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OTN in Brief
The Ocean Tracking Network (OTN) is a Canada Foundation for Innovation–International Joint Ventures Fund 
global research and technology platform headquartered at Dalhousie University in Halifax, Nova Scotia, Canada. 
Starting in 2008, and beginning full operations in 2010, OTN has been deploying Canadian state-of-the-art 
acoustic receivers and oceanographic monitoring equipment in key ocean locations around the world and 
establishing partnerships with a global community of telemetry users. OTN is documenting the movements and 
survival of marine animals carrying electronic tags and how they are influenced by oceanographic conditions. 
OTN deployments are occurring in all of the world’s five oceans and span seven continents. OTN is tracking many 
keystone, commercially important, and endangered species, including marine mammals, sea turtles, squid, and 
fishes including sharks, sturgeon, eels, tuna, salmonids, and cod. The Natural Sciences and Engineering Research 
Council of Canada (NSERC) supports OTN Canada, the seven-year (2010-2016) national network of researchers 
that work with the OTN infrastructure across Canada and beyond. The Social Sciences and Humanities Research 
Council of Canada (SSHRC) funds participation of social scientists in OTN work and additional support comes 
from the Nova Scotia Research and Innovation Trust. Over 400 international researchers from 18 countries 
are currently participating in the global network along with many more trainees, graduate students, and 
postdoctoral fellows—in Canada alone, OTN has directly supported more than 180 students and trainees. 
OTN hosts a data warehouse—more than 100-million animal tracking records and growing—that serves as a 
repository for data collected by OTN researchers, and is developing interpretation and visualization tools for 
analysis of tracking data. OTN also operates a fleet of autonomous marine gliders in support of oceanographic 
and tracking research.

Learn more at oceantrackingnetwork.org
@OceanTracking

An acoustic receiver part of the OTN 
South African Array. (Ryan Daly)



MISSION

OTN’s mission is to foster the conservation 
and sustainable use of the 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 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 UN’s Intergovernmental 
Oceanographic Commission’s Global Ocean 
Observing System to expand ocean observation 
in the biological sciences by including telemetry 
work and integrating this work with other 
international ocean monitoring efforts.
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Our People 

An acoustic receiver in the Minas Passage during low-tide. 
(Laura Logan-Chesney  |  OTN/Acadia University)
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It has been another year of significant progress and great 
satisfaction for the Ocean Tracking Network. While the 
past year continued the expansion of the OTN research 
infrastructure and new scientists and students joined the 
network, it was really the stories that OTN could tell and 
the places we got to tell them that were the best indicators 
of our impact and potential. 

Many of the OTN research successes have been 
documented in the pages of this report. They came from 
across the globe and covered a wide variety of valued 
animals ranging from sharks to eels. More than 90 species 
had been tracked by OTN researchers by the close of 2014. 

The hosting of scientific sessions dedicated to the OTN at 
the American Association for the Advancement of Science 
meetings, the American Fisheries Society Annual General 
Meeting, the Coastal Zone Canada Meeting and the 
Canadian Science Policy Conference during the last year, as 
well as the many presentations given by OTN researchers 
at other prestigious venues, were clear evidence of the 
impact that the OTN is having on the scientific community. 

While our research provided scientific knowledge on 
the biology of marine animals and their ecosystems, it 
also supported policy development and management 
decisions that aimed to provide just access to precious 
biological resources and their conservation. New 
partnerships developed with industry, bringing together 
OTN infrastructure and researchers to assist these 
industries with sustainable development as they pursue 
Blue Economy objectives. The CFI recognized OTN as one 
of its Major Science Initiatives, we became a founding 
member of the new Canadian Network of Northern 
Research Operators, and several of our researchers won 
prestigious fellowships. 

A major technological breakthrough was also achieved as 
we successfully worked with Vemco and Liquid Robotics 
to make our Wave Glider a fully operational platform to 
service modem-equipped, moored acoustic receivers. 
With this development, the annual servicing cost for 
these receivers has dropped by three orders of magnitude 
compared to doing the same work with chartered vessels. 
A huge additional benefit is that the safety and security 
of our pilots is never at risk, as they control the vessel 
via satellite from land-based piloting stations. The Wave 
Glider even kept working in ten metre waves, which is not 
possible for ship-borne personnel.

Exciting developments continued in the data management 
field. At the end of 2014, OTN’s Data Warehouse housed 
over 100-million records  (up from 50 million last year), 
and our data team’s leadership was recognized by the UN’s 
Intergovernmental Oceanographic Commission, which 
named the OTN one of its 11 global Associated Data Units. 
This designation recognizes that OTN is housing and 
curating specialized and compatible ocean datasets to the 
highest international data standards. A new International 
Data Management Committee was also established to help 
guide the continuing development of our data system. 

The next year will see continued expansion of our 
infrastructure, and the recruitment of new scientists to 
our network. Europe will be a special focus, with the 
OTN working as a member of the Horizon 2020 AtlantOS 
consortium to create a European Aquatic Animal Telemetry 
Network. Major deployments and partnerships are 
planned in the Gulf of Mexico and South America (Brazil). 
OTN will also host the  3rd International Conference on 
Fish Telemetry in Halifax in 2015, which will showcase 
the new and exciting ways telemetry is being used and 
incorporated into interdisciplinary ocean science.  

As always, this work could not have been accomplished 
without dedicated and enthusiastic students and principal 
investigators from around the globe, scientific advisory 
committees, our Council, and the core OTN personnel who 
work alongside us at our headquarters in Halifax. We are 
excited by the continued progress, and look forward to the 
discoveries and new stories that it will bring. 

2014  YEAR IN REVIEW



NOTABLE CONFERENCE SESSIONS

•	 In February, OTN travelled to the 14th annual AAAS meeting in Chicago to give a special symposium under 
the sustainability and resource management program entitled, ‘The Ocean Tracking Network: Global 
Innovation in Technology, Science, and Management.’

