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Grade 7 Science 

Unit A

Interactions and Ecosystems

Study Guide

UNIT A:  INTERACTIONS AND ECOSYSTEMS OUTLINE
Topic A:  Investigate relationships between humans and their environments and

identify key issues and questions.

· How do life-supporting environments meet the needs of living things for nutrients, energy sources, moisture, suitable habitat and exchange of gases?

· What are some examples of interaction and interdependency within an ecosystem? (dependency between species and adaptations involved)
· How do humans impact ecosystems, and what wants and needs give rise to those impacts? (use of plants and animals for food, fibre and other materials; impact of waste products on environments)

· What are some personal and public decisions that involve consideration of environmental impacts, and how does scientific knowledge help to make informed decisions?

Topic B:  Trace and interpret the flow of energy and materials within an ecosystem.

· What are the interactions between biotic and abiotic components of an ecosystem?  

· Identify producers, consumers and decomposers in an ecosystem and describe how energy is supplied to and flows through a food web.

· Examples of energy and nutrient storage in plants and animals

· Recycling matter between plants, animals, fungi, bacteria and other microorganisms.

· Interpret food webs and predict the effects of changes to any part of a web.
· Describe the process of cycling carbon and water through an ecosystem.

· How do pollutants enter and move through the environment and how do they become concentrated in some organisms (acid rain, mercury, PCBs)?

Topic C:  Monitor local ecosystems and assess impacts of environmental factors on the growth, health and reproduction of organisms within those environments.

· What are the distribution patterns of living things found in a variety of habitats? (compare a disturbed/undisturbed area in the school ground, compare a wetland/dryland area).

· Identify and interpret evidence of interaction and change in ecosystems (population fluctuations, changes in weather, availability of food or introduction of a new species into an ecosystem).

· Identify signs of ecological succession in local ecosystems (fireweed in recent forest cuts, replacement of poplar by spruce in maturing forests, reestablishment of native plants in unused farmland).
Topic D:  How do knowledge, decisions and actions relate when maintaining life-supporting

environments?

· What are some intended and unintended consequences of human activities within local

and global environments?  (changes resulting from habitat loss, pest control or from introduction of new species; changes leading to species extinction)

· What are some examples of scientific investigations that serve to inform environmental decision making?

· How are scientific and technological knowledge limited when making decisions about life-supporting environments? (how changing land use will impact an individual species, how aboriginal knowledge – based on long-term observation – provides an alternate source of understanding)

· Analyze a local environmental issue or problem based on evidence from a variety of sources and identify possible actions and consequences.
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1. Albert Einstein said that “The environment is everything that isn’t me,” which is pretty much right when you think about it.  Officially, the environment is the combination of external, physical conditions that affect and influence the growth, development, and survival of organisms (including humans).
2. An ecosystem is more specific, being a community of plants, animals, and microorganisms that are linked by energy and nutrient flows and that interact with each other and with the physical environment. Rain forests, deserts, coral reefs, grasslands, and a rotting log are all examples of ecosystems.
3. [image: image4.png]


What do all living things need in order to survive?
a. [image: image5.jpg]


Water – this is essential for all plant and animal life on earth. Think about what happens to a plant without water and then think about what it is like for an animal not to have water to drink.  Plants obtain water through their roots and animals get water by drinking.
b. Nutrients – or, as we like to call it, “food”.  If animals do not receive enough nutrients, various symptoms, such as fatigue, lack of concentration and recurring infections are common.  Plants also need nutrients from the soil and they get sick if they are undernourished (fertilizer provides nutrients for plants).
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Energy – is the capacity of a physical system (living things, machines, etc.) to do work. Thanks to the Sun, every living thing has an abundant supply of energy.  No matter what the activity, everything an animal or plant does requires energy. Giraffes need energy to run; monkeys need energy to climb; children need energy to play; plants need energy to grow and photosynthesize.  Plants acquire energy from the sun and animals acquire energy from the plants (or other animals) they eat. 
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Oxygen – we know that we need to breathe oxygen to survive, but have you ever wondered “Why”?  Oxygen is an important part of a chemical reaction that converts food into energy.  It’s as simple as that!  When you don’t get enough oxygen, your body becomes very sluggish – yawning is your body’s way of trying to get more oxygen into it. Take several deep breaths in that class right after lunch.  It will help! The process by which oxygen helps convert food into energy is called cellular respiration and it is used by both plants and animals to get energy from food.  Food (glucose) and oxygen combine to produce carbon dioxide (waste), water and energy.
Analogy for cellular respiration:  You put fuel in your car and you put food into yourself.  The car requires oxygen to burn the fuel and you require oxygen to metabolize the food.  After this happens, both the car and you have the energy you require to do what work needs to be done.  Both you and the car give off CO2 (carbon dioxide) and water as waste products.
e. Habitat – a place where an organism successfully lives or grows.  There is incredible diversity in habitats on our planet and almost all of them are home to living things.  Animals and plants adapt to their habitat if they are given enough time.  People alter their habitat to fit their needs using technology.

