Bio 1 – Lecture 9
History of Life
Now that we understand the evidence for and the processes of evolution, let’s look at the history of it.

Earth is 4.6 billion years old, very hot, cooled, rocks formed about 4bya.
Atmosphere of Early Earth: 

1.  probably H2 or He – lost to space


2.  outgassing of volcanoes provided CO2, SO2, S2, CH4, H2O, CO, NH3, H2, N2, Cl2


no O2 – important, AA formation is inhibited by free O2



oceans formed by condensation of H2O when cooled


3.  once photosynthesizing life became abundant, O2 was released

Origin of Organics:


NOT evolution; hypotheses

C, H, O, N, S all available – basic components of biological molecules


need energy – UV radiation (no ozone), thunderstorms


*Miller-Urey experiment produced AA’s and other organics (CH4, H2O, NH3, H2)

repeated attempts varying gases as more is learned confirm



20 AAs, sugars, lipids, TACGU




macromolecules can be made when simpler molecules are dehydrated together




water splashing up on hot rocks





moon closer to earth = larger tides


other possibility – meteorites falling to earth often contain AA’s, hydrothermal vents

but these are only molecules, not life

Origin of Life:


still not evolution and still hypotheses

protobionts – aggregations of organic molecules encapsulated by a lipid membrane


lipids with variable hydrophobicity naturally organize




maintain internal environment



can split, but not really reproduce



*primitive metabolism – remember, enzymes don’t cause reactions, only help them along


but, we do know that life was on earth 3.5-3.8bya & prokaryotic


but life has to replicate



RNA believed to have appeared first




toss nucleotides onto hot clay and they polymerize (dehydration synthesis)



can act as its own catalyst for AA bonding (remember mRNA, tRNA, rRNA)


if became double stranded, could lead to DNA

*first life likely heterotrophs consuming organic molecules

autotrophs (chemoautotrophs, sulfur)

*stromatolites – cyanobacteria reef-like structures with mineralized sediment, 3.1 to 3.5bya



some still living in hot springs or shallow saline pools


O2 released – how do we know when free oxygen existed? oxidized minerals in rocks (Fe-rust)
*Now we can talk in terms of evolution! (biotic vs. abiotic)


O2 plentiful by 2.3bya 

aerobes evolved – more energy efficient (remember how many ATPs gained from aerobic vs. anaerobic 



respiration) = more competitive


ozone produced to protect organisms from UV


eukaryotes 2.2bya – Endosymbiont Theory (DNA, ribosomes, protein synthesis, multi-membranes)



chloroplasts = cyanobacteria, mitochondria = heterotrophic


but, steroids (only made by eu) found in rocks 2.7bya

Life in Geological Time:

Precambrian – 4.6bya to 543mya, little is known



mostly microfossils, some soft-bodied small orgs. of unknown relation



fossils become abundant at 543mya, time divided into eras, periods, epochs


543 Paleozooic era – begins with Cambrian period – Cambrian explosion



all contemporary animal phyla – eyes 


continents flooded, seas allow for radiation of inverts, fish, amphibians




when continents begin to rise, reptiles & insects evolve



1.  *Cambrian – invertebrates flourished (Burgess Shale, BC), trilobites


2.  *Ordovician – rise of large inverts (cephalopods, ammonites), jawless fish (ostracoderms) 


3.  *Siliurian – jawless fish radiated, jawed appeared; terrestrial plants allowed for terrestrial 




animals (small arthropods – think of insects that reproduce in water) 


4.  *Devonian – Age of fishes; placoderms, sharks, lobe-finned (coelocanths), ray-finned




also, late Devonian, labyrinthodonts (amphibians) 


5.  *Carboniferous – flourishing of plants into woody stems, swampy forests (coal deposits)




amphibians abundant and diverse, reptiles appear; winged insects



6.  *Permian – reptiles diversify, therapsids, plants diversified



Extinction of marine & land species; drop in sea level

251 Mesozooic era – signaled by rise of continents and drying of climate



*reptiles dominate, dinosaurs, turtles, mammals & birds evolve



mammals mostly small and believed to be food for reptiles but, recent Chinese fossil



Archaeopteryx



angiosperms evolve



Triassic, Jurassic, Cretaceous



Extinction: possibly impact from huge extraterrestrial body, Yucatan peninsula, tsunamis




cooler temperatures


65 Cenozoic era – ushered by mass extinction



age of mammals (ability to survive colder temps better than reptiles), birds flourish (imagine 



how birds would have survived tsunamis better than reptiles), flowering plants dominate



*Tertiary & Quaternary



*Extinction of many large land mammals at end of Pleistocene – ice ages? human impact? 




or, allows for humans to radiate?

