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	Lesson plan





Adaptation: predator/prey relationships and the impact of human activity
COUNTRY: England




KEY STAGE: 3
CURRICULUM SUBJECT



AREA OF FOCUS
Science





Biodiversity



In this lesson, the students will examine how different marine animals are adapted to where they live, and the features of predator and prey animals. The effect of human activity on their habitats and the population of the animals concerned will also be discussed. 
Starter activity
Animal features
· Split the class into eight smaller groups and give each group a picture of a different sea creature (see collection of images Sea creatures). You will need enough copies of each picture for every member of the group.

· Ask each group to focus on their picture of a sea creature and try to answer the following questions:

1. Where do I live?

2. How do I move?

3. How do I feed?

4. How do I protect myself?

5. Does human activity have an effect on my survival?

· After an appropriate amount of discussion time, give each group member a copy of the appropriate factsheet Sea creatures (see Downloads tab). Each group member should have their answers printed onto a different colour, i.e. each student who has looked at seahorses will have their answers printed on a different coloured sheet.

· How do their ideas compare with the facts and were they surprised by any?

Learning styles: visual, auditory.
Main activity
Predator and prey animals
· Rearrange the students into colour groups, e.g. orange, yellow, green, etc. There should be one of each original sea creature in the four larger groups.

· Ask the students to present the information regarding their sea creature to the new members of the group.

· Remaining in groups, ask the students to work in pairs and use the worksheet Predator portrait to draw or make a plasticine model of an imaginary predator of one of their sea creatures.

· Ask the pairs to list three important features of their predator, e.g. why is their predator so good at being a predator?

· Review the features of a successful predator as a whole group, combining students' ideas into a complete list (see teachers' notes Predator or prey?). On the other half of the board, ask the students to contribute to ideas about the features of prey animals.

· Introduce the idea of these sea creatures living in balance with each other and other animals around the coasts of Britain.

· Ask the students to discuss the ways in which human activity has an effect on the survival of these sea creatures.

· How could humans change their actions to stop the decline of some species and/or help some species recover?

Learning styles: visual, auditory.
Plenary activity
Human impacts
Ask the students to identify how future human activity could be a threat to those sea creatures that are not currently threatened.
Learning styles: visual, auditory.
Differentiation
· The use of different sea creatures and careful planning of the initial groups can achieve differentiation:

1. Starfish and lobster: lower achievers

2. Seahorse, lumpsucker fish, lesser weaver fish and butterfish: middle achievers

3. Sea lemon and sea mouse: higher achievers.

· The jigsawing activity or rearrangement of groups will result in mixed ability groups.

Extension activities
· Research the different ways that humans can help endangered animals, such as:

1. protection of habitats

2. legal protection

3. education programmes

4. captive breeding programmes

5. creating artificial ecosystems.

· Ask students to see whether they can find successful and unsuccessful examples of each.

· Research the reasons why seahorses have become endangered.

· Would any of the methods above help the seahorse population? Which one(s) and why?

· Research and discuss reasons for conservation programmes:

1. protection of the human food supply

2. ensure minimal damage to food chains

3. future identification of plants for medical aspects

4. cultural aspects.

Did you know? 
· Researchers in the UK and Australia are working on projects to copy the hexagonal cylinders in the spines of the sea mouse, in order to develop much more efficient optics technology.

· The seahorse is the only species where the male becomes pregnant.

· The coronet on the head of a seahorse is nearly as distinctive as a human thumbprint.

· All seahorse species are listed on Appendix II of CITES and approximately 24 million seahorses are traded every year (correct as of 2007).
· Because the neurones of the sea lemon are larger and easier to access than human neurones, researchers find sea lemons useful in their studies of nerve cells.

· The butterfish is quite unusual in the fact that both male and female parents take turns in guarding the eggs before they hatch.

· Starfish do not have blood, they use sea water to move materials around their bodies.

· Lobsters can live to 100 years old.

