that ‘when peo-
ple are nearby, female pumas (Puma concolor) 
tended to abandon or eat less of their kill’. Such 
changes have been observed to alter circadian 
rhythms, which entrain animal experience and can 
negatively affect thinking. Consider a situation in 
which humans are forced to upend circadian 
rhythms and move constantly to avoid detection. 
A common understanding is that sleep deprivation in 
humans leads to psychiatric and physical suffering 
(McEwen and Karatsoreos, 2015; Murphy and 
Peterson, 2015).

Physiological indicators of social and nutritional 
stress can provide insight into the responses of spe-
cies to changes in food availability, and the effects 
of resource availability on fitness-related physiol-
ogy. Food is a major component of habitat and its 
lack of availability is in some cases equivalent to 
loss of habitat. In coastal British Columbia, Canada, 
grizzly bears evolved with spawning salmon as an 
abundant but spatially and temporally constrained 
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source of food. Recent and dramatic declines in 
salmon (Oncorhynchus sp.) owing to habitat loss 
and overfishing appear to have consequences on 
bear health and ultimately fitness. Studies suggest 
that coastal bears could be experiencing nutritional 
and social stress in response to ongoing salmon 
declines, forcing bears to rethink long-established 
strategies for survival (Bryan et  al., 2013, 2014) 
(Fig. 1.2).

Habitat loss coupled with human disturbance 
(including physical presence, sound, light) could 
affect species movements, interrupt activity pat-
terns, and lead to subsequent health and adverse 
welfare effects. Van der Meer et  al. (2011) found 
that the daily activity in two parapatric (in which 
ranges do not significantly overlap but are immedi-
ately adjacent to each other) Zimbabwean popula-
tions of African wild dog (Lycaon pictus) showed 
similar behavioural consequences, with the dogs 
adjusting their hunting activity to reduce chances 
of encountering humans. This, however, had the 
unfortunate cost of increasing the dog’s risk of 
encountering hyena (Crocuta crocuta) and lions 
(Panthera leo), with upwards of 70% increasing 
risk of predation by these competitors.

Social carnivores usually rely on communication 
systems that have evolved within the non-human 
dominated soundscape. Communication through 

sound is essential to many species for reproductive 
success, acquisition of prey, territorial maintenance, 
and social cohesion. Wolves, for instance, have an 
elaborate repertoire of vocalizations (Harrington 
et  al., 2003), used to find fellow pack members 
when apart, for social purposes such as maintain-
ing relationships with members of the pack, and as 
warnings to alien wolves and other species. Habitat 
loss, urbanization, and mechanization change the 
way sound moves across a landscape, potentially 
altering the social fabric of wolves and their 
communities.

Adverse effects of habitat loss on communication 
have also been observed in marine mammals like 
killer whales (Orcinus orca), where ambient noise 
and disturbance have affected their ability to com-
municate, which is central to mate selection, feed-
ing, and security (Fig. 1.3). For example, as obligate 
predators of Chinook salmon (Oncorhynchus 
tshawytscha), Southern Resident killer whales off 
Canada’s Pacific Coast enter the Salish Sea in the 
spring to feed, but their ability to successfully hunt 
salmon is hindered by the acoustic and physical 
disturbance of commercial and recreational vessels 
that are concentrated in their feeding grounds 
(Lusseau et al., 2009). Moreover, Chinook salmon 
have been severely depleted in number by commer-
cial and recreational fisheries. This impoverishment 

Fig. 1.2. Deprived of many life-sustaining requisites, grizzly bears living in Canadian industrial forests must adapt to 
significantly altered habitat in order to survive. (Image credit: Paul Paquet.)
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and loss of the whales’ critical habitat via the loss 
of important habitat components has resulted in 
the endangerment of the Southern Resident popu-
lation (Hanson et al., 2010).

To contrast with a human experience, the reduced 
ability of either wolves or whales to communicate 
or engage in social interactions as a result of 
human-induced habitat pressures would have a 
direct effect on how they think about their environ-
ment – the loss of access to food and the security of 
a social network would likely evoke emotions 
including fear, loneliness, and grief. In a human 
analogue, these emotions, if chronic, could result in 
reduced fitness and sometimes death.

1.6 Concluding Thoughts

Contemporary constructs of habitat are an inade-
quate concept, and a poor reflection of reality, and 
consequently, the loss of habitat has been insuffi-
ciently evaluated. We contend that habitat should 
be viewed in space and time as the fabric that 
enmeshes cultures of all animals (including 
humans) – it includes the qualitative and quantitative 
relationships of the actors’ personal and collective 
experience – it is alive, individual, and all the 
changes are felt.

Sentient animals are thinking beings, which have 
an experiential reference and sense of place about 
where they live. Habitat loss, therefore, affects how 
animals see, feel, and think. All animals have co-
evolved with, and are shaped by, an environment to 
which they consciously respond and depend for 
survival. When confronted with loss of life-sustain-
ing habitat, animals are compelled to change their 
way of thinking: to adapt or die. Some are success-
ful; the more vulnerable are not (particularly spe-
cialists), but all likely agonize and suffer (Fig. 1.4).

We know that humans in similar circumstances 
suffer from social deprivation, confusion in novel 
environments, stress from lack of food, and fear of 
the unknown. Notably, chronic conditions of fear, 
vigilance, or episodic extreme upheavals often have 
devastating consequences, such as PTSD. Although 
the acknowledgement of such suffering in non-
humans ‘does not require we consider animals on 
equal ground’ (Dawkins, 1990), we can and should 
choose to do so. Non-human animals possess 
intrinsic value and deserve to be treated with 
respect, with concern for their welfare, and in a just 
manner. The universality of this reasoning is cap-
tured by the principle of ethical consistency: treat 
others as you would consent to be treated (Vucetich 
and Macdonald, 2017).

Fig. 1.3. Resident killer whales in coastal British Columbia, Canada struggle to survive in an environment degraded 
by the activities of humans. The major threats are disturbances from vessels and sound, nutritional stress associated 
with reduced prey abundance and availability, chronic pollution, and persistent contaminants including polychlorinated 
biphenyls (PCBs). (Image credit: Paul Paquet.)
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