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Invasive Species:  Causing Change One Body of Water at a Time 

The world‟s ecosystem is having many different problems, and water is one of the most 

important aspects to protect.  The global economy depends on the oceans and lakes for numerous 

resources that are being destroyed.  The most effective and overlooked way to keep the water 

usable is to stop any invasive species.  This has especially hit the Great Lakes hard with the 

introduction of the Zebra Mussel.  Despite conventional theory, the Zebra Mussel has with stood 

the harsh winters, flourished, and has had a great impact on the Great Lakes.  This problem is 

furthered by the continued abuse of the commons that runs rampant with little to no legislation 

blocking these actions.  While some will argue that it is too costly to clean the water or that this 

simply is not an issue, change is needed to preserve the world we live in.  America already is 

spending over a billion dollars to prevent these kinds of change, but the problem still persists.  

The process of unclean ballast water was allowed to continue mainly because of the clear lack of 

legislation and regulation in the shipping industry.  Most companies who contemplate over the 

invasive species problem are trying to find a way to avoid the repercussions without inflicting 

any of the costs or removing any of the benefits. 

Invasive species are becoming an important issue at an alarming rate.  According to 

Popular Science, over the past 150 years, 300 alien species have dramatically altered the 

biodiversity of San Francisco Bay (Binns).  When ships empty their ballast water, this introduces 

trillions of organisms that were not from this area.  These are called invasive species.  They are 

organisms that are not native to a given region and are introduced some way that is not “natural”.  



Meaning they are brought by some outside source and did not migrate to that area.   The problem 

of invasive affects every body of water that has cargo ships pass through.  Large cargo ships 

need to pump large amounts of water into their ballast tanks in order to do such things as keeping 

the ship balanced, keeping the propellers in the water, or reduce drift.  However, the problem is 

that they fill these tanks by pumping in thousands of gallons of water without any filtration 

process and dump them into new areas.  

The interaction with the new environment is what makes the invasive species a large 

issue.  If an invasive species were to affect the keystone species, great change would occur.  

Keystone species are defined as a species that preferentially consumes and holds in check 

another species that would otherwise dominate the system (Power).  This could be something as 

large as a whale, or as small as the algae in the water.  The Great Lakes have seen a dramatic 

change in the visual appearance in the water.  Lake Michigan especially has visibly changed in 

color and in some areas the water is cleanlier.  However it has also seen a large increase in E. 

Coli outbreaks on beaches.  This is due largely in part to the growth of the Zebra mussel 

population.  Originally from the Caspian Sea area of Asia, it has spread into bodies of water all 

across the globe.   

It is hypothesized that the Zebra Mussel was brought into the Great Lakes via ballast 

water and populations have exploded.  This population boom occurred because besides the harsh, 

cold winters there are few natural predators and in addition females lay up to 1 million a year.  

These develop into microscopic, free-swimming larvae that quickly begin to form shells.  At 

about three weeks, the sand grain-sized larvae start to settle and attach to any firm surface using 

"byssal threads". They will cover rock, metal, rubber, wood, docks, boat hulls, native mussels, 

and even aquatic plants (Appledorn).   These two factors set up a perfect scenario for it to 



flourish.  As the Zebra Mussel population booms, other native species are drastically affected.  

This Mussel has had a direct effect on the benthic species, which are the organisms that live at 

the lowest depths of a body of water.  The Zebra Mussel does not fully digest all the food it 

filters, and this pseudo-feces falls down to the bottom where these organisms live and this 

change in climate does not support the benthic species.  Also when the mussels attach themselves 

onto the plant life this smothers and destroys local vegetation only furthering the problem.   In 

some tests, mortality rates were found to be as high as 100% for unionids (other mussels) on soft 

substrata in Lake Erie.  In Appaldron‟s study on the movement of unionids showed a clear 

decrease in movement when the Zebra Mussel was present.  While this is a great alteration on the 

sea life, it is not directly visible to the average citizen (Appledorn).  

Unfortunately for the Oceans, Seas, and Lakes, they are abused just like a commons.  

