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Off to the Races!
By Dr. Brian Riddell

Hallelujah … five years in planning and fundraising and 
we are now off and running to restore Pacific salmon 
production in the Strait of Georgia!

Here’s some highlights from the past year.

In 2015:

• 33 projects engaging 30 different partners were initiated 
in the Strait of Georgia (p. 11).

• Several new approaches and technologies were 
deployed to collect data at a level of detail never seen 
before.

• Methods to test key factors such as seal predation and 
a critical mortality period were developed and critically 
tested.

• Partner contributions of researchers, labs, vessels and 
specialized equipment resulted in $4 of leverage for 
every $1 contributed by the Foundation and its donors!

Everywhere at Once!

It merits repeating that the Salish Sea Marine Survival 
Project is a massive scientific undertaking that is 
unprecedented in its scale and scope in the Strait. 
Overall coordination is being done by two non-profits 
– the Vancouver-based Pacific Salmon Foundation (the 
Foundation) in Canada, and the Seattle-based Long-Live the 
Kings (LLTK) in the United States. Altogether, the Project 
involves more than 150 scientists and technical staff from 
more than 40 federal and state agencies, First Nations,  
universities, industry, and non-profit organizations from the 
United States and Canada.

• Significant declines in Chinook, Coho and Steelhead 
marine survival relative to other regions in the Pacific 
Northwest;

• Major changes in the Salish Sea marine ecosystem 
during the same time period, like the loss of kelp and 
eelgrass; and

• Growing scientific consensus that overall marine 
survival of Pacific salmon is largely dependent upon the 
growth and mortality rates of juvenile salmon during 
their early marine life (2-3 months).

Because the interaction between salmon and the Strait of 
Georgia environment is so complex, the Project must be 
approached from an ecosystem context, utilizing experts 
from multiple disciplines. While Chinook, Coho and 
Steelhead are the species of greatest concern, Chum, Pink 
and Sockeye will also be considered.

• Re-build production of wild Pacific salmon and 
Steelhead through a program that is ecosystem-
based, considers hatchery effectiveness, and engages 
communities.

• Promote sustainable fisheries and increase their 
value to local B.C. communities.

• Provide a foundation for long-term monitoring of the 
Salish Sea and salmon health.

Project Objectives:
In Canada, the Pacific Salmon Foundation is leading efforts 
for a $10 million multi-disciplinary, ecosystem-based 
research effort to determine the most significant factors 
affecting juvenile salmon and Steelhead in the Strait of 
Georgia marine environment.

We started the Project because of three major observations 
during the last twenty years:
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The Project will focus on issues affecting juvenile salmon 
and Steelhead survival while they are in the Strait of 
Georgia, from the river deltas to the open ocean. This 
includes understanding the condition of fish entering the 
marine environment to determine if impacts occurring prior 
to their marine residence are reducing survival in the Strait. 
Sampling in marine waters will occur in estuaries, the 
nearshore, and throughout the entire Strait of Georgia.

Between 1993-1995, Chinook and 
Coho fisheries in the Strait of Georgia 
literally disappeared, taking with 
them about $750 million in economic 
benefits for local communities

The Project is based on three broad concepts that 
impact salmon, which have been ranked in order of 
significance:

A. Bottom-up processes look at the annual 
environmental conditions, like weather, water and 
plankton, that determine the prey (food) available 
for salmon, and changes that determine the size 
and growth rate of juvenile salmon, impacting their 
survival (every year in the Strait is different);

B. Top-down processes including biological factors 
that directly affect survival of salmon and larger 
forage fish. Predation may be the direct cause 
of mortality, but fish condition is determined by 
their environment, and likely determines their 
susceptibility to predation.

C. In-direct factors like ecological shifts, habitat loss, 
contaminants, and disease are also being studied.

(See insert for an info-graph of how the Project will 
address these factors)

In actuality, multiple factors likely interact each year, 
but to varying degrees. Consequently, to explain these 
variations, we should monitor each of these factors 
within each year. This intensity of study cannot be 
undertaken every year, but will be during the three-year 
time frame of the Project.

