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Aim: ______________________________________________________________     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

THE ENVIRONMENT – 

 

a.     

b.  

 

ECOLOGY – 

 

 

   

  ENVIRONMENTAL SCIENCE – 

 

                                

 

 2.       

1.    

 

      

 

 

Requires that we understand:  
 

a. _________________________________________________________________ 
 

b. _________________________________________________________________ 
 

 

Date _____________ 
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Name __________________________________       Date __________ 
 

 

The Tragedy of the Commons 
By Garrett Hardin 

Summary: Hardin's article is one of the most important and provocative essays of our generation. It was written in 1968, at the 

dawn of the environmental movement in the United States. For the first time, the scientific press saw an argument that some 

problems are beyond science's ability to solve. Hardin suggests a fundamental problem in the self-interest of individuals compared 

to society as a whole. For him, the "commons" represents any commonly held natural resource: food, land, water, air, etc.  

Introduction 

1.   What is the essential problem that Hardin’s thesis addresses? 

 

 

2.   What does Hardin mean by “no technical solution problems”? 

 

 

What Shall We Maximize?  

3.   Are the world's resources finite or infinite?  Support your answer with three examples.  

 

 

4.   Is it possible for everyone to agree on what is in "the common good"? Why or why not? 

      How should we make decisions that concern natural resources?  

 

Tragedy of Freedom in a Commons  

5.   Why will the herdsman always choose to add another animal to the herd?  

 

 

6.   Give 2 examples, one from the essay and one of your own that illustrate Hardin’s thesis that private choice abuses  

      public resources.  
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Pollution  

7.   What is meant by the phrase “fouling our own nest?”   

      Give 2 examples from home, at school, or out in the community about our tendency to "foul our own nest" while  

      expecting someone else to bear the responsibility for cleaning it up.  

 

 

8.   How has overpopulation changed the rules about recycling and use of resources?  

 

 

 

How to Legislate Temperance?  

9.   Hardin states that because conditions change, we have resorted to large bureaucracies to help administer law,  

      rather than just relying on the more absolute laws enacted by the state or federal government.   

      Do you think this helps or hurts the situation?  Does it help people take responsibility for their actions?  

 

 

 

 

Freedom to Breed is Intolerable  

10.  How are natural populations self-limiting?  The article uses birds as an example.  

 

 

11.  Hardin’s central argument concerns the unlimited right to breed in a welfare state.  Why is this a problem?  

        What would you propose as a solution?  
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Conscience is Self-Eliminating  

12.  Hardin uses the principles of natural selection to argue that people with consciences will be eliminated over time.  

       Explain.  

 

 

 

Mutual Coercion Mutually Agreed Upon  

13.  What is meant by the term coercion?  Hardin uses the idea of taxation as a coercive device. It makes certain  

       behaviors more and more expensive to continue.  Give 3 examples of how this policy is used to regulate behavior today.  

 

 

 

 

Recognition of Necessity  

14.  "Freedom to Breed Will Bring Ruin to All."  Some countries penalize or tax births after a certain number or offer  

       tax relief for people who volunteer to have fewer children.  Some people have proposed cutting off welfare benefits  

       to women who have a second child.  Others support mandatory sterilization of drug addicts or other groups that are 

       "unfit".     What do you think?   What steps would you propose to help solve the problem of overpopulation?  

 

 

 

 

15.  In the 1990’s, Hardin suggested that emergency food that is sent to areas hit by famine actually makes the problem 

       worse.  Hardin reasoned that when populations exceed the biological carrying capacity of their territory, famine aid  

       would only worsen the situation by keeping the starving alive long enough to contribute to the overpopulation by their  

       reproduction. What is your opinion of his argument? 
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Aim:             
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     Date _____________ 

is the maximum population size of a species that the 

environment can sustain indefinitely in a given space 

 

the amount of the natural resource that can be extracted without reducing  

the amount of resource needed to sustain itself 

 

occurs when Earth's natural resources are depleted (used up or made useless)  

as a result of socio-economical, technological, and institutional activities 
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Name ___________________________                Date ________ 

A.P. Environmental Science        Mr. Romano  
                                                                                                                  (with a special guest appearance by Ms. Schneck) 
 

The Promotion of Sustainable Development through the  

Policies and Practices at the Federal, State, and Local Levels 
 (that sound’s almost like an “Aim” sans question format …) 

Garrett Hardin’s, quintessential scientific essay, Tragedy of the Commons, was written to appeal to a 

highly-educated scientific target audience.  The author of this essay, who is aware of his constituency, takes a 

different approach than Hardin.  I’ve heard that this author is “okay”, but you can decide for yourself.  Stay with 

the article - it does have a point.  However, if the author just doesn’t seem to pique your interest and you do 

find yourself drifting, my advice to you is: get up, stretch out, and help yourself to a piece of free gum from the 

drawer o’ goodness (scientific studies indicate that chewing gum stimulates brain function). 

