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Ocean Intelligence 
Ocean intelligence is the bridge that 
connects data and knowledge to action and 
change. It is derived from diverse sources 
and ways of knowing, including but not 
limited to the natural and social sciences, 
Indigenous knowledge, observations and 
modelling, monitoring technology, data 
science, and the arts. 

It is created through learning, research, 
and experience, through individual and 
collective actions, and through wisdom 
attained over generations. We apply ocean 
intelligence, guided by our values, to make 
responsible decisions and advance policy for 
a bright ocean future and a resilient planet.

What We Do
Ocean Networks Canada (ONC) delivers real-
time, continuous, open data from the 9,000+ 
ocean sensors on our cabled, mobile, and 
community-based observing networks that 
monitor the east and west coasts of Canada 
and the Arctic. These ocean data are made 
freely available via the ONC data management 
system, Oceans 3.0.
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Ocean Networks Canada 
enhances life on Earth by 
providing ocean intelligence 
that delivers solutions for 
science, society, and industry.

VISION
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Data That 
Drives Innovation
ONC enables advances in marine safety 
and many disciplines including high energy 
particle physics, forensics, material sciences, 
oceanography, seismic resilience, and climate 
change impacts and solutions.

Our Core 
Foundation
ONC is a world-leading facility hosted and owned 
by the University of Victoria (UVic), and managed 
and operated by the ONC Society, a not-for-profit 
established by the University in 2007. 

We gratefully acknowledge the support from 
our funders: Canada Foundation for Innovation 
(CFI), University of Victoria, Canada's Advanced 
Research and Innovation Network (CANARIE), 
Government of Canada, and Government of 
British Columbia.

Photo credit: (Left) ONC/CSSF-ROPOS. 
(Right) Ocean Exploration Trust (OET).
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ONC will launch world-leading, 
next-generation physical and digital 
infrastructures, grow data services,  
and foster partnerships for a bright  
ocean future and a resilient planet. 

MISSION
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Advancing New 
Frontiers
2021 marks another year of continued growth 
in the evolution of Ocean Networks Canada 
with the expansion of our services and research 
opportunities in diverse ocean environments. 

Our accumulation of long-term, continuous 
observational data in the Pacific and Arctic oceans 
is now helping to address some of society’s most 
pressing challenges—climate change, ocean health, 
and public and marine safety—through initiatives 
such as our early earthquake warning system. More 
recently, our installation of an Atlantic Canada ocean 
observatory is also providing data to inform decision-
making. 

With 16+ years of ocean monitoring expertise, more 
and more of ONC’s data are being transformed into 
ocean intelligence that benefits Canadians and the 
world. We’ve highlighted some of these publications 
in this report.

Milestones from 2021 include the launch of ONC’s 
2030 Strategic Plan, which provides an aspirational 
vision to advance ocean knowledge in alignment 
with the United Nations Decade of Ocean Science 
for Sustainable Development (2021-2030), and in 
support of Canada’s sustainable blue economy and a 
healthy ocean future.

A celebratory milestone was the appointment of 
Dr. Verena Tunnicliffe as an officer of the Order of 
Canada. As one of ONC’s founding visionaries, Verena 
played an essential role in establishing the VENUS 
cabled observatory. We owe ONC’s current success 

to her pioneering fortitude and perseverance. 

A further highlight was transitioning our 
sophisticated data management system from 
Oceans 2.0 to Oceans 3.0, as ONC continues to lead 
the development of data stewardship and QA/QC 
best practices for ocean observatories. Oceans 3.0 is 
a major contributor to Canada’s goals of advancing 
national infrastructure, services, and best practices 
for research data management, including the 
integration of marine regions and the First Nations, 
Metis, and Inuit Indigenous ontologies. 

Every year, ONC undertakes expeditions to maintain 
and upgrade the deep-sea and coastal ocean 
observing infrastructure that we manage on behalf 
of all Canadians. This year was not without its 
challenges; yet, thanks to our dedicated staff and 
valuable partnerships, our objectives were met.

The sustained effort of our staff throughout the 
year, especially in light of COVID-19 restrictions, 
reinforces the great pride I have in leading this truly 
inspirational enterprise. ONC’s success is due to our 
dedicated Board of Directors and our exceptional 
staff who make ONC an innovative organization 
that delivers ocean-based solutions. As ever, we are 
grateful for the generous support we continue to 
receive from the Canada Foundation for Innovation, 
as well as other federal and provincial partners.

Kate Moran
President & CEO

Visit ONC’s new easy-to-navigate website, 
oceannetworks.ca. 

New features include interactive maps, 
learning modules, graphics assets, a Media 
Kit, and French language sections that give 
visitors access to our live data, scientific 
discoveries, programs, and news. 
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What ONC Delivers

OCEAN OBSERVATORIES
ONC’s deep-sea, coastal, and land-based 
observatory infrastructures capture vital 
continuous data about the Pacific, Arctic, 
and Atlantic oceans.

BIG DATA
ONC’s data dashboards track, analyze, 
and display key metrics from the world’s 
longest coastline—Canada—attracting 
more than 23K users.

SOLUTIONS & SERVICES
ONC’s science/industry partnerships 
make critical services possible, such as 
tsunami warnings, safer shipping, and 
pioneering the safe, ocean-based removal 
of climate warming carbon dioxide.

COMMUNITY-BASED MONITORING
ONC supports Indigenous and coastal 
communities’ leadership in local ocean 
monitoring to meet community needs.

Watching the Sea Kingdom by Luke Marston

SCIENTIFIC DISCOVERY
ONC’s technology enables advances 
in multidisciplinary research in 
oceanography, neutrino particle physics, 
climate impact monitoring, and more.

KNOWLEDGE
Serving all ages from K-12 and post-
secondary, ONC’s programs, resources, 
and courses developed with Indigenous 
partners bring ocean science into 
classrooms and communities.



1. A clean ocean
ONC is collecting deep sea samples 
for analyses of microplastics.

2. A healthy and resilient ocean 
Through ecosystem mapping, marine 
protected areas monitoring, and the 
development of coastal community 
observing programs, ONC is fostering a 
resilient ocean.

3. A productive ocean 
ONC supports sustainable fisheries and 
aquaculture through sensor monitoring 
of ocean acidification, deoxygenation, 
and developing acoustic methods for 
estimating plankton and fish abundance.

The science we need for the ocean 
we want is the key message driving the 
United Nations Decade of Ocean Science 
for Sustainable Development (UN Ocean 
Decade) 2021-2030. ONC is contributing 
the science we need to the seven 
societal outcomes that will result in the 
ocean we want.

4. A predicted ocean  
Through the provision of real-time data 
and long-time series, ONC is improving 
our understanding of current and future 
ocean conditions, including sea ice, ocean 
circulation, earthquakes, tsunamis, ocean 
warming, and acidification.

5. A safe ocean 
ONC is advancing the use of oceanographic 
radar, automatic identification systems, and 
hydrophone networks for maritime safety, 
marine mammal avoidance, search and 
rescue, and environmental cleanup.

6. An accessible ocean  
ONC’s Oceans 3.0 portal provides 
environmental data in alignment with FAIR 
(findable, accessible, interoperable, and 
reusable), CARE (collective benefit, authority 
to control, responsibility, ethics), and TRUST 
(transparency, responsibility, user focus, 
sustainability, technology) principles.

7. An inspiring and engaging ocean  
ONC’s expertise and partnerships enable 
society to better understand and value the 
ocean through ocean literacy, Indigenous 
and coastal community engagement, media, 
storytelling, education, and events to help us 
#knowtheocean.

