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The Present and Future Assignment Answer Key  

 

Please note: Although this is called an “answer” key, these answers are simply 
examples of some of the many ways you can answer the assignment questions. 

 

1. There is no one right kind of invasive species, so your answer can involve any 

number of traits.  Personally, I think that a relatively small invertebrate (easier to 

be transported in quantity) with a fast life cycle is best, because it will be able to 

spread rapidly and produce enough offspring to offer a fair amount of genetic 

diversity for selection to act on.  I want it to be able to survive a number of 

different temperatures and salinities, because these are often changes invasive 

species face either in transit to their new habitats or in their new habitats.  It 

should be a simultaneous hermaphrodite that can reproduce on its own or with 

others, thus guaranteeing lots of offspring and also a certain degree of genetic 

diversity. 

 

Complex life cycles and simple life cycles can each have their advantages for an 

invasive species: if the species produces widely dispersing larvae, then that 

would vastly increase its spread; on the other hand, because larvae and adults 

often require different environmental conditions and have different prey and 

predators, it will have to be a true generalist species with either no predators in 

its new habitat or adaptations, like poison or defensive spines, that protect it from 

most predators.  (Or it can just be so abundant that some predation will not 

matter.  See how ecology leads to lots of different “right” answers?). 

 

My personal imagined invasive species will be introduced in the ballast water of a 

ship—that’s perfect for larvae, if they can manage the journey—and will be 

producing larvae in large numbers at just the time of year that the appropriate 

shipping industry comes through its native territory, guaranteeing that ships will 

pick up large numbers of larvae when taking on ballast.  These larvae will also be 

drawn to dark areas and crevices, making them more likely to find shelter in 

nooks and crannies of piers or other boats when released. 

 

As for how to get rid of the invasive species: first, I want to prevent 

reintroductions, which are a major influence on how well an invasive species 

takes hold.  This involves getting ships to heat or filter ballast water before letting 

it out, thus killing or catching any species that are taking a ride.  I also want to 

know a lot about what keeps populations of this species down to normal levels in 

its native habitat and to see if any of its vulnerabilities could be exploited in this 
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new environment.  I will be extremely wary of any kind of biological control plan 

(i.e., bring in another species to eat the current one), because that typically 

spirals out of control, leading to multiple invasive species and no solutions.  

However, understanding more about the larvae and adult habitats and what 

areas they prefer or dislike might help reduce their numbers; actively promoting 

populations of native species that act as competitors or predators might also do 

the trick.  (These are just some of the many ways through which people work to 

reduce invasive populations.) 

 

2. Two marine species that are, or will be, affected by global warming are corals 

and krill.  Corals themselves and their algal symbionts can each only survive a 

certain range of temperatures.  When temperatures go higher, either the coral 

itself suffers or its zooxanthellae leave or are expelled, leading to coral bleaching 

and low survival rates of coral.  Arctic krill populations rely on algae that grows on 

the underside of sea ice as a source of food; as the amount of ice cover 

decreases, krill will have less algae.  This is especially worrisome, because krill 

form the basis of many Arctic food chains. 

 

3. Two species that will be affected by ocean acidification are coral and copepods 

(and also clownfish).  Coral and copepods both use calcium carbonate to build 

their skeletons/carapaces.  As the ocean becomes more acidic, less CaCO3 is 

available (in some cases, intense acidity could wear down the shells they do 

make).  Recent studies on juvenile clownfish raised in acidic conditions suggest 

that the young fish become incapable of responding to important settlement or 

anti-predator cues: this could lead to a high die-off of clownfish populations. 

 

4. In some ways it is great that this fish is so territorial; you can choose a relatively 

small space to protect and know that the fish within it will stay there.  Of course, 

you need to know about a place with a high abundance of these fish, or at least 

enough to make sure you are saving a decent-sized population.  Remember, the 

young of those particular fish will not stay in that MPA, so you will need to find 

out where these fish are coming from as larvae and protect that population, too. 

Ideally, you should also try to protect the places where the larvae from your fish 

ended up. 

 

Then, you need to make sure that the spaces you are protecting also include 

enough of the seaweed that the fish lay their eggs on, and enough of whatever 

food sources they eat.  Then, you need to find out if the seaweed produces 

gametes that drift with the plankton, in which case you will also need to find the 

origin and final populations of seaweed gametes.  Because these fish change 
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sex, you do not have to worry as much about the demographics of the fish 

population.  However, you will want to make sure that you have enough 

territories protected to make sure that the fish are not feeling crowded; then, they 

might start fighting each other rather than mating. 

  


