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Is our use of ocean resources sustainable?
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The purpose of this enquiry is to examine human use and its impact upon the world’s oceans. The enquiry allows pupils to consider the range of different impacts before focusing on two specific issues – plastic pollution and overfishing. Pupils will develop knowledge and understanding of ocean currents, oceanography, recycling and industrial fishing, whilst considering whether our use of ocean resources is sustainable. It is key to this enquiry that pupils are given the opportunity to develop their values, attitudes and understanding of interdependence.

The enquiry begins by examining our blue planet from a Pacific perspective – where the entire view is dominated by the Pacific Ocean and almost no land is visible. Pupils are asked to draw upon their prior knowledge and understanding by creating a spider diagram on the framework provided, around the theme ‘How do humans use and impact the oceans?’ Pupils should then classify these into different categories. 

Having established the diverse range of uses of and impacts on the oceans that humans are having, the enquiry then moves on to the first key question. This focuses on the story of Tracey Williams from Cornwall, UK. She has been promoting awareness of ocean pollution by collating stories of flotsam and jetsam washed up on local beaches – particularly and unusually, pieces of marine-themed Lego. She has set up a Facebook page ‘Lego lost at sea’, where individuals finding Lego on beaches can report their discoveries. The big question is, of course, why is this happening? Pupils are encouraged to examine a range of maps, images and information to build up a plausible explanation. The answer is related to a marine accident in 1997, when a freak wave caused a container ship to lose over sixty containers in the sea. One of these contained thousands of marine-themed Lego boxes, and the pieces are still washing up today in almost pristine condition. Some unconfirmed reports suggest pieces have been found in Florida.

The movement of debris in the oceans, as illustrated by the Lego, is intriguing and the study of this has led to the creation of accurate maps of the ocean currents. The study of flotsametrics was developed by oceanographer Dr Curt Ebbesmeyer. Pupils are introduced to him and his story before being asked to produce their own map of ocean currents, as mapped out by the movement of debris.

Much of the debris being discovered is plastic-based and this presents a crisis for the oceans. Not only are container ships losing materials in big storms, but human activity and waste is leading to ever-increasing amounts of plastic waste entering the oceans. In Question 2.2, pupils are asked to examine this issue using the resources provided. They are asked to investigate the great ‘garbage patches’ – accumulations of plastic caught in gyres in the Pacific and Atlantic Oceans – and the impact these are having on marine life. Pupils will need to research this further before synthesising the information and presenting it in the form of a simple booklet for younger children. Further guidance for this task is provided on page 18. It is important that their work focuses on causes, effects and possible solutions to the problem in the form of prevention (such as reduce, re-use and recycle) and cure (cleaning up the oceans). The pupils are challenged to see how they can make a difference by developing their own innovative products that re-use as many plastics as possible. Guidance on the different types of plastic is provided.

In the final key question, Question 2.4, pupils are challenged to investigate ‘Where have all the fish gone?’ Marine ecosystems are threatened by pollution and plastic waste, and recent reports have highlighted dramatic declines in species diversity. However, part of this decline can also be related to overfishing and bycatch by industrial fishing practices. Pupils are asked to consider the resources and their own research using the links provided, to investigate one of the marine species under threat and any sustainable solutions to this problem.
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Through this enquiry, pupils will be challenged and supported to: 

· Develop contextual knowledge of the location of globally significant places, including their defining physical and human geographical characteristics, and how these provide a geographical context for understanding the actions of geographical processes.

· Understand the processes that give rise to key physical and human features of the world, how these are interdependent and how they bring about spatial variation and change over time.

· Interpret a range of sources of geographical information about physical and human processes.
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Pupils should be taught to:

Human and physical geography

· Understand through the use of detailed place-based exemplars at a variety of scales the key processes in physical geography relating to economic activity and the use of natural resources.

· Understand how human and physical processes interact to influence and change landscapes, environments and the climate, and how human activity relies on effective functioning of natural systems.

Geographical skills and fieldwork

· Build on their knowledge of globes, maps and atlases and apply and develop this knowledge routinely in the classroom.
· Interpret topographical and thematic mapping, and aerial and satellite photographs.
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· The information booklet requires pupils to research key elements of this enquiry and to draw together their work on ocean currents and oceanography, plastic waste accumulations, the impact this is having on marine ecosystems and the range of solutions. The ability to represent this information to a younger audience is key, as well as the ability to suggest meaningful action points to make a difference.

Develop your own ideas and then share these with a partner. Keep pairing and sharing until you have up to fifteen uses and impacts. Try to classify these using colours. Fill in the key to help you.
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Why is Lego washing up in the southwest of England?
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Annotate the blank map of Southwest England below, using the resources on page 24–27 to help you, to suggest reasons why Tracey and others are finding Lego on the beach.
Use the ocean current map to create your own, labelled map of the world’s oceans and currents.