Finally, the Project is also targeting action-oriented 
management recommendations. We will build out from 
these hypotheses to determine whether the causes of 
weak Chinook, Coho and Steelhead survival are locally-
determined – how have we affected local watersheds 
and seas? Or globally driven – is it larger scale climate 
impacts and ocean effects? Local impacts will result in 
recommendations for local actions to improve the Strait 
of Georgia ecosystem, whereas globally-driven impacts 
will lead to recommendations to adapt to our changing 
environment.

In summary, the fundamental differences between 
this Project and past research are:

• The scope and integration of individual studies 
(essentially do everything, everywhere in short 
intensive study).

• The collaboration of researchers and 
organizations to facilitate the scope of studies 
(building collaboration and research networks).

• The integration of individual studies into an 
understanding of the mechanisms determining 
the survival of Pacific salmon in our near-shore 
marine waters.

Dr. Brian Riddell holds a tiny spoon used to ‘micro-troll’ for juvenile 
salmon. Micro-trolling was developed for the Project.
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The BC Conservation Foundation PIT tagged more than 10,000 juvenile 
Chinook over a two-year period in the Cowichan River.

2015 Project Highlights
1) Testing a Key Hypothesis with P.I.T. Tags

The ‘Critical Mortality Period’

The Salish Sea Marine Survival Project is based on a key hypothesis known by salmon biologists as the ‘critical mortality 
period.’ Biologists believe that juvenile salmon die at a very high rate for the first few months at sea, but the rate declines 
as salmon grow. In reality, our ability to measure the mortality rate in a specific time period is very limited. We can estimate 
total survival during the life span of a group of fish, but we don’t know at which life stage mortality is occurring. Our partner, 
BC Conservation Foundation is using PIT (Passive Integrated Transponder) tag technology and a new approach to definitively 
test this theory.

The BC Conservation Foundation separated fish into distinct groups based on the amount of time spent in marine waters 
during the early marine period. The different groups provided a basis of comparison, enabling biologists to finally pinpoint 
the period of highest mortality. The information will be key to determining causes of mortality. The BC Conservation 
Foundation also studied juvenile Chinook abundance and use of habitat in the Cowichan River and estuary. It is essential to 
separate mortalities occurring in-river from the marine environments.

PIT tags can be very small (1.2 cm) and inserted 
in very small salmon because they don’t carry a 
battery. Their unique ID’s can provide information 
on both juvenile outmigration and returning adult 
salmon. To detect and decode a tag, it is charged 
by an antenna, and the tag immediately discharges 
its code. Detection is possible by antennae that are 
hand-held or designed as mats on a river bottom. 
The Salish Sea Marine Survival Project will install 
a detection system in the Cowichan River to ensure 
detection of tagged Chinook and Coho returning as 
adult salmon.

The BC Conservation Foundation used beach seining and PIT tags to study 
use of habitat and abundance in the marine environment of Cowichan Bay.
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Researchers work aboard the Ricker, a large vessel used for sampling that 
can cost thousands of dollars per day.

Dr. Brian Riddell micro-trolls from a small recreational vessel that can 
access hard to reach areas and enables daily sampling due to low cost.

A research assistant holds stomach contents flushed from a fish to study 
salmon diet.Will Duguid scans juveniles for PIT Tags

2) A New Spin on Trolling to Study Juvenile Chinook

Micro-trolling involves deploying multiple lines with tiny 
lures and hooks from downriggers to capture juvenile 
Chinook and Coho salmon in their first marine year. 
This novel method of obtaining live juvenile salmon for 
sampling and tagging does not require a large vessel and 
costs only a fraction of traditional methods. It also allows 
juvenile salmon ecology to be studied in places where 
other methods cannot be used, like tidal narrows.

