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Didactical-methodical hints

In the marine subunit, the focus is on threatened and endangered species, such as dolphins, as well as 

large predatory fish. 

The introduction can be made directly via the graphics on the situation of marine animals or via the topic 

of jellyfish. This seems to be suitable because most of the students have already had their own, possibly 

negative, experiences with jellyfish, and the topic is so emotionally charged. If this method is chosen, the 

students will learn about the situation of the predators as end consumers via the food web, which is 

undoubtedly useful for biology lessons. They will realize that the increased occurrence of jellyfish is due 

to abiotic factors, such as the temperature of the seawater and increased mineral input, as well as to 

biotic factors, such as the decimation of predators, and that it, in turn, contributes to a reduction in the 

fish population via the feedback mechanism of food competition. 

Based on the texts and graphics, the students learn about other causes of the precarious situation of 

many sea dwellers, with the focus on overfishing, which on the one hand, reduces the food supply for 

many secondary consumers, and on the other hand, directly contributes to the death of dolphins, tuna, 

turtles, etc., through so-called bycatch. 

It should become clear from the materials that there are major differences in the harmfulness of fishing 

methods between small-scale (coastal) and large-scale (industrialized deep-sea) fishing. Other factors 

that students will learn about include plastic pollution of the oceans, increased tourism, the globalization 

of world trade, which is mainly carried out by shipping, ocean acidification due to the increase in carbon 

dioxide in the atmosphere, and the buffering function of the oceans, and the urbanization of coastal 

areas. 

These sources provide an overview. Afterward, it is useful that the learners inform themselves about 

possibilities to improve the situation of the ecosystem and the marine inhabitants through individual and 

collective action. The unit can, but does not have to, be embedded in a (fictitious) planning of a 

graduation trip.      

Autor: Brigitte Suchanek, 2021



Text 1 

 The jellyfish, which are washed up on many beaches 

around Mallorca these days, are likely to remain on the 

island for a few more weeks. The cnidarians are washed 

up this year a little earlier and also larger than usual, 

says Antoni Grau, Director General for Fisheries in the 

Balearic Ministry of Agriculture to the MZ. However, the 

phenomenon is not really exceptional, he said. (----). 

Mostly it is the so-called light or fire jellyfish 

(Pelagia noctiluca, lat). And then there is the 

poisonous Portuguese galley (Physlia physalis, lat), 

which is sighted in the spring every now and then. "Due 

to the Strait of Gibraltar, more and more of them are 

coming here. Then, as the water temperature rises, they 

die in June. That's the only advantage," says Grau, 

director general of fisheries at the Balearic Ministry of 

Agriculture. He adds that "the animals are washed up on 

the coasts by weather phenomena, such as storms or 

currents". "It is then difficult for them to get away from 

there. The jellyfish can move back and forth vertically 

well, but not horizontally. They can hardly fight currents, 

for example," says Grau. (Werner 2021).  

When the water contains much phytoplankton in spring 

and is warmer than usual, there are more jellyfish in 

summer, the Spanish Marine Research Institute (IEO), 

the Balearic Coastal Observatory (ICTS SOCIB), the 

Andalusian Institute of Marine Sciences (ICMAN-CSIC) 

and the University of Bergen find in a joint study now 

published in the journal Marine Ecology Progress Series 

(Gebhardt 2021).  

The class/course is planning a 

final trip. It should go to the 

Mediterranean, perhaps to a 

marine biology station or to a 

marine school.  

Since the group is to plan the 

trip as independently as 

possible, it has been decided to 

do some research first, also 

startled by the following reports: 

 

„Alarm on Mallorca - 

Poisonous jellyfish flood 

Mallorca's coasts"

„Beaches must be 

close“ 
 „Crime Scene World 

Oceans: Number of 

threatened fish 

species increasing" 

"Portuguese galley 

sighted off Mallorca"
Explain in English what jellyfish 

led to the so-called "jellyfish 

bloom" and what factors 

contributed to the increased 

occurrence of jellyfish in the 

western Mediterranean (Text 

1).

Causes of  jellyfish bloom 
  

Further Information 
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Causes of  jellyfish bloom 

Increased occurrence of fire jellyfish 

and also of the Portuguese jellyfish

also increasing size of the animals  

Atlantik Drifting due to storms or 

clean currents from the Atlantic ocean  

Warming of the oceans favors 

plankton growth and thus also the 

proliferation of jellyfish

Text 1 

 The jellyfish, which are washed up on many beaches 

around Mallorca these days, are likely to remain on the 

island for a few more weeks. The cnidarians are washed 

up this year a little earlier and also larger than usual, 

says Antoni Grau, Director General for Fisheries in the 

Balearic Ministry of Agriculture to the MZ. However, the 

phenomenon is not really exceptional, he said. (----). 

Mostly it is the so-called light or fire jellyfish 

(Pelagia noctiluca, lat). And then there is the 

poisonous Portuguese galley (Physlia physalis, lat), 

which is sighted in the spring every now and then. "Due 

to the Strait of Gibraltar, more and more of them are 

coming here. Then, as the water temperature rises, they 

die in June. That's the only advantage," says Grau, 

director general of fisheries at the Balearic Ministry of 

Agriculture. He adds that "the animals are washed up on 

the coasts by weather phenomena, such as storms or 

currents". "It is then difficult for them to get away from 

there. The jellyfish can move back and forth vertically 

well, but not horizontally. They can hardly fight currents, 

for example," says Grau. (Werner 2021).  

