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Presentation Notes
Presentation modified from Aquarium of the Bay’s The Ocean’s Recipe for Success Lesson plan: http://cisanctuary.org/ocean-acidification/PDFs-WorkshopPage/Hands_on_acivities/Oceans_Recipe_for_Success_Lesson_Plan.pdfOriginal Presentation:  http://cisanctuary.org/ocean-acidification/PDFs-WorkshopPage/Hands_on_acivities/The_Oceans_Recipe_for_Success.pdf

http://vimeo.com/8990924


Our Blue Planet

What percentage of the Earth’s surface is covered by ocean?

71%

Presenter
Presentation Notes
Who can tell me how much of the Earth is covered by the ocean? It is about 70% of the earth’s surface. So in a way, we live on a blue planet rather than a green one. Well, the ocean is full of life with many different types of plants and animals that depend on each other for food and habitat. Each animal plays an important role in maintaining the balance of the marine communities that they belong to. 



The ocean supports a great diversity of life – from 
the smallest microbes to the largest animal that 

ever lived on Earth

Let’s explore the connections…

Presenter
Presentation Notes
Part of this balance is a functioning food web that sustains living things above and below the surface. All of the plants and animals in the ocean are part of an interconnected food web—and people are part of that web too! 



Got Pteropod?
• “Potato chip of the sea”

• A big part of the marine food 
web

• Salmon and other fishes rely on 
pterpods as their food source

• Salmon and other fishes in the 
ocean provide about 25% of the 
protein we eat worldwide

Presenter
Presentation Notes
Let’s explore the connections. I want to introduce you to the “potato chip of the sea,” a pteropod, a swimming snail just half an inch across. These tiny animals are a big part of the marine food web: in fact, many fish that we eat, like salmon, rely on pteropods as their main meal ticket. Salmon and other fishes in the ocean provide about 25% of the protein we eat worldwide (Drivers of Change: Oceans), so anything that happens to these little pteropods can travel up the chain to us. We have an opportunity to make sure that our marine ecosystems, from the big salmon to the tiny pteropods, remain full of life for generations to come. 



What do these animals have in common?

Pteropod

Seastars and sea urchins

Barnacles

Mussels Corals

Crab

Presenter
Presentation Notes
And right now animals like the “potato chip of the sea” and these animals right in front of me are having trouble surviving on our blue planet. Animals like snails, sea stars, coral reefs all have something in common. Just by looking at them can you figure out what they have in common? They each have hard outer shells made from calcium carbonate, an important ingredient in the ocean’s recipe for success. 



The Carbon Dioxide Conundrum

Image by Aquarium of the Bay 

• CO2 is naturally emitted 
through respiration and is 
“eaten” by plants or 
absorbed into the ocean

• Humans are adding extra 
CO2 into atmosphere by 
burning forests and fossil 
fuels

• Roughly half of all carbon 
dioxide added to the 
atmosphere by humans 
since industrial revolution 
has dissolved into the 
world’s ocean

http://www.pewtrusts.org/en/multimedia/video/2016/what-is-ocean-acidification-a-cartoon-crash-course

Presenter
Presentation Notes
Another ingredient is carbon dioxide. Carbon dioxide (CO2) is what animals like us breathe out. A fancy word for breathing is respiration. The CO2 emitted through respiration is either “eaten” by plants or absorbed into the ocean. As animals breathe out CO2, plants and the oceans take it in creating a nicely balanced cycle. However, there is another source of CO2 entering the ocean that is causing its recipe/chemistry to change. Carbon dioxide is also created through the burning of fossil fuels like oil and coal for fuel and electricity. Each year the ocean absorbs approximately 25% of the CO2 we emit. When this extra CO2 is absorbed into the ocean it changes the recipe of seawater. It is like adding several pinches of salt into your cookie batter instead of just one; the recipe would be off. The rate at which the ocean is changing is unprecedented in the last 55 million years. 

http://www.pewtrusts.org/en/multimedia/video/2016/what-is-ocean-acidification-a-cartoon-crash-course


• CO2 affects the ability of marine 
calcifiers to make skeletons

• CO2 dissolves into the ocean and 
changes the chemistry so that 
literally there are fewer carbonate 
ions around.  Think of these 
carbonate ions as the building 
blocks for their skeletons. 

