Chapter 22: Descent with Modification: A Darwininan View of Life
Natural Selection: A population of organisms changes over time when one set of organisms with certain genes produce more offspring than other organisms with other genes. Natural selection only refers to the changes in inherited traits, not acquired traits.
Evolutionary Adaptation: Of the organisms that survive, more of them have traits that help them live in their environment.
Evolution: This can refer to any change in a population over time.
Carolus Linnaeus (1707-1778): This Swedish physician/botanist specialized in taxonomy (naming/classifying organisms) and developed binomial nomenclature. His system of categories later became important in Darwin’s theory of evolution.
George Cuvier (1769-1832): A French anatomist, Cuvier believed in catastrophism, which speculated that each boundary between strata (layers of soil) represented a catastrophe. These disasters were specific to certain regions and that each area would be filled by surviving species and those that lived in unaffected areas.
Fossils: These are relics or impressions of deceased organisms that have been preserved in rock. Most fossils are in sedimentary rocks, which are formed from the sand/mud that settle to the bottom of seas, lakes, and marshes. Each layer of rock is called a stratum (plural strata).

Paleontology: Developed by Cuvier, researchers in this field of science studied fossils.
James Hutton (1726-1797): This Scottish geologist believed that earth’s geologic features were caused by current phenomena (canyons formed by rivers, etc.). He believed in gradualism, which states that major changes are the cumulative results of slow but continuous processes.
Charles Lyell (1797-1875): This geologist also believed in gradualism but converted Hutton’s theory into uniformitarianism (geologic processes have remained constant throughout Earth’s history).

Jean Baptiste Lamarck: This naturalist published a theory of evolution in 1809, the same year Darwin was born. Lamarck believed in “use and disuse,” which stated that parts of the body that were frequently used became larger and stronger while those that were not used began to deteriorate. He referred to a blacksmith with large biceps and the giraffes with long necks as proof. Lamarck also believed in inheritance of acquired characteristics (one organism’s physical changes are passed on to its descendents).
Charles Darwin (1809-1882): Initially, Darwin wanted to become a clergyman, but he became the protégé of Reverend John Henslow, a professor of botany at Cambridge. In 1831, Darwin was chosen to travel on a ship (HMS Beagle) with Captain Robert FitzRoy. On the trip, he realized that organisms in temperate regions of South America and those in temperate regions of Europe were different. When he went to the Galápagos, Darwin discovered that the organisms there could not be found anywhere else in the world, but they resembled species that lived in South America. On the journey, he read Lyell’s Principles of Geology and began doubting the traditional view that Earth had been created only a few thousand years ago. Once he returned to Britain, he reassessed his findings and found that Alfred Wallace (1823-1913) had written a similar document. He quickly finished his The Origin of Species and published it.
Descent with Modification: This term referred to Darwin’s belief that there was a common ancestor to all organisms that was slowly modified as time passed.
Summary of Darwin’s Ideas: Natural selection refers to the different chances of reproduction depending on the traits certain organisms possess. It also relies upon the interactions that take place between the environment and the organism. The result of natural selection is a population of organisms that is well adapted to its environment. This process occurs over a long time.
Thomas Malthus: This author wrote an essay on human population (“Essay on the Principle of Population”). He believed that disease, famine, homelessness, and war were results of human population increasing faster than the resources that were needed. However, “overpopulation” carried over to other species. They produce many eggs, but only a small fraction of them can survive. In each generation, certain traits are better given the environmental conditions, so organisms with those traits will probably survive while those that do not have a lower chance of doing so.
Artificial Selection: The breeding of certain organisms that have desired traits
Population: This is a group of interbreeding individuals of a particular species in a certain region. As a whole, this is the smallest unit that can evolve.
Pesticides/antibiotics: Once something is used to kill off an irritant, the remaining organisms are resistant to the poison and reproduce, making an increasing proportion of the species in the region resistant to the poison. Examples include pesticide use and drug-resistant viruses (HIV).

Homology: These are similar characteristics that result from having a common ancestor.

Anatomical Homologies: These are structural similarities that can be traced to a common ancestor (providing genes for inheritance).
Homologous Structures: For example, the forelimbs of humans, cats, whales, and bats all result from a common ancestor. As time passed, however, the forelimb changed to match the needs of each organism.
Vestigal Organs: These are structures that have little importance to the organism. For instance, snakes have regions that look like pelvis/leg bones for walking ancestors, structures that would not be expected if they did not originate from the same ancestor as other vertebrate animals.
Embryological Homologies: These homologous structures are found only in embryonic development (not in adult stage).
Molecular Homologies: All organisms share DNA and RNA as the genetic code.
Biogeography: This is the geographic distribution of species. For instance, marsupials are found only in Australia, but they seem very similar to eutherians that live in North America (Sugar glider [aus] and flying squirrel [us]).
Endemic organisms: These organisms can be found only in one place in the world. 