         Resource partitioning refers to different species in a community sharing resources.  This allows more species to live in an area since there are more niches to fill.  Increased species diversity means a healthier ecosystem.  An example of resource partitioning would be a tree being used by several different species for both food and habitat.
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Living things interact.  They don’t just ignore each other. The reason they interact is because they are very busy trying to meet their basic needs.  The ways that they interact are what makes studying them so interesting.
1. It is important to know what a species is before going on, here.  A species is defined as living things of the same kind that are able to reproduce.  For example, dogs are the same species even though they don’t look at all alike.  Theoretically, a Great Dane and a Pekinese could reproduce although it isn’t too likely.  However, dogs and cats cannot, even though cats look more like a Pekinese than a Great Dane.  Got it?
2. Symbiosis, in its common usage, is a beneficial relationship between two species. However there is no universally accepted technical definition of the term symbiosis.  Remember that “truth” in science is something you need to look at very carefully. The translation of symbiosis from Greek literally means "living together." Therefore any relationship between two species could be considered symbiosis including both positive and negative interactions. The different forms of symbiosis each have their own names. Some of the different possibilities are:
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+ and + = Mutualism. Both species benefit by the interaction between the two species.  For example, flowers attract butterflies with their nectar.  The butterflies then carry the pollen (male reproductive part) from one flower to the female reproductive part of another flower.  
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· + and 0 = Commensalism. One species benefits from the interaction and the other is unaffected.  For example, barnacles are small crustaceans that look like little pyramids.  They really just need a place to attach and they use boats, other shells, whales…you name it.  The organisms they attach to are unharmed but don’t benefit from the relationship.
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+ and - = Parasitism and Predation. One species benefits from the interaction and the other is adversely affected.  Examples of parasitism include mosquitoes and ticks which drink animal blood, and aphids on plants which suck the moisture out of them. An example of predation would be hawks feeding on mice.
· - and - = Competition. Both species are adversely affected by the interaction.  Your textbook does not include competition as a symbiotic relationship but, by definition, it is considered to be one. An example would be when both hawks and coyotes feed on a rabbit population until all of the rabbits are gone.  Now the hawk and coyote are both without a food source.
3. In order for any organism to meet its needs, it must adapt in ways that let it successfully interact with other organisms and its environment.  Adaptation is a change in an organism that makes it particularly suitable to its environment.  
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Animal adaptation example – Beavers (our national animal). Did you know that beavers are second only to humans in their capacity to manipulate the environment? By building and maintaining dams, busy beavers can completely change the vegetation, animal life, and other components of the watersheds in which they live. The ponds created by the dams are the beaver's first defense against predators like the lynx and wolf.  Beavers are built for underwater work. Their noses and ears have valves that close when beavers submerge. The beaver's large front teeth—or incisors—protrude in front of their lips, enabling them to cut and chew submerged wood without getting water in their mouths. Their broad tails function as rudders, helping beavers to maneuver large logs to their lodges and dams. 
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Plant adaptation example - Cacti have very small leaves, green stems, and sharp needles in order to adapt to dry conditions since plants lose their water through transpiration on leaves.  Plants living on the floor of the jungle have large leaves because they receive so little light. Their leaves need to be huge in order to gather enough light to photosynthesize. 
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1. Animals for food – grazing animals (cows, sheep) change the grasslands ecosystem by removing large amounts of the primary producer—grass.  Salmon fishing has resulted in the depletion of a predator fish, causing imbalanced and unhealthy aquatic ecosystems.  
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Plants for food – many wetlands have been drained in order to grow crops.  Ecosystems have been poisoned as the result of pesticides and herbicides used to grow crops.  Irrigation for crops diverts water away from its natural course and destroys habitat.  
3. Plants for fibre – including materials for homes, clothes, furniture, etc.  Forests are disappearing faster than they can be regrown in order to provide habitat and comforts for people.  
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Dealing with waste – our intellect has allowed us to artificially adapt to almost any environment so we leave waste virtually everywhere (even in space).  We now realize that this waste is more than just unattractive – it poisons the environment for living things.  Metals and toxins flow from dumps into the river systems.  Burning fossil fuels (oil, coal, gas) create acid rain around the world.  We are now making more environmentally friendly, sanitary landfills and, more importantly, are working hard to recycle waste materials rather than throwing them out.  
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An ecosystem consists of the interaction of both abiotic and biotic factors.  Living things could not exist without both.
1. Most species appear to be limited in at least part of their geographic range by abiotic factors. No species is adapted to survive under all conditions found on the Earth. All species have specific limits of tolerance to physical factors that directly effect their survival or reproductive success.  Abiotic factors include: air, temperature, water, soil, light, rocks, man-made objects.
2. Biotic factors include all living things or things that have lived. Examples include plants, animals, bacteria, protozoa, fungi, dead logs, and decomposing organic materials.
3. However tempting it might be to alter the environment to meet the needs of humans, we must keep in mind that other living things share this planet with us. We don’t like swamps so we drain them but that removes a vital abiotic component of the habitat for wetland inhabitants.  We don’t like mosquitoes so we spray them but that removes an important biotic food source for other species.  Any decisions we make must be based on maintaining the critical balance in nature.
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A Law of Thermodynamics states that “Energy cannot be created or destroyed. It can only change from one form to another,” and we haven’t proven this theory wrong — yet.  The question is, how does the original energy from the Sun provide energy for all of living things on Earth?