Hardin defines the commons as an area that is free to use for all.  He argues that people will 

always abuse the commons because they will see all of the personal profit, but never the 

collective negative.  Each person sees a small percentage of the negative.  The example of a 

commons that Hardin uses is the planet earth.   Population growth, he argues is increasing at too 

rapid of a rate for the earth‟s resources and that when a couple has a child they do not see the 

negative effects on the earth, but just the minor strain on their life.  A technical solution that 

some look for may be defined as something that requires only a change in the methods and 

technology sciences, requiring little to no change on the way of human values or ideas of 

morality.  Hardin gives two reasons for why this technical solution is not practical.  First, it is not 

mathematically possible to maximize for two variables at the same time.  Second, work calories 

per person would not approach as close to zero as possible (Hardin).  Removing all work calories 



means, no gourmet meals, no sports, or any other extra activities that would require extra work.  

Instead people live their lives how they see fit, and are oblivious to the collective negative.   

The minute negative changes are the same as the small negative effects on the Commons 

that Hardin discusses.  In this situation with invasive species, technical solutions are not the 

answer to the problem either.  Both of the reasons Hardin presented for population control also 

apply to invasive species.  Companies cannot maximize their profits as well as minimize their 

environmental effects.  For companies profits will come before the environment.  Currently, 

there is no negative cost for companies to leave the ballast water unfiltered, yet they are still 

making a collective impact.  The major issue as in the population example is that companies only 

see the slim repercussions.  That also goes for the public; they do not see the change that is 

occurring so they are not active in preventing such actions.  Not enough shipping companies put 

effort into cleaning their ballast tanks and would dump the water with no regard for the local 

ecosystem.   

Without legislation the commons are inevitable abused.  The oceans see this every day.  

However there is new legislation and technology being implemented that can hopefully stop this 

problem.  On April 24, 2008, the U.S. House of Representatives passed new legislation that 

requires ballast water to have any living species removed.  Technology would need to be 

implemented by 2009 at the earliest.  Then by 2012 ships would be required to install treatment 

equipment to meet a higher standard.  This new standard is 100 times more stringent than the 

international standard and would greatly benefit the oceans (Popular Engineering).  The only 

issue with this new policy is getting the man power to implement and regulate the laws.  With 

thousands if not millions of ships sailing out of ports across the globe, it will be a great challenge 

to keep up with the high standards it set for itself.  



However this industry support and change has only recently been implemented.  The 

American Association of Port Authorities recently has taken a lead role in implementing change.  

„"Individual port authorities are advancing the state of the art in ballast water management 

technology and practices," the association said in press materials‟(Ballast Tank Legislation).  

While this is a positive step, it is not a wide enough change.  There are still companies that treat 

the commons just like Hardin wrote in “The Tragedy of the Commons”.  Individual companies 

do not see the effects on the coastal areas that they dump in, therefore are not compelled to make 

expensive changes.  Even though there is a high entry fee to set up a company, purchase a cargo 

ship, and hire a crew this does not deter abuse, as Feeny hypothesized in his response to the 

Tragedy of the Commons (Feeny).  Because this situation deals with large corporations there is 

less communication between levels of management.  That prevents those with the most power 

from seeing firsthand the change that occurs due to the ballast water.  When they empty these 

tanks at a new port this allows many different organisms, bacteria, and viruses to be introduced 

to a new environment.  In Dobbs article “Ridding Ships‟ Ballast Water of Microorganisms” he 

estimates that every milliliter of water contains about 10
2
 protists (single-celled eukaryotes), 10

6
 

bacteria, and 10
7
–10

9
 viruses (Dobbs).  With such a high number of organisms being introduced, 

odds of one type surviving the new climate are greatly increased.  This then greatly changes the 

new habitat, which developed without this type of organism present. 

 One way this problem cannot be solved is by turning over power to the individuals.  

When responsibility for environmental problems is shifted to the individual, there is no room to 

discuss institutions, political power, or changing the distribution of power.  The serious work is 

the individual acting alone as a consumer (Maniates, 2001).  The consumer can put pressure on 

industry to change, but in the end if the industry is making a profit they will not change their 



habits.  The same applies for the shipping industry.  Many companies rely on shipping to keep 

their business functioning.  They can only apply so much pressure because if they push too hard 

or make too irrational decisions it will come back to hurt the business.  This leaves individuals 

faced with the dilemma of becoming “opportunistic green-power providers who urge us to “save 

the planet” by buying their “green electricity.”‟  Using Maniates‟ example with The Lorax, it 

shows why the individualization of responsibility that dominates American environmentalism is 

not to blame.    

