AP 7.1-7.3, 7.6-7.8 Evidence for Evolution Study Guide
Summary
Evolution is a continuous and multifaceted process driven primarily by natural selection, though it is also significantly influenced by human intervention through artificial selection. The core mechanism of natural selection relies on competition for limited resources and phenotypic variation, where individuals with favorable traits demonstrate higher evolutionary fitness through superior reproductive success. Scientific evidence for evolution is multidisciplinary, spanning geographical, geological, physical, biochemical, and mathematical data. Key indicators of common ancestry include morphological homologies, such as vestigial structures, and shared molecular sequences. Furthermore, specific structural and functional characteristics, including membrane-bound organelles and linear chromosomes, provide definitive evidence for the common ancestry of all eukaryotes. Evolution remains an active process in the modern era, evidenced by genomic changes, the development of drug resistance in pathogens, and the emergence of new diseases.
This study guide provides a comprehensive review of the mechanisms, effects, and evidence of evolution, focusing on natural and artificial selection as well as the indicators of common ancestry.
Key Terms
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A. Mechanisms of Natural and Artificial Selection

1. The study of evolutionary biology identifies natural selection as a primary mechanism for change within populations. Distinguish between natural and artificial selection and then discuss how the following principles influence this change. 

Natural selection: 


Artificial selection: 


2. Natural and artificial selection are governed by several fundamental principles. Explain the following:
Competition and Differential Survival: 

Trait Inheritance: 

Defining Evolutionary Fitness: 

Environmental Influence: 

Artificial Selection: 



B. The Role of Variation in Population Fitness

3. Phenotypic and molecular variations are the essential components upon which natural selection acts. The diversity within a population determines its ability to adapt to changing selective pressures. Explain how phenotypic and molecular variation influence natural selection.
Phenotypic Variation:


Molecular Variation:



C. Evidence for Evolutionary Change

4. Evolution is supported by a broad array of scientific disciplines and data types. This evidence confirms that organisms have changed over time and share common lineages. Explain how the following data categories provide evidence for evolutionary change.
Data Categories
Scientific evidence for evolution is derived from five primary disciplines:
Geographical:

Geological:

Physical:

Biochemical:

Mathematical:


D. Methods for Determining Evolutionary History

5. There are a variety of methods for determining the evolutionary history of an organism or category of organisms. Complete the following table for each of the following evidence types.
	Evidence Type
	Details and Examples

	Fossil Dating
	


	Morphological Homologies
	


	Biochemical Analysis
	


	Molecular/Genetic Data
	






E. Common Ancestry of Eukaryotes

6. All eukaryotes share specific structural and functional characteristics that indicate a common ancestral origin. For each of the following, explain how each structure can be used to indicate a common origin.
Membrane-bound Organelles: 

Linear Chromosomes: 

Introns: 

F. Evolution as an Ongoing Process
7. Evidence indicates that all species have evolved and continue to do so. Evolution is not merely a historical event but a contemporary reality observed through various phenomena. Describe how each of the following provide evidence for the continuous process of evolution.
Genomic and Fossil Records: 

Emergent Pathogens: 

Chemical Resistance: 

Using two of the following: antibiotics, pesticides, herbicides, or chemotherapy, explain how they demonstrate continuous evolution.


Practice Short-Answer Quiz
Instructions: Answer the following questions using two to three sentences, based on the information discussed in class.
1. According to Darwin’s theory, how does competition for limited resources lead to natural selection?
2. How is evolutionary fitness specifically measured within a population?
3. In what way do biotic and abiotic environments influence the process of evolution?
4. How does phenotypic variation within a population interact with natural selection?
5. What role does the variation of molecules within cells play in an organism’s survival?
6. How do humans influence the diversity of other species?
7. What are the three primary methods used to determine the age of fossils?
8. What specific structural and functional evidence supports the common ancestry of all eukaryotes?
9. How do morphological homologies, such as vestigial structures, provide evidence for evolution?
10. Provide examples that demonstrate how evolution is an ongoing process in modern organisms.


Practice Essay Questions
Instructions: Use the material discussed in class to develop 3 to 5 sentence responses to the following prompts.
1. The Interplay of Selection Pressures: Discuss how the combination of environmental fluctuations and phenotypic variation determines the evolutionary trajectory of a population over several generations.
2. Biochemical Evidence for Evolution: Explain how molecular data, including DNA nucleotide sequences and cellular molecular variation, serves as a bridge between the physical traits of an organism and its evolutionary fitness.
3. Human Impact vs. Natural Processes: Compare and contrast the mechanisms of natural selection and artificial selection, specifically focusing on how each process influences species diversity.
4. The Continuity of Eukaryotic Life: Describe the specific cellular structures shared by all eukaryotes and explain why these features are considered definitive evidence of a shared evolutionary origin.
5. Evolution in the Modern World: Using the examples of pathogen evolution and drug resistance, argue why evolution should be viewed as an active, ongoing process rather than a historical event.