UN Decade of Ocean Science
for Sustainable Development
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ONC contributions to UN Ocean Decade 
programs and projects
ONC is contributing to seven UN Ocean Decade programs 
endorsed by the UN’s Intergovernmental Oceanographic 
Commission (IOC):

• DOOS (Deep Ocean Observing Strategy), led by 
Scripps Institution of Oceanography

• OBON (Ocean Biomolecular Observing Network), led 
by Scripps Institution of Oceanography

• Marine Life 2030, led by the Smithsonian Institution

• Ocean Practices for the Decade, led by the 
International Oceanographic Data and Information 
Exchange

• DITTO (Digital Twin Ocean), led by GEOMAR

• GEOS (Global Ecosystem for Ocean Solutions) 
consortium

• OneDeep (One Ocean Network for Deep Ocean 
Observing), led by Ifremer

ONC is proud to be involved with three of the nine 
Canada-led projects endorsed by the IOC as UN Ocean 
Decade Projects:

• Advancing Indigenous Partnerships in Ocean Science 
for Sustainability

• #OceanDecade Challenge Crest
• Advancing Ocean Literacy

2030 Strategic Plan
ONC’s 2030 Strategic Plan, published in 2021, provides an aspirational vision to advance ocean 
knowledge and enhance the fundamental scientific value of ONC-enabled research. Identified within 
the plan are three bold goals to guide ONC’s objectives and measure its successes.

1. Advance ocean observing. 

2. Develop and deliver world-leading data and ocean intelligence products and services. 

3. Enable ocean-based solutions for climate change mitigation and coastal resilience.

The plan outlines ONC's strategies for science, industry, and society, and commits ONC to 10 specific 
actions during this decade. 

The 2030 Strategic Plan’s actions and performance indicators position ONC to support Canada’s 
emerging Blue Economy Strategy and the goals of the High Level Panel for a Sustainable Ocean Economy, 
and the UN Decade of Ocean Science for Sustainable Development.

Visit ONC's website to download the full report
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ONC operates world-leading ocean observatories that 
collect data on physical, chemical, biological, and geological 
aspects of the Atlantic, Pacific, and Arctic oceans. These 
Internet-connected observatories support research on 
complex Earth processes in ways not previously possible, 
providing scientists, communities, and decision-makers 
with access to free, open, and continuous long-time series 
data from anywhere in the world, in real time.

Physical observatories
ONC’s coast-to-coast-to-coast ocean observing network includes 
cabled, autonomous, and mobile instruments located in deep-
sea, coastal, and land-based locations. This physical infrastructure 
supports the design, testing, and deployment of new instruments, 
sensors, and observatories. Paired with our digital infrastructure, 
this complex network enables real-time ocean observation, data 
collection, and communications.

Digital observatory
ONC’s digital infrastructure brings ocean data to the surface. 
Shore stations and data transfer channels support physical 
infrastructure by connecting cabled deep-sea, coastal, and land-
based instruments to ONC’s world-leading data management 
portal, Oceans 3.0. This sophisticated infrastructure ensures 
reliable communication and connectivity, enabling access 
to ONC's free, open data, and a gateway to real-time ocean 
observation and long-time series data collection.
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Photo credit: OET.

OCEAN OBSERVATORIES
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Recovery mission 
for ROVs Argus & 
Hercules

When the ROVs Argus and 
Hercules broke loose from their tethering 
cable on 26 August, they remained tethered 
together as they settled on the seabed 2,200 
metres below the surface at the Endeavour 
Hydrothermal Vents Marine Protected Area 
on the Juan de Fuca Ridge. Their retrieval was 
successfully carried out on 31 August with help 
from the University of Washington’s Research 
Vessel Thomas G. Thompson and Woods Hole 
Oceanographic Institution’s ROV Jason. 
Photo credit: (both above) OET.
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Hercules

Argus#ONCabyss Expedition
Marking six years of partnership between ONC and the 
Ocean Exploration Trust

During this four-week (6 August–2 September) expedition 
onboard exploration vessel (E/V) Nautilus, ONC staff 
worked with the Ocean Exploration Trust team to conduct 
around-the-clock operations to maintain and expand ONC 
infrastructure in the northeast Pacific Ocean. Despite 
limited crew numbers in adherence to COVID-19 safety 
protocols, the expedition team successfully maintained and 
upgraded more than 48 instruments at 14 sites. 

Highlights included:

• expansion of the Northern Cascadia subduction 
zone observatory

• redeployment of Wally the benthic crawler to 
monitor gas hydrates at Barkley Canyon

• deployment of Dalhousie’s deep acoustic lander to monitor 
deep-sea underwater noise at Endeavour hydrothermal 
vents ecosystem

• dual-ship cable-laying operations in tandem with the 
world’s largest cable ship, (C/S) Cable Innovator

Remotely operated vehicle (ROV) exploration

Science and technical objectives were met using the ship’s 
ROVs Hercules and Argus to perform vertical and horizontal 
video surveys to study benthic and pelagic ecosystems, map 
the seafloor, and collect biological and geological samples.  

Megathrust earthquake behaviours

The #ONCabyss expedition provided new insights into 
the hazards posed by a potential megathrust earthquake 
rupturing the Cascadia subduction zone. Acoustic 
transponders were deployed at several seafloor stations, 
while a wave glider—an autonomous surface vehicle—
surveyed their exact positions. By repeating this survey 
annually at multiple locations along the subduction zone, 
ONC is building a timeline to determine tectonic plate 
displacement rate and direction. 

Monitoring sound at Endeavour hydrothermal vents 
ecosystem

One of the hydrophone arrays deployed during the 
#ONCabyss expedition was David Barclay’s (Dalhousie 
University) deep acoustic lander, which had recently 
returned from the deepest known part of Earth’s ocean, 
Challenger Deep. This four-hydrophone lander was placed 
on the seafloor among four large hydrothermal edifices to 
differentiate their acoustic signatures so that scientists can 
determine which vent is active and at what frequency.

Extension of the fibre optic cable network

Five kilometres of fibre-optic cable were laid at Endeavour 
in a complex dual-ship operation with the Cable Innovator 
ship, owned and operated by Global Marine Systems 
Ltd. Using specially designed mudmats, the ROV Hercules 
monitored cable touchdown along the entire route, with 
the two vessels maintaining close quarters on the surface. 

For the first time in the history of ONC expeditions, 
communications were lost when both ROVs became 
detached from the cable connecting them to the ship 
during the final deployment. A planned second cable lay 
at Cascadia Basin was cancelled and the expedition was 
cut short by three days. Fortunately, both ROVs were 
successfully recovered a week later in a collaborative 
international rescue mission.
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Saanich Inlet and the Strait
of Georgia expedition
ONC’s successful September 2021 expedition to the 
Strait of Georgia utilized the Island Tug and Barge 45 
vessel with the ROV Oceanic Explorer. The objectives 
were to determine the cause of and fix the power 
failure on the Strait of Georgia central node, 
troubleshoot the communications failure of the 
Delta Dynamics Laboratory platform, and recover 
inoperable equipment. Despite poor visibility and 
fast currents, which hindered the ability of the ROV 
to stay on station and find equipment, the recovery 
and deployment of ONC equipment was carried 
out using a hydraulic winch and a rubber tire crane 
onboard the barge.