Your Task:

The NOAA Marine Debris Programme education officer wants your help to raise awareness of the issues surrounding plastic waste in the oceans with younger pupils. They would like you to produce a booklet or storybook for primary school children (age 6–8) to give them basic facts, figures and information about the issue, including the sources, the effects on the environment and both land-based and ocean-based solutions. Ensure they are left with a clear idea of what they can do to help. You will need to think very carefully about the words you use and how you present information. Try to use colourful pictures, slogans and even a character if you feel it is appropriate.
	
	Success criteria

	1
	Produce an A4 information booklet or a storybook aimed at primary school children that raises awareness of the causes, effects and solutions to the issue of plastic waste in the oceans.

	2
	Include clear information on why there is a need to address this issue.

	3
	Include clear sections on the causes, effects and possible solutions. Ensure that you refer to solutions at source and possible methods to clean up the waste.

	4
	Make sure your booklet is colourful and easy to read.

	5
	Use a variety of sources of information such as:

Enquiry 2 Student Book pages

Enquiry 2 Teacher Book pages

http://www.algalita.org/research/gis-mapping/



 HYPERLINK "http://www.algalita.org/videos/videos/" 

http://www.algalita.org/videos/videos/



 HYPERLINK "http://marinedebris.noaa.gov/" 

http://marinedebris.noaa.gov/



 HYPERLINK "http://theplastiki.com/" 

http://theplastiki.com/



 HYPERLINK "http://junkraft.org/" 

http://junkraft.org/



 HYPERLINK "http://5gyres.org/" 

http://5gyres.org/



 HYPERLINK "http://www.theoceancleanup.com/" 

http://www.theoceancleanup.com/
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The area

The patch is around 1,760,000 kilometres squared. It is
around seven times the size of the United Kingdom.
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How is it formed?

Currents in the Pacific Ocean create a circular effect
that pulls debris from North America, Asia and the
Hawaiian Islands. They then push the debris into a
floating pile containing 100 million tons of rubbish.

Where does all the rubbish come from?
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WHAT WE

KNOW ABOUT

THE “GARBAGE PATCHES”

PACIFIC OCEAN “GARBAGE PATCHES”

"Garbage patches” - Inaccurate nickname given to open ocean areas
where marine debris concentrates.

What's in a name? - The name “garbage patch” is a misnomer. There

is no island of trash forming in the middle of the ocean nor a blanket
of trash that can be seen with satellite or aerial photographs. Thisis
likely because much of the debris found here is small bits of floating

plastic not easily seen from a boat.

Eastern garbage patch - Coneentrations of marine debris have been
noted in an area miclway between Hawai'i and California known as the
North Pacific Subtropical High or the “eastern garbage patch.” The High
is not a stationary area, but one that rotates, moves, and changes.

Western garbage patch - Another area of marine debris concentration
is located off the coast of Japan, and researchers believe it to be a
small recirculation gyre (ocean feature made up of currents that spiral
around a central point) likely created by winds and ocean eddies.

OTHER AREAS? OTHER OCEANS?

The "patches” are not the only open ocean areas where

marine debris is concentrated. Anotherimportant area is

the North Pacific is the Subtropical Convergence Zone

(STCZ). This area, located north of the Hawaiian archipelago,

has a high abundance of marine life, is a known area of ¥
marine debris concentration, and is one of the mechanisms
for accumulation of debris in the Hawaiian Islands (Pichel !
et al,, 2007). $

Oceanographic features similar to the North Pacific
Subtropical High and STCZ exist in other oceans of the
world. Little research to date has been conducted on
marine debris in these areas. Because of this no one can
say for sure how large these areas are, especially since
they move and change, sometimes daily, and no accurate
estimate exists of how much debris is out there.

Regardless of the exact size, mass, and location of these
areas of concentration, man-made litter and debris do not
belong in our oceans or waterways.

For more information & details please visit
www.MarineDebris.noaa gov/info/patch.html

“GARBAGE PATCH" RECIPE

+ Floatable marine debris from land- and ocean-based sources
(e.g., tiny pieces of plastic)

+ Ocean and atmospheric conditions suitable for the concentration
of marine debris (e.g., waters rotating--large or small area,
fast or slow rotation--in a cyclone-like fashion)

WHAT CAN I DO?
+ Be responsible for all of your trash on land and on the water. Dispose of items properly.
+ Getinvolved! Participate in local cleanups in your area.

+ Remember that the land and sea, no matter where you are, are connected.

Reduce the amount of waste you produce.

Reuse items whenever possible. Choose reusable items over disposable ones.

Recycle as much as possible. Bags, bottles and caps, cans, cell phones,
ink cartridges, and many other items can be recycled.
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\pcleaning it all up? Not as simple as you may think.
Itis certainly not cost-effective to skim the surface of the entire ocean. Evena dleanup focusing on“garbage patches” would be
a tremendous challenge. Keep in mind these points;
Concentration areas move and change throughout the year
,\'.‘ These areas are typically very large
| The marire debrisis not distributed everly within these areas.
#odes of transport and deanup will likely require fuel of some sort
Most of the marine debris found in these areasis small bits of plastic
Thisall adds up to a bigger challenge than even sifting beach sand to remove bits of marine debris, In some areas where marine
debris concentrates, so does marine life (asin the STCZ). T ng the debi k harm than good
may be caused, Remember that mudh of our ocean life isin the microscopicsize range.

