Tropical Ecology:  Australia

Study guide for the final exam
The final exam will be very similar in format to the midterm.  Be prepared for a variety of different types of questions:  multiple choice, short answer, essay, maybe true/false, maybe fill-in-the-blank.  

Coral reefs and The Great Barrier Reef
Reading
Lambertini:  chapter 8
Realize that coral reefs are pantropical (i.e., they occur worldwide in tropical areas).  However, they are occasionally found outside of the tropics, up to 30o N and S latitude.  Look at the map on page 153 to find out where the highest diversity of corals occurs.  Be able to explain why the best-developed and most diverse coral reefs are in the Caribbean, western Pacific , and western Indian Ocean.  

Reef-building corals

Corals are animals.  They belong to the phylum Cnidaria.  That phylum was once called the coelenterate, which is why the book says they belong to the category of coelenterates.  In the tropics, they live in colonies containing millions of individual coral polyps and construct reefs from their calcium carbonate skeletons.  Be able to describe optimal conditions for coral reef formation including:  minimum and maximum temperature, water depth, light, salinity, and water clarity.  Be able to explain why corals mostly grow in shallow water (there are several reasons).  Why is water clarity so important?  Corals don’t grow in areas where large rivers empty into the ocean.  Why not?  (there are several reasons)  
Geography of coral formations

Most coral reefs are found in two types of locations:  on the edges of continents that have broad, shallow continental shelves (e.g., Australia) and around islands, especially volcanic islands.  Just in terms of numbers of species, the area we will be visiting – the Indo-Pacific – is the richest.  But the largest reefs don’t necessarily have the most species.  Some of the largest, most impressive reefs on Earth are constructed by 50 or fewer species of corals while smaller, less impressive reefs can have 500 or more species.  Look at the map on page 153.  Approximately how many species of corals are there on the Great Barrier Reef?

Skip the section on biogeography of coral.

Barriers, fringes, and atolls

Know who first proposed the theory of reef formation and evolution.  Be able to explain the diagram on page 155.  How and where are fringing reefs formed?  What condition exists on fringing reefs?  Eventually, a fringing reef turns into a barrier reef.  How?   In what ways do barrier reefs differ from fringing reefs?  Eventually a barrier reef around an island will turn into an atoll.  How?  Describe what an atoll looks like.  Know what path reefs and bank reefs are and where they occur.  
Read the information in the box on the bottom of page 159.  Realize that corals use calcium carbonate to construct their “skeletons.”  Calcium carbonate can dissolve in water, especially if CO2 is present (WHY?) so the ocean is full of it.  Think about the life cycle of a coral:  larvae (which float around in the ocean until they find a suitable place to attach), polyps (which reproduce themselves by cloning, producing a colony of interconnected individuals), reproductive adult (which produces eggs or sperm which are released into the ocean currents to produce the next generation of corals).  In the table at the bottom, you can see that the Indo-Pacific region, including Australia, has the greatest diversity of mollusks, crustaceans, and fish of any of the areas in which coral reefs are found.