•	 OTN hosted a special session, ‘Science to Governance: Ocean Tracking Research for the Betterment of 
Canadian Marine Ecosystems and Resource Management,’ at the June Coastal Zone Canada AGM, which 
included case studies of Atlantic Sturgeon and American eel, and associated social science work.

•	 In August, a two-part special session at the American Fisheries Society AGM in Québec City, entitled, 
‘Fish Migration and Ocean Tracking Network,’ discussed fish behaviour during migration and served as an 
opportunity to bring together acoustic telemetrists.

•	 OTN hosted a special session at the Canadian Science Policy Conference in October entitled, ‘Big Problems, 
Big Data, Big Networks.’

COMMUNICATION & 
DISSEMINATION

90 world-class institutions collaborate 
on tracking studies, best-practice 
data policies, and advancing marine 
tracking and monitoring technology

54 accepted, refereed 
journal articles by 
OTN Canadian 
scientists in 2014

invited or contributed conference 
presentations on OTN research 
and impact in 2014

117 78 national

39 international

18countries 
participating in the 
global network

8 universities listed in the Times Higher Education Top 200 
World University Rankings are working directly with OTN

   400 researchers and their 
students conduct tracking 
studies and contribute to the 
OTN global Data Warehouse>

Integration, collaboration, and resource sharing are key principles within the OTN, which builds on relationships with 
research and industry partners around the globe to strengthen the ocean science community’s collective knowledge of 
aquatic animal behaviour, environemtn and oceanography, technology, and data practices. 



OTN Annual Symposium
OTN Canada investigators and their students gathered in Ottawa this year to share the latest research findings 
in biotelemetry and oceanography studies under the OTN umbrella. OTN symposia continue to improve in 
the quality of presentations and significance of research findings shared, and also in the interconnectedness 
between researchers and different areas of study. Such collaborations have opened new avenues of research and 
student exchange, enabling a broader spectrum of training opportunities and research outcomes that reflect the 
evolution of the second phase of NSERC-funded research. 

As in past years, members of OTN’s International Scientific Advisory Committee (ISAC) were invited to present 
aspects of OTN’s international research. The ISAC’s participation in OTN symposia represents a unique 
networking opportunity for Canadian students and the chance to gain valuable perspective from top researchers 
conducting biotelemetry in other parts of the world. 

AN OCEAN OF OPPORTUNITY WORKSHOP

As part of the 2014 symposium, OTN hosted a workshop, 
Oceans of Opportunity: Mutual goals, shared resources, 
effective outcomes. This event gathered university 
researchers, decision makers, and industry members 
to identify existing resources and cost-effective 
collaboration opportunities, and to help design 
future collaborations. Representatives from Canadian 
government departments (Environment Canada, DFO, 
Aboriginal Affairs and Northern Development), the 
industry sector, and international academia participated 
in the workshop. 

PARLIAMENTARY RECEPTION

OTN partnered with the All-Party Oceans Caucus, led by 
Canadian Members of Parliament (MPs), Fin Donnelly 
and Bruce Stanton, to host a celebration of Canadian 
Ocean Science excellence. Over 30 MPs and Senators 
attended the reception, which was held in the House of 
Commons, the political centre of Canada.  The event was 
an important step towards awareness of OTN’s activities 
at the political level. Members of OTN’s Council, Canadian 
and International Scientific Advisory Committees, as well 
as OTN students attended the reception.

Sara Iverson, OTN Scientific Direcor; Elizabeth May, 
Canadian MP; and Kes Morton, OTN Senior Project 
Manager at the OTN Parliamenarty Reception in Ottawa.



CANADIAN 
RESEARCH & 
OPERATIONS

OTN Canada investigators are generating important 
information related to Canada’s three oceans. 

A major focus of OTN over the last year was strengthening 
the integration of research questions, strategies, and 
personnel within and across our areas of operation in the 
Canadian Atlantic, Arctic, and Pacific “Arenas.” OTN Canada 
also is strongly committed to advancing the sharing of 
research tools, programs, and findings. 

The initial phase  (2010–2013) of OTN Canada’s NSERC-
supported activities was centered around five key 
research themes. While these themes remain integral 
to Canadian Network research, the work since 2014 has 
taken a highly integrative approach to research (see 
diagram next page).

In the last year, the Canadian network has engaged 27 
principal investigators, who have collaborated with an 
additional 60 national and international researchers and 
have jointly trained over 84 students

The natural scientists that participate in the Canadian 
network have been especially committed to partnering 
with OTN social scientists. This work incorporates outside 
stakeholder groups to examine governance frameworks 
for fisheries and to use OTN-generated knowledge 
to suggest ways to weave stronger conservation and 
management strategies for valued aquatic species. As a 
result, many of the peer-reviewed publications emerging 
from the Canadian-led work are directly informing 
conservation and management efforts.

Acoustically-tagged Atlantic salmon kelts in 
Campbellton River, Newfoundland. (Kristen Boe |  
OTN/Memorial Univeristy of Newfoundland)



(Marianne Marcoux  |  OTN/University of Manitoba)

Intranetwork collaboration

 OTN Phase I 
(2010-2013) 

OTN Phase II 
(2014-present) 



Canadian Pacific Arena Research

A prime focus of OTN Pacific Arena research is to 
understand the effects of different methods of capture 
on protected coho, Chinook, and sockeye salmon.

In Canada, Pacific salmon are captured using different 
fishing gear and practices used by commercial 
and First Nations fisheries. They are also angled in 
recreational catch-and release fisheries, worth an 
estimated $8 billion annually. 

Though more than half of angled fish are released, it 
is unclear whether their injuries or stress contribute 
to mortality later on in their life. These fish could 
potentially die post-release due to the stress of 
capture; if fishery managers are unaware of this type 
of loss, they could underestimate the number of 
spawners present in the rivers. This in turn could have 
significant impacts on juvenile recruitment.

