Cultural Ecology Topics

Cultural ecology - the study of human civilizations and cultures from an ecological perspective.

Effects of human activity on ecosystems

Origins


• 
Rapid population expansion


• 
Cultural attitudes to the environment


• 
Technology (more energy used per individual)

Ecological/environmental forces believed to cause the collapse of civilizations


• 
Resource depletion (food, water)


• 
Reduction of biodiversity (also depletes food supply)


• 
Epidemics (due to overcrowding at high population densities


• 
Toxic waste products build up in environment (biological and technological waster)


• 
Environmental change affecting food supply


◦ 
Global cooling - the "Little Ice Age" 1300-1800 wiped out Viking colonies


◦ 
Global warming - 1800-2005

The collapse of "classic" civilizations (partly due to ecological/environmental issues) - http://www.learner.org/exhibits/collapse/index.html 


• 
Mayan Civilization (the Central American rainforest was once farms and towns)


• 
 Mesopotamia (world's first civilizations)


• 
 Chaco Canyon (Anasazi - Native American civilization)


• 
Mali (Rise and fall of an African civilization)


• 
The Pantheon - Roman prestressed concrete building from 2,000 years ago. Destroyed by variety of factors including epidemics, depopulation or rural areas


• 
Easter Island as an example of the Lotka-Voltera equation ("two-legged pork")

 http://papers.ssrn.com/sol3/papers.cfm?abstract_id=57468
More world civilizations that have collapsed (many due to ecological "overshoot")


• 
History & collapse of 30 world civilizations

 http://www.darkage.fsnet.co.uk/PottedHistories.htm 


• 
Human population cycles and crisis eras ("die-off")

 http://home.vicnet.net.au/~ozideas/poprus.htm 

Current ecological issues caused by the expansion of industrial civilization


• 
Population growth


◦ 
Human population may add another 2.3 billion by 2050 (to about 9 billion people)

http://www.sciencedaily.com/releases/2003/11/031114072555.htm

• 
Resource depletion


◦ 
Reduction of available fresh water through over-pumping of ground aquifers


◦ 
Deforestation


▪ 
World forest destruction slows, but still the size of Greece every year

http://www.boston.com/news/world/europe/articles/2005/11/14/un_says_world_forest_losses_slowing_but_still_alarming/

◦ 
Reduction in soil quality


◦ 
Population overshoot of food supply


▪ 
World fish stocks in rapid decline

http://www.alertnet.org/thenews/newsdesk/L17785095.htm 


• 
Energy crisis - resource depletion of energy-containing materials

"...A society's complexity is not a function of the total energy throughput, but the ERoEI - Energy Returned on Energy Invested, or ROI in pure energy economics terms."


◦ 
Energy calculations ("there's no free lunch)


▪ 
The "million solar panel" initiative in California


1 
Average energy produced by solar panel - 300 watts


2 
Total panels - 1 million


3 
Total energy produced - 300 million watts (300 megawatts)


4 
Current California electrical consumption - 50,000 megawatts


5 
Therefore, 1 million solar panels would provide 1/2 of 1 percent of our current power!

  


◦ 
Energy issues

Oil and alternative energy

◦ 
The "Peak Oil" and Natural Gas theory

 The U.S. peak of oil production (reached around 1970, why we're importing so much oil)


▪ 
Kuwait's largest field (#2 largest oil field in the world) begins to run out of oil

 http://www.ameinfo.com/71519.html

▪ 
What fossil fuels are used for


▪ 
Fertilizer - the "green" revolution created through oil-based fertilizer


▪ 
Eating oil -  www.sustainweb.org/pdf/eatoil_sumary.PDF
"...127 calories of fuel are burned for each calorie of lettuce flown into the UK from Los Angeles. In effect, oil is being squandered to distance airlift a product that is essentially water..."


▪ 
Roads (asphalt)


▪ 
Plastics


▪ 
Drugs and pharmaceuticals


▪ 
Machine lubricants


▪ 
Heating


▪ 
Automobiles


▪ 
Electrical power generation


▪ 
"Peak oil" websites


▪ 
ASPCO (USA branch)


▪ 
US DOE Hirsh report on oil 2004

▪ 
Matthew Simons (audio interview)


▪ 
Life after the Oil Crash (extreme viewpoint)


▪ 
Global Public Media

▪ 
Post Carbon Institute

◦ 
"Peak timber" led to the collapse of the Bronze Age

 http://anthropik.com/2005/10/peak-wood/  


◦ 
Problems with "alternative" energy


▪ 
The drive for "green energy" (bio-fuels) will speed the destruction of the rainforests

 http://www.newscientist.com/article.ns?id=mg18825265.400

▪ 
Hybrids cost more to operate than regular cars


▪ 
The myth of the "Hydrogen Economy"


