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As an environmental educator who has had the good fortune of 
teaching and learning on the water, from the Heiltsuk Nation of Bella 
Bella, British Columbia, to the Arctic and Labrador, to the Great Lakes 
and shoreline of the Ottawa River, I have witnessed firsthand that the 
most effective learning takes place through experience. We learn about 
the ocean – water or nature more broadly - by being on, in or around 
it. We also learn about the ocean through people who have spent their 
lives working, studying, and living on or by the ocean. However, getting 
to – or on, or in! – the ocean is not possible for everyone, nor desired. 

This is where COVE’s new learning resource leads the way. Wave of the 
Future: Canada’s Sustainable Blue Economy weaves together clever 
and engaging information, personal stories, hands-on activities, and 
extended learning resources and opportunities for kids, families, and 
teachers.

A Message from the Canadian 
Ocean Literacy Coalition (COLC)

Canada is an ocean nation, with the longest 
coastline of any country in the world. This coastline 
is characterized by diverse communities and 
cultures, all holding varying relationships with the 
ocean. Whether we live in a coastal region, or are 
among the 80% of Canadians who live inland, the 
ocean connects us all. It is a major driver of our 
economy, a rich food source, the backbone of our 
weather and climate systems, and so much more. 
We need a healthy ocean to ensure the well-being 
of all living creatures, now and for generations 
to come. We also need a young generation of 
innovative thinkers pursuing ‘blue’ and ‘green’ 
careers of all kinds to ensure a healthier, more 
sustainable, and just path forward for all. 

This dynamic learning resource contributes to this 
collective effort, challenging all learners, young and 
old, to think about the ocean and the consumer, as 
well as career choices that we each make. Together, 
let’s ride the Wave!
 
Lisa (Diz) Glithero, PhD
National Coordinator, Canadian Ocean Literacy Coalition 

  Small cove off the coast of British Columbia    Fishing shack off the Atlantic Coast

   Iceberg floating off the coast of Newfoundland

   Lisa (Diz) Glithero
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HOW I SEA THINGS...
Although it was always there, the personal 
connection I felt with the ocean actually didn’t 
begin until I was in my early 20s. I grew up in 
Ontario and was more exposed to freshwater, 
not saltwater. But then I went to British 
Columbia (Haida Gwaii) for a field semester. I 
learned so much about the interconnectivities 
of the marine landscape. The more time I 
spent near the ocean and the more I learned 
about it, the more I cared and wanted to 
protect it. I eventually became a researcher in 
Vancouver, focusing on plastic pollution and 
how it affects remote arctic ecosystems. 
  
- Rhiannon Moore, Ocean Scientist, Vancouver

How Ocean Observation and 
Conservation support a 

Sustainable BLUE Economy

Ocean observation is an important part 
of the sustainable blue economy. We 
can observe the ocean at many different 
levels; from the surface, to the deepest 
darkest depths, and even the sea-floor. 
Observation helps us to understand the 
living things that live in the ocean, how 
our oceans are changing, and how these 
changes are impacting the creatures who 
live, feed and travel through the waters.  
Ocean observation also helps to track 
other human activities, above and below, 
which helps us to defend our waters 
against illegal activities (like pirates) or 
activities that put sustainability at risk 
(like dumping pollution or overfishing or 
fishing of protected species like whales). 
Finally, ocean observation helps us to 
understand the depths of the great ocean 
that we can neither see nor travel to.

    Ocean scientist photographing whales in migration

    Remote scientific research in the northern waters of Canada.
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Activity: Become a great explorer!

How much of the ocean have we already explored?
a. less than 4%
b. around 10%
c. roughly half of it
d. all of it, but we still have more to learn

The history books are full of stories about great 
discoveries. And there are more incredible things to 
be discovered in the deepest parts of the ocean. 

Like this angler fish – it might look like something 
that Hollywood dreamed up – but this is a real fish 
from the deep, who uses the light on his head to lure 
dinner into its mouth.  

What underwater worlds, or amazing creatures 
might you find? Use your imagination, and any 
artistic medium you like (painting, drawing, 
animation, descriptive writing, etc), to create an 
underwater world, or a creature of the deep ocean.  
Share your creation with us here.

   Rendering of the deep sea angler fish / Photo: animalhype.com/fish/angler-fish 

   An underwater cavern   Divers exploring the coral and vegetation on the ocean floor.

https://www.coveoceaninternship.com/blue-economy-5
https://www.instagram.com/cove_workforce
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In a conversation with Mi’kmaq Elder Albert Marshall, he 
shared some thoughts on what the ocean means to the 
people of this planet.

What is the ocean for? It’s the original source of life. It’s our 
thermometer, helping to regulate the earth’s temperature. It’s 
food and sustenance. It decides how weather patterns will 
unfold. It abides by the laws of nature. And it plays a big part in 
our understanding of why we are here. It’s a gauge of the health 
of our planet – lately it has been a reminder that if we take 
selfishly from the ocean, there is a cost. When we see pollution 
in the ocean, and damage to her ecosystems, we are reminded 
that our rights as people do not come before nature’s rights. 

What distinguishes us from the animals on this planet is our 
cognitive mind. This has allowed us to transform the natural 
world. Now we need to use our powerful minds to imagine 
better ways of interacting with our planet, of caring for our 
home rather than destroying it, and of leaving it in better shape 
for future generations, than how we found it.

What does ocean observation mean?
Like any environment, we can use our senses to 
observe the ocean. We can see, touch, smell, taste 
and listen to it. Knowledge holders in traditional 
cultures have relied for thousands of years on 
traditional ways of knowing about the ocean and 
other water sources. They relied on their senses, on 
their memories of how things happened in previous 
years, on stories shared and passed down, and 
on the observations of other around them. This 
helped to reveal patterns, and helped communities 
to make predictions about, and understand the 
water systems around them.

But when we start to explore the deeper parts of 
the ocean, far beneath the surface and far from 
shore, we find that our senses don’t work as 
effectively.  In addition to our own senses, we also 
use instruments, like sensors and probes, that help 
us to see and hear and touch in places where we 
can’t do so with our own eyes, ears and hands.  

Estimate how much of the Earth’s surface is 
covered by the ocean?

a. 20%
b. 50%
c. 70%
d. 99%

Ocean Observing
Contributed by Brendal Townsend,  
Senior Operations Manager, Ocean Tracking Network - 
Dalhousie University 

The ocean is so vast that it covers roughly 70% of 
the Earth’s surface. This is why it is often referred 
to as the blue planet. And from its coastal areas 
down to its deepest depths, the ocean supports 
an abundance of life and diversity. Continuous 
monitoring of the ocean’s health has never been 
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more critical, as we experience rapid climate change 
and the impacts of human developments on the 
marine environment. Today, we have a unique range 
of ocean observing tools that help us to understand 
the effects of a range of marine challenges, such as 
sea-level rise, ocean acidification, species loss, and 
the increasing intensity and frequency of storms.  

