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5. Evolution and Biodiversity
Broad Concept: Evolution is the result of genetic changes that occur in constantly changing environments. Over many generations, changes in the genetic make-up of populations may affect biodiversity through speciation and extinction.

· 5.1 Explain how evolution is demonstrated by evidence from the fossil record, comparative anatomy, genetics, molecular biology, and examples of natural selection.

· The Fossil Record
· The fossil record is evidence for gradual change over time.  Fossils from different layers of rocks showed how a species had changed and produced different species over time.
· Common Ancestors: The fossil record supports the idea that all organisms came from a single common organism.  Evidence of a common ancestry can be found in the study of Homologous Structures.

· Homologous Structures:  structures that have different mature forms in different organisms but develop from the same embryonic tissues

· Comparative Anatomy
· Comparative anatomy points the fact that all living organisms have evolved from common ancestors due to facts like homologous structures, vestigial structures and similarities in early development.

· Vestigial Structures: Homologous organs that are of no use the species because it has evolved.  The human Coccyx or tail bone is vestigial structure.

· Similarity in development: Same groups of embryonic cells develop in the same order and in similar patterns to produce the tissues and organs of all vertebrates. These common cells and tissues, growing in similar ways, produce the homologous structures discussed earlier.

· Genetics
· “Natural selection affects which individuals having different phenotypes (how organisms look) survive and reproduce and which do not. In this way, natural selection determines which alleles (genes in DNA) are passed from one generation to the next. Thus, even though natural selection does not operate directly on genes, it can change the relative frequencies of alleles in a population over time.”

· Molecular Biology
· This is the study of biology at the molecular level, thus it deals with the origins of RNA, DNA, Amino Acids and Proteins, some things that nearly all living organisms contain.  

· Natural Selection
· Charles Darwin first presented this theory which states that only the most fit survive.

· Examples:

· A tropical climate changes to an arctic climate; The jaguars with thin coats die off, only the jaguars with thick coats survive thus they are able to produce and make more: survival of the fittest.

· Bright plumage on male birds attracts the females; those male birds with dull or odd plumage aren’t selected as mates.

· 5.2 Describe species as reproductively distinct groups of organisms. Recognize that species are further classified into a hierarchical taxonomic system (kingdom, phylum, class, order, family, genus, species) based on morphological, behavioral, and molecular similarities. Describe the role that geographic isolation can play in speciation. 
· Taxonomic Hierarchy: Kingdom, Phylum, Class, Order, Family, Genus, Species
· Reasons for separation of living organisms into this system:

· Reproductive Isolation
· When organisms of common descent can no longer breed with one another, or produce fertile offspring, at least one new species has evolved through reproductive isolation.  

· Morphology
· Although the hierarchal taxonomic system seems to place different animals based on how they look (their phenotype), sometimes animals can look like one another but still be reproductively isolated and be a different species.

· Behavioral Isolation
· When animals of the same species are no longer able to recognize mating calls or mating rituals, the two become different species.

· Molecular Similarities
· These help classify animals and organisms into the hierarchical taxonomic system.  These deal with similar genes, DNA synthesis, and embryonic development and so on.

· Geographical Isolation
· Natural geographic changes in the landscape separate a species and allow them to separately evolve slowly over time as their gene pools accumulate mutations. This separation can lead to speciation when separated groups of the same species evolve away from each other and eventually will be unable to interbreed making a completely new species. 
· 5.3 Explain how evolution through natural selection can result in changes in biodiversity through the increased or decreased of genetic diversity from a population
· Evolution through increases or decreases of genetic diversity from a population
· Stabilizing Selection
· Stabilizing Selection: takes place when individuals near the center of a curve depicting biodiversity have higher fitness than individuals at either end.  

·  This means that in the process of evolution, the extremes are done away with and thus the middle or normal organism that is most fit survives and produces more of its own.

· Disruptive Selection
· Disruptive selection occurs when the two extremes of a species are more favored than the middle phenotype

· Example: Birds with medium sized beaks aren’t as well adapted to pick the large and the small seeds, thus they are selected against, and the birds with large and small beaks are naturally selected to keep on evolving.

· Genetic Drift
· In small populations random alleles have more of a chance to become prominent and thus change the evolutionary course of the group

· The Founders Affect: The allele frequencies change as result of a small portion of the population moving away

· The Bottleneck theory: Natural disasters, like an ice age, tend to thin out the genetic pool from which organisms can mate, thus new genetic patterns become more prominent in the populations that can mate.

