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1. Problem identification: 

Criminal Environmental investigation: Seagulls and Snails 

Lyceum Ethnarhis Makarios III TEAM (CYPRUS) 

Topic: Natural Sciences and Biology 

Description: This scenario is suitable for students aged between 12-18 years. The students 
working in teams must investigate and analyze the given data in order to reach a conclusion 

Aims: Study the presence of microplastics in the marine ecosystem and analyze their effect 
in living organisms 

Outcomes: Raise awareness to the problem of marine litter and, in particular, of 
microplastics pollution, and the harmful effects of this type of pollution. 

Learning designer link: : https://v.gd/KWjju7  

Activities 

Title Procedure Time 

Presentation The topic is introduced to the students  

Workgroup During this section, the students will collaborate in their groups to answer 
the activities. 

 

Discussion After the activities the students present to the whole classroom their results 
and answer questions or comments. 

 

Evaluation_/ 
Production  

The students will design their own idea on how to reduce the impact of 
plastics or write a letter to their MP or City Counsellor urging them to take 
action against the use of single-use plastics. 

 

https://v.gd/KWjju7
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Introduction 

Dr. Teresa Napoli in currently the head  

in the European Office for the Protection  

and Welfare of wild life (E.O.P.W) of the  

European Union.  

Dr. Napoli and her collaborators are in  

charge for collecting reports as well as  

row data from all 27 European Countries about 

the animal and plant populations and the problems that they may face. 

 

The E.O.P.W issues an annual report that illustrates the more significant decreases 
in the population of endangered animal species. It also highlights the more urgent 
problems that appeared over the previous year in the ecosystems of the E.U. 

In the next page you can find the graph showing, this year’s most worrisome data 
regarding the seagull’s population in the Porto area in Portugal and the Murcia 
region in Spain as well as the population of coastal snails in the islands of Sardinia 
and Cyprus. 

 

Objective: 

You should work in groups of five (5) students and your objective is to help Dr. 
Napoli and her collaborator to investigate: 
1. The cause of the decrease in the species populations. 
2. The plausible effects that these decreases may have in the general marine 

and coastal ecosystem. 
3. Ways that you can eradicate or minimize the causing agent and its effects. 

1 
Criminal Environmental Investigation:  

Seagulls and Snails 
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1.1 The E.O.P.W report 
 

The graph below shows the seagull population 

in the regions of Porto (Portugal) and Murcia (Spain) 

retrieved from the E.O.P.W report. 

  

 
 
 
 

The graph below shows the coastal  

snail population on the islands of  

Sardinia and Cyprus. 
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Activity 1: 

Working with your group discuss how the population of these two-animal species has 
changed over the last 28 years. 

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

……………………………………………………………………………   

 

 
 
 
 
 
 
 
 
 

Dr. Napoli reminds you that…. 

An ecosystem includes all of the living things  

in a given area, interacting with each other, and also  

with their non-living environments. 

 

When a species population either increases  

or decreases, the whole ecosystem is impacted. 

The type and the extent of the impact is the outcome of various factors, 
directly related with the food chains. 
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Activity 2 : 
Working with your group discuss, how the decrease in the populations of seagulls and of 

coastal snails, is expected to impact the ecosystem.  

You can use examples from your home town.  

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

……………………………………….……………………………………………………………………………   

 

E.O.P.W conclusions… 

 

1. The population of seagulls in the Porto area (Portugal) and South Spain (Murcia) 
has decreased significantly between 2014 and 2018 and is expected to decrease 
even further. 

 

2. Similarly, the population of coastal snail in the Mediterranean islands of Sardinia 
and Cyprus also decreased significantly between 2014 and 2018 and it is expected 
to decrease even further. 

 

3. The agent causing this decrease in the population numbers of these two-animal 
species remains elusive…  
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1.2 Who is killing the seagulls and the coastal snails…. 
 
 

Dr. Napoli needs your help…. 

 

The E.O.P.W is extremely worried about the dramatic decrease in the 

population numbers of Seagulls and coastal Snails. 

 

Dr Napoli and her colleagues have gathered a great number of information 

and data that might be useful in identifying the agent causing these decreases.  

 

Objective: 

You should work in groups of five (5) students and: 

 

1. Study all the data that Dr. Napoli has sent to your group. 

 

2. Study the graphs that are given.  

 

3. Make your own research online about the physiology and dietary habits of the two 
species.  
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1.2.1: Dr. Napoli’s data. 
Data 1:  

The graph below illustrates the annual temperature anomalies in the Mediterranean (land 

and sea) from 1950 until today. 