Humans are not at home in the ocean, and so we 
depend on a variety of tools to help us know what 
is happening. Ocean observation tools can help 
researchers track, predict, respond, and adapt to 
changes in the environment.

There are two primary ways that we can observe 
the Ocean: 

1. In the water (in situ)

2. Airplanes and drones can also be used to 
collect ocean data. In fact, most ocean 
pollution detection is done from airplanes.

 
3. From space (using satellites). 

In-water observations include fixed or mobile 
platforms such as moorings, buoys, profiling floats, 
ocean gliders, divers and more. These instruments 
can be used for many things like, animal tracking, 
measuring sea surface temperature, currents, and 
salinity.

The other form of observing the ocean is with 
satellites. These remote platforms travel high 
above the Earth’s orbit, and are able to sense ocean 
temperature, the presence of algae, wave patterns, 
and much more on scales that humans could never 
see from the surface of our planet. 

For example, images taken by the satellites provide 
large-scale coverage of coral reef habitats and 
allow us to measure the areas being bleached 
annually by increasing sea temperatures. Satellites 
also carry a transmitter, that can talk to receivers 
on the ground, relaying important information such 
as the location of a lost person at sea.

These observations allow us to make better-
informed decisions on managing the marine 
environment. Measuring sea-surface temperature 
and ocean acidification, helps scientists to better 
understand the warming of the oceans. 

This information is important because warming 
waters can change the behaviour of fish, cause 
intense hurricanes, or impact the health of coral 
reefs, which ultimately affects all of us on the blue 
world on which we live.

     Satellite image of coral reefs at Biscayne National Park, Florida / photo: NASA
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ROV stands for “remotely operated vehicle”. These 
are underwater, unmanned robots, and there 
are many different types. ROV’s are fantastic for 
observing the oceans. They are typically equipped 
with specialized sensors and high definition 
cameras. Many have manipulator arms and 
baskets to hold samples collected during missions.

Scientists can use ROVs to explore the sea or 
other far reaches of the ocean, with the operator 
remaining safely on a vessel at the surface while 
the machine does its work.
 
Human scuba divers cannot generally exceed 
100m depths due to water pressure, the amount of 
air they can carry with them, and the risk of having 
gas dissolve in their blood and cause a disease 
called “the bends” when they surface. In contrast, 
ROV’s can reach the deepest depths of the ocean, 
and can stay for very long periods of time to work. 
ROV’s can range in size from micro ROV’s (weigh 
less than 3kg!) to the size of a small car (3200kg!).

Underwater  robots are usually tethered directly 
to a surface vessel and are controlled by a human 
pilot who sends commands down the tether. Some 
can be launched from a submarine or other, larger 
ROV. However, being attached by a cable limits 
how deeply or far ROV’s can explore. For really 
deep operations, typically an AUV (autonomous 
underwater vehicle) is used. Autonomous means 
they can move around without direct control from 
a human at the surface, using a pre-programmed 
mission path and knowing where they are based 
on sound beacons and bottom tracking. The latest 

Using technology to explore the ocean

    Video showing ROVs in the water - courtesy of Deep Trekker Inc.

ones even alter their path all by themselves 
based on what they are finding with their 
sensors.

There are many thousands of AUVs already 
being used already in offshore oil and gas, 
military, science, and recovery. For example; the 
hunt for the crashed Malaysian Airlines plane in 
the Pacific was conducted by Kongsberg AUVs 
with no cable control from the surface.
 
AUV’s are a very exciting and important part of 
the future of ocean observation because they 
are not limited a tether and can function with 
more mobility, allowing them to undertake new, 
far-reaching deep sea missions.

ROV detail / image: Ocean Tracking Network

Primary uses of the ROV include: 
Exploration and Science –
Scientists use the ROV to study the ocean 
bottom, capture images of rare deep-sea 
creatures, or search for lost ships or submerged 
ancient cities. The robotic arm can also collect 
specimens and cut ropes on lost equipment.

Operations and Maintenance –
Industries such as aquaculture and offshore 
oil and gas utilize ROVs to capture images of 
damage to platforms, pipelines or fish pens  and 
to help make repairs. 

Search and Rescue Missions – 
Police and fire departments use ROVs in search 
and recovery missions for people who have 
drowned or to recover submerged objects.

https://www.youtube.com/watch?v=Usq507hxe_Y&list=PLCTnpG7aXT2_OnaFwUMOVOQBBu5iOWdT4&index=3
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Career Profile: Oceanographer
Allison Chua, PhD Candidate, Department of 
Oceanography, Dalhousie University

Although I’ve lived in Nova Scotia my entire life and 
grew up paddling on the ocean, I didn’t always plan 
on studying Oceanography at Dalhousie. I studied 
Mechanical Engineering in university, and before 
starting my PhD, I was working as an engineer in 
the shipbuilding industry. However, working in the 
deeply traditional and well-established business of 
naval vessel construction made me realize that I 
wanted to explore the use of modern technology to 
address current threats to our ocean environments. 

My work is focused in the field of underwater robotics, 
where I design and build platforms to study specific 
phenomena, such as marine oil spills or algal blooms. 
Unlike existing commercial products, what I develop 
is open-source and low-cost, so it’s widely accessible 
to those who need it, not just to those who can 
afford it. This work is perfect for me, as I get to use 
my engineering skills to address current problems 
that have immediate, real-world impacts. First and 
foremost, though, is understanding and identifying the 
problem, which is why I chose to do a PhD in science. 
In my lab, we’ve built a small but extremely talented 
and cohesive team of scientists and engineers, who 
work together to develop new and better technologies 
for observing the ocean. 

This united approach is more important than 
ever, as we face unprecedented changes and 
challenges to our oceans that can only be solved 
by interdisciplinary teams working and sharing 
their knowledge with each other. To learn more, 
please check out my website: 
www.adozenautomobilesandkites.com

    Conducting research on the water

    Oil spill tracking with an ROV at the Ohmsett tank in New Jersey

    Driving an ROV through the waves

http://www.adozenautomobilesandkites.com
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Technologies we can use to observe 
and conserve the ocean

Today, we have amazing technologies like fish 
tags that allow us to track the routes of marine fish 
(like cod), reptiles (like sea turtles), and mammals 
(like dolphins and whales). This information helps 
us to better understand where their feeding and 
mating grounds are, and their migration patterns.  
This information can also help to minimize whale 
strikes, as we can change transportation routes to 
avoid areas that are frequently traveled by whales.
Being able to gather and share ocean data helps 
us all to build our understanding about the 
ocean and about our collective impact on the 
ocean. Observation data can help keep us safe 
on the ocean, and can help us to develop a more 
sustainable blue economy.

