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Famous tiger shark Emma investigates an OTN station deployed by University of Miami researcher  
Dr. Neil Hammerschlag in the Bahamas (Photo: Jim Abernethy , Jim Abernethy’s Scuba Adventures)

ABOUT OTN

More than 400 international researchers from 20 
countries are participating in the global network 
along with many more trainees, graduate 
students and postdoctoral fellows. In Canada 
alone, OTN has directly supported more than 
260 students and trainees.

OTN hosts an internationally certified data 
warehouse–175 million detection records and 
growing–that serves as a repository for data 
collected by OTN researchers. OTN is also 
developing interpretation and visualization tools 
for analysis of tracking data. OTN operates a 
fleet of autonomous marine gliders in support  
of oceanographic and tracking research. 

oceantrackingnetwork.org
@OceanTracking

T he Ocean Tracking Network (OTN) is a global  
 research, technology, data management and 
partnership platform headquartered at Dalhousie 
University in Halifax, Nova Scotia, Canada.

Since 2008, OTN has been deploying Canadian-
made acoustic receivers and oceanographic 
monitoring equipment in key ocean locations and 
inland waters around the world. OTN is establishing 
partnerships with a global community of telemetry 
users to document the movements and survival of 
aquatic animals carrying electronic tags (acoustic, 
satellite, radio, data archival) and how they are 
influenced by changing environmental conditions. 
Knowledge generated by OTN is used by scientists, 
managers, policy-makers, industry and the general 
public. 

OTN is tracking more than 140 keystone, 
commercially important and endangered species 
such as marine mammals, sea turtles, squid, 
benthic crustaceans and fishes including sharks, 
sturgeon, eels, tuna, salmonids and cod.

{{The Canada Foundation for Innovation (CFI) supports OTN infrastructure and 
core operations. The Natural Sciences and Engineering Research Council (NSERC) 
of Canada supports the eight-year (2010-2017) Canadian national network of 
researchers that works with the OTN infrastructure across Canada and beyond. The 
Social Sciences and Humanities Research Council of Canada (SSHRC) has funded 
participation of social scientists in OTN work. Additional support comes from the 
Nova Scotia Research and Innovation Trust, as well as our many Canadian and 
international partners. 
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• Develop and use state-of-the-art tracking technologies to identify critical habitats 
and migration pathways of aquatic animals;

• Foster and communicate technological innovation and practical experience in 
telemetry among the members of the global scientific community;

• Foster national and international research partnerships that provide the foundation 
for stronger and more effective global ocean and aquatic stewardship;

• Create and maintain a secure master database to store data from individual studies, 
connect researchers on an international scale and create new data tools;

• Provide scientific guidance in the development of strategies for research activities, 
analysis, integration and dissemination of data and knowledge generated;

• Promote collaboration across disciplines for the development and implementation 
of better management strategies for aquatic animal populations and ecosystems; 

• Assist the United Nations Intergovernmental Oceanographic Commission’s Global 
Ocean Observing System (GOOS) to expand ocean observation in the biological 
sciences by including telemetry work and integrating this work with other 
international ocean monitoring efforts.

MISSION

OBJECTIVES

OTN’s mission is to foster the conservation and sustainable management of 
aquatic animals by providing knowledge on their movements, habitats and 
survival in the face of changing ocean and freshwater environments.
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 À PROPOS DE L’OTN

L e réseau de suivi des océans (Ocean Tracking  
 Network, OTN) est une plateforme consacrée 
à la recherche, à la technologie, à la gestion de 
données et aux partenariats dont le siège est à 
l’université Dalhousie à Halifax, en Nouvelle-Écosse 
(Canada). 

Depuis 2008, cette plateforme a permis le 
déploiement de récepteurs acoustiques de 
fabrication canadienne et de matériel de 
surveillance océanographique à des emplacements 
clé des océans et des eaux intérieures de 
l’ensemble de la planète. Grâce à des partenariats 
établis avec une communauté planétaire d’usagers 
de télémétrie, il est possible de consigner les 
mouvements et la survie d’animaux aquatiques 
porteurs de balises électroniques (acoustique, 
satellite, radio, archivage des données) et 
la manière dont ils subissent l’influence des 
conditions océanographiques changeantes. Les 
connaissances générées par l’OTN servent à des 
scientifiques, des gestionnaires, des décisionnaires, 
des industriels, ainsi qu’au grand public.

L’OTN fait le suivi de plus de 100 espèces clés, 
commercialement importantes et menacées, 
comprenant entre autres des mammifères marins, 
des tortues marines, des calmars et des crustacés 
benthiques, et incluant pour ce qui est des poissons, 
des requins, des esturgeons, des anguilles, des 
thons, des salmonidés et des morues.

Au niveau international, plus de 400 chercheurs de 
20 pays font actuellement partie du réseau mondial 
de même qu’un nombre encore plus important 
de stagiaires, d’étudiants de troisième cycle et de 
boursiers de recherches postdoctorales. Rien qu’au 
Canada, l’OTN a directement soutenu plus de 260 
étudiants et stagiaires.

