Unit 4 – Evolution.  Objective 26 - How did life begin in the first place?

Several Explanations... but all are speculations.

Chemical Evolution - theory that life on earth began as the natural result of the evolution of inorganic matter.

Oparin-Haldane theory

Primitive conditions on earth:
· the earth(s atmosphere contained hydrogen, water vapour, ammonia, and methane, accompanied by high temperatures (primordial soup).

· energy in the form of heat (from the earth), radiation (radioactive decay), electricity from lightning, and UV  provided enough energy for the making and breaking of chemical bonds

· resulted in the possible formation of nucleotides, amino acids, and sugars.

Miller and Urey 

· attempted to simulate primitive conditions on earth

· Used an apparatus that boiled water, forcing hydrogen, water vapour, ammonia and methane (they added this to experiment) to circulate past an electric spark

· the organic substances that formed were urea, amino acids, hydrogen cyanide, lactic acid, and acetic acid.

· the experiment demonstrated that these bi-products could(ve been produced in a primitive earth containing the same environment.

· still doesn(t explain how LIFE started... suggests RNA spontaneously developed. 

Panspermia
· life originated elsewhere in the universe and then migrated to our planet

· either intelligent beings, or bacterial cells travelling on meteorites that hit earth

Gaia Theory
· Earth has systems in place that keep a dynamic balance and regulate the atmosphere and temperature.

· The Gaia Hypothesis is the theory is that living organisms and inorganic material are part of a dynamic system that shape Earth's biosphere, a living (superorganism( 

· The earth is a self-regulating environment; a single, unified, cooperating and living system - a superorganism that regulates physical conditions to keep the environment hospitable for life 

· uses the chemical theory to explain the origin, and then purposes that Gaia came (alive(
· Evolution therefore is the result of cooperative not competitive processes.

Intelligent Design Theory
· "The theory of intelligent design holds that certain features of the universe and of living things are best explained by an intelligent cause, not an undirected process such as natural selection."

· Unlike creationism, intelligent design is based on science, not sacred texts.

· Creationism is focused on defending a literal reading of the Genesis account, usually including the creation of the earth by the Biblical God a few thousand years ago. 

· Instead, intelligent design theory is an effort to empirically detect whether the "apparent design" in nature observed by biologists is genuine design (the product of an organizing intelligence) or is simply the product of chance and mechanical natural laws. 

Heterotroph hypothesis
· Idea that first cell was a heterotrophic bacterium that fed on the organic compounds in the primordial soup

· once food supply began to diminish, it lead to the evolving of autotrophs

· these autotrophs produced oxygen

· resulted inthe developemnt of aerobic bacteria

· natural selection led to first eukaryotic cell

· eventually this cell pinched off to form organelles (billions of years)

Symbiogenesis
· merging of organisms into new collectives; development of a new species through symbiosis (mutual beneficial association of organisms of different species)

· ex anaerobic bacterium ate an oxygen breathing organism, but that organism lived.

· the host could breathe oxygen and the guest was protected inside.  

· guest bacteria grew into mitochondria

· same as chloroplasts - host cell that swallowed it gained a food source

· Lynn Marguilis hypothesis