1.  Only one group of living things are able to convert the sun’s energy into a useful energy source (food) and those are producers.  All plants PRODUCE their own food through the process of photosynthesis.  A few plants can also obtain food in other ways (Venus Flytrap). Photosynthesis is a chemical reaction that works like this:
a. Water and nutrients are taken in through the plant’s roots.

b. Carbon dioxide is taken into the plant through its leaves.

c. The leaves also absorb the sun’s light energy and store it in green cells called chloroplasts.  

d. The chemical reaction occurs within the leaf.  
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The resulting food (sugar) is transported to other parts of the plant requiring energy and oxygen is given off to the air. 
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2. Consumers are all living things that are unable to produce their own food and have to go and find it (all animals with the exception of the bacteria—as far as we know, which isn’t that far).  Consumers are classified according to what they eat and how far up they are on the food chain.
a. Primary or first-order consumers eat only plants (producers).  These are also called herbivores.  A mouse eats grain.

b. Secondary or second-order consumers eat only animals that eat plants.  They are carnivores. A snake eats a mouse that eats grain.

c. Tertiary  or third-order consumers eat animals that eat animals that eat plants.  An example would be a hawk that eats the snake that ate the mouse that ate the grain. Sounds kind of like the house that Jack built, doesn’t it. They are carnivores.

d. Certain animals eat both plants and other animals.  They are called omnivores and most people are included in that group.

e. Scavengers are consumers that don’t kill for their food.  They eat remains that have already been killed.  The Magpie you see eating the remains of some hapless “road kill” victim is a scavenger.  Others are maggots, vultures and hyenas. 
f. Decomposers are consumers that break down organic matter into inorganic form. Decomposers are very important for any ecosystem. If they weren't in the ecosystem, the plants would not get essential nutrients, and dead matter and waste would pile up so they are the “bridge” between the abiotic and biotic components of an ecosystem.  Decomposers include bacteria (main decomposer), fungi, mould and earthworms.
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3. All energy originally comes from the Sun but it is then recycled through food chains.  Food chains show how energy moves from one thing to another.  This is where the terms primary, secondary and tertiary consumer come from.  All food chains begin with the sun (may or may not be shown) providing energy to plants (producers).  Remember energy is not recycled here.  Some is used up at each level. A typical food chain is shown here.
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Plants use about 90% of the energy they receive from the sun.  That leaves 10% for the rest of the food chain.  

