
Detective Crabrillo 
and the Mystery of 
the Disappearing 

Shells



On the very southern tip of the Point Loma 
Peninsula in San Diego, California, lies Cabrillo 
National Monument. National Monuments are part 
of the National Park System, a place preserved 
and protected by the National Park Service.

Cabrillo offers hikes 
through diverse habitats, 
epic views of San Diego 
and the Pacific Ocean, 
beautiful and biodiverse 
tidepools, and a rich 
history to learn about.

Just off the coast from Cabrillo is an area 
of ocean called a Marine Protected Area 
(MPA). An MPA is a location in the ocean that 
is specially protected to preserve marine life 
and habitats. The MPA next to Cabrillo 
National Monument is called the Cabrillo State 
Marine Reserve (SMR) and was established so 
that life in the giant kelp forest there can 
flourish with little human interaction. This is 
important because the kelp forest acts as a 
nursery for marine life, where lots of species 
can reproduce and mature before moving to 
other places in the Pacific Ocean.

Tidepools and the area around them are called 
the Rocky Intertidal Zone, which is the rocky 
area where land and sea meet. Because they are 
protected by law, Cabrillo’s tidepools are the 
most biodiverse in all of Southern California. 
And these tidepools connect to the Cabrillo SMA, 
providing a continuous safety zone for the marine 
organisms that live in the area.

Some of this biodiversity includes  Giant Owl 
Limpets (Lottia gigantea) and Gooseneck 
Barnacles (Pollicipes polymerus).



Ocean acidification is a chemical reaction in the water that can wreak havoc upon 
ocean organisms, like those in the Cabrillo SMA and Rocky Intertidal Zone. Here’s 
how:

Surrounding planet Earth is a layer of gases called the atmosphere. These gases - 
like oxygen and water vapor - are essential for life on Earth. One of these gases 
is called carbon dioxide (CO2), which is the gas that is released by natural 
processes like humans (and other animals) exhaling.

Some of this CO2 in the atmosphere will sink down into the ocean during a process 
called the carbon cycle. The CO2 reacts with the water to create a substance called 
carbonic acid. As a result of this process, hydrogen ions (H+) are released into 
the water. This is all fine and normal. So, what’s the problem? There’s too much 
CO2 in the atmosphere!

When humans burn gasoline, coal, and other fossil fuels, CO2 is released into 
Earth’s atmosphere. Because humans have been burning a lot of fossil fuels for 
many years, there is an excess amount of CO2 in Earth’s atmosphere; this means 
there’s an excess of CO2 sinking into our oceans.

Climate change is the long-term change of Earth’s typical weather patterns. This 
global change is a major disruptor to ecosystems and the organisms that live in 
them (including humans!), causing increased temperatures and extreme events like 
wildfires, hurricanes, and droughts that make it increasingly challenging for 
species to survive and thrive. For Cabrillo’s Rocky Intertidal Zone and the 
Cabrillo SMR, climate change is causing sea levels to rise, the water temperature 
to climb, and a phenomenon that affects pH, termed ocean acidification.
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This excess CO2 is hurting 
endangered species like the 
Black Abalone (Haliotis 
cracherodii) and ecosystem 
engineers like the Giant 
Owl Limpet who are 
incredibly important to 
Cabrillo’s tidepools and 
MPA. How does it hurt 
these important ocean 
animals? It’s a mystery! 
And one that Detective 
Crabrillo aims to solve …  

Cabrillo’s tidepools and MPA are full 
of life, with lots of activity from 
shellfish, fish, and other animals 
roaming around the neighborhood.

Yet today was different, as the busy 
ecosystem became strangely quiet and 
empty.

What’s different between 
these images?



Detective Crabrillo recently heard 
about the silent conditions of the 
tidepools and came to investigate.

While searching for a clue, a missing 
poster was washed into her face.

This sparked her curiosity: who was this Giant Owl Limpet, and why did she 
disappear without a trace? Does it have something to do with her alleged 
weakness listed on the poster?

Little did Detective Crabrillo know, this wanted poster was only just the 
beginning .... 

!



Detective Crabrillo decides to interview 
more animals to find the demographic of 
who is getting affected. Like chitons, 
garibaldi, and mussels.

Something’s not right. Tell 
me, what has been going on in 

your neighborhood?

Something has changed and 
the water doesn’t feel … 
right. My little one isn’t 

doing so well, either. 

Looking around her, 
Detective Crabrillo noticed 
an unhappy Wavy Turban 

Snail (Megastraea undosa). 
Perhaps this snail could 
shed some light on what’s 
happening in the tidepools …

Their shell seems very thin 
and weak.. The water feels 

different. Like there’s something 
menacing hidden within.

What do you mean by 
‘change’?

Thank you for your 
cooperation ma’am. I hope 

your little one gets 
better.



Recognizing the pattern of organisms with a calcium 
carbonate shell being impacted, the detective remembers 
what the mother said to them earlier. That the water 
had felt different, like somehow it had changed.

With a new lead, the 
detective gets to 
work.  She starts 
collecting shell pieces 
and containers to get 
samples of the water.

Let’s see: the water feels different, 
menacing … the little one’s shell has 
weakened and thinned … and of those 
interviewed, only Gooseneck 
Barnacles, Giant Owl Limpets, 
Thatched Barnacles (Semibalanus 
cariosus), and Blue Band Hermit 
Crabs (Pagurus samuelis) are 
feeling similarly. Hmm …

I know! Maybe it has some-
thing to do with the pH of 
the water … ? Let’s start 
there …

Let’s see what the water’s hiding.
Same shells, different water, this’ll be interesting.