Traditional methods of study in the marine environment 
use large vessels which cost thousands of dollars per 
day and are limited in their ability to access constricted 
and high-current areas. But, two scientists - Will Duguid, 
(PhD candidate at University of Victoria) and Kevin Pellet 
(from the BC Conservation Foundation) – have developed a 
method coined ‘micro-trolling’ that uses small boats and 
miniature recreational hook-and-line gear. The method 
reduces costs while providing access to juvenile salmon at 
specific depths and in higher currents.

Researchers used miniature hook-and-line gear to catch 
small Chinook (15 to 30 cm fish), and applied a 1.2 cm PIT 
tag to each fish. The fish were then immediately released 
back to the sea. In 2015, we successfully tagged about 1,250 
Chinook salmon and will use DNA analysis to identify where 
these Chinook came from and will return to.

Duguid is using micro-trolling to investigate juvenile 
Chinook distribution, diet and growth in the Southern 
Gulf Islands in late summer. His study focuses on how 
juvenile salmon use their habitat, and whether they are 
concentrated in biological ‘hotspots’ in the ocean that 
support optimal rearing conditions for fish. 

If juvenile Coho and Chinook salmon are concentrating in 
‘hotspots,’ it could help us associate the impacts of food 
limitation, predation and other factors on their survival.
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3) Beanies and Backpacks to Investigate Seal Predation

Harbour seals can consume a large number of juvenile 
Chinook and Coho salmon when the fish first enter marine 
waters. But their rate of predation may not be as large as 
some believe. A new research technique developed through 
the Salish Sea Marine Survival Project will address this 
vexing question.

The new research – conducted by the Marine Mammal 
Research Unit at University of British Columbia (UBC) 
under Dr. Andrew Trites – involves using DNA techniques 
to identify prey in seal scats (poop!) as well as the 
development of ‘seal beanies’ – new technology that allows 
researchers to track exactly how many tagged salmon a 
seal consumes. The seal beanies are the creation of Austin 
Thomas and Brian Battaile, both PhD students at UBC 
working with Wildlife Computers in Redman, Washington. 

Here’s how it works. When a seal feeds on a tagged salmon, 
the beanie detects the tag and registers it in memory. 
When the seal hauls out of marine waters to rest, the 
tag’s information captured by the beanie is automatically 
transmitted to a satellite, then down to Austin’s lab at 
UBC. The tags emit a unique ID meaning salmon can 
be individually counted when swallowed and tracked by 
species, origin and age. The initial results were surprising.

During the first few nights after fish were released  
from the hatchery and had moved into marine waters,  
seals began consuming tagged Coho. The data was 
immediately transmitted back to UBC. After years of 
development, the system worked perfectly. What is most 
interesting to date, is that we only have confirmed feeding 
on tagged Coho salmon by four of the 20 seals equipped 
with receivers. This suggests that feeding on juvenile 
salmon may be an opportunistic behavior acquired by a 
limited number of seals.

This initiative combined ‘seal beanies’ 
developed by the UBC Marine Mammal 
Unit with backpacks that provide 3-D 
tracking of seal movements. The new 
technology in combination with 40,000 PIT 
tags applied to  hatchery Coho, enabled 
the first direct estimation of seal predation 
rates on juvenile salmon.

The custom beanie and 3D –backpacks developed for the Project

Seal expert Steve Jeffries (L) and Brian Battaile (R) outfit an anaesthetized 
seal. No seals were harmed during the project.

20 outfitted seals near Big Qualicum Hatchery in Deep Bay, were deployed 
in early 2015 with the opportunity to feed on 40,000 PIT -tagged Coho 
smolts.
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Steveston Citizen Scientist Billy McMillan lowers 
a secchi disk to measure levels of floating 
particles that can clog gills and limit visibility 
for fish.

4) Citizen Scientists Span the Strait

Capturing oceanographic data is 
now faster, easier and cheaper 
because of a smartphone “app” 
developed by Ocean Networks 
Canada. It allows citizens and 
vessel operators who have 
collected the data to transmit it 
over the Internet making it directly 
available to a global science 
community. It will also radically 
increase the spatial ocean coverage 
now being monitored, an endeavor 
that is significant because we 
are now collecting data more 
intensively by area and time than 
ever before.

