
CHAPTER 22 - EVOLUTION 
AND SOCIETY 

DEFINITIONS: 
1. Science:  The process of acquiring an understanding of natural 

phenomena. 
2. Natural laws: statements that certain patterns of events will occur if 

certain conditions hold (Supernatural agents violate natural laws) 
3. Theory: a big , well-supported idea that encompasses other ideas and 

hypotheses and weaves them into a coherent fabric. 
4. Fact: applies to hypotheses that have become well supported by 

evidence. 
5. Anagenesis: changes in characters within lineages 
6. Cladogenesis: origin of 2 or more lineages from a common ancestor. 

THE NATURE OF SCIENCE: 
• Science consists largely of posing hypotheses and testing them with observational or 

experimental evidence. 
• The most important feature of a scientific hypotheses is that they are testable  
• Scientists can test (and have falsified) many specific creationist claims such as the 

occurrence of a world wide flood or the claim that Earth and all organisms are less than 
10 000 years old BUT scientists cannot test the hypothesis that an omnipotent God 
exists and that He created anything. 

• Much of science consists of seeking chinks in the armor of established ideas. 
• Evolution is both a fact and a theory - The descent of all species with modification from 

common ancestors is a hypothesis that has been supported by evidence over the last 
150 years and it has successfully resisted all challenges and has thus become a fact. 

THE EVIDENCE FOR EVOLUTION 

1) THE FOSSIL RECORD: 
•  There are many examples of transitional 

stages in the origin of higher taxa , such 
as tetrapods , birds and mammals. 
Critically important intermediates are still 
being found. 

• The fossil record documents 2 important 
aspects of character evolution: 

1) Mosaic evolution 
2) Gradual change of individual features 

• Many discoveries in the fossil record fit predictions based on phylogenetic and other 
evidence. 
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2) PHYLOGENETIC AND COMPARATIVE STUDIES 
• Common ancestry ( e.g. for birds and crocodiles) is implied by both anatomical 

characteristics and DNA sequences. 
• Molecular phylogenetic trees support many relationships that been implied for a long 

time by independent morphological data. 

• We are confident that all known living organisms stem from a single ancestor based on 
the features that are universally shared : the genetic code , methods of transcription and 
translation and proteins composed of L isomer amino acids. 

• Many genes are shared among all organisms , including the 3 major domains of life 
(Bacteria , Archaea and Eucarya) and these are used to infer the deepest branches of 
the tree of life. 

3) GENES AND GENOMES 
• Diagram to the right: 

common ancestry is the 
only explanation as to why 
the U.S. National Institutes 
of health should support 
basic biological research 
on organisms ranging from 
bacteria to chimpanzees. 
This support is based on 
the idea that such 
research will contribute to 
understanding human 
health and diseases.  

• Molecular studies have 
shown that the genomes of 
most organisms have similar elements : abundance of noncoding pseudogenes , satellite 
DNA and “selfish” transposable elements that generally provide no advantage to the 
organism. 

- These are understandable under the evolutionary theory but lack any evidence of 
intelligent design 

• Diagram to the right: due to incomplete 
lineage sorting , a polymorphism may be 
inherited by two or more species from their 
common ancestor , and certain haplotypes 
in each species may be most closely 
related to haplotypes in other species. The 
gene tree shows the relationship between 
among 6 alleles in humans and 4 alleles in 
chimpanzees at MHC locus A and B. 
Monophyletic clusters are formed indicating that the 2 loci arose by gene duplication 
before speciation gave rise to human and chimpanzee lineages. Each chimpanzee allele 
is more closely related to the human allele. 
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