▪ 
How energy propagates through complex systems (oil = corn)

http://www.financialsense.com/editorials/cooke/2005/0812.html 


▪ 
Windmills change the weather -  windmills

• 
Reduction of biodiversity - humanity has triggered the 6th "mass extinction" in Earth's history


◦ 
Recently extinct animal list -  http://www.petermaas.nl/extinct/english.htm 

◦ 
European Ibex - a species that went extinct in 2000 -  http://home.conceptsfa.nl/~pmaas/rea/pyreneanibex.htm

◦ 
Florida Panther - an endangered species-   http://www.panther.state.fl.us/

◦ 
Overfishing of world's oceans


• 
Introduced and invasive species

 http://en.wikipedia.org/wiki/Introduced_species 


◦ 
Sources


▪ 
Transport in ship ballast


▪ 
Transport by air cargo


▪ 
Deliberate introduction ("eco-engineering")


◦ 
Effects


▪ 
Organisms move into new environment without their "normal" predators and parasites


▪ 
Native animals have no defense against new animals


▪ 
Rapid growth of invasive populations, reduction in biodiversity, ecosystem re-structures


◦ 
Examples


▪ 
Kudzu (Southern US)


▪ 
Pepper tree (Florida)


▪ 
Cane Toads, Rabbits (Australia)


▪ 
Nile Perch (Africa)


• 
Epidemics - likely consequence of high populations, fast air travel


◦ 
Decline in effectiveness of antibiotics - is the "age of antibiotics" drawing to a close?

 http://www.cbdn.ca/english/discover/resistance.html 


◦ 
Young and healthy most affected by "bird flu" (viruses are NOT affected by antibiotics)

http://www.terradaily.com/news/epidemics-05zzzk.html  


• 
Release of toxic materials into the environment


◦ 
Pollution from fertilizer, toxic waste runoff

http://edugreen.teri.res.in/explore/water/health.htm 


◦ 
Toxic wastes produced by manufacturing


◦ 
Toxic waste management techniques

http://en.wikipedia.org/wiki/Waste_management 


◦ 
Toxic wastes are produced by recycling


▪ 
US exports its toxic recycling of techie "gadgets" to China and India

http://jaggyscorner.blogspot.com/2005/11/india-china-worlds-dumping-yard-of-e.html

• 
Air pollution


◦ 
Acid rain - changes plants and animal life


▪ 
"Coal fog" over Asia


▪ 
Acidification of alpine ecosystems


◦ 
The "ozone hole"


▪ 

• 
Greenhouse gases and global warming


◦ 
Global warming trends, 1880 - 2005


◦ 
2005 hottest year on record

"...Late last month, a team of University of Colorado and NASA scientists announced that the Arctic sea ice cap shrank this summer to 200 million square miles, 500,000 square miles less than its average area between 1979 and 2000. And a scientist at the National Oceanic and Atmospheric Administration determined that sea surface temperatures in the Gulf of Mexico were higher in August than at any time since 1890, which may have contributed to the intense hurricanes that struck the region this year."

http://www.washingtonpost.com/wp-dyn/content/article/2005/10/12/AR2005101202498_pf.html 


◦ 
C02 levels at highest level in 650,000 years

http://www.ens-newswire.com/ens/nov2005/2005-11-25-04.asp 


◦ 
Arctic ice is melting


◦ 
Canada asserting rights to new "northwest passage” as polar ice melts - http://www.telegraph.co.uk/news/main.jhtml?xml=/news/2005/08/22/wcan22.xml&sSheet=/news/2005/08/22/ixworld.html 


◦ 
Your individual contribution to global warming

"...even in the US, autos provide on 20% of greenhouse gas emission - the majority comes from the processing and transport of the food we eat...A typical UK family of four would, each year, emit 4.2 tonnes of CO2 from their house, 4.4 tonnes from their car, and 8 tonnes from the production, processing, packaging and distribution of the food they eat. The US levels are higher."


◦ 
Humans have been tinkering with global warming (via agricultural methane) for 2,000 years

http://www.terradaily.com/news/climate-05zzzzs.html 


◦ 
Effects of global warming


▪ 
Some areas heat up, others cool


▪ 
Rainfall patterns altered


▪ 
Ocean currents altered


▪ 
Weather becomes more violent (e.g. bigger, nastier hurricanes)

http://www.insurancejournal.com/news/southeast/2005/08/01/57888.htm 


◦ 
Global warming spikes may come just before Ice Ages


◦ 
Failing ocean current raises fears of new "Little Ice Age"

 http://www.newscientist.com/article.ns?id=dn8398&feedId=online-news_rss20 


◦ 
Alternative "Doomsday scenario - warm ocean melts "methane gas hydrates"

http://www.astrobio.net/news/modules.php?op=modload&name=News&file=article&sid=1714&mode=thread&order=0&thold=0 