Technologies for Listening and ‘Seeing’

Contributed by Joe Hood, Software Product Manager, 
GeoSpectrum Technologies Inc.

My job is to help people to see what is going on 
in the ocean. Cameras and radar don’t work well 
underwater, so instead we use sound to “see”. We 
do this with special devices called transducers that 
hear like a microphone and send out sounds like a 
loudspeaker, but they work best underwater.

Sound propagates (travels) better in water than 
it does in air, so even quiet sounds can be heard 
many miles away. Transducers can be used to 
quietly listen, with no one even knowing they are 
there. This works very well for things that make 
noise like boats or marine life. Marine mammals 
also know that sound is a great tool for seeing 
underwater so they make all kinds of cool sounds 
to communicate with each other and to hunt.

People who want to see underwater use special 
software that turns sounds into images that help 
them decide what is making the sound and where 
it is. Transducers can also send out loud pulses 
of sound that reflect off of things before being 
received and processed in software that creates a 
picture for operators to see where they are. Tools 
for seeing underwater are used in all kinds of ways. 
For example, they can be used to watch whales, 
so we can decide how best to prevent them from 
being harmed. They can also be used to survey the 
ocean and decide which areas need to be protected 
and which can be safely and sustainably fished to 
provide food for people.

    These are C-Bass transducers. They can make very-low-frequency sounds and 
    can even play rock music into the water.   
    Photos courtesy of GeoSpectrum Technologies Inc.

Click here to listen to some 
whales, dolphins and other 
marine sounds captured using 
hydrophones in the ocean.
  
https://www.oceannetworks.ca/
sights-sounds/audio

https://www.oceannetworks.ca/sights-sounds/audio
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Ocean Sonics

It’s important to listen to underwater events as they 
are happening. Real-time sound data helps us to 
better understand the environment, and it helps us 
make important decisions like slowing down vessel 
traffic to avoid collisions with marine mammals 
or pausing activities, like marine construction to 
prevent damage to fish and other marine animals. 
It can also hear and locate oil and gas pipeline 
leaks to help prevent environmental disasters.  

There are also some cool sounds you can hear 
like glaciers cracking and falling into the sea, the 
sounds of marine mammals communicating to 
each other, earthquakes and footsteps on the ice.  

In addition to the giant transducers shown, we can 
also use hydrophones to listen in the water. The 
icListen is the world’s first Smart Hydrophone.
 
It was created so everyone can easily listen 
underwater and use ocean sound data to make 
important and timely decisions. It even performs 
all of the difficult tasks for you, like making the 
calculations to process the data, and adjusting for 
different underwater environments and sounds.  

  A researcher deploying the icListen Hydrophone. Photo: Ocean Sonics

   Photo: Ocean Sonics - an acoustic company based in Truro, Nova Scotia.

Career Profile: Production Technician
My name is Ben Cochrane and I was born and raised in Truro, Nova Scotia. 
My interest in electronics led me to the Electronics Engineering Technician 
course at NSCC Waterfront Campus in Dartmouth Nova Scotia. At the time 
I had no real plan in mind of where it would take me. During my time at 
NSCC I was introduced to the ocean tech business and I was instantly 
hooked. This seemed to be the perfect direction that combined my love of 
technology and nature. 

When it came time to select a place for a work 
term, one of my instructors suggested Ocean 
Sonics. This is a small ocean acoustics 
company in Great Village Nova Scotia that 
designs and manufactures smart digital 
hydrophones. The hydrophones can be 
used for many things like marine research, 
environmental monitoring and renewable 
energy. There is even an icListen under the 
ice in Antarctica! 
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Choose an ocean issue, industry or opportunity that is important 
to you (for ideas, have a look at the illustration above or choose 
another topic that might not be listed here). Using your own 
knowledge and other information you find online, create an 
infographic to illustrate what is important about that issue, who 
it’s important to, and how the sustainable blue economy can 
help. 

STEP 1: Use Google Slides under your own 
Google Drive. Or use PowerPoint

STEP 2: Open up a new presentation, click File, 
then Page Set Up.

STEP 3: Choose Custom Page Set Up so you can 
put in your own dimensions. Put in 46.8w x 33.1h.

STEP 4: Click Apply. Now your slide will print on 
A4 size paper.

STEP 5: Design as you would like. When finished 
download either as pdf or picture! Share your 
infographic with us here.

Activity: Design an infographic
TIPS

•   Download pictures for infographic 
as .png – this means that 
the background of pictures is 
transparent

•   Find free icon downloads here: 
https://www.flaticon.com/ or  
https://www.freepik.com/

•   To be able to grab icons and 
such, a great place for google slide 
themes is to start here: https://
filtergrade.com/free-google-
slides-themes/

https://www.flaticon.com
https://www.freepik.com
https://filtergrade.com/free-google-slides-themes/
https://instagram.com/cove_workforce
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In a conversation with Mi’kmaq Elder Albert Marshall, 
he shared some thoughts on how we can use traditional 
knowledge along with ‘modern science’ to better 
understand how to use the ocean’s bounty respectfully 
and sustainably.

Focus both eyes on an object in front of you. Now close one eye 
and look. Then close the other eye and look. The object looks the 
same, but also slightly different out of each eye. You’re seeing 
that object from two related, but slightly different perspectives. 

Two-eyed seeing compels us to think differently and to see from another perspective. It describes 
how we can take traditional ways of knowing that are based on touching and feeling, and seeing 
and smelling, and observing the world, with knowledge passed on from generation to generation, 
and pair that with modern, scientific knowledge, to have a holistic understanding. This combined 
knowledge will grow and evolve and change and will help us to co-exist with the natural world in a 
more balanced and harmonious way. When we see with just one eye, we can miss a lot!

It’s no secret that the ocean is warming up.  
Greenhouse gases in the atmosphere, like C02, 
trap the sun’s heat, which is then absorbed by the 
ocean – warming it up. If you enjoy swimming in 
the ocean, this might seem like a good thing. But, 
a warming ocean is a concern for us all because 
melting icecaps can lead to a rise in sea levels 
which can lead to flooding. Warming oceans can 
cause coral bleaching which damages habitats 
and breeding grounds for many marine species.  
Warmer oceans have less dissolved oxygen, which 
makes it difficult for fish to breathe, but makes it 
easier for harmful bacteria and algal blooms (who 
like CO2) to develop in the water. And, for people who 
live in cold climates, a warming ocean can make 
day-to-day life unpredictable  or even dangerous.

