
In 2016, 30 sperm whales stranded at various 
locations along the North Sea coast. All indivi-
duals were young bulls around the same age. 
Several research groups from the countries 
concerned are trying to explain the stranding.

   

Source:  
Press release Nationalpark Wattenmeer / Brunckhorst / LKN SH
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Each year, between 5 and 13 million tonnes 
of plastic are entering the oceans. In many 
countries, garbage is disposed in rivers or 
seas because it is the simplest and most cost-
effective solution. 

Source: 
https://www.nabu.de/natur-und-landschaft/meere/
muellkippe-meer/muellkippemeer.html
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A large group of squids can be driven into the 
North Sea by strong storms in the northeast 
Atlantic.

Source:  
Department of Mathematics University of Oslo, 1995
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Sperm whales feed on squid. They are the-
refore consumers of the third order. For this, 
they swim thousands of kilometers into the 
Polar Sea and reach depths of more than   
1 km.

Source:  
Display of sperm whale and giant squid battling in the Museum of 
Natural History, New York City, USA, Photo: Mike Goren
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Oceanic acidification is particularly affecting 
small marine life such as plankton, crustace-
ans and invertebrates. When pH is reduced, 
they are no longer able to build their shells.

Source:
Luc Beaufort, CEREGE, Univ. Aix-Marseille, CNRS
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Squids feed on invertebrates and small fishes. 
They are second-order consumers.

Source:  
https://de.wikipedia.org/wiki/Kalmare#/media/ 
File:Loligo_vulgaris.jpg
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’Plastic’ refers to many different kinds of syn-
thetic materials that are made primarily using 
crude oil. These are barely or not biodegra-
dable. Every year up to 322 million tons of 
plastic are produced.

Source:  
https://www.badische-zeitung.de/literatur-1/plastik-sogar-im-
blut--33129120.html
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In January and February 2016, 30 sperm  
whales stranded on the coasts of the North  
Sea in Denmark,  England,  Germany, France 
and the Netherlands.

In brackets: Number of stranded animals/ investigated plastic in 
gastro-intestinal tracts

Source: Unger et al. (2016). Large amounts of marine debris found 
in sperm whales stranded along the North Sea coast in early 2016. 
Marine Pollution Bulletin, 112(1), 134-141.
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Overfishing occurs when more fish is caught 
than the population can replace through natu-
ral reproduction. Approximately 60-70% of the 
world‘s fish species are overfished.

Source:
Hans Hillewaert
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Noise may disturb the echolocation of porpoi-
ses. In some situations, whales may no longer 
be able to orientate themselves due to noise 
impact; they may not be able to find food and 
therefore they may eventually die.

 Source: 
Mark Malleson
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Oceans can absorb large amounts of carbon 
dioxide. It will react with water to form carbonic 
acid, which leads to acidification, or a lowering 
of the pH value of the oceans. 

Quelle:
Unsplash, Thomas Vimare
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Sperm whales have a strong social structure, 
living in groups usually led by a dominant 
animal. 

Source: The Dominica sperm whale project:  
http://www.thespermwhaleproject.org/
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Plastic breaks down very slowly by salt water 
and UV radiation. The remains are known as 
microplastic. Plastic bags are estimated to last 
up to 20 years, compared to aluminum cans 
lasting 200 years and fishing lines 600 years.

Source:  
https://www.spektrum.de/news/
wohin-verschwindet-unser-plastikmuell/1315749
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Heat radiated from the earth is reflected by 
the high carbon dioxide content in the atmo-
sphere. The creates the greenhouse effect 
and a warmer climate.

Source:
Kai Tholen, pixelio.de
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Primary producers, such as phytoplankton, 
are at the very beginning of the food chain.

Source:  
https://seos-project.eu/oceancurrents/oceancurrents-c04-p03.
de.html
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The construction of offshore wind farms 
produces a lot of underwater noise. At close 
range the sound levels are comparable to 
explosions.

Source: Orsted
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Up to 25 kg plastic waste was found in a single 
stranded sperm whale.

Source:  
Unger et al. (2016). Large amounts of marine debris found in 
sperm whales stranded along the North Sea coast in early 2016. 
Marine Pollution Bulletin, 112(1), 134-141.
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The North Sea is very shallow in many places. 
In shallow waters the echolocation system 
of the sperm whales may not work properly, 
leading to disorientation. 

Source: Dennis Brennecke
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During combustion of coal, oil and natural gas, 
large amounts of carbon dioxide is released 
into the atmosphere.

Source: University of Aberdeen
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Zooplankton (e.g. small crustaceans) feed 
on phytoplankton and they are first-order 
consumers.

Source: Kieler Forschungswerkstatt
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The „bubble curtain“, a „wall“ of air bubbles, is 
used in the construction of wind power plants 
to reduce noise propagation.  

 Source: 
https://www.windkraft-journal.de
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Sperm whale can reach up to 70 years old. 
Males can reach lengths of 20 meters and 
a weight of up to 50 tons while females can 
reach a length of up to 12 meters. 

Source:  
Kurzo, wikipedia.org
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Plastic waste has already been found in many 
marine organisms (e.g. in squid, mussels, 
crustaceans, fishes, birds and seals) since it 
is often confused with food. 

Source: Craig Nash
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Plants rely on nutrients in the water and on 
the sun as energy. Animals feed on plants as 
well as other animals. Organisms are linked 
through what they eat and what eats them in 
a food chain. Many food chains are intercon-
nected into a network called a food web.

Source:   
https://commons.wikimedia.org/w/index.php? 
curid=3553150  
https://worldoceanreview.com/wor-2/
oekosystem-artenvielfalt/lebensraum-der-fische/
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Scientific approach
Experiments and research are important to answer scientific questions. At the same time, published 
results as well as presenting them to others in conferences is essential for the progress of science. 
These steps are important to make information accessible globally and to find solutions together. 
It happens often that several research groups are conducting research on the same problem. 
They will all try to be the first to publish their findings.

   



Instruction: how to play the Mystery Game

1. You will be one researcher from Germany, France or United Kingdom. You and your colleagues 
will try to find a plausible explanation for the strandings in the North Sea by using the cards. 

2. Read all the mystery game cards and group them into categories. Sort the cards in a logical 
sequence and eliminate cards that are not relevant for the stranding of sperm whales. Look 
for similarities and differences and try to find relationships bet ween the cards. 

3. Start with card 7 and use at least 5 more. If you find a plausible explanation for the strandings, 
you can publish it.

   