OTN teams have tracked released fish after they were  
subjected to a number of treatments designed to 
reduce capture stress. 

Contrary to expectations, these studies revealed 
that a number of assisted ventilation techniques had 
limited benefits towards reducing capture stress. These 
conservation physiology studies aim to understand 
the drivers of an individual salmon’s health and 
survival when they are live-released after capture. This 
work is speeding the development of best-practices 
handling techniques to maximize post-release survival.

The Pacific salmon work integrates a strong social 
science component, which addresses issues of 
knowledge mobilization and application by end-
users including management, local communities, 
First Nations, and other stakeholders. This is helping 
to ensure that relevant research results are made 
available in a timely fashion to those that need them, 
and are used in management and policy decisions 
including in issues involving international treaties on 
Pacific salmon. 

EVALUATING THE EFFECTS OF COMMERCIAL AND FIRST NATIONS FISHERIES AND THE SUSTAINABILITY OF 
CATCH-AND-RELEASE ANGLING PRACTICES ON PACIFIC SALMON

(Matt Casselman  |  OTN/University of British Columbia)



White sturgeon are endemic to the west coast of North America. 
They are under increasing pressure from commercial and 
recreational fisheries, and several populations have been listed 
as endangered by the Committee on the Status of Endangered 
Wildlife in Canada (COSEWIC). Little is known about the basic 
biology of this species and the impacts of angling stress.

A strong collaboration has developed among OTN researchers 
from multiple institutions across the country to conduct 
biotelemetry studies on white sturgeon in the Fraser River to 
generate information on seasonal movements and reproductive 
patterns. Research will also assess post-angling mortality in 
the recreational fishery. Information will guide best practices 
for minimizing mortality and identifying preferential areas and 
seasons for recreational fishing. 

SEASONAL MOVEMENTS AND SPAWNING MIGRATIONS OF WHITE STURGEON

Pacific salmon migration from freshwater to seawater and the 
subsequent marine migration are believed to have the poorest 
survival rates of salmons’ lifecycle. Better understanding of 
factors affecting this stage of salmon migration is needed by 
fisheries managers to predict harvest allocations among fisheries 
groups as Pacific salmon returns continue to decline. 

Over 3,000 juvenile Fraser River sockeye salmon have been 
acoustically tagged to date to characterize their survival rates 
along this migration. In addition to 400 Chilko Lake sockeye 
salmon tagged, 20 adult bull trout were tagged in 2014 to 
examine trout-salmon predator-prey interactions. Results from 
this study suggests bull trout may account for high mortality 
during the early stages of salmon migration. 

SURVIAL AND MOVEMENT OF RATES OF OUT-MIGRATING JUVENILE PACIFIC SALMON

Pacific salmon smolts.  
(Graham Raby  |  OTN/University of British Columbia)

Tagging a white sturgeon. 
(Montana McLean  |  OTN/University of British Columbia)



Canadian Arctic Arena Research

DEEP-WATER ARCTIC MARINE FISHES: DEVELOPING COMMERCIAL 
FISHERIES AND INTERACTIONS WITH MARINE MAMMALS

OTN telemetry results on the movements of the commercially valuable 
Greenland halibut have led to a shift of the Cumberland Sound fisheries 
management policy by DFO. Based on the halibut residency patterns 
in inshore areas of the fjord near Pangnirtung, Nunavut, DFO changed 
commercial fishing zone borders to ensure a fair access to the fish by Inuit 
harvesters. Continued studies of halibut residency, seasonal movements, 
survival and species interactions aim to provide the knowledge needed to 
make the evolving fisheries in the area sustainable. 

OTN biotelemetry and oceanographic data from the Lancaster Sound 
region are providing some of the most comprehensive data ever collected 
in the high Arctic, an area of great productivity and biodiversity. Lancaster 
Sound is sometimes referred to as the “Serengeti of the North” due to 
large-scale migrations of marine animals passing through the area. 
OTN researchers here are tagging and documenting the movements of 
Greenland sharks and other species. Retrieval of acoustic stations to analyze 
sharks’ movement-data is awaiting improvement of ice conditions. 

FISH AND MARINE MAMMAL INTERACTIONS IN THE HIGH ARCTIC

Global climate change is having its most rapid and drastic impacts in the 
Arctic. Arctic ice cover is rapidly decreasing and the biota dependent upon 
the ice must quickly adapt, or disappear. 

Accurate predictions of the future state of Arctic species distributions and 
abundances are dependent on understanding the relationships among 
species, changing climatic conditions, and increasing human activity that 
has been made possible by the decrease in ice cover (e.g., new shipping 
routes and developing commercial fisheries).

Summer 2014 marked the fifth year of OTN’s major research program in the 
Canadian Arctic. The work continued to build on studies initiated in 2010 to 
examine Arctic food web structure and the complex intra- and interspecific 
relationships and ecosystem roles of six keystone species (Arctic sculpin, 
Greenland sharks, ringed seals, Artic cod, Arctic charr, and Greenland 
halibut).  At the same time, studies of ringed seals and whales represent 
some of the most comprehensive investigations of these animals’ feeding 
ecology, dive behaviour, distribution, and movement using passive acoustic 
listening. 

A Greenland shark is released post-tagging. 
(Stephen Fields)



Canadian Atlantic Arena Research

Salmonids’ value stretches across ecological, cultural, and 
economic sectors. Subsistence and recreational fisheries 
depend on viable populations of Atlantic salmon, Arctic 
charr, and brook trout. OTN links studies of biotelemetry, 
ecology, physiology, and genomics research to describe 
movements of co-existing salmonid populations in three 
study sites in northern Newfoundland.  

Arctic charr is the northernmost freshwater fish species; 
its movements are understudied and thus poorly 
understood. Work in Parkers Brook indicates extensive 
use of freshwater ponds in overwintering behaviour.