 

So, I know that it is probably way too soon for you to be personally concerned about this, but it really 

won’t be long before you are pursuing that career you desire and making enough money to sustain your life’s 

wants and needs (see that clever vocabulary slip in).  Now don’t get me wrong - enjoy the next 5 or 6, or for some of you, 

8 years of higher learning, because after that, life really does become……….. wait for it …….  really “real”. 

 

            Some of you already have a job and work “on the books”.  You have experienced that sinking feeling of 

seeing your net pay (that would be take-home $$ after taxes withheld) and then looking at  

your gross pay (that’s what your total earnings were before taxes), and realizing that your net is  

just gross ( feeble attempt at clever word play – how’d I do?  You really don’t have to answer, but if you do, please be kind).  Unfortunately,  

I won’t lie to you, seeing the taxes withheld from your paycheck becomes exponentially more painful (not really 

a physical pain, but there is some anguish) as you take on more responsibility as an adult.   When you have a 

family to support, and the bills, and “projects” and up-keep that coincide with the pride of home-ownership, and 

that car payment, and maybe those college loans that you are still paying off, and that absolute need for those 

yearly vaca-getaways, you really miss that hard earned cash.   To give you an idea…  Let’s say that you were 

so inspired by your experience in APES (just roll with this…)  and you go on to pursue a career as an environmental 

lawyer in the northeast:  starting salary $120,000 (not too shabby …)  If you get paid bi-weekly,  your gross pay 

would be $4615.38 per pay period.   That number will be located somewhere on your check as if just to tease 

you… Why you ask?  Why does it mock you?  Well, it’s because that’s not the amount you actually receive;   

there are several withholdings that diminish that amount.  There are payments you will make for medical 

insurance, 401K plans, life insurance, social security, and of course … the behemoth :  TAXES!  It’s a fair and 

accepted rule to say that 1/3 of your workplace blood, sweat, and tears go to taxes.   So out of that $120,000 

salary, you really only net $80,400 annually and that means your bi-weekly take-home is really only $3092.31 

look back and compare that to your original gross pay (ugh!, I say).   
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Now of course you are totally okay with this because  

you immediately think of all the good things that come out of  

paying taxes; you are fully aware of your civic responsibility  

and there is no true disruption in your inner peace.  Your mind  

conjures up that little “cloud thought-bubble” that appears over  

your head like in the cartoons.  In that bubble, you will envision  

a pie graph like the one shown to the right and say to yourself,  

“Golly gee, it feels so nifty to do my part as a responsible citizen”   

(or something like that…)  Maybe instead of “golly gee”, you are  

feeling a little more frisky and say “neat-o” 

 

I personally do not know anyone who boasts about the delight they get from paying their taxes.  But, all 

sarcasm and cynical rhetoric aside, generally a rational person usually recognizes the significance of a tax levy 

in a developed society such as ours, even whilst sometimes mumbling his or her dissatisfaction.   

So the government does “take”, but that money does get redistributed as shown in the pie graph.  Do 

you see that piece of the pie that indicates “other”?  Some of this includes programs that provide ways for 

individuals and businesses to get some of it back.  Let’s now talk about (well actually, you read about what I 

have written about), government incentives in the forms of subsidies, tax credits, tax breaks, and rebates 

that exist to persuade people to join the other soldiers of sustainability.  This is really the point of this 

article. Can you feel the excitement?  Don’t’ lie … you know you do!   

End of Act 1. 

Intermission. 

Begin Act II. 
 

 

            Here’s where I learn you good.  This is the part of the scholarly article that includes the tasty morsels of 

knowledge that APES students crave.  Just so I’m clear, and not chastised later for being cryptic by all you 

grade-conscious students out there:  the English translation of the phrase tasty morsels of knowledge is “code” 

for test-worthy material.   

           The governments of countries that look to promote sustainable development, use positive incentives 

such as subsidies, tax credits, tax breaks (deductions), and rebates to entice businesses and individuals to 

be environmentally conscious in their decision-making processes.  Governments also use green taxes and tax 

increases to deter behaviors that contribute to environmental degradation. 

