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Wildlife conservation and adaptation to humans
Commentary on Owens et al. on Wildlife Personality

Valeria Mazza & Claudio Carere
Department of Ecological and Biological Sciences, University of Tuscia

Abstract: For many animal species, the ability to adapt to coexistence with the human species
and to the environmental changes that humans cause is a biological imperative. This adaptive
capacity varies not only between species, but within species. Studying individual differences
in animals’ behavioral, cognitive and physiological adaptability is important for integrating
ethology and conservation. Findings about animal cognitive capacities, including learning,
need to be applied in conservation—but humans need to be educated about ethology,
coexistence and conservation too.
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1. Introduction. The individuality of animals is crucial for conservation as well as for welfare. Many
excellent reviews advocate integrating the two (e.g., Berger-Tal et al., 2016; Berger-Tal & Saltz, 2016;
Greggor et al., 2014, 2016; Smith et al., 2013; Sadoul et al. 2021), but the number of studies actually
doing so is still few. The target article by Owens and colleagues (2024) provides theoretical insights
and practical case studies, offering a valuable model for future research.

Conservation efforts aim to mitigate the damage humans do to animal habitats and
populations. With the rapid expansion of the human population, few places on Earth remain
untouched by human presence or its consequences (e.g., Carter et al., 2012; Procko et al., 2023). The
ability to coexist with humans, tolerate their disturbances, and adapt to the environmental changes
they cause is becoming essential for more and more species. There are between-species differences
in adaptability to human presence (e.g., Ducatez et al., 2020), but there is also significant within-
species variation in individuals’ ability to tolerate human proximity and disturbances, or even to
survive in habitats permanently altered by humans (e.g., Allan et al., 2020; Vincze et al., 2016). The
study of individual differences in the capacity to adjust to human disturbances and "Human-Induced
Rapid Environmental Change" (HIREC) (Sih et al., 2011) is hence becoming increasingly important for
bridging the gap between ethology and conservation.
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2. Small Non-Commensal Mammals. Rodents are usually not reckoned among the taxa most affected
by human encroachment. However, small mammals, which constitute over 60% of wild land mammal
species (e.g., Greenspoon et al., 2023), play a crucial role in terrestrial trophic dynamics. Most rodents
are neither commensal nor synanthropic, meaning they have little incentive to live near humans.
Consequently, when their habitats are destroyed or converted into human settlements, these small
mammals may face local extinction (e.g., Deacon & Mac Nally, 1998; Delibes-Mateos et al., 2011). The
findings of studies of within-species differences in behavior and cognition among small mammals that
do manage to cope with human-altered environments could be useful for targeted conservation
measures.

Several species of urban-dwelling mice and voles in central Europe show significant behavioral
differences compared to their counterparts in more natural settings. Urban individuals tend to be
bolder and more flexible; this suggests that adapting to human-altered environments requires
enhanced behavioral flexibility and a greater propensity for risk-taking (e.g., Dammhahn et al., 2020;
Mazza et al., 2020). This is further supported by evidence that urban small mammals are better at
innovative problem-solving, both in captivity (e.g., Mazza & Guenther, 2021) and in the wild (Mazza
et al., unpublished).

Focusing on the innovators within populations—or the “eccentrics,” as they are dubbed by Stringham
et al. (2024)—is essential for understanding the potential of species and populations for adapting to
environmental change. Risk-taking in these small mammals appears to be limited to familiar risks,
however, as they show consistently high levels of neophobia, comparable to that of conspecifics in
natural and even protected areas (e.g., Mazza et al., 2021).

Small mammals are most cautious when faced with unpredictable risks and disturbances (Mazza
et al., unpublished). Protecting and maintaining the full spectrum of behavioral and cognitive variation
within a population in response to environmental change hence requires strategies that:

(a) minimize perceived risks for shy individuals (e.g., relocating them to safer areas or
encouraging the use of new structures like nest boxes);

(b) provide gradual habituation for disturbance-sensitive individuals to help them tolerate close
proximity to humans (and their pets); and

(c) consider individual learning trajectories, particularly for non-innovators, who may need
guidance from bolder demonstrators to shift from familiar resources to those available in
modified environments.

3. Are Monk Seals Adapting Their Personality? Studying personality in relation to human disturbance
and human-wildlife conflicts can provide valuable insights into the adaptive significance of specific
personality traits and the role of humans as agents of selection (e.g., Campbell-Staton et al., 2021).
The Mediterranean monk seal (Monachus monachus) is an iconic species, but its personality in
response to these pressures remains largely understudied. With an estimated global population of
fewer than 1,000 individuals, the monk seal is the most endangered mammal in Europe (e.g.,
Karamanlidis, 2024). Throughout the first half of the 20th century, hunting and deliberate persecution
drove them to the brink of extinction (e.g., Karamanlidis et al., 2016). Once common on open shores,
monk seals were forced into marine caves for hauling out, resting, and pupping, making direct
observation of individuals exceedingly rare (e.g., Karamanlidis, 2024).

