AP 8.6 Biodiversity Study Guide
Summary
Biodiversity is a critical determinant of an ecosystem's health, stability, and ability to withstand environmental fluctuations. The documentation identifies a direct correlation between the complexity of a biological system and its resilience: ecosystems with high levels of diversity and numerous component parts are better equipped to recover from changes, whereas those with limited diversity are significantly more vulnerable. A central finding is the disproportionate impact of keystone species; despite their often low abundance, their presence is vital to preventing ecosystem collapse. Maintaining the structural integrity of these systems requires an understanding of how the addition or removal of biotic and abiotic factors alters both short-term and long-term stability.
This study guide examines the complex interactions within biological systems, specifically focusing on how biodiversity influences the resilience and structural integrity of both natural and artificial ecosystems.
Key Terms

Abiotic Factor
Artificial Ecosystem
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Biological System
Biotic Factor
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Resilience

A. Biodiversity and Ecosystem Resilience

1. Describe the relationship between biodiversity and ecosystem resilience. 



B. The Correlation Between Diversity and Stability

2. Explain what determines the resilience level of an ecosystem. 


3. Describe how the number of components and diversity are associated with ecosystem stability.


4. Explain how the complexity of an ecosystem is determined by organismal interactions. 



C. Factors Maintaining Diversity
5. Several critical elements contribute to the preservation of ecosystem diversity. For each of the following, explain how they contribute to the preservation of this diversity. 
Producers: 

Keystone Species: 

Abiotic Factors: 

Biotic Factors: 


D. Structural Impacts of Component Alteration
The addition or removal of any single component within an ecosystem can have profound consequences on its overall structure across different timescales.
6. Discuss the ole of a keystone species to an ecosystem.



7. For keystone species, discuss each of the following: 
a. Disproportionate Influence: 


b. System Collapse: 


E. Short-term and Long-term Structural Shifts

8. Discuss the short-term and long-term structural shifts when removing a keystone species. 
Short-term effects: 

Long-term effects:

F. Predictive Analysis and Argumentation
A core competency in the study of ecology is the ability to predict the consequences of system disruptions. This involves:
Predicting Causes: Identifying the specific factors (natural or artificial) that lead to a change in biological components.
Predicting Effects: Analyzing how a disruption to one part of a system—such as the loss of a producer or an abiotic factor—cascades through the rest of the ecosystem.
9. Complete the following table which summarizes the roles of the components of a system. 
	Component Type
	Role in the Ecosystem
	Impact of Removal

	Keystone Species
	

	

	Producers
	

	

	Abiotic/Biotic Factors
	

	

	Diverse Components
	

	



Short-Answer Quiz
1. What is the relationship between the number of component parts in an ecosystem and its resilience to environmental change?
2. Which specific biological and environmental elements are credited with maintaining the diversity of an ecosystem?
3. How does the impact of a keystone species relate to its physical abundance within a system?
4. According to the information discussed in class, what is a frequent outcome when a keystone species is removed from an ecosystem?
5. How do natural and artificial ecosystems compare in terms of resilience when they possess low diversity?
6. How does the addition of a new component affect the structure of an ecosystem?
7. What role do producers play in the maintenance of an ecosystem?
8. Why is the removal of any single component of an ecosystem considered a significant event for its long-term structure?
Essay Questions
1. The Architecture of Resilience: Discuss how the variety and number of component parts within an ecosystem dictate its ability to recover from environmental disruptions. Contrast high-diversity systems with those that have fewer components.
2. The Disproportionate Power of Keystone Species: Analyze the role of keystone species within a biological system. Explain why their removal leads to systemic collapse and how this relates to their relative abundance.
3. Human-Engineered vs. Natural Systems: Compare the resilience of natural ecosystems to artificial ones. Based on the source material, evaluate whether artificial systems are inherently more or less stable than natural ones regarding biodiversity.
4. Short-term vs. Long-term Structural Shifts: Describe the cascading effects that occur when a new biotic or abiotic factor is introduced into an environment. Explain how these changes manifest immediately and how they evolve over time.
5. Biotic and Abiotic Synergy: Explore the relationship between producers, keystone species, and abiotic factors. How do these diverse elements interact to maintain the complex properties of a biological system?

