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OTN is leveraging global partnerships to affordably and efficiently answer critical questions related to fisheries 
management, climate change, food security, natural resources, and ecological restoration and conservation. 

A network of international researchers and their students are using OTN’s global infrastructure to generate 
important science that casts a stronger net for oceans governance now and for the future.
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MISSION

OTN’s mission is to foster the conservation and 
sustainable use of freshwater and oceans by 
generating knowledge on the movements and 
habitats of aquatic animals to help predict future 
distributions and abundances in the face of 
global climate change.

OBJECTIVES

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 
stewardship;

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

provide scientific guidance in the development 
of strategies for research activities, analysis, 
integration, and dissemination of data and 
knowledge gained; 

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

assist the United Nation’s 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.

ABOUT OTN

The Ocean Tracking Network (OTN) is a global research, 
technology, 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 oceanographic 
conditions. 

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

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

OTN hosts an internationally certified data warehouse-
more than 100-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

The Canada Foundation for Innovation supports OTN 
infrastructure and core operations. The Natural Sciences 
and Engineering Research Council of Canada supports 
the seven-year (2010-2016) Canadian national network of 
researchers that works with the OTN infrastructure across 
Canada and beyond. The Social Sciences and Humanities 
Research Council of Canada funds participation of social 
scientists in OTN work. Additional support comes from the 
Nova Scotia Research and Innovation Trust, as well as our 
many international partners.
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2015 YEAR IN REVIEW

Building on the immense progress of previous years, 
the Network expanded further in 2015 to include 15 
new projects and partnerships, notably in the Gulf of 
Mexico and Brazil. We added four new study species, 
meaning OTN now is tracking 94 species globally, and 
our data system grew to over 100 million detection 
records. In addition, the Great Lakes Acoustic 
Telemetry Observation System announced its affiliation 
with OTN, and OTN is helping to support the creation 
of the European Aquatic Animal Telemetry Network 
node within the European Commission’s Horizon 2020 
AtlantOS program.  

We hosted the third International Conference on 
Fish Telemetry (3rd ICFT) in Halifax in July 2015, 
showcasing OTN’s influence as a global network. 
The ICFT brought together over 250 scientists from 
25 countries, presenting the latest in aquatic animal 
telemetry research under themes such as conservation 
physiology, behavioural ecology, and large-scale 
movements. 

OTN has been an effective agent of Canadian 
international science diplomacy, promoting the use 
of the global telemetry infrastructure to meet the 
research, management, and policy needs of the 
global community. OTN’s Scientific and Executive 
Directors attended and presented at international 
meetings in France (Atlantic Salmon Summit), Belgium 

(Horizon 2020-AtlantOS and Ocean Biogeographic 
Information System steering committee meeting), 
Portugal (EU-Canada Bilateral Roundtable on Marine, 
Information and Communication Technologies), Spain 
(Canada-EU Bilateral Working Session on Oceans), 
Australia (Australia-Canada Ocean Research Network), 
and the U.S. (Science in Japan Forum and American 
Fisheries Society). The OTN data team and glider 
technicians established new partnerships in Brazil and 
participated in autonomous marine vehicle training in 
Sweden, respectively. We welcomed ambassadors 
from Thailand, France, China, and the U.S. interested 
in OTN’s application to their respective regions 
and management concerns. We have also begun a 
partnership with the Smithsonian Institution in the U.S. 
to develop sessions at international symposia in 2016 
and foster animal telemetry work globally. 

In Canada, OTN played an active role in a second 
ERA-Can+ Symposium (Advancing EU-Canada-U.S. 
Collaboration in Research and Innovation), hosted 
at Dalhousie University, to strategize on trilateral 
cooperation in oceans research, technology, and 
infrastructure sharing. OTN’s principal investigators 
and students also participated in many national and 
international science meetings.   

Important scientific discoveries continue to be made 
under the OTN umbrella: in 2015, OTN researchers 

made the first direct observations of the movements 
of endangered American eels from Atlantic Canada 
into the Sargasso Sea, documenting the ocean 
migration route of the species and proving the use 
of the Sargasso Sea for spawning. These results 
were published in Nature Communications. A team 
comprised of Canadian and international OTN 
researchers authored a review of global telemetry use, 
application, and future advancements, which detailed 
OTN’s vision for global cooperation in the future of 
aquatic animal telemetry and governance of the 
ocean’s biological resources. The review, which was 
published in Science, scores in the top five per cent of 
digitally and socially shared research outputs. OTN’s 
Canadian and international researchers published over 
60 papers in high impact journals during the last year.

OTN’s achievements were recognized with awards 
issued to lead researchers including Steven Cooke, 
honoured with the prestigious NSERC Steacie 
Fellowship, Aaron Fisk, conferred a Pew Fellowship in 
Marine Conservation, and Scott Hinch, named a Fellow 
of the American Fisheries Society. Several students 
also received awards for their work and engagement 
in the telemetry community. The OTN data system was 
also officially named an Associate Data Unit (ADU) of 
the International Oceanographic Data Exchange-one 
of only 11 globally, the only ADU specifically designated 
for electronic tracking data, and the only ADU in 
Canada.

