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ABSTRACT 
The Ocean Tracking Network (OTN), headquartered at Dalhousie University in Halifax, Nova 
Scotia, Canada is a global partnership that tracks movements of fish and other marine species, 
identifies their critical habitat and studies how both are changing with altering environmental 
conditions. Technologies used include archival tags as detected by satellites and acoustic tags as 
detected by receivers on the ocean floor. Here we describe a one day workshop organized by 
the Fishermen and Scientists Research Society (FSRS) to explore and discuss ocean tracking as 
related to commercial fishing. Time was evenly split between presentations and discussion. The 
keynote address indicated that although better knowledge of fish distributions may reduce fuel 
and time consumed to capture fish, it must also be used to ensure sustainability and fairness. 
Three presentations described OTN as it was emerging globally (funded by Canada Foundation 
for Innovation - CFI), nationally (funded by National Science and Engineering Research 
Council - NSERC) and locally (supported by Dept of Fisheries and Oceans - DFO). An 
additional four presentations gave real examples of how scientists are using ocean tracking 
technology to study the behaviour of various species including: American lobster, Atlantic cod 
and salmon, and Grey seals in the NW Atlantic off Canada's east coast. Three break-out groups  
met separately and in plenary to discuss conservation, fisheries research and economic 
sustainability and to make recommendations on research priorities. Desire for early 
involvement by fishermen and concern over adverse affects of increased fishing power were the 
main issues raised. Adjusting the location of the upcoming Halifax line extension was 
suggested as a possibility for avoiding harmful interactions between fishing activity and ocean 
tracking infrastructure. Ideas for new research included inshore/offshore movement and stock 
depletion of lobster and crab. The need for more tags was generally recognized with several 
suggestions being made on what to tag, including porbeagle sharks, mackerel, herring, halibut, 
pollock and haddock. 
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1.0  Introduction 
 
The Fishermen and Scientists Research Society (FSRS), a non-profit organization, is an active 
partnership between fishermen and scientists developed with the overall objectives to promote 
effective communication between fishermen, scientists and the general public, and to establish 
and maintain a network of fishermen and scientists capable of conducting collaborative research 
and collecting information relevant and necessary to the long-term sustainability of marine 
fisheries.  Since its inception in January 1994, the FSRS has brought together fishermen and 
scientists to work jointly on research projects that will  help ensure the sustainability of marine 
fisheries, and has proven to be a successful model for effective collaboration.  Working at the 
grassroots level, the FSRS has successfully created a network of fishermen and scientists who 
collaborate on important fisheries research, including joint initiatives with government, local 
and international fishermen’s associations, and academia.  These partnerships are the backbone 
of the FSRS and have enabled the FSRS to host and co-host a number of successful conferences 
and workshops, with the Ocean Tracking Network (OTN) as a Fisheries Research Tool 
Workshop being its latest collaboration. 
 
The Ocean Tracking Network (OTN), headquartered at Dalhousie University in Halifax, Nova 
Scotia, Canada is a global partnership that tracks movements of fish and other marine species, 
identifies their critical habitat and studies how both are changing with altering environmental 
conditions. Technologies used include archival tags as detected by satellites and acoustic tags as 
detected by receivers on the ocean floor. 
 
On February 25, 2010 the FSRS and the OTN held a joint Ocean Tracking Network (OTN) as 
a Fisheries Research Tool Workshop at the Best Western Glengarry Hotel in Truro, Nova 
Scotia.  The objectives of the workshop were to: 

• explore the potential benefits of and uses for the Ocean Tracking Network (OTN) 
and other ocean tracking initiatives to the fishing industry from conservation, 
fisheries research and economic sustainability perspectives, and 

• identify fisheries research priorities that could utilize ocean tracking technology. 
The objectives were achieved through presentations on the OTN and current projects for which 
OTN and other ocean tracking technology is being used, breakout group discussions, and a 
plenary session.   
 
The keynote address by Ron O’Dor, Senior Scientist, Census of Marine Life, Consortium for 
Ocean Leadership, indicated that although better knowledge of fish distributions may reduce 
fuel and time consumed to capture fish, it must also be used to ensure sustainability and 
fairness.  The next three presentations, given by Bob Branton, Director of Data Management, 
Ocean Tracking Network; Peter Smith, Ocean Sciences Division, Bedford Institute of 
Oceanography; and Sara Iverson, Professor, Department of Biology, Dalhousie University 
described OTN as it was emerging globally, nationally and locally.  An additional four 
presentations gave real examples of how scientists are using ocean tracking technology to study 
the behaviour of various species, including American lobster, Atlantic cod and salmon, and 
Grey seals in the NW Atlantic off Canada's east coast.  These presentations were given by Don 
Bowen, Research Scientist, Population Ecology Division, Fisheries and Oceans Canada; John 
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Brattey, Research Scientist, Fisheries and Oceans Canada, Groundfish; Hassan Moustahfid, 
Marine Scientist, NOAA Integrated Ocean Observations System (IOOS), National Ocean 
Service/NOAA; and Diane Cowan, Executive Director, The Lobster Conservancy.  Contact 
information for the presenters can be found in Appendix I. 
 
The presentations gave participants a good foundation for their breakout group discussions.  
Participants were divided into three groups, with each group starting their discussion on a 
different theme:  conservation, fisheries research and economic sustainability.  Each group was 
asked to: a) discuss expected benefits of ocean tracking technology to the fishing industry, b) 
comment on the current projects with regards to those benefits, and c) propose new research 
themes or projects.  The groups were also asked to identify perceived gaps in relation to 
expected benefits and to make suggestions where ocean tracking in general might be 
strengthened.  
 
The following report summarizes the presentations and discussions, as well as the results of the 
breakout group discussions presented in plenary.  Desire for early involvement by fishermen 
and concern over adverse affects of increased fishing power were the main issues raised. 
Adjusting the location of the upcoming Halifax line extension was suggested as a possibility for 
avoiding harmful interactions between fishing activity and ocean tracking infrastructure. Ideas 
for new research included inshore/offshore movement and stock depletion of lobster and crab. 
The need for more tags was generally recognized with several suggestions being made on what 
to tag, including porbeagle sharks, mackerel, herring, halibut, pollock and haddock.   
 
