
Chapter 22: The Evidence for Evolution

I. Natural Selection- can produce evolutionary change

A. Darwin believed he had collected wrens, grosbeaks, and blackbirds


B. In fact he had collected 14 different species



1. two types of ground finches




a. large bills eat seeds




b. narrower bills eat insects



2. vampires – spear seabirds



3. tool users – woodpecker finch -  use twigs to dig out grubs


C. ground finch beak study



1. quantified shape by measuring beak width



2. great variation among the population




a. changed yearly, but predictably




b. changed with precipitation



3. beak depth was passed to the next generation


D. Peppered Moths and Industrial Melanism 



1. European moth that rests on trees during daytime




a. Prior to 1850 most had 




b. After 1850 most had





1) Possess dominant allele





2) Allele rare in populations until then



2. Observed dark tree trunks in industrial areas




a. Dark moths less conspicuous on their surfaces




b. Air pollution killed light-colored lichens



3. Kettlewell hypothesis: birds ate moths on trees




a. More dark moths survived in 




b. More light moths survived in 



4. Industrial melanism




a. Evolutionary process affecting light-colored organisms





1) similar in other moth species in NA and Eurasia





2) may be due to overall pollution particulate dust darkening surfaces




b. Populations become dark-colored by 



5. Trends reversing due to pollution controls

E. Lead Tolerance



1. Bent grasses grow on lead mine refuse




a. Soils contain toxic chemicals




b. Few plants survive conditions



2. Comparison of plants in pasture and mine refuse areas




a. Mine plants in pasture soil survived but grew 




b. Mine plants in mine soil grew well




c. Most pasture plants in mine soil grew 





1) Few exceptions that grew well





2) Were of same ancestral stock as mine plants





3) Genetic predisposition to lead tolerance




d. Population change is rapid when environment demands it


F. Artificial Selection



1. produced substantial change  in almost every case in which it has been applied



a. increase  in bristles in flies in 86 generations




b. tooth decay resistance in rats in 20 generations




c. increase in corn kernal oil content  by 450% in 90 generations



2. Cattle, pigs, and many crops are greatly different from their wild ancestors


3. Domestication




a. breeds of cats, dogs, pigeons




b. greyhounds for running, poodles for hunting, dashund for badgers



 
c. docile silver fox in 40 years





1) also change color patterns, ears, tails, and leg length indicating linkage and pleiotrophy

II. The Fossil Record

A. More evidence available than in Darwin's time



1. Formation of fossils




a. Organisms buried in 




b. Calcium in bone and hard tissue is 




c. Sediment converted to rock


B. Date of rocks reflects age of fossils



1. Dating in Darwin's day solely by 



2. Recent dating uses more accurate techniques




a. Measure rate of 




b. Rate constant over time, not affected by 



3. Fossils arrayed from oldest to youngest




a. Provide evidence of progressive evolutionary change




b. Examples





1) Hoofed mammals 





2) Horse evolution 






a) hyracotherium – small, dog sized, short legs, broad feet, wooded habitat






b) decrease in toe number, increase in central toe length and formation of hoof






c) changing skeleton for long distance running at high speeds






d) tooth changes for chewing tough vegetation






e) skull changes to accommodate chewing






f) adaptations to global climate change 





3) Oyster shell shape 

     C. Rates of evolution vary widely


1. changes may occur simultaneously in different lineages (increase in size)



2. exceptions to trend occur (decrease in size)
     
D. Gaps in the fossil record



1. all major groups are linked



2. 4 legged aquatid mammal




a. evolution of whales and dolphins from land living hoofed mammals



3. snake fossils with leg



4. feathered dinosaurs

III. Anatomical Record


A. Homology



1. Structures derived from common form, but functions are 



2. Example: forelimbs of mammals 


B. Development



1. Evolutionary history reflected in development of 



2. Embryo exhibits characteristics of its ancestors' embryos



3. Example: human development




a. Possess


 slits early in development 




b. Exhibit 

, its vestige becomes coccyx




c. Possess fine 
 during fifth month



4. Examples




a. Vertebrate embryo comparisons fig 21.8




b. Compare larval form of slug and giant squid


C. Imperfect structures



1. Some organisms are not perfectly adapted to the environment




a. vertebrate optic nerve creates a “blind spot”




b. mollusks don’t have a blind spot


D. Vestigial Structures



1. Structures with 



 resembling those of presumed ancestors



2. Examples 




a. Human ear muscles




b. Whale pelvic bone 




c. Boa hip bones




d. Human vermiform appendix




e. manatee finger nails on the fin



3. Indicate presumed common ancestry of related organisms

E. The Molecular Record



1. Progressive evolutionary change implies a change within



a. Result from accumulation of genetic changes




b. Distant relatives have greater number of 



2. Comparison of DNA sequences between organisms




a. Greater time since divergence associated with more



b. Example: cytochrome C




c. Example: hemoglobin 



3. Phylogenetic tree




a. Pattern of genetic descent




b. Determined by comparing 




c. Often similar to relationships predicted by


F. Convergent Evolution



1. Different areas may possess very distantly related communities with similar 



2. Unlikely that similarities result from coincidence



3. Example: forms of Australian marsupials 



4. Similarities in groups of species peculiar to one 



5. Examples: 





 in cave-dwelling organisms


G. Patterns of Distribution



1. Organisms on islands most closely resemble forms on nearest 



2. Forms not identical, but diverged over time


3. Example: 


 

IV. Evolution Controversiees

    A. Evolution is not solidly demonstrated – “just a theory “


1. that about which science is most certain 


2. ie. Gravity

    B. There are no fossil intermediates


1. many vertebrate fossil intermediates have been found



a. fossils trace the transitions between hoofed mammals and whales



b. fossils trace the transitions between reptiles and mammals



c. fossils trace the transitions between dinos and birds



d. fossils trace the transitions between apes and humans

    C. Intelligent design – organisms are too complex


1. intermediates of the mammalian eye


2. intermediate form have value

    D. Evolution violates the Second Law of Thermodynamics


1. earth is not a closed system


2. energy enters the biosphere from the sun, fueling life

    E. Proteins are too improbable


1. reverse arguments of probability

    F. Natural selection does not imply evolution


1. microevolution is likely to have produced macroevolution


2. differences between breeds produced by artificial selection are more distinctive than the 

                differences between wild breeds (dogs)

    G. Irreducible complexity


1. each part of a complex molecular machine evolves as part of a system


2. Natural selection acts on a complex mechanism because at every step the system functions


