Food Chain notes

Energy we receive from the sun
Light energy, Heat energy as infra-red radiation, Ultra violet light radiation. 
Our Sun, the star that sustains life here on Earth, powers photosynthesis in green plants and is ultimately the source of all food and fossil fuel. The connection and interaction between the Sun and Earth drive the seasons, currents in the oceans, weather and climate. With a core reaching a fiery 16 million degrees Kelvin, the Sun's surface temperature is so hot that no solid or liquid can exist there. Luckily for humans, Earth is a little less than 150 million kilometres away from the Sun. Although its interior has been modified by nuclear reactions, the outer layers of the Sun are composed of very nearly the same material as the original solar nebula. 

As the star for nine planets, a multitude of asteroids, comets and other celestial objects, the Sun contains more than 99 percent of the entire mass in the solar system. 

http://www.sec.noaa.gov/info/School.html  - sun

What are abiotic and biotic factors that affect populations?
Abiotic factors are the non-living factors in an environment such as temperature, light, water, and nutrients. Biotic factors are living organisms that are part of an environment. Together abiotic and biotic factors make up our surroundings. For example, lets take a look at our earth. Some biotic factors are the plants that give us oxygen, and the animals that we eat. Some abiotic factors are the sun, water, and soil.

All food chains start with the sun. The sun provides energy for plants. Plants are considered producers because they make their own food with the help of the sun. Animals, including humans, cannot make their own food. As a result, they must get their energy from other sources, usually plants and other animals. Thus, animals are considered consumers. At the end of an animal's life something must happen to their bodies. Decomposers are the very small (microscopic) organisms that break down the bodies of dead animals and plants. The nutrients that come from this decomposition become part of the soil that is re-used by new plants, back at the start of the food chain.

Energy moves through the food chain from life form to life form.  The first step is always photosynthesis in which the sun's radiant energy, that pours onto the earth everyday, is turned into carbohydrate molecules.  These carbohydrates are used by all living things as fuel for energy, and as building blocks to build more pieces of themselves.

The Flow of Energy Through Plants and Animals 
The energy flow through living organisms starts with sunlight and photosynthesis, then travels through the food chain in bite sized chunks.  Primary producers, primary consumers, secondary consumers, and decomposers are all [image: image2.png]
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part of the food chain. 
http://www.vtaide.com/png/photosynthesis.htm 

The food chain consists of four main parts: 

· The Sun, which provides the energy for everything on the planet. 

· Producers: these include all green plants. These are also known as autotrophs, since they make their own food.  Producers are able to harness the energy of the sun to make food.  Ultimately, every (aerobic) organism is dependent on plants for oxygen (which is the waste product from photosynthesis) and food (which is produced in the form of glucose through photosynthesis).  They make up the bulk of the food chain or web. 

· Consumers: In short, consumers are every organism that eats something else.  They include herbivores (animals that eat plants), carnivores (animals that eat other animals), parasites (animals that live off of other organisms by harming it), and scavengers (animals that eat dead animal carcasses).  Primary consumers are the herbivores, and are the second largest biomass in an ecosystem.  The animals that eat the herbivores (carnivores) make up the third largest biomass, and are also known as secondary consumers.  This continues with tertiary consumers, etc. 

· Decomposers: These are mainly bacteria and fungi that convert dead matter into gases such as carbon and nitrogen to be released back into the air, soil, or water.  Fungi, and other organisms that break down dead organic matter are known as saprophytes.  Even though most of us hate those mushrooms or moulds, they actually play a very important role.  Without decomposers, the earth would be covered in trash.  Decomposers are necessary since they recycle the nutrients to be used again by producers. 

 Detritivores – earthworm - eat detritus

1)  Primary Producers --  Green plants and certain types of bacteria and algae are the primary producers because they are the ones that produce usable energy for the rest of the living organisms on earth. They use energy from the sun to make sucrose, glucose, and other compounds that other life forms can eat and "burn" for energy.  In each one of those sugar molecules a little bit of the sun's energy is stored in a form that we can call chemical energy. But it might better be called "potential energy" since it is a sort of "doing-nothing-for-now-waiting-to-happen" kind of energy (for more on this visit Energy Changes).