The Ocean Tracking Network (OTN) as a Fisheries Research Tool Workshop was a success and 
it is hoped it can serve as a model for collaborations in other locations.  Communication was 
identified as a key factor in getting collaborators and increased support from others in the 
community, and workshops such as this one can be an effective means of increasing 
communication and awareness.  One of the most important recommendations of this workshop 
was the reinforcement of the importance of having fishermen involved in the research projects 
from an early stage; improved communication is vital for this to happen. 
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1.1  Agenda 
 

Ocean Tracking Network (OTN) as a Fisheries Research Tool 
A Joint Workshop of the 

Fishermen and Scientists Research Society (FSRS) & the Ocean Tracking Network (OTN) 
February 25, 2010 

Best Western Glengarry Hotel, Truro, NS 
 

 

9:00 - 9:15 Welcome and Opening Remarks 

9:15 - 10:15 Keynote Address:  The Transparent Oceans Project - Ron O’Dor, OTN 
 
OTN Global - Bob Branton, OTN 
 
OTN Operations on the Halifax Line - Peter Smith, OTN/DFO 
 
The OTN Canada Research Program - Sara Iverson, OTN 

10:15 - 10:30 Coffee Break 

10:30 - 11:50 Encounters at Sea: Grey Seal as Biological and Oceanographic Samplers - Don Bowen, DFO 
 
The Role of Ocean Tracking Technology in Recent Stock Assessments of Atlantic Cod Off Eastern 
Newfoundland. - John Brattey, DFO 
 
Using OTN Data to Improve Stock Assessment and Fishery Management - Hassan Moustahfid, NOAA 
 
Lobsters on the Move - Diane Cowan, The Lobster Conservancy 
 
Q&A 

11:50 - 12:00 Assign breakout groups and give them directions on what they will be doing. 

12:00 - 1:00 Lunch (Provided) 

1:00 - 3:00 Break Groups - participants will be divided into three groups and given questions to focus their discussions: 
• Explore the potential benefits for ocean tracking technology from a conservation, research and 

economic sustainability perspective. 
• Identify gaps in the current ocean tracking projects.  
• Identify new research projects for each of the three benefit areas from the gap analysis. 

3:00 - 3:15 Coffee Break 

3:15 - 4:30 Plenary - each breakout group will report back to the entire group and next steps and recommendations will 
be discussed. 

4:30 - 5:00 Wrap Up/Conclusions 
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2.0  Presentations 
 
2.1.  The Transparent Oceans Project 
 Ron O’Dor, Senior Scientist, Census of Marine Life, Consortium for Ocean Leadership 
 
2.1.1 Presentation 
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2.1.2 Summary 

The Census of Marine Life’s decade long Transparent Oceans Project has created and 
demonstrated techniques that allow scientists to see what is going on in the ocean. The 
technologies used for the Transparent Oceans Project, such as the Ocean Tracking Network 
(OTN) can help the local fishing industry by making it more economically viable and 
sustainable. 

The OTN is a global partnership that tracks movements of fish and other marine species, 
identifies their critical habitat and studies how both are changing with altering environmental 
conditions. Acoustic tags placed on small animals track their movement across listening lines. 
Larger animals that surface frequently can be equipped with satellite tags that allow scientist to 
locate them in near-real time. These technologies can be vital for the conservation of 
endangered species.  The technology will also allow scientists and managers to determine stock 
structure of fishes in areas where fisheries already occur. This information is fundamental for 
development of conservation-oriented fishing plans.  It may also be possible to create a more 
economical fishing industry if we have better knowledge of the seasonal shifts of fish 
distribution, as less fuel and time would be consumed to capture fish. However, such power will 
impose huge pressure on fish populations, and must be intricately coupled with proper 
management to ensure the sustainability of resources and the fairness of access to resources by 
all stakeholders.  

Technological advances in the fishing industry have greatly increased the ability of the industry 
to locate and catch fish. However, the time trend for the industry in general is that catch per unit 
effort (CPUE) continues to decline. Thus, we are spending more time and using more energy to 
capture the same or less amount of fish. Globally, we are using an average of 6 kg of fuel in 
order to capture 10 kg of fish. Fishing activity annually accounts for 1.2% of total global oil 
consumption. At a time when peak oil consumption is imminent, this is certainly a trend that 
needs be avoided. The Transparent Oceans Project has the potential to reduce this usage. As 
management improves and fish stocks become healthy we may be able to find fish closer to 
home and reduce time and effort, however, in order for the fisheries to remain sustainable, 
harvesting must be held at levels that do not deplete fish populations.  

The North West Atlantic OTN infrastructure is growing rapidly. Of special note is the way it is 
building partnerships among international agencies, NGO’s and the public who are all 
interested in restoring Atlantic salmon abundance. Once the infrastructure is in place, the cost 
of tagging additional species is minimal. The OTN is interested in working collaboratively with 
the fishing industry on the species that are important to study. New knowledge is required, 
because our traditional models for predicting fish location, timing and abundance are no longer 
performing as needed. 



Page 16 Ocean Tracking Network Workshop Report
  



Ocean Tracking Network Workshop Report  Page 17
  

2.2 OTN Global 
 Bob Branton, Director of Data Management, Ocean Tracking Network 
 
2.2.1 Presentation 
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2.2.2 Summary 

The Ocean Tracking Network (OTN) is a global conservation project headquartered at 
Dalhousie University. OTN Global is funded by the Canada Foundation for Innovation (CFI) 
and is part of the Global Ocean Observing System (GOOS), the marine component of the 
Global Earth Observing System (GEOS). It was created in 2006 by Ron O’Dor, senior scientist 
for the Census of Marine Life and Mike Stokesbury who were looking to unite physical 
oceanographers and animal trackers on a global scale. Their goal was to aid researchers in their 
ability to examine changes in animal movement and distribution, behaviour and survival rates, 
as well as relating these parameters to the changing ocean environment.  
 