On shore and on board support during 
the #ONCabyss expedition
ONC’s data stewardship team works 24/7 during 
expeditions to optimize the data and metadata flowing 
from the instruments to ONC’s data management portal, 
Oceans 3.0.

ONC geographic information systems specialist 
Adrienne Shumlich was onboard E/V Nautilus creating 
operational maps—complete with instruments, cables, 
and bathymetry—that show the seafloor depth. This 
helps to inform the onboard and onshore teams where 
instruments are located, and where new instruments 
will be installed. Factors under consideration include 
slope requirements, cable lengths, proximity to other 
instruments, and avoidance of certain geological features, 
such as hydrothermal vents.

Adrienne Shumlich & Moronke Harris 
participate in a live stream from the 
control room of the E/V Nautilus.
Photo credit: OET.

Recovering the Delta Dynamics 
Laboratory platform.

Quantifying effects of 
methane bubbles
In the journal Advancing Earth and 
Ocean Science, Fu et al. analyzed video 
imaging to study how the process 

of hydrate shell formation alters the fate 
of methane that naturally bubbles up 
from the seafloor. In the article, "Hydrate 
Formation on Marine Seep Bubbles and the 
Implications for Water Column Methane 
Dissolution," the authors quantified the 
process and the effects on the environment 
using observations that included ONC's 
dive videos. The article discusses processes 
that affect the formation, consumption, 
and redistribution of methane in 
natural settings, which have significant 
environmental consequences, such as ocean 
acidification and greenhouse warming. 
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Sampling gas 
hydrate bubbles. 
Photo credit: OET.
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#PacificSeamounts2021         
expedition
Scientists onboard the Canadian Coast Guard Ship 
(CCGS) John P. Tully conducted eleven dives to nine 
seamounts from 15–28 June—six of which had 
never been explored before. The dives reached 
depths of over 2,000 metres using the Fisheries 
and Oceans Canada submersible robot BOOTS. 
This exciting expedition documented many rare 
species, explored a cold-seep field, shared a 
live Q&A video feed with the public, conducted 
educational outreach events, and published 
highlights on social media. 

These achievements were accomplished by a 
small team of interdisciplinary scientists, the John 
P. Tully crew, and an onshore team of Canadian 
government employees, representatives from the 
Nuu-chah-nulth Tribal Council, the Council of the 
Haida Nation, and ONC.

Rare animal sightings 
caught on camera during 
#PacificSeamounts2021

The rarely seen ghost jellyfish 
(Stygiomeduas gigantea).

The rarely seen deep-water viper 
fish (Chauliodus macouni).

A large coccolithophore bloom, 
which appeared as Bahama-blue 
waters and is believed to be linked 
to the extreme heatwave in British 
Columbia in June 2021.

An “itchy” salmon shark (Lamna 
ditropis) using a floating piece of 
debris to scratch its skin. Captured 
by drone, this rare footage shows 
the shark building momentum, 
flipping over, and repeatedly 
sliding its belly along the barnacle-
encrusted debris.

(Top right) A warm welcome from the 
science crew aboard the CCGS John P Tully.
(Bottom left) Life in the deep: the golden 
king crab (Lithodes aequispinus).
Photo credit: Fisheries and Oceans Canada.

Outreach and communication during 
#PacificSeamounts2021

Livestream video from the deep sea and control 
room audio was shared in real time, with an 
average of >200 unique viewers during each dive 
from Canada, USA, Europe, Australia, and South 
Africa. The team hosted:

• audience interactions through live, text-based 
annotation and chats

• youth engagement live-streamed to school events 
that reached over 150 youth and 13 educators 
from 13 elementary, middle, and high-school 
classes across British Columbia

• a live public discussion from the ship

• the hashtag #PacificSeamounts2021, which 
reached 1.64 million impressions on Twitter alone
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ONC ocean observing networks generate big data in the 
form of high-resolution sensor measurements, video, and 
underwater sound recordings from the Atlantic, Pacific, 
and Arctic oceans. These FAIR (findable, accessible, 
interoperable, reusable) open data are used by over 
23,000 researchers, communities, and decision-makers 
around the world, and are made freely available through 
ONC’s data management portal, Oceans 3.0.

Oceans 3.0—underpinning ONC’s 
scientific data
Oceans 3.0 is the end-to-end data system that underpins ONC’s 
main product: scientific data. 

Each day, approximately 280 gigabytes of ocean data are 
acquired from over 9,000 sensors on Canada’s three coasts. 
These sensors capture data on almost anything that can be 
measured in the ocean, from simple single-point measurements 
(temperature, salinity, pressure), to complex matrices of data 
(three-dimensional current profiles), to streaming data (video, 
hydrophones, neutrinos).

Transitioned from Oceans 2.0 in the fall of 2021, Oceans 3.0 
supports ONC’s comprehensive and growing package of end-
user tools to access and visualize data. Its workflows manage 
instruments throughout their entire life cycle, and support the 
production and distribution of specialized data products and 
data annotation and analyses capabilities. 
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Control room on E/V Nautilus.
Photo credit: OET.

BIG DATA
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SeaTube v3
SeaTube v3 is ONC’s sophisticated third-generation 
viewer and annotation tool for archived or live-
streaming dive videos. Annotations can be 
automatically fused with data generated from other 
synched instruments, such as positional information 
from navigation systems or from ROV-mounted 
instruments. The ability to incorporate either a 
custom or standard taxonomy allows annotations to 
be downloaded for further analyses and for machine 
learning training data sets, while its searchable 
archive allows users to easily locate, bookmark, and 
download video clips and images.

New features in SeaTube v3 include: changeable base 
maps; configurable layout; configurable ROV sensor 
display; quick annotation entry; powerful filtering and 
search tools; and annotation taxonomy support  
(e.g. World Register of Marine Species and Coastal and 
Marine Ecological Classification Standard).

Current users of this innovative digital logbook tool 
include National Oceanographic and Exploration 
Administration (NOAA) and Fisheries and Oceans 
Canada.

Understanding underwater 
landslides through sediment 
settling dynamics
Hill and Lintern analyzed data from their 

Delta Dynamics Laboratory platform on ONC’s VENUS 
observatory, one of very few facilities worldwide 
capable of measuring underwater mass sediment 
transport events. They showed that Fraser River 
delta sedimentation is strongly controlled by season 
(freshet) and tides (currents), as well as the presence or 
absence of water layers caused by density differences. 
The lab’s continuous, high-frequency measurements, 
made available via Oceans 3.0, inform scientists’ 
understanding of underwater landslides and their 
effect on British Columbia’s coastal waterways and 
communities. The article “Sedimentary processes at the 
mouth of a tidally-influenced delta: New insights from 
submarine observatory measurements, Fraser Delta, 
Canada” was published in the journal Sedimentology. 
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ONC's partnership with NOAA  
to develop SeaTube v3
ONC has been working with the NOAA Ocean Exploration 
since 2016 to develop a robust video annotation system, 
SeaTube, for logging observations during live dives or 
archived video. These video data are an immensely 
valuable oceanographic resource, as advances in ROV 
technology has made possible deep-sea exploration  
of lightly or never sampled habitats.

Annotators can add scientific observations or comments, 
including: biological identifications; characteristics, 
behaviour, or ecology; geology; anthropogenic debris; 
underwater cultural heritage objects; and sampling or 
vessel events. Try out SeaTube v3 on the ONC website.
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TRUST Oceans 3.0
Oceans 3.0 is certified through CoreTrustSeal and 
the World Data System. To further improve on these 
research data management practices, ONC is also 
a signatory to the TRUST Principles (transparency, 
reliability, user focused, sustainability, technology).
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Eruption of the 
underwater volcano, 
Hunga Tonga-Hunga Ha'apai, 
near the island of Tonga on 15 Jan., 2022.