One of the serious challenges in studying marine waters is how to determine 
what is happening in different places at the same time – in other words being 
‘everywhere at once.’ Typically, government oceanographic vessels conduct 
annual surveys in a small number of places a few times a year, and these surveys 
are always limited by cost.

Enter Dr. Eddy Carmack, a retired scientist from the Institute of Ocean Sciences 
in Sidney, BC. He came up with the idea of equipping small private vessels that 
would follow specified sampling schedules and locations to capture the dynamics 
of the Salish Sea. This “citizen science” fleet became our answer to how to 
essentially be “everywhere at once” and capture the fine-scale dynamics of the 
Strait of Georgia.

Here’s how it works. Vessels from local communities are contracted and then 
outfitted with the equipment necessary to conduct surveys. The information 
is transmitted automatically to Ocean Network Canada’s database via an app 
created by Ocean Networks Canada in Victoria. This automated system ensures 
quality-control while subsequently archiving data for analysis.

In 2015, nine vessels in overlapping areas of the Strait of Georgia were contracted 
and equipped. Vessels collected oceanographic data in Campbell River, Baynes 
Sound, Qualicum, Cowichan Bay, Victoria, Lund, Powell River,  Sechelt and 
Steveston. Vessels sampled in eight to ten locations per trip and conducted 18 - 
20 trips between February and October, 2015. This compilation of data is the most 
comprehensive ever collected in our Salish Sea.

The Citizen Science project will be complemented by other sampling programs 
from oceanographic buoys (two fixed locations), data captured from BC Ferries 
(southern Strait of Georgia only), and satellite data. The goal is to integrate all 
of these data sets and provide 3-D models of the entire Strait so that we can 
visualize this wealth of information.

Qualicum citizen scientists Ryan and Nicole 
Fredrickson operate the CTD, a key instrument 
used to measure oceanographic properties.

2-D Model of Citizen Science water temperature 
data captured in May in the Strait of Georgia. 
Information in the area off Vancouver and the 
Fraser River will be collected by ferries.
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Community-Based Small Science Vessels (Citizen Science Program)

A major asset of the project will be 
the capacity to collect data across the 
Salish Sea simultaneously with the 

conversion of several small fishing 
boats to mini science vessels. The 
retrofitted vessels will take a variety 

of oceanographic measurements 
and samples and will access shallow 
water in estuaries and bays that 

would normally not be reachable by 
traditional, larger research vessels. 
These mini science vessels exemplify 
the “citizen science” that will be 
incorporated into the Salish Sea 
project. 

How do you sample everything at once?What do salmon eat (bottom-up)?

New technology and a carefully 
designed plan will allow the project 
to simultaneously address all levels 
of the biological oceanography of 
the Salish Sea. Existing weather 
buoys, remote sensing satellites, 

outfitted community science vessels 
and BC Ferries will all be leveraged 
to provide the most comprehensive 
biological study of the Salish Sea in 
history.

The project will study biological 
production of what salmon eat, 
starting from the smallest marine 
plants and continuing to the small 
pelagic fishes like sand lance, herring 
and eulachon larvaes. Studies will 

assess the spring plankton bloom 
through to a salmon’s food items 
and other juvenile fishes that are 
important as competitors in the 
Salish Sea ecosystem. 
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Estuaries

Estuaries are where young 
salmon adjust to saltwater 
environments as they leave 
freshwater. The project will 
support study and restoration 
of these critical transition 

habitats in the Salish Sea with 
an emphasis on planting kelp 
and eelgrass that provide 
young salmon protection 
from predators and sheltered 
feeding areas.

Salmon TrackingBC Ferries Ocean Sampling

Strategically placed lines of receivers 
across the seafloor will allow 
researchers to trace the migration 
path of individually tagged fish.  
Acoustic tags transmit unique signals 

that are received and recorded by 
the receivers. If a tagged fish passes 
a receiver within approximately 300 
metres, the receiver records that 
event.