Curriculum objectives
Students should learn:
· to examine closely the features of animals, in terms of adaptation to the environment in which they live

· the common features of predator and prey animals

· how human activity can affect the environment either directly or indirectly - the habitats in which animals live and populations of animals.

Animal welfare objectives
Students should learn:
· that sea creatures are fascinating creatures, which have adapted naturally to suit their natural habitat and should be treated humanely

· that some sea creatures, for example seahorses, are now endangered due to human activities such as hunting and capture for live trade

· to recognise that 99 per cent of threatened species that appear on the IUCN Red List are there as a result of human activity

· that there are ways of helping endangered animals.

Learning outcomes
At the end of this lesson:
· most students: demonstrate knowledge of the common features of predator and prey animals, and state how human activity can affect populations of animals

· some students have not made so much progress and: are able to state selected features of predator and prey animals, and identify possible human activities that have an impact on the population size of the animals concerned

· some students have progressed further and: can explain features of predator and prey animals and link human activity to the effect on food chains.

Vocabulary
Adaptation
conservation

endangered

evolution
exploitation
Extinct

predator

prey 
Useful websites
Natural England
ARKive - Images of life on earth
CITES - Convention on International Trade in Endangered Species
IUCN Red List
Marine Conservation Society
Marine Life Information Network
Marine Working Group
Project AWARE Foundation
Project Seahorse
The Seahorse Trust
Factsheet – Sea creatures: Common starfish (Asterias rubens)

Size: Average diameter of 15cm, can range from 1cm to over 50cm

Lifespan: Five to 10 years
Where do I live?

I live on rocks, sand and gravel, sometimes at the shore, but mainly in the deeper parts of the sea (to around 650m) and usually in large groups of more than 40. I can be found widespread in the seas surrounding Britain and Ireland. I can only survive for two hours out of water.
How do I move?

I use my arms, which have a row of tube-like feet on the underside that I can move using a complex hydraulic system. I have no front or back and can move in any direction without turning.
How do I feed?

I mainly eat mussels, clams, oysters and sea urchins. I can use the strength in my arms to catch and open prey. I have no teeth, so I push out my stomach to digest my food and then suck it up.
How do I protect myself?

I am well-camouflaged and come in a variety of colours, to hide against rocks or the seabed. I can regenerate any arms that are lost in an attack.
Fascinating fact:

Starfish do not have blood, instead we use sea water to pump materials around our bodies.
Does human activity have an effect on my survival?

I am not on the IUCN Red List of Threatened Species and, at the moment, human activity is not known to have an effect on my survival.
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Common lobster (Homarus gammarus)

Size: 20cm to 40cm in length and 0.7kg to 2.2kg in weight

Lifespan: 15 years - can reach 100 years
Where do I live?

I live in rocky holes around the shore on British and Irish coastlines.
How do I move?

I walk using my legs.
How do I feed?

I usually eat soft rotten food on the seabed, and catch passing fish from my tunnel. I can eat almost anything due to my massive pincers and strong jaws.
How do I protect myself?

My pincers offer excellent defence against attack, as they are sharp and strong.
Fascinating fact:

Lobsters can produce and detect low frequency sounds.
Does human activity have an effect on my survival?

I am not on the IUCN Red List of Threatened Species, but I am being overexploited by the fishing industry.
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Common seahorse (Hippocampus guttulatus)

Size: Up to 15cm in length

Lifespan: One to five years, dependent on species

Where do I live?

I live in shallow water amongst the seaweed. I am found around the coast of Britain and Ireland.

How do I move?

I swim with my body held upright. I have a dorsal fin that moves me forwards and I have pectoral fins, which I can use to control turning and steering.

How do I feed?

I ambush my prey by lying in wait for little crustaceans to swim by. I then swallow my prey whole, as I have no teeth.

How do I protect myself?

I have highly mobile eyes to search for predators. I am unpalatable to most predators due to my long-plated body.

Fascinating fact:

The seahorse is the only known species where the male becomes pregnant.

Does human activity have an effect on my survival?