 Subsidies are a benefit given to businesses, groups, or individuals, usually in the form of a cash 

payment.  A subsidy can function in one of two ways.  One way is to help keep the prices of a product or 

service low.  Lower prices would encourage people to use more environmentally sound products in the 

business and private sector.  The second is to help a business or organization to continue to function.   

  

 

Figure 1.1: sample of pie graph that you                                                                                                                                                        

envisioned in your personal thought-bubble 
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           The U.S. government heavily subsidizes agriculture (we are talking $20 billion annually), especially 

farmers who grow corn.   One reason for this is because corn is a major U.S. export and a major factor in the 

world food economy (most as a non-food commodity to feed livestock).  In addition, corn is used to produce 

ethanol, a cleaner-burning fuel source.  The subsidies help farms to survive during periods of heavy 

competition and during times of low production.  Some suggest that more environmental friendly subsidies be 

created to reward farmers who practice sustainable agriculture techniques such as reducing fertilizer use and 

sparing land for conservation. 

    

           Electric companies subsidize solar contractors who install residential solar panel systems.  The rationale 

is this:  it is cheaper for electric companies to give cash subsidies to contractors to help increase their 

installations than to build a new power plant to provide power needed for growing communities.  Residential 

solar systems provide a cleaner energy source and eventually feed energy back into the electric company’s 

grid. 

            A cash grant is another form of a subsidy that gives businesses the incentive to make “greener” 

decisions.  For example, in California, truck owners may receive a $65,000 grant for every diesel truck that they 

replace with a new natural gas model.  

            Government tax credits provide a dollar-for dollar reduction of your income tax liability.  In other words, 

when it’s time to file your state and federal income taxes every April, you will be credited a cash amount that 

will be subtracted from the total amount you owe.  If you have enough tax credits, it can lead to a nice refund at 

tax time.  A good example brings us back to alternative power sources (a.k.a. residential renewables), such as 

solar, wind, or geothermal energy systems.  The federal government gives a tax credit worth up to 30% of the 

cost of the system and then the state piggie-backs another 25% credit on top of that.  As you will soon see in 

an example I will provide you with later in the article, these credits convert to thousands of dollars of savings. 

            Then there are tax breaks, which are also referred to as tax deductions.  Tax breaks reduce the 

amount of your income that is subject to a tax.  Your income level determines your tax bracket.  If you make 

$120,000 annually, this would put you into the 28% tax bracket (don’t worry if you don’t totally get what that 

means, I just need to use numbers so you can understand this better).  Let’s say that you purchased one of the 

first 60,000 Toyota or Honda hybrids.  The government offered a $6000 tax break for all those people who had 

the original foresight to act sustainably.  At tax time, because of your 28% tax bracket, your taxable income 

would be reduced by $1680 (28% of $6000).  Bottom line: if your income is less, the amount of taxes you pay 

are less.  There are many examples of tax deductions, and accountants are well aware of these incentives.  At 

tax time, your accountant will ask you if you did any major home improvements.  Maybe you retrofitted your 

house with more energy efficient windows or better insulation.  These energy saving practices will help you 

retrieve some of the installation costs via tax breaks.  

            So as you can see, tax credits are more beneficial than tax breaks, but both really contribute to your 

overall savings.  It is important to keep an organized log of your expenditures and all your receipts as proof of 

payment.  Don’t think that you will be able to recall a year’s worth of “life” in that half hour meeting with your 

accountant.             
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           Next on our list of government incentives to promote sustainable living, would be cash rebates. 

A rebate is money given directly to the consumer for environmentally responsible behavior.  Probably  

the best example of a rebate would be the Energy Star program.  As stated on www.energystar.gov ,  

“ENERGY STAR products are independently certified to save energy without sacrificing features or 

functionality. Saving energy helps prevent climate change. Look for the ENERGY STAR  

label to save money on your energy bills and help protect our environment.” 

I’m thinking that you have had to somewhere, somehow, someway seen this logo.   → 

This is where it really pays to be “in the know”.  Sometimes stores like Best Buy and  

PC Richard give you the rebate forms with the qualifying appliance purchased,  

but there are other ways to apply for rebates.   