BC Ferries, Ocean Networks Canada, 
and University of Victoria have 
teamed up to collect data on shallow 
ocean conditions for three of the 
southern BC Ferries routes. 

This continuously recorded data 
provides complementary data for
the Citizen Science Program.

Hatcheries

A collaborative study with 
Fisheries and Oceans 
Canada will seek to 
understand how competition 

for food with hatchery Coho salmon 
impacts marine survival of wild Coho 
salmon. Simultaneously, the study 
will test strategies that are geared 
to improve survival of hatchery Coho 
salmon, ultimately to provide for 
sustainable local fisheries.
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Salmon Health

A collaborative study with 
Genome BC and Fisheries 
and Oceans Canada will 
analyze the health and 
fitness of hatchery and 
wild salmon as they enter 

the ocean. Analysis will include 
assessment of pathogens present 
in wild, hatchery and commercial 
aquaculture fish utilizing state-of-
the-art genomic research tools.

Infographic: Salish Sea 
Marine Survival Project

What eat salmon (top-down)?

Understanding the other animals 
that eat, compete with, or kill 
juvenile salmon, as well as 
the influence of diseases and 
parasites, will be major parts of 
the project. This will include study 

of marine mammals, fish-eating 
birds, predator fish, hatchery and 
aquaculture interactions with wild 
fish, contaminants, and changes to 
local marine habitats.

Weather Data

The environment around the Salish 
Sea is tremendously dynamic. 
The project will use existing 
instrumentation at locations like 
airports to assess weather variation 

from one year to the next and to 
better understand patterns in salmon 
survival. Wind patterns will be of 
particular interest given evidence that 
suggests they drive spring plankton 
blooms that begin the production of 
food for young salmon in the Salish 
Sea.



Background

In 2009 the Pacific Salmon Foundation’s volunteer board of directors funded a proposal to address 
the precipitous declines in Coho and Chinook in the Strait of Georgia. This nascent effort built the 
foundation for what is now the Salish Sea Marine Survival Project.

Recent catches in the Strait had been less than one-tenth of past levels, resulting in a ban on 
retention of wild Coho salmon and historically low catches of Chinook. Other losses had also 
been observed by communities surrounding the Strait such as loss of kelp beds, herring spawning 
sites and forage fish `bait balls`. Although these losses were well acknowledged, understanding 
causes of the declines remained a mystery.

So we set out to design an ecosystem-based restoration plan that built on the community 
relationships forged through our historical work in freshwater. Fast forward several years, and 
our Strait of Georgia project has grown into a five-year, trans-boundary effort encompassing the 
entire Salish Sea, facilitated by the Foundation`s ability to catalyze multiple stakeholders toward 
common goals. The Project draws from a broad network of expertise and resources including 
government, First Nations, community groups, industry, academia and NGO’s. The breadth of this 
multi-disciplinary group is what makes a project of this scope possible. But it also ensures all of 
the key stakeholders will be engaged in 2018, when our research findings become plans for long-
term monitoring, evaluation and restoration that will stretch years into the future.

AT A GLANCE
 
Timeline

Phase I   -  Planning 2009-2014

Phase II  -  Research 2015-2017

Phase III -  Dissemination 2018 
Ongoing  -  Fundraising

Project Budget

$10 million (Canada)

Partners

BC Conservation Foundation

BC Ferries

Citizen Scientists  (see page 6)

Cowichan Tribes

Fisheries and Oceans Canada 
Institute of Ocean Sciences & 
Pacific Biological Station

Fundy Aqua Services

Genome BC

Genome Canada

Galiano Conservancy Association

JA Taylor & Associates

Key Mills Construction

Kintama Research

Long Live the Kings

Mayne Island Conservancy

Microthalassia Consultants

Nile Creek Enhancement Society

Ocean Networks Canada

Project Watershed

Sea This Consulting

Sea Watch Society

SeaChange Marine Conservation 
Society

Simon Fraser University

University of British Columbia

University of Victoria

Vancouver Island University

Zotec Services
Y axis = Marine Survival Rates, and X axis = Years.