OTN is on the leading edge in the use of autonomous 
vehicles to carry out ocean monitoring. The OTN 
Wave Glider is now operational for remotely servicing 
underwater-moored tracking stations, resulting in huge 
savings in ship-time. Working closely together with 
the Marine Environmental Observation, Prediction, 
and Response network (MEOPAR) and Defense 
Research and Development Canada (DRDC), we 
acquired or accessed four additional Slocum Gliders 
in 2015. These gliders are being used to monitor the 
Atlantic Ocean’s Scotian Shelf in support of tracking 
studies including American eel, Atlantic salmon, 

Atlantic cod, tuna, blue shark, grey seal, and more 
recently, right whale. At the same time, the gliders 
collect important oceanographic information, allowing 
animal movements and habitat use to be placed in the 
context of their environment. OTN and its partners at 
Dalhousie University now have the largest operational 
academic autonomous vehicle fleet in Canada. 
National authorities use environmental information 
from this fleet for their forecasting of oceanographic, 
weather, and climate patterns. OTN Slocum Gliders 
also participated in the third annual Gliderpalooza 
event. OTN was a founding partner of this international 
research collaboration and has proudly participated 
since 2013. OTN is now working with other institutions 
across Canada that operate gliders to establish Ocean 
Gliders Canada, a collaborative platform to consolidate 
Canadian glider data and expertise. 

Challenges abound for 2016. OTN is working with its 
members and funders to renew the funding of OTN for 
the 2017 fiscal year. In the face of a rapidly changing 
ocean technology sector, we are striving to adopt new 
technology and evolve. Our data group will continue its 
work partnering to advance a truly global data system 
for aquatic animal telemetry. 

Thus, 2015 was a year of unprecedented expansion 
and achievements for OTN. We look forward to the 
discoveries of 2016 that will be built on the support 
and dedication of our global partners, both in research 
and industry, our Council members, our Canadian and 
International Scientific Advisory Committees, and 
the core data, field, and network personnel at OTN 
headquarters in Halifax.  

Authors of the Science review and OTN’s International Scientific Advisory Committee. L-R: K. Holland (USA), F. Whoriskey (Canada), A. Fisk (Canada), 
S. Kessel (Canada), P. Cowley (South Africa), S. Iverson (Canada), J. Kocik (USA), N. Hussey (Canada), K. Aarestrup (Denmark), R. Harcourt (Australia).  
Missing: S. Cooke (Canada) and J. Mills Flemming (Canada).

Dr. Frederick Whoriskey
Executive Director

Dr. Sara Iverson
Scientific Director 
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NETWORKING & DISSEMINATION

3rd International Conference on Fish Telemetry (ICFT)

In July, OTN hosted the 3rd ICFT at headquarters in Halifax. The third 
bi-annual conference was the largest to date with over 250 researchers 
and their students representing 25 countries. Researchers were brought 
together under themes including anthropogenic impacts, visualization and 
modelling, and new frontiers: novel species, locations, and technology. 
Specialized workshops and social events strengthened the collaborative 
spirit of telemetry work, and enhanced knowledge and data exchange 
among participants. Three international, multidisciplinary projects were 
born at the conference to European, Brazilian, and French research 
groups, respectively.  

Science: A panoramic window into the underwater world

OTN principal investigators from five countries authored a multidecadal 
review on the global use of telemetry in aquatic animal tracking. The 
paper, published in the prestigious journal Science in June, documented 
early efforts to study the lives of underwater species using satellite and 
acoustic telemetry and then focused on technology advancements and 
multidimensional and multispecies movements. The paper championed 
OTN’s vision of global cooperation as the future of aquatic telemetry and 
its relevance for conservation and management of the ocean’s biological 
resources. 

Global oceans conferences and symposia 

A global rethink of the way ocean observing is done is underway. In 
September 2015, OTN’s principal funder, CFI, sponsored a follow-up to 
its 2013 Rome trilateral discussion of cooperation in oceans research 
between the EU, the U.S., and Canada. Meeting at a subsequent bilateral 
ERA-Can+ Roundtable on Marine and Information and Communication 
Technologies in Lisbon, Portugal, Canada, and EU researchers and 
innovators from the Marine and ICT sectors discussed challenges 
and opportunities for partnership in sensors for better measurement, 
prediction, and forecasting (ocean state, living and non-living resources, 
natural disasters) and robotics and drones (underwater vehicles, smart 
buoys/moorings) under the Horizon 2020 programme. A subsequent 
meeting in Barcelona, Spain, continued a bilateral EU-Canada discussion 
to identify and prioritize opportunities for EU and Canada partners 
to cooperate on observing, research, infrastructure, and technology 
development. At all meetings, OTN lent its expertise and experience 
as a global leader in effective networking and emphasized the critical 
importance of the inclusion of biological observation of the ocean.

Social science & 
policy integration
Natural and social scientists work together to 
understand how knowledge is understood and 
transmitted, and to ensure the most effective 
uptake of information generated by OTN 
research across Canada and beyond.

Interfacing with decision-makers and 
providing them with the knowledge and tools 
to make informed management decisions is 
a cornerstone of OTN’s mission and values. 
OTN is working to establish effective ties to 
policy through the implementation of knowledge 
mobilization strategies. 

From the halls of the Canadian Parliament to 
televised pop science programmes, OTN is 
finding new and effective ways of informing and 
engaging key stakeholders. 

In a briefing for Canadian parliamentarians, 
NSERC hosted an ocean science kiosk under 
the Blue Economy theme. The poster session 
and reception featured scientists, including 
OTN’s Scientific Director, from prominent 
Canadian research institutions.

Canadian Coast Guard Ship M. Perley assists OTN with research 
and deployment operations. N. Beauchamp (OTN)
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OUTREACH & 
ENGAGEMENT

Stakeholder engagement is a foundation 
of the OTN research program. Researchers 
work collaboratively with local communities, 
indigenous groups, industry, and government 
scientists. OTN is committed to advanced 
consultations with stakeholders to help inform 
tracking study design at its outset. These 
primary consultations with research and 
community stakeholders are an important part 
of planning, implementation, and mobilizing 
knowledge. This activity also lends itself to 
further engagement: documentaries, technical 
reports, public lectures, and digital media are 
avenues of outreach that are better informed 
by active partnerships with communities and 
government. 