When the water contains much phytoplankton in spring 

and is warmer than usual, there are more jellyfish in 

summer, the Spanish Marine Research Institute (IEO), 

the Balearic Coastal Observatory (ICTS SOCIB), the 

Andalusian Institute of Marine Sciences (ICMAN-CSIC) 

and the University of Bergen find in a joint study now 

published in the journal Marine Ecology Progress Series 

(Gebhardt 2021).  

The class/course is planning a 

final trip. It should go to the 

Mediterranean, perhaps to a 

marine biology station or to a 

marine school.  

Since the group is to plan the 

trip as independently as 

possible, it has been decided to 

do some research first, also 

startled by the following reports: 

 
Explain in English what jellyfish 

led to the so-called "jellyfish 

bloom" and what factors 

contributed to the increased 

occurrence of jellyfish in the 

western Mediterranean (Text 

1).

Further Information 
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Poisonous jellyfish flood 

Mallorca's coasts"

„Beaches must be 

close“ 
 „Crime Scene World 
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species increasing" 

"Portuguese galley 

sighted off Mallorca"



Jellyfish rarely attract positive attention: When 

swimming in the sea, you would rather not touch 

the disgusting, slimy, and sometimes dangerous 

cnidarians. With their tentacles, cube jellyfish can 

cause severe burns on the skin and can even be 

fatal. They are also a nuisance for fishermen when 

they consume fish fry or get caught in masses in 

fishing nets. Now jellyfish are also causing alarm 

among researchers, because the transparent 

animals, which consist of up to 99 percent water, 

have turned out to be voracious predators. They 

could turn the food chains in the world's waters 

upside down and steal important nutrients from 

numerous fish.   

Researchers at the Virginia Institute of Marine 

Science (VIMS) in the U.S., as well as in Canada and 

France, have found that the hungry hollow animals 

eat away vital nutrients such as carbon from fish 

and waste it just as easily.

Die Wissenschaftlergruppe um Rob Condon vom 

The group of scientists led by Rob Condon of VIMS 

considers the increase in jellyfish blooms in waters 

around the world over the past few decades to be 

problematic. As the biologists report in the journal 

Proceedings of the National Academy of Sciences, 

an increase in jellyfish blooms could cause the 

voracious animals, which have lived on earth for 

more than 500 million years, to significantly disrupt 

the flow of nutrients in the ocean.

In a food chain, living organisms are closely related 

to each other, because the vital flow of energy and 

metabolism takes place through mutual eating and 

being eaten. For example, carbon, which is 

important for the cell structure of living organisms. 

A typical chain is: plankton - herring - cod - seal - 

polar bear. (Hulka 2011).    

In German, list the effect of the 

increased jellyfish occurrence.  

 

(Text 2: Interview with Dr. Dörthe 

Müller-Navarra, Priebe 2021).

Text 2

Effects on humans 
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Effects on humans 

Contact with jellyfish can cause 

serious burns and in rare cases be 

fatal (cube jellyfish, Portuguese 

jellyfish).

For fishermen and women, jellyfish 

are an unpopular by-catch because 

they clog nets and eat fry and 

juveniles.

Text 2 

Jellyfish rarely attract positive attention: When 

swimming in the sea, you would rather not touch 

the disgusting, slimy, and sometimes dangerous 

cnidarians. With their tentacles, cube jellyfish can 

cause severe burns on the skin and can even be 

fatal. They are also a nuisance for fishermen when 

they consume fish fry or get caught in masses in 

fishing nets. Now jellyfish are also causing alarm 

among researchers, because the transparent 

animals, which consist of up to 99 percent water, 

have turned out to be voracious predators. They 

could turn the food chains in the world's waters 

upside down and steal important nutrients from 

numerous fish.   

Researchers at the Virginia Institute of Marine 

Science (VIMS) in the U.S., as well as in Canada and 

France, have found that the hungry hollow animals 

eat away vital nutrients such as carbon from fish 

and waste it just as easily.

Die Wissenschaftlergruppe um Rob Condon vom 

The group of scientists led by Rob Condon of VIMS 

considers the increase in jellyfish blooms in waters 

around the world over the past few decades to be 

problematic. As the biologists report in the journal 

Proceedings of the National Academy of Sciences, 

an increase in jellyfish blooms could cause the 

voracious animals, which have lived on earth for 

more than 500 million years, to significantly disrupt 

the flow of nutrients in the ocean.

In a food chain, living organisms are closely related 

to each other, because the vital flow of energy and 

metabolism takes place through mutual eating and 

being eaten. For example, carbon, which is 

important for the cell structure of living organisms. 

A typical chain is: plankton - herring - cod - seal - 

polar bear. (Hulka 2011).    
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In German, list the effect of the 

increased jellyfish occurrence.  

 

(Text 2: Interview with Dr. Dörthe 

Müller-Navarra, Priebe 2021).



Liste the impact os the increased 

occurence of jellyfish (Text 3: Christian-

Albrechts-Universität zu Kiel 2017).  

 

Decide for yourself whether you want to 

do this in German or English. 

Effects on the ecosystem

Text 3 

"One of the reasons why jellyfish pose such a 

serious threat to oceanic ecosystems relates to 

energy conversion”, 

writes biologist Lisa-Ann Gershwin in her book Jellyfish - 

The fascination of an unrecognized life form. They 

transform energy the wrong way around. 