Conservation efforts over the past 35 years have helped slow the species' decline (e.g.,
Karamanlidis, 2024). Listed as “Critically Endangered” globally on the IUCN Red List in 2008, the species
was reclassified as “Vulnerable” in the Mediterranean in 2023 (e.g., Karamanlidis, 2024). Despite their
continued vulnerability, monk seals have been observed more frequently on Mediterranean open
shores and even near human activities, suggesting a slight but promising improvement (e.g.,
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Adamantopoulou et al., 2023). Past persecution and hunting pressures may have selected for the most
risk-averse individuals, whereas the current environment—reduced hunting but increased human
presence—may be favoring more tolerant, less-sensitive phenotypes. Research is needed to explore
this potential shift. Personality has been studied in other pinniped species (e.g., DeRango et al., 2019);
future research should focus on this aspect in monk seals and other iconic marine species (e.g., Mather
& Carere, 2016). Understanding selection pressures on personality during the Anthropocene will not
only enhance our knowledge but also improve targeted conservation strategies.

4. Personality and Human Disturbance. Owens et al. highlight the three non-social dimensions of
behavioral variation most likely to influence successful reintroductions and other conservation efforts.
In animals' tolerance to humans and their ability to coexist in the restricted spaces left by human
expansion, sociability and aggressiveness (Réale et al., 2007) become key foci of personality research.
Historically, these have received less attention in personality studies, possibly because it is hard to
measure interactions between individuals or because of a belief that they are less relevant for solitary
species. But even solitary animals engage in social interactions with conspecifics, such as during
contests for resources or mates, or in mating itself. They also interact with heterospecifics, for
example, in predation or competition for resources (e.g., Camacho-Cervantes & Ojanguren, 2024,
Schirmer et al., 2020). Hence, personality studies aimed at informing conservation efforts should not
neglect these social dimensions, challenging as they may be to study. They can provide valuable
insights into how individuals navigate the challenges of within- and between-species coexistence.

Attention should also be paid to the costs animals incur when adapting to living near humans.
Urban birds, such as seagulls and storks, who forage in landfills, may suffer long-term negative effects,
such as human-driven malnutrition, with a direct impact on their health and survival (e.g., Adami et
al., 2024; Houston et al., 2007; Plaza & Lambertucci, 2018; Suarez-Rodriguez & Macias Garcia, 2014).
Similarly, stress levels may remain elevated in animals coping with urban noise or human presence in
protected areas (e.g., Barber et al., 2009; Szott et al., 2019; Chiatante & Carere, 2024). Human
presence and resulting changes in predator communities may also lead to a decoupling of commonly
associated traits related to coping styles, such as low aggressiveness, physiological stress responses,
and enhanced behavioral plasticity (e.g., Sadoul et al., 2021). Future studies should explore this
complex dynamic from multiple perspectives to better understand and mitigate these effects.

5. Linking Individuality, Sentience, and Conservation. Owens et al. emphasize the importance of
applying knowledge about animal personality as well as sentience to conservation scenarios. However,
Briffa (2024) cautions against conflating these two concepts, and Adolphs & Xu (2024) suggest that a
new discipline of animal psychology may be needed to bridge the gap. We agree that such a bridge is
necessary, but we believe that this field of research already exists in the study of between-individual
variation in cognition (e.g., Carere & Locurto, 2011; Sih & Del Giudice, 2012; Lucon-Xiccato et al.,
2024). This research offers the conceptual and methodological tools required to distinguish between
mental processes, individuality, and sentience without confusion. Leveraging our understanding of
individuality and sentience for conservation purposes can be enhanced by considering between-
individual variation in animal cognition. This is not to imply that only cognitively sophisticated animals
are sentient (in line with Briffa, 2024), but rather that most taxa possess measurable cognitive
processes. These cognitive processes shape how individuals interact with both abiotic and social
environments, thereby creating unique individual experiences (e.g., Duckworth, 2009).

Explicit consideration of animal cognition will also benefit conservation efforts, particularly
for iconic species whose mental processes can be partly explained. Humans are more likely to extend
rights and protection to species perceived as particularly "intelligent" (e.g., Carere & Mather, 2019;
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Mather & Carere, 2016; Rogers & Kaplan, 2005). Thus, efforts to integrate personality and sentience
into conservation are incomplete without a comprehensive understanding of animal cognitive
processes. In other words, to promote the conservation of individuals and their well-being effectively,
we must consider not only who or what they are and how they feel, but also how and what they think,
regardless of how we perceive their cognitive "proficiency."

6. What About Humans? In considering the potential for species and individuals to coexist, biologists
often focus on how other species avoid conflicts with humans. There have been attempts to use
animal cognition, particularly learning, to train "nuisance" animals to avoid human-populated areas
(e.g., Owens et al., 2024) or to keep away from garbage bins (e.g., Klump et al., 2022; Stringham et al.,
2024). The aim is to teach wild animals how to behave safely around humans in the long term. This
suggests another important question, however: Shouldn’t we also be advocating similar efforts to
educate humans on how to behave around other animals?

Although this may sound like an uphill battle, especially given the challenges humans face in
achieving peaceful coexistence within their own species, we believe that conservation efforts would
benefit greatly from a complementary, bilateral approach: Teaching both humans and animals how to
live in close proximity with minimal conflict could enhance the effectiveness of conservation actions,
reintroductions, and humane management practices. We hope that in the future, human education
will become a central focus in conservation and pedagogy. If more humans were informed and
engaged in conservation efforts—promoting or at least not hindering these initiatives—scientists
would find it much easier to implement and sustain them.
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