L’OTN abrite une banque de données 
internationalement certifiée (contenant plus de 
150 million d’enregistrements) qui sert de dépôt 
aux données rassemblées par les chercheurs. Le 
réseau s’occupe également de mettre au point 
des outils d’interprétation et de visualisation pour 
l’analyse des données de suivi. Il dispose d’une 
flotte de véhicules marins autonomes à l’appui de la 
recherche océanographique et du suivi. 

oceantrackingnetwork.org
@OceanTracking

{ {La Fondation canadienne pour l’innovation (FCI) soutient l’infrastructure de l’OTN ainsi que ses 
activités principales. Le Conseil de recherches en sciences naturelles et en génie du Canada (CRSNG) 
soutient le réseau national canadien de chercheurs qui travaillent sous l’infrastructure de l’OTN au 
Canada et ailleurs pour cette phase de 8 ans (2010 à 2017). Le Conseil de recherches en sciences 
humaines (CRSH) a financé la participation des chercheurs en sciences sociales aux travaux de 
l’OTN. Un supplément de soutien provient du Nova Scotia Research and Innovation Trust ainsi que 
de nombreux partenaires canadiens et internationaux.
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• Mettre au point et utiliser des technologies de suivi à la pointe du progrès pour 
déterminer les habitats d’importance critique et les trajets de migration des 
animaux aquatiques; 

• Encourager et transmettre les innovations technologiques et l’expérience pratique 
en télémétrie aux membres de la communauté scientifique mondiale

• Favoriser la formation de partenariats de recherche nationaux et internationaux 
dans lesquels la gestion mondiale des océans et des eaux douces pourra puiser 
force et efficacité; 

• Créer et maintenir une base de données maîtresse sécurisée pour conserver les 
données provenant d’études individuelles, afin de mettre les chercheurs en contact 
à l’échelle internationale et créer de nouveaux outils de traitement des données; 

• Fournir une orientation scientifique dans l’élaboration de stratégies pour les 
activités de recherche, d’analyse, d’intégration et de diffusion des données et des 
connaissances acquises; 

• Promouvoir la collaboration interdisciplinaire pour développer et mettre en place 
de meilleures stratégies de gestion des populations animales et des écosystèmes 
aquatiques; 

• Seconder le Système mondial d’observation de l’océan (GOOS) de la Commission 
océanographique intergouvernementale des Nations Unies pour élargir 
l’observation des océans dans le domaine des sciences biologiques, en incluant 
des télémesures sur les animaux aquatiques et en intégrant ces travaux à d’autres 
initiatives de surveillance mondiale des océans.

La mission de l’OTN est d’encourager la conservation et la gestion durable des 
espèces aquatiques, en  fournissant des renseignements sur leurs déplacements, 
leur habitat et leur survie face à l’évolution des milieux marins et d’eau douce.

OBJECTIFS
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ÉNONCÉ DE LA MISSION



Scientific Director,  Dr. Sara Iverson &
Executive Director,  Dr. Fred Whoriskey

MESSAGE FROM THE DIRECTORS 

OTN is about discovery in service to people. For 
example, the platform has enabled prominent 
Canadian and international researchers to 
characterize the long distance migrations of 
threatened and highly valuable commercial 
American eels to the Sargasso Sea; assess 
threats to and assist with population status 
evaluations for declining Pacific salmon 
populations; determine the nature and intensity 
of marine mammal-fish interactions in the 
Atlantic and Arctic; develop accelerometry 
tags to elucidate activity patterns and energy 
expenditure of free ranging fish and seals and 
as a means for validating models of aquatic 
animal behaviour; identify new management 
boundaries for emerging Arctic fisheries; and 
develop visualization tools for understanding 
complex aquatic observations.

Social science components of OTN are 
examining how telemetry studies are influencing 
conservation and management decisions. The 
need for the knowledge generated by the OTN 
continues to grow and ensures a lasting legacy 
for OTN’s work and impact towards sustainable 
and global aquatic management.

We owe a huge debt of gratitude to OTN’s 
Council and Scientific and Data Advisory 
Committees for their unwavering support and 
advice, and especially to our headquarters 
personnel for their extremely hard work and 
dedication. We look forward with confidence 
and anticipation to Phase II and will carry 
forward the values that have made OTN a global 
leader in aquatic tracking technology and 
design, data management and international 
science collaboration. 
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L’ année 2016 a été une bonne année, riche  
 en accomplissements pour l’OTN, mais 
elle a également marqué une période de 
transition puisque la première phase de 
développement (Phase I) tire à sa fin. 

Au cours des sept dernières années, avec 
le soutien de la FCI, du CRSNG, du CRSH et 
de nombreux autres partenaires, l’OTN a 
créé une plateforme exceptionnelle, une 
infrastructure mondiale pour la recherche, qui 
intègre étroitement les sciences biologiques, 
océanographiques et sociales, qui promeut 
l’innovation technologique et qui favorise 
la formation d’importants partenariats 
intersectoriels et internationaux. En tant 
que plateforme mondiale d’observation 
des océans, elle apporte à la communauté 
scientifique internationale des perspectives 
incomparables tout en jouant un rôle 
essentiel pour la diplomatie canadienne sur 
le plan scientifique et international. C’est une 
formule gagnante. L’OTN est maintenant au 
service de plus de 400 chercheurs nationaux 
et internationaux ; elle a formé des centaines 
de personnes hautement qualifiées et 
partage des connaissances qui changent 
la compréhension du monde naturel et la 
manière dont nous gérons les ressources 
aquatiques. 