The herbivore will use about 90% of that energy when it eats the plant, which leaves about 10% to move on.

And so on…
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Most of the energy is lost through body heat as you move up the food chain so there is very little energy to go around at the higher levels.  Therefore, there are fewer and fewer organisms as you move up.

4. Just as one road would make it impossible to get to most destinations, one food path is not the way that energy moves through an ecosystem.  The pathways are complex and interrelated.  These are called food webs.  A typical food web is shown here.


This pyramid shows how many kilocalories (a measure of energy) would be available at each level of a food pyramid.  It decreases dramatically as you go up.


 Earlier, we stated that energy cannot be created or destroyed. Neither can matter which is any substance that has mass and occupies space.  So, matter cannot be created or destroyed.  It can only change from one form to another.  Both matter and energy change through natural cycles.  There are many of these cycles but we are going to focus on two: water and carbon.
1.  Water cycle -   The water cycle (known scientifically as the hydrologic cycle) refers to the change of states between liquid, solid and gas; and to the continuous exchange of water, within the hydrosphere, between the atmosphere, land, surface water, groundwater, and plants. It may be divided into four main phases: evaporation, condensation, precipitation, infiltration (or percolation) and runoff. 
· Evaporation is generally the transfer of water from bodies of surface water to the atmosphere. Other sources of evaporation include factories and cars (steam), and living things (exhalation and perspiration).  Along with strict evaporation, it includes transpiration from plants; thus, it is sometimes called evapotranspiration (cool word). 
· Atmospheric moisture may condense into clouds (condensation), and fall from them as precipitation. This generally occurs as rain, but snow, hail and other forms contribute to the cycle. Precipitation seldom falls in the oceans, because under normal circumstances, mountain ranges are needed to induce condensation and the formation of clouds.
·  Infiltration (sometimes called percolation) into the ground is the transition from surface water to groundwater.  The infiltration rate will depend upon soil or rock permeability as well as other factors.  Groundwater moves very slowly, and may return as surface water or be stored within an aquifer for thousands of years. It generally returns to the surface at lower elevations under the usual force of gravity, but may also rise under pressure, as in the case of an artesian well. 
· Runoff is the variety of ways in which surface water travels to the oceans. The water flows through rivers and may be delayed in lakes. Not all water completes the runoff phase; some of it evaporates before it reaches the oceans. 
2.  The Carbon Cycle - the exchange of carbon between living organisms and the nonliving environment. Animals and some microorganisms require the carbon-containing substances from plants in order to produce energy and as a source of materials for many of their own biochemical reactions; this cycle is vital to them. The cycle works like this:
· Carbon dioxide in the atmosphere is converted by plants into simple sugars (foods) through photosynthesis. 
· Animals eat the plants and are then eaten by other animals so the carbon is distributed.
· When these life forms die, they decay and breaks them down into, among many other things, carbon dioxide which returns to the atmosphere.
·  Plants and animals also release carbon dioxide during cellular respiration. 
· A major problem facing our planet comes from too much carbon dioxide (which is a greenhouse gas) sitting up in the atmosphere.  The cycle is out of balance because of the amount of fossil fuels we burn and this imbalance is at least partially responsible for the global warming we are experiencing.  
While cycles are an absolutely necessary part of our environment, they can be a problem when it comes to spreading out our pollution.
1. Acid rain – when we burn fossil fuel by driving burning gasoline) and using electricity (burning coal), the sulfur dioxide that is released combines with water vapour in the atmosphere and makes weak sulfuric acid – acid rain.   The water cycle then ensures that this acid rain is distributed world wide rather than just staying in the location it was created.
2. PCBs - another pervasive group of contaminants entering food chains through cycles are polychlorinated biphenyl (PCB) compounds, components of lubricants, coolant systems (refrigerators),  plastic wrappers, and adhesives. Excessive exposure to PCBs can cause cancer, immune system and neurological system disorders.  They are not very water soluble so exposure would be mainly from land fill sites where they have been dumped as waste.
3. Biomagnification (or bioaccumulation) – is the process by which higher concentrations of a particular chemical, such as the pesticide DDT or mercury, are reached in organisms higher up the food chain, generally through a series of prey-predator relationships. We will look at mercury contamination as an example. The chain of events goes something like this:
· Mercury gets into the air as a byproduct of industrial activities such as chlorine production, power generation from coal, garbage incineration, automobile recycling, and some mining and manufacturing processes. 