In 2015, OTN researchers and students gave 
their time to 98 television and radio interviews, 
community and school presentations, and public 
lectures. Over 80 instances of outreach, such 
as formal meetings, workshops, and seminars 
took place to inform community partners. 
Twenty-two principal investigators and students 
received awards for their work in the telemetry 
and broader scientific communities.

The Amazing Race Canada, a reality television 
competition series, featured OTN on the Halifax 
leg of the cross-Canada challenge. Teams 
of two dove to the bottom of the Dalhousie 
University Aquatron to retrieve free-clawed 
lobsters, onto which they then affixed acoustic 
tags to move to the next challenge. OTN 
technicians recorded tag metadata before the 
lobsters were released to the sea on the OTN’s 
Halifax Line. These lobsters are now part of the 
OTN Atlantic lobster tracking study. The popular 
science television series, Daily Planet, aired a 
segment on OTN’s torpedo ray tagging (p. 19). 

An OTN technician attaches an acoustic tag on to the carapace of a 
snow crab caught in Northern Cape Breton. N. Beauchamp (OTN)

2

3

1

(1) OTN Executive Director meets with Vijavat Isarabhakdi, Ambassador of Thailand 
to Canada, and members of the Royal Thai Embassy; (2) Amy Teffer, OTN/UBC PhD 
student, presents at the 3rd ICFT; (3) OTN makes its reality television debut on 
season 3 of the Amazing Race Canada.

Community-driven research:
Snow crab migrations in 
eastern Nova Scotia

OTN studies support coastal communities, 
fisheries managers and policy makers 
in Canada and abroad by providing the 
best available science on valued species’ 
movements, behaviours, and survival.

Sustainable use of aquatic resources 
generates economic opportunities, ensures 
food security, and supports vibrant coastal 
communities, like those in northern Cape 
Breton, Nova Scotia.

The snow crab joint program involving OTN, 
Emera Inc., Fisheries and Oceans Canada 
(DFO), municipal government, and local 
harvesters is designed to answer critical 
questions about the movements and population 
structure of snow crab off northern Cape 
Breton, Nova Scotia. The work will assist in 
providing important understanding of how crabs 
might respond to the Maritime Link transmission 
line between southern Newfoundland and Cape 
Breton. 

Acoustic receivers in this project have also 
been positioned to document the various 
tagged species that migrate into and reside in 
the proposed St. Ann’s Bank Marine Protected 
Area (MPA) and local fishing zones. This will 
help assess the future benefits of this MPA.
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Atlantic sturgeon movement 
and habitat use in the Bay of 
Fundy

This project studies three distinct 
populations of Atlantic sturgeon from 
the U.S. and Canada that migrate to the 
Minas Basin, Nova Scotia, each summer. 
Sturgeon populations have shown marked 
declines and the species has been listed 
as endangered or threatened in some, 
but not all, jurisdictions. Minas Basin 
population estimates based on acoustic 
telemetry data put this aggregation at 
38,000 individuals.

OTN and other data are providing 
knowledge for recovery planning and 
management, which affects a booming 
caviar industry, recreational fisheries, and 
tidal energy developments in the region. 

Researchers from this project are 
collaborating with OTN Pacific Arena 
researchers (white sturgeon, p. 17) to 
determine sturgeons’ physiological 
responses to angling stress and to develop 
best practice handling techniques for 
research and recreational catch-and-
release fishing.

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

CANADIAN RESEARCH 
& OPERATIONS

OTN Canada is the NSERC-funded Canadian 
science network within the global OTN. 
Canadian researchers and their students 
are generating important information about 
Canada’s three oceans and inland waters 
including the Great Lakes. 

In 2015, OTN Canada supported, in full or in 
part, 90 undergraduate, masters, and doctoral 
students working under 25 leading senior 
scientists at 13 universities across Canada.

Social science is an integral part of the OTN 
Canada research programme-a dedicated 
social science component of the Network is 
helping to understand the flow of scientific 
information into policy action and supports 
the 15 natural science projects under the 
OTN Canada umbrella. The work focuses on 
addressing how biotelemetry results are used 
and translated into existing policy and how this 
will influence future policy action.

Government decision makers are involved at 
all levels of research: research design, data 
collection, project management, interpretation 
of results, and use of the information for 
national purposes. DFO members serve on 
OTN’s Canadian and International Scientific 
Advisory Committees and its Council, and 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. 

Atlantic sturgeon in Minas Passage, Nova Scotia. 
A. Spares (OTN/ Dalhousie)

Tagged Atlantic salmon kelt before release. K. Bøe (OTN/Memorial U)

Survival strategies of Atlantic 
salmon in the UNESCO Bras 
d’Or Lakes Biosphere Reserve

Atlantic salmon numbers across the 
species’ North American distribution are 
at historically low levels, with indirect 
evidence suggesting the primary cause 
is high mortality at sea. The resiliency of 
Atlantic salmon populations is maintained 
in part by repeat spawners; unlike Pacific 
salmon that die after spawning, Atlantic 
salmon can make multiple migrations to 
sea, returning repeatedly to fresh water 
to spawn.  

This study explores the extent to which 
salmon adopt a post-spawning “recovery 
strategy”-overwintering either in coastal 
estuaries or in the salt water Bras d’Or 
Lakes themselves. 

Telemetry data suggest that fish that 
overwinter in the lakes after spawning 
experience higher mortality than fish that 
remain in estuaries and migrate in the 
spring. This information will impact future 
management strategies.