It’s getting hot in here! The challenge of a warming ocean

   Bleached branching coral (foreground) and normal branching coral (background).  
   Keppel Islands, Great Barrier Reef. Photo: Wikipedia
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SmartIce, Pond Inlet, Nunavut  
(https://smartice.org/)

For thousands of years Inuit people have relied 
on traditional ways of knowing to understand and 
make predictions about their environments.  They 
looked, touched, smelled, listened, and shared 
their observations with others around them. Using 
decades of observation, Elders could predict 
where the ice was thick or thin, and where the ice 
was safe to travel upon. But even Elder knowledge 
can’t keep up with climate change - and now 
people are falling through the ice because nature 
isn’t following reliable patterns any more. Smart 
Ice combines traditional Inuit knowledge with 
information captured through modern sensor 
technology. This allows the Inuit people to capture 
reliable data about the rapidly changing ice – and 
keeps people safe. This is a great example of Two-
Eyed Seeing to address a modern-day challenge.

  SmartQAMUTIK in action (pond inlet in background) / smartice.org

  SmartICE Team interpreting radar imagery on the sea ice / smartice.org

  Travelling across the frozen ocean just north of Pon Inlet, Nunavut / smartice.org

Temperature Sensors
Temperature sensors are sensors that can 
measure the temperature of the ice, water or 
atmosphere. These sensors, and the data they 
provide, can show us changing patterns and trends 
in temperature, even before we see and feel the 
effects of a warming ocean. The ocean absorbs 
an incredible amount of the heat from the sun. The 
warming and cooling of the ocean affects weather 
patterns and ocean levels across the planet. So 
temperature sensors tell us more than whether or 
not it’s a good day for a swim – they can help us 
predict things like storms and floods that happen 
above the waterline.

Here’s a 
link to more 
information 
about 
SmartICE

   Glacier collapsing into the ocean.

https://smartice.org
https://www.nrcan.gc.ca/climate-change/impacts-adaptations/canadas-climate-adaptation-blog/smartice-canadian-innovation-garners-international-recognition/21272
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Career profile: Operations lead
As an Inuk from Nain, Nunatsiavut, the ocean has 
always been a part of my life - either by being in 
a small speed boat, or by travelling the sea ice on 
snowmobile.

Safety, especially on the sea ice, is becoming more 
and more unpredictable. Working with SmartICE 
as the Nunatsiavut Operations Lead is a way 
to help keep Inuit safe in and around my home 
community. Many of us travel over the sea ice 
either to hunt, fish, get wood to heat our homes, or 
to travel to our cabins. The sea ice helps keep our 
Inuit traditions alive. My position allows me to train 
local Inuit youth. We provide them with transferable 
employability skills. Ultimately, we train them to 
build our SmartBUOY stationary ice measuring 
sensors, which we can ship anywhere in the Arctic. 
In my role as Nunatsiavut Operations Lead, I get to 
travel to other Inuit communities across the North, 
helping to deploy our equipment and training locals 
to use our technology. In turn, they are helping to 
keep their communities safe too.

For me, the greatest satisfaction comes from 
knowing that my work is contributing to my 
people’s safety and helping to keep Indigenous 
communities and traditions alive and well.

Rex Holwell, Northern Production Lead.  
SmartICE Sea Ice Monitoring & Information Inc.
www.smartice.org

Left: Rex Holwell 
and the Smart-
BUOY

Right: The Smar-
tICE production 
team.

Photos courtesy 
of SmartICE

  Detail of frozen sea ice showing the different thicknesses and textures.

https://www.smartice.org


14

Happening Now: Technology at Work
Contributed by Noah Stevens

3D Wave Design is an Indigenous-owned and 
operated company. Some of the first projects 
we worked on were for Mi’kmaq communities 
here in Nova Scotia. As members of the Acadia 
Band ourselves, helping the environment is very 
important to us. We hope that this technology can 
be used to help others understand and care for the 
environment too.

3D Wave Design is building technology that helps 
people understand the effects of climate change 
through interactive 3D maps. It can be hard to 
visualize scientific data that is represented in 
charts and graphs. It’s vital that people who 
are making important decisions, like town 
mayors, municipal planners and emergency 
management officials, understand what the data 
means. Our job at 3D Wave is to take the data 
from the scientists and engineers, and display 
it in a 3D environment; much like a video game.  

  3D rendering of possible flood effects on the landscape.

  Aerial 3D rendering of possible flood effects on the landscape. / Photos: 3D Wave Design

So when a report talks about flooding of 2.7 meters, 
you can actually see what it’d look like! 

Helping people understand sea level rise is very 
important, because many of us who live in coastal 
communities will be impacted. However, there can 
also be flooding inland as well. Have a look at the 
image below and see if you can detect the impact 
of floods on the community shown.
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Happening Now: Tracking Technology
Contributed by Xeos Technologies

Our company is called Xeos Technologies and we 
are based in Dartmouth, Nova Scotia. We make 
all sorts of things that track buoys, underwater 
robots, surface drifters – and a new device that 
measures waves! We call it the Brizo. It’s named 
after the Greek goddess Brizo who was protector 
of mariners, sailors and fishermen. 

Our device is small, about the size of a football and 
goes right on top of a buoy. It sits on top and sends 
signals up into space to GPS satellites and the 
satellites send signals back. Using these signals, 
the Brizo can tell how big the waves are, what 
direction they are moving in and more. We use 
the same GPS that is in your cell phone or car to 
measure waves! This data is sent out to your email 
anywhere in the world. 

We use this information for many things:
 

•   tell ships whether it is safe or not to 
enter the harbour

•   to monitor waves at fish farm sites in 
the ocean

•   to tell technicians working on offshore 
wind farms whether it is safe to work 
or not

•   predict storm conditions close to 
shore

We are still learning who else can use this 
technology to benefit their work in ocean science 
and ocean conservation. There are some in the 
Halifax Harbour here in Nova Scotia, 2 in Galway, 
Ireland and many more in Scotland, the UK, and 
Italy! People all over the world use the same 
technology to measure waves and observe the 
ocean. Some day we hope to have you onboard!