Recovery of Atlantic salmon in particular 
has been slow despite cessation of the 
commercial fishery 16 years ago. 
These species face new challenges 
as climate change alters their 
environment. Early results 
from tagging studies of smolts 
(juvenile salmon migrating to 
sea for the first time) and kelts 
indicate distinct differences in 
migratory strategies, which must 
be considered to protect the 
habitat where and when 
migration  begins

SALMONIDS IN THE NORTH: SPECIES TRANSITION ZONES AND PREDICITING THE IMPACTS OF CLIMATE CHANGE

Telemetry studies of smolts and, more recently, 
adult Atlantic salmon in Cape Breton, Nova 
Scotia, are revealing the migration strategies 
(estuarine versus open ocean) and residency 
of the species in the Bras d’Or Lakes UNESCO 
Biosphere Reserve. 

Migration strategies are being compared 
to other Atlantic salmon populations and 
correlated with environmental data from the 
Bras d’Or Lakes to explore the relationship 
between post-spawning migration and survival 
under different conditions. 

The 2014 smolt tracking data revealed that 
salmon exited the Bras d’Or Lakes two weeks 
later than usual, with irregular intensity, and 
through a little-used channel. Oceanographic 
data will be analyzed to understand this 
irregularity. The information is assisting with 
management and restoration plans for the 
severely depressed salmon populations in the 
region.

Collaborators in the project are drawn from 
academia, local watershed and angling groups, 
the federal and Nova Scotia government, and 
the Eskasoni Mi’kmaq First Nation. 

OVERWINTER BIOLOGY, MIGRATIONS, AND CARRYOVER EFFECTS OF ATLANTIC SALMON IN 
THE BRAS d’OR LAKES 



A tagged Atlantic salmon kelt is released in the Bras d’Or Lakes.  
(Xavier Bordeleau  |  OTN/Dalhousie University)

OTN sturgeon studies in the Atlantic 
are using multiple telemetry 
technologies to identify sturgeon 
feeding and breeding locations, and 
migration pathways and timing. 

Three known stocks of sturgeon 
aggregate yearly in the Minas Basin 
in Atlantic Canada. Limited evidence 
suggests stock mixing at sea, making 
management and calculation of stock 
abundance difficult. 

The St. John River supports the only 
Canadian population of shortnose 
sturgeon as well as a commercial 
caviar fishery for Atlantic sturgeon. 

Male sturgeon have been detected 
returning to spawning areas after just 
two years at sea, suggesting shorter 
spawning intervals for males than 
females. 

This information is helping to assess 
the potential risks of tidal power 
developments in the area. 

The OTN sturgeon group and the 
Canadian Department of Fisheries and 
Oceans (DFO) collaborated to develop 
a growth model for sturgeon that will 
be used for fisheries management 
and decisions around sturgeons’ 
endangered species status. 

ATLANIC STURGEON SPAWNING BEHAVIOUR, HABITAT USE, AND MOVEMENT

American eels in the St. Lawrence 
River have declined by upwards of 
95 per cent due in part to increasing 
commercial harvesting and declining 
habitat. Eels’ spawning migration to 
the Sargasso Sea is one of the longest, 
yet it remains a mystery even after a 
century of research.
  
OTN researchers equipped 16 silver 
eels with pop-up satellite archival 
tags and acoustic tags to elucidate 
their path from Nova Scotia waters 
to spawning grounds in the Sargasso 
Sea. Five tags recorded eels up to 750 
kilometres offshore, providing the first 
data of eel trajectories at sea. 

Models developed in collaboration 
with the OTN oceanographic 
modelling group are providing 
insights into likely migration 
scenarios. Tag data will validate and 
enhance these models for application 
to this and other animal migration 
studies in the Atlantic. 

A parallel study involving OTN social 
and natural scientists is comparing 
and contrasting the legal protection 
offered to eels in the U.S. and 
Canada, and exploring strategies 
for the integrated, transboundary 
management for American eel.

OCEANIC MIGRATIONS OF THREATENED AMERICAN EELS 



Azores, Portugal

50 active stations
The first OTN Eastern Atlantic 
acoustic receiver line, the 
Azores Array, was deployed 
during 2011 and 2012 to 
complement pre-existing 
receivers maintained by 
the University of the Azores 
Institute of Marine Research. 
The Azores Array is  unique 
in that stations are located 
on island slopes and sea 
mounts including the Condor 
Seamount, Princess Alice Bank, 
and the Gigante Banks over the 
Mid-Atlantic Ridge. The array 
supports work on blackspot 
seabream, wreckfish, devilrays, 
kitefin, as well as blue and 
hammerhead sharks.

Norway

56 active stations
OTN, the Norwegian University 
of Science and Technology, 
and their collaborators are 
investigating physiological 
and biological interactions 
between sea trout and the 
coastal marine environment. 
The work documents seasonal 
variation in sea trout habitat 
use and interaction with the 
environment, and whether sea 
trout are opportunistic feeders 
(multiple food sources). Data 
from this tracking study 
will play an integral role in 
helping implement protective 
and recovery measures for 
declining sea trout stocks. 
Preliminary results have 
garnered high interest 
from fisheries management 
agencies and led to the 
addition of eight new stations 
in 2014.

Alaska, United States

34 active stations
In March 2013, OTN 
technicians worked with 
staff from the Prince William 
Sound (PWS) Science Center 
to install acoustic receivers in 
six channels of PWS. The array 
supports a study investigating 
post-spawning movements 
of Pacific herring and has 
the potential to detect other 
acoustically-tagged fish 
including green sturgeon and 
Pacific salmon. The University 
of Alaska Fairbanks will soon 
release fish with temperature 
recording tags that will help 
investigators obtain long-term 
data on ocean temperatures 
in two of the major entries to 
PWS. 