· From there, the airborne mercury is deposited on land and water.
· The mercury then works its way up the food chain. Because organisms tend to store mercury, not excrete it, concentrations of mercury get higher and higher as larger, longer-living creatures gobble up smaller ones. By the time you get to a top predator fish like a swordfish, albacore tuna, or shark, the concentrations are quite high. 
· When humans eat these fish and some others, they get the more concentrated mercury that's in the fish flesh.



It is important for scientists, and everyone else, to closely monitor the environment for changes, especially ones that might result in an imbalance of the local or global ecosystem. Scientists use monitoring methods to determine the impact a human-made or natural change (such as a flood, volcanic eruption, etc.) has had on living things.
How do scientists measure the size of plant and animal populations in a study area? They could count every individual organism, but you could imagine how long this would take for small organisms in a large area - just imagine trying to count all of the individual blades of grass in a football field! When conducting plant ecology research on invasive or other species, scientists often select several smaller sample plots  (also called quadrats) inside a larger study area. The scientists thoroughly study the smaller areas, and use information from these plots to make generalizations about the larger study area.  

The plot is laid out (usually 1 m2 – the one pictured here is slightly smaller) and the number of organisms is carefully counted within that plot.  Similar plots are laid out in other areas and the results can then be compared as to densities of different organisms, abiotic factors, etc.
As the poster in our classroom states, “Things change in Science” and “Dynamic systems exist by changing.”  Things would be pretty boring if they stayed the same.  Change can be good, but it can also be bad when we are talking about the health of an ecosystem. It is often up to environmental scientists to determine the cause of change and the course of action to minimize damage after change has occurred. Change can be brought about by a number of factors.  A few of these are discussed here.
1. Climate change - global warming has led to a change in our climate in Canada.  This is particularly noticeable up in Nunavut where the Inuit people are seeing bird and mammal species that they have never encountered before.  It is also having social implications because the elders are finding that they are no longer able to predict weather patterns using their traditional methods.  In Calgary, we are seeing an increase in certain undesirable insect and rodent species because they are not being killed off over the winter the way the used to be.  
2. Natural disasters – Sudden changes in environments through events such as floods or volcanic eruptions can have a devastating and long-lasting (if not permanent) affect on species living in those areas.  For example, the beaver habitats along Fish Creek were severely affected by the Calgary flood in 2005.
3. Bioinvasion – occurs when plants or animals from outside an area are brought in and force native species out.  Purple loosestrife (also known as the purple plague) is a pretty, purple-flowered plant that was brought to the United States from wetland areas in Europe in the early 1800's, most likely because of its ornamental value. Although it is very attractive, this plant is deadly to North  American wetlands because it crowds out the native plants that support bird and animal populations in marshy areas.  Unfortunately, researchers have not found any species of wildlife that can make use of loosestrife. Once it starts to grow in the wild, it displaces native plants that are useful to wildlife. It can take over areas such as lakeshores, stream banks, and marshes. It is now illegal to grow purple loosestrife in Alberta and volunteers regularly go out to pull the plant by hand.  It is about the only way we have found to slow its spread.
4.  Competition – living things need air, food, water, and habitat to survive.  If

     these are in short supply, organisms become very competitive to get them. 