Hard corals, soft corals, and still others

Be able to name several other animals that belong to the phylum Cnidaria and explain what characteristics they all share.  Know what nematocysts (= cnidae) are.  Realize that not all corals deposit calcium carbonate. Calcium carbonate is very strong, so if the polyps die, they leave behind their skeletons which can serve as habitats for other marine organisms or as a settlement place for new generations of corals.  Eventually, dead coral calcium will be eroded and will contribute to sand and islands.  Different species of corals have different shapes:  round, brain coral, foliaceous (which looks like foliage – branched like trees or with flattened, leaf-like extensions), leafy (which often look like bowls), mushroom corals, and vase corals.  
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Know a little bit about soft corals.  They don’t deposit calcium carbonate like hard corals do so they are very flexible and wave back and forth in the currents.  What are soft corals lacking that prevents them from making a calcium skeleton?  
We will see mushroom corals (((()  when we are in Australia.  They are interesting for three reasons.  First, they look like mushrooms, with gill-like striations.  And they’re not attached to a solid substrate like other corals – the just lie on the bottom.  And they are capable of movement – if they get rolled over by waves or fish, they can turn themselves over.  
The structure of the reef
Be able to explain the analogy between reef zonation and the structure of rain forests.  Think about how the structure of a reef changes as you go from open ocean towards the land.  Know what environmental conditions exist at each site on the reef (especially waves, water depth, and turbidity).  Why does it make sense that massive boulder corals are found at the outermost edges of the reef?  If you look at the top diagram on page 165, you’ll see that the reef drops off sharply as you move out to sea.  Leafy hard corals are more common at greater depths.  Why?  Below about 50 m, hard corals are very rare.  Why?  Gorgonians are soft corals.  Black corals are also common in deep areas of the reef face.  Considering the depth at which they grow, do you think they have zooxanthellae?  So are they hard corals?  At that depth, only blue wavelengths of light are left – the other colors have been absorbed by the water.  
As you move towards land, once you leave the outer edge of the reef you pass over an area of deeper water that your book calls a moat or lagoon.  It is continually mixed by waves that pass over the reef front.  Be able to explain why this area often has the highest species diversity of any area on the reef (waves deliver gases and nutrients and remove wastes, the corals are always submerged and don’t dry out).  Further inland from that is the reef flat which is fairly shallow and sometimes dries out during low tides.  Think about the fact that tides can have a positive influence (for all the same reasons that waves are) but that they can also limit the growth of corals on the reef.  At low tide, not only do the corals dry out, any water that is left begins to dry up which causes the salinity of the remaining water to increase.  Why is that bad?  Also, the remaining water heats up more quickly because it is shallower.  And warm water holds less oxygen than colder water, so the corals (which are animals) get less oxygen.  To protect themselves from the effect of low tides, corals secrete mucus.  But if low tides are very common or if they persist for a long time, only the most resistant species of corals will be able to survive in that habitat.  
As you get close to shore, the bottom of the ocean becomes more sandy and seagrasses may be found (although lots of time there are no seagrasses and coral reefs just give way to a sandy bottom).  At the edge of the land, you may find mangrove forests.  You should be able to discuss the important relationships between mangroves, seagrasses, and corals,  especially how each affects the water quality (nutrients and sediment) and why that is important to organisms in the other ecosystems.  
On page 166, read the material in the box on Different colors for different functions.  Why are tropical fish often brightly colored?  It’s interesting that species that defend territories often have dull colors when they are young, but get brightly colored as adults.  Can you explain that phenomenon?  Be able to describe what warning coloration is.  
Invisible, but indispensable, algae
What does your book mean when it says that without plants, coral reefs would not be able to form?  Hint:  it’s talking about zooxanthellae (although algae are plants, and they are also important to reefs).  It’s the zooxanthellae which give corals their colors.  Where – exactly – do zooxanthellae live?  You know that symbiosis refers to a relationship between two or more species that live in a close association with each other.  In this case, hard corals and zooxanthellae have a mutualistic  symbiotic relationship – both benefit.  You should be able to discuss – in detail – what the coral provide for the zooxanthellae and what the zooxanthellae provide for the corals.  In what way does this relationships determine the habitat in which hard corals live (hint:  think about light)?  In what way is the existence of hard corals dependent on this mutualistic relationship?  Note:  other animals, including giant clams and some anemones, have zooxanthellae in them.
There are other types of algae on reefs.  In fact, there are some reefs built entirely by algae.  They are called algal reefs.  But even coral reefs have patches of algae – green, brown, and red algae – which herbivores feed upon.  Those herbivores include fish (especially damselfish), parrotfish, surgeonfish, sea urchins, snails, and some crabs.  What happens to coral reefs if those herbivores are not present to keep the algae under control?  Have a general idea of how parrotfish in particular affect coral reefs and what happens to the coral calcium as a result.
A universe of life among the corals
Read the first several paragraphs to get an idea of the huge diversity of plants and animals on a coral reef.  The starfish Acanthaster that your book talks about is the crown-of-thorns starfish.  Many fish species are suspension feeders – they eat plankton and detritus in the water.  You know what detritus is.  Plankton are microscopic plants and animals floating in the water.  Many other species are predators.  Some predators such as sharks chase their prey.  Other such as morays lie in wait to ambush their prey.  There are nocturnal predators and predators with poisons and structures for attacking their prey (such as the proboscis of cone shells).  Of course, many prey species have evolved ways to escape their predators or to defend themselves.  Be able to describe the symbiotic relationship between clown fish and anemones – how does each benefit from the relationship?  Read the story in the box on the bottom of page 173.  It tells of a 3-way interaction between pufferfish (or parrotfish), trumpetfish, and other small fish.  The relationship is mutualistic for some of the species involved, but for others it’s a predatory relationship.  
Change of scene from day to night
Read this section and be able to describe some of the differences between the coral reef in the day and in the night.  What do corals do during the day?  During the night?  Many species escape from predators during the day, but come out at night (e.g., small crustaceans, zooplankton, small fish.  Phytoplankton are most active during the day.  Why?).    The words nocturnal and diurnal are opposites.  Diurnal animals are active during the day.  Parrotfish have amazing nocturnal behavior.  Describe it.  
Sand and beaches
Realize that corals die because of many physical and biological factors.  Be able to name some of those factors.  Eventually, the calcium will be broken down to become sand.  The shells of mollusks and crustaceans also break down and become part of the sand.  Finally, some green algae are calcareous – they deposit calcium inside their tissues.  When they die, that calcium enters the ocean and is broken down.  