Data 2: 
 

The graph below illustrates the number of ships that transferred containers primarily in the  

Mediterranean sea from 1969 until 2015. The data for the years 2016 to 2018 continue to 

present an increase in the number of ships. 

 
 
 
 
 
 
 
 

Data 3: 

The graph below illustrates the single-use and the multiple use of plastic bags in the 

European Union countries during the past 2 years. 
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Data 4: 

The graph below illustrates the frequency (%) of marine debris per category. 

 

 
 

Activity 3: 

Working with your group discuss the data given to you by Dr Napoli. Can you identify one or 
more agents causing the decrease in the population numbers of the two species? 
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………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………… 

 

Activity 4: 

Working with your group discuss the possibility that plastics, which are found in the sea as 
marine litter, can be the factor causing for the decrease in the population numbers of the 
two species. 
………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

…………………………………………………………….. 

 

Worrying news from the fishermen  

of Aguilas …. 
The fishermen association of Aguilas (Murcia, Spain)g 

has reported some worrying news to the E.O.P.W. 

 

The fishermen are reporting that a large percentage 

of their fish have plastic and microplastic in their intestine. 
 

 
Activity 5: 
Working with your group, try to make a hypothesis as to how the proliferation of plastic in 
the food chain might cause the decrease in the population number of the Seagulls and 
Snails.   
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………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………….. 

 

Activity 6: 
 

Working with your group make some research about the problems that the consumption of 
plastic causes to fish and other animals. You must prepare a small PowerPoint presentation 
that you will present to your classmates. 

 
 
 
 

 
This Photo by Unknown Author is licensed under CC BY-SA-NC 

 
 

https://technofaq.org/posts/2017/01/fundamental-planning-tips-for-planning-an-online-event/
https://creativecommons.org/licenses/by-nc-sa/3.0/
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1.3 The story of a plastic bottle…. 
 

Living in the epoch of plastic... 

 

Over the last three decades millions of tons of plastic have found their way into the 
environment. So much so, that we now detect plastic in lava as well as in human faces.  

Is it time to change from the Holocene to the Plasticocene?  

 

Objective: 

You should work with groups of five (5) students and/or as a home assignment: 

 

1. Read the following articles  
 

a. https://www.smh.com.au/world/europe/microplastics-have-been-found-in-
humans-for-the-first-time-it-s-a-worry-20181023-
p50bbd.html?fbclid=IwAR3jEUQo0Z668SX2r0QZZXzDefxOmUaZrXxggQ0wn74Btv
h5DGVB5eHj-CI 
 

b. https://www.nationalgeographic.com/environment/2018/10/news-plastics-
microplastics-human-
feces/?user.testname=none&fbclid=IwAR0TSoQg6R3bvydsfv1-ZYzgoTgvN_EtQ-
oPtkUHIHS5lboMEumWJCi0zM0 

 

2. Make an Internet search about the causative factors, effects and implication of plastics 
in the marine environments.   

 

3. Prepare a small PowerPoint presentation about the impact of plastic in marine 
ecosystems. 

  

 

https://www.smh.com.au/world/europe/microplastics-have-been-found-in-humans-for-the-first-time-it-s-a-worry-20181023-p50bbd.html?fbclid=IwAR3jEUQo0Z668SX2r0QZZXzDefxOmUaZrXxggQ0wn74Btvh5DGVB5eHj-CI
https://www.smh.com.au/world/europe/microplastics-have-been-found-in-humans-for-the-first-time-it-s-a-worry-20181023-p50bbd.html?fbclid=IwAR3jEUQo0Z668SX2r0QZZXzDefxOmUaZrXxggQ0wn74Btvh5DGVB5eHj-CI
https://www.smh.com.au/world/europe/microplastics-have-been-found-in-humans-for-the-first-time-it-s-a-worry-20181023-p50bbd.html?fbclid=IwAR3jEUQo0Z668SX2r0QZZXzDefxOmUaZrXxggQ0wn74Btvh5DGVB5eHj-CI
https://www.smh.com.au/world/europe/microplastics-have-been-found-in-humans-for-the-first-time-it-s-a-worry-20181023-p50bbd.html?fbclid=IwAR3jEUQo0Z668SX2r0QZZXzDefxOmUaZrXxggQ0wn74Btvh5DGVB5eHj-CI
https://www.nationalgeographic.com/environment/2018/10/news-plastics-microplastics-human-feces/?user.testname=none&fbclid=IwAR0TSoQg6R3bvydsfv1-ZYzgoTgvN_EtQ-oPtkUHIHS5lboMEumWJCi0zM0
https://www.nationalgeographic.com/environment/2018/10/news-plastics-microplastics-human-feces/?user.testname=none&fbclid=IwAR0TSoQg6R3bvydsfv1-ZYzgoTgvN_EtQ-oPtkUHIHS5lboMEumWJCi0zM0
https://www.nationalgeographic.com/environment/2018/10/news-plastics-microplastics-human-feces/?user.testname=none&fbclid=IwAR0TSoQg6R3bvydsfv1-ZYzgoTgvN_EtQ-oPtkUHIHS5lboMEumWJCi0zM0
https://www.nationalgeographic.com/environment/2018/10/news-plastics-microplastics-human-feces/?user.testname=none&fbclid=IwAR0TSoQg6R3bvydsfv1-ZYzgoTgvN_EtQ-oPtkUHIHS5lboMEumWJCi0zM0
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1.4 Analysing data from Akrotiri. 
 