OTN is most active here in the Maritimes, on the Halifax and Cabot Strait lines in conjunction 
with DFO, and also in Australia on the Perth Line with Western Australia Fisheries. Another 
local line is operated by the Atlantic Salmon Federation on the Strait of Belle Isle. Future plans 
have lines considered for Alaska, Gibraltar Strait, Bass Strait and Cape of Good Hope. 
Following their completion, lines are also planned for the Arctic, Eastern USA and in the 
Southern Oceans. 
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The five main research themes that encompass OTN are as follows: 
1. biology and behaviour of migrating marine life; 
2. ocean physics modelling;  
3. impact of climate change; 
4. resource management; and 
5. international social and legal frameworks for oceans. 

OTN uses both archival tags on the exterior of larger marine animals like sharks or seals and 
acoustic tags surgically implanted into smaller animals like salmon or crustaceans. Archival 
tags send data to satellites in space whereas acoustic tags send data to receivers on the ocean 
floor.  Acoustic data is then either collected by recovering the receiver or by downloading to a 
research vessel using an acoustic modem. Other downloading alternatives being developed 
include: subsea gliders (roboprobes), business card tagged animals (bioprobes) and cabled 
observatories (daisy chaining). All OTN data regardless of how it is collected are expected to be 
stored in a central database at Dalhousie University and from there become publically and 
freely available on the Internet.  
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2.3 OTN Operation on the Halifax Line 
 Peter Smith, Ocean Sciences Division, Bedford Institute of Oceanography 
 
2.3.1 Presentation 
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2.3.2 Summary 
 
The Halifax Line is the inaugural line of Canada’s Ocean Tracking Network, composed of a 
growing number of VR3-4 hydrophones at 800m spacing beginning at Chebucto Head and 
ultimately extending to the shelf edge (~200m isobath). In February of 2007 the Canadian 
Foundation for Innovation (CFI) announced a $35M award to Dalhousie University for 
infrastructure to support OTN.  OTN’s long term vision is to have a worldwide array of 
“acoustic curtains”, which are created by the bottom-mounted hydro-acoustic receivers, and 
will monitor the movements of marine animals by detecting electronic tags they carry when the 
pass through the “curtain”.  The program’s goal is to observe migration patterns of different 
species as specific individuals pass through various curtains. In addition, DFO is also has 
installed physical oceanographic monitoring devices such as Acoustic Doppler Current 
Profiler’s (ADCP) and bottom-mounted Microcats to monitor the Nova Scotia Current and 
record temperature and conductivity. Canada’s Natural Sciences and Engineering Research 
Council (NSERC) is also providing $10M for other experiments using electronic tags on 
different species such as sharks, groundfish, and seals.  
 
The Halifax pilot line has already provided insight into the migration patterns and behaviour of 
Atlantic salmon. Detections of salmon from the Gulf of Maine and LaHave River between April 
and July of 2008 have shown clusters of fish crossing the line in mid-June, between 60 and 
100m isobaths. The fish were migrating eastwards, against the current, toward Newfoundland 
and information recorded by a nearby mooring showed that the opposing currents were weakest 
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at this time, due to the seasonal variation in the Nova Scotia Current. The salmon crossed the 
line at roughly the same time, thus there is speculation about a staging area where they group 
together and wait for a cue to begin the migration. This cue could very well be a reduction in 
current strength. The information provides insight into how changing environmental factors can 
affect the migration of marine species and how technology can be used to predict the time of 
these migrations in the future.  
 
The biggest problem for the Halifax Line may potentially be the silver hake trawling industry 
which could pull up receivers in the fishing process. Fliers are being created with an advisory 
description of what equipment will be out and when, in the hope of minimizing any issues. 
There is a possibility of changing equipment design to be more trawl resistant and OTN 
researchers are currently taking suggestions regarding such a design.  Direct consultation with 
the silver hake fishers will also be used to understand and mitigate potential problems. 
 
The future of the Halifax Line, with help from the Department of Fisheries and Oceans, will be 
to deploy and maintain approximately 265 hydrophones (including pilot line) up until at least 
May of 2013. This will also include 20 bottom-mounted benthic pods with enhanced sensors to 
measure temperature, salinity and dissolved oxygen content. DFO will facilitate the uploading 
of data from hydrophones on a regular basis and will maintain the array for at least four years. 
Data from the ADCP’s and Microcats on the inner 50 kilometres of the line will be obtained 
annually and maintained for at least five years. They will also research possible alternatives of 
retrieving data such as by ‘daisy-chaining’, satellite upload, or by use of self-directed gliders.  
 
2.3.3 Discussion 
 
Q:  How far apart would each station be? 
A:  Eight hundred (800) meters. Hydrophones need to be 800 meters apart since the range of 

each is ~400 meters. 
 
Comment: Fishermen can get locations of receivers so as to limit the chances of them being 

hauled up in the silver hake trawling.  
 
Q:  Does heavy boat traffic affect efficiency? 
A:  It has not been looked at closely and there is no evidence to suggest so.  Strong winds and 

breaking waves are probably the strongest deterrent to tag detection. 
 
Q: How can you tell the direction of the fish/tagged mammals? 
A:  Because we know where they are tagged originally and have knowledge of their migration 

patterns. 
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2.4 The OTN Canada Research Program 
 Sara Iverson, Professor, Department of Biology, Dalhousie University 
 
2.4.1 Presentation 
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2.4.2 Summary 
 
OTN Canada is by a $10M integrative research program funded by the Natural Sciences and 
Engineering Research Council (NSERC) of Canada over a seven-year period. The project will 
make use of existing OTN Global technology and infrastructure to focus research on Canadian 
marine ecosystems. OTN Canada’s goals are to understand species movements, interactions, 
and environmental variability across Canada’s three oceans. It will also be used to better 
understand changing ocean dynamics and their impact on ocean ecosystems, animal ecology, 
and ocean resources with the aim to address critical issues in resource management and 
implications for ocean governance. OTN Canada will allow us to better understand changing 
marine ecosystems across the country, demonstrate a way in which we can learn about 
Continental Shelf ecosystems through cutting edge research, and also contribute to global 
observations of coastal and oceanic environments. It represents the research hub for all of OTN 
global and aims to promote synergy among all Canadian participants as well as international 
partnerships. 
 