The Coming Dark Age

http://www.darkage.fsnet.co.uk
Environmentalism - a political/ideological position designed to prevent humanity from exceeding the Earth's carrying capacity


• 
Philosophy of environmentalism


◦ 
Species and ecosystems have intrinsic value (independent of human benefits)


◦ 
Species and ecosystems need to be protected


◦ 
Humanity has to change lifestyles to protect the environment


◦ 
Human impact on the environment needs to be minimized


• 
Progress in protecting the environment


◦ 
Endangered species (bald eagle, buffalo, alligator, panda)


◦ 
Hunting replacing some predators (deer hunters replace wolves)


◦ 
Air pollution reduced by pollution controls (a 2005 car produces 5% the pollution of a 1960 car)


◦ 
Reduction of ozone hole

 http://www.sciencedaily.com/releases/2005/08/050830065621.htm 


◦ 
Controlled burnings to prevent wildfires


◦ 
Re-introductions of predators (Wolves into US)


• 
The challenge


◦ 
Conservation only reduces, not eliminates environmental problems


◦ 
Growing populations destroy any environmental gains


• 
Environmental organizations 


◦ 
Nature Conservancy


◦ 
Sierra Club


◦ 
"Deep ecologists", "Tree Huggers" and Earth-Firsters


◦ 
Greenpeace


• 
Environmental political parties


◦ 
Green Party

Eco-engineering - turning the environment into "our" machine


• 
Philosophy of eco-engineering (opposite of environmentalism)


◦ 
The universe is meant to be "disturbed", not "preserved"


◦ 
Extreme environmentalism will result in lower quality of life for humanity


◦ 
We are the "next step" in evolution, going beyond old Nature


• 
Methods


◦ 
Transplanting species


◦ 
Genetic engineering of custom organisms to plug ecological "niches"


◦ 
Seize control of energy cycles (carbon, nitrogen, iron)


◦ 
CO2 injection into the oceans, deep places into the Earth to remove from atmosphere


▪ 
DOE study on carbon sequestration

http://cdiac2.esd.ornl.gov/ 


▪ 
USDA study on carbon sequestration

 http://edcintl.cr.usgs.gov/carbonsequestration.html 


◦ 
Iron enrichment of the oceans to reduce atmospheric C02


▪ 
The phytoplankton enrichment project

 http://members.aol.com/phytoproj/ 


▪ 
Teaching notes on iron enrichment

 http://ublib.buffalo.edu/libraries/projects/cases/iron_case/geritol_notes.html 

Terraforming - transplanting Earth's ecosystem to other worlds


• 
Terraforming information pages

 http://www.users.globalnet.co.uk/~mfogg/index.htm

• 
How terraforming Mars would work

 http://science.howstuffworks.com/terraforming.htm 


• 
What's required to terraform Mars

 http://spot.colorado.edu/~marscase/cfm/articles/biorev3.html 


• 
Images of a terraformed Mars

 http://www.users.globalnet.co.uk/~mfogg/gallery.htm 

Your personal responsibility for the environment


• 
The "Tragedy of the Commons" - If a resource is shared, nobody has responsibility by default. Therefore, the quality of the shared resource declines and everyone loses.

 http://en.wikipedia.org/wiki/Tragedy_of_the_commons 


• 
The "Biophilia" hypothesis (by Harvard biologist E.O. Wilson) - Humans are "naturally" attracted to an un-modified environment, clean air, water, species diversity.

 http://www.wilderdom.com/evolution/BiophiliaHypothesis.html 


• 
Which will win?

Steps you can take to help the environment


• 
Recycle (use recycling bins for glass, paper)


• 
Use old, but good stuff instead of throwing it away (don't buy a car every year)


• 
Preserve natural habitats (consequence: no new homes for your children)


• 
Purchase fewer items at Best Buy (consequence: no gadgets)


• 
Use a lower-powered (slow) computer (consequence: no super-realistic videogames)


• 
Eat less processed food (raw vegetables instead of corn chips)


• 
Have fewer children (consequence: falling populations cause economic downturns)


• 
Outlaw the hunting or capture of native species (consequence: will we have to create an "eco-army" to invade Asia to do this?)

Things you can do to screw up the environment


• 
Use electric heat - this actually releases more greenhouse gases into the atmosphere


• 
Demand all-electric cars instead of hybrids (same greenhouse problem)


• 
Focus on "cute" species at the expense of the overall ecosystem - "save the whales" instead of "save the alga"


• 
Assume that "technology is the answer" - some problems can't be solved by any technology


• 
Increase your consumption of gadgets, DVDs, fast food - This will deplete resources faster and take them away from your grandchildren


• 
Have lots of kids - US citizens use most of the world's resources. One US baby = 10 in a developing country, in terms of environmental damage.