     Competition occurs when two species each require a resource that is in short

     supply, so the availability of the resource to one species is negatively

     influenced by the presence of the other species.  It is a "-/-" interaction. The

     niche of a species includes all aspects of

     its habitat, how it makes a living, and

     the physical environment in which it is

     found.  Let’s assume that two bird

     species are competing for the same

     niche in a park.  The ultimate winner will

     be the bird species that is best adapted

     to the environment, but that means that

     the other species will need to leave,
     reducing biodiversity in the area.
     The greater the biodiversity, the

     healthier the ecosystem so our goal is

     to increase it whenever possible.
5.  Predation -  is an interaction between organisms (animals) in which one organism (predator) captures and feeds upon another called the prey. Although predation most often refers to carnivores, it can also include many other types of feeding behaviors including parasitism.  Humans naturally think of large cats (lions, tigers) and large reptiles (crocodiles) as typical predators, or perhaps even snakes, many of which are predatory on small mammals. However, spiders, centipedes, most lizards and turtles, and frogs are also voracious predators. Predators and prey affect not only each other’s population, but also other species in their ecosystem which are linked to the same food web. A typical predator/prey relationship can be represented graphically, as shown below.

There are very few “bare” places on our planet.  Even if you can’t see any living things, chances are there are numerous microscopic organisms thriving where you are looking.  Plants species do follow a predictable pattern of change (called succession) where one type of community is replaced by another. This allows scientists to both identify the age of certain ecosystems and to predict their future.

1. Primary Succession - occurs on essentially new substrata: bare rock or soil that has never been colonized before. Examples would be sand dunes, glaciated areas and lava flows. 
2. Secondary succession occurs on land which has been colonized before, but has been disturbed back to some earlier state. Examples would include a drained reservoir, cleared forest, or ploughed field. 
3. Succession begins with arrival of the pioneer species and leads eventually to establishment of a climax community.  Steps include:
· Pioneer species are the first to arrive and typically are hardy plants that survive under harsh conditions. On glaciated areas or lava flows, these plants would typically be lichens (which actually are a mutualistic relationship between algae and fungus).  Lichen is adapted to live on thin or no soil and possibly very little water. The fungus provides moisture for the algae and the algae decays providing nutrients for the fungus. After a forest fire, a hardy plant called “fireweed” will often be the pioneer species in the blackened area. The pioneer plants add organic matter to the soil, and help bind soil particles together, eventually allowing other species to colonize the area. This process slowly enhances the soil quality, enabling other species to move in.

· Mosses, other fungi, grasses and herbs appear next.  These are low-lying, small plants that do not require a lot of soil for their roots. As they decay, soil becomes thicker and richer.

· Flowers or small bushes show up next.

· Small trees with shallow roots (typically deciduous aspen, birch, willows) move in next and as they decay, more soil is built up. 
· Larger trees are now able to become established (coniferous spruce and pines).

· A climax community is eventually established which is a stable and diverse ecosystem that can exist for a very long time if left undisturbed.  It will, however, one day become too old and the trees will rot and die. 
FOREST SUCCESSION

If you have heard the saying “If I only knew then what I know now,” you probably have a pretty good idea of what intended versus unintended consequence is all about.  Here is another good one — The best-laid plans of mice and men often go awry.  In other words, no matter how carefully a project is planned, something may still go wrong with it. (The saying is adapted from a line in “To a Mouse,” by Robert Burns: “The best laid schemes o’ mice an’ men / Gang aft a-gley.” – gotta love those Scots).
1.  Operation Cat Drop or Chaotic Kindness:

Back in the 1950’s, people in a region of Borneo were having trouble with malaria. In an effort to save lives, the World Health Organization decided to intervene by drastically reducing the mosquito population (mosquitoes being carriers of malaria). To do so, they sprayed the insecticide DDT all over the area, killing many mosquitoes and significantly reducing the incidence of malaria. 

However, the World Health Organization failed to appreciate the full scope of their actions. DDT not only successfully killed mosquitoes - it also attacked a parasitic wasp population. These wasps, it turned out, had kept in check a population of thatch-eating caterpillars. So with the accidental removal of the wasps, the caterpillars flourished, and soon building roofs started falling in all over the place. 