Collecting data from the source...  

 

A group of students participating in an Erasmus+ project 

visited four different beaches in the island of Cyprus 

 and collected water and sand samples.  

Objective: 
You should work with groups of five (5) students and: 

1. Study their methodology and answer the following questions.   

 

2. Study their data and help the team with the presentation and explanation of their 
results. 

 
 

1.5.1:  

Collecting water and sand samples for quantifying the presence of plastic. 

The students participating in the Erasmus+ project used the following protocol to harvest the 
water and sand samples. The students collected the samples from three adjacent sites  

of the same beach. 

 

Protocol: 

 

Aims 

 

This activity aims to present microplastics, their origin and the consequences of their 
presence in the marine environment.  

This activity aims to raise awareness of the need to reduce the production and consumption 
of plastics.  

This activity is related with The Ocean Literacy Principles, namely Principle 6 –The Ocean and 
Humans are inextricably interconnected.  
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Material 

 

1 Water bottle with a capacity of 5L or more   

1 Bottle of 1,5L    

1 Bottle of 0,5L   

Funnel   

Sieve   

1 Kg of cooking salt   

Beach sand (1 bottle of 1,5L)   

Filtration glassware (i.e. Büchner flask, filtration glass, clamping device...)   

Vacuum pump with hose   

2 filters ca. 0,2 µm porosity (1 for each 0,5L bottle)   

Stereomicroscope  

Petri dishes   

Tweezers 

 Procedure  

 

1. Collect sand from the high tide line, on the shallow side, up to about 5-10cm depth and 

sieve it to a 1.5L bottle. Discard large debris, or plastics, found into adequate recycling 

bins; Suggestion: students may be asked to collect and bring to the class sands from beaches 
under 

differing levels of human pressure and compare them  

2. In the lab, prepare a ultra-concentrated saline solution with a concentration of 

approximately 360 g / L. To do this, in a 5 L capacity bottle, add 3 L of water and 1 kg of 

cooking salt. if there is no material for measuring 3L of water, a 1.5L bottle filled twice can 

be used;  

3. Shake in 3 sets of 1 minute each;  

4. Place the collected sand which is in the 1.5 L bottle, into the 5 L water bottle;  

5. Close it and shake vigorously in 5 sets of about 30 seconds each;  

6. Allow the mixture to stand for about 15 minutes;  

7. Pass the water with the suspended particles to the 0.5 L bottle;  

8. Prepare the filtration system and (vacuum pump + filtration glassware) and place the 

membrane filter in place;  
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9. Decant 250 ml of the salted with the sand into the filtration cup and connect the pump   

10. At the end of the filtration, transfer the filter to a Petri dish with the tweezer and 
observe 

at with the with the stereomicroscope (repeat step 8 with the water in other 0.5L bottle);   

11. Proceed to the research and identification of microplastics. If desired, they may also be 

separated into a petri dish so as to facilitate their counting.  

 

 

Activity 1: 
 

Explain why the students collected samples from three adjacent sites of the same beach. 
………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………….………

………………………………………………………………………………………………………………………. 

 

Activity 2: 
 

Propose three actions, that could be applied during the collection of samples and that could 

increase the scientific accuracy of the protocol.  

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………….. 

 

Activity 3 
 

Explain what is the purpose of the NaCl used for in the experiment. 

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………… 
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Activity 4: 
 

What problems does a student carrying out this protocol might face? 