  Installing a tracking device on a buoy. / xeostech.com

  Buoy floating in the open ocean to monitor storm conditions
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From Alkaline to Acidic: 
The Challenge of Ocean Acidification

pH tells us how alkaline or acidic something is.  Our tap water is generally considered neutral – or 7 on 
a pH scale. Lemon juice is quite acidic, with a pH of 2, and bleach is extremely alkaline with a pH of 13. 
Products at either end of the pH scale are toxic to living things. For plants and animals who live in the ocean 
and other waterways, even slight changes in pH can have huge impacts on their health. 

The pH Scale:

Have a look at the pH scale above. What 
pH do you think the ocean is naturally at?

It might surprise you, but the ocean is 
not pH neutral!  For millions of years the 
ocean maintained a slightly alkaline state, 
with an average pH of about 8.2. That’s 
roughly the same pH as our blood. Today, 
the average ocean pH is about 8.1. This 
might not seem like much of a difference, 
but the relationship between pH and 
acidity is not direct. Each decrease of one 
pH unit is a ten-fold increase in acidity. 
This means that the acidity of the ocean 
today, on average, is about 25% higher 
than it was during preindustrial times.

How is the ocean becoming more acidic?

Most of the marine plant and animal species that we are 
familiar with can tolerate a pH between 6 and 9 fairly well, 
but they are usually stressed by pH outside this range. 
Stress in a fish or marine plant can cause less growth and 
reproduction, and greater susceptibility to disease. Beyond 
this range, most species will die quickly. The optimum pH 
for most species is between 7 and 8.5. 

Ocean acidification is mainly caused by carbon dioxide gas 
in the atmosphere dissolving into the ocean. A chemical 
reaction occurs when carbon dioxide mixes with water – 
creating carbonic acid!  Over many years this leads to a 
gradual lowering of the water’s pH, making the ocean more 
acidic. Click here for the data provided by the EPA

https://www.nrcan.gc.ca/climate-change/impacts-adaptations/canadas-climate-adaptation-blog/smartice-canadian-innovation-garners-international-recognition/21272
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Ocean acidification is important in the aquaculture 
industry because it can affect any animal that has 
a calcium carbonate exoskeleton, like sea urchins, 
mussels, clams, oysters – causing their shells to 
dissolve. This means that they must spend a lot of 
their time and energy repairing their homes, rather 
than using that energy to grow or reproduce. This 
can affect yields for aquaculture crops for farmers, 
and food supply for a growing population that 
relies on seafood.
 

Carbonic acid steals the carbonate needed 
by some marine organisms for their shells – 
causing their shells to dissolve.

See the effects of ocean acidification in your own 
kitchen.

An egg shell is made of calcium, just like the shells 
in the ocean. Try this experiment to see the effects 
of acidification on a shell.

What you need:  a hardboiled egg, a glass mason 
jar or big measuring cup, regular vinegar from the 
kitchen cupboard.

What to do:  
•  Put a hardboiled egg into a glass jar. 
•  Fill the jar to cover the egg with vinegar.  
•  Leave it be for several days.
• Make your observations each day:

- What effect is the vinegar (an acid) 
having on the egg shell? 

- How long did it take?  

What can you learn from this experiment about the 
effects of ocean acidification on various shellfish 
who live in the ocean?

ACTIVITY:
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Water, water everywhere
and not a drop to breathe

Well, after reading about ocean acidification, you 
know one reason why it’s important to be able to 
monitor CO2 levels in the ocean.  But there’s another 
important reason. Think about the creatures that 
breathe underwater. They are breathing oxygen 
that is dissolved in the water. As the ocean gets 
warmer the water can hold less dissolved gases.  
That means that when more CO2 dissolves into 
the ocean, less oxygen can dissolve into it – which 
makes it hard for marine creatures to breathe. This 
is called ocean deoxygenation.

CO2 Sensors
Pro-Oceanus Systems’ dissolved carbon dioxide 
sensors are used to help researchers measure the 
changes occurring in our oceans and waterways 
that are resulting from climate change and 
human activities. Understanding these changes 
and how they affect critical ocean ecosystems 
is a challenging task made easier with rugged 
equipment designed for the harsh and unforgiving 
seas. These sensors monitor the small, but 
important, changes occurring in our oceans. Water 
with high CO2 can dissolve the shells of shellfish, 
making these creatures less likely to survive. 

Monitoring carbon dioxide in the water is also vital 
in ensuring the health and well-being of fish in 
aquaculture. Much like us, fish require oxygen to 
breathe, and high CO2 levels can reduce a fish’s 
ability to breathe. Measuring water quality in 
aquaculture allows for changes to be made when 
needed, and helps to create strong and successful 
fish. 

  Researchers using a sensor to measure levels of CO2 in the tropical ocean.
  Photo courtesy of Bayani Cardenas

  Deployment of sensor platform in Cambridge Bay, Nunavut to monitor under ice. 
  Photo courtesy of Ocean Networks Canada.

This diagram shows a balanced and healthy oxygenation cycle of the 
water. When there is more CO2 present in the water, there will be less 
room for oxygen and therefore less available for underwater life.
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Ocean Observation and Conservation
through storytelling

One day, two young kids were sitting on a rocky 
beach in Labrador. They were visiting the area for 
their family holiday, and today they were hoping to 
see whales breeching off the shore. For an hour they 
had been waiting patiently, searching the horizon for 
the telltale spray of a whale exhaling as it surfaced, 
but so far, they’d seen nothing but seagulls.  
 
They noticed an older man on the beach who had 
crouched down to investigate something. The pull 
of curiosity drew the kids to man to see what had 
caught his attention. As they drew closer, they 
noticed the beach seemed to be moving. Tiny silver, 
shining bodies were writhing on the beach.
 
“What is that?!,” gasped one of the kids. 

“They’re capelin”, the Elder said. 

“They’re gross!”, one kid shrieked.  

“Look again,” said the Elder. 

The kids crouched down for a closer look. Thousands 
of tiny bodies were wriggling on the pebbles of the 
beach, spinning and rolling as waves deposited 
more fish onto the beach, and drew more back into 
the ocean with each ebb and flow. Their silver bodies 
reflected a dazzling rainbow sheen.

The Capelin Roll - A modern-day fable - inspired by a conversation with Elder Albert Marshall

“It’s the capelin roll,” the Elder remarked.

“Why are they here?”, the kids inquired.  

“They’re here to spawn,” the Elder replied. “They 
come each year. And each year we celebrate their 
return.” 

The kids poked the tiny bodies with their fingers 
and asked, “Why would you celebrate these fish?  
They’re small and boring. Not like whales.”

The Elder smiled and said, “Look again. Look 
around you.”  

The children looked and they saw birds eating the 
fish. 