As if that was not enough the insects, poisoned by DDT, were consumed by geckoes. The biological half-life of DDT is around 8-years, so animals like geckoes do not metabolize it very fast, and it stays in their system for a long time. Those geckoes, carrying the DDT poison, were in turn hunted and eaten by the cat population. Biomagnification caused the cats to start dying. With far fewer cats, rats took over and multiplied, and this in turn led to outbreaks of typhus and sylvatic plague (which are passed on by rats). 

By now the cure had become worse than the initial disease, so the World Health Organization did what any self-respecting world health organization would do: they parachuted 14,000 live cats into Borneo. The event was known as Operation Cat Drop. 

The WHO had failed to consider the full implications of their actions on the delicate ecology of the region. Because they lacked understanding of the basic effects of DDT (now banned in the United States), such as a long half-life that allows spreading through levels of consumption, and the relationships among the animals of the area, they ended up making things worse rather than better - and a high cost was paid for this mistake. 

By considering only the straightforward, first-level relationship between mosquitoes as carriers of malaria and humans as recipients of malaria, the WHO unrealistically assumed that this relationship could be investigated or acted upon independently of any other variables or relationships. They considered one tiny aspect of the system, rather than the entire thing (the entire ecology).
The results of their actions demonstrate the incredible importance of whole-systems thinking. In the real world, as opposed to the drawing boards at a WHO meeting, one relationship strand (e.g. mosquito-human) cannot be separated from the rest of the system. All of the parts are intricately tied together in a complex fabric of inter-relatedness, and tugging on one string of that fabric can pull at other parts which may not at first glance appear at all connected to the point of action. While the WHO was certainly doing their best to help people in a crisis, and things worked themselves back into balance in the end, the drastic counter-measures necessary to re-achieve basic stability demonstrate the necessity of viewing our world in its own holistic terms rather than simplistic theorizing that tries to separate easily manipulated variables in tweakable relationships.

      This is considered to be the “classic” of unintended environmental consequences 

      and it definitely makes you aware of the importance of thinking things through.

2. We now have a much better understanding of the importance of maintaining a balance in nature and of the role biodiversity plays in ecosystem health.  If we had only known this when we were driving species like the passenger pigeon to extinction.  There are three levels of concern when the population of a species begins to decline:
· Threatened - Any species which is likely to become an endangered species within the foreseeable future throughout all or a significant portion of its range. Example – the burrowing owl in Alberta or ginseng root (used as a medicinal herb for cold remedy).
· Endangered - Animals, birds, fish, plants, or other living organisms threatened with extinction by man-made or natural changes in their environment. The Vancouver Island marmot is a uniquely Canadian species, found only on Vancouver Island in British Columbia and it is Canada’s most endangered animal (only around 100 animals left alive).
· Extinct - a plant or animal species that has died out forever.  We can’t let that happen to this cute little fellow!     
1. Scientists can find out what other (unintended) consequences might result from a human activity before it is done.  For example, they might find out what “good” rodents would be killed along with a bad rodent when planning on using a pesticide.
2. Scientists can use their technology to assess and monitor endangered species.  For example, Peregrine Falcons were on the endangered list until recently.  Scientists discovered the cause – a common pesticide was being ingested by small mammals which, in turn, were eaten by falcons.  Because of biomagnification, the poison was more concentrated in this tertiary consumer and the effect was to thin the shells on their eggs.  When this was discovered, the pesticide was banned, captive breeding programs were started to increase their numbers and the falcons are now off the endangered list.

No matter how much scientists would like to think they have all the answers, they don’t.  
1. Amphibian population decline – scientists who monitor populations around the world have noticed a decline in frogs, salamanders and other amphibians.  The problem is, none of them have been able to come up with an explanation for why this might be.  Theories include climate change, pollution, disease and increased ultraviolet radiation due to the thinning ozone layer.  They do not have enough information to confirm any of these causes but they are working as fast as they can.

