Paleoclimates- causes

Plate tectonics or astronomical changes.

Plate tectonics:

Mountain ranges – deserts in rain shadow

Volcanism: CO2 (warming) vs. dust (cooling)

Mountains increase weathering rate.

Glaciations:

Gondawana centered over south pole in lower mid. Paleozoic 

Glaciations: 

Ordovician (450-400 Ma);

Carboniferous-Permian: 350-250 Ma

Antarctica: 15 Ma – 0

(Arctic: 3 Ma)

Gondwana Triassic-Jurassic: warm and dry 

lots of evaporates and red sandstones

Tropics extend 45oN to 75oS 

10-15oC warmer than today

Attributed to high CO2  - rapid sea floor spreading

Quaternary glaciation: 4 cycles, 100-200,000 yrs

Milankovitch (astronomical) cycles: 

Earth orbit: 92,000 yrs

Axis tilt: 22 – 25 deg.: 41,000 yrs

Axis wobble: 26,000

Ice cores (4000,000 yr): same cycles.

Mountain building- e.g. Alps-Himalayas 50 Ma

Increase weathering: 

CaSiO3 + CO2 = CaCO3 + SiO2
Reaction products subducted

Lowers CO2 in atmosphere, causes cooling.

6 Phanerozoic extinction events

(see references 2, 9)

See extinction versus sea-level handout

Cambro-Ordovician (ice age?) – lower seal level

Ord-Silurian

Devonian-Carboniferous

Permo-Triassic – 90% species extinct: rift volcanics? 

Triassic-Jurassic

Cretaceous-Tertiary – Chicxulub impact