Alors que nous approchons de la fin de la 
Phase I, les chercheurs de l’OTN, au niveau 
mondial, détiennent à présent l’essentiel 
des outils qu’il leur faut pour caractériser les 
processus et les changements affectant les 
océans et les eaux intérieures, sans oublier de 
faire le lien avec les espèces déterminantes 
pour la santé et la résilience des écosystèmes 
qui soutiennent la subsistance de nombreux 
Canadiens. Alors que débute la Phase II en 
2017, il nous fait extrêmement plaisir d’annon-
cer que l’OTN ayant été reconnue Initiative 
scientifique majeure de la FCI, l’infrastructure 
et les activités principales de l’OTN seront 
soutenues financièrement pendant cinq 
années supplémentaires, avec la possibilité 
de renouvellement continu si la productivité 
et l’incidence restent élevées. Le défi principal 
des années à venir sera d’entreprendre, avec 
les chercheurs, des programmes scientifiques 
qui pourront bénéficier de cette plateforme 
exceptionnelle et puissante.

MESSAGE DE LA DIRECTION
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Nous sommes immensément redevables et 
reconnaissants envers le conseil de l’OTN, 
ainsi que les comités consultatifs pour la 
science et les données, pour leur soutien 
sans faille, et nous tenons à souligner en 
particulier le dur travail et le dévouement du 
personnel du siège social. Nous abordons la 
Phase II avec confiance et impatience et nous 
continuerons de promouvoir les valeurs qui 
ont fait la réputation mondiale de compétence 
de l’OTN dans les domaines de la conception 
et de la technologie du suivi aquatique, de la 
gestion des données et de la collaboration 
scientifique internationale.

L’OTN, c’est surtout la découverte au service 
de la population. La plateforme a permis à des 
Canadiens et des chercheurs internationaux de 
décrire les migrations de grandes échelles des 
anguilles d’Amérique vers la mer des Sargasses, 
espèce menacée et commercialement très 
importante; d’évaluer les menaces qui pèsent 
sur les populations en déclin de saumon du 
Pacifique ainsi que l’état de ces populations; 
de déterminer la nature et l’intensité des 
interactions entre les mammifères et les  
poissons dans l’Atlantique et l’Arctique; de mettre 
au point des marqueurs accélérométrique 
s pour élucider les habitudes d’activité physique 
et de dépense énergétique des poissons et des 
phoques en liberté afin de valider des modèles 
de comportement animalier; d’identifier de 
nouvelles frontières à gérer pour les zones 
de pêche émergentes dans l’Arctique, et de 
développer des outils de visualisation pour 
comprendre les observations complexes faites 
sur le monde aquatique. Pour ce qui est de la 
composante des sciences sociales de l’OTN, 
il s’agit de déterminer comment les études 
télémétriques influencent les décisions en 
matière de conservation et de gestion.  
Le besoin de connaissances généré par 
l’OTN continue de grandir et assure un legs 
impérissable à ses travaux et à leur incidence sur 
la gestion aquatique durable au niveau mondial.
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NETWORKING & ENGAGEMENT

Awards

The hard work and accomplishments of the Network were recognized nationally and internationally during 2016.  
In July, OTN was honoured with a Conservation Achievement Award from the Fisheries Management Section of the 
American Fisheries Society in Kansas City, Missouri, and in November, received the Nature Inspiration Award from the 
Canadian Museum of Nature in Ottawa. These awards recognize OTN’s important contributions to fisheries conservation, 
science, public and private organizations. OTN’s work encourages Canadians to take an interest in natural history, create 
links with nature and contribute to national and international conservation efforts. In November, OTN Executive Director 
Fred Whoriskey was a finalist for the Professional of Distinction Award at the 14th Annual Discovery Centre Awards in 
Halifax, Nova Scotia.

Keys to knowledge mobilization

During 2016, OTN continued to work on integrating social sciences with natural sciences. Several papers under the 
social science component of the Network examined the barriers and opportunities to mobilizing knowledge. The work 
highlighted the communication challenges posed by the current speed and scale of scientific discoveries and the volume 
of information that needs to be communicated to decision-makers. The task is further complicated by the rapid evolution 
of communication tools as social media and other digital channels gain traction in the transfer of information. In a rapidly 
evolving digital age, interpersonal connections and building trust with decision makers are also critical aspects of moving 
knowledge forward when consulting the science.

Interfacing with decision-makers

OTN’s annual scientific symposia, as well as other scientific meetings, are important avenues for connecting researchers 
with stakeholders both within and outside of the Network. The 2016 OTN Symposium featured overviews of OTN’s 16 core 
Canadian projects, the synthesis of which was presented by senior students. A number of international partners presented 
overviews of research programs occurring around the globe. The symposium was attended by Trevor Swerdfager, Assistant 
Deputy Minister, Ecosystems and Oceans Science, Fisheries and Oceans Canada (DFO), and Megan Leslie, former Member of 
Parliament and Senior Consultant for the World Wildlife Fund-Canada. Swerdfager and Leslie discussed the importance of 
reaching out to legislators as a means of developing trust and moving knowledge from researchers to managers and policy-
makers. In addition to annual symposia, several regional stakeholder meetings hosted by OTN project leaders serve as an 
opportunity to disseminate information among key stakeholders, many of whom are members of governmental advisory 
bodies. 

