Lesson 6

ELABORATE
Plastic in our food
YEAR LEVEL
A growing concern for societies is the potential human health
impacts of toxic chemicals entering the marine food web
through plastics. Harmful chemicals absorb into the tissues
and blood of the animals that eat plastic, work their way up
the food pyramid, becoming increasingly concentrated and
potentially enter our bodies when we eat seafood.

Years 7 - 10

MATERIALS
Whiteboard & markers
PowerPoint presentation
7-10 Lesson 6.ppt
Equipment for Ss to view
PowerPoint presentation

KEY WORDS
• Ecosystem
• Food pyramid
• Food web

Orientation:

• Trophic levels

Food pyramid and trophic levels:

Introduce Ss to the Food Pyramid Diagram (refer to the diagram at the end of this lesson). Familiarise Ss with the
different levels of consumers. Also spend some time going through some of the energy transfer information in the
diagram.

Marine food web:

Now show your Ss the diagram of the Marine Food Web (refer to the diagram at the end of this lesson). Ask Ss to
pick their favourite animal and try to draw their own food web. After Ss have completed their diagrams pick a few to
present to the class and then see if their food webs can be connected in any way. E.g. someone’s favourite animal
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• Organism
Ask your Ss who likes to eat fish? You want to get your Ss thinking about
the ocean as an ecosystem. You could do this by asking questions such
• Decompose
as: ‘What do fish need to survive?’, ‘What other animals in the ocean
• Hypothesis
eat fish?’, What about the plants in the ocean - what do they need to
survive?’, ‘What depends on the plants for their survival?’. You could
choose a few Ss to come and draw the ideas and links on the whiteboard
for the class to see as you are eliciting answers. By the end of the short session you should have something on the
whiteboard that may look a bit like a food web or marine ecosystem. See if you can come up with a class definition
for ‘ecosystem’. Ask your Ss if any of the things in their ecosystem need plastic in order to survive? What happens if
the fish eat plastic and then we eat the fish? The idea of this final part of the session is to help Ss to understand that
plastic is not meant to be in the marine environment and will ultimately also affect humans.
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may be a cat and someone else’s animal may be a shark – they both eat fish, so are linked in that way. Ss could
also do this in small groups.

Micro plastics in the food web:

Who likes to eat plastic? Remind Ss about plastic resin pellets and micro plastics and how they are so small
that toxins leak out and marine life often eats them mistaking them for fish eggs or other food sources. Ss have
a concept of energy transfer through the food web already, help them to understand that these toxins stay in the
food web and eventually make their way to our dinner plates when we eat fish. There are some pictures in the
Lesson 6 Plastic in Our Food PowerPoint presentation that you can show Ss.

Investigation:

Ss can use the internet to research a specific type of marine life that has been affected by plastic in the ocean.
They can show how this links to humans – affecting us through the food web and the fact that the plastics in the
ocean come from human activity. Ss may also like to do a small amount of research looking at how the toxins in
plastics magnify up the food pyramid and affect cells. A good starting point for this research would be to look at
the albatross bird. There are some good lesson plans on the following link:
http://www.downloadwingedambassadors.org/
Before Ss start their research, and depending on their year level, help them come up with a hypothesis.
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Below is a list of research questions that came from student studies at James Cook University. Some of the
vocabulary in these questions may be a bit difficult for your Ss but it will show them the top 20 marine debris
research questions for their study (you can also refer to the last slide in the Lesson 6 Plastic in Our Food
PowerPoint presentation).
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Top 20 Priority Marine Debris Research Questions
1. What are the impacts of plastic pollution on the condition and ecological integrity of benthic habitats?
2. What are the sub-lethal (acute) impacts of exposure to plastic pollution?
3. How will climate change influence the impact and mitigation of plastic pollution?
4. What are the impacts of plastics on ecological processes in key marine and estuarine habitats?
5. What are the alternatives to plastic?
6. What are the costs and benefits of mitigating plastic pollution?
7. What are the barriers and opportunities for delivering effective education and awareness strategies?
8. How can we use structured decision making to determine mitigation strategies for reducing plastic
		 pollution impacts and measure their effectiveness?
9. What are the social implications of plastic pollution impacts and their management?
10. How can we improve data integration to quantify risk and refine management?
11. How does plastic pollution contribute to the transfer of non-native, invasive species?
12. What are the population-level impacts of plastic pollution and can they be quantified?
13. What factors drive the transport and deposition of plastic pollution in the marine environment?
14. Where are the global hotspots of accumulated plastic pollution (sinks)?
15. What and where are the main sources of plastic pollution entering the marine environment?
16. What are the species-level impacts of plastic pollution, and can they be quantified?
17. What are the barriers and opportunities for developing standard approaches to quantify plastic pollution
		 in marine and coastal habitats?
19. What types of plastic are having the greatest impact on both marine habitats and the marine environment?
20. What are the species- and population-level impacts of wildlife entanglement?
Amanda Vegter 2012 – Research topic data. James Cook University
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18. How does plastic pollution impact the trophic system?
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Food Pyramid Diagram
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e.g. phytoplankton, seaweed

PRIMARY PRODUCERS

e.g. zooplankton, cockles

HERBIVOROUS CONSUMERS

e.g. juvenile stages of fish and jellyfish
as well as small fish, crustaceans, sea stars
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1st LEVEL CARNIVOROUS CONSUMERS

e.g. larger fish

2nd LEVEL
CARNIVOROUS CONSUMERS

e.g. squid

3rd LEVEL
CARNIVOROUS
CONSUMERS

e.g. shark, dolphin, albatross

TOP CARNIVORES
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Marine Food Web
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