Overview of Conservation Biology

Overview of Conservation Biology
Key concepts, goals, and tools for preserving biodiversity

1. Definition & Scope

e Conservation Biology: A scientific discipline that studies the preservation, protection, and

restoration of Earth’s biological diversity.

e Interdisciplinary: Integrates ecology, genetics, evolution, sociology, economics, law, and

policy.

e Scale: From genes and individuals to populations, communities, ecosystems, and the

biosphere.

2. Core Goals

Goal Description
Prevent Extinction Stop species from disappearing

Maintain Genetic ) )
Preserve adaptive potential

Diversity

Sustain Ecosystem Keep ecological processes
Function intact

Restore Degraded Re?establish native
Habitats communities

Promote Sustainable Balance human needs with
Use conservation

Typical Metrics

IUCN Red List status, population
trends

Heterozygosity, allelic richness

Primary productivity, nutrient cycling

Habitat cover, species composition

Harvest quotas, ecosystem services
valuation

3. Fundamental Concepts

Concept Explanation

Variety of life at genetic, species, and

Biodiversity
ecosystem levels.

Relevance

Basis for ecosystem resilience
and human well?being.
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Concept

Habitat
Fragmentation

Metapopulation
Dynamics

Keystone Species

Ecological Niche

Ecosystem
Services

Explanation

Breaking of continuous habitats into
isolated patches.
Networks of local populations linked by
dispersal.
Species with disproportionate influence
on ecosystem structure.
The role and position a species
occupies.
Benefits humans obtain from

ecosystems (e.g., pollination, water
filtration).

Relevance

Leads to edge effects, reduced
gene flow, higher extinction risk.

Guides design of habitat corridors
and reserve networks.

Their protection can maintain
whole community stability.

Helps predict responses to
environmental change.

Provides economic justification for
conservation actions.

4. Threats to Biodiversity

Threat

Habitat Loss &
Degradation

Overexploitation

Invasive Species

Pollution

Climate Change

Disease

Mechanism

Conversion to agriculture,

urbanization, mining.

Unsustainable hunting, fishing,

logging.

Example
Deforestation of the Amazon.

Collapse of Atlantic cod
fisheries.

Non?native organisms outcompete or Burmese python in the Florida

prey on natives.

Chemical, noise, light, and plastic

waste.

Everglades.

Coral bleaching from nutrient
runoff.

Alters temperature, precipitation, sea

level.

Emerging pathogens affect wildlife

populations.

Range shifts of alpine plants.

White?nose syndrome in bats.

5. Conservation Strategies

5.1 In?situ Conservation
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e Protected Areas (national parks, reserves, wildlife corridors)

o Design principles: representativeness, connectivity, adequate size.
e Community?Based Management

o Involves local stakeholders; integrates traditional knowledge.
e Species?Specific Programs

o Captive breeding, reintroduction, translocation.

5.2 Ex?situ Conservation

e Z00s & Aquaria — Education, research, breeding of threatened taxa.
e Seed Banks & Gene Banks — Long?term storage of plant seeds and animal germplasm.
e Cryopreservation — Preservation of cells, tissues, embryos at ultra?low temperatures.

5.3 Restoration Ecology

e Site Assessment — Baseline surveys, soil and
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