"Normally, animals with higher energy content eat 

those with lower”,  

Gershwin writes. A pound of tuna, for example, contains 

more energy than a pound of crustaceans, which are its 

prey. Jellyfish are a different story. They eat the eggs and 

larvae of fish that are above them in the food chain.  

"In the case of jellyfish blooms, this process 

transforms a high-energy, fish-dominated 

biological network into an ecosystem that has 

much lower energy value for other species, 

including humans”, 

 Gershwin writes. 

„See wasps are more feared than sharks in 

Australia",  

says Rainer Kaiser, curator of the Aquarium Berlin, which 

also has a large jellyfish farm.  

""You can barely see them, and they swim after 

you, too."  

The venom of the sea wasp is said to cause indescribable 

pain and kills a person in minutes because it blocks the 

heart. 

One of the most dangerous jellyfish in the 

Mediterranean is the Portuguese Galley (Physalia 

physalis), which has just been spotted again off 

Mallorca. Their venom is not deadly for humans in 

most cases but very painful. This is probably why 

Portuguese galleys are also called "Floating Terror”. 

No jellyfish that are deadly to humans live in the 

North and Baltic Seas. However, both the shimmering 

blue-green luminescent jellyfish (Pelagia noctiluca), 

and the yellow hair jellyfish (Cyanea capillata) cause 

unpleasant rashes." 

(Baier 2018). 

 

For more information on jellyfish 

threats, click here ! (Christian-

Albrechts-Universität zu Kiel 
2017)
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Text 3 

Effects on the ecosystem

Jellyfish disrupt the flow of nutrients in 

the marine ecosystem by removing 

energy from it in the form of carbon 

because, as low-energy animals, they eat 

those with higher energy content.

Liste the impact os the increased 

occurence of jellyfish (Text 3: Christian-

Albrechts-Universität zu Kiel 2017).  

 

Decide for yourself whether you want to 

do this in German or English. 

"One of the reasons why jellyfish pose such a 

serious threat to oceanic ecosystems relates to 

energy conversion”, 

writes biologist Lisa-Ann Gershwin in her book Jellyfish - 

The fascination of an unrecognized life form. They 

transform energy the wrong way around. 

"Normally, animals with higher energy content eat 

those with lower”,  

Gershwin writes. A pound of tuna, for example, contains 

more energy than a pound of crustaceans, which are its 

prey. Jellyfish are a different story. They eat the eggs and 

larvae of fish that are above them in the food chain.  

"In the case of jellyfish blooms, this process 

transforms a high-energy, fish-dominated 

biological network into an ecosystem that has 

much lower energy value for other species, 

including humans”, 

 Gershwin writes. 

„See wasps are more feared than sharks in 

Australia",  

says Rainer Kaiser, curator of the Aquarium Berlin, which 

also has a large jellyfish farm.  

""You can barely see them, and they swim after 

you, too."  

The venom of the sea wasp is said to cause indescribable 

pain and kills a person in minutes because it blocks the 

heart. 

One of the most dangerous jellyfish in the 

Mediterranean is the Portuguese Galley (Physalia 

physalis), which has just been spotted again off 

Mallorca. Their venom is not deadly for humans in 

most cases but very painful. This is probably why 

Portuguese galleys are also called "Floating Terror”. 

No jellyfish that are deadly to humans live in the 

North and Baltic Seas. However, both the shimmering 

blue-green luminescent jellyfish (Pelagia noctiluca), 

and the yellow hair jellyfish (Cyanea capillata) cause 

unpleasant rashes." 

(Baier 2018). 

 

For more information on jellyfish 

threats, click here ! (Christian-

Albrechts-Universität zu Kiel 
2017)
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1. In English, analyze the position of jellyfish in the food web and then describe in German what jellyfish 

feed on and what their predators are (Fig. 1 and Texts 1-3). 

2. Discuss in English or German whether and, if so, what disturbance in the food web may have 

facilitated the appearance of the jellyfish.  

3. Make assumptions about the consequences of this disturbance for the great predators. You may 

decide in which language you do it. If you choose a language other than English or German, add 

comments with your most important findings in one of the two languages. 

Fig. 1: In Anlehnung an Sterling o.J.

Autor: Brigitte Suchanek, 2021

Subjects areas II+III 
SDG 14 – Ocean p.1  (Tasks)



3. Make assumptions about the consequences of 

this disturbance for the great predators. You 

may decide in which language you do it. If you 

choose a language other than English or 

German, add comments with your most 

important findings in one of the two languages. 
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Jellyfish food 

Jellyfish predators 

2. Discuss in English or German whether and, 

if so, what disturbance in the food web may 

have promoted the appearance of the 

jellyfish. 

Disruptions in the food web 

Possible consequences of  the  
malfunction in the food web 

1. In English, analyze the position of jellyfish 

in the food web and then describe in 

German what jellyfish feed on and who 

their predators are (Fig. 1 and texts 1-3).



Zooplankton 

Fish larvae 

Small Fish 

Direct predators: 

Sea turtles 

Fish

Fish population declines also 

cause population declines in 

the final links of the food chain, 

the 4th or 5th order consumers 

(predators, whales, squid).

Assumption 1: Reduction of sea 

turtle population 

>>> more jellyfish  

Assumption 2: Reduction of fish 

stock due to overfishing  

 >>> more jellyfish 

Assumption 3: Reduction of fish 

population by the jellyfish 

themselves  >>> more jellyfish

3. Make assumptions about the consequences of 

this disturbance for the great predators. You 

may decide in which language you do it. If you 

choose a language other than English or 

German, add comments with your most 

important findings in one of the two languages. 

