Lecture 2: Agents of Evolution

How and why of a theory

1. Scientisiz are obzervant (and
thoughtful).

2. Scientistz don't work in a vacuum.
They communicate and synthesize.

3. Scientists often work independently
on the 2ame great idea.

Publication of theory of evolution

= Simultaneous presentation of Charles Darwan

and Alfred Wallace's papers st Linnsean
Socety, London in 1858.

= 24 Movember 1258 " The Origin of species by
means of Natursl Selechion or the presensabion of
favouwred races m the shuggle for life” by Charles
Ciaraen was published.
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Before Darwin {1839) came

«Carodus Linnaeus {1707-1778) tspoonanmy
-lames Hutton (1726-1787): geologist
=Georges Cuvier (1788-1232); paleontology
Jesn-Baptisie de Lamarck (1744-1228)
«Charkes Lyell (1787-1575): geclogist
refines Hutton, father of modemnn geclogy




One more before Darwin

*Thomasz Robert Malthus (1766-15834):
economist
much of human suffering (disease, war,
famine, homelessness) was the result of

too many people competing for limited
[ESOUNces

Some of Darwin's observations
from his voyage on the Beagle

* Fozsilz on a continent are related to the exizsting
organizms on that continent {time)

* Organisms of one climatic zone are related to
organizms of other climatic zones on the same
confinent (dispersal)

* Organiams on islandz are related to organisms
of the nearest mainland

Early cnticisms of Natural
Selection

* Two potential problems were raized:

— The earth was too young for such
extreordinary diversity to anse by natural
sedecton (assumed to be & wary slow,
gradual process)

— Blending inheritance would decrease
variation that s required for natursal
sedecton to work

Blending inherntance

* |f offspring represent an average of their
parents, variability should decrease by
half with every generation

— Tall and short parents should have
medium-sized kids and thedr kids should be

clustered even more tightly around an
average height.
* |5 blending inhernitance observed?

The problem of insufficient time

* Lord Kelvin determined that the earth
wasz 40 my old
— Calcaulated based on cooling rate of molten
mass

* Earth actually 4.6 billion years old

— Kelvin did niot know about imtemal hesbing
by radicactive decay

During but unknown to Darwin

Gregor Mendel (1822-1884): monk and
botanist




Gregor Mendel
1866

mendelian genetics

GENES

* Mendel called them “heritable factors®
They are separable
They are discrete
They are individual

They maintain their character
generation after generation.

After Darwin: Mendel and
The Modem Synthesis

* |n the early 20" century genetics
(especially population genetics) was
applied to evolutionary theory

* The Modern Synthesis defines evolution
as a change in the frequencies of
alleles or genafypes in a population
{micro level)

Wihite flavwer

T FI genermbane
- all Mg ers are

=it purple

Purple flower (FL generation)

Pp

Why was this huge?
* Tangibility

* Mathematically accessible (can make

predictions about offspring)
CALCULABILITY

* The =tudy of heritable characters was
thrown open to new expertize

Evolution by Natural Selection
Is Completed with 3 Inferences

Observalion 4. individuals of a population vary
Observalion 5. some vanation is heritable
INFERENCE 2: those individuals with
heritable traits that promote survival and
reproduction will leave more offspring

INFERENCE 3: over time, traits promoting
survival and reproduction will accumulate