• If they can’t get those building 
blocks out of the ocean, they are 
not going to be able to build the 
skeleton as effectively

Our Changing Ocean



Our Changing Ocean

Presenter
Presentation Notes
“So how does this improvised recipe affect our marine food web and these animals?  We are going to take a look at this change in the ocean.  Carbon dioxide mixes with water to create carbonic acid which disassociates to form hydrogen ions and bicarbonate.  Hydrogen ions are what make something acidic.”  (Aquarium of the Bay; http://cisanctuary.org/ocean-acidification/PDFs-WorkshopPage/Hands_on_acivities/Oceans_Recipe_for_Success_Lesson_Plan.pdf)

https://www.youtube.com/watch?v=9EaLRcVdTbM&feature=plcp&context=C3e90417UDOEgsToPDskIwJ48wUmUO5v_6iiHjBNqk


The pH Scale

www.thegardenersresource.com

• Work with a partner to 
determine where various 
items would fall on the pH 
scale.

Presenter
Presentation Notes
Have students do the Ocean Acidification: pH and the Ocean’s Balance activity.http://www.cisanctuary.org/ocean-acidification/PDFs-WorkshopPage/OA%20LSN%201_NOAA_pH_12-9-15.pdf
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The pH Scale

A small change in pH is equal to a LARGE change in acidity

• pH is a measure of 
how acidic or basic 
a substance is

• By adding CO2 to 
the ocean’s recipe, it 
becomes more acidic 
– a process called 
ocean acidification

• The ocean’s pH has 
reduced by 30% 
since the industrial 
revolution

Presenter
Presentation Notes
First, the pH scale, which ranges from 0 to 14,  is a measure of how acidic or basic a substance is. Pure water is neutral with a pH of 7.  Solutions with a pH less than 7 are acidic and those with a pH greater than 7 are basic.  The pH scale is logarithmic, meaning a difference of one pH unit is equal to a ten-fold change in acidity, which is determined by the concentration of hydrogen ions in a substance. As seen on this scale, grapefruit (click), which has a pH of 3, is ten times more acidic than tomato juice (click), which has a pH of 4. Vinegar (click), which has a pH of 2, is 100 times more acidic than tomato juice (click). Because the pH scale is logarithmic, even small changes in the pH of the ocean can have significant effects on marine organisms.



What do you predict will happen to these 
animals in a more acidic environment?

Pteropod

Seastars and sea urchins

Barnacles

Mussels Corals

Crab

Presenter
Presentation Notes
“Okay so now that we’ve seen the effects of adding CO2 into the water, we are going to do a demonstration of how a more acidic ocean will affect marine life (and its food web) like the ones on the countertop.  When carbonic acid dissociates into hydrogen ions and bicarbonate the extra hydrogen ions steal carbonate from calcium which leaves very little calcium carbonate available for many animals to form their shells and skeletons.  Do you remember what these organisms all had in common?  Yes, a hard outer shell.  This outer shell is made up of calcium carbonate.  What inside our bodies contains calcium?  And like our bones, these animals need their calcium carbonate “skeletons” for their structure and to stay strong.”“For this demonstration, we are going to see how a more acidic  environment affects a mystery item made of calcium carbonate.  We are going to use a very acidic mystery liquid for this demonstration, it is more acidic than ocean water.  Let’s do a smell test to figure out what the mystery liquid is that we will be using for this demonstration.  It’s vinegar!  We are also going to use a mystery substance to demonstrate a shelled animal.  Here is a household item you probably have in your medicine cabinet that is made of calcium carbonate.  You can even check the active ingredients to confirm!” (You may also use chalk that is found in your classroom!)“All right let’s test and see how our calcium carbonate does in a very acidic environment.  Do you guys have a prediction for what will happen?  What we can see immediately is that the calcium carbonate is dissolving in this acidic environment.”  (Aquarium of the Bay; http://cisanctuary.org/ocean-acidification/PDFs-WorkshopPage/Hands_on_acivities/Oceans_Recipe_for_Success_Lesson_Plan.pdf)



If animals, many of which are at the bottom of 
the food chain, end up becoming weaker, then 
we will be weaker as well.