2)  Herbivores -  Herbivores are the plant eaters. They have the ability to digest the plants they eat and release the energy stored in the plant cells for their own use. Some examples of animals in this group are deer, cows, elephants, rabbits, elks, zebras, most insects, and birds that eat fruit and seeds. Sometimes scientists call this level of the food chain the Primary Consumers. 

3)  Carnivores - These guys are the meat eaters. Predators and scavengers are in this group. Sometimes this level in the food chain is referred to as the Secondary Consumers. They eat the guys that eat the plants and sometimes they eat each other. Most of these animals can't eat plants at all.  They would starve to death if it weren't for the Herbivores digesting the plants first. They've got the glamour job but they're really pretty helpless without all the boring plants and herbivores. Cats and dogs, killer whales, sharks, spiders, snakes, wolves, vultures, hawks, eagles, crocodiles, and many other fierce predators that for some reason we are especially fascinated with, are in this group. 
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4)  Decomposers - These are the guys that eat up dead bodies - both plant and animal.  And aren't we glad they do.  This group of useful critters are mostly bacteria and fungus, but also, according to our sources, includes maggots, dung beetles, earth worms, sow bugs (shown below), and many other eaters of dead organic matter.  Without them there would be a lot of dead bodies lying around. 
     They're like carnivores and herbivores, because they also have to get their energy from the cells of animals or plants. The difference is they prefer their food dead - very dead.  What do you think?  Are maggots decomposers or carnivores (or just yucky little things we'd rather not think about)?

Lichens are unusual organisms that often grow on exposed rock surfaces. They are composed of a fungus and an algae living and growing together. There are several varieties of lichen, and in the autumn lichen turn various colours. 

Lichen is the favourite food of caribou and musk oxen.

Some of the world’s biomes are deserts, Polar Regions, rain forests, grasslands, and oceans. All of these biomes are very different. To understand what each biome is like, we have to look at 5 main characteristics:

1. Location: Where is the biome located, or found, on our Earth?

2. Climate: What is the climate like? How much rainfall does the biome get in a year? What is the temperature like during the year? What kinds of winds and storms does it have a lot of?

3. Soil: What kind of soil is there? Sand, clay, dirt, rocks? How wet or dry is the soil? Does it have many nutrients in it? Nutrients are “food” that help plants grow.

4. Plants: What kinds of plants grow there?

5. Animals: What kinds of animals live there?
The Food Chain:
An ecosystem is a living community which depends on each member and its surrounding environment. The living part of an ecosystem is sometimes called a food chain.
	Every participant in an ecosystem has an important part to play and if one becomes more dominant than the others, the ecosystem can develop problems. 

We'll start with the producers. These are living things which take the non living matter from the environment, such as minerals and gases and uses them to support life. Green plants are considered producers and the are at the beginning of the food chain. 

Next are the consumers. These living things need the producers to be their food.  
	Animals who eat plants are called herbivores. They are considered consumers and are next in the food chain. 

Animals who eat other animals are called carnivores. They also considered consumers and are a link farther along on the food chain since they need the herbivores for their food. 

Animals and people who eat both animals and plants are called omnivores, and they are also part of the consumer piece of the ecosystem. 

Finally, the last part of the ecosystem is the decomposers. These are the living things which feed off dead plants and animals and reduce their remains to minerals and gases again. Examples are fungi, like mushrooms, and bacteria.


http://www.planetpals.com/foodchain.html 

The Producers 

Producers are the beginning of a simple food chain. Producers are plants and vegetables. Plants are at the beginning of every food chain that involves the Sun. All energy comes from the Sun and plants are the ones who make food with that energy. They use the process of photosynthesis. Plants also make loads of other nutrients for other organisms to eat. 

There are also photosynthetic protists that start food chains. You might find them floating on the surface of the ocean acting as food for small unicellular animals. 

The Consumers 

Consumers are the next link in a food chain. There are three levels of consumers. The levels start with the organisms that eat plants. Scientists named this first group of organisms the primary consumers. They are also called herbivores. They are the plant eaters of the chain. It might be a squirrel or it might be an elk. It will be out there eating plants and fruits. It will not eat animals. 

