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HOW THIS MYSTERY
WILL HELP YOU

Y>> Prep-FREE and fully editable Mystery Investigation - just
print/upload and assign with no materials.

Y>> Evidence Cards can be printed with and without images or
projected on board.

Y>> Engages every learner through hands-on, high-interest
mystery investigations that boost motivation and participation.

> Builds essential skills such as graph interpretation, problem-
solving, teamwork, creativity, and communication.




A complete student case file
with guided worksheets for
every step of the investigation.
10 detailed evidence cards based
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for grading.

Side-by-side images compare healthy coral reefs with reefs that appear pale, brittle, or

partially dissolved.

How could ocean chemistry changes affect coral reefs?

Interpretation & Recording Data
10 Evidence Cards to Determine Culprit



What Will Your
Students Learn?

FULLY EDITABLE AND READY-
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TO-GO INVESTIGATION

FULL
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Yo% % % % This product will make a great addition of Environmental
Mystery Mondays for my Environmental Issues Curriculum, with no

What ocean acidification is and how excess
carbon dioxide changes ocean chemistry.

\/ How lowering ocean pH affects coral reefs,
shellfish, and marine food webs.

Why ocean acidification threatens biodiversity,
fisheries, and ecosystems.

How human activities connect to changes In
the ocean system.

How to analyze data and evidence to identify
patterns and draw conclusions.

How to use Claim-Evidence—Reasoning (CER)
to support scientific arguments.

@ How to trace cause-and-effect relationships in
complex environmental systems.
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The Ocean Acidification Mystery

Part 1 — Mission Briefing & Case Overview
Name: Date:

Case File #1442 — The Ocean Acidification Mystery

Oceans cover most of Earth’s surface and support millions of plant and animal species. They
help regulate climate, provide food, and support entire ecosystems. For a long time, scientists
believed the ocean could absorb pollution without major consequences. However, researchers
are now discovering serious changes happening beneath the surface.

Across the world:

e Coral reefs are weakening and breaking down
Shellfish struggle to form strong shells
Marine food webs are becoming unstable
Fish populations are declining
Entire ocean ecosystems are changing

L . . .

.
Scientists have linked many of these problems to ocean acidification—a chemical change in
seawater caused by increased carbon dioxide in the atmosphere.

No single species or location is responsible. The problem appears widespread, complex, and
closely connected to human activities.

You are a science detective assigned to investigate this ocean mystery.

Your Mission
« Identify what ocean acidification is and what causes it
« Explain how changes in ocean chemistry affect marine life
¢ Trace how human activities contribute to ocean acidification
s Propose solutions to protect ocean ecosystems

Part 2 — Background: What Is Ocean Acidification?
Read the background information provided, then answer:
1. What is ocean acidification?

2. How is a healthy ocean different from one affected by acidification?

3. Why do scientists find ocean acidification difficult to control and reverse?

Part 1 — Mission Briefing & Case Overview
Students are introduced to ocean acidification
and take on the role of science detectives. They
learn their mission and begin the investigation
with a real-world hook.

Part 2 - Background: What is Ocean
Acidification?

Students read a short background passage and
answer guiding questions to build foundational
understanding before analyzing evidence.



Part 3 - Evidence Log
Students begin examining the evidence cards and

record key information, observations, and insights in

Part 3 - Evidence Log: As you examine each evidence card, record key information below.

Evidence Key Understanding n n Evidence Card 3 — Ocean pH Scale
# A chart shows a gradual decrease in ocean pH as atmospheric carbon dioxide levels rise.
Even small changes in pH create shifts in ocean chemistry.
1
. — —
2 g€y i
3 Evidence Card 1 - Rising Atmospheric CO; Pre-industrial 280 8.2
A graph displays steadily increasing levels of carbon dioxide in Earth's atmosphere over
a time. The trend shows that atmospheric CO; concentrations are higher now than at any 1950 310 8.15
point in recent history.
5 Increases in atmospheric carbon dioxide and global temperature (1850-2024) 2022 420 81
2100 (Projected) 600 7.8
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7 ] ] E Why is a change in pH impt A vu‘:liagrarn traces the movement of carlbor_l between the atmosphere, oceans, plants,
? o i animals, and Earth’s crust. The cycle highlights how carbon naturally moves through
& Earth systems.
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10 Detective Prompt:

How might rising CO; levels affect the aceans?

