Study Guide for Chapter 22- Evolution and our Heritage

Vocabulary

Evolution 

Natural selection
Charles Darwin 



plate tectonics 


Microevolution 

Macroevolution population 

gene flow 
genetic drift 

species 


speciation



reproductive isolation


fossilization 

Radiometric dating 


homologous structures
 
analogous structures 
extinction 



extinction event 

adaptive radiation 
niche  




endangered species 

primate

 abiogenesis
Lecture Outline

Overview of evolution & natural history

Darwin’s voyage
Evidence for evolution
Natural selection
Population Genetics
Hardy-Weinberg Equilibrium
Microevolution 

Overview of evolution & natural history
The earth today is not what it once was

The earth is about 4.5 billion years old

As supported by experiments of biochemist Stanley Miller, molecules of life, such as amino acids, and nucleic acids, formed in an environment of high temperature, and no oxygen

Evidence for the first formation of life goes back 3.5 billion years

Creation stories, common to all cultures, could coincide with these facts only by coincidence, and are often tied closely to the religions of those cultures

Living things from ancient times are radically different from those found today

Though evidence about these facts were known for centuries and ages, the questions became more pressing in western society around the time of the industrial revolution- 1800- 1860

Charles Lyell published an important book about the Geology of earth in 1830, which proposed the then-radical theory that the earth was indeed ancient

Though scientists began to accept that species changed over time (evolved), the mechanism was not known

Darwin’s voyage

Charles Darwin, a failed medical and seminary student born into wealth, took an opportunity as a ship’s naturalist aboard the H.M.S. Beagle in 1830

His job was to document any new species found during the ship’s voyage
Darwin make key observations comparing species on mainland South America with species found on the Galapagos islands, 400 miles off the west coast of South America
Darwin inferred that the similarities between the species we due to common ancestry

Darwin then deduced the mechanism for the change- natural selection

Darwin wrote these ideas down, but did not publish them for nearly 20 years

Prompted by a competitor, in 1859 Darwin published The Origin of Species, causing an uproar in society

Natural Selection

Natural selection is the engine which drives the evolution of species

Natural selection depends on principles of overproduction, heritable individual variation, a hostile environment, and differential reproductive success

Overproduction- Living things make more offspring than are able to survive in the environment in which the species lives

Heritable individual variation- Individuals of a species are different from each other, and these differences are inheritable

Differential reproductive success- Those with traits best suited for survival and success in their environment will be more likely to survive, and thus reproduce, passing on these better-adapted traits to their offspring, thereby causing the species as a whole to be better adapted to that environment in the next generation
Microevolution & macroevolution
Changes brought about by this process are called microevolution

Microevolution is the change in the frequencies of alles of genes in a species over time

Industrial melanism is an example of this process

Mutation introduces new alleles into a population

Mutations are only very rarely advantageous

When populations are isolated, they evolve independently of other populations, leading to speciation

Many speciation events over many millions of years cause the radical changes we associate with macroevolution
Evidence for evolution

The fossil record shows how species have evolved over time

By the principle of superposition, new fossils sit on top of old ones, allowing dating of fossils by comparison

Radiometric dating can determine the age of fossils

Plate tectonics has changed the appearance of the earth over time

Homologous structures show how different species can have a common ancestor

When genes or species become extinct, they cannot return

Commonalities between all known life forms suggests that all life has a common ancestor, and abiogenesis may have happened a single time

Other mechanisms of evolution
While natural selection directs a population to adapt to its environment, traits unessential to survival can also evolve by luck- that is, randomly due to genetic drift
Sexual selection, based on intraspecies competition, usually among males, leads to sexual dimorphism

Artificial selection by human breeding & domestication, causes rapid change in a species
Given infinite generations, genetic drift will remove all diversity from a population

A population bottleneck removes tremendous genetic diversity from populations

The founder effect- a population is dependent on its founders for all its genetic diversity
Gene flow is the exchange of alleles between two nearly isolated populations

Human evolution
Humans have several adaptations which have allowed them to rise to prominence

Humans evolved from tree-dwelling primates which began to walk upright on the land

Humans have their roots in Africa- the first primates acquired such human traits as bipedalism, and enlarged braincase in Africa
Hominin relatives such as Homo erectus and Homo neanderthalis left Africa before modern humans did; however, they are extinct, and are not thought to have interbred with modern Homo sapiens humans