OUTREACH, RECOGNITION 
& AWARDS
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CANADIAN RESEARCH 
& OPERATIONS

The NSERC-funded research network has placed Canadian investigators into 
national and international science leadership roles. In 2016, OTN Canada 
supported, in full or in part, 75 undergraduate, masters, doctoral and postdoctoral 
students working under 25 leading senior scientists at 13 universities across 
Canada. OTN researchers and their students are generating important information 
about Canada’s three oceans and the Great Lakes, as well as coastal rivers and 
estuaries across the country.

OTN research is focused on contributing to evidence-based resource management 
through the integration of social science components, including knowledge 
mobilization and exchange. The knowledge generated by OTN scientists, in 
addition to providing discovery science, helps inform government resource 
management and policy development. Government decision-makers are involved 
at all levels of OTN science activities, including research design, data collection, 
project management, interpretation of results and use of the information for 
national purposes. DFO managers and scientists serve on OTN’s Canadian and 
International Scientific Advisory Committees and its Council. Ten DFO researchers 
who hold adjunct professor positions at various partner universities are principal 
investigators on OTN projects. Many more DFO scientists are collaborators across 
the Network and make valuable contributions to the research and its outcomes. 
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Female Atlantic salmon kelt ready for release after being internally tagged by researchers from  
Dalhousie U, Unama’ki Institute of Natural Resources (UINR) and Cape Breton U in Middle River, 
Cape Breton (Photo: Leah Strople) 

CANADIAN RESEARCH 
& OPERATIONS
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Movement and habitat use of Atlantic 
sturgeon in the Bay of Fundy, Nova Scotia

Principal Investigators: Michael Stokesbury (Acadia U), 
Michael Dadswell (Acadia U), Matthew Litvak (Mount 
Allison U)

OTN researchers have tagged over 130 Atlantic sturgeon 
from endangered and threatened populations in the U.S. 
and Canada. This study is using acoustic transmitters to 
examine sturgeons’ spatial and seasonal distributions 
in the Bay of Fundy and beyond. Tracking data collected 
over a four-year period show that sturgeon are using 
the southern portion of the Minas Passage, Bay of 
Fundy, more than the northern portion the basin. This 
knowledge is critical to informing this species’ spatial 
overlap with tidal turbine developments planned for the 
northern part of the Minas Passage. 

This year, researchers used the expertise gained in the 
Bay of Fundy to extend the Atlantic sturgeon tracking 
project to include individuals in Florida’s Suwannee River 
in the Gulf of Mexico, which will enable a comparative 
study of closely related Gulf and Atlantic sturgeon. 
Abundance and distribution data will guide management 
for the recovering Gulf of Mexico sturgeon.

Seasonal movements and spawning 
migrations of white sturgeon in the Fraser 
River, British Columbia

Principal Investigator: Glenn Crossin (Dalhousie U)

This study seeks to understand what drives both 
seasonal movements and reproductive patterns of 
white sturgeon in the Fraser River and its estuary, as 
well as the short-term and long-term effects of stress 
from recreational (sport) fishing on survival rates. 

Investigators can advise fishers and fisheries managers 
on post-angling mortality and identify areas and 
times of year when sturgeon are most susceptible 
to disturbance and stress by gathering data on key 
aspects of sturgeon biology and movement. 

Telemetry information collected is valuable in guiding 
management and conservation initiatives, and forming 
a set of best practices for reducing harm and mortality 
while engaging in commercial and recreational 
activities that could impact sturgeon.
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Due to their ecological, cultural and socioeconomic importance, anadromous salmonids have been a large focus 
of west coast activities, but are core aspects of Atlantic and Arctic research activities as well. A network of tracking 
stations in the Pacific Ocean, and along the coast and within rivers, are tracking fish across tremendous spatial scales. 
This work is assessing mortality and survival along migratory journeys, behaviour (swimming speeds and energy use) 
of different spawning stocks and age classes of four species of salmon. The effects of catch-and-release angling on 
the survival of these iconic species is also being investigated to ensure that important management measures are 
considered in maintaining healthy species populations. OTN, in partnership with DFO, First Nations groups, ENGOs, 
anglers and commercial fishers, continues to advise fisheries management and boost success for conservation 
initiatives in British Columbia.

Evaluating the sustainability of angling 
practices in adult salmonids 

Principal Investigators: Scott Hinch (U British Columbia), 
Steven Cooke (Carleton U)

Researchers are studying delayed mortality rates, 
behaviour and injury to four species of salmonids 
on the west coast of British Columbia. Bycaught 
chinook, coho, chum and sockeye salmon are being 
examined in relation to handling and environmental 
characteristics.

Employing special gear and practices used by 
commercial and First Nations fishers, investigators 
have tested and identified strategies for improved 
fish recovery and are providing best practice 
recommendations to stakeholders to minimize 
mortality of these species upon release.  

Study reports, such as the Canadian Science Advisory 
Secretariat document presented to DFO, provide 
the latest scientific information to stakeholders and 
decision-makers on the survival rates of coastal 
migrating salmon and assist fisheries managers with 
decisions related to salmon conservation. 