On the Energy Star website, you can type in your 

zip code and a list of other rebates available in your  

region will be provided to you.  Here is part of a list  

showing how PSEG (Long Island’s energy provider)  

is helping the cause.  Look at the clothes dryer  

rebate – $300 is a pretty substantial percentage 

of the cost of a new dryer.   Now of course you have 

to realize that PSEG is able to do this through 

government subsidies.    

  

        

          There are thousands of examples of government incentives in the form of subsidies, tax credits, tax 

breaks, and rebates.  In addition to many of the policies at the federal level that benefit an entire country’s 

population, there are also state and local policies geared to benefit that specific population niche.  I thought this 

one was interesting and very unique. Urbanization over the last few decades has caused an excessive amount 

of air pollution, urban heat-island effects and loss of green spaces. To combat these and other environmental 

issues, cities such as Copenhagen, London, Singapore and Chicago have issued mandates or incentives for 

vegetated roofs to reduce storm-water volume, clean air pollutants, reduce the heat-island effect and carbon 

dioxide emissions.  Superimposing a picture here in this article will not do the engineering design justice, so I’ll 

show you some full-color pictures in class (and if you remember, we already saw a  Planet Earth episode that 

showed some green city projects)  So let’s consider the concept of green roofs of those “to be continued” 

conversations and move on for now. 

           Our next point of discussion would be to illuminate ways in which a government or administrative body 

can encourage sustainable practices by monetarily penalizing non-sustainable behavior.  For instance, there 

are excise taxes referred to as green taxes a.k.a. environmental taxes a.k.a. pollution taxes a.k.a. eco-

taxes (now that’s a lot of aliases …).  These are taxes placed on environmental pollutants or on goods whose 

use produces such pollutants.  The United Kingdom, Ukraine, and India are the forerunners in this type of 

taxation.   
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The carbon tax is a specific example of a green tax levied based on the carbon content of a fossil fuel.  

Japan, India, and Australia are already on board and have enacted carbon taxes to try to curb the usage of 

fossil fuels by imposing a monetary penalty, but other countries (like ours … ahem …) are not yet on board with 

the carbon tax.  Some states (New York being one of them), have advocates that are working right now to try 

and change this.  But don’t get me wrong, the United States is moving in the right direction for more sustainable 

living.  Green taxes on new cars that exceed fuel-efficiency, substances that deplete ozone, and on fertilizers 

and pesticides do exist.    

And finally … (fanfare please!)  the government sometimes just uses tax increases to try to deter  

non-sustainable behavior.  For example, there is a tax on gasoline.  Some people consider this a green tax, but 

because it is built into the price of the gas, most people never know whether gas prices are going up because 

of supply and demand reasons or because there has been an increase in the gas tax.  The federal gasoline tax 

is currently 18.4 cents per gallon, and state taxes add an average of 20 cents more (with California boasting 

the highest tax rate at 62.47 cents per gallon and New York 7th at a 43.12 cent levy).   Some people argue that 

the gasoline tax doesn’t really function as a green tax in the United States because when people hear “cents”, 

they aren’t as deterred from engaging in the non-sustainable behavior that the tax was put in place to try and 

diminish.  In other countries, the hefty gasoline tax reflects the true spirit of what green taxes are all about.  In 

the United Kingdom, over 60% of the price per unit volume is just the tax!  The price of gas in the U.K. is about 

$1.53/liter.  That converts to $5.64 per gallon (approximately $3.40 of which is tax!).  

           I hope you enjoyed the informational part of this lesson (remember, this packet is also your notes).   

Now it is time for our very special guest… drum roll … Ms. Schneck (woo hoo).  The following information that I am 

about to divulge is no joke.  In fact, it is classified.  Do not smile.  Do not look around the classroom to see 

anyone else with a smile.  Do not text anyone an emoji that smiles.  Don’t even think about any time in your life 

that you have smiled.  I’m not kidding here.  If our environment ever required a crusader army to battle the 

forces of non-sustainable behavior,  Ms. Schneck would be our general.  Where do I fall in the hierarchy of our 

environmental militia?  Why have I not achieved a higher rank?  I would have to reply: “have you seen what I 

drive?”  Don’t get me wrong.  I do play a crucial role in our army; I am the tank commander.  Why tank 

commander? Once again I would reply: “have you seen what I drive?”  But I digress … I will now show you how 

Schneck became the fearless general at the helm of our battle against the forces of environmental evils.    

