C15 Darwin’s Theory of Evolution & C17 The History of Life


C15 Darwin’s Theory of Evolution

“On the Origin of Species” was published in 1859 by Charles Darwin.  Darwin proposed natural selection as a mechanism for evolution.

Theory of evolution – process by which modern organisms have descended from ancient organisms.  

Micro-evolution – change in a population’s gene frequencies.

Macro-evolution – when a new species emerges.

Species – group of organisms that can reproduce with fertile offspring in nature.

Natural selection – the outcome due to the unequal reproductive advantage some organisms have over others in their population.    More are produced than can survive.  Organisms that fit the setting best live, hence, reproduce with more offspring like themselves. (differential reproductive success).
Variation in the population provides the material for natural selection.  Sexual reproduction (the shuffling of alleles and, thus, uniqueness) provides for this variation.


Adaptation – any inherited characteristic that increases an organism’s chance of survival.

Evidence for evolution:

1. The fossil record - Strata of fossilized remains of organisms extinct for many years.  The oldest layers have the oldest fossils beginning with bacteria.

2. Biogeography – the presence of organisms in areas of the world correlates with the movement of land masses over time. Ex., Australia has a unique abundance of marsupials found no where else in the world.  Thought to have occurred as Australia has been isolated from the other land masses longer. [image: image1.png]
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3. Comparative anatomy – Organisms share many characteristics called homologous structures, ex. limbs of four modern vertebrates:  [image: image3.jpg]‘Copyright © 2008 Pearson Education,inc. publshing as Pearsan Berjamin Cummings.



 
Vestigial structures are parts reduced in size or no longer used by a more recent organism, ex. hip bones of whales or the appendix in the human. [image: image4.png]FIGURE 22.19

Vestigial structures. The skeleton of a whale reveals the presence of pelvic bones.
These bones resemble those of other mammals, but are only weakly developed in the
whale and have no apparent function.




4. Comparative embryology – Similarities exist between many animals as they are developing.  [image: image5.jpg]



5. DNA or molecular similarities – All organisms share the same genetic code, ATCG’s.  Most of the codons match the same amino acids. 
6. Population studies – We can see bacterial populations change over time because generation time is so short.  Bacteria exposed to antibiotics will die except for the resistant few.  The resistant ones live and reproduce, creating a population of bacteria resistant to the antibiotic.  We see the same pattern in insects and insecticides.  [image: image6.png]a) Ensatina ring species b) Genetic divergence
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Geographic isolation – when populations are split by geographic barriers, they sometimes change so that when brought back together, they can’t have offspring together.

Reproductive isolation – when organisms in a population do not interbreed for some reason and become distinctly different groups.  In plants this can occur as a mistake in meiosis, and the new plant will not have the correct chromosome number for successful zygote formation.

C16 Evolution of Populations
Natural Selection on Polygenic Traits (p398-399)
Directional selection – The range of phenotypes shifts as those on one side of the spectrum are selected for (live).

Stabilizing selection – Individuals near the mean are selected for (thrive), thus the curve gets more narrow.

Disruptive selection – When individuals at upper and lower ends of the curve are selected for (live) making two curves. 

Genetic drift – when allele frequencies change due to chance alone, seen in small populations only.
C17 The History of Life

Biogenesis – Life comes only from life.

Abiogenesis – spontaneous generation, life can come from the nonliving.

Louis Pasteur – disproved spontaneous generation by sterilizing broth solutions. 
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Stanley Miller and Harold Urey (1950’s) simulated early earth in the lab.  By making amino acids in the lab.   http://www.ucsd.tv/miller-urey/
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