The research projects and teams have been organized into three Arenas: the Atlantic, Arctic, 
and Pacific, however, a priority is to integrate questions and research strategies both within and 
across these arenas. Though each arena does have its own unique areas of interest, there are 
similar themes for all three. Each arena will have an ocean physics and modelling component, 
which will combine multidisciplinary observations of ocean characteristics and numerical 
modeling systems, provide three-dimensional information on ecosystems to provide linkages 
with animal movements, and allow better prediction of past and future ocean states. Each arena 
will also study the biology and behavior of marine life by focusing on keystone species and 
species at risk, and try to understand their movements in relation to oceanographic features and 
environmental variability. Finally, the arenas will study trophic interactions by having larger 
predators act as bioprobes to sample their ecosystem, provide feedback on other tagged species 
they interact with, and to test a number of predator/prey interaction hypotheses.   
 
The Pacific Arena will focus its attention on British Columbia salmon with regard to 
environmental transition zones on the Continental Shelf and Salish Sea. It will study physical, 
chemical, and biological properties that determine population structure, dynamics, movement 
and critical habitat of Pacific salmonids while also examining climate variability and human 
influence on salmon populations.  
 
The Arctic Arena will describe fish and mammal movement, trophic interactions, changes in 
oceanographic characteristics, and test new technologies, while simultaneously educating and 
training members of the community.  
 
Finally, the Atlantic Arena is comprised of a number of different projects including 
characterizing oceanographic features and improving ocean prediction models, studies of 
Atlantic salmon and American eel migration routes and survival links, use of Atlantic sturgeon 
and grey seals as bioprobes to test interaction theories and movements. It will also include 
studies of climate change impacts on all aspects being studied and lastly will explore 
implications for ocean governance.  
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In each region, research is focused at academic institutions, with a number of key research 
partnerships, the most important of which are with DFO institutions and researchers. New 
projects may emerge over the course of time and with development of new insight and 
technology, and would potentially be eligible for NSERC funding.  
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2.5 Encounters at Sea: Grey Seal as Biological and 
Oceanographic Samplers 

 Don Bowen, Research Scientist, Fisheries and Oceans Canada, Population Ecology 
Division 

 
2.5.1 Presentation 
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2.5.2  Summary 
 
This research study is aimed at better understanding the ecological function of large marine 
predators in Continental Shelf ecosystems by using Grey seals and OTN’s acoustic tagging 
technology. First it will look at spatial and temporal patterns of prey encounters by a mobile, 
large marine predator and will then look at predator movements and foraging behaviour in 
relation to seasonal oceanography in Eastern Canada. This project pairs the usage of business 
card tags and satellite tags on grey seals and acoustic tagging on cod. Cod was chosen as the 
focal prey species due to huge reductions in its biomass in recent years. The project objectives 
are to use technology to get spatial and temporal maps of seal and cod relationships, improve 
predictions of where seals forage, and have them carry instruments used to get oceanographic 
information. 

It is a possibility that Grey seals are predating heavily on the cod stocks however, in the past 
seals have been known to consume only smaller cod. Natural mortality rate of larger cod is high 
and seal populations are increasing in most areas. The business card tag is providing the first 
opportunity to test a hypothesis that seals are now preying on larger cod, particularly in over-
wintering and/or spawning regions. Over the next three years 20-25 Grey seals will be tagged 
annually at Sable Island with business card/GPS satellite tags. It is planned that cod will also be 
tagged annually by DFO researchers in the 4T, 4VsW, and 4X areas. Researchers are also 
currently developing Chat technology which they hope to use to remotely retrieve data from 
tagged seals in the Gulf of St. Lawrence.  

In May of 2009, 100 cod were tagged in the Southern Gulf with acoustic tags and in June, 15 
Grey seals were fitted with Argos satellite/GPS tags or business card tags (BCT). In the 
following January, 13 of the seals were recaptured and BCT information was downloaded. 
Blubber and skin samples were also taken at initial capture and again at recapture of the seals to 
get an estimate of their diet by using fatty acid signature analysis and stable isotopes. All Grey 
seal tags contained information from several hundred to over two-thousand coded acoustic tags 
from cod and over 8000 detections were recorded in the three month study period. Each seal 
was also found to interact with between two and nine other tagged adults that may indicate that 
they are feeding in the same locations.  

The future of the project will look at what oceanographic features correspond with areas of high 
seal usage and how these features vary seasonally. They will also look into what assumptions 
can be made regarding prey. This information may be used to contribute to a resolution of 
reasons for failure of depleted cod stocks and to aid in the recovery process. It can also be used 
to contribute to the understanding of ecosystem functioning and development of better 
management practises while also contributing to the development of new instruments from 
local Canadian companies.  
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2.5.3  Discussion 
 
Q:  Are the animals seen in Southwest Nova Scotia the same animals that are being tagged? 
A:  Yes, some use broader areas of the ocean. They feed in particular areas that have a large 

concentration of prey. 
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2.6  The Role of Ocean Tracking Technology in Recent 
Stock Assessments of Atlantic Cod off Eastern 
Newfoundland 

 John Brattey, Research Scientist, Fisheries and Oceans Canada, Groundfish 
 
2.6.1  Presentation 
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2.6.2 Summary 
 
Cod stocks in Eastern Newfoundland began to show a decline in the late 80’s and early 90’s and 
the 2J3KL stock was under moratorium (offshore) or exposed to only small scale fisheries 
(inshore) by the mid 90’s. The massive decline established the need to study cod stocks and 
better understand what was going on with these populations. Between the early 1990s and the 
early 2000’s local aggregations of large cod were discovered inshore near Trinity and Bonavista 
Bay, Newfoundland. An over-wintering aggregation of cod was also discovered in Smith Sound 
and tagging of these groups of inshore cod commenced during a period of limited inshore 
fishing from 1998 to 2002 until the fishery closed again in 2003. With no fishing, the amount of 
data available from tagging was limited. In 2005/2006 inshore fishing re-opened and funding 
from DFO allowed for continued tagging and monitoring using newer telemetry technology 
along the north-eastern coast of the province In the first two years of telemetry, 105 and 112 
(respectively) cod were tagged with acoustic pingers and released in Smith Sound. Acoustic 
receivers were placed along a 350 km stretch of coastline in 30 different coastal locations.  
Long term monitoring from VR2 acoustic receivers placed in Smith Sound confirmed that cod 
returned there in the winter months and left by mid spring. Also, after the first year a large 
percentage of the tagged cod (65-73%) were detected 60-80 km away near Bonivista Peninsula; 
mostly between July and August.  
 
