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The Curious Dutch:
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The Curious Dutch:



Height in 1850
mean = 165.3
sd = 7

Height in 1996
mean = 182.5
sd = 7
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The Curious Dutch:



Why Are The Dutch So Tall?

improving environment



natural selection?

Why Are The Dutch So Tall?



Why Natural Selection?
Natural selection could 
act on height through: 
- sexual maturity 
- education 
- income 
- health 
- ease of giving birth 
- child mortality 
- mate choice 
- longevity 
 … 



Why Natural Selection?
Evidence for genetic 
differences between 
populations underlying 
height differences



MAYBE, 
YES?



Taller men have higher fertility 
partly because of increased 
likelihood of having a partner.  
Moreover, in those men that 
had a partner, height was 
positively related to fertility. 

Taller women probably have lower 
fertility partly because of lower 
likelihood and higher age of finding 
a partner, despite higher ‘fecundity’. 
Average height women most likely to 
have partner, and at youngest age 



“ Here, we provide a quantitative interpretation of these results using standard evolutionary 
theory to show that natural selection has had a minuscule effect.  

the predicted evolutionary change in mean height would be … 0.38 mm per generation



Aims
What would we see if the increase in stature was *ALL*  
due to natural selection? 

- how many children should taller men have?  
- how should height affect child mortality? 
- what % of the height distribution is allowed to reproduce? 

Compare parameters to historical findings to  
set upper boundaries on height effects  

Modelling plausible outcomes 
- imposing observed selection differentials 
- modelling mate choice



The Model



Assumptions

1. heritability is 80% (mostly) 
2. mating is random (mostly) 
3. generation time is 25 years 
4. starting population is 1000 agents 
5. 1000 agents drawn from offspring
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n*ALL* Selection I
clearly unrealistic, but 
even in simulations 
hard to ‘pull off’ 
because it depends on 
the high fertility of the 
very-very-very-very-tall 
and it requires similar 
levels of variation in 
each new generation

requires a covariance between 
standardized height and  

relative fitness of 1.02

Breeder’s equation: R = h2S

R = h2�p(z, w)

R =
1

2
h2�p(z, w)
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=
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2.87

7
= 0.4�p(z, w)

�p(z, w) = 1.02
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to achieve height of 182.5, child survival needs to be 10% or less,  
and each sd increase in height 700% higher odds of surviving child
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182.5 cm, 37%
to achieve height of
182.5 cm, only tallest
37% can reproduce
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*ALL* Selection III



1. above average height men should have dozens of children on average 
fertility rate of prairie dog 

2. above average height men should have ten-fold higher child survival, 
with child survival at 10% 
child survival is much higher (>70%) 

3. only 37% tallest men 
% childless men around 10-20%

If the increase in stature was *ALL*  
due to natural selection, then…

Lessons From Counterfactuals



No selection Stulp et al 2015 Kingsolver et al 2001
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Increase in average height across six generations, depending on selection differential
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Plausible Estimates



0.36cm Is Upper Estimate

1. heritability historically lower than 80% 
2. absence of selection on women 
3. generation time rather low (25 years) 
4. timing of births irrelevant in model



Selection Potentially Explains…
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Selection Potentially Explains…



Shiny app as educational resource 
https://primatemovement.shinyapps.io/shinyHeights/ 

Ideas for additional simulations?  
e.g., counterfactuals, mate choice

What Next?
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