Survival and movement rates of  
out-migrating juvenile Pacific salmon

Principal Investigator: Scott Hinch (U British Columbia) 

Using acoustic transmitters to tag sockeye smolts 
in British Columbia’s Chilko Lake, researchers 
are examining how environmental and genetic 
characteristics influence salmon migration, 
behaviour and survival as they move from rivers to 
the open ocean. This is one of the first studies of its 
kind to use new miniaturized transmitters in a large-
scale tracking project of juvenile salmon, revealing 
the technical feasibility of tagging the small, one-
year-old smolts, which comprise 98 per cent of the 
migratory population.

Results indicated that more than half of the tagged 
fish did not survive river movements to enter the 
open ocean. This was some of the lowest freshwater 
survival observed in the seven-year study. This study 
is investigating the potential predation of smolts 
by bull trout, which may account for the low river 
survival rates. 

OTN salmon identification work
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Biology, migration and survival of Atlantic salmon in the Bras d’Or Lakes

Principal Investigators: Glenn Crossin (Dalhousie U), Bruce Hatcher (Cape Breton U)

Unlike Pacific salmon that die after spawning, Atlantic salmon can make multiple migrations to the sea 
and back where they spawn in freshwater. The Middle River, a river emptying into the Bras d’Or Lakes 
in northern Nova Scotia, has one of the healthier Atlantic salmon populations in the region, but is now 
showing troubling signs of decline.

As part of the efforts to stem the decline of the region’s salmon populations, investigators partnered 
with local angling and First Nations groups to compare the migration behaviour and pathways of 
salmon spawning in the Middle River to salmon caught, spawned in a hatchery, then released back to 
the river. 

Sampling showed higher stress levels in hatchery-spawned salmon, while acoustic tracking determined 
that some individuals may have remained in the outer portions of the lake system for an extended 
period instead of entering the ocean—a migration strategy that may contribute to population resilience.   

Male Atlantic salmon kelt tagged in December 2015 by Dalhousie U, Unama’ki Institute of Natural Resources 
(UINR) and Cape Breton U researchers in Middle River, Cape Breton. The marks on the salmon’s back are a result 
of aggressive interactions that occur between males during the spawning season (Photo:  Xavier Bordeleau) 17



Principal Investigators: Ian Fleming 
(Memorial U), Michael Power (U Waterloo), 
Ross Tallman (DFO-Arctic, U Manitoba) 

Salmonids such as Atlantic salmon, Arctic 
char and brook trout are the lifeblood of 
Canada’s remote northern communities 
and play important roles in subsistence, 
recreation and culture. Researchers working 
in northern Newfoundland-Labrador and 
Nunavut are using special geolocation tags 
to investigate overwintering behaviour and 
subsequent migrations of salmonids in 
relation to warming waters. 

Results from this research are being 
combined with the OTN visualization and 
modelling components, and other Arctic 
studies for improved understanding of near-
shore thermal habitat use and to determine 
the effects of climate change on these 
species. 

Accelerated climate change in the far north 
and the Arctic is expected to affect both 
marine and human environments, with 
potential effects on traditional livelihoods 
and food security. This study will inform the 
conservation and management of salmonids.

Salmonids in the north: predicting impacts of climate change
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L to R: Melting sea ice seen from a floatplane carrying researchers to an Arctic char tagging site on Victoria Island, Nunavut (Photo: Jean-Sébastien Moore) 
| Greenland halibut are outfitted with accelerometers in Scott Inlet, near the community of Clyde River | Principal Investigator Nigel Hussey from U Windsor 
(Canada) and collaborator Yuki Watanabe from the National Institute of Polar Research (Japan) aboard a research vessel in Baffin Bay  
| The researchers set up camp in Tremblay Sound for the first leg of fieldwork (Photos: Amanda Barkley and Nigel Hussey) 

“We placed satellite tags on Greenland sharks, which will provide us 
with the first data on the horizontal movements of this little-known 
deepwater species for the next two years. We were also able to attach 
six cameras and accelerometer tags on the sharks, five of which we 
were able to physically recover, providing unique insights into both 
their ecology and post-release survival and behaviour.” 

- Dr. Nigel Hussey, Professor, U Windsor “
“



 Principal Investigators: Sara Iverson (Dalhousie U), Don Bowen 
(DFO-BIO, Dalhousie U), Joanna Mills Flemming (Dalhousie U)

Every year since 2009, a small team of scientists have made their 
way to Sable Island and the Gulf of St. Lawrence with the goal of 
studying the life history strategies of grey seals and their roles as 
top predators in the Northwest Atlantic ecosystem.

This work comprises OTN’s “bioprobe” project, which uses large 
aquatic animals to carry tags and sensors to collect biological 
and oceanographic data, while tracking interactions between 
predators and other tagged species.

This long-term detailed data set is permitting investigators to 
examine how seasonal oceanographic features influence seal 
movement and distribution and to understand the linkages 
between climate change and its impact on top marine predators 
in continental shelf ecosystems.

OTN researchers are working closely with DFO to 
deploy tracking devices on grey seals. These include 
satellite tags with environmental sensors, VEMCO Mobile 
Transceivers (which both transmit acoustic signals 
and receive detections from other tagged animals), 
accelerometers (tags akin to fit-bits, which measure 
fine-scale body movements), and even animal-borne 
cameras for short periods. While the tagging devices 
produce unique data records that document specific 
types of behaviours such as transiting, diving and jaw 
movement, the camera footage permits investigators 
to validate foraging, consumption of specific prey, and 
interactions between members of the same species.