In March of 2008 a large group (greater than 40,000 tonnes) of offshore cod was detected 
approximately 160 km from the coast. Tag and release efforts were expanded and 147 
individuals were captured and released with transmitters. In the summer of 2008, 35 of these 
offshore cod were detected inshore and were very widely dispersed. This confirmed a historical 
inshore migration pattern and a mixing of cod stocks. The study confirmed that not only are 
there both inshore and offshore groups of cod but also that offshore migrants come inshore in 
the summer months. 
 
Fishermen can play a key role in using OTN technology and a number of studies similar to this 
one could be undertaken. Fishers can provide advice on sources of animals to be tagged, 
optimum locations to place receiver arrays based on known migration routes and to avoid 
conflict with active fishing, and also to help design moorings for receivers. They can also take 
an active role by capturing animals for tagging, help with deployment and retrieval of receivers, 
and assume full responsibility for local receiver arrays.  
 
OTN technology can be used to determine stock management boundaries, figure out when fish 
arrive and leave fishing grounds, learn about mixing of adjacent stocks, and determine if marine 
protected area boundaries are appropriate for present migration routes. It can also answer 
important questions such as: 

· What fraction of total stock is harvested each year?  
· Can we separate fishing mortality from natural mortality?  
· Where do they take place?  
· What is the annual survival rate of the stock? 
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2.6.3  Discussion 
 
Q:  Did you just tag the large fish? 
A:  Fish 60 cm and up were tagged since it is the minimum you can go with the large tags 

used, but we have also used smaller V13 tags in cod as small as 40 cm. The batteries in 
the smaller tags don’t last as long but still function for at least a year. 

 
Q:  Have you had a chance to apply this to stock assessment? 
A:  Yes, in the case of estimating exploitation rates and understanding movements.  
 
Q:  Since cod stay in the Sound in winter do they spawn right there? 
A:  We know that some do, but many seem to leave Smith Sound and spawn widely around 

the coast into Bonavista Bay  
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2.7   Using OTN Data to Improve Stock Assessment and Fishery 
Management 

  Hassan Moustahfid, Marine Scientist, NOAA Integrated Ocean Observations System 
(IOOS), National Ocean Service/NOAA 

 
2.7.1 Presentation 
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2.7.2 Summary 
 
Improved tagging and tracking methodologies has lead to the development of statistical models 
that incorporate this type of data into fishery stock assessments. Stock assessments and fisheries 
management are currently in a transition form and can be improved using Ocean Tracking 
Network (OTN) tagging and tracking information.  
 
The transition involves moving from a single species view to a more ecosystem based holistic 
look at “all things” that  incorporate space-time data and consider ecological interactions  and 
environmental changes.  
 
OTN information improves stock assessment by providing estimates of natural and predation 
mortality on fish species and estimating movement patterns and movement rates of these 
species. OTN uses data from multiple tagging projects to:  1) benefit fisheries management, 2) 
use the information to evaluate pre-existing management actions, and 3) allow for real-time 
decision making.   
 
Closed and protected areas were given their status based on commercial catch information 
before there were any tagging studies conducted. These regions should be revisited and 
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properly assessed with OTN technology to make sure they are serving their purpose and acting 
as a benefit to fish stocks. Multi-species and multi-stock interactions are necessary to better 
understand fish movements and behaviours and develop a better fisheries management plan.  
  
Developing partnerships with fishermen is essential to better management of marine protected 
areas and tagging projects as a whole. They are highly knowledgeable about finding fish. 
Communication between fishermen, scientists, industry managers, and the public is necessary 
to ensure that tagging projects are successful and that the marine environment benefits from 
them. As we continue to advance towards employing spatial management, the tagging and 
tracking data is a valuable asset to improving stock assessments and fisheries management as a 
whole.  
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2.8   Lobsters on the Move 
 Diane Cowan, Executive Director, The Lobster Conservancy 
 
2.8.1 Presentation 
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2.8.2  Summary 
 
For more than a century, fishermen and scientists have been devising clever ways to follow 
lobster movements.  Data from previous tagging studies showed that eggers generally migrate 
to deeper, warmer waters in winter to maintain temperatures suitable for brooding eggs.  
Several years ago, Diane realized acoustic tags could be used to investigate whether lobsters 
stayed in one place.  While mark/recapture studies that depend on lobster traps to capture 
lobsters require that lobsters be motivated to crawl into traps, acoustic telemetry works even if 
lobsters don’t move.  Together, The Lobster Conservancy and local lobster fishermen from 
Friendship, Maine created the Lobster Sonar Tracking Project to investigate the relationships 
between temperature, movements and body size of eggers.   
 
Trying to study long-term movements by attaching external tags to lobsters poses a problem 
because external tags are lost when lobsters shed.  Another problem with trying to study lobster 
movements is removal by harvest.  We maximized our tracking time to the 12-month life of the 
pingers (acoustic tags) by taking advantage of the 9-13 month brooding period during which 
lobsters generally do not molt and are protected from harvest. 
 