Tonga tsunami arriving in British Columbia. Figure shows twelve hours of seafloor pressure data, and the series of 
waves starting to arrive at ONC stations at 8:22 am pst, and at about 9:00 am pst. Height about five centimetres offshore.

Real-time tsunami data from 
the Tonga volcano
Distance was no barrier to ONC providing real-time 
critical data about the tsunami risk following an 
underwater volcano eruption in Tonga on 15 January 
2022. Tsunamis generated from undersea volcanoes like 
these are rare, as are the measurements of the waves 
they generate, which travel at ~800 kilometres per hour, 
the speed of a jet plane. Despite being 9,000 kilometres 
from the volcano, ONC’s bottom pressure recorders—
together with our data management portal, Oceans 3.0—
tracked in real time the tsunami’s eastward progress 
across the Pacific Ocean. 

While the Tonga eruption was not caused by an 
earthquake, the vibration of the volcano registered the 
equivalent of an M5.8 quake on ONC’s seismic sensors. 
The shockwave travelled around the globe three times 
and was reported as far away as the UK, producing 
changes in the barometric pressure for several minutes.

TONGA

Cascadia Basin

Barkley Canyon

Folger Passage/Barkley Sound

Endeavour

First wave about 8:20AM PST

West coast arrival 9:05AM PST

+/- 5 CM
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A year-round window into 
marine life
A new cabled observatory began operating in 
Conception Bay in 2021 due to a partnership 
between ONC and Memorial University’s Fisheries 
and Marine Institute, enabling real-time monitoring 
of oceanographic conditions and marine life north of 
the institute’s Holyrood marine base.

This car-sized structure consisting of an array 
of sensors—monitoring currents, waves, water 
temperature, salinity, chlorophyll, and underwater 
sounds—is located at a depth of 85 metres. The 
observatory also includes SubC Imaging’s high-
resolution camera that documents marine fauna, 
collecting high-definition video footage from the 
seafloor. The data are recorded for five minutes 
every hour, and are available for the public to view 
via ONC’s Oceans 3.0.

COVID lockdown shows humans as 
both threat and custodian of the 
environment
Dr. Amanda Bates, 2021 Pew Fellow and the University 
of Victoria’s Impact Chair in Ocean Ecosystem Change 
and Conservation, is the lead author of recently 
published “Global COVID-19 Lockdown Highlights 
Humans as both Threats and Custodians of the 
Environment,” published in Biological Conservation. 
ONC's automatic identification system and 
hydrophone data contributed to painting this picture 
of the COVID-19 lockdown on Canada’s west coast.

With current climatic trends, we are running 
out of time to establish the natural baselines of 

ecosystems, and early detection of change 
will be key to proactively adjusting our 

management strategies.

Katleen Robert, Canada Research Chair in Ocean Mapping at 
Memorial University's School of Ocean Technology.

Machine learning for 
image analysis
A harbinger of future research, the 

publication by Harrison et al., “Machine 
Learning Applications of Convolutional 
Neural Networks and Unet Architecture 

to Predict and Classify Demosponge Behavior,” 
illustrates how machine learning can be used to 
automatically detect marine sponge behaviour over 
time. 

The researchers analyzed thousands of still 
images captured between 2012 and 2015 using 
the NEPTUNE seafloor cabled observatory. This 
study is a first step towards analyzing trends of 
sponge adaptive behaviour in an environment 
that experiences severe seasonal and inter-annual 
changes in climate. This integration of big data, 
biological questions, and modelling helps us 
understand the biological systems that surround us.

Pu
bl

ica
tio

ns
 us

ing ONC data

Holyrood Subsea Observatory before installation.
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The geographic diversity of ONC observatories represents 
the widest range of environments of any ocean observing 
infrastructure on Earth. Thousands of seafloor instruments 
enable multi-disciplinary research within biological, chemical, 
geological, and physical oceanography disciplines, and extend 
to the fields of particle physics, forensics, material sciences, 
climate change impacts, climate change solutions, and 
seismic resilience. Researchers and other users can access 
instruments and data archives remotely, from anywhere on 
the globe, in real time. 

Summer 2021 low oxygen event in the 
northeast Pacific
While low oxygen events are known to occur seasonally in coastal 
bottom waters along the west coast of North America, 2021 was 
particularly “hypoxic.” A Pices Press Newsletter Winter 2022 article 
reported that the onset of low oxygen water was the earliest in 35 
years (NOAA, 2021), lasted longer (Lundeberg, 2021), was anomalously 
low (NOAA, Ocean Observatories Initiative), and covered a larger 
extent, reaching north into Canadian waters (ONC Folger Deep 
mooring) where hypoxia is rare (Crawford and Peña, 2013). It showed 
that oxygen levels steadily decreased throughout the summer of 
2021, reaching severe hypoxia in late July, putting marine species 
like Dungeness crab at risk (Keller et al, 2015). It then approached 
“anoxia,” zero oxygen, in late August/early September. The return 
of near-bottom dissolved oxygen to levels above hypoxia finally 
occurred in early autumn. By mid-October, the bottom waters on the 
Vancouver Island shelf had returned to “oxic,” normal oxygen levels.
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Senior Marine Equipment Specialist 
Will Glatt working on the McLane Remote 
Access Sampler on deck of the E/V Nautilus. 
Photo credit: OET.

SCIENTIFIC DISCOVERY
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Time series of oxygen sensor data from ONC’s Folger Deep mooring situated at 96 metres depth 
near Barkley Sound on the west coast of Vancouver Island, British Columbia. The black line indicates 
hypoxia (oxygen below 1.4 ml/l).

Summer 2021 low oxygen event
Time-series of oxygen sensor data near the 96-metre 
depth of ONC’s Folger Deep mooring suggests that 
hypoxic seafloor water was present close to shore on 
Vancouver Island starting in mid-July 2021. Ross et al. 
published the results in “Summer 2021 Low Oxygen 

Event on the West Coast of North America” in Pices Press 
where they showed that the near-bottom oxygen was the 
lowest observed in two decades and one of only two recent 
years where seafloor waters reached hypoxic levels at this 
location.
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Dr. Elisa Resconi 
holding an optical 
module used for 
extremely sensitive 
light detection. 
Photo credit: 
Magdalena Jooß.

from and, perhaps, to understand how it was formed.

Since 2018, ONC has been working with Resconi and 
the P-ONE team to test the suitability of the Cascadia 
Basin site, and the results are promising. ONC initially 
deployed a pair of 120-metre long strings equipped 
with light emitters and sensors. Analysis of the data 
through ONC’s Oceans 3.0 portal confirmed that the 
optical transparency and the ambient background light 
of this deep-sea site is suitable. In 2020, an additional 
600-metre steel cable was deployed with additional 
detectors. The team is testing hardware and strategies 
to begin the deployment of a multi-string array 
scheduled for deployment in 2024, with a planned 
70-string array to be deployed by 2035. 

The universe—not the sky—is 
the limit when it comes to 
ONC science innovation
ONC’s deep-sea infrastructure provides the opportunity 
to explore our universe’s most abundant and hard-to-
study ingredient—neutrinos.

