


 

                   

 

Sheet 6 - Acid sea 

 

Introduction 

The oceans absorb from one quarter to up to one third of 

the atmospheric CO2, according to estimates; this is the 

reason why they are often mentioned as a key component 

to prevent the raise of this specific greenhouse gas. 

Unfortunately the cost of this absorption  is a significant 

reduction of the sea pH. In fact,we are registering an ocean 

acidification. The historical pH change of surface waters, 

which is reconstructed with different techniques including 

the analysis of protozoo’s shells, managed to identify the 

mass extintions of several marine organisms in times of 

maximum acidification. But the current process has never 

been experimented in such a short time in the planet history 

(the current rate is estimated to be 100 times faster than it 

has been in the last 55 millions years) 

This phenomenon, associated with the increase of the 



 

                   

average temperature and the reduction of the oxygen 

dissolved in the sea (due to eutrophication, which is caused 

by an excess  of nutrients coming from dryland, for ex. 

nitrates and phosphates used in agricolture, or nitric oxides 

originated by transport and energy production),could 

drastically reduce  the sea animal and vegetation 

biodiversity within few decades, with serious consequences 

on the functioning of the global marine ecosystem, on whom 

we depend. Linking all global warming impacts in a single 

conceptual map and shedding light on these processes is 

our educational task. 

 

 

 Class activity 

 

1. Sea acidification 

 

Materials 

 

- pH indicator ( bromothymol blue) 



 

                   

- 3 large containers (cans) 

- water (liquid and icecubes) 

- straws 

 

Carrying out 

- Write “standard” on container 1. Fill it with 130 ml of water  

- Fill the second container with 130 ml of water and the third 

with 100 ml of water 

- Add 20 drops of pH indicator in each container 

- establish the pH level of the “standard” container 

-  Put 3 or 4 icecubes in the third container 

- Gently blow air, for 3 minutes, in the water of the second 

and third containers using the straw (taking the correct 

breaks) 

- Once the release of oxygen in the water is completed, 

establish  immediately the pH level of the 3 cans. 

 

2. The effects on the organisms 

How will the calcifying organisms be affected by an acid 

environment? ( Think of what we use to remove the lime 



 

                   

from a kettle). 

 

Materials 

- marine-life shells, typical of your area 

-  2 clear containers 

- sour chemical (vinegar or formic acid based detergent) 

- water 

 

Carrying out 

- Get the students to find some local shells 

- put the shells inside the 2 containers 

- Fill one container with water and the other one with sour 

chemical 

- Watch what happens and speculate about the composition 

of the appearing bubbles 

- Get the students to search which calcifying organisms are 

present in their sea and what is their ecological relevance. 

 

 

3. What’s happening?  Conceptual map 



 

                   

 

Materials 

- board  

- process notes 

- black marker 

- blue marker 

 

Carrying out 

Place the “Human Activities” process note on a surface 

(cardboard, blackboard, etc.). Afterwords, give the students 

the other process notes. Ask them to place the notes on the 

area and link them, using the black marker, with arrows 

indicating their causal effect, to create a web of relatioships . 

Ask them, also, to point out, with the blue marker, the 

processes that take place in the sea. 

 

 

 Process notes: 

 

Possible collapse of the marine ecosystem 



 

                   

Reduction of the land reflectance (albedo) 

Rising sea levels 

Ocean warming 

CO2 emissions 

Changes in the sea currents 

Calcifying organism’s extinction 

Ocean acidification  

Atmosphere warming 

Continental ice melting 

Greenhouse effect 

Reduction of the water reflectance (albedo) 

Human activities 

Land heating 

Marine ice melting 

 

 

Suggestions (storytelling/gamification) 

Divide the students in groups and give them one (or more) 

process note (area of interest) using the activity 3 map. Ask 

them to make a research and find a solution to turn things 

around, taking action only on the allocated area of interest. 



 

                   

Let their imagination fly giving them space to science-fiction 

solutions too. 

 

 

Cross cutting suggestions 

FOREIGN LANGUAGE: Identify the marine species that 

have an economical significance in your area and find their 

names in other european languages. Is there any change in 

the meanining expressed by the popular name of those 

animals and plants? 

 

MATH: PH is a logarithmic scale. PH levels of the ocean are 

currently around 8,1. One hypothesis envisages that sea pH 

will reduce itself from 0,1 to 0,5 units by 2100, because of 

C02. Get the students to calculate what would be, by that 

time,  the acidification increase, as a percentage. 

 

CHEMISTRY: After observating the phenomenons showed 

in activity “2”, try to formalize what happened through 

solubility equilibrium constants. 



 

                   

 

Web search 

 

State of European Seas 

The latest EEA report on the european seas 

http://www.eea.europa.eu/publications/state-of-europes-

seas 

 

 

Alliance for Climate Education (VIDEO) 

 An ACE cartoon explains what happens when we release 

so much C02 in the sea. 

https://www.youtube.com/watch?v=kxPwbhFeZSw 

 

Acid test (VIDEO) 

A documentary about the pH reduction in the sea, presented 

by Sigourney Weaver. 

https://www.youtube.com/watch?v=5cqCvcX7buo 

 

 

http://www.eea.europa.eu/publications/state-of-europes-seas
http://www.eea.europa.eu/publications/state-of-europes-seas
https://www.youtube.com/watch?v=kxPwbhFeZSw
https://www.youtube.com/watch?v=5cqCvcX7buo


 

                   

Il declino del pH (GRAPH) 

The acidification of the oceans, measured in Aloha (Hawaii, 

USA). 

http://www.eea.europa.eu/data-and-maps/daviz/decline-in-

ph-measured-at-1#tab-

chart_1_filters=%7B%22rowFilters%22%3A%7B%7D%3B%

22columnFilters%22%3A%7B%22columnfilter_Filter%22%3

A%5B%22Calculated%20pH%22%3B%22Measured%20pH

%22%5D%7D%7D 

 

European project on ocean acidification 

A research project, made in 2012, but still full of  useful 

information 

http://www.epoca-project.eu/ 

 

Ocean acidification: the other CO2 problem 

An exhaustive scientific article on the subject 

http://www.annualreviews.org/doi/pdf/10.1146/annurev.mari

ne.010908.163834 

 

http://www.eea.europa.eu/data-and-maps/daviz/decline-in-ph-measured-at-1#tab-chart_1_filters={
http://www.eea.europa.eu/data-and-maps/daviz/decline-in-ph-measured-at-1#tab-chart_1_filters={
http://www.eea.europa.eu/data-and-maps/daviz/decline-in-ph-measured-at-1#tab-chart_1_filters={
http://www.eea.europa.eu/data-and-maps/daviz/decline-in-ph-measured-at-1#tab-chart_1_filters={
http://www.eea.europa.eu/data-and-maps/daviz/decline-in-ph-measured-at-1#tab-chart_1_filters={
http://www.eea.europa.eu/data-and-maps/daviz/decline-in-ph-measured-at-1#tab-chart_1_filters={
http://www.epoca-project.eu/


 

                   

Ocean acidification (BLOG) 

A scientific blog on the subject run by the Ocean 

Acidification International Coordination Centre in Monaco. 

http://news-oceanacidification-icc.org/ 

 

http://news-oceanacidification-icc.org/
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