
ORIGINS 

LIFE ON PLANET EARTH 



VIEWPOINTS ON LIFE’S ORIGINS 



THEORIES OF LIFE ORIGINS 

• SPONTANEOUS GENERATION – LIFE CAN COME FROM NONLIVING THINGS. 

• BIOGENESIS – LIFE ONLY COMES FROM OTHER LIVING THINGS 

• COSMOGENESIS – LIFE ON EARTH CAME FROM ANOTHER PART OF OUR SOLAR SYSTEM OR 
GALAXY 

• METEORITES CONTAIN ORGANIC COMPOUNDS 

• CONDITIONS NECESSARY FOR LIFE MAY HAVE EXISTED ON OTHER PLANETS OR MOONS 

• SPECIAL CREATION – ALL RELIGIOUS BELIEFS 

 





BIOGENESIS: PASTEUR EXPERIMENT 







PRIMITIVE SOUP 



ABIOTIC SYNTHESIS 



MINIMOTIF SYNTHESIS HYPOTHESIS 

• SHORT STRETCHES 

• LINEAR  

• PROTEIN SEQUENCE 

• INTERACTIONS 

• HIGHLY CONSERVED 

• CONVERGENT EVOLUTION 





RNA 

• REPLICATION 

• RIBOZYMES 

• PROTOCELLS 



SINGLE CELLED ORGANISMS 



EUKARYOTES 

• ENDOSYMBIOSIS 



LIFE ORIGIN SUMMARY 



PALEONTOLOGY 



MACROFOSSILS 

• SEDIMENTARY ROCK • RADIOMETRIC DATING 



MICROFOSSILS: 3.5 BILLION YEARS AGO… 



NANOFOSSILS 



GEOLOGICAL RECORD 



PLATE TECTONICS THEORY 



CONTINENTAL DRIFT 



GEOLOGICAL CHANGE 













Analogous 
Structures 



DIVERGENT EVOLUTION 



COMPARISONS 



EVOLUTIONARY RELATIONSHIPS 

HOMOLOGOUS ANALOGOUS 



PHYLOGENIC TREE 

Hierarchy of ancestors  species 









LANDMARKS FOR EVOLUTIONARY NOVELTIES 



NATURAL SELECTION 

• VARIATION 

• COMPETITION FOR RESOURCES 
• FOOD 

• WATER 

• MATES  

• SELECTION OF FAVORABLE TRAITS 
• ALTER GENE FREQUENCIES 

• INHERITABLE 

• ADAPTATION 
• SURVIVAL 

• REPRODUCTION 

• FITNESS 

 



EXTINCTION EVENTS 

• VOLCANIC ERUPTIONS 

• METEORITE 

• ENVIRONMENTAL DESTRUCTION 

 

• RESULTS 

• NEW HABITAT 

• DIFFERENT COMPETITION 

• DIVERGENT EVOLUTION 

 

 



Diverse Branching 

Types: 
 Worldwide 
 Regional 

Theories and Hypotheses 









WORLDWIDE (GENERALIZED) ADAPTIVE RADIATION 

• REPTILES 

• PALEOZOIC 

• CARBONIFEROUS 

• PERMIAN 

• MESOZOIC 

• TRIASSIC 

• JURASSIC 

• CRETACEOUS 



REGIONAL (SPECIALIZED) ADAPTIVE RADIATION 



HAWAIIAN HONEYCREEPERS 



BIODIVERSITY 



ADAPTIVE RADIATION SUMMARY 

• EVOLUTIONARY DIVERGENCE 

• ECOLOGICAL NICHES 
• NEW OR DISTINCT AREAS 
• EXTINCTION  NEW OPPORTUNITIES 
• CHANGE IN COMPETITION 

• SPECIES ADAPTATION  EVOLUTION 

• INNOVATION  DIFFERENT FORMS 
• GAIN 
• LOSS 

• AREAS 
• WORLDWIDE 
• REGIONAL 



ADAPTIVE CHANGES: GENES 



REGULATION OF GENE TRANSCRIPTION 



Genes of Speciation 



EVO-DEVO 





DEVELOPMENTAL GENES 

Developmental Timing 



HOMEOTIC GENES 

-- Promoter 

Discovery: Edward B Lewis 



HOMEOBOX: HOX GENES 









child 



HETEROCHRONY: EVOLUTION OF DEVELOPMENT 



PATTERNS IN DEVELOPMENTAL EVOLUTION 

Peramorphosis 



BRANCHING EVOLUTIONARY TRENDS 
INTERACTIONS 
BETWEEN 
ORGANISM 
& 
ENVIRONMENT 













QUESTIONS? 
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