Natural Selection and Evolution

A. Defs.: 
1. General: Process by which evolution occurs:




a. Species change over time



b. Becoming increasingly complex & diverse




c. Descent from a common ancestor


2. Ecological: Process in which better adapted species live

longer and produce more offspring.



3. Genetics:  Process in which better adapted phenotypes survive and reproduce, perpetuating certain genotypes.



3. Proposed by Darwin.

Born Feb 12, 1809 (same day as Lincoln) in England

Divinity degree from Cambridge

1831-1836: Age 22, set sail as naturalist aboard HMS Beagle

Collected specimens, observed life throughout the world

1859: published “On the Origin of Species by Means of Natural Selection, or the Preservation of Favoured Races in the Struggle for Life”

Before Darwin:

Hutton and Lyell – geologists suggest that the Earth has changed over millions of years (continental drift)

Lamarck – parents pass on acquired traits to offspring. (ex. Stretched neck in giraffe)
B. Steps in natural selection:

1. VARIATION is the raw material for natural selection:



a. Random mutation



b. Sexual reproduction

C. Crossing over during meiosis I

2. There is a constant struggle for existence = COMPETITION

3. Individuals that are most fit are able to survive and reproduce, passing on

their best fit genes; this differential survival rate = “SURVIVAL OF THE

FITTEST”


4. Natural selection causes GENETIC CHANGE (change in gene frequency)

in the population 


5. Selection causes species to ADAPT to their environment, becoming

more fit over time.

NOTES:


1. Species adapt, not individual organisms.

Ch. 17 - Patterns of Evolution

· Mass Extinctions – opens ecological niches for survivors that often results in a burst of evolution that produced an abundance of new species
· Punctuated Equilibrium – long stable periods interrupted by brief periods of more rapid change
· Divergent Evolution – a single species or small group of species evolve into several different forms that have different niches (ex. Galapagos finches) Leads to Homologous structures
· Convergent Evolution – unrelated organisms look similar to one another (analogous).  Organisms start out with different “raw material” for natural selection to work on, but they face similar environmental demands such as moving through water (ex. Shark and dolphin)
· Co-evolution – two species evolve in response to changes in each other over time (ex. Bees and flowers)
SPECIES NOTES – Ch. 16
Species - a group of organisms capable of interbreeding and producing fertile offspring
Speciation – creation of a new species

Occurs when two populations have a difference that leads to them not breeding with each other

Speciation occurs via: 

Behavioral Isolation – mating rituals don’t match up, even if genetically possible to interbreed

Geographical Isolation – geographic barrier between two species

Temporal Isolation – populations breed at different times of day or year

Sexual isolation – organisms are physically unable to breed

Gametic Isolation – sperm and egg will not combine 

