Chapter 17 Evolution and Natural Selection

· Charles Darwin and Alfred Russel Wallace first proposed theory evol. By nat’l select. In 1858

· Evolution focuses on genes passed thru MANY generations within an entire pop.

· Evolution: change in the genetic   makeup of a population over time; origin of organisms by descent and modification from previously existing forms of life

· The population changes, not individuals(only vessel for genes)

· Main mechanism of evolution—nat’l select.: differential reprod. Of genotypes (indiv. with some genotypes produce more offspring than other types)

History of Theory

· Georges-Louis Le Clerc de Buffon and Jean Baptiste de Lamarck (French bio.-believed species develop progressively/change in changing environ.)

· James Hutton, William Smith, Charles Lyell(England—studied fossils of extinct animals, diff.  Rock layers=diff. Per. Of time)

· Lamarck: organisms destined to produce “higher” organisms; inheritance of acquired characters (org. lifestyle could make changes(pass to offspring, ex: giraffe neck)—idea of acquired char. used by T.D.Lysenko (Soviet agricul.) to breed better varieties of foods(improve social cond., etc.)

· Darwin &Wallace, joint presentation at Linnaean Society of London 1858

· Influenced by Charles Lyell (Principles of Geology—rocks/species change, spread of species could affect other), Thomas Robert Malthus(Essay on the Principle of Population—human pop. reduced by starv., disease, war)

· Wallace—South America, Malay Archipelago (idea of N.S. 1854 while fever)

· Darwin—5 years, S.America, Galapagos Islands, 1830s, collect evidence; nat. select (N.S.) keeps pop. in check , environ. factors to kill off individuals before they can reproduce

· Darwin’s The Origin of Species by Means of Natural Selection published in 1859

Evidence for evolution by NS

1. Artificial selection—human breeders/farmers determine which members of pop.  will reproduce

· Selective breeding for particular phenotypes produces species diff from orig(over time, organisms can evolve due to changes

2. Fossil Record

· Fossil: preserved evidence of life long past, body buried in area with no O2—slow decay, preserves it

· Sedimentary rocks—rocks laid down by settling/packing of small particles (Ex: shale, sandstone, limestone) Under heat(metamorphic rocks (undergo internal changes, become hard; ex: slate, marble) destroy fossils

· Animals with hard skeletons/bones/shells, live in sediment area (sea floor, slow bodies water)( more likely to survive (few forest fossil, acidity of leaf litter dissolves skeleton)

· Information from animal parts: animal skeleton feat (placement, size of limbs) gives info on habitat/locomotion; teeth gives diet

· Evid for Change: 1. All fossils from extinct species 2. Some species older than others

· Bottom stratum older fossils, relative ages of fossils, actual age determ by radioactivity

3. Comparative Anatomy

· Similar org with similar structures, even if diff times

· All mammals, birds, reptiles, adult amphibians have forelimbs with same bones, even though diff functions
· Homologous organs: structures with same evolutionary and embryonic origin but occurring in diff species; either same/diff functions

· Analogous organs: similar functions but different developmt/structure, appear to be unrelated (Ex: wings of birds and of insects)

· Vestigial structures: organs useless to present owners but homologous to structures that serve important functions in other species (ex: human appendix==homologous to the CAECUM, chamber for digesting leaves/grass in mammals)

4. Comparative Embryology

· Embryos (animals, particularly) contain structures not found in adult

· Ex: vestigial gill slits, tooth buds, tail beyond anus, nipples in 2 rows down front of body 

· Embryology shows “new” feat of verteb developed from remodeling of ancestral structures (ex: several pairs blood vessels in gill area, bony arches that support gills in fish)

5. Other comparative evidence

· Comparative animal behavior (threat behaviors), physiology (physical principles on which organisms work—aggression involves physio changes), biochemistry (comp/contrast homologous DNA, proteins, bio chemicals, molecular evidence)

6. Biogeography

· Biogeography: study of geographical distribution of organisms

· Puzzle: Why would islands have more variety species of finches than continent of S Amer? Distribution of mammals—why some in some areas but not in others?

· Convergent evolution: evol of the same adaptations in unrelated organisms, presumably as a result of NS in similar environments [ex: 3 species of monotremes (egglayers) giving rise to variety of species like rabbit-like bandicoot, woodchuck wombat, kangaroos,etc]

· Adaptive radiation: descendants of ancestral grp spread into other areas, encounter new environment, evolve new adaptations

ENDEMIC SPECIES: species found nowhere else

-members of mainland species emigrated to islands and evolve to new forms due to diff conditions of islands and mainland

-Darwin’s 13 species of finches( from S.Amer mainland, descendents underwent adapt radiation in G. Islands; 14th species on Cocos Islands

Evolution by NAT Selection


Facts: 1.Individuals of a species vary; 2. Some variations are genetically determ; 



3. More indiv produced than live to growup/reprod 4. Indiv with some 



genes are more likely to survive and reprod in a particular environment 



than those with others( Conclusion: genes that make owners survive will 



become more common in next population


-Only by reproducing does an indiv pass on inherited characteristics


-The peppered moth: pale form vs MELANIC dark form (1850-1950, melanic more


common near industrial cities)


-E.B. Ford=> INDUSTRIAL MELANISM: NS had brought change to a darker form in I


industrial areas


-pale moths camouflaged against lichen-covered tree trunks in pure areas; 


melanic moths camouflaged against soot-covered trunks in industrial areas


-Bernard Kettlewell, MARK-RELEASE-RECAPTURE method, 1950s



=>if equal amounts of each form recaptured, equally likely



=>if any variation from 50:50 ratio meant one more easily eaten

Tolerance of Toxic Metals by Plants: plants usu. cannot grow on soil near copper, zinc, 
lead mines=>surviving seeds become more and more resistant

Importance outcome of natural selection is to contribute genes to future generations

 
-young birds from medium broods survived more often (issue of food for larger 


broods, too few produced in small broods)

Adaptations:


-“environment”: all factors, other than org’s genes, that can affect survival of 




   the individual


-Resistance to pesticides and antibiotics (ex: scale insect that feeds on CA citrus


trees, slowly resistant to cyanide spray—best way is to spray only when necessary


and to use diff chemicals at diff times; resistant to rat poison warfarin; bacteria


resistance to antibiotics—few survive, due to fewer numbers=more food=grow 


quickly—also plasmids)


-population evolves changes in overall genetic makeup by means of NS: the 


reproduction of resistant genotypes more than susceptible ones