MAIN INGREDIENT = PLASTIC DEBRIS

Why such a commoni ient? Likely because of the abundance of plastics and the fact that some
common types of plastic float.
Do plastics degrade in the ocean? In general, yes*; however there are many things to note,
A few points to consider Gingha
There are MANY types of plastic, and thus many different chemical compositions
Degradation rates depend on chemical composition, moleaular weight, additives, environmental
conditions, etc.

but rather break down
Alsokeepin mind thatmany of the bio-based and truly

Based on research to date, most commonly used plastics donot ever fully “go away,”
into smaller and smaller pi

biodegradable plastics break down in a compost pile or landfill, but not necessarily in the ocean,





Can we clean up the oceans?

Boyan Slat from the Netherlands was only 16 years old when he was diving in Greece and discovered more plastic bags than fish. He then dedicated himself to researching the problem of plastic waste in the oceans and coming up with viable, sustainable solutions. He founded The Ocean Cleanup foundation and came up with a passive clean-up concept in 2012. Boyan then led a team to build and trial the concept during a feasibility study. In 2014 the 530-page report, written by seventy scientists and engineers, was published and this indicated that it is possible to clean an area half the size of the Pacific ‘garbage patch’ in just ten years.

How does it work?


The concept is based on a simple idea: ‘Why move through the oceans, if the oceans can move through you?’ By attaching floating barriers and platforms to the seabed, the floating plastic can be concentrated, extracted and then recycled. The platform is solar powered and the whole process is driven by the wind and currents. Nets are not used, so the impact on marine life is limited.

A completed system:

· It would contain two 50 km booms arranged in a V shape with a collection platform in the centre.

· The platform could hold 10,000 m3 of plastic and would be emptied every 1.5 months.

· It would be the largest structure even placed in the ocean.

· It may remove most of the plastic in the top 3 metres of the ocean where concentrations are highest.

· Could cost thirty-three times less than conventional cleaning methods and do this up to 7900 
times faster!

Combined with vital action to stop the source of the plastic on land, this method could help turn the tide in the battle to clean up our oceans.

The Ocean Cleanup foundation is now raising funds to build a large-scale working example. You can find out more and even donate here:

http://www.theoceancleanup.com/
What can you do to help?

Look for these symbols on plastic to identify what type it is:

Use the table below to identify key features of commonly used and recyclable plastics:

	Number 1 Plastics

PET or PETE (polyethylene terephthalate)
	Number 2 Plastics 

HDPE (high density polyethylene)
	Number 3 Plastics 

V (Vinyl) or PVC
	Number 4 Plastics 

LDPE (low density polyethylene)

	Found in: Soft drink and water bottles; mouthwash bottles; peanut butter containers; salad dressing and vegetable oil containers; ready meal food trays.

Recycling: Picked up through most kerb-side recycling programs.

Recycled into: Polar fleece; fibre; furniture; carpet; panelling; straps; (occasionally) new containers.
	Found in: Milk containers; juice bottles; bleach; detergent and household cleaner bottles; shampoo bottles; some rubbish and shopping bags; motor oil bottles; butter and yogurt tubs; cereal box liners.

Recycling: Picked up through most kerb-side recycling programs, although some allow only those containers with necks.

Recycled into: Laundry detergent bottles; oil bottles; pens; recycling containers; floor tiles; drainage pipes; lumber; benches; doghouses; picnic tables; fencing.
	Found in: Window cleaner and detergent bottles; shampoo bottles; cooking oil bottles; clear food packaging; electrical wire covers; medical equipment; windows; pipes.

Recycling: Rarely recycled. 

Recycled into: Decks; panelling; mud flaps; flooring; cables; speed bumps; mats.
	Found in: Squeezable bottles; bread; frozen food; dry cleaning and shopping bags; clothing; furniture; carpet.

Recycling: LDPE is not often recycled through kerb-side programs, but some communities will accept it. Plastic shopping bags can be returned to many shops for recycling.

Recycled into: Bin liners and cans; compost bins; shipping envelopes; panelling; wood products; garden tiles; floor tiles.


Key:





How do humans use and impact the oceans?
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December 2014 Press release:


The NOAA Marine Debris Program (MDP) supports US and international efforts to research, prevent, and reduce the impacts of marine debris. One of the biggest threats to our oceans is the build up of garbage and plastic, which is damaging sea life and marine ecosystems around the globe. In a speech today, our Marine Debris Director, Nancy Wallace, stated: 


“Our job is to raise awareness of this issue and to educate people that the everyday items they use can end up in the oceans. We have to be responsible for these items and share with people what they can do to help solve the problem.”
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