Dr. Elisa Resconi, an astrophysicist at the Technical 
University of Munich in Germany, is leading a team of 
international scientists in the development of the Pacific 
Ocean Neutrino Experiment (P-ONE), the world’s largest 
neutrino telescope. The planned location is Cascadia 
Basin, the deepest site on ONC’s NEPTUNE observatory.

Detecting these elusive, high-energy particles is no 
easy feat. Produced by nuclear reactions in the sun, 
radioactive decay, and exploding stars, 60 billion 
neutrinos may pass through your body every second. 
Detection involves placing sophisticated light sensors 
into enormous volumes of dark water or ice, and waiting 
for tell-tale flashes of Cherenkov radiation, which is 
caused by a neutrino interacting with a water molecule. 
Since neutrinos move in a straight line, this flash can 
trace the neutrino’s path to determine where it came



18  |  Ocean Networks Canada / Annual Report FY21/22

Monitoring for improved 
aquaculture
Supporting marine-based innovation and sustainable 
growth requires ocean intelligence—the contribution 
of both science and Indigenous knowledge—to 
comprehensively monitor the marine environment. This 
is especially essential for the aquaculture industry, where 
much more data and information are needed about local 
marine conditions for optimal sustainable practices and 
stewardship of natural ecosystems.

Most aquaculture operations locations have been selected 
by their proximity and access to logistical support services 
rather than whether the site is optimal for production. 
Achieving a sustainable and healthy aquaculture future 
requires knowledge about the nature (state, variations, 
and climate) of the marine environment where they 
operate, and identifying what regions of Canada’s vast 
coastline can most efficiently support viable aquaculture. 

ONC-connected 
subseafloor sensors
The 2021 Eos science magazine article 
“Faults in Oceanic Crust Contribute 
to Slow Seismic Waves” draws from 
research by Sun et al. published in 

Geophysical Research Letters. The publication 
describes the authors’ use of ONC-connected, 
subseafloor sensors to perform their analysis and 
derive their conclusions.

Right: The CORK (Circulation Obviation Retrofit Kit) 
borehole monitoring observatory is connected to 
the ONC NEPTUNE cable system. It can monitor 
fluid pressure within the oceanic crust that contains 
faults and fractures as pathways for water, heat, 
and chemical exchange between rock and ocean.
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Heat wave cooks shellfish in low tides
Intertidal organisms were exposed to extreme heat during 
an unprecedented three-day heat wave in 2021 that 
corresponded to the summer equinox and daytime low 
tides. The heat wave affected only the stationary creatures 
until, basically, they were cooked. This resulted in the smell 
of decomposing shellfish permeating many west coast 
beaches. The good news is that the shellfish population is 
expected to recover within a year or two. ONC data from 
impacted coastal areas is being used to assess the short- 
and long-term impacts of climate-change induced extreme 
weather events like these.

Dead mussels near Kitsilano Beach, Vancouver.
Photo credit: Christopher Harley.

Oyster trays at the Deep 
Bay Marine Field Station.
Photo credit: Vancouver  
Island University.
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Legacy of ONC’s founding visionary
University of Victoria professor emeritus Dr. 
Verena Tunnicliffe was appointed as an officer of 
the Order of Canada in December 2021 for her 
outstanding contributions to ocean sciences, and as 
an innovator in the exploration of the deep sea and 
the species within it. Tunnicliffe’s love of the ocean 
drew her to Vancouver Island early in her career, 
where she explored the deep, dark fjords—730 
metres down—off the British Columbia coast in 
submersibles, beginning a four-decade career in 
deep-sea exploration. One of those expeditions led 
to her discovery of hot vents on the ocean floor and 
the establishment of the Endeavour Hydrothermal 
Vents Marine Protected Area, a deep-sea habitat and 

Canada’s first Marine Protected Area. Tunnicliffe was 
a founding visionary of ONC along with University of 
Washington marine geologist John Delaney and UVic 
geologist Chris Barnes. 

It's not me as a pioneer, it's the teams 
that work with me that are pioneering.

Dr. Verena Tunnicliffe credits teamwork for the 
accomplishments that have marked her career.

Dr. Verena Tunnicliffe next to 
the VENUS node, circa 2006.
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Dr. Verena Tunnicliffe has 10 underwater 
species named after her. Among them are a 
“lovely snail” (Admete verenae), a “tiny blob of 
sponge” (Sphaerotylus verenae)and 
a “weird, trumpet-shaped 
limpet”(Cornisepta verenae).

Her favourite is the 
Sericosura verenae, a 
deep-sea spider related 
to its land-based 
counterparts; it’s about 
three centimetres across, 
and was first collected 
in an expedition at the 
Endeavour Hydrothermal 
Vents Marine Protected Area.

(Photo above right) Example of Admete verenae. 
Photo credit: M. G. Harasewych. (Top) Cherrise Du Preez.

What's in a name?
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Ocean literacy provides a greater understanding of the 
relationship between people and the ocean, including 
the influence of one on the other. ONC works with 
organizations and Indigenous community partners to 
develop and deliver educational programs that fuel 
curiosity, build capacity, and advance ocean knowledge. 

ONC’s formal and informal education programs reach 
learners from K-12 through to graduate schools, 
communities, and those in professional development 
contexts, providing the foundation to use ocean intelligence 
to increase ocean stewardship and climate action. 

One ocean, one climate, one future—
together

World Ocean Day (8 June), 2021 called for unified action to 
protect at least 30% of our blue planet by 2030. By safeguarding 
our ocean through a network of marine protected areas, we can 
work together to ensure a healthy planet for future generations. 

ONC hosted a range of exciting online events during Ocean 
Week Canada 2021 and locally as part of Oceans Week Victoria.

Telling the story of our ocean
ONC hosted a virtual #SciArt conversation during Ocean Week 
Canada 2021 featuring three multidisciplinary artists working at 
the intersection of ocean art and science. The trio explored ideas 
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Ocean Week Canada
The annual Ocean Week Canada was first 

piloted in 2021, and was established through the 
Canadian Ocean Literacy Coalition as a central 
deliverable within the Canadian Ocean Literacy 
Strategy. ONC is the administrative home to the 
coalition and a key contributor to World Ocean 
Week’s activities. 

KNOWLEDGE AND LEARNING
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The Ocean Decade Challenge
Thousands of young people across Canada have been 
taking on the Ocean Decade Challenge, learning how 
data, science, and our choices contribute to ocean 
health, and how we can all play an active role in ensuring 
its future sustainability.

This program was created by ONC in partnership with 
Girl Guides of Canada and Fisheries and Oceans Canada. 
Launched in March 2022, the Challenge encourages 
young people to participate in the UN Ocean Decade, 
and to understand the crucial role that the Pacific, the 
Atlantic, and the Arctic oceans play in their lives. The 
initiative reflects ONC and UVic’s commitment to the 
UN's Ocean Decade Goals.

The games, hands-on activities, and experiments are 
designed for children aged 7 to 12 living in coastal and 
inland communities. After completion of the challenge, 
participants shared their feedback on the project’s 
interactive website and received a crest. To date, 
thousands have been mailed out.

Ocean literacy programs
ONC works with partners to 
develop and deliver ocean literacy 

programs for K-12, post secondary, and citizen 
science education. These programs educate, equip, 
and empower learners using science, technology, 
engineering, art/design, and mathematics 
(STEAM). Middle and high-school courses include 
core modules that provide curriculum-aligned, 
experiential learning, while post-secondary 
education offers both classroom and field-based 
courses, as well as citizen science initiatives.
 
(Photo below) High school students dissect a fish 
at an Ocean Science Symposium event.

with participants that related to ways of observing 
and knowing, inter-relationality of, and care for our 
ocean. 

