
Main Points

1) Homo sapiens as just another mammal
-- metabolism, allometry, and life histories revisited
-- the production of extra-metabolic energy
-- energy consumption as a predictor of life histories

2) The appealing oxymoron of sustainable development
-- wealth as a predictor of energy consumption
-- the Malthusian-Darwinian dynamic, failed societies, and alternatives to 

technological bail-outs
-- commons tragedies and selfish genes
-- the silver lining!

3) Two recent success stories in wildlife conservation

4) Some recommended reading

5) Final is Tuesday 9 May 1015am in this room
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Metabolism and body size
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• Energy equivalence occurs because two 

allometries—body mass and metabolic rate, and 

body mass and population density—cancel out
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Metabolism and body size

• Median energy consumption of industrialized H.

sapiens is roughly 10x the expectation for a non-

human mammal of the same size
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Metabolism and body size

• Magnitude and pace of this increase is 

unprecedented, because it occurred without an 

increase in human body mass

two sperm whales (92,500 kg)
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• r selection = selection for high growth rates, low 

adult survival, large litter sizes, minimal parental care

• K selection = selection for low growth rates, high 

adult survival, low litter sizes, slow development/long 

maturation leads, prolonged parental care

K r

Metabolism fuels life history and demography
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Metabolism fuels life history and demography

extra-metabolic energy

• for non-human mammals, energy use approximates

caloric intake and digestion (i.e., metabolism)

• industrial environments provide goods and services   

that alter demography without changing 

metabolism (i.e., extra-metabolic energy)
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Body size, wealth, and life histories

• energy use a function of body size for non-human 

mammals, so demographics and life histories are 

constrained by body size in non-human mammals
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Body size, wealth, and life histories

• any trait that scales with body size can be 

expressed as a function of energy use

• for humans, can energy use (both metabolic and 

extra-metabolic) predict life history variables?
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Log per capita energy use
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Log per capita energy use
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Log per capita energy use
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Body size, wealth, and life histories
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Body size, wealth, and life histories
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Body size, wealth, and life histories
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Energetic limitations to economic growth
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Energetic limitations to economic growth

• H. sapiens is projected (conservatively) to reach a 

global population size of 9-10 billion people by

2050

• Three scenarios through which additional 

economic growth can be maintained given this 
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1) Technological bail-outs
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1) Technological bail-outs

Easter Island,

Societal collapse ~1870 Cambodian Angkor,

Societal collapse ~1400

Yucatan Mayans

Societal collapse ~1600
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2) Voluntary reduction in population size

Malthusian-Darwinian dynamic has created powerful 

tendencies for humans to reproduce and acquire 

wealth to enhance fitness and personal status.

Malthus distinguished between preventative and 

positive checks to population growth (and resource 

consumption)
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3) Voluntary reduction in energy use
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BLM land, central ID; common resource = grass
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Jonah Field, western WY; 

common resource = air quality, wildlife
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Florida keys; 

common resource = sport fish

2007

1983 1957
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Florida keys; 

common resource = sport fish

ZOO/BOT/ENR 4420; 

common resource = Jake’s patience, and continued goodwill
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Success story #1: In the past 

year, West Indian manatees 

have been downgraded from 

endangered to threatened
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Success story #2: In the past 

week, the U.S. Court of 

Appeals upheld the USFWS 

2012 decision to let Wyoming 

manage its wolves
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