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Time, Humans  
and Societal Challenges 
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James Ussher (17th C)  

biblical account: 6 thousand years (10/23/4004 BC, at 9am 

GMT) 

 

Charles Darwin; geologic record and evolution >300 million 

years  

Lord Kelvin (1880's); physics of cooling Earth: 

 50-100 million years  

 

Lord Rutherford 

Boltwood and Strutt (early 1900's); Holmes 

Isotopic dating: >3 billion years 
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Radioactive Decay and Half-life: 
high D/P is old; 
low D/P is young, 
 
Age of meteorites: 4.56 b.y. 
 
Oldest fossil (Australia): 3.5 b.y 
Oldest rock (gneiss; Slave, N. 
Canada): 3.96 b.y 
Oldest mineral (zircon; NW 
Australia): 4.3 b.y 
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Anthropocene when? 
Since 12,000 (human development) 
Since 1850 (industrial revolution 
Since 1950 (population explosion) 
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 J-shaped over human 
history 

 doubling time today is ~ 
55 years 

 current growth rate of 
~1.4% per year is down 
from peak of ~2% in 
1965-70 

 Slowing growth (S-
shaped) 

 Predications ~9 billion in 
mid 21st C and >10 
billion by late 21st C 
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Annual growth (2007), % 

Developing nations have 
greatest difference 
between births and 
deaths, so most growth 
there. 

Less-developed regions 
comprised 30% of global 
population in 1900, 80% 
in 2000, and projected to 
>90% by 2025. 
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Increased urbanization, especially in less-developed countries.  In 
1960, only New York and Tokyo were “megacities” (10+ million people).  
By 2000 there were 17 megacities, 13 in less-developed regions.  By 
2015, 26 or more megacities. 

2015 Top Cities: 
Tokyo  35M 
Seoul  23M 
Mumbai (Ind) 22M 
Mexico City 22M 
São Paulo 21M 
New York 20M 
Delhi, Shanghai, Jakarta.. 

http://www.citypopulation.de/World.html 
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Too little to eat 

◦ minimum: 700-1000 cal/day 

◦ a lot: 3,000 calories per day 

◦ Estimated that raising US child consumes 15-20 times 

resources used in raising child in developing country 

High child mortality rates 

◦ low: 10 or fewer per 1,000 live births 

◦ high: 50-150 per 1,000 live births  

Damage to ecosystem goods and services 

How many people can Earth support?  

◦ 9B, 12B, 15B? 
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 Essential to human 
and ecosystem health 

 Limited and not 
substitutable  

 Unevenly distributed 

 Movable, but at great 
social, economic, or 
ecological cost 
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 >800 million of the world’s people (>200 million 
children) suffer from chronic under-nutrition 

 High fraction living in less-developed countries 

Source: U.N. Food & Agriculture Organization, 1997 
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Human Development 
Index) is UN measure 
of well-being. 

High poverty and population 
density coincide with high 
biodiversity.  Poor people 
have no other choice than 

unsustainably extract 
resources, threatening 

biodiversity. 
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O/S      D              P/T  T/J              K/T 

At least 5 historical 
mass extinctions. 
 
Is Anthropocene next 
mass extinction? 
 
Possible loss is 25-
50% of the total bio 
diversity. 
 
Did extinction 
already start in 
Holocene (e.g., N 
America’s 
megafauna). 
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2% growth per year, or doubling in 35 years 
Fossil fuel contribution >80% globally 

(Quadrillion (1E15) Btu) 
1 quad = 1E15 British thermal units = 2.9E11 kWh 

Human Well-being and 
Energy Use 
 
Human Development Index, 
measure of human well-
being (health, education, 
living standard), reaches 
plateau at ~3 tons oil 
equivalent (toe) per capita 
(=pre-recession Italy, 
Spain).  
 

 Warmest years record. 

 2000-2009 was warmest decade. 

 Is 2012 warmest year on record? 
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http://www.gapminder.org/world/
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Retreating glacier 

Greenhouse 

gases 

Global average  

sea level 

Global average 

temperature 

N. Hemisphere snow cover 
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1941                          2004 
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http://www.koshland-science-
museum.org/exhibitgcc/index.jsp 
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IPCC IV (2007): 
 
• Probable temperature rise 

by end of century 2 to 4oC 
(3.2-7.2oF) 

• Likely sea levels rise 28-
43cm (LOW ESTIMATE !) 

• Arctic summer sea ice 
likely disappears in 
second half of century 
(“new northern passage”) 

• Likely increase in the 
number of heat waves  

• Increased intensity of 
tropical storms  
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Earth’s biocapacity 
is ~2.1 hec/person 
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 Make a bigger pie 
◦ increase human productive capacities through 

technology and innovation 

 Put fewer forks on the table 
◦ reduce numbers and expectations of people 

through family planning, vegetarian diets 

 Teach better “manners” 
◦ change the terms of people’s interactions 

through improved planning and government to 
enhance social justice 

after Cohen (1995) How many people can the earth support? 
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 Humans respond poorly to 
problems that develop 
incrementally 

 Most of us not eager to make 
large changes in lifestyle 

 Remaking plants, energy grid, 
etc., is costly and risky due to 
market uncertainties 

 Even good solutions may be 
difficult to bring to scale 

 New value system: “Great 
Transition” 

 
Hectares of land 
 per capita 
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 Log-based growth curve suggests 
that human innovations set off 
episodes of growth. 

 Present demographic transition is 
unlike past: 
 More rapid 
 Driven by new contraceptive technologies 

and family planning 

 Population/consumption overshoot 
leads to degraded carrying 
capacity. 

 Solutions to global environmental  
problems depend in large  
measure on economic development 
and population limitation. 

 New values: The Great Transition. 

9/23/2012 Anthropocene 27 