Maniates argues that the new found public awareness of global environmental problems 

is largely to blame.  The real problems he sees include the historical fallout of mainstream 

environmentalism, the core beliefs of liberalism, the abilities of capitalism, and the rise of global 

environmental threats.  Using harsh, dramatic images of the ozone layer, videos of the rain forest 

being destroyed, media coverage of climate change and the warming of the poles the media can 

instill the ideas they want.  This has brought the public to a new state of awareness and concern 

about the “health of the planet” (Maniates, 2001). While many flaws and issues are pointed out, 

the public is left to figure out a course of action.  Maniates main point comes down to the fact 

that this in no place for the “normal” citizen.  Environmentalists fight for action, but their 

suggestions are limited.  The same issues that are seen in Maniates discussion on world energy 

are present in the work on invasive species.  Scientists are coming out saying invasive species 

are bad, but the public is handcuffed with their options.   They are left to let either the companies 

take action or federal legislation be enacted. 

One of the main reasons that a method to clean ballast has not been more thoroughly 

integrated into the shipping industry is cost.  First it would create a large financial burden to 

install large equipment onto the ship.  Often the ships are built from the inside out.  Most pieces 



cannot be navigated through the small corridors of the ships.  This makes replacing or adding 

equipment very costly.  The installation would require the ship to be cut open in order to gain 

direct access to the area of the ship where the new part is going.  This process is not cheap, wears 

on the boat, and takes a long time.  It also will take up more space and ad more weight to boats 

already designed to hold a certain load to maintain profits.   

Second, the implementation of new technology means more education or staff to run the 

equipment.  The equipment and chemicals being added to the ships are not usually on cargo 

ships.  Companies would be forced to invest in hiring new crew to maintain these new machines, 

or take the time to further educate the existing crew.  With the lofty goals set in the new 

legislation, this is time that the industry does not have to waste.  This overall cost added to the 

companies will add to the resistance posed by the shipping industry. 

While the ships need new staff, so will the inspectors.  They will have to keep this 

equipment up to code and running properly so no new damage is being done to the oceans.  The 

harsh chemicals if used improperly could have a great impact on sea life only furthering the 

issue.  Also the machines need to be running at their top condition, because in order for this 

change to work, few to no negative accidents can happen.  It was shown in Smith and Bassett‟s 

study that the business class is more likely to respond to negative research.  Accidents such as 

Chernobyl and Love Canal put a great damper on the nuclear industry, if something even 

remotely similar happened with this new technology companies would reject this change and 

demand something new to be implemented (Smith). 

Also adding to the solution is new technological developments. Dorin Boldor, a 

bioengineer at Louisiana State University‟s Agricultural Center, is developing a high-powered 

microwave that will kill organisms in ballast water (Binn).  This is a cost effective option 



because the heated water coming out of the microwave, is used to preheat the incoming cold 

water.  This also works in the reverse so the cold water is cooling down the hot water to be 

rereleased into the ocean preventing any further damage.  This process costs a mere dollar to 

filter 250 gallons of water.  Because this is a cost effective method, it will be easier to implement 

that manual scrubbing or pesticides.  Also it is a much safer method than the pesticides because 

as they are used organisms can develop a resistance to them.  However it still needs to be 

implemented with efficiency and authority.  Otherwise all of these advancements will just go to 

waste and the global bodies of water will be in the same problems they were decades ago.  

Each and every day ships dump billions of organisms into new waters.  These invasive 

species are creating vast changes that need to be stopped and if possible, reversed.  Areas across 

the United States are being affected.  However each company does not see the collective effect 

on the bodies of water.  This is exactly like the grassy fields in Hardin‟s discussion of the tragedy 

of the commons.  There are apparently limitless benefits with little to no visible consequences.  

While new technology is being invented, implementation is another challenge.  It is a large 

financial and time burden on the shipping industry, it would take a large force to keep the new 

technology running and safe, and another large group of individuals to enforce policy to make 

sure that it is being followed and change is being made.  There is no place for the “normal 

citizen” in the fight against invasive species without the aid of federal legislation.  However the 

process for federal legislation is very slow, the individual removed from the picture, and 

companies are not going to willingly implement change that will cost them financially.  All of 

these factors contribute to why invasive species are still issues today. 
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