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EVOLUTION

×Species with a very special set of  skills

× They lived long enough to reproduce

× Those not up to the task did not have offspring

×Some were able to make use of  wider variety of  resources

× These eventually crept into new niches over many years

× They became new species



EVOLUTION

×Evolution in a pure Darwinian world has no goal or purpose: the 

exclusive driving force is random mutations sorted out by natural 

selection from one generation to the next.



EVOLUTION

But thatõs a whole topic in 

and of  itself



ADAPTATION



ADAPTATIONS: VISION



HOW MANY COLORS CAN 

YOU SEE?



VISION

×Dinosaurs had color vision.



THE BIRDS AND REPTILES 

DESCENDING FROM THEM 

RETAINED IT AND 

CONTINUED TO EVOLVE 



T H E  F I R S T  M A M M A L S ,  H O W E V E R ,  W E R E

N O C T U R N A L

therapsid



× Mammals lost color vision when they became nocturnal traded more rods for cones

× Researchers have amassed a large-scale body of  evidence for the "nocturnal 

bottleneck theory," which suggests that mammalian sensory traits have been profoundly 

influenced by an extended period of  adaptation to nocturnality during the Mesozoic Era. 





M O S T  V E RT E B R AT E S  H AV E  A LWAY S  H A D  

C O L O R  V I S I O N- H U M A N S  H A D  T O  

R E G A I N  I T

× Rods and cones responsible for light and color perception

× Rods for light and dark

× Cones for color

× Most humans and Old World primates have 3 types of  cones

× Birds and reptiles have 4 types, some are double cones, some larger, some have 

oil droplets inside, some butterflies have FIVE

× Primates regained color vision twice independently 

Å Old world primates

Å New world howler monkeys



B I R D S  C A N  H AV E  F O U R  T Y P E S  O F  C O N E S  

F O R  A  W I D E R  V I S UA L  S P E C T R U M

They can see in the ultraviolet range, 

Some can even see earthõs magnetic fields 







T H E R E  A R E  A  F E W  T E T R AC H RO M AT  

H U M A N S,  A L L  F E M A L E