Brazil

50 active stations
In 2012, Brazilian colleagues 
from the Federal University 
of Rio Grande and 
Universidade do Vale do 
Itajai, in collaboration with 
the OTN Directors, were 
awarded several grants from 
the Brazilian Government to 
implement the Brazilian Ocean 
Tracking Network (OTN-BR), 
establishing the first presence 
of OTN in South America. OTN-
BR will address habitat use by 
marine organisms, migration of 
key species, and management 
of fisheries resources including 
Marine Protected Areas. 
OTN-BR will also support and 
train a number of graduate 
students and postdoctoral 
fellows. A special symposium 
at the Brazilian Ichthyology 
Conference in early 2015 
focused on current and future 
telemetry activities in Brazil.

GLOBAL RESEARCH 
& OPERATIONS

PIRATA and RAMA Bouy Networks - next page



GLOBAL RESEARCH 
& OPERATIONS

South Africa

106 active stations

OTN collaborates principally with the 
South African Institute of Aquatic 
Biodiversity. Acoustic arrays in 
Port St. John’s and False Bay have 
become key sources of information 
on  the movements of sharks to 
protect swimmers, surfers, and 
other sea-goers. There has been 
substantial growth in the number 
of participating researchers and 
several high-level research projects 
now routinely use the arrays to 
track acoustically-tagged dusky kob, 
ragged-tooth sharks, leervis, and 
white steenbras. Thirty new acoustic 
stations in Mozambique and Angola 
were deployed in 2014.

Tasmania, Australia 
72 active stations

The OTN-Tasmania deployment has 
become an important component 
of the AATAMS network. One 
receiver line extends southeast of 
the Tasmania shoreline and outward 
to Maria Island, and a second line 
extends northeast of Tasmania, off 
Cape Barren Island. These cross-
continental shelf lines are known as 
the Bass Strait Array. The array has 
assisted researchers in documenting 
how the East Australian Current 
influences large-scale species 
movements. 

Perth, Australia

57 active stations
The Australian Animal Tagging and 
Monitoring System (AATAMS), part 
of the Australian Integrated Marine 
Observing System, became OTN’s first 
international partner when the Perth 
Line was deployed in 2009. 
The Perth region is a hotspot for 
multi-species migrations including 
whale sharks, white sharks, pink 
snapper, tailor, Australian sea 
lions, southern elephant seals, and 
southern bluefin tuna. The line is also 
a part of a shark-monitoring network 
of Western Australia Fisheries that 
monitors tagged sharks near Perth 
beaches in support of the Shark 
Response Unit. 



Buoys of  Opportunity
Indian Ocean – RAMA Buoy Network

4 active stations

At the end of 2014, OTN deployed four 
acoustic receivers on the Research Moored 
Array for African–Asian–Australian Monsoon 
Analysis and Prediction (RAMA) buoy network 
in the Indian Ocean. RAMA is providing 
ocean-atmosphere data for describing and 
understanding variability in the Indian Ocean. 
It is a basin-scale observing system like the 
PIRATA network; however, RAMA aims to 
understand and predict the East African, 
Asian, and Australian monsoons in particular. 
Preparations are underway to deploy animal-
tracking capacity on all 46 RAMA buoys in 
2015. These receiver deployments represent 
the first OTN deployments in the Indian 
Ocean and greatly enhance OTN’s global 
observing network.

Global Research & Operations continued ... 

Tropical Atlantic Ocean – PIRATA Buoy Network

16 active stations 

In November 2013, OTN began deploying 
acoustic receivers the Prediction and Research 
Moored Array in the Atlantic (PIRATA). PIRATA is 
a joint France–U.S. (NOAA)–Brazil oceanographic 
monitoring program aimed at understanding 
ocean-atmosphere variability and extreme 
weather events in the southern Atlantic Ocean, 
which impact the economies of Africa and 
northeast Brazil. PIRATA now operates as part 
of the Global Ocean Observing System and the 
Global Climate Observing System, and contributes 
data to over five major monitoring networks. 
In 2014, Brazilian and French partners finished 
deploying all 16 OTN receivers on the rest of 
the PIRATA network to capture descriptions of 
movements, behaviour, and habitat use of large, 
highly migratory, tagged marine animals. 



Shark Tracking & Conservation

BLUE SHARK TRACKING IN THE NORTHWEST ATLANTIC

In 2013, OTN engaged in a special study to track a 
population of blue sharks known to spend part of their 
lifecycle in the Northwest Atlantic. 

Over two years, OTN acoustically tagged 40 female, 
juvenile blue sharks with funding from the Encana 
Corporation’s Deep Panuke Education and Training, 
Research and Development Fund. The six-year study 
aims to determine migrations and site fidelity to the 
area around coastal Nova Scotia. 

Analysis of the sharks’ acoustic detection data has 
revealed high detection rates immediately after 
tagging and trailing off into late fall. Subsequent 
lack of detections on OTN and partner acoustic lines 
along the eastern seaboard between January and 
May suggest sharks spend winter offshore; however, 
a 50 per cent return in summer 2014 indicates that 
blue sharks express some preference to an area of the 
Scotian Shelf during late summer.

These and other results from the blue shark study 
have been shared with the World Wildlife Fund, 
federal research departments in the U.S. and Canada, 
as well as local stakeholder groups like Nova Scotia 
shark derby participants to foster understanding and 
awareness of the status of local shark populations. 

These data, and data collected in future seasons, 
will contribute to a greater global understanding of 
blue shark activities and behaviour to ensure their 
continued survival and protection in other parts of the 
ocean.

Canadian political satirist and television host, Rick 
Mercer, joined OTN on the water to film a shark 
tagging segment for his popular program, the Rick 
Mercer Report. The piece, which aired in October 2014, 
featured a well-rounded explanation of shark biology, 
tagging procedures, and student education. 