The Elder continued, “they may be small, but they 
are food to many creatures of the ocean. Including 
the great whales. Without them, there would be 
no whales to spot.” 

At that moment a whale spout shot into the sky 
from the deeper waters off the beach. But the 
kids didn’t notice. They were entranced by the 
spectacle of sunshine reflecting off a rolling silver 
wave of capelin that was surging and swelling its 
way along the beach.

   See the capelin roll for yourself in this video!

Activity: A modern-day fable
A fable is a short story that teaches a lesson. 
Write your own modern-day fable relating to 
how we appreciate, learn from or treat the ocean 
and other waterways.  Share it with us here, as a 
written story, or as a video.

https://www.instagram.com/cove_workforce
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Ocean Observation and Conservation
in the virtual world

What do you get when you combine teachers, 
ocean scientists, and film makers? Ocean School! 
Ocean School is a free online education resource 
that helps students learn about the ocean. They use 
videos and other digital content to join scientists 
who are studying the ocean, businesses that work 
in the ocean, and communities that depend on the 
ocean. These stories and activities help students 
learn firsthand why a healthy, and sustainably used 
ocean is so important for businesses, communities 
and the environment. 

So, what role does an organization like Ocean 
School play in the blue economy? 

Education: Ocean School resources strengthen 
student’s knowledge of core concepts in science, 
math, the arts, history, and geography (among 
many others!). Check out this virtual cod dissection 
for an example of the type of activities created in 
Ocean School.

Career Exposure: Ocean School helps youth learn 
about the many different types of ocean careers 
they could one day pursue. This is important for 
building a workforce for the many businesses and 
organizations in the blue economy. For example, you 
can take a 360° video tour of an oyster aquaculture 
farm, or join fishers off the coast of Newfoundland 
as they use sustainable fishing methods to catch 
cod. 

Conservation: Ocean School helps the public (and 
youth in particular!) better understand how they 
affect the ocean, and how the ocean affects them. 
This is important for inspiring people to be mindful 
about how their actions impact the ocean. Check 
out this link to see how one of the Ocean School 
youth hosts took action to help conserve the ocean.

Ocean School is a great example of how people from 
very different areas of expertise can contribute to 
the blue economy. Their team includes scientists, 
science communicators, educators, education 
technology specialists, computer programmers, 
film makers, writers, graphic designers, animators, 
and game designers among many others. It’s this 
combination of artistic creativity, technical know-
how, and science education that makes Ocean 
School work. Visit them at www.oceanschool.ca to 
learn more! 

     Education and conservation at Ocean School

     An Ocean School video production about conservation

https://oceanschool.nfb.ca
https://oceanschool-xp.nfb.ca/cod
https://oceanschool-interactive.nfb.ca/all-around-the-oyster-farm/index.htm
https://oceanschool-xp.nfb.ca/learning-object/net-gains?dev=true
https://www.youtube.com/watch?v=1Wn9TRQzO-o&list=PLvgwoKr6DJ46OTQGIShyB6m03XjnZ_ITh&index=2&t=0s
https://www.oceanschool.ca
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Career profile: Cameraman and Video Editor

Contributed by Théo Belnou 
Ocean School Cameraman and Video Editor

I was born and raised in France, far from the ocean. 
From a very young age I was passionate about 
photography and cinema and knew I wanted it 
to be my future career. As a videographer I shot 
different videos, including advertising campaigns 
for clothing brands, the process of making airplane 
landing gear, even a self-sufficient community in 
Costa Rica. What’s incredible about this job is that 
you never know what you will be filming!

I started filming ocean content by chance, when I 
joined Ocean School for one project. At the time, I 
didn’t know much about it, but from the very first 
shoot I was immediately fascinated by the marine 
world and became a permanent part of the Ocean 
School team. Since then, I discovered the world 
of cod fishing in Newfoundland, the migration of 
salmon in British Columbia, the life of sharks in 
Costa Rica and even travelled aboard a submarine 
to a depth of 300 metres!

My job is filming 360-degree videos and virtual 
reality. Back in my studio, I edit the footage and 
work with the science team to find the best way 
to tell an interesting and cool story that looks 
good, but still make sure the science is accurate.  
Working with Ocean School made me aware of the 
importance of biodiversity and the impact of the 
ocean on our lives. My job has taken on another 
dimension, and thanks to my camera I can tell the 
stories about the ocean and help protect it.

Click here to hear Theo talk about Ocean 
School and some of the interactive and virtual 
experiences they offer.

https://vimeo.com/422907320/542946149c
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Career profile: Science producer & Communications Officer

Contributed by Lucija Prelovec
Ocean School Science Producer and Communications 
Officer

My name is Lucija and I LOVE the ocean! I 
grew up near Lake Ontario, over 1000 km 
away from the ocean. So where did this 
love come from? Well, I spent my childhood 
summers in Croatia, snorkeling in the Adriatic 
Sea.  These summers made me realize I 
wanted to study marine biology and that’s 
exactly what I studied at the University of 
Guelph.

I loved my time at university, I liked learning 
about ocean science but I realized I loved 
teaching others about the ocean more! 
So after university I worked at different 
aquariums, teaching all ages.

I decided to go back to school and study 
science communication at Laurentian 
University. I spent the year honing my 
communication skills, learning from experts, 
even building an exhibit for a science centre! 
The program helped open my eyes to how 
important good science communication is 
and the variety of ways to do it. Afterwards, 
I decided I needed experience teaching 
different types of science and I spent a year 
travelling across Canada teaching theoretical 
physics during Canada 150. 

This was an unforgettable experience, but 
I missed teaching about the ocean! I went 
back to my roots, moved to the coast, and 
am now working at Ocean School. I work 
with an amazing creative team and together 
we use storytelling to communicate ocean 
science online in a fun and memorable way.  
I also find exciting ways to promote Ocean 
School over social media, and get to continue 
sharing my love for the ocean.
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Get involved

•  Check out the Ripley’s 
Aquarium of Canada Live 
Cams: 

• Ocean Wise - https://seafoodedkit.ocean.org/ 
and https://ocean.org/learnonline/

Here are some more ways to get involved in the ocean, across Canada.

Sea Cadets  

Contributed by CPO 2 Ben Cleary
https://navyleague.ca/royal-canadian-sea-cadets/

Sea Cadets, in my opinion, is one of the most 
rewarding and valuable programs that I could 
have ever experienced. Not only is it completely 
inclusive and open to everyone, but the amount of 
opportunities the program presents to youth in our 
community is immeasurable.
Through Cadets, you have the chance to make 
life-long friends, learn new skills through weekly 
workshops, experience independence and 
responsibility through deployments, and attend 
summer training programs. Through my years 
in cadets I had the chance to participate in four 
summer training programs, travel to Ottawa, be 
deployed aboard Canadian Coast Guard Ship  
Louis S. St-Laurent in the Arctic for six weeks and 
was selected to travel to England to sail aboard the 
Tall Ship Royalist.  