Subject area II 
SDG 14 – Ocean, p.2 (Solutions)

2. Discuss in English or German whether and, 

if so, what disturbance in the food web may 

have promoted the appearance of the 

jellyfish for the big predators

1. In English, analyze the position of jellyfish 

in the food web and then describe in 

German what jellyfish feed on and who 

their predators are (Fig. 1 and texts 1-3).

Jellyfish food 

Jellyfish predators 

Disruptions in the food web 

Possible consequences of  the  
malfunction in the food web 



1. In English, analyze the position of jellyfish 

in the food web and then describe in 

German what jellyfish feed on and who 

their predators are (Fig. 1 and Texts 1-3).

Jellyfish food

Jellyfish predators 

Fig. 1: Based on  Sterling o.J.

Autor: Brigitte Suchanek, 2021
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Fig. 1: Based on Sterling o.J.

Direct predators: 

Sea turtles 

Fish

Zooplankton 

Fish larvae 

Small fish
1. In English, analyze the position of jellyfish 

in the food web and then describe in 

German what jellyfish feed on and who 

their predators are (Fig. 1 and Texts 1-3).
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Jellyfish food

Jellyfish predators 



2. Discuss in English or German whether and, 

if so, what disturbance in the food web may 

have promoted the appearance of the 

jellyfish. 

Disruptions in the food web 

Subject area II 
SDG 14 – Ocean (Tasks)

Fig. 1: Based on Sterling o.J.
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Fig. 1: Based on Sterling o.J.

2. Discuss in English or German whether and, 

if so, what disturbance in the food web may 

have promoted the appearance of the 

jellyfish. 

Assumption 1: Reduction of sea 

turtle population 

>>> more jellyfish  

Assumption 2: Reduction of fish 

stock due to overfishing  

 >>> more jellyfish 

Assumption 3: Reduction of fish 

population by the jellyfish 

themselves  >>> more jellyfish

Disruptions in the food web 



Possible consequences of  the  
malfunction in the food web 3. Make assumptions about the consequences of 

this disturbance for the great predators. You may 

decide in which language you do it. If you choose 

a language other than English or German, add 

comments with your most important findings in 

one of the two languages. 

Subject area II 
SDG 14 – Ocean (Tasks)

Fig. 1: Based on Sterling o.J.
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Fig. 1: Based on Sterling o.J.

Possible consequences of  the  
malfunction in the food web 3. Make assumptions about the consequences of 

this disturbance for the great predators. You may 

decide in which language you do it. If you choose 

a language other than English or German, add 

comments with your most important findings in 

one of the two languages. 

Fish population declines also 

cause population declines in 

the final links of the food chain, 

the 4th or 5th order consumers 

(predators, whales, squid).



According to the Living Planet 

Index, many marine species 

are threatened. List the most 

endangered species or orders 

in English (Figs. 2 - 4). 

 

Endangered marine animals

Fig. 2: (WWF 2015: 8)

Autor: Brigitte Suchanek, 2021
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Fig. 2: (WWF 2015: 8)

Fig. 2: Turtles: 60% endangered species. Among 

them: leatherback turtle, hawksbill and 

loggerhead turtle, olive ridley turtle.

Seals and o�ers 30% ex)nct or endangered.

Seabirds approx. 16% ex)nct or endangered, 

Sharks and rays
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According to the Living Planet 

Index, many marine species 

are threatened. List the most 

endangered species or orders 

in English (Figs. 2 - 4). 

 

Endangered marine animals
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Fig. 4: (WWF 2015: 11)

Fig. 3: (WWF 2015: 10)

Autor: Brigitte Suchanek, 2021



Sea turtle 

Kiesewetter 2020a 

Hillmann o.J.

Smooth Ray

© Rich Carey / shutterstock  Geo Natur
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Sting- 
ray

WWF 2013

Kiesewetter 2020d

Rays

Swordfish 
Endangered 

fish

WWF Fischratgeber o.J.
Problanta 2018

Inform yourself  about an 

endangered species and 

create  

A profile  

A pitch or  

A small 

presentation. 

You will find links to various particularly 

endangered species, but of course you 

can also do your own research. Often 

you will also find videos among the links. 

You may decide in which language you 

want to publish your results. If you 

choose a language other than English or 

German, add explanations (e.g. 

footnotes, or subtitles in the pitch) in 

one of the two languages  

Tuna-Project on the 

Philippinswwf.de

WWF Artenlexikon o.J.  

TunaII (WWF o.J.) 

Tuna

© by Andrey Nekrasov / WWF-Canon

Dolphin (Kiesewetter 2020b)

Dolphin 



 Species name

Taxonomic classification

Occurrence 

Physique/Size 

Nutrition 

Reproduction 

Endangerment status

Threat Cause

Changes since 2010  

Instructions for the profile

After the presentation of the 

group results, create an 

overview of the threat 

causes, preferably in a mind 

map.

You will find links to various particularly 

endangered species, but of course you can 

also do your own research. Often you will also 

find videos among the links. You may decide in 

which language you want to publish your 

results. If you choose a language other than 

English or German, add explanations (e.g. 

footnotes, or subtitles in the pitch) in one of 

the two languages   

WWF Species Encyclopedia 

Hammerhead Shark

Sharks (Kieswetter 2020c)  

Sharks II (Erbach 2020)  

Sharks III (Planet Schule 2010) 

Sharks and RaysZidowitz 2021)

Sharks

World Ocean Reviews o.J.