 

           In one of the aforementioned paragraphs (I don’t know which one – I tend to drone on), I mentioned that 

I would give an example of how one can really reap the benefits of government subsidies and truly become 

iconic beings that exemplify what it means to be a responsible citizen of sustainability.  Well, as Rafiki once 

said in the Pridelands… “It is time!”  (In case you forgot … Rafiki was the baboon that spoke like Bob Marley and fought like Bruce Lee.) 
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Act III 

Math Time! 
             

        A few years ago, Ms. Schneck lived through a total home remodel.  She took on some shrapnel during  

the process, but don’t worry, she is going to make it.  I’m going to walk you through some math so that you  

can see how Ms. Schneck saved a ton of dinero by utilizing government incentives to “go green.”    

          

         Here’s how it all went down … ready your calculator … 

 

         Schneck invested in a solar photovoltaic energy system – initial cost: $64,000 

 

         At that time PSEG (Public Service Enterprise Group) was known as LIPA (Long Island Power  

         Authority).  She received a LIPA subsidy that reduced the cost of the solar energy system by 50%. 

 

         a.  Schneck’s cost of the system now became …       ______________________ 
                 (Wouldn’t that be awesome enough savings?  Well Schneck didn’t stop there!) 

         Schneck then applied for a federal tax credit.  The government gives a tax credit for 30% of the  

         cost of the installation of solar energy systems.  So remember what a tax credit is.  At tax time,  

         you get this money (dollar for dollar) toward what you owe.  If you don’t owe taxes, then this money  

         becomes a cash refund.     

 

         So the next deduction from the original cost would be …       

        

         b.   What is 30% of cost from part a?        ______________________ 

         c.   Subtract b from a to find out the  

               new reduced cost of this system.         ______________________ 

               (Even better right?  But we aren’t done yet!) 

            

  Finally, Schneck applied for a state tax credit.  New York State also gives a tax credit for 25% of the cost of the system,  

  but with a maximum $5000 limit. 

         d.   Calculate 25% of the amount calculated in part c. 

               How much did the state credit Schneck?                     ______________________ 

        

         e.   Subtract d from c to get Schneck’s final cost of her 

               photovoltaic solar energy system.    ______________________ 
                   (added bonus … the cost was spread out over 6.6 years) 

 

Pretty impressive savings right?  But hold on to your potatoes … 

the story of General Schneck doesn’t end here.   
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Geothermal energy is derived from inside the Earth.  People can use such a system to both heat and cool their 

homes.  We will get more into the technical aspects of this at another time, but realize that this is just another 

way to reduce the use of fossil fuels as an energy source and is therefore supports the mantra of sustainable 

living.    
 

         Schneck invested in a geothermal system – initial cost: $60,000       

    

         Schneck then applied for another 30% federal tax credit.   

          

         a.   What is 30% of her initial cost …         ______________________ 

         b.   Subtract a from the initial cost to find out the  

               new reduced cost of this system.         ______________________ 

 

         Next, Schneck applied for a state tax credit.  Remember, New York State also gives   

         tax credit for 25% of the cost of the system, but with a maximum $5000 limit. 

         c.   Calculate 25% of the amount calculated in part b. 

               How much did the state credit Schneck?                     ______________________ 

        

         d.   Subtract c from b to find out the  

               new reduced cost of this system.         ______________________ 

 

         LIPA also gives a customer a $1500 cash rebate for each heat pump installed with the system. 

         Schneck’s system required 2 heat pumps.  So do a little more math … 

   

         e.  LIPA rebate savings from 2 heat pumps    ______________________ 

         f.   Subtract e from d to get Schneck’s final cost of her 

               geothermal system.      ______________________ 
                  (once again, added bonus … the cost was spread out over 7 years) 

 

We are rounding home plate …   So just to sum up … 
 

Ms. Schneck’s initial cost of both systems:    ______________________ 

 

Ms. Schneck’s final cost of both systems as a  

result of a federal and state tax credits, as well as  

subsidies and rebates from the power company:   ______________________                                                                                                                                          

 

Total amount of $$ saved by Schneck (doesn’t she rule!)   ______________________ 

                                                                                                                              ‘NUFF SAID 
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                                                                   Date ________ 
 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Aim:  
               

 

 2.   Renewable Resources 

 

        on a human time scale, resources that naturally 

        replenish themselves quickly (hours to decades) 

 
 

Examples:   

 

Special Note:   

 3. Nonrenewable Resources 

 

         a resource that does not replenish itself at a       

              sufficient rate in human time-frames 

 

Examples:  
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Examples:   
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                                      Date ________ 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.  Developmental  

 

 

a.k.a.  anthropocentric or   

           egocentric ethic 

 

 

resources exist for our  

benefit and pleasure. 