INNOVATION 

A grey seal outfitted with tracking tags swims in the Atlantic waters off Sable Island (Photo: Damian Lidgard)

Grey seals of the Atlantic Ocean: bioprobes provide window into marine life on land and underwater
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To date, data have been retrieved from 104 tags 
deployed on grey seals. Tags have helped elucidate 
interactions between seals and tagged species such 
as Atlantic cod, salmon, snow crab, lobster, bluefin 
tuna, sharks and other seals. 

Findings have not indicated that grey seals 
have consumed the tagged species such as cod, 
but rather, that the two species share ocean 
‘hotspots’—areas of high productivity where 
many species forage for fatty food sources such as 
herring, sand lance and capelin.

Understanding the relationships between top 
predators and potential prey and how both use and 
are influenced by their surrounding environments, 
is critical to effective policy decisions in aquatic 
resource management and conservation. 

OTN supports and 
collaborates with local and 

international technology 
startup companies, like 
Maritime BioLoggers— 
an award-winning tag 

manufacturing company 
launched by OTN doctoral 

students, which serves 
many aspects of OTN 

Canada research.
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OTN expanded its glider fleet through the 
acquisition and loan of three Slocum Gliders 
in 2015, bringing the fleet up to five Slocum 
Gliders. This additional capacity facilitated 
several collaborations with other research 
groups in 2016 including the Whales, Habitat 
and Listening Experiment (WHaLE), a MEOPAR 
project, which addresses whale-strike risk by 
“listening” for whale calls and transmitting the 
animals’ locations in real time to ships and 
vessels in the area. Results from the work aim to 
reduce the number of whale-ship collisions, and 
are assisting with the protection of critical whale 
habitats such as the Roseway Basin Right Whale 
Critical Habitat and the Gully Marine Protected 
Area off southeastern Nova Scotia.

WHaLE launched an online public application 
(apps.cwf-fcf.org/whales) in partnership with 
the Canadian Wildlife Federation, which displays 
a near real time map identifying whale locations 
based on where their calls are detected by 
gliders. The application is geared toward teaching 
students both technological and biological 
aspects of oceans research. 

WHaLE presents an 
opportunity to share 

some of the most exciting 
aspects of being a scientist 

with the public.

Gliders are emission-free, autonomous, ocean-
going robots—hence “roboprobes”—that 
harvest the ocean’s energy and use satellite 
navigation to probe the ocean’s surface and 
subsurface conditions. OTN and MEOPAR (Marine 
Environmental Observation and Prediction And 
Response Network) are combining resources 
to operate gliders, which are uniquely suited to 
oceanographic monitoring and data collection, 
particularly in remote parts of the ocean. Gliders 
operate at little cost compared to ship time 
required to conduct ocean sampling, and reduce 
risk to field personnel who would otherwise 
have to be aboard vessels at sea. Gliders are 
used in several areas of OTN research, including 
servicing moored equipment, serving as mobile 
acoustic receiver platforms and monitoring 
whale distributions. 

In 2013, OTN purchased Canada’s first Wave 
Glider. The Wave Glider collects information 
on weather and sea-surface state, though its 
primary purpose is to remotely offload bottom-
moored tracking stations through a subsurface 
acoustic modem. These moored stations 
make up the majority of OTN’s global tracking 
infrastructure. The Wave Glider derives electrical 
power from solar panels and is propelled by 
harvesting wave energy via a subsurface unit. 

OTN Slocum Gliders spend the majority of 
their missions underwater collecting physical, 
biological and chemical information along 
the Halifax Line—OTN’s 200-kilometre-long 
acoustic telemetry array and longstanding 
oceanographic transect for the DFO Atlantic 
Zone Monitoring Program—and elsewhere in 
the Northwest Atlantic. Slocum Gliders are 
also equipped with the same tracking units 
that bioprobes carry to detect other tagged 
animals it encounters at sea. The gliders are 
regularly deployed as part of the international 
Gliderpalooza initiative—a coordinated, 
simultaneous launch of Slocum Gliders along the 
Atlantic seaboard by research institutions from 
Florida to Newfoundland.

MARINE ROBOPROBES
Ocean observing gliders: marine roboprobe operations
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- Dr. Kim Davies,
 WHaLE Project Coordinator 

Top to bottom: The OTN/MEOPAR glider crew deploys a Wave Glider on a mission in Atlantic Canada (Photo: MEOPAR) | OTN Slocum 
Gliders collect an array of observations in the Northwest Atlantic and eastern Pacific (Photo: Ben Allsup, Teledyne Webb Research) 



North America

OTN is supporting the expansion of partner biotelemetry platforms in North America such as the Integrated Tracking 
of Aquatic Animals (iTAG; Gulf coast) and the Florida Atlantic Coast Telemetry (FACT; Florida coast) Arrays. Both iTAG 
and FACT collaborate with the Atlantic Cooperative Telemetry (ACT; mid-Atlantic) network, a large-scale monitoring 
effort along the eastern U.S. Together with OTN, these networks form a collaborative and comprehensive cross-border 
telemetry infrastructure covering North America’s coasts from the tropics to the Arctic. Researchers on the east coast 
and in the Gulf of Mexico are monitoring highly migratory and commercially valued species such as red snapper, bluefin 
tuna and sharks. In 2016, OTN data managers helped FACT establish an OTN data node structure (see Data Management 
section of this report). An increasing focus of OTN’s international operations is streamlining interorganizational 
interactions and information flow, thereby providing timely and comprehensive information to managers. 