Skip the last chapter on page 182.  Read the material on page 183 to go along with Erin’s presentation.  Review the material on pages 178-179to help prepare for the fish identification questions.  Skip the material on page 184.  
Reading 
Berra:  pp. 87-96
Realize that the Great Barrier Reef is the largest structure built by living organisms.  Be able to name what organisms built the GBR (careful:  it’s not just corals);  How big is the GBR (in length?  In area?  How many reefs does it comprise?);  realize that it’s not a continuous structure – it’s built of thousands of separate reefs;  your book uses the terms “carbonates,” “calcareous,” and “calcification.”  In all cases, it’s talking about the calcium that corals and algae secrete to build the reef.

Who was the captain for the European ship that first encountered the GBR?  Where did they run aground?  
Coral Reef Growth 

Charles Darwin, the famous evolutionary biologist, first proposed a theory for the formation, growth, and extinction of coral reefs.  Be able to explain how coral reefs first form around new volcanic islands or along the continental shelf.  Be able to illustrate the differences between fringing and barrier reefs and discuss the processes that occur, causing a fringing reef to turn into a barrier reef.  Where does the most rapid growth occur on a coral reef?  Why?  Be bale to explain what an atoll looks like and how they form from a barrier reef.  Realize that analyses have confirmed Darwin’s theory.  
The GBR is relatively young (2 million years old).  During that time, sea levels fluctuated greatly due to the ice ages.  Considering that corals grow and survive best in warm, shallow water, think about how sea level changes would have affected the growth, expansion, and evolution of coral reefs worldwide.  Sea levels have been relatively stable since the glaciers retreated 7000 years ago – how has that affected the GBR?  But now, due to global warming, sea levels are rising.  Be able to explain how that will affect coral reefs in the future.  Keep in mind that the sea level is rising faster than new reef formation can occur.  So will the reefs grow?  Shrink?  Turn into atolls? Disappear?  