If it can be done,  

it should be done! 

 

short term thinking for 

immediate benefits  

no forward thinking 

2.    Preservation 

 

     a.k.a. biocentric ethic 

 

 

preserve areas  

(especially the species present)   

that are important to  

future generations 

 

(minimal environmental impact) 

 

3.    Conservation 

 

     a.k.a. ecocentric ethic 

 

 

balance between resource 

use and conservation 

 

most in line with concept of  

Sustainable Development 
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Name ______________________                                             Date ___________ 
                                              

 
 
 

     The Lorax and Sustainable Development 
 

1. Which environmental ethics do the Once-ler and the Lorax each exemplify? Explain. 
 
 
 
 
 
 
 

2. What do you think Thneeds could represent in real life? 
  

 
 
 
 
 

3. The Lorax attempts to explain how long it takes one Truffula tree to regenerate.  Why is the regeneration time of 
a resource important?  Explain using key terminology from your notes on natural resources. 

 
 
 
 
 
 

4. Why was the Super Axe Hacker invented?  What impact did it have? 
 
 
 
 
 
 

5. What historical event do you think the Super Axe Hacker is representative of? 
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6. Did the Lorax speak for anything or anyone other than “the trees”?   
 
 
 
 
 
 

7. The Brown-ba-loots, Swomee-Swans and Humming-Fish were affected by the harvesting of Truffula trees and 
the byproducts of making Thneeds.  Explain how each of these animals was affected.   
 
 
 
 
 
 

8. Who or what do you think the Once-ler represents?   Why do you think you never get to see the Once-ler’s face? 
 
 
 
 
 
 
 
 

9. Why do you think the Once-ler does not listen to the pleas of the Lorax? 
 
 

 
 
 
 

10.  What could the Once-ler have done to prevent the outcome seen at the end of the Lorax? 
 
 

 
 
 
 

 
11. What is the overall message of the story?  
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Unsustainable Fishing Practices 

Globally, so much fish is being taken out of our oceans and at such a fast rate, that the global fish population cannot replenish itself naturally and 

therefore fish stocks are decreasing.  The reasons for this huge decline are due to a number of reasons including unsustainable fishing 

practices. The 4 main unsustainable fishing practices are summarized below; 

1. PURSE SEINING 

    A net that encircles schools of fish and then draws them 

    up from underneath so they are completely surrounded  

    and cannot escape. 

    It is one of the most aggressive methods of fishing that often  

    catches dolphins that are circling the school of fish as well. 

 

2. TRAWLING 

   A large cone-shaped net which is dragged across the seafloor or suspended in mid-water for a considerable amount of time.    

   The fish get exhausted and get pushed to the back where they are retained allowing for more fish to enter. 

   The dragging along the seabed causes marine wildlife (not necessarily the catch) to swim upwards into the net where they  

   are also caught. This often includes turtles.  Similar to purse seining, suspended trawls catch marine mammals such as  

   dolphins when feeding on the same type of fish that the fishermen are catching.  They are unable to surface regularly and 

   often drown. 

 

 

 

 

 

 

3. DREDGING 

    A metal framed basket with chains that carry it across the sea bed. 

    Dredging also disturbs marine wildlife that is not necessarily the catch.  

    If dredging is repeated many times in one area it also leaves no time  

    for re-growth of many species habitats. 

 

 

4. DRIFT NET 

Mobile nets that drift with currents  

Due to the long length of these nets (often exceeding 2.5km) a huge 

amount of fish can be caught, not leaving much left to reproduce in  

order to keep the regeneration cycle working. They also often catch  

other marine wildlife that aren't part of the catch. 

 

 

As well as all these methods, often fishermen, catch fish, realize they are over their 'sustainable' quota therefore chuck the dead fish back into 

the sea. This is extremely unsustainable as they often chuck small fish that have not reached adulthood, in order to have more space for bigger 

fish. This in turn decreases the population even more and seriously slows down the regeneration cycle. 
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Sustainable Fishing Practices 

In order to stop over exploitation and depletion a number of sustainable fishing methods  need to be adopted.  
The 4 main sustainable fishing practices are summarized below. 
 
1. POLE AND LINE 
 
    Method to catch naturally schooling fish which can be attracted to the  
    surface by live bait using a hook and automatic rod. 
 
    Catch is small, leaving other fish to continue to regenerate so there 
    is always potential catch. 
 