A total of 191 freshly extruded berried females were tagged with a pinger, ID tag and 
temperature logger. Of the 191 lobster, 79 were small, weighing less than 1.5 lbs and the other 
112 were considered large (>1.5 lbs). Additional smaller females would have been tagged 
however of more than 3,000 small females captured only 79 were eggers. They used three 
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methods for retrieving data:  (1) detection of transmitters using handheld hydrophone deployed 
from lobster boats, (2) traditional recaptures in lobster traps, and (3) diver recaptures. Of the 
191 tagged lobster 156 (82%) were detected at least once after release and nearly half were 
recaptured (at least once) and had their temperature data downloaded. Only 35 individuals (5 
small and 30 large) were never heard from again.  
 
The results showed that the known deep water migrations were only a small part of the story. 
About one third of the lobster remained in a 2 km radius of where there were originally caught 
and tagged and thus experience the coldest of the temperatures recorded. Another third 
remained in a 30 km radius and experienced the warmest temperatures while the remainder 
travelled even greater distances (as much as 240 km to Cape Cod, Massachusetts) and 
experienced intermediate temperatures.  
 
Based on the data collected they then grouped the lobsters into three categories; movers, return 
trips, and non-movers. Non-movers move less than 10 km, return trip makers moved generally 
short distances and then returned to the capture site, while movers travelled further than this and 
did not return. The data showed that larger lobsters were usually ‘movers’ and travelled to 
warmer waters while the smaller females tended to stay in the same area and experienced colder 
temperatures. The two most important things to come from The Lobster Conservancy’s Lobster 
Sonar Tracking Project were the temperature results and evidence that many eggers hardly 
move at all.  In light of these results, it seems the larger “long-distance” travelers are more 
likely to seed distant locations while both larger and smaller “non-movers” reseed local areas.  
This is just one more of the many ways in which larger eggers contribute to the future 
generations of lobsters in a superior way.  The more we can learn about the movement of 
lobsters the more we can help keep their populations sustainable by using hard data.  
 
2.8.3  Discussion 
 
Q:  What are your suspicions about the lost ones? 
A:  They are out there somewhere. Not entirely sure but it is unlikely that they have been 

eaten.  
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3.0 Breakout Groups 
Participants were divided into three breakout groups, with each group starting their discussion  
on a different theme:  Group 1 - conservation, Group 2 - fisheries research and Group 3 - 
economic sustainability.  Each group were required to:  

a. discuss expected benefits of ocean tracking technology to the fishing industry,  
b. comment on the current projects with regards to those benefits, and 
c. propose new research themes or projects. 
   

The groups were also asked to identify perceived gaps in relation to expected benefits and to 
make suggestions where ocean tracking in general might be strengthened.  The results of the 
group discussions are highlighted in this section and a copy of each group’s completed tables 
can be found in Appendix III.  Each group presented the results of their group’s discussions in a 
plenary session; a summary of the main points from these presentations and the conclusions are 
included in the next section.   
 

3.1  Summaries 
 
3.1.1  Group 1: Conservation 
Co-leads: Paul Macnab and Randy Boutilier 
 
The group expressed a broad agreement on the “conservation” definition offered and related 
OTN potential/benefits.  Initial discussions revealed considerable misunderstanding about the 
role and scope of OTN.  Future presentations to industries should make it clear that the first 
phase of infrastructure (i.e., Halifax and Cabot lines) is largely settled and that initial tagging 
projects are already established.  It is also important to clarify the importance of getting more 
animals and a greater variety of species tagged with transmitters.  While it’s fine to suggest 
future receiver lines and research questions, participants will need to find scientific 
collaborators and funding sources. 
 
Many gaps in the Sable Island seal project were pointed out and suggestions offered. One 
suggestion was to try tagging different species and apply tags in other locations (e.g., islands off 
Cape Breton).  Be especially careful when drawing conclusions about diet, particularly when 
seals are studied on Sable.  Fishers are most interested in foraging preferences when seals are 
feeding some months earlier in coastal Cape Breton waters. A point was made to have the 
lessons and learning from the Sable Island seals be used as a demonstration project, one that 
could be replicated elsewhere. 
 
Closed areas monitoring was discussed with reference to tracking studies underway in New 
England closures.  Participants acknowledged the potential for similar studies in the Haddock 
Box, Browns Bank lobster closure and nursery areas, but the interest was somewhat limited.  
By comparison, there was very strong interest in questions surrounding Gulf of Saint Lawrence 
to Sydney Bight migrations of cod and cross Laurentian Channel movements and mixing of 
halibut and mackerel. 
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Communication with industry and opportunities for future cooperation were major topics of 
discussion.  Practical suggestions were offered for seabed mooring conflict avoidance and tag 
return.  Participants stressed the importance of having industries better understand the OTN so 
that it could become more fully involved in field components (e.g., tagging support) as well as 
hypothesis formulation and research design in collaboration with researchers and the OTN.  All 
of these topics were underscored by the information shared at this workshop and the key 
facilitation role played today and into the future by the FSRS. 
 
3.1.2 Group 2: Fisheries Research 
 Co-leads: Josh Fricker and Bruce Hatcher 
 
This group started off by briefly discussing the different presentations of the morning. In terms 
of OTN global some worried about the effect that it might have on the ability of other nations to 
target certain species in times when they shouldn’t be fishing them (such as during times of 
breeding). They talked about potentially changing the direction of the Halifax line and 
wondered what the benefits of this might be. The group felt that the use of OTN on stock 
assessment and fishery management was a good idea and that the more advanced the 
technology becomes the better it will be at helping make management decisions. A couple of 
benefits regarding the use of seals as biological and oceanographic samplers were discussed. 
First of all they agreed that knowing where seals go to feed will help fishermen be more 
sustainable in their time and effort, but also the information would be useful if the need to 
control seal populations arises. The more localized usage of OTN, as in the case of cod off of 
Eastern Newfoundland, was acknowledged by the group who were impressed by the quality of 
data the project produced. In the end, the group stated that fishermen and scientists are 
interested in knowing where the lobsters will crawl to and when they will make these journeys. 
 