Principal Investigators: Glenn Crossin 
(Dalhousie U), Bruce Hatcher (Cape 
Breton U), Jinyu Sheng (Dalhousie U)
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Deep water Arctic marine 
fishes: developing 
commercial fisheries 

Greenland halibut is an important 
species in developing Arctic fisheries. 
The fishery’s rapid growth is resulting in 
the bycatch of two species in particular, 
Greenland shark and Arctic skate, 
around Baffin Island. 

Acoustic tracking data are being used 
to document the habitat use of different 
population segments of Greenland 
halibut in order to guide sustainable 
fishery management, and to ensure just 
access by Inuit to the resource. 

Tracking studies are also investigating 
the vertical and horizontal movements 
and seasonal distributions of the 
bycaught species with the goal of 
reducing their capture rates. 

Principal Investigators: Aaron Fisk (U 
Windsor), Kevin Hedges (DFO-Arctic, U 
Manitoba), Svein Vagle (DFO-Arctic, U 
Victoria), Steven Ferguson (DFO-Arctic, 
U Manitoba), Daniel Heath (U Windsor)

Predicting the impacts 
of climate change on 
salmonids in the north

Salmonids (Arctic charr, brook trout, 
and Atlantic salmon) are a staple for 
community subsistence in Nunavut 
and northern Newfoundland-Labrador. 
The distributions of these animals are 
expected to change as the North warms, 
potentially putting food security for some 
communities at risk.

OTN researchers are using telemetry to 
understand how warming waters could 
change the movements and distribution of 
these salmonids. 

Results from these studies are being 
shared with local Hunters and Trappers 
Associations to better manage the 
existing subsistence fisheries and to begin 
planning for future fishery changes and 
sustainable practices as animals adapt to 
altered environmental conditions.

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

Pacific salmon study field station in British Columbia. 
M. Casselman (OTN/UBC)

Fish and marine mammal 
interactions in the High Arctic

Many aspects of the behaviour and 
ecology of keystone Arctic fishes are 
a mystery. OTN researchers have been 
carrying out pioneering tagging research 
in the High Arctic (Resolute Bay and 
Maxwell Bay, Nunavut) with Greenland 
shark, Arctic cod, Arctic sculpin, and 
ringed seal, as well as conducting some 
of the most extensive oceanographic 
sampling ever undertaken in this region. 

In 2015, the team successfully 
recovered 100 per cent of the OTN 
receivers that had been “trapped” 
for four years in Maxwell Bay by ice 
conditions. These receivers are providing 
the first data on the movements and 
behaviour of tagged fish species in the 
region. 

The High Arctic studies are providing 
fundamental information about seasonal 
uses of different habitats by different 
species, and will be essential for 
predicting the impacts of Arctic climate 
change.

Principal Investigators: Aaron Fisk (U 
Windsor), Svein Vagle (DFO-Arctic, U 
Victoria), Steven Ferguson (DFO-
Arctic, U Manitoba)

Oceanic migrations of 
threathened American eel 
to spawning grounds in the 
Sargasso Sea

Over a century of research had failed 
to document a single adult American 
eel in the open ocean, making the eels’ 
migrations and spawning site a mystery. 

The OTN American eel project has 
released 52 adult eels fitted with satellite 
or acoustic tags into the St. Lawrence 
River and tracked them into the Atlantic 
Ocean.

Tracking data have revealed two distinct 
migratory phases as well as eels travelling 
to the Sargasso Sea for spawning. Results 
from this study were published in Nature 
Communications in late 2015.

Principal Investigators: Julian Dodson 
(U Laval), Martin Castonguay (DFO-
IML, U Laval)
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Survival and movements 
of out-migrating juvenile 
Pacific salmon

This study uses telemetry to examine 
how environmental and individual 
characteristics affect salmon 
smolts’ migration from inshore to the 
open ocean. 

Early results indicate that bull trout 
predation may cause high mortality 
in migrating salmon smolts. Bull trout 
are being tagged to examine this 
relationship more closely. 

Additional work in association 
with DFO is assessing the effect 
of internal and external tagging 
approaches, while a second study, 
partnered with local ENGOs, is 
assessing the impacts of handling 
practices on bycaught salmon. This 
level of stakeholder engagement 
has brought new research and 
funding opportunities for the OTN 
Pacific salmon group. 

Principal Investigator: Scott Hinch 
(U British Columbia)

Seasonal movements and 
spawning migrations of 
white sturgeon in the 
Lower Fraser River

Beyond mandatory catch-and-
release rules, there are few 
regulations on angling practices 
for white sturgeon-listed as 
“threatened” under Canada’s 
Species at Risk Act. 

A typical angling event can last over 
an hour and produce an enormous 
physiological stress response in the 
individual. This study links mortality 
prediction measures to physiological 
indicators of stress (plasma, lactate, 
and glucose levels) and recovery 
times, which, when combined with 
acoustic telemetry techniques, can 
help predict post-release behaviour 
and the fate of wild caught sturgeon 
on the Fraser River. This will have 
important implications for developing 
practices in support of a sustainable 
catch-and-release angling fishery. 

Principal Investigator: Glenn 
Crossin (Dalhousie U)

Delayed mortality, 
behaviour, and 
physiology of salmon 
in fisheries bycatch 

This study is combining physiology 
assessments and tracking data to 
investigate the mortality rates of four 
highly-valued species of adult migrating 
salmon (Coho, Chinook, Chum, and 
Sockeye) after they are unintentionally 
bycaught and live-released from 
fisheries targeting other species. 
Researchers are testing strategies to 
improve post-capture recovery and 
thereby minimize post-release mortality. 