While these data are predominantly from hatchery fish, studies indicate theat wild fish have  generally been 
following the same trend. Data courtesy of Northwest Indian Fisheries Commission,  Washington Department of 
Fish and Wildlife, and the Pacific Salmon Foundation. 
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Bringing Back 
a Salmon Ecosystem

If you would like to be a part of this initiative, please text “SALMON” to 45678, which will provide a 
$10 tax-receiptable donation to help bring these salmon home. www.psf.ca

The Strait of Georgia supports approximately 3,000 species 
of marine life, including all seven species of Pacific salmon. 
Unfortunately, twenty years ago, this body of water saw a vast 
decline in Coho and Chinook salmon. Because salmon are an 
“indicator species”, understanding  what’s causing salmon 
declines in the Strait will also improve our understanding 
of challenges facing other species like killer whales. The 
Pacific Salmon Foundation has successfully managed and 
maintained thousands of freshwater salmon projects. Now 
it’s embarking on a major saltwater program with Long Live 
the Kings to aid in the restoration of wild Coho, Steelhead, 
Chinook and the entire Salish Sea ecosystem.



Thank you to
our Donors!

More than 100 individuals, businesses and foundations have donated to the Pacific Salmon 
Foundation’s Salish Sea Marine Survival Project to date. These donations were instrumental in 

attracting the confidence of major contributors, whose investments add up to 80% of the total $10 
Million budget for the five-year Salish Sea Marine Survival Project.

The Pacific Salmon Foundation needs to keep raising $400,000 annually from donations in order to keep the 
Project going at full speed. Your donation will support research and restoration projects that help restore 

Coho and Chinook salmon in the Salish Sea. Contact Pacific Salmon Foundation staff to make a difference.

Become a Supporter...
Restore Coho and Chinook Salmon

in the Salish Sea

PARTNERS

PACIFIC SALMON FOUNDATION, MAJOR DONOR CIRCLE

�

The Ritchie Family 
Foundation

Pacific Salmon 
Foundation 

Year-End Appeal Donors

Aqueduct 
Foundation

Knelson Family 
Foundation

Mary and 
Gordon 

Christopher 
Foundation

Lagniappe 
Foundation

Wolrige 
Foundation

Fairbairn 
Foundation

Pacific Salmon Foundation 
Board of Directors

Michael Meneer   mmeneer@psf.ca
604.664.7664 extension 127

Cory Matheson   cmatheson@psf.ca
604.664.7664 extension 106



7Salish Sea Marine Survival Project
2015 Canadian Progress Report

5) Putting Salmon Disease Under the Microscope with New Technology

New genomic technology can analyze 
samples on a scale never done before in 
British Columbia. Up to 90 individual fish 
can be looked at simultaneously, as well as 
assessment of 47 microbes in 300 to 400 
salmon samples in a single day.

The SSHI achieved a milestone in 2015 when the Fluidigm 
system was peer reviewed and approved.

Yellow floatation collars are being used to protect 42 
receivers on loan from Canada’s Ocean Tracking Network 
and managed by Kintama Research. the map indicates the 
location of the new receiver arrays (red circles).

Kristi Miller-Saunders prepares samples of microbes to run through the Fluidigm BioMark 
monitoring platform.

Our largest research collaboration within the Salish Sea Marine Survival 
Project looks at the patterns and rates of migration of Pacific salmon, 
and the potential interaction of Pacific salmon passing Atlantic salmon 
aquaculture sites. The concern focuses on the risks to wild salmon 
from microbes exchanged with salmon farms. Two major studies are 
underway: the Strategic Salmon Health Initiative (SSHI) and the use of 
acoustic tracking methods to examine migration and residence times of 
wild fish in areas with open net-pen aquaculture.

