What makes life possible on earth:
· Magnetosphere protects us from the solar winds from the sun

· 25 million years

· Volcanoes spewed noxious gasses

· 50 Million years

· CO2, 

· Nitrogen (Ammonia)

· Water (steam)

· Moon

· Collision creates the 23° tilt
· creates seasons.

· Gravity Stabilizes earth

· Earth would be more wobbly 

· Earths crust formed 150 million yrs since moon struck
· Water

· Water soon after.  (4.3 bya)

· Liquid water is key to life

· 100 million trillion gallons

· Volcanoes pumped large amounts of steam ( rain

· Main gas that comes out of hawaii’s volcano is water.

· Possible collisions of comets made of water (monthly impacts)

· Comet hale bop – enough water to fill the great lakes.

· Don’t have the right properties – heavy water 

· Perhaps some of the closer to home comets

· Spectroscopy – wavelengths 

· Origin of Life

· 188 million years from beginning.  4.3 Bya

· Origin of life

· Sun was much weaker then
· Atmosphere was thicker – reddish color

· Oceans would have teal green color

· (Hydrogen sulfide – found in cave)

· Rotten egg smell

· Snottites – bacteria found on highly acidic environments

· Bacteria Depend on hydrogen sulfide

· Primitive life could possibly survive and thrive in harsh environments

· Fundamental ingredients of life: H, O, C, N.

· Lab of primitive earth = amino acids

· 3.8 Bya – life began

· Life from outer space

· Meteor impacts gave enough energy to create peptides
· Deep within the crust

· No photosynthesis

· Primitive sea

· Ocean vents w/ hydrogen sulfide

· Above the oceans/crust

· After the era of comet/meteor impacts – safe for bacteria to grow above the surface.

· Strombolites

· Cyano-bacteria

· 3.5 bya

· Produced oxygen

· Absorbed by the oceans first.

· Later built up in the atmosphere – raised from 1% - 21%

· Oxygen also protects life – ozone 

· Ozone – a condition which allows life to flourish – protects life from UV radiation.  Once that happened, life took off.