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………… 

 
A group of teachers ands students taking samples from the waste during a walking by the 

seaside 
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Below you can find the data that the group of students collected in the four beaches. 
Beach: Faros 

 Number of 
plastics per 1Kg 

% Mass of 
plastic 

Presence of 
nylon fibres 

Ratio plastics vs  
microplastics 

Sample 1 35 0.75 Yes Not Applicable 

Sample 2 41 0.71 No 3 – 1 

Sample 3 28 0.72 No  4 - 1 

Average of three 
samples 

34.67 0.7267 --- --- 

 

Beach: Lara 

 Number of 
plastics per 1Kg 

% Mass of 
plastic 

Presence of 
nylon fibres 

% plastics vs  
% microplastics 

Sample 1 89  1.6 Yes 1 – 3.5 

Sample 2 101 1.8 Yes 1 - 5 

Sample 3 119 2.0 Yes  1 - 6 

Average of three 
samples 

103 1.8 --- --- 

 
Beach: Akrotiri 

 Number of 
plastics per 1Kg 

% Mass of 
plastic 

Presence of 
nylon fibres 

% plastics vs  
% microplastics 

Sample 1 47 0.77 Yes 1 - 2 

Sample 2 44 0.83 No 1 - 2.5 

Sample 3 62 0.83 Yes  1 - 3 

Average of three 
samples 

51 0.81 --- --- 

 



 

Page 78 of 128 

 

 

Beach: Governor’s  

 Number of 
plastics per 1Kg 

% Mass of 
plastic per 1Kg 

Presence of 
nylon fibres 

% plastics vs  
% microplastics 

Sample 1 167  1.9 Yes 1 – 5.5 

Sample 2 193 2.1 Yes 1 – 5.5 

Sample 3 227 2.4 Yes  1 - 7 

Average of three 
samples 

195.67 2.13 --- --- 

 
 

Activity 5: 
 

Plot a graph linking the % mass of plastic per 1Kg for the four beaches.  
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1.6 Investigating the ecology of Akrotiri 
 

 Are the plastics affecting the ecological  

parameters in Akrotiri? 
 

A group of students participating in an Erasmus+ project 

visited the Research and Education Organization in Akrotiri. 

The scientists of the Organization provided the students with Important data and measurements 
from the last two decades. 

 

Objective: 

You should work with groups of five (5) students and Study the data given to the Erasmus+ 
students. 

 

You should Know that… 

 

1. Species evenness refers to how close in numbers each species in an environment 
is. Mathematically it is defined as a diversity index, a measure of biodiversity 
which quantifies how equal the community is numerically. So if there are 40 
foxes, and 1000 dogs, the community is not very even. But if there are 40 foxes 
and 42 dogs, the community is quite even. The evenness of a community can be 
represented by Pielou's evenness index:  

2.                                      
 

 
 
 

https://en.wikipedia.org/wiki/Diversity_index
https://en.wikipedia.org/wiki/Measurement_of_biodiversity
https://en.wikipedia.org/wiki/E._C._Pielou
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You should Know that… 
 

1. The Shannon index has been a popular diversity index in the ecological literature, where it 
is also known as Shannon's diversity index. The idea is that the more different 
spices there are in an ecosystem, and the more equal their proportional 
abundances are then the ecosystem is more stable and thus healthy. 

 

2.  It is most often calculated as follows:  
 

                        

 

Dr Napoli informs you that…. 

 

The Shannon index (H’) can take any numeric price, 

however its usually near 4 for a normal, 

not degraded, ecosystem.  

 

J' is constrained between 0 and 1. The less evenness in communities 
between the species (and the presence of a dominant species), the lower 
J' is. And vice versa. 
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Activity 1: 
Study the data given to the students in the table below and answer the following questions. 
 

          Year 

 

1988 1994 2000 2006 2012 2018 

Shannon index (H’) 

 

3.9 3.9 3.8 3.7 3.4 2.9 

Species evenness (J’) 

 

0.94 0.95 0.94 0.90 0.88 0.81 

 

Plot a graph linking the Shannon with time (in years) 

 
 

Describe the way that the graph is plotted.  

………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………… 
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Plot a graph linking the species evenness (J’) with time (in years) 

 

 
 

Describe the way that the graph is plotted. 
………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………… 

Activity 2: 
 
Taking in consideration that the presence of plastics and microplastics in the Akrotiri ecosystems 
has been documented o ongoing from 2008 with increasing rate and combining the results from 
your graphs, create a hypothesis linking these two data.   
………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………

…………………………………………………………………………..…………………………………………………

………………………………………………………………………………………………………………………………

……………………………………………………………
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1.6 Think differently, think ecologically….  