 
 
 
 
 
2. POTS OR CREELS 
 
   Small baited traps that are collected regularly. 
 
   The fish is brought onto the boat live therefore any unwanted catch  
   which is thrown back into the sea is still alive and unharmed. 
 
 
 
 
 
 
3. DIVE CAUGHT 
 
   Collection of sea animals via breathing devices and implements such  
   as hooks, tongs or leverage devices. This method is mostly used for  
   selective and elite species. 
 
   Only small amounts of specialized fish are targeted as well as habitats  
   being unharmed. 
 
 
 
 
 
4. CLOSED POND SYSTEM (AQUACULTURE) 
 
    Land based rearing of aquatic species through filtered water systems  
    and feed regularly added. 
 
    Aquaculture helps prevent over-exploitation of our oceans and due to  
    tight control over wastewater is extremely environmentally friendly.  
    The only slight unsustainable factor is due to the pellets often used to  
    feed these fish coming from small schooling fish species in the ocean. 
 
 
 
 
Note: if unsustainable methods are used but stick to quotas and only fish in unexploited areas, they also have the potential to be sustainable. 
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Name ___________________________        Date ________ 
 

Grand Banks Cod Free Response 
 
The phrase tragedy of the commons, first described by biologist Garrett Hardin in 1968, describes how shared environmental 
resources are overused and eventually depleted. 
 
a. Clearly explain how two industrial and/or technological advances helped the Grand Banks become one of the best real life 
     examples of the tragedy of the commons. 
 
________________________________________________________________________________________________ 
 
________________________________________________________________________________________________ 
 
________________________________________________________________________________________________ 
 
________________________________________________________________________________________________ 
 
 
b. How did Canadian government subsidization of fisheries help contribute to the decline of the Grand Banks cod? 
     Why does the study of the Grand Banks cod fall within the realms of environmental science rather than just being 
     considered a localized ecological problem? 
 
________________________________________________________________________________________________ 
 
________________________________________________________________________________________________ 
 
________________________________________________________________________________________________ 
 
________________________________________________________________________________________________ 
 
 
c. Today, the Barents Sea off the coast of Norway has one of the largest, healthiest stocks of cod in the world. 
     Explain two ways the government of Norway prevented the tragedy of the commons experienced by fishers of the Grand Banks? 
 
________________________________________________________________________________________________ 
 
________________________________________________________________________________________________ 
 
________________________________________________________________________________________________ 
 
________________________________________________________________________________________________ 
 
 
d. What is meant by the term maximum sustainable yield? Explain how the overfishing of cod can cause the 
     established government harvest quotas to misrepresent the fishes’ overall economic productivity? 
 
________________________________________________________________________________________________ 
 
________________________________________________________________________________________________ 
 
________________________________________________________________________________________________ 
 

________________________________________________________________________________________________ 
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Name ___________________________       Date ________ 
 

Sustainability Free Response 
 
The development of plans for long-term resource management depends on understanding the patterns and consequences of 
resource use.  
 
a.   Describe what makes a resource renewable or nonrenewable.  Give a specific example of a renewable and  
      nonrenewable resource.   
 
      ________________________________________________________________________________________ 
 
      ________________________________________________________________________________________ 
 
      ________________________________________________________________________________________ 
 
      ________________________________________________________________________________________ 
 
 
b.  Describe and compare total resource use per capita in a developed country such as the United States to that of a  
     developing country such as Nigeria.   
 
      ________________________________________________________________________________________ 
 
      ________________________________________________________________________________________ 
 
      ________________________________________________________________________________________ 
 
      ________________________________________________________________________________________ 
 
 
c. What is meant by sustainable resource use?  Give an example. 
 
      ________________________________________________________________________________________ 
 
      ________________________________________________________________________________________ 
 
      ________________________________________________________________________________________ 
 
      ________________________________________________________________________________________ 
 
      ________________________________________________________________________________________ 
 
 

d. Economic policies and practices affect society's progress toward achieving sustainable resource use.   
    Discuss one policy or practice that facilitates this progress, and one that impedes it. 
 
      ________________________________________________________________________________________ 
 
      ________________________________________________________________________________________ 
 
      ________________________________________________________________________________________ 
 
      ________________________________________________________________________________________ 
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UNSUSTAINABLE V. Sustainable Forestry 
                                               
                          Introduction compliments of:  https://www.rainforest-alliance.org/articles/what-is-sustainable-forestry 
 

   Simply put, we cannot survive on this planet without forests. In a sense, they breathe for the Earth, 
absorbing carbon dioxide from our atmosphere, and producing the oxygen we require in return. And by 
storing that carbon, forests help to regulate the global climate, absorbing nearly 40 percent of the fossil-
fuel emissions humans produce. 
 