Secondary consumers eat the primary consumers. A mouse might be a primary consumer and a cat might be the secondary. Secondary consumers are also called carnivores. Carnivore means "meat eater." 

In some ecosystems, there is a third level of consumer called the tertiary consumer (that means third level). These are consumers that eat the secondary and primary consumers. A tertiary consumer could be a wolf that eats the cat and the mouse. 

There are also consumers called omnivores. Omnivores can either be secondary or tertiary consumers. Humans and bears are considered omnivores: we eat meat, plants, and just about anything. 

The Decomposers
The last links in the chain are the decomposers. If you die, they eat you. If you poop, they eat that. If you lose a leaf, they eat it. Whenever something that was alive dies, the decomposers get it. Decomposers break down nutrients in the dead "stuff" and return it to the soil. The producers can then use the nutrients and elements once it's in the soil. The decomposers complete the system, returning essential molecules to the producers.

FOOD CHAINS FOLLOW A SINGLE PATH AS ANIMALS EAT EACH OTHER
EXAMPLE:
GRASS (is eaten by a) GRASSHOPPER (which is eaten by) a FROG (which is eaten by a) SNAKE (which is eaten by a) HAWK 



FOOD WEBS SHOW HOW MANY ANIMALS ARE INTERCONNECTED BY DIFFERENT PATHS
EXAMPLE:
TREES produce acorns which act as food for many MICE and INSECTS. Because there are many MICE, the WEASELS, SNAKES, and RACOONS, have food. The insects in the acorns also attract BIRDS, SKUNKS, and OPOSSUMS. With the SKUNKS, OPPOSUMS, WEASELS and MICE around, HAWKS, FOXES, and OWLS can find food. They are all connected!


FOOD WEBS show how plants and animals are connected in many ways to help them all survive. FOOD CHAINS follow just one path as animals find food.

All living things depend on each other to live. The food chain shows how some animals eat other animals to survive. While being food for animals higher in the food chain, these animals may eat other animals or plants to survive. The food chain is a complex balance of life. If one animals source of food disappears, such as from over fishing or hunting, many other animals in the food chain are impacted and may die. Let's look at two examples of food chains, one in the water and the other on land.

A food chain shows how each living thing gets its food. Some animals eat plants and some animals eat other animals. For example, a simple food chain links the trees & shrubs, the giraffes (that eat trees & shrubs), and the lions (that eat the giraffes). Each link in this chain is food for the next link. A food chain always starts with plant life and ends with an animal.

1. Plants are called producers because they are able to use light energy from the Sun to produce food (sugar) from carbon dioxide and water.

2. Animals cannot make their own food so they must eat plants and/or other animals. They are called consumers. There are three groups of consumers.

a. Animals that eat ONLY PLANTS are called herbivores (or primary consumers).

b. Animals that eat OTHER ANIMALS are called carnivores.

· carnivores that eat herbivores are called secondary consumers

· carnivores that eat other carnivores are called tertiary consumers
e.g., killer whales in an ocean food web ... phytoplankton → small fishes → seals → killer whales 

3. Animals and people who eat BOTH animals and plants are called omnivores.

4. Then there are decomposers (bacteria and fungi) which feed on decaying matter. 

These decomposers speed up the decaying process that releases mineral salts back into the food chain for absorption by plants as nutrients. 

Do you know why there are more herbivores than carnivores? In a food chain, energy is passed from one link to another. When a herbivore eats, only a fraction of the energy (that it gets from the plant food) becomes new body mass; the rest of the energy is lost as waste or used up by the herbivore to carry out its life processes (e.g., movement, digestion, reproduction). Likewise, when a carnivore eats another animal, only a portion of the energy from the animal food is stored in its tissues. In other words, organisms along a food chain pass on much less energy (in the form of body mass) than they receive.

Because of the large amount of energy that is lost at each link ...

1. The further along the food chain you go, the less food (and hence energy) remains available. 

The above energy pyramid shows many trees & shrubs providing food and energy to giraffes. Note that as we go up, there are fewer giraffes than trees & shrubs and even fewer lions than giraffes. In other words, a large mass of living things at the base is required to support a few at the top.

