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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
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x 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.
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ADAPTATION

A population of mice has
moved into a new area
where the rocks are very
dark. Due to natural
genetic variation, some
mice are black, while
others are tan.

Some
mice are
eaten by

birds

Mice
reproduce,
giving next
generation

o

Tan mice are more visible

to predatory birds than

black mice. Thus, tan mice
are eaten at higher frequency
than black mice. Only the
surviving mice reach
reproductive age and leave

offspring.
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Because black mice had

a higher chance of leaving
offspring than tan mice,

the next generation contains
a higher fraction of black
mice than the previous
generation.
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HOW MANY COLORS(CAN
YOU SIEE"?
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x Dinosaurs had color vision.




THE BIRDS AND REPTILES

DESCENDING FROM THEM
RETAINED IT AND
CONTINUED TO EVOLVE
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THE FIRST MAMMALS, HOWEVER, WERE
NOCTURNAL




x Mammals lost color vision when they became nocturnal traded more rods for cone

p
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x Researchers have amassed asiefﬁ@body of evidence for the "nocturnal A

&
bottleneck theory," which suggests that mammalian sensory traits have been profoundly j
influenced by an extended period of adaptation to nocturnality during the Mesozoic Era
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Figure 2.

A vertebrate phylogeny illustrating the distribution of the four cone opsin gene families. All four families
(SW51, SW52, Rh2, LWS) originated early in vertebrate evolution. Of contemporary mammals, monotremes
have opsins drawn from the SW52 and LWS families; these animals also have a non-functional SWS! opsin
gene (asterisk). All eutherian cone pigments are drawn from two families—SW51 and LWS. Contemporary
marsupials have gene representatives from the SW5! and LWS families and, possibly, from the Rh2 gene

family. See the text for further discussion.
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MOST VERTEBRATES HAVE ALWAYS HAD
COLOR VISION- HUMANS HAD TO
REGAIN IT

" W,

Rods and cones responsible for light and color perception
Rods for light and dark
Cones for color

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

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

oil droplets inside, some butterflies have FIVE

X Primates regained color vision twice independently

A Old world primates
A New world howler monkeys
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BIRDS CAN HAVE FOUR TYPES OF CONES
FOR A WIDER VISUAL SPECTRUM

.

They can see in the ultraviolet rang
Some can even sees:
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by rod cells
I - - l j Alternate possibilities for

the spectrum perceived

L I I I J by original cone cells

Evolution of visual systems: original tetrachromats
(UV, blue, yellow, and orange/red cones — plus rod cells)
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Normalized response/sensitivity
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Evolution of visual systems: original tetrachromats
(UV, blue, yellow, and orange/red cones — plus rod cells)
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The spectrum perceived
by rod cells

| « Attemate possibilities for
the spectrum perceived
by original cone cells
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Typical humans (three color cone/pigment types plus rod cells)

Normalized response/sensitivity
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Spectrum as perceived by dogs

Dogs are dichromats
(two color cone/pigment types — blue and yellow)



Normalized response/sensitivity
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Spectrum as perceived by dogs

The way a mammalian trichromat (three cones) would see a scene

Dogs are dichromats
(two color cone/pigment types — blue and yellow)

The way a mammalian dichromat (two cones) would see the same scene




THERE ARE A FEW TETRACHROMAT
HUMANS, ALL FEMALE