ADVICE AGAINST THE WESTERN AUSTRALIA WHITE 
SHARK CULL

In January 2014, the Western Australia Department 
of Fisheries implemented a cull on white sharks in 
response to seven human deaths between 2010 and 
2013 as a result of shark interactions.

Drum lines were deployed near popular swimming 
beaches around the western Australian coastline to 
target species including white sharks, tiger sharks, and 
bull sharks.

The decision received international attention 
and was widely criticized and protested for being 
ineffective and inhumane, as well as for its potential 
to be ecologically destructive with no clear outcome 
towards resolving human-shark interactions. 

OTN executives responded by writing to the Western 
Australian Minister of Fisheries advising against the 
actions.

In November 2014, an acoustically tagged white shark 
was detected in the vicinity of Warnbro Sound. A 
catch-and-kill order was placed on this shark despite 
its being part of long-term tracking research designed 
specifically to explain and understand shark behaviour 
and movement patterns.

OTN has submitted commentary to Nature on the 
precedent of targeting tagged animals and the risk 
this particular kill order poses to the research that 
underpins informed management of sharks and 
humans. The commentary is scheduled for publication 
in 2015.

Global Research & Operations continued ... 



Ocean Tracking Network Annual Report 2012 – 2013

TECHNOLOGY INNOVATION

OTN collects physical, biological, and chemical observations in addition 
to, and that help describe, tag detections. Key ocean processes validate 
and strengthen models of the Scotian Shelf and Atlantic Ocean 
ecosystems used to understand and predict animal migrations and 
survival. These ocean observations provide a fine-scale picture of the 
ocean’s interior, where satellite imagery only captures surface conditions; 
however, ship-time to retrieve oceanographic data is an enormous cost 
of research. Autonomous Marine Vehicles (gliders) are changing the way 
we conduct ocean science.

“Roboprobes” - 
Autonomous Marine Vehicles

The Wave Glider, built by U.S. company, Liquid 
Robotics Inc., uses vertical wave-motion to 
flip “wings” on an underwater sled, driving it 
forward as it travels up and down. The wave-
induced movement thrusts the glider along a 
preprogrammed path in the ocean. 

Completely self-propelled, the glider doesn’t 
use any fuel. Solar panels power navigation 
and communications systems as well as 
the science-bay, which records data from 
oceanographic and weather instruments.

WAVE GLIDER

In 2013, OTN purchased the first Wave Glider in 
Canada. The Wave Glider is outfitted with a VR2C 
acoustic receiver to detect acoustically tagged animals 
during its missions. The principle goal of the Wave 
Glider has always been to remotely recover tracking 
data from underwater stations without the need for 
manual recovery by personnel.

In November 2014, the Wave Glider performed the first 
remote recovery of bottom-moored acoustic receiver 

stations-all 187 VR4 acoustic receivers on the 200 
kilometre (127 mile) long Halifax Line and Sable Island 
Array were offloaded and sent to headquarters via the 
Wave Glider’s satellite transmission. 

The cost to pilot the Wave Glider is less than one-third 
the cost of ship-time. It also means reduced risk to our 
personnel and those conducting research in extreme 
conditions. 

(Nikki Beauchamp  | OTN)



SLOCUM ELECTRIC GLIDERS

OTN has added new capabilities to its Slocum glider 
fleet; a new 300 kilohertz sonar system is monitoring 
zooplankton abundance off southern Nova Scotia. 
This is being linked to endangered right whale 
habitat and feeding grounds. 

OTN’s Slocum gliders also anchored the 
northernmost link of the second year of the 
international Gliderpalooza event, Gliderpalooza 
II: Glide Harder, during which 34ocean gliders 
from 17 institutions in eastern U.S. and Canada 
conducted oceanographic profiling simultaneously 
off the coastal Northwest Atlantic Ocean. The 
data are made freely available through the Global 
Telecommunication System.

ACCELEROMETRY TECHNIQUES & APPLICATIONS

Accelerometer tags are used to monitor fish growth 
and identify specific behaviours like resting, feeding, 
and escape. Monitoring fish growth in particular is 
essential to advancing informed management of wild 
populations as rising water temperatures affect growth 
rates of fish. 

Accelerometer tags have been successfully used on 
swim trials of cod, pollock, sturgeon, and sculpin 
to identify fine-scale behaviour. These studies help 
improve catch-and-release techniques in recreational 
and commercial fisheries by assessing the energy costs 
of such behaviours and their effect on fish post-release. 
They are also being used to measure jaw movements to 
confirm prey capture by VMT-tagged seals.

Accelerometry work stretches across many studies 
within OTN. OTN students were awarded a grant to 
develop a high-frequency accelerometer tag. They 
launched a spin-off company, Maritime bioLoggers, in 
2014 and have sold tags nationally and internationally.  

(Kent Smedbol  |  DFO)

Franziska Broell holds a high-frequency accelerometer tag developed as part of OTN work.
(Danny Abriel  |  Dalhousie University)



Vemco mobile transceivers (VMTs) are novel tags that incorporate 
the functionality of both tags and receivers. They are deployed 
on large marine predators, like seals, rendering them “bioprobes.” 
Bioprobes expand the range of acoustic detections beyond those 
of fixed receiver arrays and allow researchers to study species 
interactions as the carrier animal picks up detections of other 
acoustically tagged animals in the open ocean.

In 2012, through collaboration with Vemco and the Sea 
Mammal Research Unit in Scotland, OTN attempted the first 
trial of Bluetooth-linked VMTs on Sable Island grey seals, which 
transmit their movements and detections in real-time via satellite 
transmission. To date, 75 VMTs have collected acoustic detections 
of seven other acoustically tagged species—Atlantic salmon, 
cod, bluefin tuna, porbeagle shark, blue shark, American eel, and 
snow crab. 