Throughout my years in cadets I’ve not only 
learned things like how to safely operate vessels of 
all sizes, how to be an effective team member and  
leader, and many other useful skills that I will use 
in life; but I’ve learned a lot about myself and it has 
definitely helped shape me as a person. 

Currently being a senior in my corps, I am sharing 
the knowledge I have gained by mentoring and 
instructing younger Cadets. I personally plan to 
continue to stay connected with the ocean by 

joining the Royal Canadian 
Navy after I have finished 
university; where I plan to 
study Oceanography and 
Marine Biology. Each of 
these experiences would 
not have been possible 
without participation in the 
Cadet Program.

     CPO 2 Cleary at the helm of 
     CCGS Louis S. St-Laurent

   CPO 2 Cleary enjoying being on the ocean.

https://www.ripleyaquariums.com/canada/live-cameras/
https://seafoodedkit.ocean.org
https://ocean.org/learnonline/
https://navyleague.ca/royal-canadian-sea-cadets/
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Back to the sea
Back to the Sea is a charity dedicated 
to sparking curiosity for marine life 
and inspiring a desire to protect our 
ocean. 

They operate the Touch Tank Hut, a 
miniature marine interpretive centre 
on the Dartmouth waterfront. The 
Touch Tank Hut features local 
North Atlantic intertidal species 
that visitors of all ages can gently 
hold and view up close. 

Back to the Sea also offers portable 
touch tank events and a family 
friendly field trip series called Tidal 
Trekkers. On their website, you’ll also find a variety of free online education activities, including a Shell & Tell 
video series, trivia and colouring sheets. Back to the Sea’s ultimate goal is to open a permanent community 
aquarium in the Halifax area. 

Learn more: http://www.backtothesea.org/

     Experiencing the fun of the Touch Tank Hut in Dartmouth, Nova Scotia / backtothesea.org

•  Huntsman Marine 
   Saint Andrews by the Sea, New Brunswick

If you’re in the east coast, why not stop by the 
Huntsman Marine Science Centre? It is a not-for-
profit organization located at the mouth of the Bay 
of Fundy.  It brings together a unique combination 
of educational opportunities and research 
expertise to promote a better understanding of 
Canada’s marine environment. The goal of the 
Education Department is to foster in students 
a lifelong interest in science, by showing them 
that it can be fun to learn scientifically, though 
“hands-on” activities. All Huntsman programs 
give students essential field experience to help 
them understand the delicate balance of marine 
ecosystems. What students collect, from the 
seashore or research vessel, is what they will 
study in the lab. A unique schedule is set up for 
each visiting school/group around the times of 
low tide. Time-tested and proven approaches 
guide by experienced Huntsman staff provide 
participants of all ages with a memorable 
education experience.      Holding a crab / Hunstman Marine

     Urchins and crabs in an aquarium habitat / Hunstman Marine

https://www.backtothesea.org
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HOW I SEA THINGS...

« Plus jeune, j’avais comme vision de l’océan 
l’endroit inatteignable, un endroit de rêve. 
Je me rappelle l’avoir vu dans les films, 
représentés comme la quête extrême, dont 
seul les gens munis d’un énorme courage 
pouvaient vaincre les eaux déchaînées qui 
ne voulaient absolument pas de la visite de 
l’humain. Mais qu’en était-il en réalité? Ça, je 
l’ignorais. J’étais convaincu, jusqu’à ce que je 
participe à l’expédition de Students On Ice en 
2018, que jamais je ne verrais l’océan de façon 
réel, puisque j’avais tendance à l’associer à 
l’inaccessible et le danger. 

Cependant, ce que j’ai vue cet été là, c’est 
que, bien que l’océan et doté d’une incroyable 
puissance, celle-ci se fait discrète. Elle se 
déchaîne par moment, tout comme l’être 
humain le fait lui-même, mais c’est avec son 
côté paisible que je suis tombé en amour. 

La glace qui crépitait tout doucement au son 
de la pluie, une baleine timide qui faisait son 
spectacle lorsqu’elle savait qu’il n’y a personne 
pour la regarder mise à part quelques yeux 
curieux, un soudain vacarme d’un glacier qui 
se détachait de la banquise... puis un retour au 
calme, le silence, se sentir tout petit dans cet 
océan qui ne te demande que de respecter sa 
beauté, sa tranquillité, son environnement. 

Le mieux que je puisse dire, c’est que non 
seulement l’océan a crée l’un des meilleurs 
souvenirs dans ma mémoire, mais il m’a aussi 
permis d’en faire ma propre version sur le film 
de ma courte existence jusqu’à présent. Et vous 
savez quoi? Je préfère cette version à n’importe 
quel film sur le marché, puisqu’elle m’apporte 
une sérénité.»

- Arianne Tremblay, 19 ans, Baie Comeau, QC
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QUIZ YOURSELF

1. An ROV (remotely operated vehicle) can be 
used for which of the following activities;  

a. to capture images of rare deep-sea 
creatures

b. to collect specimens and cut ropes on lost 
equipment with a robotic arm 

c. to perform maintenance on aquaculture 
tanks, or oil and gas platforms and 
underwater pipelines 

d. to help with search and rescue missions

e. all of the above

2. Two-eyed seeing means; 

a. doing research with both eyes open instead 
of winking each eye

b. using information from different sources, 
like traditional knowledge and modern 
scientific data, to understand the world and 
make informed decisions 

c. refers to marine species who have two eyes 
on either side of their heads, like sharks 

d. refers to marine species who are able to look 
in two different directions at the same time

3. Approximately how much of the earth is 
covered by the ocean?

a. 20%

b. 50%

c. 70%

d. 100%

4. Each of the chapters showed us different ways 
that we all interact with and rely on the ocean 
and other waterways, including; 

a. we all breathe oxygen - and the ocean 
produces roughly half of the oxygen in the 
air

b. we all buy and use food and products 
that travel to us on the ocean and other 
waterways 

c. we all experience the weather and 
temperatures that are regulated by the 
ocean 

d. all of the above

5. Which are not industries involved in the Blue 
Economy;

a. Agriculture and Forestry industries

b. Aquaculture and Fishing industries

c. Tourism and Marine Energy industries

d. Defense and Ocean Technology industries

6. Conversion rates refers to how many pounds 
(or kilos) of food is required to raise a pound 
(or kilo) of animal protein. We learnt in chapter 
2 that fish have the most efficient conversion 
rates when compared to cows, pigs and 
chickens. Why is this?