2. Most food chains have no more than four or five links.
There cannot be too many links in a single food chain because the animals at the end of the chain would not get enough food (and hence energy) to stay alive.
Most animals are part of more than one food chain and eat more than one kind of food in order to meet their food and energy requirements. These interconnected food chains form a food web.
A change in the size of one population in a food chain will affect other populations. 

This interdependence of the populations within a food chain helps to maintain the balance of plant and animal populations within a community. For example, when there are too many giraffes; there will be insufficient trees and shrubs for all of them to eat. Many giraffes will starve and die. Fewer giraffes means more time for the trees and shrubs to grow to maturity and multiply. Fewer giraffes also means less food is available for the lions to eat and some lions will starve to death. When there are fewer lions, the giraffe population will increase. 

The food web in the hot desert biome is a simple one. Life in this hot, dry environment is challenging, requiring adaptations from both animals and plants. The soil is often dry, and desert winds carry fine dust particles away, leaving a stony landscape. Plants that live in the desert year round have evolved special adaptations for capturing and storing water. Adaptations include secreting a waxy substance to protect their leaves from drying out, thorns and spines to keep hungry animals at bay, and body shapes that can expand rapidly when water becomes available. Plants have large networks of roots that lie near the surface and can capture rain when it falls. One bush, the creosote bush, actually secretes a substance in its roots that keep other roots out of its feeding area.

Many desert plants no longer have leaves, or grow only very small ones.  They have chlorophyll in their stems.  Many cacti do not have leaves at all. Their rounded bodies have a low surface to volume ratio, and the spines that protect them also cast a little precious shade on their green bodies.  Annual desert plants germinate, grow, and flower quickly when there is a rainy year. They make small, hard seeds that may not sprout for ten years or longer. Some perennial plants store moisture in underground tubers or bulbs.
Desert plants are the primary producers.  Animals that live in the desert feed on the plants' seeds, flowers, and juicy bodies and leaves.
The plant-eating animals are the primary consumers. These animals are small, and can get by on very little food. Some desert dwellers are insects, and some, such as snakes and lizards, are reptiles.

Reptiles are "cold blooded" and they can survive on only a little food. The warmth of the desert sun heats their bodies so that they can move quickly.  A few small warm-blooded animals, such as kangaroo also live here. They hide from the heat in burrows, and come out at night to feed.
The secondary consumers eat the plant eaters. Lizards eat insects: snakes eat lizards, insects, and little desert rodents such as deer mice and kangaroo rats. Scorpions and tarantulas also eat insects. They have exoskeletons, which help them to conserve moisture.

All animals need protection from the sun during the heat of the day. There is no shade in the desert, but there are little crannies in the rocks where a small animal can find shelter. Some of the animals go into underground burrows, where the air is a little cooler.

Not all land classified as desert is equally arid. The driest parts may look very stony, but where there is more moisture there will be more plants, such as sage brush, seasonal grasses, and small shrubs. There may tree sized cacti, palo verde, and Joshua trees. These greener deserts may be home to quail, pygmy owls, and even desert foxes and hawks. A few tertiary consumers may be able to survive in these richer environments.

An interesting desert "extra" is the oasis, a place where springs of water flow to the surface, providing an environment where palm trees and shrubs may grow. Though rare, oases gladden the hearts of travellers, and provide a refreshing micro-world with its own ecology. 

The Desert: Land of Little Rain
Of all the biomes of the world, the desert biome has the driest climate.

The great expanses of the world's desert lie between 20 degrees to 30 degrees north and south latitude. It is here that equatorial air falls down toward the Earth's surface and rainfall is rare because rain usually occurs when air begins to rise, not fall. The equatorial air that is falling prevents most air from rising. North Africa, south-western North America, the Middle East, and Australia support the largest deserts, but there are smaller deserts in other regions such as on the Pacific coast of South America (the Atacama) and the Atlantic coast of southern Africa (the Namib), where moisture from cold water currents is evaporated immediately by the hot land masses adjacent to the currents.

Rainfall in the desert often totals a few inches yearly or, in some regions, there is absolutely none. Desert soils are often salty because whatever little rain that does fall quickly evaporates from the ground, leaving salt and other minerals behind.

	Important Fact

	The Sahara Desert is expanding southwards, engulfing degraded grasslands, at a rate of 30 miles every year. 