Other North American activities include ongoing successful and productive collaborations with the Prince William 
Sound Science Center (Alaska), the Great Lakes Acoustic Telemetry Observation System (GLATOS) and the Great Lakes 
Fisheries Commission (Michigan), as well as with the U.S. Integrated Ocean Observing System (IOOS) overseen by NOAA.

Europe

OTN European collaborators include Portugal (Azores), France, the U.K. and Norway. OTN is also an international 
participant in the European Union’s Horizon 2020-AtlantOS project, which is working to optimize and enhance 
observation systems in the Atlantic Ocean. Several projects under the AtlantOS framework are collaborating with OTN, 
or fit within OTN’s mandate, including glider operations, offshore buoys (“buoys of opportunity”) and the formation of 
the European Animal Telemetry Network (EATN).

OTN is also partnered with European countries in developing tracking technology and training personnel. In Scotland, 
OTN collaborated with the Sea Mammal Research Unit to develop Bluetooth-linked VMTs (see Bioprobe section). 
Most recently, OTN PhD student and founder of the modular, high-resolution biologging sensor company Maritime 
Biologgers, travelled to Scotland to help inform the status of skates within a Marine Protected Area (MPA). This year also 
marked the beginning of collaboration with the French Institut National de la Recherche Agronomique to study the 
colonization patterns of introduced sea trout on the remote, French sub-Antarctic Kerguelen Islands.

Africa

In South Africa, OTN is partnered on 16 projects ranging from tracking highly migratory shark species—some which 
have been detected as far away as Australia—to maintaining tracking capabilities with buoys of opportunity in 
collaboration with other countries that border the eastern Indian and sub-tropical Atlantic Oceans. The OTN-South 
Africa Array, established in 2011 and overseen by the South African Institute of Aquatic Biodiversity (SAIAB), is made up 
of deployments spanning the southern tip of South Africa, from Cape Town to the border of Mozambique. One goal is to 
mitigate harmful shark-human interactions by generating baseline information on the movements of sharks and spread 
awareness on risks associated with sharks’ movement and feeding patterns. Partners at SAIAB are tracking 18 species of 
fish including tiger sharks, white sharks and popular sport fish. 

INTERNATIONAL RESEARCH  
AND OPERATIONS
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South Africa 
South African Institute of Biodversity (SAIAB)

Cape Verde
Dalhousie University, GEOMAR

Hawaii, U.S. 
University of Hawaii

Norway
Norwegian University of Science and Technology 

(NTNU)

Alaska, U.S. 
Prince William Sound Science Center

Great Lakes, Canada/U.S.
Great Lakes Fisheries Commission (GLFC)

Great Lakes Acoustic Telemetry Observation 
System (GLATOS)

Angola
Rhodes University

South African Institute of Biodiversity (SAIAB)

BOO PIRATA
U.S., France, Brazil

Florida, U.S.
Florida International Univeristy
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Institut de recherche pour le développement
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University of Miami
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INTERNATIONAL DEPLOYMENTS
The following map provides a high-level overview of some of OTN’s ongoing tracking collaborations. 

Perth, Australia 
Western Australia Department of Fisheries

South Africa 
South African Institute of Biodversity (SAIAB)

Israel
The Ben Gurion University of the Negev

Norway
Norwegian University of Science and Technology 

(NTNU)

Reunion, France 
Institut de recherche pour le développement
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BOO RAMA
Multinational
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INTERNATIONAL DEPLOYMENTS

International collaborators: 
OTN serves over 220 tracking projects 
in 20 countries and, through data 
sharing and networking, is linking to and 
leveraging existing receiver capacity to 
provide truly global coverage.

BOO stations: OTN equipment is 
now being deployed on the buoys of 
deep-sea, interoceanic-gateway and 
offshore observing networks maintained 
in cooperation by coastal nations, 
private industry and research/academic 
institutions. These deployments are 
termed “buoys of opportunity” (BOO) for 
their potential to capture movements 
of highly migratory animals far offshore 
and in areas that would not otherwise 
permit receiver deployments. BOOs 
globally have resulted in more than 
7,500 detections including salmonids 
and many species of sharks.

Tasmania 
Sydney Institute of Marine Science (SIMS)



Connecting a global network of telemetry users

connect tracking projects along Florida’s Atlantic coast. 
In 2016, FACT formally adopted the OTN data structure, 
becoming the fourth such node. The main advantage 
of establishing regional data nodes is the ability to 
retrieve and resolve animal detection data easily among 
individual projects. The FACT node is now capable of 
cross-referencing other OTN node structures (OTN Data 
Centre, OTN-Brazil, OTN-South Africa) for detections 
of “mystery tags”—a digital lost-and-found for tag-IDs, 
which is especially useful in the case of highly migratory 
fishes like tunas and sharks. For example, a tuna tagged 
in the Northwest Atlantic Ocean may be detected on 
receivers in the Gulf of Mexico, and though the tag-
codes do not permit researchers to identify the species 
without authorized access to metadata, the detections 
are easily “found” by the tuna-taggers by way of OTN’s 
interconnected nodes. The FACT node is the result of an 
important collaboration with the U.S. IOOS to help serve 
the acoustic telemetry communities in their jurisdiction. 