This group has developed accurate 
measures to predict mortality 
and is working toward a set of 
recommendations to improve survival. 

This study also incorporates a strong 
social science element that identifies 
how government, First Nations, and 
ENGOs can use telemetry research to 
better manage fisheries.

Principal Investigator: Scott Hinch (U 
British Columbia)

Evaluating the 
sustainability of catch-and-
release angling practices 
in adult salmonids

Conservation physiology is an emerging 
field in which the biological systems 
of animals are used to understand 
underlying causes of survival and 
mortality. 

This study characterizes the fate of 
recreationally caught and released fish 
exposed to different handling techniques 
and environmental characteristics with 
the aim of reducing fisheries stressors. 

Biological sampling underpins these 
studies, which are conducted principally 
on Arctic charr in the Canadian Arctic. 
Novel molecular genetics screening 
technologies are being used to assess 
the link between pathogen load and 
migration strategies of charr. 

Principal Investigator: Steven Cooke 
(Carleton U)

Recording water depth and location for acoustic 
receiver placement at Chilko Lake, British Columbia. 

V. Minke-Martin (OTN/UBC)

Pacific salmon smolts starting migration at Chilko Lake, British Columbia. 
N. Furey (OTN/UBC)
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Torpedo ray tagging
Torpedo rays, the largest and most powerful 
of the electric ray family, can deliver a 200-volt 
shock to stun prey and defend themselves against 
predators.

In October, OTN researchers for the first time 
placed an electronic tag on an electric fish. A pop-
up satellite archival tag was externally attached 
to a mid-sized, female torpedo ray. The ray, called 
Greg in honour of a local biologist and research 
diver, will carry the tag for three months. 

Researchers and the companies who manufacture 
the tags do not know what the impacts of 
repeated electric discharges will do to the 
recording and measuring systems of the tags. 
If the effects are benign, the tag should, for the 
first time, document fine-scale and long-range 
movements of this enigmatic species. It will also 
show that such tagging is possible for other 
species of electric fish.

The tag is programmed to detach from Greg and 
pop up to the surface where it will interface with 
Argos satellites and transmit its archival data 
(temperature, depth, location) to researchers at 
OTN headquarters in Halifax. 

The decline of Atlantic cod and salmon in the 
1990s, two iconic species in the Northwest Atlantic 
Ocean, is attributed to overfishing, but their non-
recovery after moratoriums on exploitation is not 
well understood. Predation by grey seals has been 
considered a possible source of mortality for both 
species. 

This OTN team is investigating the interactions 
between grey seals and several other tagged 
species including cod, salmon, bluefin tuna, sharks, 
and other seals. To do this, researchers equip 
seals with Vemco Mobile Transceivers (VMTs). 
VMTs act as both transmitters and receivers, 
meaning they can transmit to, and detect, other 
tagged animals the seal may encounter. OTN’s 
VMTs are Bluetooth-compatible so that they 
transmit data via satellite upon surfacing. 

VMT data have revealed ocean “hotspots”-
areas of high productivity where many species 
are found together-and are being combined with 
accelerometer tags that record fine-scale head 
and jaw movements of seals to identify when the 
seal is feeding. These sensors have provided 
little evidence that seals are preying on any of the 
acoustically tagged potential prey that they have 
encountered. 

Results to date indicate that both seals and 
species such as cod and salmon may congregate 
in common areas where they share fat-rich, 
abundant prey like capelin and sandlance. 

This study is also experimenting with adding 
underwater imaging to animal monitoring systems: 
in 2015, two seals were deployed with cameras 
(pictured left) for two to three months, which will 
provide indisputable proof of feeding behaviour as 
well as further the development of animal-borne 
monitoring equipment.

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

Bioprobes and accelerometry 

A Sable Island grey seal is outfitted with a satellite-linked 
tracking tag and a camera to capture feeding events. 

D. Lidgard (OTN/Dalhousie)

INNOVATION

The nature of animal telemetry lends itself 
to new and innovative avenues of technology 
development and research operation. 

OTN has helped develop a number of 
technological advances including miniaturizing 
acoustic tags to monitor fish in their early 
life stages, Bluetooth-linked tags to transmit 
data to researchers in real time, dual tag-
receivers deployed on large marine animals 
(“bioprobes”), and gliders (“roboprobes”). 

These technologies greatly expand the 
acoustic receiver coverage in the ocean 
and provide valuable information on animal 
interactions and ocean conditions where 
conventional monitoring equipment cannot be 
deployed. 

Innovation is not just the technology behind 
the science: it is the people, partnerships, 
and shared resources that help enhance a 
collective understanding of the aquatic world.

Fred Whoriskey attaches a satellite tag to “Greg,” a female torpedo ray. 
C. Harvey-Clark (Dalhousie).
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OTN Slocum Gliders collect an array of physical, 
biological, and chemical observations along the 
eastern seaboard. These include observations made 
along the “Halifax Line,” which runs west to east from 
Halifax to the Scotian Shelf break. It is both a long-
standing oceanographic transect for the DFO Atlantic 
Zonal Monitoring Program and home to OTN’s (and the 
world’s) largest array of acoustic receivers. 

The acoustic receivers deployed on the Halifax Line 
track the north-south movements of highly migratory 
species like white sharks, Atlantic bluefin tuna, 
sturgeon, and Atlantic salmon as well as shorter 
distance migrants like lobster. Observations from 
gliders provide environmental context for these 
animals’ movements and help explain responses to 
environmental changes like warming temperatures, 
acidification, and food abundance.