As climate variability and long-term changes in the ocean shift 
the way predators use their environment, bioprobe data can 
show top-down effects on marine ecosystems and commercial 
fish stocks. These data are being analyzed in relation to the 
seasonal oceanography data captured by OTN bioprobes and 
gliders to better understand and predict how marine animals, 
and their prey, use their environment in different conditions.

“Bioprobes” - Animals as 
Mobile Detection Platforms

A grey seal tagged near the Magdalen Islands in the Gulf of St. 
Lawrence. (Damian Lidgard |  OTN/Dalhousie University)



The OTN database is the repository for all globally collected OTN tracking data. The OTN Data Centre (OTNDC) is 
an essential component of OTN, building data policies that meet international standards and serving the greater 
science community. The OTN database also serves as a point of connection between investigators and groups to share 
information across platforms, disciplines, and political and geographical boundaries.

OTN was selected as the new U.S. Integrated Ocean Observing System’s animal tracking exchange standard. The 
OTNDC continues to work to harmonize OTN’s database with other international groups including implementing 
an OTN-South Africa node in collaboration with the South African Institute of Aquatic Biodiversity and building 
momentum for the creation of an OTN node in Brazil—an area of expanding acoustic telemetry studies.  

OTN’s rapidly expanding database of oceanographic and animal detection records, as well as the implementation 
of regional data nodes, necessitated broader leadership. In February, OTN established the International Data 
Management Committee (IDMC), the mandate of which is to ensure the OTN data management model is 
implimented reliably and effectively.

INFORMATION TECHNOLOGY & 
DATA ANALYSIS

OTN TOOLBOX

The new Mihoff-White False Filtering Tool developed 
by OTN’s database programmer, Marta Mihoff, and 
Easton White, assists with filtering false animal 
detections on acoustic receivers. This is the first of 
OTN’s suite of tools for researchers using acoustic 
telemetry. The False Filtering Tool was initially 
presented during the 2014 OTN Symposium. 
Several webinars have been hosted through OTN 
to disseminate this tool and a tutorial on the tool’s 
installation is hosted on the OTN YouTube channel and 
main website.

DATA MODELLING AND VISUALIZATION

Ocean modelling and visualization play a critical role 
in understanding the movement and distribution 
of marine animals. Models “fill the in the gaps” in 
observations and can help predict how animal 
behaviour and distributions will be affected by a 
warmer climate and anthropogenic impacts such as 
fishing, dams, and marine-energy infrastructure.  

In 2014, the OTN data group held an inaugural 
workshop, “Fitting state-space models with Template 
Model Builder,” at Dalhousie University. OTN students 
worked with experts in data visualization and 
statistical modelling to gain practical experience 
fitting state-space models to animal tracking data.  

Ocean modelling is being used in OTN studies of 
Atlantic sturgeon, Atlantic salmon, American eel, and 
grey seals to improve our understanding of these 
animals’ responses to changes in their physical and 
biogeochemical environment. Oceanographers and 
biologists in the OTN work closely with each other 
as well as with Lloyds Register Educational Trust 
Chairs for Marine Extremes and with the Marine 
Exploration Research Observation researchers for 
climate change projections as well as policy analyses 
and recommendations in collaboration with social 
scientists.



Information Technology & Data Analysis continued ... 

(Matt Casselman  |  OTN/University of British Columbia)

INTRANETWORK COLLABORATION

The OTNDC works closely with OTN’s network of 
researchers, guiding them during data analysis, 
providing data interpretation, and serving as a point of 
connection between research projects. 

The OTNDC’s work in 2014 included the development 
of a code repository for students to track and 
distribute code versioning. Users can upload and share 
repositories, as well as explore repository files, history, 
and contributors via the web interface. A public OTN 
publication data repository was also established 
to host data files from publications produced by 
members of the OTN community.

INTERNATIONAL COLLABORATION

This year, Hydra, a network of telemetry research 
scientists on the Northeast Pacific, announced a 
proof-of-concept data exchange with OTN to establish 
formal and automated data sharing between the 
two sites. The agreement means that researchers will 
be able to use both Hydra and OTN to access their 
detections. 

The OTN data team has been meeting regularly with 
the Gulf of Mexico Coastal Ocean Observing System, 
the U.S. Integrated Ocean Observing System, the 
Animal Telemetry Network, and Move Bank to improve 
coordination of iTAG (Integrated Tracking of Aquatic 
Animals in the Gulf of Mexico) efforts. The groups are 
working toward greater interoperability, tool sharing 
and development, and data standardization. 

In addition to work with these partners, OTN data 
managers attended Ocean Biogeographic Information 
System training in data sharing automation. Data 
exchange at this level puts OTN on track towards 
becoming an Associate Data Unit (ADU) under the 
International Oceanographic Data and Information 
Exchange, part of the UNESCO Intergovernmental 
Oceanographic Commission. This successfully resulted 
in OTN being named an ADU in early 2015. Under ADU 
status, OTN is recognized as a world-class provider 
of shared data to facilitate global cooperation and 
enhance the structure of oceans data management. 
OTN will be actively engaged in future discussions on 
global data sharing standards and best practices.