Reef conditions, regions, and diversity

Realize that conditions on the GBR vary little from season to season – because of continual mixing from wind-driven waves, the temperature, salinity, water clarity, and oxygen content of the water remain fairly constant.  Be able to describe optimal conditions for the growth of coral reefs.  Why doesn’t the GBR extend all the way to the mainland of Australia?  
Lizard Island is in the Northern Region of the GBR, where the water is mostly shallow.  There are at least 350 species of corals on the GBR, plus all the species of algae, sponges, mollusks, worms, turtles, and other vertebrates and invertebrates that make their home there.

Zooxanthellae and Coral Biology

Know what hermatypic corals are and how the relationship between those corals and zooxanthellae works.  Where do the zooxanthellae live?  Be able to give a detailed explanation of the mutualistic relationship between hermatypic corals and zooxanthellae.  How do the corals benefit from the relationship?  How do the zooxanthellae benefit?  Be able to explain why the existence of coral reefs depends on the microscopic zooxanthellae (hint:  you should be able to talk about the relationship between water, pH, acid, carbon dioxide, and calcium and how zooxanthellae affect those relationships and allow calcium-depositing corals to survive and grow).  Because zooxanthellae are photosynthetic, they need sufficient light.  So that’s why hermatypic corals only grow in relatively shallow areas with clear water.  Some grow down deeper but they have an adaptation that allows them to survive at low light levels – describe that adaptation and compare it to plants growing in dense shade on the floor of rainforests.
Explain why the best developed, most diverse coral reefs in the world are found in the western basins of the oceans (i.e., around Australia, in the Caribbean, the western Indian Ocean).  

When you think of coral reefs, you mostly think of living corals.  But don’t ignore all the dead coral that those live corals are growing upon.  There are also lots of living and dead plants (algae), some of which contribute to reef building by building calcium “skeletons” and depositing calcium onto the reef.  
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Here’s a picture of staghorn coral, one of the most common corals on the GBR.
Be able to name the phylum that corals belong to and name several other members of that phylum.  Describe characteristics that all members of that phylum possess. Know what nematocysts (cnidae) are, what they are used for, and how they work.  What does your book mean when it says corals are “colonial polyps?”  Realize that most corals hunt and feed during the night.  We won’t see corals reproducing while were in Australia, but you’ve seen videos of it.  In addition to sexual reproduction, all corals reproduce by cloning, producing genetically identical colonies of polyps.  
Encrusting Algae and Plants

Know what calcareous algae are (remember:  calcareous refers to calcium) and be able to describe why they are important in coral reef ecosystems, not only for structure but also as food for grazing fish.

Erosion

Even as corals and algae are building reefs, other factors are tearing them down.  Be able to discuss physical and biological factors that destroy reefs.  Realize that the sediments and pieces from old reefs form the base upon which new reefs are formed.

Crown-of-thorns Starfish

Of course, starfish are not actually fish.  It’s more correct to call them sea stars.  They are a major problem on the GBR because they eat and destroy hard corals.  Because corals grow so slowly, an area tat has been attached by these sea stars can take decades to recover.  Read about different hypotheses to explain why populations of crown-of-thorns sea stars periodically grow out of control and decimate reefs.  How could removal of tritons lead to increased populations of sea stars?  Write a detailed discussion of how cyclones affect sea star populations, using words such as runoff, nitrate and phosphate (which act as fertilizers), plankton, survival, and outbreak.
Other Reef Organisms

Realize that there are a lot of organisms on a coral reef, including worms, sponges, urchins, and giant clams.  Know the difference between hermatypic corals and gorgonian corals.  
Tropical animals
Reading
Lambertini:  chapter 5
An extraordinary wealth
Read the information in the box on the bottom of page 56.  Don’t worry about memorizing the systematical categories.  But you should know about binomial nomenclature.  Know that scientific names are made up of two words – the genus name and the species epithet.  Be able to explain what a species is.  

Know the three principles regarding tropical wildlife.  They are especially true in tropical rain forests.  