2. Banff animal overpasses and underpasses – When you drive along the TransCanada highway you will notice two very attractive overpasses designed for animals to go on so that they do not have to cross the busy road.  It sounded like a good idea but the fact is, animals don’t really care for them.  In fact, the larger predators (wolves and bears) avoid them altogether.  Scientists are not sure why this is but are trying to find out so they can change the design or come up with a new plan altogether.
1. The Ecological Footprint – if you were to walk across an area, how easy would it be for someone to know where you had been?  How big would your footprints be?  The ecological footprint is a way to let people know how big a mark they are leaving on our planet.  Several questions are asked about lifestyle (including food, transportation, housing, consumer goods, and services) and responses are then calculated.  The result tells how many planets would be needed if everyone had the same lifestyle as you.  It can be a real eye-opener!  The average Canadian has an ecological footprint of 7.7 ha which means that the amount of land required to support our current lifestyle would require 7.7 ha of land to be used up for each one of us.  Believe it or not, there are actually only 1.7 ha available if every person on Earth had their own little piece of land.  Worldwide, the average ecological footprint is 2.2 ha.  Oops.  We don’t look too good, do we. If everyone on Earth had the lifestyle we enjoy here in Canada, we would need four planets just to support our habits.  Do we need to reduce, reuse and recycle.  I hope so.
2. Local environmental issue to be determined based on current issues in the news.
3. Differing perspectives or points of view are often taken when dealing with controversial issues. We can look at this using the Borneo cats as an example. Perspectives include:

a. Scientific – what would scientists think?  More study should have been done before using the DDT.
b. Economic – what would economists think? How much money could have been saved by finding an alternative solution?
c. Societal – what would society think? Was the lifestyle of the Borneo residents considered before this decision was made?

d. Political – what would politicians and government think? How is this going to look for our government and our chances of getting re-elected?
e. Ethical – what would God think? Was it morally right to do this to the people 
f. Environmental-what would people who care about plants and animals think? More study of the symbiotic relationships was needed.
Topic A:  Investigate relationships between humans and their


environments and identify key issues and questions.





1.  How do life-supporting environments meet the needs of living things for nutrients, energy sources, moisture, suitable habitat and exchange of gases?    (Pg. 12-15, 30-31)





2.  What are some examples of interaction and interdependency within an ecosystem? (Pg. 16-19)








3.  How do humans make + and - impacts on ecosystems, and what wants and needs give rise to those impacts?  (Pg. 20 – 24)





Topic B:  Trace and interpret the flow of energy and 


materials within an ecosystem.








1.  What are the interactions between biotic and abiotic components of an ecosystem? (Pg. 9) 








2.  Identify producers, consumers and decomposers in an ecosystem and describe how energy is supplied to and flows through a food web. (Pg. 26-43)





Oxygen





Now I have to tell you that the book is not telling you the truth.  Remember we talked about how truth today in science may be false tomorrow?  An animal (a bacteria) has just been discovered that is able to live inside of another animal (a worm) and literally feed it.  It is a mutualistic relationship where the worm provides a habitat for the bacteria and the bacteria gets ingredients to produce food from the worm.  The food is used by the worm and the bacteria. Since there is no sunlight at this depth of the ocean, it is the first example that we know of where an animal is a producer. The worm does not eat – the bacteria live in its stomach and produce its food “on the spot”.  
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3.  Describe the process of cycling carbon and water through an ecosystem. (Pg. 44-46)





4.  How do pollutants enter and move through the environment and how do they become concentrated in some organisms (Pg. 67-68)





Topic C:  Monitor local ecosystems and assess impacts of environmental factors on the growth, health and reproduction of organisms within those environments.





1.  What are the distribution patterns of living things found in a variety of habitats? (Pg. 50-54)





2.  Identify and interpret evidence of interaction and change within ecosystems. (Pg. 55-61)





3.  Identify signs of ecological succession in local ecosystems. (Pg. 62-64)





1.  What are some intended and unintended consequences of human activities within local and global environments?  (Pg. 66-72)





Topic D:  How do knowledge, decisions and actions relate when maintaining life-supporting environments?





Vancouver Marmot





2.  What are some examples of scientific investigations that serve to inform environmental decision making? (Pg. 73-75)





3.  How are scientific and technological knowledge limited when making decisions about life-supporting environments? (Pg. 76-77)





4.  Analyze a local environmental issue or problem based on evidence from a variety of sources and identify possible actions and consequences. (Pg. 78-82)
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