Since rainfall is so scarce, plants in the desert are almost always drought-tolerant, meaning they can survive without water for a long time. With unique features such as, thick or waxy leaves, large root systems, and water storage systems-like in the cactus, these adaptive plants are built to store water, find water quickly or live with the littlest amount of water possible. The vegetation in deserts varies tremendously. The Mojave desert in California is known for its unique Joshua trees, in the Sonoran Desert there is the thorn-covered Ocotillo and the giant Saguaro Cactus. Sagebrush covers the Great Basin in the western United States and the Chihuahua Desert (in between Mexico and Texas), is well known for its mesquite trees.

The animals which live in this arid biome are usually light-coloured and use camouflage to blend into their surroundings, and possibly for protection against predators. Being more active at night and around dawn and dusk, allows them to escape the scorching heat. During the day they often lay in burrows or under rocks. Different species of life in the desert include jackrabbits (North America), kangaroo rats, owls, snakes, lizards and tortoises. 

Because of our carelessness, deserts are spreading over regions where there was once green, fertile land. This is mainly due to misuse of the planet. However, the desert expansion can be stopped through anti-desertification projects, and better land and agricultural management. This will turn the deserts back, by making the soil stronger with the roots of plants embedded into them, and replenishing the soil with nutrients and minerals.

Procedure

1. Introduce lesson using the reference sheet below

2. Offer a choice of five activities:

Activity 1 Make a poster of a food chain

Activity 2 Debate to determine the most important member of a food chain

Activity 3 Role-play a food chain beginning with a producer and ending with a producer.

Activity 4 Make a food chain mobile using a coat hanger, sticks, and strings

Activity 5 Food chain worksheet

3. Allocate groups of four, with each group to prepare any two of the selected activities (2 x 20mins)

4. Each group presents their most successful activity to the whole group.

5. Review any new terms learned.

FOOD CHAINS (Reference)

• Plants are the basis of all life.

• Plants are producers, converting energy from the sun into food.

• Animals eat either plants or other animals that feed on plants.

• Animals are consumers, because they feed on plants and are unable to produce their own energy without feeding.

• The eating relationship between animals and plants is known as a food chain.

• Bacteria and fungi are decomposers. They break down dead animals and plants into nourishing soil that can be used by plants to begin a new food chain.

An example of a food chain is represented below:

Strawberry plant ⇒ mouse ⇒ snake ⇒    Kookaburra ⇒ bacteria

(producer)         (consumer) (consumer) (consumer) (decomposer).

Can you think of another example of a food chain?
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Krill (euphausiids) are small, shrimp-like crustaceans that swim in the seas. These pink, translucent animals congregate in large, dense masses called "swarms" or "clouds," that turn areas of the ocean's surface pink. Krill are very important in the food web since many animals eat them. 
There are about 85 species of krill, ranging in size from under 0.5 inch (1 cm) up to 5.5 inches (14 cm) long. The dominant krill in the southern polar oceans is the Antarctic krill (Euphausia superba), which is up to 2.3 inches (6 cm) long and weighs about 0.035 ounces (1 g). Antarctic krill have a life span of about 5 to 10 years. Antarctic Krill is considered to be a keystone species, an organism upon which very many Antarctic predators depend. 

Diet: Krill eat phytoplankton, single-celled plants that float in the seas near the surface. Some tropical krill also eat zooplankton. Krill spend their days in the dark depths of the ocean (about 320 feet = 100 m deep), safe from their major predators (like baleen whales and sea birds). They swim to the surface each night to eat phytoplankton. They can fast (go without eating) for up to 200 days, shrinking during this time. 

Anatomy: Krill have a hard exoskeleton, many legs (used for swimming and gathering food), and a segmented body. Females produce almost 1,000 eggs each summer; the eggs are laid at the surface, but fall to great depths. The hatchlings swim back to the surface to feed. Like all crustaceans, krill molt their exoskeleton as they grow. 

Food Web: Phytoplankton is eaten by krill (and many other organisms). Krill are eaten by many organisms, including fish, squid, sea birds, and mammals (like baleen whales and some seals). 

Classification: Kingdom Animalia (animals), Phylum Arthropoda, Subphylum Crustacea, Class Malacostraca, Order Euphausiacea. 