Autor: Brigitte Suchanek, 2021
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Inform yourself  about an 

endangered species and 

create  

A profile  

A pitch or  

A small 

presentation. 



Causes of  the precarious situation of  many marine animals

1. Using Fig. 5, explain in English how the fish population has developed over the past decades. 

2. Figure 6 shows the comparison between large-scale and small-scale (nearshore) fisheries. 

3. Evaluate the overview with regard to the environmental and social consequences of the respective fishing methods and 

enter the results in the table in German or English.  

4. Give reasons why overfishing is contributing massively to the decline of large predatory fish and whales. You may decide 

in which language you do it. If you choose a language other than English or German, add comments with your most 

important findings in one of the two languages. 

Fig. 5: WWF 2015: 28

Subject area III 
SDG 14 – Ocean, causes of  endangerment 

Fish stock development 
  

Overfishing 

Fig. 6: WBGU 2013: 128 

Figure from Jacquet and Pauly. 2008. Funding Priorities: Big Barriers to Small-Scale Fisheries. 

Conservation Biology 22: 832-835. Used with permission of Society for Conservation Biology. 

Comparison of  fishing methods

Autor: Brigitte Suchanek, 2021



Since 1978, the percentage of fish 

stocks that have not been fully 

exploited has steadily declined, 

from about 40% to about 12%.

In contrast, the proportion of fish 

stocks that were fully exploited 

increased from about 50% to 

about 60%.

In 1974, only about 10% of fish 

stocks were overfished; by 2011, it 

was nearly 30%.

Small-scale fisheries received only 

about 25% of all subsidies, but 

employed about 24 times as many 

people. 

The catch for human consumption 

is the same for both forms. In large-

scale fisheries, more than the same 

amount of fish is additionally 

processed into fish meal and oil, 

while in small-scale fisheries almost 

nothing is processed. 

Fuel consumption is minimal in 

small-scale fisheries compared to 

industrial fisheries.

Fish stocks and stocks of other 

marine life are additionally 

depleted by large amounts of 

bycatch in large-scale fisheries, but 

almost not at all in small-scale 

fisheries. 

Causes of  the precarious situation of  many marine animals

1. Using Fig. 5, explain in English how the fish population has developed over the past decades. 

2. Figure 6 shows the comparison between large-scale and small-scale (nearshore) fisheries. 

3. Evaluate the overview with regard to the environmental and social consequences of the respective fishing methods and 

enter the results in the table in German or English.  

4. Give reasons why overfishing is contributing massively to the decline of large predatory fish and whales. You may decide 

in which language you do it. If you choose a language other than English or German, add comments with your most 

important findings in one of the two languages. 

Fig. 5: WWF 2015: 28
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Overfishing 

Fig. 6: WBGU 2013: 128 

Figure from Jacquet and Pauly. 2008. Funding Priorities: Big Barriers to Small-Scale Fisheries. 

Conservation Biology 22: 832-835. Used with permission of Society for Conservation Biology. 

Autor: Brigitte Suchanek, 2021

Fish stock development 
  

Comparison of  fishing methods



1. Figures 7, 8, and the QR code from the Living Planet Report 2020 show other causes for the 

alarming state of the oceans, as well as the potential consequences of these and other human 

interventions. List them in English.  

2. In German, summarize the pressures on the oceans listed in text 3 (next page). (You can find 

more information about CO2 increase at the UE Climate Change. 

Causes (Task 1)

Fig. 7: WWF 2015: 24

Fig. 8: WWF 2015: 25

Important causes are 

listed in the Living 

Planet Report 2020 at 

this link on page 72.

Further Causes (Task 2)

Autor: Brigitte Suchanek, 2021
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Offshore installations, strong increase in 

coastal tourism, destruction of 

mangrove forests and other habitats, 

plastic and other waste, including that 

from cruise ships.  

Increase in shipping traffic by 300%.  

Strong increase in subsidies leads to 

overfishing, destruction of near-bottom 

habitats by industrial fishing. 

Destruction of seagrass beds and corals 

(50%).  

Warming of sea water, an increase of 

3-5 °C is expected by 2100.  

Population growth on the coasts

Ocean acidification due to 

increase in Co2 emissions, 

Danger for corals and 

calcifiers, which can poorly 

form their shells due to the 

falling carbonate content 

Decomposition of the plastic 

to microplastic

1. Figures 7, 8, and the QR code from the Living Planet Report 2020 show other causes for the 

alarming state of the oceans, as well as the potential consequences of these and other human 

interventions. List them in English.  

2. In German, summarize the pressures on the oceans listed in text 3 (next page). (You can find 

more information about CO2 increase at the UE Climate Change. 

Causes (Task 1)

Fig. 7: WWF 2015: 24

Fig. 8: WWF 2015: 25

Important causes are 

listed in the Living 

Planet Report 2020 at 

this link on page 72.