The group then moved on to discussing some of the expected benefits of using OTN 
technology. In regards to using a vessel tracking service (VTS) to track fishing vessels and 
stock, they worried that it could ultimately lead to over-fishing. They also talked about how 
OTN is currently being lead by professors and universities for academic purposes and not DFO 
management. Thus, they suggested that OTN may have positive goals to benefit fisheries and 
science and help DFO management make their decisions. They felt that the technology would 
bring better knowledge of connections and mixing of stocks along the shelf. However, there is 
still the issue regarding the ability to resolve cross-shelf connectivity so they suggested oblique 
lines across the shelf and others along the shelf to be incorporated. OTN will provide critical 
information about commercially important species, however there is the issue of delineation of 
lobster and snow crab inshore and offshore stocks. A solution would be to engage fishermen to 
tag these species and have receiver lines placed further out.  
 
Some other questions they brought to the table included the level of privacy of information if 
DFO begins to work with OTN. Should OTN adopt similar privacy rules such as the FSRS uses 
for data? Will fishing information have a more negative impact? 
 



Ocean Tracking Network Workshop Report  Page 109
  

3.1.3  Group 3: Economic Sustainability 
Co-leads:  Eugene O’Leary and Sara Ellis 

 
Several fishermen started off the discussion by voicing their primary concerns regarding OTN. 
First and foremost, they feared that too much information about the exact locations of large 
aggregations of fish may lead to over-fishing by some. They also feared that the information 
would be counterproductive towards smaller boat fisheries if larger corporations began taking 
advantage of the technology. There was also a bit of concern as to what would happen when the 
individuals who received the information first had a better opportunity to fish more efficiently 
on their end and contribute to over-fishing of the stock. The responses to these concerns were 
centered on the effectiveness of OTN for the fishing industry. The receivers are effective at 
telling you when a fish crosses a certain line, however, it is not set up to tell you everywhere 
that a fish travels in real time. There is also currently an approximate one or more year delay in 
the collection of data and there will likely always be a delay in the release of data. Some 
fishermen suggested that the information be released annually or at specific intervals so that a 
general idea of recent fish behaviour and location can be noted without giving away exact 
locations.  
 
The fishermen noted that many of the presentations suggested the use of OTN to gather 
information on trans-boundary fisheries. They worried that this could lead to international 
regulations that would reduce or close their fisheries. 
  
Overall they were generally supportive of the concept and believed the technology could be 
used to collect necessary data to help improve fisheries science and address issues of concern to 
fishermen. A number of benefits and gaps were noted;  
 
Benefits 

• OTN will allow for better estimates of natural mortality which would make stock 
assessments much more accurate. This would also aid fisheries in seeking Marine 
Stewardship Council certification. 

• Newer data could be used to alter regulations that some feel are misinformed. An 
example of such an issue is that of the “Haddock Box” and many feel that it has been 
placed in the wrong location. Newer, more concrete data on haddock movements could 
help test this theory. Also, if receivers were placed in a Marine Protected Area (MPA) 
that data could illustrate whether or not the area is serving its purpose.  

• It could also be useful to increase our understanding of predatory-prey interactions as 
was demonstrated by Don Bowen with Grey seals and cod. 

Gaps 
• The Halifax line may prove ineffective to capture inshore/offshore movements of 

lobsters since they may move parallel to the line and may rarely come into close enough 
contact.  

o  Suggestion: Localized studies using short listening lines could be place across 
the mouth of a bay or similar area.  
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• So far there do not appear to be enough lines in the planning process to cover the region. 
It might prove to be beneficial to get input from stakeholders.  

o Suggestions for line locations: 
− Eastern coast of Newfoundland 
− Off of Canso 
− Within one of the proposed MPA’s of Nova Scotia 
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 4.0  Plenary  
 
4.1  Summaries 
 
4.1.1  Group 1: Conservation 
 

• Focused most of their discussion on the need for more lines and more tagged species 
for OTN to reach its full potential and have a greater contribution to the 
conservation of marine species.  

• They commented on the use of OTN to monitor small and large scale migration 
patterns of pelagics such as bluefin tuna and salmon.  

• The group was adamant regarding the use of fishermen to tag species and operate 
the necessary technology as the best method of getting many different species 
tagged and in larger quantities (up until a determined maximum limit). They 
mentioned that the FSRS could be used as a training resource for fishermen 
interested in doing so.  

• They found that the idea of sending out a notice to mariners regarding the OTN 
infrastructure was a good idea but that it should also contain information about the 
project itself to help raise awareness and potentially get others involved in the effort.  

• The group raised a question regarding tagging different schools of fish. They 
wondered if it was best to tag many individuals from one school or to tag a few from 
a number of different locations to look for common trends in behaviour.  

• They also stressed that more research questions need to be posed and fishermen 
should be involved in project proposals to ensure that finances are available to have 
more species being monitored.  

 

4.1.2  Group 2:  Fisheries Research 
 

• The overall concept of OTN was well received by the group. They felt that 
fishermen need to be engaged and become a valuable partner by being spoken to 
early on and spoken to often.  

• They did not feel that the FSRS should be the only liaison between OTN and the 
fishermen, and that more direct lines of communication need to be established. 

• A contribution to stock assessment was seen as the core value of OTN. 

• They noted that the largest problem facing the commercial fishery at this time was 
the grey seal population. 

• Try to eliminate putting lines in that will intersect with high traffic fishing areas and 
attempt to let as many people as possible know where hydrophones are located. 
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• The Halifax line is an okay place to start but needs to include oblique or parallel 
lines to better understand boundary crossings.   

• Spoke of the need to implement a policy on data sharing with fishermen. 

• They then brought to attention the fact that there is not currently a lobster 
component in the OTN study and the lobster fishery accounts for 50% of Nova 
Scotia fisheries.  

 

4.1.3  Group 3: Economic Sustainability 
 

• The idea of having the fishermen tag the fish themselves was discussed and noted that it 
would not work because of an early problem with halibut tagging by fishermen. It was 
not accepted as being done properly due to lack of certification to do the work, thus an 
observer was and would be needed on board to monitor the effort.  

• The idea of instituting a tax on fishermen to help pay for tags was not well received.  

• It was suggested that fishermen’s logbooks would be a simple and effective way to help 
spread the OTN information but it was noted by some that the logbooks are already 
quite complicated. 