Repeat this structure for each Evidence Card and place the key information in the chart above.
Evidence Card #
1. Summarize the evidence in your own words.

m [ o
2. What does this evidence suggest about ocean acidification? I 'a rt !‘ EVI d e n c e An aI s I s - R ST St e
; — Detective Prompt:
g :Vh::t causes it y How do human activities add extra carbon to this cycle?
athway
[ Its impact on living things

Explain your choice:

. Wi s 1 s b Students summarize each piece of evidence,

Part 4 - Suspect List: What Is Causing Ocean Acidification?
Rank the suspects from 1 (most responsible) to 5 (least responsible).
Suspect Rank Why You Ranked It This Way

identify what it reveals about ocean acidification,

Increased CO: in the

atmosphere

and generate questions, building critical thinking and

Industrial emissions

Natural ocean processes

reasoning skills.




EVIDENCE CARDS

All Evidence Cards come In two versions -
With images and graphs and Without and can be

printed or projected as needed.

Students analyze each Evidence Card and
record the following in their Evidence Log

1. Summarize the evidence in their own words.
2. Determine what this evidence suggests

What causes it
Pathway
Its impact on living things

3. Explain what question(s) this evidence raises

for them?

Evidence Card 9 - Fisheries Decline Data
A chart displays declining populations of Atlantic Cod over ti
long-term trends affecting commercial and ecological speci

Des g Population of Atlantic Cod (Gulf of Maine)

Images

13

Detective Prompt: G I a p h S

How might ocean acidification impact fisheries? .
Evidence Cards — No Images

Evidence Card 1 - Rising Atmospheric CO,

A graph displays steadily increasing levels of carbon dioxide in Earth’s atmosphere over
time. The trend shows that atmospheric CO; concentrations are higher now than at any
point in recent history.

Detective Prompt:

How might rising CO, levels affect the oceans?

Evidence Card 10 - Global Emissions Map
A world map highlights regions with high carbon dioxidi
emissions come from many countries and regions acros

Evidence Card 2 - Ocean CO; Absorption Diagram

A diagram illustrates carbon dioxide moving from the atmosphere into the surface of
the ocean. Arrows show how gases exchange between air and water, highlighting the
ocean’s role in absorbing carbon.

Detective Prompt:

What happens when oceans absorb large amounts of CO;?

Evidence Card 3 - Ocean pH Scale

A chart shows a gradual decrease in ocean pH as atmospheric carbon dioxide levels rise.
Even small changes in pH create shifts in ocean chemistry.

Detective Prompt:

Why is a change in pH important for marine life?

Detective Prompt:
Why is ocean acidification a global problem?

age
thy coral reefs with reefs that appear pale, brittle, or

ges affect coral reefs?

Il Thinning

show shellfish w ably thinner or weaker shells than in the past.
easurements indicate changes in shell strength and thickness over time.
Detective Prompt:

Why do shell-forming animals struggle in acidic water?




Part 5 — Suspect List

Students rank possible sources of ocean
acidification, defend their choices, and determine
which human activities are most responsible for the
problem.

Part 6 — Pathway Tracking

Students trace how ocean acidification leads to
other environmental problems.

Part 7 — Impact Analysis

Students analyze how ocean acidification affects
animals, humans, and ecosystems, using evidence

from the case to support their answers.



Part 8-10

Part 8 — The Big Question

Students synthesize all their learning to explain
the main cause of ocean acidification in this
case.

Part 9 — Claim-Evidence-Reasoning (CER)
Students write a structured scientific argument,
making a claim, supporting it with evidence, and
explaining their reasoning.

Part 10 — Reflection and Solutions

Students propose realistic actions at the
personal, school, and government levels, moving
from awareness to problem-solving.



Full Teacher Answer Key

Teacher Answer Key
Background Questions
1. What is ocean acidification?

Ocean acidification is the process in which the ocean absorbs excess carbon dioxide from t}

atmosphere, causing seawater to become more acidic.

2. How is a healthy ocean different from one affected by ocean acidification?
Healthy oceans have stable pH levels that support coral reefs, shellfish, and balanced food
webs, while acidified oceans have lower pH that damages shells, weakens organisms, and

disrupts ecosystems.

3. Why do scientists find ocean acidification difficult to control and reverse?
Because carbon dioxide emissions continue worldwide and absorbed CO; remains in the
ocean for long periods, making chemical changes difficult to undo.