Further Causes (Task 2)
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Source: Martens und Ellmers 2020: 168

Pollution of  the oceans continues to increase 

The situation is aggravated by the increasing pollution and acidification of the oceans. The oceans are increasingly 

misused as a trash dump: More than 10 million tons of plastic enter the oceans every year, where they decompose into 

tiny microplastic particles in an extremely slow process. According to a study published in October 2020 by the 

Australian government science agency CSIRO, around 15 million tons of microplastics have accumulated in the deep sea 

over the decades. The ongoing littering of the oceans poses a major threat to both marine life and humans, who 

reabsorb the (micro)plastic through the food chain. By 2050, the mass of plastic in the sea could exceed that of fish if 

decisive countermeasures are not taken. At least the EU has sent an important political signal here with the adoption of 

the "Single-Use Plastic Directive" in 2019 (see Box 14.1). (opposite) 

The ongoing acidification of the oceans is directly related to the rising CO2 emissions worldwide. The oceans have 

absorbed about a quarter of man-made CO2 emissions within the last 200 years. As a result, the acidity of the oceans 

has increased by around 30 percent since the beginning of the industrial revolution and will increase by a further 100 - 

150 percent by 2100 if no consistent countermeasures are taken. 

The acidification of the oceans poses an immense threat to the most species-rich ecosystem of the seas, the coral reefs, 

and all other so-called calcifiers (including mussels, snails, etc.), since the carbonate content in the oceans as a necessary 

building material for the shells and skeletons is steadily decreasing due to growing acidification. If CO2 emissions 

continue to rise, by 2050, more than 90 percent of the 

worldwide coral reefs are disappearing.

The handbook  „Agenda 2030: Wo steht die 

Welt“ (Where does the world stand) takes stock 

after 5 years of SDGs. 

Further materials 

The fight against throwaway plastic in the EU  

The fight against plastic pollution has been an important issue on the EU agenda for 

several years. In January 2018, the European Commission published a strategy to reduce 

plastic in the circular economy. Based on it and after months of further discussions in the 

various EU bodies, the European Parliament and the European Council adopted the EU 

Directive on reducing the environmental impact of single-use plastic, known as the 

Single-Use Plastic Directive (SUP Directive), on June 5, 2019. It came into force on July 3, 

2019, and provides for an EU-wide ban on single-use plastic from July 3, 2021. 

The directive includes a number of measures that are also relevant to marine pollution 

control, including:  

A ban on selected single-use plastic products for which alternatives made from other 

materials are available. These include cotton swabs, cutlery, plates, straws, stirrers, 

balloon sticks, and cups, food and beverage containers made from polystyrene or oxo-

degradable plastics.

T3

T4
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Measures to reduce the consumption of food containers and beverage cups made from plastic and specific 

marking and labeling of certain products. 

Expanded producer responsibility by requiring them to share in the costs of waste management and cleanup 

efforts, and to indicate on certain products the negative effects of improper disposal and reusable systems. 

Strengthening of recycling by requiring beverage bottles to contain a mandatory 25 percent recycled plastic 

from 2025, and at least 30 percent from 2030. 

Achieving a quota of 90 percent for the separate collection of single-use plastic bottles by 2029 (77 percent by 

2025), for example through the Europe-wide introduction of a deposit system.

On the basis of the EU directive, the German cabinet launched the ordinance banning single-use plastics on June 

14, 2020. 

List and evaluate the EU's actions in 

the fight against throwaway plastic 

in English. (T 4) 

 

Measures against throwaway plastic

Autor: Brigitte Suchanek, 2021
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Ban of single-use plastic by July 3, 

2021, e.g. single-use tableware and 

cutlery, plastic straws, plastic 

chopsticks. 

Reducing the consumption of plastic 

containers for food and beverages  

Participation of the manufacturers in 

the costs 

Labeling of harmful products 

Increased recycling rate through the 

introduction of a Europe-wide 

deposit system

Subject area II + III 
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Measures to reduce the consumption of food containers and beverage cups made from plastic and specific 

marking and labeling of certain products. 

Expanded producer responsibility by requiring them to share in the costs of waste management and cleanup 

efforts, and to indicate on certain products the negative effects of improper disposal and reusable systems. 

Strengthening of recycling by requiring beverage bottles to contain a mandatory 25 percent recycled plastic 

from 2025, and at least 30 percent from 2030. 

Achieving a quota of 90 percent for the separate collection of single-use plastic bottles by 2029 (77 percent by 

2025), for example through the Europe-wide introduction of a deposit system.

On the basis of the EU directive, the German cabinet launched the ordinance banning single-use plastics on June 

14, 2020. 

Source: Martens und Ellmers 2020: 169

List and evaluate the EU's actions in 

the fight against throwaway plastic 

in English. (T 4) 

 

Measures against throwaway plastic



Remote fishing vessels difficult to monitor 

IUU fishing is related to industrial deep-sea 

fishing (distant water fishing, DWF). DWF 

fishing vessels can operate in distant ocean 

areas and remain there for months without 

returning to their port. DWF is difficult to 

monitor, which facilitates illicit practices, points 

out IUU Watch, an organization founded by 

the Environmental Justice 

Foundation, Oceana, Pew Charitable Trusts, 

and the WWF. "Ocean fisheries remain elusive 

despite their importance to international trade 

and economies," warns the Stimson Center. 

"Their opaque practices reveal little 

information about where the vessels operate, 

who their owners are, how much fish is caught, 

how the fish enters the trade, what working 

conditions are on board, and how their access 

to the waters of other states is regulated." (....) 

(Gutierrez 2021)

The text addresses the role of illegal 

fishing (IUU) and the problems of 

combating it.  

1. Write down, what threat IUU fishing 

poses.  

2. Explain what the difficulties of 

controlling fishery are.

