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3 Conservation Biology Theories and Their Role in Understanding Endangerment

3.1 The small population paradigm and extinction risks

The small population paradigm is centered on the idea that small populations are inherently at greater risk of
extinction due to stochastic events and genetic factors. This paradigm highlights the role of demographic
stochasticity, environmental variability, and genetic drift in increasing extinction probabilities for
small populations (Hutchings, 2015). For example, Allee effects, where a positive correlation exists between
population size and individual fitness, can lead to critical thresholds below which populations cannot recover,
even if external threats are mitigated. Understanding these dynamics is crucial for identifying populations at risk
and implementing conservation measures to increase their size and genetic diversity.

Despite its theoretical importance, the small population paradigm has faced criticism for its limited practical
application in conservation efforts. Critics argue that it often treats small population size as a cause rather than a
consequence of endangerment, thus overlooking the external factors driving population declines. However, by
integrating this paradigm with other conservation strategies, such as habitat restoration and threat mitigation,
conservationists can address both the symptoms and causes of small population sizes, thereby enhancing the
resilience of endangered species.

3.2 The declining population paradigm and conservation strategies

The declining population paradigm focuses on identifying and mitigating the external factors that lead to
population declines. This approach is crucial for understanding the specific threats faced by different species and
developing targeted conservation strategies (Norris, 2004). For instance, habitat alteration, invasive species, and
climate change are significant drivers of extinction risk, with their impacts varying across different
taxonomic groups (Gonzalez-Suarez and Revilla, 2014). By addressing these threats, conservationists can halt or
reverse population declines and improve the prospects for species recovery.

Effective conservation strategies under this paradigm often involve a combination of ecological tools, such as
statistical models of habitat use and demographic models, to inform management decisions. These tools help
identify critical habitats, assess population trends, and predict the outcomes of conservation interventions.
Additionally, incorporating evolutionary theory into the declining population paradigm can enhance the reliability
of these tools, particularly when predicting responses to novel environmental conditions (Norris, 2004). By
focusing on the causes of population declines and employing a range of management strategies, the declining
population paradigm provides a comprehensive framework for conserving biodiversity.

3.3 Genetic bottlenecks and loss of adaptive potential

Genetic bottlenecks occur when populations experience a significant reduction in size, leading to a loss of genetic
diversity and adaptive potential. This loss can have severe consequences for species' ability to respond to
environmental changes and increases their risk of extinction. The small population paradigm highlights the
importance of maintaining genetic diversity to ensure populations can adapt to changing conditions and avoid
inbreeding depression (Hutchings, 2015). Conservation efforts must therefore prioritize the preservation of genetic
diversity through strategies such as habitat connectivity and managed breeding programs.

The concept of adaptive capacity, which encompasses phenotypic plasticity, dispersal ability, and genetic diversity,
is crucial for understanding species' responses to environmental changes. By assessing the adaptive capacity of
species, conservationists can identify those most at risk from climate change and other threats and develop
strategies to enhance their resilience. This approach emphasizes the need for comprehensive evaluations of genetic
diversity and adaptive potential in conservation planning, ensuring that species can withstand future
environmental challenges.

4 Major Environmental Changes Contributing to Species Endangerment

4.1 Climate change and its effects on species distribution and survival

Climate change is a predominant factor influencing species distribution and survival. Rising temperatures, altered
precipitation patterns, and increased frequency of extreme weather events have led to shifts in species'
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