The photos above show what happens to a pteropod’s shell 
when placed in seawater with pH and carbonate levels 
projected for the year 2100.

Photo courtesy of David Liittschwager, National Geographic Stock
Photo courtesy of NOAA Pacific Marine Environmental Laboratory

Presenter
Presentation Notes
“It is important to be aware of the amount of carbon dioxide that is emitted into the atmosphere because the ocean absorbs a lot of it and changes the chemistry.  We know that the ocean provides life for many living organisms that create the food web that we are a part of as well.  If these animals, many of which (like the potato chip of the sea) are at the bottom of the food chain, end up becoming weaker, then we will be weaker as well. “ 



• By 2050, if CO2 levels rise as predicted, 
warm water coral reefs extinctions are 
likely.

• By 2100, 70% cold water corals will be 
affected.

• Stabilization or reduction of atmospheric 
CO2 levels is necessary to slow the 
progression of ocean acidification.



• Reduce carbon footprint
– Drive less – Ride a bike,  use public 

transportation     or carpool
– Use less electricity
– Consider using renewable energy 

sources
– Reduce amount of animal protein in 

your diet  
– Shop for fresh, local food
– Buy / Use less stuff - Enjoy 

“experiences” instead of buying stuff
– Improve water quality
– Preserve and enhance habitat

The Ocean’s Recipe for Success:

Presenter
Presentation Notes
Luckily, we have the opportunity to be part of a movement that will help slow down ocean acidification, and it directly relates to the actions we make and the foods we eat.  Reduce your carbon footprint.  You can do this by driving less.  Ride your bike two times a week or use public transportation.   Cut your electricity bill!  Turn the heat down.  Turn off the lights when you leave a room and unplug electronics when they are not in use.  Try to find ways to use renewable energy.  Discover Meatless Mondays - Eating less meat makes a big difference!  Red meat and dairy cause nearly half of all carbon pollution from food.  According to United Nations Food and Agriculture Organization, livestock industry contributes to between 14% and 22% of total greenhouse gasses the world produces each year.  Greatest impacts come from 1) Lamb, 2) beef, 3) cheese, 4) pork and 5) farmed salmon.   Red meats are 150% more greenhouse gas intensive than chicken or fish.  A switch to just one vegetarian meal is like driving 1,160 fewer miles a year!  (http://www.montereybayaquarium.org/climate/takeaction.aspx)Shop for fresh, local food.  If you support local farmers by purchasing food at farmers’ markets then you are buying food that has not travelled many miles which emits lots of CO2 into the atmosphere that is absorbed by the ocean.  Buying fresh and buying local will decrease your food miles and CO2 emissions keeping the ocean full of life for generations to come.   (Aquarium of the Bay; http://cisanctuary.org/ocean-acidification/PDFs-WorkshopPage/Hands_on_acivities/Oceans_Recipe_for_Success_Lesson_Plan.pdf)Image Source:  NOAA   http://www.noaa.gov/features/resources_0908/images/whale_tail.jpg



It is our responsibility to take care of 
the ocean for all the living things 
that depend on it… including us!

Presenter
Presentation Notes
Image by Janet Lamont(Aquarium of the Bay; http://cisanctuary.org/ocean-acidification/PDFs-WorkshopPage/Hands_on_acivities/Oceans_Recipe_for_Success_Lesson_Plan.pdf)
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