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Millions of entire species died in the mass extinctions

Fossils

· Evidence of former life

· Requisites for fossilization:

· Possession of hard parts – shells, bones, teeth

· Rapid burial, protecting from scavenging or disintegration

· Dinosaurs known by fossil bones, teeth and footprints
Examples:

· Fossilized tree sap ( amber

· Petrified tree logs

· Frozen animals (like mammoths) exposed as glaciers melt
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· 1786, French paleontologist Georges Cuvier: showed  that extinction of species had occurred

· Skeletons of mammoths are different than skeletons of elephants ( mammoths were extinct

· Observed profound changes in sedimentary record

· Abrupt first appearances of fossils

· Abundant fossils in overlying layers

· Absence in higher overlying layers
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· William Smith, 1799:
· Strata of same age can be recognized by the same fossils

· Fossils from lower rock layers are older

· Fossils from higher rock layers are younger

· old forms of life have died out

· new forms of life have developed
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After 1815 Geological Maps

· Sedimentary strata from around world classified on basis of fossils

· Same fossils found in rocks in different areas ( same age rocks

· 1841: standard geologic column based on fossil succession, relative ages

· 20th century: geologic timescale refined using radioactive dating
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· Brief History of Life
· 3.85 billion years ago:archaea (like bacteria on steroids
· Found today at mid-ocean ridges, killed by oxygen

· 3.5 billion year ago: photosynthetic bacteria removing CO2 from atmosphere, adding O2
· 1 billion years ago: single cell division ( sexual reproduction

· 620 million years ago O3 created & protected land dwelling multicellular animal life

· 543 million years ago: burst of evolutionary change

· First hard parts (shells, etc.) that preserve as fossils

· Mass Extinctions - Cambrian to Present
· Average life span of species: 4 million years

· Oldest hominid skeleton 4- 6 MYA

· Dinosaurs ruled Earth for 160 million years
· Plot % extinction of genera against time

· Fewer Extinctions now

The Great Dyings

· Millions of entire species died in the mass extinctions

· Photosynthetic bacteria started making O2 at 3.5 BYA

O3 Created 620 MYA
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Swedish botanist Linnaeus laid out basic terminology of divisions of life into kingdoms down to species

Species:

· So similar that they can breed together

· 
But not with other species

· Share common pool of genetic material

· Mutation of genes may cause reproductive isolation between local populations ( evolution
150 million base region in human chromosome 1 is identical to frog and chicken genomes.  April 30, 2010 Science pg 555
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· Extinction caused by inability to adapt to changes

· Extinctions – always occurring

· Present species diversity: 40 to 80 million species

· 0.1% of species that have existed in Earth history

· 99.9% of species that have existed in Earth history are extinct

· Extinctions clear out habitats 
· 
( 
opportunity for new organisms to evolve to occupy habitats 
· 
( burst of evolution
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Causes of Mass Extinctions

· Sea Level change

· Sizes of Continents

· Volcanic Activity

· Climate Change - CO2
· Ocean Composition

· Asteroid Impact

· Nearby Supernova

· Changes in Sun

· Mankind
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Some species survived the major extinctions in Permian Triassic, and Cretaceous

· Horseshoe crabs - have existed for 450 million years

· Sharks - 350 million years

· Cockroaches - 300 million years

· Conifers, ferns, horsetail and scouring rushes - 275 million years

· Norfolk pine and Sago palm - 235 million years
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Quaternary Extinctions
(last 1,500,000 years)
· Significant extinctions of large-bodied mammals  during glacial advances and retreats

· Suspected additional cause of many extinctions

·  Homo sapiens

· Large animals decimated in Americas and Australia

· Large animals fared best in Africa

· where humans evolved

· co-existed for thousands of generations

· Wherever humans went, extinctions followed
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· Humans arrived in Australia 56,000 years ago

· found 24 genera of large-bodied animals

· 1,000 years later, 23 of those were extinct

· Rate of human-induced/related extinctions increased in last 12,000 years

· Increased even more in last 200 years
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La Brea Tar Pits, Metropolitan Los Angeles

· One of most spectacular fossil localities in world

· Located east of Beverly Hills

· Oil seeped to surface; lighter-weight oils evaporated

· Over last 40,000 years

· More than 660 species entombed
· 59 mammal species
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· Escape very difficult for four-legged, heavy animal

· Distress cries brought carnivores and scavengers            ( 85% of victims are larger-bodied

· One 9,000 year old partial human skeleton – indicates human presence during extinctions
