Tragedy of the Commons
Objective:

· Mimic the effects of commercial harvesting on a fish species.

Introduction:
In European serfdoms of the Middle Ages plots of land or commons were available for families to graze their animals and to plant small gardens.  If individuals maintained one or a few animals there was enough forage to support everyone’s livestock indefinitely.  However, if any one family tried to increase their gains by grazing more animals, the vegetation in the commons was soon exhausted and all animals died. Thus, the “tragedy of the commons.”  In ecological terms, the carrying capacity of the environment was exceeded, resources were overexploited, and local populations crashed.

The tragedy of the commons amply demonstrates how immediate gains can conflict with long-term welfare.  This lesson is one that individuals, communities, businesses, and government bodies must appreciate if we are to ensure long-term global stability and productivity.

An example of a modern day “tragedy of the commons” can be seen in the conflict provided by fishing and whaling industries that operate in international waters.  If every nation were allowed to harvest animals to maximize short-term annual profits, many species on which these industries are based would be driven to extinction.  Even if just one nation is overzealous in its harvesting practices, all others will suffer.  Hence, national and international advisory commissions have been established to suggest quotas which seek to maintain populations at sustainable levels.

Populations of most organisms experience increasing growth (geometric growth) when space and food are abundant.  But as resources become limited, the rate of population growth slows and eventually levels off as the environment’s carrying capacity is reached (logistic growth).  

At points A and B on the logistic growth chart there are few reproductive individuals in the population so growth is relatively slow.  Growth is most rapid at point C.  At point D resources are limited and growth is slowed until point E when the environment’s carrying capacity is reached and no more net increase can occur.

Procedure:
1. Roll five dice.  Use the Harvesting Rules for your group to remove the maximum allowable number of “fish.”

2. Record the numbers harvested and calculate the number of remaining fish.

3. After each roll and “harvest”, add back the appropriate number of fish given in the Logistic Growth Table to your population.  

4. Record your results for 10 rounds of “harvesting and reproduction.”

HARVESTING RULES:
GROUP 1: The group harvests the same number of fish as appear on the dice. 

[Limit = 30 fish per round]

GROUP 2:  The group harvests 1 fish for rolling a one.  Harvest 2 fish for rolling a two through a six.  [Limit = 10 fish per round]

GROUP 3:  The group harvests 1 fish for each five or six that is rolled.  Do not harvest any fish for rolling one through four.  [Limit = 5 fish per round]

LOGISTIC GROWTH TABLE FOR FISH POPULATION:
NAME:_____________________________________ Period:______ Date:________________
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GROUP FOR HARVESTING RULES:

1
2
3

(Circle your group number)

Data:
	Generation
	Population Size
	Number Harvested
	Number Remaining
	Number

Added

	1
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Record the TOTAL number harvested after ten rounds = _____________


Record the TOTAL number surviving after ten rounds =  _____________

	
	GROUP 1
	GROUP 2
	GROUP 3

	Average Number Harvested
	
	
	

	Average Number Surviving
	
	
	


Analysis Questions:  Answer using complete sentences.
1. Although fishers in Group 1 ate well and profited for the first two to five generations, how did their long-term welfare compare with that of Group 2 fishers?

2. How did the fishers in Group 1 compare with that of Group 3?  Comment on Group 3’s long-term welfare.

3. In order to maintain the fish population while at the same time sustaining the fisheries, which harvesting rules should be followed and why?

4. At which point on the logistic curve should most fishing industries try to operate to maximize both profits and sustainability?  Why?

5. Overexploitation of blue whales has pushed this species to point A on the logistic growth curve.  Many marine biologists believe that this magnificent organism is “biologically extinct”, that it has no chance of increasing its numbers even if no more were harvested.  Why might this be the case?
