BSC 1005: Chapter 15
· Species: a population of organisms that interbreeds freely in the wild & doesn’t interbreed with other population. Species that reproduce asexually are differential by structural & biochemical differences.

· The theory of evolution by natural selection is the contribution of Charles Darwin. He spent 5 yrs traveling aboard the H.M.S. Beagle around the world examining plants & animals. Many of his observations contributed to his later theory.

· He saw fossils of extinct armadillos in South America that were similar to but different from current armadillos currently in South America. (Distant relatives?)

· Geographical areas with similar climate had a similar species.

· Young (volcanic) Galapago Island had species resembling plants & animals on mainland. (Descendants of migrants?)

· Geology --- eath was old & had changed thru time

· Fossils were often similar to but difference from present-day organisms

· Artifical breeding --- breeders select specific traits from a variety of traits within a population. By breeding only those organisms with the desired traits that offspring generations later may look difference from average individual in original population.

Study of populations:

· Malthus noted that population of plants & animals (including humans) have the potential for Expotential Increase. Ex: 2, 4, 8, 16…

· Each population has the potential to cover the earth but its growth is halted by limiting factors in the environment. Many offspring are born but only a few survivors to reproduce.

· Population: group of the same species in a particular area.

· After reading Malthus, Darwin realized that environment could select certain characteristics in the same way that breeders did. The environment selected individuals whose characteristics allowed them to survive & reproduce. Ex: birds that eat berries with seeds

· These advantages traits are called adaptative & started out as natural variation in a population that useful & became more common thru natural selection
· Similarities: due to common ancestor, adaptation to similar environment

· Difference: due to adaptations to stiff environment or life styles

Darwin’s Finches:

· 13 species

· Small islands meant for low elevations & dry with thorn scrub

· Large islands with low elevation & moist forests

· Speciation: production of a new species

· Adaptative radiation: one species give rise to many
· Different bills for different food

Evolution prior to Darwin:

· Lamarck --- Evolution by inheritance of acquired characteristics
Publication of Darwin’s Theory:

· Back from Beagle in 1836

· Had drafted theory by 1842 not published it because he feared negative public reaction

· In 1859 he & Alfred Wallace, who arrived at the theory independently, gave a joint presentation of their ideas in London. Later that year, Darwin’s book “On the Origins of Species” was published & was widely acclaimed, criticized & debated. Much of the scientific debate was due to the lack of  knowledge about genetics.
Evidence that supports theory of evolution:

· Fossil record

· Fossils--- any evidence of a dead organism --- impression of an organism, burrows, tracks, molecules, preserved hard parts, etc…

· Few organisms leave fossils

· Most fossils form in sedimentary rocks (formed in layers as sediment accumulates in lakes or ocean (stratified)

· Hard body parts are most often preserved but occasionally soft bodied organisms are preserved in fine grained anaerobic (no oxygen) muds.

· Slow decomposition allows mold to form which may become filled with minerals ---- cast.  Ex: volcanic’s ashes and ice preserving mammals or humans, etc…

· Fossils tell us what type of organisms once lived in an area. And give us clues about the pre-historic environments

· By determining fossil’s ages we can speculate about progression of life on earth. Example is on page 242 of the textbook.
Relative dating:

· Newer strata usually on top of older.

Absolute dating:

· Tree ring dating --- 

· Radioactive isotopes used to determine absolute ages of fossils & reactions

· Atoms of an element having different atomic weights are called isotopes of that element

Carbon ex.: 12c, 13c, 14c

· Some isotopes are stable. 14c is unstable & will decay giving off radiation --- radioisotope

· 14C is produced when cosmic rays hit nitrogen atoms

Nitrogen ( 14C -( decay


     In balance

· The ratio 14C/12C is constant in atmospheric CO2. Plants take up CO2(photosynthesis) & animals eat plants so the same 14C/12C ratio exists in all living organisms. After death no more 14C come in but radioactive decay continues

· 14C/12C ratio drops. 14C has a half life of 5730 yrs and can be used to date fossils as old as 50,000 yrs. Older fossils and rocks can be dated with other isotopes.

· Earth is estimated to be 4.6 billion yrs old. This allows enough time for evolution by natural selection, earlier estimates even up to 100 million years weren’t enough.

Comparative anatomy:

· Homologous structures – similar due to common origin(common ancestor), similar in underlying structure & development (ex.: vertebrate skeleton)

· Vestigial structures – homologous structures that are no longer useful (ex.: ear muscles in humans, leg bones of python)

· Analogous structures have similar form because of similar function but evolved independently (ex.: wings of birds & insects)

· Changes in analogous structures result in convergent evolution (ex.: cactus-like plants living in deserts of different continents)

Comparative embryology:

· Sometimes organisms that are different as adults show similar developmental stages

· All vertebrate embryo have gill arches but only fish & amphibians have gills

· All vertebrate embryos appear to have tails but many don’t have them by the time they are born

· Indicates that the genes that control early development are similar even though genes controlling later development are different

Inherited from common ancestors:

· Molecular biology:

· New alleles arise from old one by mutations (changes in DNA base sequence)

· The more similar the base sequences between organisms the more recent the common ancestor

· Phylogenic Trees: show patterns of relationship. (ex.: p. 247 Fig. 15.19)

· Cytochrome --- C oxidase help release energy from using oxygen

· Gene for cytochrome C slightly different among organisms

· Biochemical data often confirms anatomical data