a. Gravity and Buoyancy

b. Gravity and Thermodynamics (how the fish 
keeps its body the right temperature)

c. The salinity (saltiness) of the ocean

d. Dissolved oxygen and carbon dioxide in the 
ocean
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QUIZ YOURSELF
7.  The Nisga’a Nation refer to the Oolichan fish 

as the saviour fish. Why would a tiny fish like 
this be considered a saviour fish to a First 
Nation community like the Nisga’a?

a. because its arrival signals that winter is over 
and the season of harvest of the tiny, oily 
fish has begun

b. it’s a sarcastic expression because small 
fish don’t really matter in any ecosystem

c. because Oolichans can swarm a shark and 
kill it to save their young

d. because the Nisga’a Nation farm the 
Oolichans in land-based fishing pens  

 
8. Which is not true about Integrated Multi-

trophic Aquaculture systems (IMTAs)?

a. they are designed to farm different species 
together that would naturally be part of a 
food chain

b. they are designed so that one species 
provides food for benefit to another that is 
farmed together

c. they are designed to be self-regulating and 
self-cleaning

d. they are widely used across Canada 
because they are easy to keep in perfect 
balance

9. In chapter 3 we learnt about energy in the blue 
economy. Where does most of the energy in 
Canada come from that runs our day-to-day 
lives? 

a. Biomass and Geothermal energy

b. Tidal energy

c. Hydro energy from moving water

d. Solar and Wind energy

10. Marine renewable energy from harnessing 
daily tidal energy is a terrific idea because 
it can generate more energy than other 
renewable forms. But it presents a huge 
engineering challenge for all these reasons 
except; 

a. it’s unpredictable - we don’t know when the 
tides will be or when or where they will be 
strongest

b. we can’t turn the tides off and on, so it’s 
hard to get the tidal turbines into the water 
in the right place

c. the tides are very strong, so it’s difficult to 
keep the turbines in place

d. engineers need to consider the marine life 
that will live or travel near turbines - after all, 
we don’t want to injure the marine creatures’ 
ocean home

e. winter means ice - and ice can easily 
damage expensive equipment or carry it out 
to sea to be lost as ghost equipment

11. Which is not an example of a marine 
renewable energy source? 

a. offshore oil and gas

b. coal

c. offshore wind

d. tidal



28

Check your 
answers:

QUIZ YOURSELF
12. Most of the goods we buy have spent some 

of their time getting to us on the ocean or 
another waterway. These are all reasons why 
marine transportation is an efficient and 
sustainable option, except;

a. low carbon footprint

b. we can send things anywhere around the 
world

c. each shipment can carry huge amounts of 
goods, making it a cheaper way to transport 
goods

d. this is the fastest option for transporting 
goods

13. The warming of the ocean is a problem for 
all these reasons except;

a. warmer oceans can absorb less dissolved 
oxygen which fish need to breathe

b. warmer oceans can affect weather patterns 
that lead to more intense and dangerous 
storms

c. warmer oceans attract more swimmers 
which make the ocean more crowded

d. warmer oceans lead to further ice melt from 
the polar caps, which cause sea levels to 
rise and lead to flooding in coastal areas

14. This booklet was developed by COVE. What 
does COVE stand for?

a. centre for ocean ventures and 
entrepreneurship

b. centre for ocean voyages and excursions

c. centre for old vessels and engines

d. central oceanographic veterans’ 
establishment

https://www.coveoceaninternship/blue-economy-5
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Jim Hanlon, CEO of COVE
As the son of a navy commander, I developed a curiosity for 
the ocean from a very young age. When I was just 5 or 6, we 
were living in Victoria, BC, where my father was stationed, and 
he took me down to the port and showed me a jet-powered 
catamaran! It was amazing – and my attention was grabbed. 
I eventually became an electrical engineer, and while I could 
work in any industry, the ocean was where I saw the most 
interesting opportunities. For years I lived and worked around 
other ocean tech entrepreneurs, and eventually I bought my 
first ocean tech business in my late 30’s. Now, at COVE, I help 
other ocean entrepreneurs to start and build their businesses. 
I still find it fascinating – this is an industry for the curious and 
inventive – it’s an industry where people with many different 
skills can come together because the issues and opportunities 
of the ocean are so intertwined, so untouched compared 
with other industries. And COVE is a place where other ocean 
entrepreneurs come to bring their ideas to life.

https://coveocean.com


Author: Dr. Sherry Scully, Executive Director 
COVE Workforce Initiative
The first time I saw the ocean in real life I was 9 years 
old. I had grown up hundreds of kilometers from the 
coastline but a family vacation took me to the beaches of 
the Pacific. I was nervous at first about stepping into the 
waves. I had seen enough shark movies to feel certain 
that the ocean was a deep and dark pool of biting teeth 
and stinging tentacles and slithering serpents. But, my 
curiosity won out over my imagination and I tugged on a 
mask and snorkel and bravely waded in. 

I felt the pull of the tide at my feet drawing me deeper. I 
fitted the snorkel onto my face, squeezed my eyes shut, 
and dipped my face down for a first breath beneath water 
– and was surprised when my lungs filled with cool air. 
The snorkel worked!  And then I opened my eyes…

I saw sea grass dancing slowly, I saw fish – so many 
fish – all around me. And what really struck me was the 
quiet. All I could hear were my own slow deep breaths. 
Bubbles floated gracefully past my face. I saw nothing 
scary. No teeth. No stinging tentacles. Nothing slithered. 
It was an aquamarine scene of calmness. It was a whole 
new world that I had never been aware of. And in that 
moment – I was hooked. I knew I wanted to explore the 
mysteries of this great water-world.  

Content Developer:  Anna Naylor, COVE 
I once was asked to think about a place where I felt 
the most relaxed and at peace. Without hesitation, 
I knew it was being in the ocean watching and 
observing a whole other world. When you are 
underwater, you realize how small you are in the 
larger ecosystem. You see all the other animals 
and plants who have evolved to spectacularly 
survive in the ocean. You learn that the ocean 
holds so much history, science and opportunities 
and we have so much yet to discover!  The ocean 
has always been my favourite place, and as I got 
older I knew I wanted it to be part of my career so 
I could share my passion about it and get others 
just as excited as me. 

  Dr. Sherry Scully swimming with nurse sharks, Belize. 

   Anna Naylor doing a handstand while scuba diving