Each bottle contains salt water 
with different amounts of 
dissolved CO2, which affects the 
pH of the water. The more CO2, 
the lower the pH …

The detective sits patiently, a 
slate rock and limestone in 
hand as she observes the 
specimens with quiet scrutiny. 
Slowly and surely, in specimen 
one and two, a great chasm 
forms in the shells’ gaps, and 
it shatters into multiple, 
desolate pieces like a broken 
china plate.

The detective’s lips curl 
into a pleased smile. 
There it was. Everything 
was adding up.

Detective Crabrillo recalls her chemistry class, 
remembering CO2 can affect the structure of shells.

She grabs the shell-phone and calls all the local 
shellfishes to warn them about CO2 …



We must look for a way to capture CO2 
and remove it from the ocean water that 
surrounds us.” But what detective 
Crabrillo didn’t know was that CO2 itself 
wasn’t what was causing the problem. It 
was humans burning fossil fuels and 
putting too much carbon dioxide into the 
atmosphere.

At that very moment the 
infamous gas hurled itself out 
of the sea-glass beaker in a 
hop, skip and a jump!

It flew past the sharp detective, 
colorless and undetectable. In pursuit, 
detective Crabrillo  attempted to 
capture it with a jar, but it was 
futile. She stood there with the jar 
idly clutched with her claw, her 
expression downcast as she finally 
looked around her. From the 
disintegrating shells, to the missing 
posters hung in every direction.

How could she solve a problem 
that was so complicated? The 
detective looked over her 
shoulder, and right at a 
scarlet red, aluminum can with 
minimalistic white cursive 
writing laying into the sand as 
the tide washed it into itself. 
It was impossible to catch it. 
It's impossible to see it. And 
impossible to blame it as it 
was just following its instinct 
to react with water.

What do we 
do?!!
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As it turns out, excess CO2 in Earth’s atmosphere and oceans really does 
cause a lot of  problems - it’s like a domino effect, where one system gets 
out of balance, and starts disrupting all the other systems around it. And 
the breathtaking biodiversity of Earth’s ecosystems, including the ones at 
Cabrillo’s tidepools and MPA, are suffering because of it. However, not all 
hope is lost.

The culprit was humans causing 
ocean acidification by burning fossil 
fuels. Ever since humans started 
burning coal and oil in the Indus-
trial Revolution, our city was 
doomed. And that was a startling 
revelation. The cases she dealt with 
always had a satisfying ending. But, 
there was always a first time for 
everything. Sometimes the villain 
isn’t caught, but that doesn’t 
mean the efforts to stop it are 
futile.

It gives us great sadness but also hope that we caused this great 
dilemma of climate change. Because if we started it, we can end it. 
This seems like an overwhelming task, but if everyone did their part, 

we would be well on our way to solving this difficult problem.



Here are some simple but effective 
ways to combat climate change 
that you can easily implement into 

your lifestyle today: 

Take public transportation or bike and walk 
more. Even driving together instead of 
separately can help! When cars burn 
gasoline, they release CO2 into the air so the 
less we drive, and the fewer cars on the 

road, the better.

Plant more trees and vegetation, 
as they take in CO2 during 
photosynthesis, much like the ocean 
does during the carbon cycle.



Be mindful of food 
waste. When food 
rots, it releases a 
powerful greenhouse 
gas called methane, 
which contributes to 
climate change.

Buy more second-hand items. Manufacturing 
is done by burning fossil fuels like coal, 
which contributes to climate change and 

ocean acidification.

Remember Folks, you 
have the power to 

change the world!



GLOSSARY
National Monument - Protected areas designated by presidential proclamation 
that protect natural, cultural, historic or scientific resources. Largely managed by the 
National Park Service.

National Park System - Collection of protected land and water areas managed 
by the National Park Service.

National Park Service - Federal Agency overseeing the National Park System.

Marine Protected Area (MPA). A designated section of the ocean where 
human activity is restricted to protect natural and cultural resources.

Biodiverse - Containing a high variety of species.

Ecosystem - Geographic unit of biotic and abiotic factors, often focusing on the 
flow of energy and matter.

Organism - Living individual entity that grows, survives and reproduces on its own.

Rocky Intertidal Zone - Coastal ecosystems where the land meets the ocean. 
Subject to changing tides and the harsh conditions that come with that.

Ocean Acidification - Decrease in the pH of the ocean caused by the absorption 
of excess CO2 from the atmosphere. 

State Marine Reserve (SMR) -  This is a type of marine protected area that 
is specifically a “no-take” zone.

Carbon Cycle - The continuous movement of carbon between the atmosphere, 
oceans, living organisms and the soil. This is a prime example of the Law of 
Conservation of Mass, which states that matter is neither created nor destroyed, just 
transferred and rearranged.

Atmosphere - Mixture of gases surrounding Earth, held by gravity.

Fossil Fuels - Nonrenewable hydrocarbon resources formed from buried, 
prehistoric organic (containing carbon) matter. Often in forms of coal, oil and gas.

Hydrogen - Colorless, odorless chemical element.

Calcium Carbonate Shells - Shells formed mainly from Calcium Carbonate 
(CaCO3). Acts as protection from the environment and crucial to the survival of many 
marine organisms.



Detective Crabrillo’s 
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ECOLOGIK

This comic was created by the youth apprentices of the EcoLogik 
Institute’s Leadership Academy.

The mission of the EcoLogik Institute is to empower youth to be champions for 
nature, innovators in science, technology, engineering, and mathematics, warriors for 
environmental stewardship, leaders in their communities, and changemakers who 

create a positive impact on the world around them.
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Explore the beautiful and biodiverse 
tidepools of Cabrillo National Monument 

and learn about what makes this 
ecosystem so special. Can you help solve 
the Mystery of the Disappearing Shells? 
Detective Crabrillo, and all the species 

that call the ocean home, need your help! 