In 2015, OTN added three Slocum Gliders to its fleet 
through a collaborative purchase of a new glider, 
and a loan agreement to operate two additional units 
belonging to DRDC. This brought the fleet up to five 
Slocum Gliders in total. An additional “retired” glider is 
also being used for education and display purposes.

New echosounders (measure marine mammals’ 
and fishes’ food-abundance) and passive acoustic 

receivers (detect whale calls) have been added to 
some of the gliders, expanding sensor capabilities. 

Results from the new passive acoustic receivers 
are helping locate feeding habitats and hot spots for 
endangered North Atlantic right whales in the Northwest 
Atlantic Ocean. The new echosounders have confirmed 
the presence and abundance of zooplankton prey-
right whales’ main food source. This collaboration 
with MEOPAR is helping to explain changing seasonal 
distributions of right whales in Canadian waters and will 
help avoid future whale collisions with ships. 

This year, the OTN glider group participated in the third 
annual “Gliderpalooza,” an international coordinated 
oceanographic sampling program covering the Gulf 
of Mexico and the east coast of the U.S. and Canada. 
Nineteen institutions, the largest contingent of 
“’Paloozians” to date, launched 25 simultaneous glider 
missions during the 2015 hurricane season. 

Oceanographic data from these coordinated missions 
are being provided to weather forecasters to better 
predict storm intensity and improve emergency 
responses. Many of these gliders also carried VMTs 
providing additional tracking capability in support of 
many of our investigators tracking Atlantic salmon, cod, 
halibut, bluefin tuna, and several shark species.

Slocum Gliders

Principal Investigators: David Hebert (DFO-BIO, Dalhousie U), Tetjana Ross (Dalhousie U), 
Richard Davis (Dalhousie U, MEOPAR), Christopher Taggart (Dalhousie U)

In 2013, OTN purchased the first Wave Glider 
in Canada with the goal of automating the 
collection of tracking data from underwater, 
modem-equipped acoustic receiver stations. 

The program’s success in late 2014 was a 
major milestone in remote scientific monitoring 
and for the telemetry community. Since then, the 
Wave Glider, which is propelled by wave energy 
and is emission-free and solar powered, has 
performed routine maintenance and offloads of 
three key OTN arrays in the Northwest Atlantic 
Ocean.  

Remote data collection is greatly reducing the 
Network’s needs for manual data retrieval by 
OTN technicians as well as reducing costly ship 
time. This translates into increased safety for 
field personnel and more rapid data retrieval.

The OTN glider group are now positioned to 
help other groups enhance glider operations: 
the team has run several workshops to train 
new glider users on maintenance and piloting. 

Piloting the gliders requires round-the-clock 
supervision to monitor and assess alerts like 
strong currents, which can push the Wave Glider 
off course, and ship traffic, particularly at night 
and when crossing shipping lanes. 

The training has also created a new class of 
citizen scientists for OTN. Volunteer students 
have been taught to be glider pilots, and now 
regularly fill piloting time slots during scheduled 
missions. 

In the future, piloting will be opened to members 
of the public who, once they are certified, could 
run missions and explore the ocean frontier 
from their computers.

Wave Glider

GLIDER OPERATIONS

An OTN Slocum Glider during routine testing in the Halifax Harbour. R. Davis (MEOPAR)

The OTN Wave Glider is retreived following a successful 
mission in the Northwest Atlantic. N. Beauchamp (OTN)
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INTERNATIONAL 
RESEARCH & OPERATIONS

OTN international deployments continued over the 
last year, meeting the needs of local researchers 
while expanding and globally networking compatible 
telemetry systems. 

OTN provided equipment that supported the 
installation of 15 new international arrays tracking 
four new study species in geographic regions ranging 
from the Arctic Ocean to the South Pacific Ocean. 

The OTN database now includes data for 94 species 
globally, with more to be added in 2016. Scientific 
results from the infrastructure provided information 
that met fishery management and policy needs, 
and also contributed to providing the knowledge 
that will help keep humans safe by minimizing shark 
interactions with people. 

OTN has also begun to expand acoustic receiver 
coverage beyond the continental shelf to the 
offshore. Several international partners with 
established buoy systems in the tropical oceans, 
which provide monitoring for weather and climate 
research, have agreed to deploy acoustic receivers 
on these systems. OTN equipment is now found 
on the buoys of the tropical South Atlantic Ocean 
PIRATA (Prediction and Research Moored Array in 
the Atlantic) buoy network, which is maintained by 
an international partnership of the U.S., France, and 
Brazil. The PIRATA network spans waters from Africa 
to Brazil, and the acoustic receivers here provide the 
potential to detect interocean movements of animals 
between the Atlantic and Pacific Oceans. 

In the Indian Ocean, OTN is deploying on the buoys 
of the offshore RAMA (Research Moored Array 
for African-Asian-Australian Monsoon Analysis 
and Prediction) network, maintained by the U.S. in 
cooperation with Japan, France, India, Indonesia, 
China, and a consortium of nine African nations 
participating in the Agulhas and Somali Current Large 
Marine Ecosystem Project.   

OTN has now deployed over 2,000 acoustic receivers 
globally and, through its data sharing and networking, 
is linking to and leveraging existing receiver capacity 
(some 20,000) to provide truly global coverage.

* Map does not include deployments under the 
Canadian NSERC-funded research network.