Great diversity and unexpected look-alikes
In class, we discussed the fact that biological diversity is greatest at the equator and declines as you move towards the poles.  We also talked about different theories to explain that phenomenon.  You should be able to discuss each one.  Most of them are not discussed in your textbook – just refer to your lecture notes.  But your book talks a lot about competition.  How does increased competition between species increase diversity?  Think about why many species avoid competition by becoming specialists – living somewhere  no one else does, eating something no one else wants, etc.  So how does that allow more species to exist in one area?  This links back to the ideas of adaptive radiation and evolutionary convergence that we talked about earlier in the class.  Skip the information on page 60 – there are no native primates in Australia.
A thousand strategies for survival
Skim through this section to get an idea of some of the amazing adaptations that tropical animals possess and which allow them to survive and reproduce in their habitats.  

Read the information in the box on the top of page 67.  Be able to discuss those three reasons to explain why tropical animals are so colorful.  What is it about the tropics that promotes the development of colorful adaptations?  

Everything from page 67 is interesting but we won’t see many of the organisms discussed.  So concentrate on the sections called A dangerous place to live… and Living on decay.  Termites are another example of mutualism.  They have protozoans living inside of them.  What does this have to do with what termites eat?  How do the termites benefit from the relationship?  How do the protozoans benefit?  
Other than that, the only other thing you really need to pay attention to in this chapter is the information on page 83.  Compared to the rest of the world, how does Australia rank in terms of diversity for mammals, birds, amphibians, butterflies, and reptiles?  
Australian animals
Reading
Lambertini: p. 14
This section talks about marsupials.  You should realize that they are found in other places besides Australia, including North and South America.  You should know where marsupials originated (this book doesn’t tell you, but Berra does).  What happened to marsupials once Australia separated from the other continents?  Be able to explain how adaptive radiation allowed different species to evolve to take advantage of new habitats.  Then be able to explain how evolutionary convergence produced species of marsupials that are very similar to placental mammals on other continents.  You should also be able to explain what happened to marsupials on other continents when placental mammals evolved and why Australia is one of the few places on Earth where marsupials were able to survive and thrive.  
Reading
Berra:  pp. 125, 149, 187, 217-226
Freshwater fish

Know the three characteristics of the fish fauna in Australia.  What does depauperate mean?  Be able to discuss why there are so few fish species in Australia.

Warts, scales, frills, and thorns

Have a general idea of the evolutionary history of vertebrates.  This diagram will help.  It shows that amphibians evolved from fish, reptiles evolved from amphibians, and birds and mammals both evolved from reptiles.  Early amphibians evolved from fish called crossopterygians, which had skeletons and skulls very similar to early amphibians.  Know the three groups of amphibians.  Which one is found in Australia?  Even that group of amphibians is relatively uncommon in Australia.  Why?

Aerial Australians:  The Birds

 Realize that almost half o the bird species in Australia are endemic to the Australian zoogeographic realm.  Even though some familiar birds are absent from Australia – woodpeckers, hummingbirds, wrens, finches – they have been replaced by similar birds which fill the same niches.  Know what ratites are and which ones are found in Australia.  
Mostly Marsupials

Realize that mammals evolved from reptiles;  until the dinosaurs went extinct, mammals were small, mostly nocturnal.  Be able to list the three characteristics of mammals.  In addition, mammals are homeothermic.  What does that mean?  What other group of animals is homeothermic?  Only around 6% of the mammals on Earth are found in Australia but 80% of the mammals in Australia are endemic.  They are divided into three groups:  the monotremes, marsupials, and placental mammals.  Scientists cannot decide whether marsupials are more closely related to monotremes or placental mammals.  
· Monotremes
Be able to name the two species of monotremes that are found in Australia.  Know where the word monotremes comes from.  What is the function of a cloaca?  Realize that monotremes have many primitive (pseudo-reptilian) characteristics: low body temperature, they lay eggs, a primitive skeleton.  Don’t worry memorizing the details of monotremes evolution.  Read about the echidna and the platypus to learn general facts – what types of habitats they are found in, what they eat, what they look like.  Two interesting things about platypuses are the receptors on their bills which allow them to locate prey in muddy water and the venomous spurs on the rear legs of the males.  
· Marsupials

