AP 8.7 Disruptions to Ecosystems Study Guide 
Summary
Ecosystem dynamics are shaped by a complex interplay between evolutionary processes and various internal and external disruptions. This briefing document explores the mechanisms through which populations adapt to their environments, the destabilizing effects of invasive species, and the significant impact of human, geological, and meteorological activities on biological systems. Key findings include:
Evolutionary Adaptations: Genetic variations, such as adaptations and heterozygous advantage, are driven by environmental selection, though mutations themselves remain undirected.
Invasive Species Dynamics: The introduction of non-native species can lead to the exploitation of unoccupied niches and the displacement of native populations.
Anthropogenic Influence: Human activities, including biomagnification and eutrophication, accelerate ecosystem changes and can lead to species extinction.
Environmental Events: Large-scale geological and meteorological events fundamentally alter habitat distribution and ecosystem structure over time.
This study guide focuses on the factors that disrupt ecosystem dynamics, including genetic variations, invasive species, human activities, and large-scale geological or meteorological events. 
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A. Evolutionary Responses to Environmental Pressure

1. Explain what drives the unity and diversity of life.

2. Describe the following mechanisms of variation and selection and how they influence ecology and evolution.
Adaptation: 

Heterozygote Advantage: 

The Nature of Mutations: 

B. Impacts of Invasive Species on Ecosystem Dynamics

3. Explain what happens to an ecosystem when an invasive species is introduced. 



4. Explain how an invasive species takes over a niche. 

The following are examples of invasive species that have taken over certain areas in the United States.
Kudzu: An invasive plant species that overgrows native vegetation. Mostly in the southern part of the US.
Zebra Mussels: An aquatic invasive species that alters water ecosystems and infrastructure. These have invaded the Great Lakes and have had a dramatic impact on the ecosystem. 


C. Human-Driven Ecosystem Changes
Human activities act as a catalyst for rapid ecosystem changes at both local and global levels. These impacts are often severe enough to drive extinctions and permanently alter ecosystem structure.
5. Describe the following key anthropogenic drivers of ecosystem change including causes and effects. 
Biomagnification: 

Eutrophication: 

Land and Resource Management: 

D. Geological and Meteorological Disruptions
Natural events on a global or regional scale are primary drivers of habitat change and the geographical distribution of ecosystems. Biogeographical studies provide evidence for how these events reshape the biological landscape.
6. For each of the following major environmental events, complete the following table: 
	Category
	Examples

	Meteorological / Climate
	



	Geological / Historical
	


	Biological Pathogens
	




Practice Short-Answer Quiz
Instructions: Answer the following questions using 2–3 sentences. 
1. According to the principles of evolution, how is an adaptation defined in relation to genetic variation?
2. What occurs during a "heterozygote advantage," and how does it relate to relative fitness?
3. Explain the relationship between mutations and specific environmental pressures.
4. How does the introduction of an invasive species allow it to exploit a new niche?
5. What are two illustrative examples of invasive species that disrupt ecosystem dynamics?
6. In what way do human activities impact the rate of change within ecosystems at local and global levels?
7. Identify two specific processes driven by human activity that can lead to species extinction.
8. How do pathogens such as Dutch elm disease and potato blight affect ecosystem structure?
9. Describe the impact of geological and meteorological events on habitat and ecosystem distribution.
10. What is the purpose of using biogeographical studies in the context of ecosystem disruptions?


Practice Essay Questions
Instructions: Use the materials discussed in class, develop 3 to 5 sentence responses for the following prompts.
1. Evolution and Ecosystem Stability: Explain how the interaction between the environment and preexisting variations, such as adaptations and heterozygote advantage, drives the diversity and unity of life within an ecosystem.
2. The Impact of Invasive Species: Analyze the mechanisms by which invasive species outcompete native populations. Discuss the roles of niche exploitation, lack of predation, and resource competition using specific examples.
3. Anthropogenic Drivers of Change: Describe the various human activities—including logging, urbanization, and monocropping—that lead to changes in ecosystem structure. Evaluate how these activities contribute to the acceleration of extinction rates.
4. Natural Disruptions: Compare and contrast the ecosystem impacts of meteorological events (such as El Niño) with geological events (such as continental drift or meteor impacts). Use biogeographical evidence to support your analysis.
5. Scientific Evaluation of Ecosystem Data: Discuss the importance of statistical tests and data analysis in ecology. Specifically, explain how a researcher would use data to evaluate a hypothesis or prediction regarding ecosystem disruption, including the process of rejecting or failing to reject a null hypothesis.