SOUTH AFRICA
125 receivers

South African Institute of 
Aquatic Biodiversity (SAIAB)

PERTH, AUSTRALIA
55 receivers

Western Australia 
Department of Fisheries

TASMANIA
5 receivers

Sydney Institute of 
Marine Science (SIMS)

HAWAII, USA
13 receivers
Pacific Islands 

Observing System (PacOOS)

ALASKA, USA
18 receivers

Prince William Sound
Science Center

GREAT LAKES
38 receivers

Great Lakes Fisheries 
Commission (GLFC)

NORWAY
48 receivers

Norwegian University of
Science & Technology (NTNU)

REUNION, FRANCE
18 receivers

Institut de recherche pour le 
développement (IRD)

JAPAN
5 receivers

National Institute of 
Polar Research (NIPR)

ISREAL
8 receivers

Ben-Gurion University 
of the Negev

BOO RAMA
11 receivers

Research Moored Array for 
African-Asian-Australian Monsoon 

Analysis and Prediction (RAMA)

BOO PIRATA
18 receivers

Prediction and Research Moored 
Array in the Atlantic (PIRATA)

IRELAND
1 benthic pod
SmartBay Ireland

AZORES, PORTUGAL 
32 receivers

University of the Azores

CAPE VERDE
18 receivers

Ocean Tracking Network

ANGOLA 
40 receivers

Rhodes University

BOO FLORIDA, USA
4 receivers

University of North 
Florida (UNF)

FLORIDA, USA
87 receivers

Florida Fish and Wildlife
Conservation Commission

BAHAMAS
16 receivers

University of Miami

 BOO = Buoys of Opportunity Acoustic Receiver Arrays
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DATA MANAGEMENT

The OTN Data Centre made significant strides in management of OTN research data. In 2015, the OTN database 
reached 100-million detection records. OTN has been instrumental in the development of an exchange standard 
for animal tracking data by the U.S. Integrated Ocean Observing System, and in 2015 established 15 new data 
projects and data nodes. The International Data Management Committee (IDMC), which was formed last year, saw 
the addition of three new members: Tania Pinnell, Department of Fisheries, Western Australia; Peter Walsh, Institute 
for Marine and Antarctic Studies, Tasmania; and Ariel Troisi, International Ocean Committee, UNESCO.

Ocean modelling and visualization play a critical role in 
understanding the movement and distribution of marine 
animals from complex telemetry data. 

Ocean modelling is being used in OTN studies of 
Atlantic sturgeon, Atlantic salmon, American eels, blue 
sharks, and grey seals to improve understanding of 
these animals’ responses to changes in their physical 
and biogeochemical environment. 

The visualization and modelling group had a very 
successful year in 2015, advancing modelling methods 
that greatly speed up the processing time for running 
state-space models for animal movement data, 
bringing in experts in the field to train OTN students, 
and hosting several workshops to advance participant 
knowledge in a variety of modelling and visualization 
tools.

Modelling and visualization

Principal Investigator: Joanna Mills Flemming 
(Dalhousie U)

Principal Investigator: Jinyu Sheng 
(Dalhousie U)

OTN’s physical oceanographic modelling component 
is reconstructing 3-D circulation and hydrography over 
the eastern Canadian shelf, and developing numerical 
circulation and particle tracking models to provide a 
better understanding of circulation variability. 

This component is also studying the effects of physical 
conditions on the migration of marine animals. In 2015, 
these models led to the identification of key processes 
affecting migration of American eels and Atlantic 
salmon in the Gulf of St. Lawrence, and determination 
of potential winter aggregation areas of adult Atlantic 
sturgeon in the Bay of Fundy, Atlantic Canada.

Associate Data Unit designation

OTN has been accepted as the first Canadian 
Associate Data Unit (ADU) of the International 
Oceanographic Data and Information Exchange (IODE) 
under the UNESCO-IOC. OTN is one of 11 ADUs 
worldwide, the only one in Canada, and the only one 
designated for electronic tracking. 

As an ADU, OTN is recognized as having established a 
data system with a global reach that meets the highest 
international data standards, and will be actively 
engaged in future discussions on global data-sharing 
standards and best practices. 

OTN becomes an OBIS node

In March 2015, OTN became a tier-3 level Ocean 
Biogeographic Information System (OBIS) node under 
OBIS Canada. OBIS is a project of the IODE. OBIS 
nodes operate under the IODE network as either 
National Oceanographic Data Centres or ADUs.

European Aquatic Animal Telemetry Network

Aquatic telemetrists globally are organizing themselves 
into networks. Europe has a strong and diverse, though 
informal, aquatic animal telemetry community. With 
funding from the Horizon 2020 program, AtlantOS, OTN 
is working with key partners to establish a European 
telemetry network. 

A network model will increase scientific power and 
productivity, the ability to coordinate ongoing work with 
other scientists and incorporate additional facets into 
planned studies, and the expansion of the geographic 
scope of investigators’ studies. 

OTN hosted the first European Aquatic Animal 
Telemetry Network (EAATN) meeting as part of the 3rd 
ICFT. Over 50 ICFT participants from Europe attended 
the inaugural meeting. 

Publication data repository

Increasingly, researchers are being asked to provide 
access to the data supporting their publications. OTN 
has been licensed to issue Digital Object Identifiers to 
provide a unique global identifier for the standalone 
publication of such datasets, and now maintains a 
publication repository system for serving this data.

Publications that use data stored in the OTN data 
warehouse are available via a link from the publication 
itself. This system increases transparency and 
promotes further investigation and collaboration.

Global data nodes

A regional database node is built to mirror the 
templates and schemata of the master OTN database. 
Mutually compatible database nodes are being 
established with key global partners to fulfill local 
needs and to streamline the transfer of information 
among regions. This will help global scientists to 
identify detections of highly migratory animals as they 
move between the jurisdictions where their data is 
stored in individual regional nodes.