 Let’s debate…..  

 

Objective: 

 

The whole of your classroom should divide into two groups. 

One group must advocate for the continuation of the use of  

single use plastics and the other team must advocate for the  

ban of single use plastics 

 

Don’t forget: 

1. You can use arguments from all the spectrum of everyday life such as economic, 
scientific, etc. to validate your opinion.  

 
This Photo by Unknown Author is licensed under CC BY-SA-NC 

 

https://technofaq.org/posts/2017/01/fundamental-planning-tips-for-planning-an-online-event/
https://creativecommons.org/licenses/by-nc-sa/3.0/
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 Making a difference…..  

 

Look at the pictures below. They show a clever, innovative and  

cheap action in order to stop the plastic waste reaching the sea and 

thus, reduce the impact of plastics to the marine environment.  
 

 
 

This innovation was designed by a group of young people in Australia and since then many 
cities adopted it!! 

Proposal: 

1. Design your own idea on how to reduce the impact of plastics. 
 

2. Write a letter to your MP or City Counsellor urging them to take action against the use 
of single-use plastics. Propose to them ideas regarding upscaling or differential use of 
plastic waste.  
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2.Problem Identification 

Overseeing Our Sandy Ecosystems  

AKTI team (CYPRUS) 

Topic: Marine pollution 

Description:  

This is an activity for school students, especially those who live in towns not close to the sea-side. 
The idea is to simulate the marine litter situation using a bowl. Specifically, mixing sand, pieces of 
marine litter commonly found in beaches and some dry marine algae. After separating marine 
litter from sand, discuss about the different types and source and highlight its impacts and 
solutions 

Aims:  

• Create awareness about marine litter presence and effects  

• Discuss in groups about the problem and the solutions  

Outcome:  

A non-formal-education game to raise awareness about the marine litter problem, different types 
of litter found on beaches and discuss possible solutions. 

Title Procedure Time 

Preparation In a transparent bowl (either glass or plastic) put some sand, pieces of 
marine litter (eg. 1 balloon, 1 cigarette butt, 1 plastic cup, 1 straw, 
polystyrene and 2-3 plastic pellets or microplastics) and some natural 
material (dry algae) from the beach. It is important to have the same 
number of marine litter in each bowl. Then, slightly mix the sand in order 
to partially hide the marine litter pieces. Several bowls can be prepared 
depending on the number of students. ( Estimation 5 students per bowl)  

15 min 

Time to play  Students are expected to work in groups. Ask students to imagine that 
they are visiting a sandy beach and that what they see in the bowl in 
front of them is actually a part of that sandy beach. Using a glove, they 

25 min  
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are requested to identify and count all the pieces of marine litter 
including the ‘secret’ litter meaning the plastic pellet. The term ‘secret’ is 
used because the majority of students usually confuse the plastic pellets 
to tiny stones or they even do not recognize it. 

Discussion Ask each group to tell the number of marine litter found and mention 
one type of litter. Then, discuss with all students about the source of 
each type of marine litter, the consequences and some possible 
solutions. 

15 min  

Conclusions List the answers on the board and present to the whole group of 
students the outcome of their collaborative work.  

10 min  

Activity: 

Educational Game about Marine Litter 

1) Place in a bowl 10-12cm of sand 
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2) Place around 5-7 pieces of the most common types of marine litter (i.e. cigarette buds, 
straw, bottle cap, microplastics-pellets) inside the bowl. 
 

 

 

3) Place 2-3 different types of dry marine algae that are usually washed up on the beach  
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4) Stir a bit the sand inside the bowl in order to hide slightly the litter  

 

 

5) Give students one glove for hygiene reasons and ask them to find the marine litter.  
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6) Once they find them ask them to identify what they are and guess their source. Explain to 

them why marine algae are not considered marine litter. 
 

7)  Feel free to add other matearils commonly found in your area, region or country which has 
been reported by others (evidence) and then, you can explain why this waste matearial is 
there. This game can be also adapted for streams, rivers or lakes depending on your area 
or to show a pollution problem about water and litter recently reported elsewhere. 

TIP: Students will probably not be able to spot the pellets and the microplastics so explain what 
they are, where they most probably come from (i.e lost containers or factory filters that cannot 
hold back the small sized plastics) and explain their negative impacts to the environment.  

 

 

This Photo by Unknown Author is licensed under CC BY-SA-NC 

https://technofaq.org/posts/2017/01/fundamental-planning-tips-for-planning-an-online-event/
https://creativecommons.org/licenses/by-nc-sa/3.0/
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