Colton Hash is a visual and data artist and ONC's 
first artist-in-residence; Dennis Gupa, is an applied 
theatre director and ONC's second artist-in-
residence; and Jol Thoms is a visual artist, sound 
designer, researcher, and creator of the installation, 
Transmitting Care in Oceans, featuring ONC’s deep-
ocean neutrino observatory, P-ONE.

Photo credit: John Threfall.

ONC artist-in-residence, Dennis Gupa
In an attempt to grapple with the impact of climate 
change on the world’s island nations, Dennis Gupa used 
the tools of theatre and drama to help bring about social 
change and build a sense of community. The artist-in-
residence program (launched by UVic’s Faculty of Fine 
Arts and ONC in 2019)  is a natural fit for Gupa, whose 
research investigates traditional ecological knowledge 
and the connection between sea rituals, applied theatre, 
and climate change.

Gupa presented his world premiere performances of 
“Gossip with Whales: Exploring Ocean Science through 
Applied Theatre” on 22 September 2021. This event was 
hosted by the Faculty and ONC in celebration of our 
shared ocean and the launch of the UN Ocean Decade.
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COMMUNITY-BASED 
MONITORING

ONC supports community-based ocean monitoring 
initiatives for coastal communities and organizations 
across Canada. Providing access to data through the 
Oceans 3.0 portal, ONC works directly with communities 
to develop ocean monitoring programs that meet their 
specific needs.

ONC’s partnerships with Indigenous and coastal 
communities, citizen scientists, and non-governmental 
organizations extend our ocean observing networks 
into the coastal waters of the Atlantic provinces, the 
Arctic, and British Columbia, providing timely new 
data for scientific research. These valued partnerships 
have also expanded the spatial and temporal reach of 
accessible ocean data, supporting the development and 
implementation of localized ocean protection measures 
and climate actions.

Community Fishers—enabling long-
term monitoring of baseline data
Coastal monitoring and ocean data gathering became easier for 
citizen scientists throughout Canada with ONC’s updates to the 
Community Fishers app. This app enables mariners, tourism 
operators, and fishers to collect water column data by using 
a conductivity-temperature-depth instrument connected to a 
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Iqaluit community member 
checks the sensors on their CTD.
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Haida Nation and ONC small vessel traffic study 
The Council of the Haida 
Nation partnered with 
ONC to expand monitoring 
of small vessel traffic in 
the rich ecological and 
cultural environments of 
Haida territorial waters. 
Working closely with 
the Haida Nation, ONC 
facilitated access to the 
Canadian Coast Guard 
ship traffic data from their 
automatic identification 
systems (AIS), providing 
a suite of data products 
that quantified small 
vessel movements and 
fishing activity around 
Haida Gwaii in 2018. This 
methodology includes 
data summaries along 
with ship track data files 
and density maps. 

The Council is now using ONC’s data products to 
support additional small vessel traffic studies and to 
identify hotspots. The installation of wildlife cameras 
in these high traffic locations further enhances 
the Haida Nation’s ability to assess the differences 
between near real-time AIS data and actual ship 
traffic in nearshore areas. As shipping and ocean-
based industries continue to grow, monitoring vessel 
activity is important for advancing environmental 
stewardship, resource management, and marine 
safety. 

mobile device. The latest iteration also simplifies the 
collection and transfer of oceanographic data (water 
temperature, salinity, turbidity, chlorophyll, and 
dissolved oxygen) to Oceans 3.0.

This latest tech addition supports the Community 
Fishers program, which was launched in partnership 
with the Pacific Salmon Foundation in 2015, 
expanding from its Salish Sea origins to a nation-wide 
initiative. 

Comprehensive monitoring of an area as expansive 
as Canada's coastline requires multiple knowledge 
systems that include Indigenous, experiential, 
societal, and scientific. The Community Fishers 
program equips communities with the tools, training, 
and support to collect high-quality oceanographic 
data that can inform local conservation or economic 
objectives, while building and enhancing collaborative 
marine leadership. 

The 2018 small vessel traffic study prepared in 
partnership with ONC has provided the Council 

of the Haida Nation with historic information 
that supplements the near real-time data 

that is gathered from the Enhanced Maritime 
Situational Awareness system, co-developed by 
Transport Canada and 13 Indigenous partners, 

including the Council of the Haida Nation.

Olivia Choi, Project Manager Council of the Haida Nation.
(Left) Pacheedaht First Nation members 
collect community fishers CTD data.
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ONC delivers ocean intelligence products and services that support 
public and marine safety, climate change mitigation, scientific 
research, coastal resilience, and the blue economy, while also 
accelerating ocean technology research and development. 

Public & marine safety/coastal resilience
ONC helps coastal communities prepare for and improve resilience 
against natural hazard events, including tsunamis and storm surge, 
coastal erosion, megathrust earthquakes, and sea-level rise and hazards 
due to climate change. 

Earthquake early warning

ONC is developing a British Columbia solution for earthquake early warning 
capable of detecting earthquakes and issuing alerts before major shaking 
arrives. ONC sensor data will be shared with government organizations 
to issue public alerts, and notifications can also be sent to operators of 
infrastructure. 

Earthquake early warning is a collaboration involving ONC, Natural Resources 
Canada, Emergency Management BC, University of British Columbia, US 
Geological Survey, Pacific Northwest Seismic Network, and communities.

Watch an 
earthquake 
early warning 
animation on 
ONC's website

SERVICES AND SOLUTIONS
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Mapping tsunamis for community 
resilience
ONC supports tsunami resilience in at-risk coastal 
communities by integrating detailed geographic 
mapping into sophisticated propagation models, 
allowing communities to prepare safety plans for 
expected inundation levels and current velocities.  

ONC and its partners have produced tsunami inundation 
and sea level rise studies for at-risk communities along 
the BC coast including Port Alberni, Tofino, the Boundary 
Bay area of the Salish Sea, Prince Rupert, Haida Gwaii, 
and the Strathcona Regional District. Cutting-edge 
science and engineering principles are coupled with 
Indigenous historical knowledge of past tsunami events. 
In collaboration with government agencies, First Nations 
communities, and engineering companies, these 
projects inform local emergency planning efforts.
Image credit: (Above) Northwest Hydraulic Consultants.

Scientific research
Sustainable aquaculture for a healthy 
ocean future

Located along the eastern shores of central 
Vancouver Island, Baynes Sound hosts over 50% of 
British Columbia’s shellfish aquaculture production. 
Monitoring changes in sea water pH and dissolved 
carbon dioxide concentrations assist the local 
aquaculture operators in managing their shellfish 
stocks.

Data products for ocean governance

ONC develops new data product prototypes with 
high potential for immediate use in ocean research 
and monitoring as well as ocean governance and 
stewardship. Recent new assets, developed with 
input from Fisheries and Oceans Canada and our 
community partners, include:

Sea surface map layer: view horizontal spatial 
patterns of ocean environmental properties at a 
single depth;

Profile cross-section plot: view vertical spatial 
patterns of marine environmental properties;

Annotation map layer: ideal for researchers and 
community fishers to document observations 
recorded during data collection;

Profile animation: visualisations of how marine 
environmental parameters, like temperature, change 
over both depth and time;

State of the ocean climate profile plot: shows long-
term changes and anomalies on several timescales.

To explore ONC’s data products, including the new 
geospatial data discovery for Community Fishers, visit 
Oceans 3.0.