 

4.2  Summary of All Groups’ Final Suggestions 
 

1) Ideas for new research and or species to tag: 
- Sharks, especially porbeagle sharks 
- Lobster, to look at inshore/offshore movements  
- Snow crabs, if tagged after their last moult (terminal moult) they could retain a 

tag for longer than lobsters 
- Leatherback turtles 
- Mackerel, cod, herring, halibut, pollock, haddock 
- Whales 
- Measure cross-shelf movement 
- Conduct stock depletion experiments 

 
2) Identify ways to increase fishermen’s participation in ocean tracking research: 

- It was recommended that fishermen be included in all stages of planning to make 
it a truly collaborative effort. Their input could be useful in the design of 
receiver moorings to make them trawl resistant, recommend locations based on 
local knowledge, and their vessels could be used as platforms to set moorings 
and collect data.  

- If fishing boats are used then charter fees would be welcome. Fishermen are 
generally good to volunteer their time as long as their expenses are covered. Use 
a standardized rate of reimbursement. 
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- It would be important to share data and all results with individuals who do 
participate in the research aspect in any way. 

- Communication is a key aspect in getting collaborators and increased support 
from others in the community. Groups such as the Eastern Fishermen’s 
Federation, the Maritime Fishermen’s Union, FSRS, the Guysborough County 
Inshore Fishermen’s Association, Sou’Wester newspaper, or a fisheries-related 
radio program would all be considered good communication venues. A mailing 
list sign up on the OTN website may also be useful to some fishermen.  

- Several fishermen working with the FSRS noted that there is often a level of 
resistance to new fishermen and scientist collaboration but over time existing 
members have been able to convince others of the research value.  

- Smaller scale community-based lines integrated with OTN could involve 
fishermen in multiple aspects. 

- Enforce safety standards vigorously. 
 

3) Identify potential interactions between fishing activity and ocean tracking infrastructure 
and describe ways to resolve or reduce them: 

- Placing receivers inside an MPA would help reduce conflict between OTN gear 
and fishermen. 

- In regards to silver hake trawling, and other fishing in general, it was felt that a 
notice sent to mariners would not likely be an effective way to spread word 
about the location of receivers. Outreach via fisheries associations, individuals, 
media, as well as posting notices on wharves would be more effective.  

− Adjust the location of the Halifax line in consultation with fishermen. 
− Involve fishermen in all aspects of the research. Talk with them often and focus 

research on areas where you do not agree.   
 
 
4.3 Conclusions 
 
The objectives of the workshop were to explore the potential benefits of and uses for the OTN 
and other ocean tracking initiatives to the fishing industry from conservation, research and 
economic/sustainability perspectives, and identify fisheries research priorities that could utilize 
the OTN. The objectives were achieved through presentations on the OTN and current projects 
for which it is being used, breakout group discussions, and a plenary session. 
 
The workshop was well attended and we were able to achieve the desired mix of participants, 
including industry, the academic community, the private sector and government.  The workshop 
was by invite only as we wanted to keep the workshop size small to ensure productive size 
breakout groups and full participation in the discussions by all participants.  With the workshop 
only being one day, it was felt the smaller groups would be more productive.  This approached 
proved successful.  However, once the fishing industry, academic community and government 
scientists started to become aware that the event was occurring, there was more interest than 
expected, particularly by the fishing industry.  This suggests that it would be valuable to hold a 
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larger event to better inform stakeholders about the OTN and ocean tracking technology and 
how it is being used, and to discuss the interest in additional projects which could utilize the 
technology.   
 
The presentations were found to be very informative and provided a good foundation for the 
breakout group discussions that followed.  A number of ideas for new research and species to 
tag were identified, including: 

- Sharks, especially porbeagle sharks 
- Lobster, to look at inshore/offshore movements  
- Snow crabs 
- Leatherback turtles 
- Mackerel, cod, herring, halibut, pollock, haddock 
- Whales 
− Conduct stock depletion experiments 
− Smaller scale community based lines integrated with OTN could involve fishermen in 

multiple aspects of the research. 
  
Finding ways to increase fishermen’s participation in ocean tracking research was identified as 
an important issue.  It was recommended that fishermen be included in all stages of planning to 
make it a truly collaborative effort. Their input could be useful on the design of receiver 
moorings to make them trawl resistant, to recommend locations based on local knowledge, and 
their vessels could be used as platforms to set moorings and collect data. Sharing data and all 
results with individuals who participate in the research in any way was also identified as 
important.  Communication was identified as a key factor in getting collaborators and increased 
support from others in the community.  
 
The Ocean Tracking Network (OTN) as a Fisheries Research Tool Workshop was a success and 
it is hoped it can serve as a model for collaborations in other locations.  As noted, 
communication was identified as a key factor in promoting collaboration and increasing support 
for ocean tracking initiatives, and workshops such as this one can be an effective means of 
increasing communication and awareness.  One of the most important recommendations of this 
workshop was the reinforcement of the importance of having fishermen involved in the research 
projects from an early stage; improved communication is vital for this to happen. 
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Robert Branton Director of Data Man-
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John Brattey Research Scientist Fisheries and Oceans Canada 3 
Jonathan Carr Biologist Atlantic Salmon Federation 1 
Cecil Cashin Fisherman Port Felix 1 
Roderick Cashin Fisherman Port Felix 3 
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Robert Courtney President North of Smokey Fishermen's 
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Diane Cowan Executive Director The Lobster Conservancy 2 
Susan  Dufault Data Manager Ocean Tracking Network 2 
Sara Ellis Program Manager and 
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Jeanna Fletcher Volunteer Fishermen and Scientists Re-
search Society 
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system Research 
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Sara Iverson Scientific Director Ocean Tracking Network Canada 3 
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Stephane Kirchhoff Technical Officer Ocean Tracking Network 3 
Barry Levy Fisherman Lunenburg 2 
Krista MacEachern Fisheries Technician Fishermen and Scientists Re-

search Society 
1 

David Baker Fisherman Tancook Island, NS 1 
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APPENDIX III - Breakout Group Tables 
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