Know what a marsupium is.  Don’t worry about the details of marsupial skeletons.  Realize that female marsupials essentially have two reproductive tracts, plus a cloaca.  When the female marsupial is pregnant, the embryo doesn’t implant very deeply into the uterus, therefore it doesn’t receive many nutrients or oxygen, and the wastes and carbon dioxide are not removed efficiently.  That’s probably why baby marsupials are born after only a short gestation time.  They must then climb into the pouch to complete their development.  Be able to discuss the advantages and disadvantages of the marsupial mode of reproduction.  Realize that marsupials probably evolved in North America, then traveled to South America, Antarctica, and Australia (in that order) before Australia broke away from Gondwana.  At that time, Australia had no placental mammals.  Everywhere else, marsupials came into contact with placental mammals and mostly went extinct because they were unable to compete.  Now they placental mammals have invaded Australia, some species of marsupials are suffering and several species have gone extinct.   Your books lists seven things that are causing the decline of Australian marsupials.  Be able to discuss those factors, especially the introduction of feral animals.   How has the fact that Aborigines no longer live a nomadic lifestyle affected the marsupials?  You might think that once the Aborigines settled down they would catch, kill, and eat fewer animals so marsupials would do better.  But that’s not  true – many species of marsupials are doing worse now that the Aborigines have settled down.  Why?  
Marine animals
Reading
Berra:  pp. 96-111
Venomous marine animals
Even though we are not going to encounter sea wasps, you should be familiar with them.  They are very venomous.  We spent a lot of time talking about one type of animal that belongs to the same phylum as sea wasps (i.e., they are closely related animals).  Which one?  
You should be very familiar with descriptions of blue-ringed octopus, cone shells, and stonefish;  there’s a small chance you’ll see one.  

Reef fishes

You should be familiar with descriptions and characteristics of the 11 families of marine fish that you identified on assignment #4.  The exam will include questions in which you will have to look at a picture of a fish and tell me what family it belongs to.  It may also have questions in which the shape, color, behavior, and/or habitat of a fish is described and you’ll have to name the family.  Alternatively, If I give you the name of a fish family, you should be prepared to describe the fishes shape, color, behavior, and/or habitat.  There’s a book on reserve in the library that has lots of pictures of marine fish – you can use it to practice your identifications.
While you’re reading the book, concentrate on the following groups:  moray eels, squirrelfishes and cardinalfishes, pipefishes, groupers, butterflyfishes, angelfishes, damselfishes, wrasses, parrotfishes, surgeonfishes, boxfishes.  
Read about shark attacks and realize two things:  not all sharks a carnivorous and very few shark attacks occur each year.  
Threats to tropical biodiversity