Ocean health metrics 
The long-term essential ocean variable 
(EOV) time series water properties are 

derived data products from measurements made by 
conductivity-temperature-depth and oxygen sensor 
instruments. These metrics meet the EOV criteria 
developed by the Global Ocean Observing System. In 
the context of ocean health, they provide information 
about ocean circulation and dissolved oxygen depletion, 
and enable scientists to develop climate projections and 
ocean forecasts.

Geoduck planting in Baynes Sound. 
Photo credit: Vancouver Island University.
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Climate change mitigation 
Solid Carbon: A rock solid way to combat the 
climate crisis

We know we need to drastically reduce the amount 
of planet-warming carbon dioxide (CO2) in the 
atmosphere, but where do we store it? Solid Carbon 
has the answer, with a solution that is safe, permanent, 
and able to be scaled up globally.

An ONC-led negative emissions technology project, 
Solid Carbon is developing an ocean-based solution to 
enable safe and permanent carbon storage on a global 
scale. The big idea is to capture and inject gigatons 
of CO2 into porous ocean basalt that is located under 

a deep, impermeable cap of sediment on the ocean 
floor. There CO2 binds with dissolved basalt minerals—
calcium, magnesium, and iron silicates—to transform 
into carbonate rock.

A Solid Carbon pilot project is expected to take place 
at Cascadia Basin, a site that has seen decades of 
academic and government scientific studies, and 
is ideal for an initial demonstration. Upon success, 
continuous injection would occur over a set period, 
and similar projects could be set up world-wide.

The Solid Carbon approach uses existing technologies 
that include offshore drilling, pipelines, injection 
wells, and carbon-capture technology, creating an 
opportunity for oil and gas companies to transition 
their business and workers into the more sustainable 

blue economy. 

 The Solid Carbon 
team involves 
researchers from 
British Columbia, 
Alberta, the US, 
and Germany, and 
spans multiple 
disciplines, 
including 
engineering, 
geoscience, ocean 
science, social 
science, and law. 
This initial feasibility 
study was funded 
by the UVic hosted-
and-led Pacific 
Institute for Climate 
Solutions. 

Iceland demonstration of CO2 injection
The science of turning CO2 into rock has been proven 
by scientists in Iceland who have shown that when 
CO2 is injected in a dissolved state into basalt, it 
mineralizes within two years.

A core of basalt rock showing carbonate mineral 
deposits, Iceland. Photo credit: Pacific Institute for 
Climate Solutions.
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Gigaton-scale CO2 storage
The potential scale of Solid Carbon as a globally-
applied climate solution is impressive. University 
of Calgary scientists with the Solid Carbon project 
have demonstrated that gigaton-scale carbon 
dioxide storage is possible when plumes of CO2 are 
directly injected into deep ocean basalt. The results 
have been published in the Environmental Science 
& Technology Journal article, “Alkalinity Generation 
Constraints on Basalt Carbonation for Carbon 
Dioxide Removal at the Gigaton-per-year Scale.” 
Human activity adds around 51 Gt of GHGs to the 
atmosphere each year, but there is enough sub-
ocean basalt worldwide to potentially sequester 
100,000 to 250,000 gigatons of CO2. 
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Canadian Ocean Literacy 
Coalition
The Canadian Ocean Literacy Coalition (COLC)—with 
its administrative home at ONC since April 2021—is an 
alliance of organizations, networks, institutions, and 
communities working together to better understand and 

advance ocean literacy in Canada. Ocean literacy 
is about our relationship with the ocean 

and the waterways that connect us to each 
other and the sea.

The coalition engages communities with 
Canada’s blue spaces and ocean sectors by, 

among others, leveraging ONC’s K-12 outreach 
programs and training modules; developing public 
engagement and equity, diversity, and inclusiveness 
opportunities; and contributing to the implementation 
phase of the COLC national Ocean Literacy Strategy. 

World Data System International 
Technology Office
The World Data System (WDS) International Technology 
Office (ITO)—with its administrative home at ONC—is an 
affiliated body of the International Science Council that 
promotes universal and equitable access to and long-
term stewardship of quality-assured scientific data and 
related services.

The WDS is a global consortium of science partners 
committed to making high-quality scientific data 
available for the public good. The ITO helps WDS 
members contribute to the global research infrastructure 
by promoting access to open, quality-assured scientific 
data; building a strong international community; and 
developing and provisioning data services.

C/S Cable Innovator 
as seen from E/V 
Nautilus' deck.

ONC acknowledges the tremendous support 
and contribution of our partners. Together 
we make possible the delivery of essential 
ocean data products and services to science, 
industry, and society across the globe. 

Canadian Integrated Ocean 
Observing System
The Canadian Integrated Ocean Observing System 
(CIOOS)—with its administrative home at ONC—is 
an evolving and integrated national portal that 
delivers high quality data and information on 
the state of our coasts and oceans. CIOOS has 
three regional associations—the Atlantic, Gulf of 
St. Lawrence, and Pacific regions—that provide 
a local nexus of data management expertise for, 
and engagement with, data producers and data 
consumers. 

Partners include: Ocean Frontier Institute, 
Dalhousie University, Coastal and Ocean 
Information Network Atlantic, Marine Institute 
of Memorial University of Newfoundland, 
Ocean Tracking Network, St. Lawrence Global 
Observatory, Tula Foundation, and Hakai Institute.

Collaborations
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ONC partnering with industry
ONC is uniquely positioned to grow partnership 
opportunities with industry to further enhance 
coastal resilience and deliver solutions for mitigating 
risk of natural and climate-induced hazards. ONC 
also fosters the innovation and business potential of 
the ocean technology sector in Canada.

Coastal resilience with Northwest Hydraulic

ONC brings together a broad range of stakeholders 
to find solutions for ocean-related and climate 
change challenges. 

 An example is ONC’s 
partnership with 

Northwest Hydraulic 
Consultants, a 
Vancouver-based 
engineering 
company 
specializing in 
hydrotechnical 

engineering 
and geoscience 

consulting services. This 
partnership has yielded 

inundation and risk resilience assessments for 
coastal regions and communities, including 
the Strathcona Regional District, Haida Gwaii, 
Prince Rupert, and the District of Tofino. These 
assignments included specialist advisory services 
in identifying seismic-generated tsunami hazards, 
inundation modeling, and hazard/risk/vulnerability 
analyses. This industry partnership is augmented 
by First Nations engagement that incorporates 
Indigenous knowledge and risk resilience activities 
into outcomes, creating a complementary and 
comprehensive private/public partnership. 

Supporting high-tech ocean research 
with Rockland Scientific

ONC is proud to support small- to 
medium-sized enterprises as key drivers 

of ocean technology innovation and 
domestic job creation. 

An example is the Victoria-based Rockland 
Scientific, which accesses the development, 
testing, and commercialization of ocean observing 
infrastructure provided by ONC and the Institute 
of Ocean Sciences in Sidney. Rockland Scientific—
which specializes in turbulent flow measurement 
technology for oceanographic research—creates 
technologies that address society’s most pressing 
concerns, including climate change mitigation. ONC’s 
operational capabilities have attracted some of their 
international customers to select Victoria as the test 
bed for their innovative research projects.

ONC delivering on federal 
mandate priorities

Monitoring Canada’s marine protected 
areas 

ONC offers valuable ocean health insights 
for Canada’s Pacific marine protected 

areas (MPAs) for our Fisheries and Oceans 
Canada (DFO) partner. Essential ocean variable 

data, collected from 2009 to 2022 at ONC’s Folger 
Passage and Cascadia Basin observatories, offers 
information regarding the Rockfish Conservation 
Area and the Baby Bare Seamount section of the 
pending Offshore Pacific MPA. The resulting data 
products have broad applicability for monitoring 
ocean health in other protected ocean areas.