Evidence Log — Key Points

Evidence # Key Understanding
1 Atmospheric CO, levels are rising
2 Oceans absorb large amounts of carbon dioxide
3 Ocean pH is decreasing
4 Coral reefs are being damaged
5 Shell-forming organisms struggle to survive
6 Human activities add excess carbon
7 Food webs are disrupted
8 Experiments show harm to marine life
9 Fisheries are declining
10 The problem is global
Suspect Ranking
High:

* Burning fossil fuels

* Excess carbon dioxide emissions
Moderate:

 Industrial activity

* Transportation emissions
Lower:

* Natural carbon cycles

Sample Correct Pathway

Carbon dioxide emissions = CO; enters atmosphere = Oceans absorb excess CO, - Seawater
chemistry changes = pH decreases - Shells weaken and coral dissolves = Marine food webs
disrupted - Fish populations decline - Human food and economic impacts

* Fossil fuel use = Increased CO, -» Ocean absorption - Acidic seawater -» Coral reef loss -
Habitat destruction - Biodiversity decline

* Human emissions - Carbon cycle imbalance - Ocean chemistry change - Marine species
stress —» Ecosystem instability

v Students should show movement from human activity - chemical change - ecosystem
impact - living organisms.

Impact on Land & Habitats

Ocean acidification indirectly affects coastal habitats by damaging coral reefs that protect
shorelines. As reefs weaken and erode, coastal areas become more vulnerable to erosion and
storms. Loss of reef structures also removes critical habitat for many marine species.

Impact on Water

Ocean acidification directly changes seawater chemistry by lowering pH levels. Acidic water
reduces the availability of carbonate ions needed by shell-forming organisms. This chemical
change spreads throughout ocean systems, affecting entire marine environments.

Impact on Animals & Humans
Marine animals such as corals, shellfish, and plankton are harmed because they cannot build or
maintain shells in acidic water. Fish populations decline as food webs collapse. Humans are
affected through reduced seafood availability, economic losses in fishing industries, and
weakened coastal protection.

Big Question

Ocean acidification became a widespread problers
amounts of carbon dioxide into the atms
and ocean absorption of carhs
becoming more acis'

Background Reading: What Is Ocean Acidification?

Oceans cover more than 70% of Earth’s surface and support millions of plants and animals. They provide
food, regulate climate, and produce much of the oxygen we breathe. While oceans may seem vast and
unchanging, scientists are increasingly concerned about ocean acidification—the process in which the
ocean absorbs excess carbon dioxide from the atmosphere, causing seawater to become more acidic.

When people burn fossil fuels such as coal, oil, and natural gas, carbon dioxide is released into the air.
About one-third of this carbon dioxide is absorbed by the ocean. While this helps slow climate change, it
also changes ocean chemistry. When carbon dioxide mixes with seawater, it forms an acid that lowers
the ocean’s pH. As pH levels drop, seawater becomes more acidic.

Ocean acidification is happening slowly but steadily across the globe. Because carbon dioxide levels in
the atmosphere continue to rise, oceans keep absorbing more of it each year. This chemical change
affects marine life in ways that are often invisible at first but become more serious over time.

Healthy oceans depend on stable chemical conditions. Many marine organisms rely on these conditions
to survive and grow.

How Is a Healthy Ocean Different from One Affected by Ocean Acidification?

A healthy ocean has stable pH levels that support coral reefs, shellfish, plankton, and complex food
webs. Corals can build strong skeletons, shell-forming animals like clams and snails can grow protective
shells, and marine ecosystems remain balanced. Fish populations thrive, and food webs stay stable.

An ocean affected by acidification is very different. Lower pH levels make it harder for organisms to
build and maintain shells and skeletons. Coral reefs can weaken or dissolve, and shellfish may grow
slowly or die. Tiny organisms at the base of the food web are also affected, which can disrupt entire
ecosystems.

Another key difference is stability. Healthy oceans are more resilient to stress, while acidified oceans are
more fragile. As ecosystems weaken, species decline, fisheries suffer, and marine biodiversity is
reduced.

to Control and Reverse?

0 control because it is driven by global carbon dioxide emissions. Fossil
, electricity, industry, and daily life continues around the world. Even if

=d, large amounts of carbon dioxide already in the atmosphere will continue to

carbon dioxide is absorbed, it can remain in the ocean for long periods of time. This means the
chemical changes caused by acidification cannot be quickly undone. Oceans respond slowly, and
recovery can take decades or longer.

Ocean acidification is also happening everywhere. Because oceans are connected, changes in one area
can affect marine systems across the planet. This makes ocean acidification a widespread, long-term
challenge that scientists and governments are still working to understand and address.
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