Natural Selection

Dolichopteryx longipes

Resources

Check F&H website (link with textbook on syllabus page)
“Evolution: 24 myths and misconceptions” TK

Futuyma, D. J. 2004 The Nature of Natural Selection. pp 93-98

"Natural selection is a mechanism
for generating an exceedingly high
degree of improbability."

R.A. Fisher 1953

(spookfish)
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Darwin’s postulates

*  Variability

Heritability
* Over-production

. Selection
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Case Study:
Darwin's finches

100 meters Geospiza fortis
N = 1200

Boat landing

Daphne Major

warm/wet Jan-May
cool/dry June-Dec



Testing Darwin's 4 postulates:
* Variability
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* Heritability
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Reproductive potential

* Nonrandom survival & reproduction

90 1976 All Daphne birds
§ N=751
e
= 60
k3
3
Fe}
£ 30
5
z

x
6 7 8 9 10 1 12 13 14

124
- 1978 Survivors
2 N=90
g 8
b
3
E 44
S
z

n 1l A
6 7 8 9 10 1 12 13 14

Beak depth (mm)



(©

Sharp-beaked finch ;
Small ground finch f 9

‘Ground finches

<= OV

s /,
== 'y
caM
Large cactus finch

3 Mecium gound ich
Q CaM
\ S
Bone Morphogenetic Protein 4 Lags o neh ‘ cau /
Abzhanov et al 2004 LN
o
Cactus finch / oo
2

Cactus finches

Large
and hard
8 o o
6.0 . lem
2 J Tribulus
53 cistoides
83
2 %50
2 <
R t
S 3
g ® ® o
O
4.0 -
L ]
Small
and soft
T T T T T T T T
Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan
1975 | 1976 | 1977 I 1978 |
Finches hatched in 1976, the year before the drought
30
Did the 25
. Number 20 -
population of 15
finches 44 |
evolve? 5 J
0
A
Finches hatched in 1978, the year after the drought
40 -
35
30
Number 25 -
of 20
finches 15 —
10
5 4
0
A
73 78 83 88 93 9.8 10.310.811.3
Beak size (depth in mm)
(a) Large
0.5
e "o‘. cow
) * % El nifio (x57)
x s/ L Over 30 yrs...
S 07 s s, (RO
2 N a4
O
o ¥ Drought
05 2004 drought + G. magnirostris)
Small .
(b) Pointed (c) Large
1
® 0.5
‘% e 'g 1 '..
[ 2 3
ﬁ 0 “......on €0.5 . | u“.
3 0 & ¢ 8 .
- / o
: e 5O W e,
N 'Y ey
Q ! -05
-0.5 Small |
1970 1980 1990 2000
Blunt

Year

"Origin of Species: an illustrated guide”

1.The word 'Darwinism' has a dual meaning. What are these?
2.From what 3 inferences does the theory of NS follow?
3.Why was/is so simple a theory so widely misunderstood?

4. Ts the concept of natural selection relevant in a political or
economic context?

5.What is the primary modern icon of evolution? -- and why is it
wrong?

6.Give examples of how different disciplines and theories
(academic & social) have been influenced by this misconception.

Misconceptions
of
Natural Selection

Ormia ochracea
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eacts on individuals -> consequences on pop
eacts on phenotypes -> A in allele freq
looks backward

*new traits evolve from existing traits

= A i G ~ *not 'perfect’

Marlene Zuk et . ‘
——r-?.'f ‘ o «fitness is not circular

+acts on individuals NOT for “"good of spp”

*nonrandom, but not progressive




