UNIT 13

EVOLUTION

Evolution: 


I. Evidence for Evolution


A. Adaptations (direct evidence)

Any variation that increases an organism’s chance of survival in its environment



1. Structural adaptations
a. Defense: large teeth, thorns on plants, and quills on porcupines

b. Mimicry: One organism resembles a different species; typically, harmless species resembles harmful species: ex. Coral snake and mountain king snake

c. Camouflage: adaptation that allows animals to blend into their surroundings,


Ex: peppered moth, chameleon, tick bug


2. Physiological Adaptations



a. Changes in an organism’s metabolic processes

b. Ex. Bacteria have become resistant to penicillin. Over use of the antibiotic has selected the bacteria that are resistant to the drug to survive and pass on that gene for penicillin resistance.  Same problem with pesticides and herbicides.


B. Fossils (indirect evidence)



1. Incomplete record of early life and extinct species


2. Used to help piece bits of the puzzle together, for and overall picture of how a species evolved.


C. Comparative Anatomy (indirect evidence)

Comparing structural features between organisms, looking for evolutionary relationships



1. Homologous Structures
a. Structures of different organisms that are structurally similar but may function different

b. Believed to show common ancestry between organisms

c. Ex. forelimb of whale (flipper-swim), bat (wing-fly), humans (arm-grasping) crocodile (leg-walk)



2. Analogous Structures
a. Body parts of organisms that are similar in function but very different structurally

b. Shows that these two organisms evolved independently of one another but have adapted to similar environments




c. Ex. butterfly wing (no bones-fly), bird wing (bones-fly)



3. Vestigial structures
a. Structure of body that has no function in present day organism, but was probably useful in an ancestor.

b. Shows relationship between organisms, present day organism has no use for the structure but the genes that control the development are still active and therefore still inherited.
c. Ex: appendix in humans and horses, hind legs in lizards and snakes

D. Comparative Biochemistry (indirect evidence)

1. Comparing DNA and Amino Acid sequences between two different species

2. One of the best bodies of evidence to determine evolutionary relationships (fewer differences in sequence, the closer the relationship)


E. Comparative Embryology (indirect evidence)

1. Development of embryo is a very conservative process (changes very slowly)

2. Similarities during the early stages of embryo development suggest a common ancestor.

3. Ex. gill slits and tail in human embryo that resembles similar stages of development in fish, amphibians and reptiles

II. Modern Evolutionary Theory (Darwin and Genetics)


A. Population Genetics



1. Study of the behavior of genes in a population



2. Look at frequency (number of times) of a trait in a population



3. Populations EVOLVE, individuals DO NOT
B. Variation must occur at the genetic level (mutation change in frequency) for evolution to occur

C. Natural Selection acts on range of phenotypes in a population; when the gene frequency changes over time, this is evolution


D. Terminology:



1. Gene pool: All the genes for a given population


2. Allelic Frequency: percentage of any specific allele in a given population

3. Genetic equilibrium: frequency of all alleles remain the same over time; EVOLUTION IS NOT OCCURING
III. Mechanism of Evolution


A. Hardy-Weinberg (genetic equilibrium)



1. How scientist can measure the rate of evolution in a population


2. Mathematical equation that measures the frequency of 

dominant and recessive alleles in a population (stability)

3. For equilibrium (stability) to be reached, these conditions must be met:


a. Large population

b. Random mating

c. No mutations

d. No natural selection

e. No new individuals enter or leave

B. Changes in genetic equilibrium (causes evolution)



1. Mutations (new gene, change in the gene)



2. Genetic drift- change in the frequency due to chance events




a. Small population is isolated




b. Disease


3. Gene flow/ migration




a. Emigration (out)



b. Immigration (in)


4. Natural selection (main mechanism of evolution)




a. Stabilizing selection





1. Favors the average phenotype of a trait



2. Ex: spider size (large: spotted by predators, small:

 can’t compete for resources, medium: just right)




b. Directional selection





1. Favors one extreme, expression of a trait




2. Ex: woodpecker bill length (long, get to best insects in

 tree, medium, not quit enough; short not chance of 

getting insects)




c. Disruptive Selection





1. Favors both extreme forms of the trait




2. Ex: limpet shell color (light color shell on light color

 rocks and dark colored shell on dark colored rocks,

 medium colored shell out of luck, 1st to be seen by

 predators)

IV. Speciation

A. Evolution of a new species

B. Conditions that favor speciation

1. Geographical isolation: physical barrier breaks a population into smaller groups; over time these groups develop their own unique gene pool



Ex. Grand Canyon squirrels
2. Reproduction isolation: formerly interbreeding organisms can

 no longer mate and produce fertile offspring


a. Can be result of geographical isolation


b. Causes



1. Different reproductive seasons


2. Mating behavior unrecognizable



3. Genetic material so different that fertilization can’t 
occur
3. Change in chromosome number

a. Polyploidy: multiple of the number of chromosomes  


b. Can result in new species appearing in the same geographical area with other populations

c. Common in plants
d. Can be caused by mistakes in meiosis; results in immediate reproductive isolation


C. Co-evolution


1. Joint evolution of two or more closely interacting species



2. Ex: flowering plants and pollinators
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