Reading
Lambertini:  chapter 11

The tropics in peril
The first paragraph just reminds you that the tropics are the most diverse, complex places on Earth but that they are currently being threatened by many man-made factors.  As a results, tropical ecosystems are being destroyed and tropical species are being driven to extinction.  Because humans do many things that have the potential to negatively affect natural ecosystems and other living things, all of these environmental problems can be traced back to the problem of increased size of the human population.  Many tropical countries have very high rates of population growth, especially in countries in Asia, Central and South America, Africa, and the islands in the western Pacific Ocean.  You should know how many people there are on Earth (approximately) and how fast the human population is growing.  Over the next 100 years, 90% of the people who will be born on Earth will live in tropical countries.  Considering that many of those countries lack adequate governmental control and policies to protect the environment, this will present a huge challenge to those wishing to preserve tropical ecosystems and species.
On page 236, read about the effects of deforestation and think about lecture, where we talked about the fact that deforestation is the #1 environmental problem in Queensland.  Read the material in the box on page 237.  You should know what causes global warming (trapping of heat by gases such as CO2 and methane in the atmosphere).  Where do those gases come from?  How does global warming relate to destruction of tropical forests?  Think about how photosynthesis, decomposition, and burning of wood affect the amount of CO2 in the atmosphere (two increase it, one decreases it).  You should also be able to discuss how clearing of vegetation affects water balance, soil quality, and water quality.  
With two exceptions, you can skip the material from the bottom of page 237 to the middle of page 245.  You should look at the box on page 240.  Relative to the rest of the world, how does Australia fare in number of protected areas and area of the country that is protected?  On page 244, read about endangered corals.  Be familiar with some of the problems facing coral reefs, including the Great Barrier Reef.  In addition to the ones in the book, you should be able to talk about how climate change will affect coral reefs (due to rising sea levels and increased water temperature).  In lecture, we talked about additional threats to coral reefs.  You should be prepared to write a large essay discussing those factors – what is causing them, what damage occurs as a result, and how they can be prevented (if they can).

Loss or fragmentation of habitat
You should understand what fragmentation means.  What happens to ecosystems and species when habitats are broken into smaller and smaller pieces?  Why are small populations more prone to extinction than large populations?  Why does increased population density also increase the likelihood that a species will go extinct?  So what is the relationship between small population size, population density, and fragmentation?   

Tropical forests and deforestation
As you read this section, keep in mind that most of the vegetation clearing in Australia takes place in Queensland and that much if it is done to turn forests in pastures for cows.  Most of what is on pages 247-254 is not applicable to Australia.  On page 255, look to see how many endangered mammal species there are in Australia (23%).  Realize that many of those are endangered because of vegetation clearing, destruction of habitats, and feral animals.  
Destruction of habitats and extinction of species
This section talks about how habitat destruction, especially destruction of tropical forests, will be the principle cause of extinction for species in the next decades.  Compared two the rate of extinction prior to human settlements, how fast is extinction progressing today?  Read the first sentence on the top of page 257 and think about the fact that many of those species that go extinct will be in Australia.  Current estimates state there may be up to 30 million species on Earth today.  If 15% of those go extinct, it means in just the next 16 years, 4 ½  million species will disappear from Earth forever.  Your book points out that 98% of the species that are destined for extinction live in tropical areas and that almost all of those will go extinct because of human actions.  
Read the box on page 258 to get a general idea of the problem with introduced animals and plants.  
Berra:  pp. 251 – 256
Introduced mammals
This section talks about the problem of introduced mammals in Australia.  Read the story about the European rabbit to get an idea of how severe the problem is, what a complicated situation it is, and some of the measures being taken to try to control exotic species.  Know that introduced and exotic animals are the same thing but that feral means something different.  Be able to define feral.  As for the rabbits, why were they introduced to Australia?  How were they able to spread so far and so quickly?  What was the rabbit-proof fence (actually, fences)?  Was it effective?  Discuss the damage that rabbits did to Australian ecosystems.  Why were rabbits so successful in Australia?  (they were well-adapted to the habitat, they are generalists and can live in many areas and eat many different things, they had few parasites and diseases in Australia, they do well in disturbed habitats, there were few predators to keep them under control, and they were able to exploit burrows constructed by marsupials).  Have a general idea of what happened when myxamatosis was introduced in an attempt to remove the rabbits.  Most of the population died from the disease but those that were resistant survived and passed the resistance on to their offspring.  In addition, the myxamatosis virus evolved to become less deadly so it just makes the rabbits sick and doesn’t kill them.  So now Australians are trying other things to try to control rabbits but so far, none have been successful.  
Skim the last section to get an idea of what species of placental mammals are now established in Australia and what kinds of problems they are causing.  Besides killing and out-competing native marsupials, the introduced animals are introducing diseases, destroying vegetation, degrading habitats, and spoiling water supplies.