The SSHI is a collaboration between Genome BC, the Department of 
Fisheries and Oceans lead by Dr. Kristi Miller-Saunders, and the Pacific 
Salmon Foundation. This study has successfully demonstrated the use of 
new genomic technology in Dr. Miller’s lab. During the past three years, 
samples of wild Pacific salmon, hatchery-reared Pacific salmon, and 
aquaculture-reared Atlantic salmon have been collected and will now be 
analyzed.

But knowing what microbes are present doesn’t mean disease is 
present. To assess the risk of disease, we also need to know whether 
disease will be expressed if wild salmon are exposed. To do that, we 
need to understand the migration patterns (rate, proximity to a microbe 
source, duration of exposure) and behaviour of individual fish. This can 
now be studied using acoustic tags implanted in juvenile salmon.

Acoustic tags transmit unique signals that are received and recorded 
by receivers suspended in the sea. If a tagged fish passes a receiver 
within approximately 300 metres, the receiver records that event. By 
strategically placing lines of receivers across the seafloor, researchers 
can trace the migration path of individually tagged fish.

All receivers were deployed in spring of 2015 and we’re currently 
retrieving all data recorded during the 2015 salmon emigration. Results 
from this year will determine studies for 2016. Early results indicate 
reception rates for the new small acoustic tags were very good, enabling 
us to work with juvenile salmon as small as 9 centimetres.
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At a Glance: Projects for 2015

In 2015, 33 projects occurred in the Strait of Georgia that engaged 30 different partners. Many of these partners provided 
cash and in-kind donations including access to salaried staff, labs, vessels and specialized equipment. As a result, donors 
can expect a 4:1 leverage on every dollar donated to the project.

Study Area Description Partners

Physical and Chemical 
Oceanography

These studies look at water quality – tempera-
ture, turbidity (murkiness of water), oxygen 
levels, salinity (salt in water), nutrients and 
chlorophyll levels – and how variations affect 
marine life at the base of the food chain.

Sea This Consulting, University of Victoria, 
Fisheries and Oceans Canada Institute of 
Ocean Sciences & Pacific Biological Station, 
Vancouver Island University, BC Ferries

Citizen Science

Volunteers use a “mosquito fleet” of their own 
fishing vessels to do oceanographic surveys in 
nine overlapping areas. That makes it possible 
to be “everywhere at once” and make accurate, 
consistent data comparisons like never before.

Nine citizen scientists, Ocean Networks 
Canada, Fisheries and Oceans Canada

Zooplankton

Zooplankton are the small invertebrates that are 
the main consumers of phytoplankton and also 
the main prey item for larval and juvenile fish. 
These studies look at how zooplankton levels 
vary and how that impacts the growth and 
survival of juvenile salmon.

Fisheries and Oceans Canada Institute 
of Ocean Sciences and Pacific Biological 
Station, Zotec Services

Forage Fish

The focus of these studies is on the small pelagic 
fishes (several species) that juvenile salmon feed 
on, with a particular focus on their productivity, 
distribution and diversity.

University of Victoria, Fisheries and Oceans 
Canada: Institute of Ocean Sciences and 
Pacific Biological Station

Juvenile Salmon

These studies will assess and identify the poten-
tial factors that impact the survival of juvenile 
salmon. The focus includes their time in fresh-
water, the early estuary/marine environment, 
and uses a number of methodologies such as 
acoustic tags, PIT tags, microtrolling etc.

BC Conservation Foundation, Key Mills 
Construction, Cowichan Tribes, JA Taylor & 
Associates, University of Victoria, Fisheries 
and Oceans Canada, Zotec Services, Kinta-
ma Research Services, University of BC, BC 
Salmon Farmers Association
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Study Area Description Partners

Predation

Salmon have a number of predators, and these 
studies look at what role predation – particularly 
from seals – plays on the survival of juvenile 
salmon.

University of British Columbia (Marine 
Mammal Unit), Fisheries and Oceans Cana-
da, Fundy Aqua Services

Harmful Algae

These studies examine potential harmful algae 
blooms and how they could impact juvenile 
salmon. What triggers harmful blooms is poorly 
known but are increasingly observed in the 
Strait of Georgia.