In 2015, OTN welcomed four new data partnerships 
with the Great Lakes Acoustic Telemetry Observing 
System, the Mid-Atlantic Telemetry Observing System, 
the Integrated Tracking of Aquatic Animals in the 
Gulf of Mexico network, and the Florida Acoustic 
Co-operative Telemetry network. OTN also initiated 
the development of an OTN database node for Brazil 
in collaboration with the Universidade Federal do Rio 
Grande.

B. Jones (OTN)

Acoustic coverage in the Great Lakes

Coupled physical-biogeochemical ocean 
modelling and assimilation 
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OTN Council

Martha Crago - VP Research, Dalhousie University
Albert Fischer - Head, Ocean Observations and Services Section, International Ocean Committee, UNESCO   
James 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)
Christopher Moore - Dean of Science, Dalhousie University (Ian Hill, Acting Dean, July 2015 to June 2016)
Leo Muise - Former Executive Director, Department of Fisheries and Aquaculture (retired)
Christine Penney - VP Sustainability and Public Affairs, Clearwater Seafoods 
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
Nikki Beauchamp (non-voting) - OTN Senior Communications Officer
Nancy Hayter (non-voting) - Executive Director, Research Services, Dalhousie University
Amy (Ryan) Hill (non-voting) - Network Program Officer, Ocean Tracking Network
Sara Iverson (non-voting) - Professor, Dalhousie University; Scientific Director, Ocean Tracking Network
Alison Janidlo (non-voting) - Senior Program Officer, Natural Sciences and Engineering Research Council of Canada
Kes Morton (non-voting) - Senior Project Manager, Ocean Tracking Network
Douglas Wallace (non-voting) - Scientific Director, Marine Environmental Observation Prediction and Response Network, 

Frederick Whoriskey (non-voting) - Executive Director, Ocean Tracking Network

OTN International Data Management Committee

Jonathan Burgess - Developer, Integrated Marine Observing System (Australia)
Francisco Hernandez (Chair) - Data Centre Manager, Flanders Marine Institute Platform for Marine Research (Belgium)
Taryn Murray - Researcher, South African Institute of Aquatic Biodiversity (South Africa)
Joanna Mills Flemming - Associate Professor, Dalhousie University (Canada)
Kes Morton - Senior Project Manager, Ocean Tracking Network (Canada)
Hassan Moustahfid - Project Manager, U.S. Integrated Ocean Observing System (USA)
Tania Pinnell - Researcher, Department of Fisheries, Western Australia (Australia)
Timothy Stone - Director of Product Development, Vemco (Canada)
Ariel Troisi - Vice Chair, International Ocean Committee, UNESCO (France)
Peter Walsh - Manager, Data and Information Systems, Institute for Marine and Antarctic Studies (Tasmania)
Frederick Whoriskey - Executive Director, Ocean Tracking Network (Canada)
Lenore Bajona (non-voting) - Director of Data Management, Ocean Tracking Network (Canada)

OTN International Scientific Advisory Committee

Kim Aarestrup - Senior Scientist, Technical University of Denmark (Denmark)
Steven Cooke - Associate Professor and Canada Research Chair, Carleton University (Canada)
Paul Cowley - Senior Scientist, South African Institute of Aquatic Biodiversity (South Africa)
Aaron Fisk - Professor and Canada Research Chair, University of Windsor (Canada)
Robert Harcourt (Chair) - Professor and Director of Marine Science, Macquarie University (Australia)
Kim Holland - Senior Scientist, University of Hawaii (USA)
John Kocik - Senior Scientist, National Oceanographic and Atmospheric Administration (USA)
Joanna Mills Flemming - Associate Professor, Dalhousie University (Canada)
Svein Vagle - Senior Scientist, Fisheries and Oceans Canada; Adjunct Professor, University of Victoria (Canada)
Amy (Ryan) Hill (non-voting) - Network Program Officer, Ocean Tracking Network (Canada)
Kes Morton (non-voting) - Senior Project Manager, Ocean Tracking Network (Canada)
Sara Iverson (non-voting) - Professor, Dalhousie University; Scientific Director, Ocean Tracking Network (Canada)
Frederick Whoriskey (non-voting) - Executive Director, Ocean Tracking Network (Canada)

OTN Canada Scientific Advisory Committee

Christopher Barnes - Professor Emeritus, University of Victoria
Steven Cooke (Chair) - Associate Professor and Canada Research Chair, Carleton University 
Aaron Fisk - Professor and Canada Research Chair, University of Windsor
Ian Fleming - Professor, Ocean Sciences Center, Memorial University of Newfoundland
Michelle Heupel - Professor and ARC Future Fellow, James Cook University (Australia)
Scott Hinch - Professor, University of British Columbia
Michael Stokesbury - Assistant Professor, Acadia University
Svein Vagle - Senior Scientist, Fisheries and Oceans Canada; Adjunct Professor, University of Victoria
Alain Vezina - Acting Regional Director of Science, Fisheries and Oceans Canada
Dale Webber - Scientist, Vemco
Nathan Young - Associate Professor, University of Ottawa
Nikki Beauchamp (non-voting) - Senior Communications Officer, Ocean Tracking Network
Amy (Ryan) Hill (non-voting) - Network Program Officer, Ocean Tracking Network
Sara Iverson (non-voting) - Professor, Dalhousie University; Scientific Director, Ocean Tracking Network
Alison Janidlo (non-voting) - Senior Program Officer, Natural Sciences and Engineering Research Council of Canada
Kes Morton (non-voting) - Senior Project Manager, Ocean Tracking Network
Frederick Whoriskey (non-voting) - Executive Director, Ocean Tracking Network

OUR PEOPLE

Canada Excellence Research Chair, Dalhousie University
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Major support from:

Partner of:

...as well as our many  partners across the world.