I am listed on the IUCN Red List of Threatened Species. Seahorses are threatened by overexploitation (for traditional medicines, aquarium display, tonic foods and curiosities), accidental capture (bycatch) in fishing nets, and degradation of our habitats. To help protect me, I have been listed on CITES, which sets strict controls on my international import and export.
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Lumpsucker fish (Cyclopterus lumpus)

Size: 30 to 50cm in length

Lifespan: Not currently known

Where do I live?

I live in rocky coastal waters around Britain and Ireland. I can use the sucker (modified ventral fin) on the underside of my body to stick to rocks and stay put, even when the sea is rough. I am a solitary fish, rather than a schooling fish.

How do I move?

I can use my fins to swim.

How do I feed?

I mainly eat small crustaceans, small fish and jellyfish.

How do I protect myself?

I have bony plates under my scaleless skin to protect me. I also have a very effective speckled camouflage.

Fascinating fact:

After the females have laid the eggs, the male fish guards them for six to seven weeks until they hatch into tadpole-shaped young fish.
Does human activity have an effect on my survival?

I am not on the IUCN Red List of Threatened Species and, at the moment, human activity is not known to have an effect on my survival, but my eggs are harvested as a form of caviar.
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Lesser weever fish (Echiichthys vipera)

Size: Up to 14cm in length

Lifespan: Not currently known

Where do I live?

I bury myself in the sand, with only my head and back uncovered, on the shores around Britain.

How do I move?

I use my fins to swim and to bury myself in the sand.

How do I feed?

I snatch prey as it comes past while I’m buried in the sand. I usually eat shrimps and small fish.

How do I protect myself?

The spines of my first dorsal fin and gill covers release a poison that gives an extremely painful sting to bathers and fishermen who tread on me when I am buried in the sand.

Fascinating fact:

Although very rare, people have died as a result of being stung by a lesser weaver fish.

Does human activity have an effect on my survival?

I am not on the IUCN Red List of Threatened Species and, at the moment, human activity is not known to have an effect on my survival.
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Butterfish (Pholis gunnellus)

Size: Up to 25cm long

Lifespan: Currently not known

Where do I live?

I am commonly found on the shore in seaweed, under rocks or in crevices around the coastline of Britain and Ireland.

How do I move?

I can use my fins to swim, and my slimy skin helps me to slide over rocks and through seaweed.

How do I feed?

I usually eat marine worms and small crustaceans.

How do I protect myself?

My slimy skin helps to protect me from capture.

Fascinating fact:

Both parents take turns in guarding the eggs before they hatch.

Does human activity have an effect on my survival?

I am not on the IUCN Red List of Threatened Species and, at the moment, human activity is not known to have an effect on my survival.
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Sea lemon (Archidoris pseudoargus)

Size: 5 to 10cm in length

Lifespan: Around one year

Where do I live?

I live on the lower shore of the coastline, underneath large boulders. I can be found in deeper waters. I am found around the coastline of Britain.

How do I move?

I move using my muscular foot, to slither over sponges and rocks - rather like a garden snail.

How do I feed?

I feed mainly on sponges.

How do I protect myself?

I am fairly well-camouflaged against the rocks and sponges. I also have a sharp lemon scent, which is thought to discourage predators.

Fascinating fact:

Because the neurones in sea lemons are larger and easier to access than human neurones, researchers find sea lemons useful in their studies of nerve cells.

Does human activity have an effect on my survival?

I am not on the IUCN Red List of Threatened Species and, at the moment, human activity is not known to have an effect on my survival.
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Sea mouse (Aphrodita aculeata)

Size: 10 to 20cm in length, and 5cm wide

Lifespan: Not currently known

Where do I live?

I am a marine worm that lives at the bottom of the sea in muddy sand. I can be found in deep water in the North Sea.

How do I move?

I burrow into sand and mud on the seabed.

How do I feed?

I am an active carnivore, usually eating other marine worms. Some can be up to three times my own length.

How do I protect myself?