Advancing Canada’s marine management 
objectives

As part of a larger project funded by DFO’s Oceans 
Management Contribution Program, ONC worked 
with Community Fishers partners in the Atlantic, 
Arctic, and Pacific regions to support their individual 
marine management objectives. In the 2021 
sampling year, over 170 Community Fishers sample 
stations were supported through ONC’s Oceans 3.0 
data management system. 

The common parameters monitored are 
conductivity, temperature, and depth (pressure). 
Depending on the community, chlorophyll, turbidity, 
oxygen, crude oil, and coloured dissolved organic 
matter can also be collected. These data are used 
to inform phenomena observed in oceanographic 
monitoring that may otherwise be difficult to assess, 
and support federal conservation decision-making.

(Above) Sensors by Rockland Scientific on ONC's VENUS 
observatory in Saanich Inlet.
(Left) Aktis Island, old Kyuquot First Nation village site. 
The 1964 tsunami almost flooded the village.
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Without barriers to participation, the opportunity to 
advance knowledge and understanding of our changing 
ocean is immense. ONC is committed to identifying 
and reducing barriers for participation within its 
organization and externally for ONC’s science users and 
partners. Being aware of the differing lived experiences 
and barriers within our diverse society is essential to 
achieving equity. 

In FY21/22, ONC established the following goals related to its 
EDI commitment:

1. Promote the integration of equity, diversity, and 
inclusion across all ONC initiatives.

2. Ensure that diverse perspectives are represented at all 
levels of ONC.

3. Create and foster an equitable, diverse, and inclusive 
work environment.

4. Support equitable access to ONC facilities, data, and 
data products.

5. Use ONC's position as a research facility to contribute 
to equitable Indigenous partnerships for ocean 
governance.

6. Work to increase equitable and inclusive participation in 
ocean observing and data collection.

30  |  Ocean Networks Canada / Annual Report FY21/22

ONC Staff on September 30. 
Photo credit: UVic Photo Services.

Equity, Diversity, 
and Inclusion
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A message from the Chair of the 
Board of Directors
This year we were put to the test as we 
navigated through another unprecedented 
year of COVID-19 restrictions and adjustments. 
Within this uncertainty, I am certain of two 
things: the importance of ONC’s continued 
work, and the exceptional talent and 
dedication of the ONC team in delivering on 
this work. 

Ocean observation is critical to understanding 
how our oceans are changing, and to our efforts 
predicting how life on our planet is affected 
by those changes. ONC’s expertise and world-
leading infrastructure increases the availability 
and sharing of ocean data. The resulting scientific 
knowledge strengthens our stewardship of marine 
and coastal ecosystems, and also helps ensure 
Canadians can safely navigate through our coastal 
waters, maintain our coastal economy, and build 
resilient coastal infrastructure.

ONC is broadening participation in ocean science 
by working with Indigenous communities to 
support their ocean observation and data 
collection activities. These efforts facilitate 
Indigenous participation in marine planning and 
decision-making. In collaboration with coastal 
and Indigenous communities, 
industry, and governments, ONC’s 
pioneering solutions work to 
address climate change, natural 
hazard risk reduction, and ocean 

health. Together, these efforts help establish 
Canada’s place in the emerging blue economy, 
which must apply innovative approaches and 
technologies to restore and protect healthy and 
abundant seas while supporting sustainable 
economies.

ONC’s work would not be possible without the 
expertise we gain from its advisory boards. Our 
Ocean Observatory Council and International 
Science Advisory Board were particularly helpful 
this year, assisting in crafting an innovative 
and timely 2030 Strategic Plan. This Plan aligns 
with both the UN Ocean Decade and Canada’s 
emerging Blue Economy Strategy, which are in 
turn responses to this critical time of climate 
change.

On behalf of ONC’s Board of Directors, I offer 
our thanks to the ONC team, and our advisors, 
partners, and supporters. We look forward to 
continuing our work together to advance ONC’s 
crucial mission and vision.
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Totem pole 
in Klemtu.
Photo credit:  
Evermaven/ 
Oceana.
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$15,394,000  Canada Foundation for Innovation

$9,020,000  Federal Government

$6,966,000  Ocean Networks Canada Society

$1,456,000  University of Victoria

$300,000  Corporations/Firms & Other

$33,136,000  TOTAL

$13,137,000 Personnel

$7,623,000  Maintenance & Repairs

$6,854,000 Ocean Networks Canada Society

$2,760,000 Services

$206,000 General Administration & Other

$30,580,000  TOTAL

Visit our website to view the ONC 
Society audited financial statements 
for FY21/22, which reflect external 
contracts and services. The revenues 
and expenditures shown here are 
included in University of Victoria's 
audited financial statements. 
Challenging marine weather 
conditions lat in FY21/22 resulted in 
the postponement of some of the 
scheduled infrastructure maintenance 
into the subsequent fiscal year. Budget 
of $1.8M has been carried forward 
to FY22/23 to allow this work to be 
completed. Totals are net of in-kind.
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Revenues 46%

27%

21%

5% 1%

Expenditures
43%

25%

22%

9% 1%
Financials 
FY21/22

Visit our website to view the
FY21/22 Financial Statements. 
https://bit.ly/3zGfT5I
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#knowtheocean FY21/22
Social Media

3,693
Followers

4,412
Followers

Followers
13,879

10,612
Followers

5,284
Subscribers

K-12 Programs
ONC develops educational ocean science 
resources and programs for communities, 
students, educators, and the public.

9,272 
Youth (3,711 
Indigenous)

119
Schools

680
Educators

37
Indigenous 
community 
partnerships

Media Metrics

235
News articles & 
broadcast mentions

20.4 million
Total audience 
reach

Pigs can fly! Rare sighting of a swimming sea 
pig at Cascadia Basin, depth 2,584 metres. 
Usually seen on the seafloor, these pelagic sea 
cucumbers ‘walk’ on their inflatable tube feet, 
scavenging for tasty deep sea detritus. Video 
captured onboard @nautiluslive in August 2021.

To celebrate International Women's Day, 
we're spotlighting inspiring Ocean Networks 
Canada women staff all week and sharing 
their advice to young women starting their 
careers. Originally from rural Ontario, ONC's 
marine equipment specialist Keely Lullwitz is a 
graduate of the Marine Institute of Memorial 
University of Newfoundland. "A career in ocean 
technology and science is a very rewarding and 
empowering," says Keely.

Social Media Highlights

“Providing diverse young people from coast to 
coast with learning opportunities in #science, 
#oceans and #climatechange opens their eyes to 
possibilities they might not otherwise consider,” 
says @JoyceMurray, Minister of @FishOceansCan 
#OceanDecadeChallenge #knowtheocean

@ocean_networks · March 31 2022

Ocean Networks Canada · March 7 2022

ocean_networks · February 23 2022



oceannetworks.ca
#knowtheocean

ONC is primarily funded by: the Canada Foundation for Innovation, 
Government of Canada, University of Victoria, Government of British 

Columbia, and CANARIE.

Associate members: Fisheries and Marine Institute of Memorial 
University of Newfoundland, Dalhousie University, and EMSO-ERIC.

We are thankful for our many partners in industry, government, 
research, community, and higher education.