Illegal, unreported, and unregulated (IUU) 

fishing is one of the greatest threats to our 

oceans. According to the Food and Agriculture 

Organization (FAO), it damages the 

sustainability of fishing grounds, the incomes 

and food security of coastal populations, and 

makes it challenging to protect marine 

ecosystems. IUU fishing involves a range of 

criminal practices, such as fishing without a 

license, violating rules of the state in which the 

vessel is registered or operates, misreporting or 

failing to report catches, and fishing for 

unregulated stocks. Often these practices are 

controlled by transnational criminal networks. 

IUU fishing is very profitable. In 2009, the only 

global study estimated their annual revenues at 

between $10 billion and $23.5 billion, 

equivalent to catches of between 11 million 

and 26 million metric tons. These practices 

particularly harm developing countries: In West 

Africa, for example, it is estimated that 40 

percent more fish are caught than appear in 

the official statistics.

Subject area II + III 
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Research the topic in your group. Together, 

think about which form of presentation and 

which language(s) seem most suitable for your 

results. In the info boxes you will find some 

links to your topic, of course you can do 

further research. For the topic of protected 

areas, you can also refer to texts 1 and 2 (next 

page). 

 

After all this information, the students are a bit 

perplexed and wonder if they should even make the 

trip to the sea. 

It is decided to split up into groups for this purpose 

and

to consider what actions each individual can take 

to help improve the state of the oceans (Group 

1) 

to research what measures have already been 

taken to protect the oceans (Group 2) 

to look for suitable marine schools to study the 

topic in more detail during the trip (Group 3) and 

then to exchange and decide on the results.

Atlas of the sea 

(Heinrich-Böll 

Stiftung 2017)   

  

Platic in the sea 

(Geo.de o.J.) 

WWF Shopping 

guide: Fish and 

seafood (WWF o.J.) 

  

 

Meditterranean 

Microplastic Project 

(Herole o.J.)

Marine 

protected areas 

(NABU e.V. 

Deutschland 

o.J.)  

Marien 

protected areas 

II (DNR e.V. o.J.)  

Marine 

protected areas  

III (Greenpeace 

o.J.)  

Marine 

protected areas  

IV (WWF o.J.) 

Atlas of the sea 

(Heinrich-Böll 

Stiftung 2017)  

  

Sea turtles on 

Zakynthos 

(Knauer 2007) 

Medasset 

(Medasset 

2019)  

Sea school 

(Meeresschule 

Pula o.J.)   

  

  

 

Sea 

School(Meeress

chule Pula o.J.)   

Mare Vivum 

(Mare Vivum 

o.J.) 

Unimare 

(Unimare o.J.)  

   

Institute for 

Marine Biology 

(Institut für 

Marine Biologie 

o.J.)             
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Text 1 

How law agreements of  the sea should 
protect the oceans 

he oceans and their secondary seas cover around 71 percent 

of the earth's surface. Due to their immense extent and their 

function as a source of food and resources, they can be 

considered a common good of humankind. They act as places 

of relaxation, significantly influence our climate, and are 

home to the greatest biodiversity on earth. A large part of the 

marine areas lies outside of national legal systems (ABNJ - 

areas beyond national jurisdiction), and intervention 

regulations in these areas are only insufficiently developed. 

A first step to counteract this was the United Nations 

Convention on the Law of the Seas (UNCLOS), which was 

enforced in 1994 and established a system of different marine 

zones while providing a legal framework for nature 

conservation regulations on the high seas. Article 192 of the 

Convention on the Law of the Seas clearly states that the 

contracting states' duty is to adequately protect and preserve 

the marine environment. Under the umbrella of the United 

Nations and through further international agreements, a 

complex system of marine governance has developed, which, 

unfortunately, has only been able to halt the increasing loss of 

species in the oceans to a limited extent to date. 

Convention on the Law of  the Sea 

 The Law of the Sea Convention divides the sea into 

different legal zones. The sovereignty of a state 

decreases with increasing distance from the coast. In 

the territorial sea, the sovereignty of the coastal state is 

already limited because ships of all countries are 

allowed to transit these waters. In the 200-nautical-

mile zone, also called the exclusive economic zone 

(EEZ), a coastal state has the exclusive right to develop 

living and non-living resources. Thus, it may exploit oil, 

natural gas, mineral resources, or fish stocks. The 

continental shelf area, which is a natural extension of 

the mainland and can extend beyond the EEZ, may 

develop living and non-living resources on and in the 

seabed.    

Source: NABU e.V. Deutschland o.J.

When it comes to protecting the oceans, marine 

protected areas play an important role. They are 

intended to create refuges for marine life and 

thus preserve marine biodiversity. Researchers in 

the Mediterranean Sea have now investigated 

what such protected areas actually do for fish 

biodiversity. They found an interesting effect: In 

protected areas, not only did the number of fish 

increase overall, but biodiversity and the relative 

balance of species among themselves also 

developed positively.   

                                                                                                                   
Text 2 

So much on the theory. Shane Bowes from the German 

Center for Integrative Biodiversity Research (iDiv) in 

Leipzig and his colleagues have now investigated whether 

this can also be proven effective in practice in the 

Mediterranean Sea. This is one of the most heavily 

influenced and fished marine areas in the world. Currently, 

6.5 percent of the Mediterranean Sea is designated as 

protected areas with varying levels of protection. 

However, fishing and any other extraction of marine 

resources are only completely prohibited in one percent of 

the sea. The researchers have now studied species 

diversity in 43 protected and 41 normally fished sites in 

the northern Mediterranean. They compared the number 

of individuals, the relative abundance of species, and their 

distribution inside and outside protected areas. (.......)  