I protect myself from attack with my bristly coat of hairs. I also have spines that can change colour in the light from red to blue/green, from the way the light hits the spines. The colour acts as a warning to predators.

Fascinating fact:

Researchers in the UK and Australia are working on projects to copy the way in which light is reflected by the spines of the sea mouse to make man-made fibres work more efficiently.

Does human activity have an effect on my survival?

I am not on the IUCN Red List of Threatened Species and, at the moment, human activity is not known to have an effect on my survival.
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Worksheet – Predator portrait
[image: image9.jpg]The main features of my predator are:





Teachers’ notes – Predator or prey?
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Teachers’ notes – Threatened or extinct species
Threatened species are any species that are at risk of becoming extinct in the near future.

The World Conservation Union (IUCN) is the leading authority on threatened species. It produces the IUCN Red List, which categorises species according to the degree to which they are threatened.

Humans are the main cause of extinction and the principal threat to species at risk of extinction. Ninety-nine per cent of threatened species are at risk from human activities.

-----------------------------------------------------------------------------------------------------------
Direct human impact:

· Habitat loss or degradation (human induced)
This is the leading threat affecting 88 per cent of all threatened birds, 86 per cent of all threatened mammals and 88 per cent of the threatened amphibians.
Sumatran and Bornean orangutans are threatened by habitat loss due to illegal and legal logging and forest clearance for palm oil plantations, for example.
· Harvesting (hunting/gathering)
Many species are threatened by overexploitation, such as hunting or fishing for food, trade in live animals or animal products for medicine.
· Accidental mortality
Accidental entanglement in fishing nets (bycatch) affects seabirds, marine mammals and other marine species.

· Persecution
Humans kill some animals because they are perceived to be a ‘pest’.
Cheetahs are threatened directly because they are considered to be a threat to livestock.
· Pollution (affecting habitat and/or species)
Atmospheric, land and water pollution is a major threat to many species.
· The Indian vulture population has fallen by 97 per cent in the last 15 years, which is thought to be largely as a result of eating carcasses of animals that were treated with a veterinary drug, Diclofenac.

· Human disturbance
War/civil unrest is one factor of human disturbance that has contributed to some species becoming threatened.

-----------------------------------------------------------------------------------------------------------
Indirect human impact:

· Invasive alien species (directly affecting the species or habitat)
Some of the most damaging non-native species that have been introduced on islands are cats, rats, rabbits and possums. Introduction can happen deliberately or accidentally.
Diseases spread by introduced species can also pose a significant risk, such as rabies and distemper carried by domestic dogs that threaten the survival of the Ethiopian wolf.
· Climate change
One of the most worrying results of pollution is climate change. It has many impacts, such as altering species’ migratory patterns and bleaching coral.
· Prey depletion
Species such as the cheetah suffer from indirect human impacts, e.g. depletion of their prey base.
-----------------------------------------------------------------------------------------------------------
Non-human threats:

· Natural disasters
The effects of natural disasters tend to be very localised, so they are only likely to threaten a species if they occur on a small island or in a geographically-isolated area that is home to the last remaining population of a species.
· Intrinsic factors
The biology of some species, such as low population growth rates, high rates of juvenile mortality or limited dispersal, make them particularly vulnerable to extinction.
-----------------------------------------------------------------------------------------------------------
Animals that have recently become extinct due to direct human activity:

· Dodo

Animals that have recently become extinct due to indirect human activity:

· Laysan Crake Ð became extinct as a result of habitat destruction by non-native species (rabbits and guinea pigs) introduced by guano diggers.

How can endangered species be helped?

· Habitat conservation

· Legal protection, e.g. CITES trade restrictions

· Education programmes

· Captive breeding programmes

· Creation of artificial ecosystems

· Predator control

Trade in wildlife

CITES (the Convention on International Trade in Endangered Species of Wild Fauna and Flora) is an international agreement between governments. Its aim is to ensure that the trade in specimens of wild animals and plants does not threaten their survival.

The RSPCA is opposed to the trade in wild-caught animals and products derived from them.
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