The development of a global network of OTN data nodes 
is a key example of OTN’s mandate to foster national and 
international research partnerships, which provides the 

OTN-Brazil and FACT join OTN’s three previously 
established nodes in Australia, South Africa and the Great 
Lakes. A European node is planned for the future.

Tools, workshops and training

OTN is developing a growing suite of telemetry data 
analysis tools along with a virtual environment  
pre-loaded with telemetry-specific statistical and spatial 
analysis tools. In total, six open-source tools now serve a 
growing database of telemetrists sharing data in the OTN 
global data warehouse. OTN data managers also lead 
several training workshops throughout the year as part of 
OTN symposia and other conferences and events. 

The newly developed Cohort Tool describes two or 
more animals of the same species detected on the same 
station. The tool provides a data summary of the animals’ 
time spent on-station and other connectivity metrics. 
An interval data product describes the time between 
detections rather than the detections themselves, 
including how long it took an animal to travel between 
stations and how fast it would have had to travel. 

The Residency Index Tool, based on a publication by OTN 
Arctic researchers, now generates residency scores over 
time for tagged groups of animals at listening stations. 
This gives researchers the ability to evaluate their tracking 
array design, maximizing the accuracy and precision of 

addition to these and other tools, OTN data managers are 
generating interactive animation templates that visualize 
animal movements based on detection data stored in the 
OTN database. These outputs are useful to investigators 
for exploring research results and also in disseminating 
these complex data sets to the public in an easy to 
understand format. 

OTN-Brazil data node

OTN data managers continued work on the OTN-Brazil node, which represents the first completely 
autonomous, remotely hosted and managed OTN database node. Partners at the Federal University of Rio 
Grande in Brazil travelled to Dalhousie University, OTN’s host institution, to receive node training including how 
to load project, tagging and receiver metadata into the OTN database, and how to create products from data 
including animal detection processing and visualization outputs.

This work is establishing a scientific stronghold for Brazilian marine and freshwater research, and will place 
Brazil in a leadership position for South American work. It will also create an opportunity for both Brazilian and 
Canadian equipment providers to develop new markets locally as well as more broadly in South America.
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OTN International Data Management Committee

Martha Crago - VP Research, Dalhousie University

Jim Hanlon - CEO, Institute for Ocean Research Enterprise
Peter Harrison (Chair) - Professor Emeritus, School of Policy Studies, Queen’s University
Beth Hunter - Program Director, J.W. McConnell Family Foundation
Nigel Lloyd - Former Executive VP, Natural Sciences and Engineering Research Council of Canada (retired) 
Leo Muise - Former Executive Director, Department of Fisheries and Aquaculture (retired)
Chris Moore - Dean of Science, Dalhousie University (Ian Hill, Acting Dean, July 2015 to June 2016)

Trevor Swerdfager - Assistant Deputy Minister, Ecosystems and Oceans Science Sector, Fisheries and Oceans Canada
Zdenka Willis - Director, U.S. Integrated Ocean Observing System, National Oceanographic and Atmospheric Administration

Nancy Hayter (non-voting) - Executive Director, Research Services, Dalhousie University

Sara Iverson (non-voting) - Professor, Dalhousie University; Scientific Director, Ocean Tracking Network
Kes Morton (non-voting) - Senior Project Manager, Ocean Tracking Network

Brendal Townsend (non-voting) - Incoming Senior Project Manager, Ocean Tracking Network 
Doug Wallace (non-voting) - Scientific Director, Marine Environmental Observation Prediction and Response Network; 
Canada Excellence Research Chair, Dalhousie University
Fred Whoriskey (non-voting) - Executive Director, Ocean Tracking Network

Francisco Hernandez (Co-chair) - Manager, Data Centre Division, Flanders Marine Institute Platform for Marine Research (Belgium)
Reyna Jenkyns (Data Stewardship Team Lead) - Digital Infrastructure, Ocean Networks Canada (Canada)
Joanna Mills Flemming (Co-chair) - Associate Professor, Dalhousie University (Canada)
Taryn Murray - Researcher, Acoustic Tracking Array Platform (South Africa)
Tania Pinnell - Researcher, Department of Fisheries, Western Australia (Australia)

Ariel Troisi - Head of Oceanography Department, Navy Hydrographic Service (Argentina)
Peter Walsh - Manager, Data and Information Systems, Institute for Marine and Antarctic Studies (IMAS), University of Tasmania (Australia)
Bill Woodward - Coordinator of Animal Telemetry Network, NOAA/US Integrated Ocean Observing System (U.S.)
Lenore Bajona (non-voting) - Director of Data Management, Ocean Tracking Network
Kes Morton (non-voting) - Senior Project Manager, Ocean Tracking Network
Jonathan Pye (non-voting) - Assistant Director of Data Management, Ocean Tracking Network
Brendal Townsend (non-voting) - Incoming Senior Project Manager, Ocean Tracking Network
Frederick Whoriskey (non-voting) - Executive Director, Ocean Tracking Network

OTN Council
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Grey seals on the dunes of Sable Island | (Photo: Damian Lidgard)  
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