Forests also provide fuel for cooking and warmth, medicinal plants, food, wildlife habitat, clean water, 
and for many, the means to earn a living. Approximately 70 percent of terrestrial animals and plants 
make their homes in forests.  Forests contain trees that absorb pollutants and store carbon dioxide.  
The cutting and burning of trees releases carbon dioxide and contributes to climate change. 
 
The specific practices of a sustainable forestry project vary from forest to forest, depending on the 
specific environment and the exact resources to be extracted from the forest. The first step is to survey 
the land that's part of the sustainable forestry project, creating not just an inventory of the timber, but 
also of the various wildlife species present (biodiversity) and whether any of them are endangered, 
along with other environmental issues such as watersheds, proximity to urban areas and recreational 
use by humans. 
 
Next, forest managers determine what can be harvested from the forest, and in what amounts. Their 
goal is to harvest timber in a way that doesn't destroy the overall health of the forest. This can be 
achieved by implementing sustainable forestry practices.   
 
 

Unsustainable Forestry Practices 
 

1.  Deforestation: The cutting down of trees from an area with no intention of establishing a future  

                             stand of trees.  Agriculture and logging are leading causes of deforestation.  

                             Mining also contributes to deforestation, as its first step is to clear the land.    

 

2.  Clearcutting:  All trees in a region are removed at one time.  The entire region is devoid of trees.   

                           Clearcutting can be economically advantageous but leads to soil erosion, nutrient  

                           depletion, increased soil and stream temperatures, and flooding.  

 

3.  Slash and Burn:  A method of cultivation in which forests are burned and cleared for planting.  

                                After approximately 2 years of cultivation of non-native species, the fertility of the 

                                soil declines, intentionally planted crops do not grow, and weedy plants take over.   

                                When this happens, farmers pack up and just move on to the next section of the 

                                rainforest.  
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Sustainable Forestry Practices 

       Humans can mitigate their impact on land and water resources through sustainable resource use. 

 

1.  Reforestation:  The natural reseeding or intentional restocking of existing forests and that have  

                                been depleted by deforestation.  Native species should be used to best re-establish  

                                the animal-plant relationships within each specific ecosystem.   

 

2.  Selective Harvest:  Selective cutting is a logging practice by which certain trees are removed 

                                       while preserving the balance of the woodland.  When performed correctly,  

                                       selective harvest focuses on cutting down older/higher risk trees to encourage  

                                       diversity and growth of younger, healthier trees. The partially-opened canopy allows 

                                       enough light to accelerate individual tree health and vigor, and allows more seedlings 

                                       to grow.  The young trees eventually replace the older trees as they die or 

                                       are harvested. This method is also much less disruptive to native species that  

                                       rely on the trees of the forest for habitat and food. 

 

3.  Prescribed burn:  Forests are set on fire under controlled conditions by experts in order to reduce the  

                                    occurrence of possible future uncontrolled natural fires. Prescribed fire is a  

                                    “fuel reduction treatment” used to remove or reduce dense vegetation and the 

                                    accumulation of dead, combustible materials (leaf litter, dead trees, etc.) that acts as 

                                    is fuel for wildfires.  As a result, the litter layer is cleared, plant density thinned, 

                                    and nutrients are returned to the soil.  

 

4.  Pruning timber:  Instead of felling entire trees, parts of the tree are cut/harvested allowing for regeneration.  

 

5.  Using and buying FSC (Forest Stewardship Council) Certified wood 
In 1993, the Rainforest Alliance co-founded the (FSC), an international body that 

develops and maintains the most globally respected standards for managing forests.  

The Rainforest Alliance certifies forestry businesses that meet the established strict 

environmental, social, and economic criteria.   Purchasing from businesses that 

harvest wood by using ecologically sustainable forestry techniques helps 

economically support companies and in turn the environments they are harvesting 

from.  

 

6.  Integrated pest Management (IPM) 
     Using a multitude of preventative and management techniques to protect trees from pathogens (disease), 

     insect pests, and invasive species.  This includes training and education to detect problems, monitoring  

     site during growth, and using non-chemical as well as chemical treatments to reduce pest damage.  
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