The evaluations revealed that marine conservation has a 

major impact on biodiversity. However, rare and common 

species benefit to varying degrees. According to Bowes 

and his team, the stocks of common and heavily fished 

fish species recover best - their abundances and species 

numbers increase both in the individual protected areas 

and overall across all protected areas. In contrast, 

biodiversity changes for rare fish species are much smaller. 

(.........) 

Bowes and his colleagues attribute this to the fact that 

stocks of predatory fish, which are heavily overfished 

elsewhere, are recovering well. (......) According to the 

scientists, their overall findings indicate that marine 

protected areas can help counteract the biological 

impoverishment of the ocean. However, such measures 

are particularly effective when protected areas are 

interconnected. 

Source: Blowes 2020

Infotexts: Marine protected areas
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Are aquacultures a solution?

Per capita, fish and seafood consumption has doubled over the last 

50 years. Demand has increased immensely, especially in 

industrialized and emerging countries. In response, aquacultures 

have been massively promoted with government and development 

aid funds since the 1970s. In 1950, aquacultures produced around 

500,000 metric tons of live weight globally; by 2014, that figure 

had risen to 73.8 million metric tons, 88 percent of it in Asia. China 

alone produces 62 percent of the world's products, making it the 

most critical aquaculture nation. Aquaculture takes place on land in 

ponds, flow-through systems, recirculating systems, and in large 

net cages in the sea. Farming on the high seas and coasts accounts 

for 36 percent of total production. The main products farmed are 

fish, shrimp, crabs, and mussels. The aim is not only to satisfy the 

steadily rising global demand for fish and seafood but also to find a 

solution for overfishing. However, aquacultures, especially on an 

industrial scale, are an ethically, ecologically, and usually also 

socially highly dubious answer to overfishing and food security. 

This is because they entail a large demand for food:

1. In English, describe the evolution of fish raised in 

aquaculture (Fig. 12).  

2. In German, explain to what extent this is a 

problematic breeding form. (T 5)  

3. Think about which improvements represent the 

aquaculture shown in Figure 13. You may decide 

in which language you do it. If you choose a 

language other than English or German, add 

comments with your most important findings in 

one of the two languages. Fig. 12: Heinrich-Böll Stiftung 2017: 13

Fig. 13: Heinrich-Böll Stiftung 2017: 12

Subject area III 
SDG 14 Sea – Causes of  threats and solutions (Tasks)  

Around 2.5 to 5 kilograms of wild fish are needed to 

produce one kilogram of shrimp, salmon, or other fish. 

Around 20 kilograms are needed for tuna. For example, the 

fattening of bluefin tuna in cage nets around Malta 

threatens local stocks of mackerel and sardines, which are 

fed to large predatory fish. So aquaculture does not 

necessarily help curb overfishing in the world's oceans. 

Aquaculture, as mass underwriter farming, is an ecological 

disaster. The fish get injured, become sick, and become 

infested with parasites faster. To counteract this, antibiotics 

and chemical maces - from hygiene baths to pesticides - are 

widely used to pollute the water. The more animals are kept 

in a breeding tank, the more excrement, food scraps, and 

carcasses are produced, which sink to the ground below the 

breeding tanks, over-fertilizing the water. As wastewater 

from the aquaculture operations, the nutrient-rich water, 

along with chemicals and drug residues, enters rivers, lakes, 

oceans, and adjacent soils. In addition, mangrove forests 

often have to make room for aquacultures. This is 

particularly absurd, as they are the nursery grounds for 

many fish species. Between 1980 and 2005, 20 percent of 

the world's mangrove forests were already destroyed by 

human intervention, and more than half of this (52 percent) 

was due to the establishment of aquacultures. In the 

Philippines alone, two-thirds of mangrove forests have been 

cut down because of shrimp farms. Aquacultures destroy 

the livelihoods of local populations and fuel local conflicts. 

This is because aquacultures massively reduce the catches 

of traditional coastal fisheries. People are being displaced or 

forced into new work models. Today, around 19 million 

people already work in this sector.

T5



1) While the proportion of fish farmed in 

aquaculture was minimal in 1954, it 

increased slowly at first and then sharply 

from 1994 onwards, and now exceeds 

50%. 

2) Aquacultures use large amounts of 

fodder, so stocks of other fish that are 

fed to predators dwindle. Factory 

farming leads to the spread of disease 

and injury. The medicines used against 

them, such as antibiotics and pesticides, 

contaminate the water. Together with 

the feces, the water of the adjacent 

rivers or seas is massively polluted. 

Mangrove forests often fall victim to 

aquacultures, endangering the food 

supply of the local population and 

frequently leading to their displacement. 

3) Here, the natural material cycle, as well 

as the food chains, are replicated, 

whereby the surrounding ecosystems are 

only slightly burdened. However, fish oil 

is also fed here

Subject area II+III 
Suggested solutions

Worksheet Aquaculture Worksheet  Environmental disaster 

1) On a stretch of 250 km there is a death 

zone, tons of fish, crabs, sea turtles, but 

also mammals have died. 

2) The direct cause is the mass occurrence 

of a toxic red alga. The discharge of 1.5 

billion liters of chemicals from a fertilizer 

factory in the spring to prevent the dam 

bursting of a retention tank resulted in 

massive overfertilization of the water 

body, which led to the explosive growth 

of algae.

3) The growth of algae is a natural process, 

but the mass growth is man-made.
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