Microthalassia Consultants, Vancouver 
Island University

Nearshore Habitat Re-
search and Restoration

These studies look at salmon habitat – specifi-
cally eelgrass beds and kelp forests, how they 
have changed over time, and the progress of 
the recent and continuing restoration efforts.

University of Victoria, Sea Watch Society, 
SeaChange Marine Conservation Society, 
Galiano Conservancy Association, Mayne 
Island Conservancy, Project Watershed, 
Simon Fraser University, Nile Creek En-
hancement Society

Modelling

Existing computer models will be updated and 
used to assess the information received from the 
SSMSP. The first task is to establish an evaluation 
framework to summarize the SSMSP data 
collected and archived at the Strait of Georgia 
Data Centre.

University of Victoria, University of 
British Columbia, Fisheries and Oceans 
Canada Institute of Ocean Sciences, Sitka 
Foundation

Strategic Salmon 
Health Initiative

This project is studying the microbes present 
in salmon in British Columbia that may be 
undermining the productivity of Pacific salmon. 
Researchers will apply genomic technology to 
identify and verify which microbes are presently 
carried by BC’s wild and cultured (both hatchery 
reared and in salmon aquaculture) fish, and then 
assess their potential effect.

Fisheries and Oceans Canada Pacific 
Biological Station, Genome BC, BC Salmon 
Farmers Association (provision of samples)
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Deploying Novel Technology and Approaches

The Salish Sea Marine Survival Project is the most comprehensive study of ecosystems in the Salish Sea that has been 
undertaken to-date. As such, it has given rise to several technological innovations and new approaches. Some were 
featured during the project highlights. Here are a few more:

Remote Sensing Applications for Eelgrass and Kelp

Traditional methods for monitoring eelgrass and kelp are done manually, but they can be time-consuming, labour-intensive 
and restricted to accessible areas. For the first time, the use of satellite imagery is being explored that can capture data 
from large and sometimes inaccessible areas, at a low cost, allowing more frequent study, and with the added potential for 
automation.

Satellite imagery of kelp distribution (red).

Measuring Ocean Acidification

Ocean acidification can prevent ocean creatures 
from forming strong shells and cause skeletons 
to become weak and brittle. The first centre in 
Canada for monitoring ocean acidification on a 
fine-scale, has been established on Quadra Island 
by the Tula Foundation. The new centre will provide 
key metrics for the Salish Sea Marine Survival 
Project about the relationship between ocean 
acidity and the ability of these creatures to survive, 
and the impact of changing ocean conditions on 
food webs and biological function. The centre uses 
innovative Sunburst sensors, recent winners of the 
XPrize: oceanhealth.xprize.org.

Acid eats away at the shells and skeletons of ocean animals 
(right). The normally-protective shell of this sea creature has 
become so fragile it’s almost transparent.
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Austen Thomas collects seals scats for DNA analysis

42 of these receivers are positioned along potential migration paths of juvenile salmon.

Salmon Stalkers

Newly available high-throughput DNA sequencing technology means University of British Columbia researchers can both 
identify and quantify the salmon species consumed by harbour seals. There is sufficient DNA variability in Pacific salmon 
that we can assess the species and number of individuals per species in a scat sample.

Salmon Tracking

This initiative is using acoustic tags implanted into salmon smolts that are migrating through the Strait. The tags transmit 
unique signals detected by groups of receivers that are suspended underwater in arrays or lines that the fish must cross. 
For more than a decade, scientists have successfully tracked larger smolts, but it was not technically possible to tag the 
smaller smolts using the existing tags. Partnering with Kintama, the Salish Sea Marine Survival Project allowed introduction 
and successful testing of the smallest acoustic tag now available (V4 tag, ~½ gram).

Initial results indicate that the V4 tag and the array design implemented for the 2015 studies achieved receiver effectiveness 
for V4s that is equal to the larger more powerful V7 tags that are too large for most wild salmon smolts.
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