OTN’s Visualising and Analysing Telemetry Data in R Workshop. (Nikki Beauchamp | OTN)
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(Matt Casselman  |  OTN/University of British Columbia)

Our People
OTN HEADQUARTERS

Lenore Bajona - Director of Data Management
Duncan Bates - Lead Technician
Nikki Beauchamp - Senior Communications Officer
Susan Dufault - Field Operations & Data Acquisition Coordinator
Sara Iverson - Scientific Director
Brian Jones - Database Programmer
Kyle McKenzie - OTN Canada Network Manager (left December 2014) 
Marta Mihoff - Database Developer
Kes Morton - Senior Project Manager
Joe Pratt - Technician
Jon Pye - Portal Manager (joined May 2014)
Tracy Rounds - Executive Administrative Assistant
Amy (Ryan) Hill - Network Program Officer (joined November 2014)
Fred Whoriskey - Executive Director

CO-OP STUDENTS AND VOLUNTEERS

Matt Beyer - co-op student, Marine Biology, Dalhousie Univeristy (Spring 2014)
Tim Arrott - co-op student, Computer Science, Dalhousie University (Summer 2014)
Duc Cuong Dinh - co-op student Electical Engineering, Dalhousie University (Fall 2014)
Catherine Schram - volunteer

OTN COUNCIL

The mandate of the OTN Council is to provide independent, external stewardship of OTN on behalf of Dalhousie 
University, CFI, and other OTN stakeholders. A new Council was formed in 2012,  comprising Canadian and 
international industry, research, and policy leaders who are lending their considerable expertise to assist in 
strategic planning, management, growth, and positioning of OTN. Three committees fall under the purview of 
the OTN Council. They are the OTN Management Committee, the OTN Canada Scientific Advisory Committee, 
and the OTN International Scientific Advisory Committee (formerly the OTN Global Coordination Committee). 

INTERNATIONAL DATA MANAGEMENT COMMITEE (IDMC)

The IDMC’s mandate is to ensure the reliable and efficient operation of the OTN data management model. 
Committee work includes assisting with the development of the OTN Data Warehouse, helping to identify 
opportunities for new data synergies among partners, and collaborating to develop new data and analytical 
tools.

OTN SCIENTIFIC ADVISORY COMMITTEE (SAC) AND INTERNATIONAL SCIENTIFIC ADVISORY COMMITTEE (ISAC)

The SAC and ISAC’s roles are to guide, advise, and, where possible and desirable, integrate the planning 
of Canadian and international research projects, respectively. These groups assist in ensuring that science 
undertaken in Canada and around the world are consistent with strategic direction and funding priorities.



OTN Council:

Bill Casey - Former member of parliament for Cumberland-Colchester, Nova Scotia
Martha Crago - VP Research, Dalhousie University
Albert Fischer - Director of the GOOS Project Office of the Intergovernmental Oceans Commission,  Head, Ocean Observations and Services 
Section at IOC/UNESCO
Trevor Swerdfager - Assistant Deputy Minister, Ecosystems and Fisheries Management, Fisheries and Oceans Canada
Jim Hanlon - CEO, Halifax Marine Research Institute
Peter Harrison (Chair) - Professor and Stauffer Dunning Chair,  School of Policy Studies, Queen’s University
Nigel Lloyd - Former executive VP of NSERC
Chris Moore - Dean of Science, Dalhousie University
Leo Muise - Executive Director, Fisheries and Aquaculture Province of Nova Scotia
Christine Penney - VP, Sustainability and Public Affairs, Clearwater Seafoods Ltd. 
Zdenka Willis - Director, 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
Sara Iverson (non-voting) - Professor, Dalhousie University and OTN Scientific Director
Kyle McKenzie (non-voting) - OTN Canada Network Manager
Kes Morton (non-voting) - OTN Senior Project Manager
Doug Wallace (non-voting) - Scientific Director (MEOPAR) and Canada Excellence Research Chair, Dalhousie University
Fred Whoriskey (non-voting) - OTN Executive Director

OTN International Data Management Committee:

Lenore Bajona - OTN Data Manager
Jon Burgess - Integrated Marine Observing System, Australia
Francisco Hernandez (Chair) - Flanders Marine Institute Platform for Marine Research, Belgium
Joanna Mills Flemming - Dalhousie University, Canada
Kes Morton - OTN Senior Project Manager
Hassan Moustahfid - Integrated Ocean Observing System, U.S.
Tania Pinnell - Department of Fisheries, Western Australia 
Tim Stone - Vemco, Canada
Fred Whoriskey - OTN Executive Director



OTN International Scientific Advisory Committee:

Kim Aarestrup - Senior Scientist, Danish Technical University
Steve Cooke - Professor and Canada Research Chair, Carleton University 
Paul Cowley - Senior Scientist, South African Institute of Aquatic Biodiversity
Aaron Fisk - Professor and Canada Research Chair, University of Windsor
Robert Harcourt (Chair) - Professor and Director of Marine Science, MacQuarie University
Kim Holland - Senior Scientist, University of Hawaii
John Kocik - Senior Scientist, National Oceanographic and Atmospheric Administration
Joanna Mills Flemming - Professor, Dalhousie University 
Svein Vagle - Senior Scientist, Fisheries and Oceans Canada; Adjunct Professor, University of Victoria
Amy (Ryan) Hill (non-voting) - Network Program Officer
Kyle McKenzie (non-voting) - OTN Canada Network Manager
Kes Morton (non-voting) - OTN Senior Project Manag
Sara Iverson (non-voting) - Professor, Dalhousie University and OTN Scientific Director
Fred Whoriskey (non-voting) - OTN Executive Director

OTN Scientific Advisory Committee:

Chris Barnes - Professor Emeritus, Univeristy of Victoria
Steve Cooke (Chair) - Professor and Canada Research Chair, Carleton University 
Katja Fennel - Professor and Canada Research Chair, Dalhousie 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
Svein Vagle - Senior Scientist, Fisheries and Oceans Canada, Adjunct Professor, University of Victoria
Alain Vezina - Acting Regional Director of Science, DFO
Dale Webber - Scientist, VEMCO
Nikki Beauchamp (non-voting) - OTN Communications Officer
Amy (Ryan) Hill (non-voting) - Network Program Officer
Sara Iverson (non-voting) - Professor, Dalhousie University and OTN Scientific Director
Alison Janidlo (non-voting) - Senior Program Officer, NSERC
Kyle McKenzie (non-voting) - OTN Canada Network Manager
Kes Morton (non-voting) - OTN Senior Project Manager
Fred Whoriskey (non-voting) - OTN Executive Director
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