
CANADA 
 
Canadian government and university academic groups, along with their local and international 
partners, are active in a range of topics relevant to Arctic Ocean research.  Results of these 
research activities serve a wide range of purposes including (but not limited to): 
 

a) providing a scientifically credible underpinning to Government ocean and coastal 
resource management and sustainable development decision making; 

b) expanding Canada’s ability to predict, plan and prepare for potential environmental 
changes to the physical and biological Arctic domains; 

c) training, knowledge sharing and capacity building within the next generation of Arctic 
researchers, including youth and Arctic residents; 

d) contributing to and supporting Canada’s obligations to improving and increasing global 
environmental knowledge, planning and modelling. 

 
The following is a brief summary describing Canada’s Arctic Ocean Science programs in 2009 
and future planned work.  
 
1.0 Activity: CANADA & INTERNATIONAL POLAR YEAR 2007-2008 (IPY) 
 
Activity Subset : Arctic Ocean Science under IPY 
 
Lead: Canadian IPY Secretariat / Canadian IPY Federal Program Office (www.ipy-api.gc.ca)  
 
Lead Organizations:   University of Alberta, Indian and Northern Affairs Canada, Fisheries 
and Oceans Canada, University of Manitoba, Environment Canada, Université Laval, University 
of British Columbia, ArcticNet  
 
Date initiated: International Polar Year projects in Canada started in 2006-07.  The 
Government of Canada committed five years of funding to these projects.   
 
Ending date: The final year of funding for field research was 2009.  All projects will conclude 
by 2011-12.  The global IPY Final Conference "From Knowledge to Action" will be held April 
22-27, 2012 in Montréal, Canada.   
 
Description : Arctic Ocean research within Canada tends to take a multidisciplinary approach, 
increasing its complexity but ultimately benefiting both researchers and their partners.  The 
International Polar Year 2007-2008 (IPY) has ultimately allowed Canada to address gaps 
identified through more than a decade of Arctic Ocean research.  Studies of biological hotspots 
(such as flaw leads), freshwater inputs and fluxes through the Canadian Archipelago, ice status 
and change studies, seafloor geological and biodiversity studies, and the Arctic’s role in global 
circulation are examples of such work.  IPY leaves behind a significant legacy, such as baseline 
studies, increased partnerships, a new generation of young scientists, and the provision of 
innovative technologies – these are just a few of IPY’s important accomplishments.  
 
List of IPY’s Ocean Science Projects :  12 of the 43 projects funded under Canada’s IPY 
program focus on the ocean environment or biota.  They are: 

1) Beluga Tagging in the Arctic (Mike Hammill, Fisheries and Oceans Canada) 
2) Canada’s Three Oceans – C3O (Eddy Carmack, Fisheries and Oceans Canada) 
3) The Carbon Cycle in the Canadian Arctic and Subarctic Continental Margin (Charles 

Gobeil, Université du Quebec) 



4) The Circumpolar Flaw Lead System Study (David Barber, University of Manitoba) 
5) Climate Variability and Change Effects on Chars in the Arctic (Jim Reist, Fisheries and 

Oceans Canada) 
6) Determining the Diet of Greenland Shark (Aaron Fisk, University of Windsor) 
7) Effects of Global Warming on Polar Bears, Seals and Whales (Steven Ferguson, Fisheries 

and Oceans Canada) 
8) How Seabirds Can Help Detect Ecosystem Change in the Arctic (William Montevecchi, 

Memorial University of Newfoundland) 
9) Impacts of Severe Arctic Storms and Climate Change on Coastal Areas (Will Perrie, 

Fisheries & Oceans Canada) 
10) Investigation of the Effect of Climate Change on Nutrient and Carbon Cycles in the 

Arctic Ocean (Roger François, University of British Columbia) 
11) Ocean Currents of Arctic Canada (Humfrey Melling, Fisheries and Oceans Canada) 
12) Ocean Production of Trace Gases in the Arctic and their Impact on Climate (Maurice 

Levasseur, Université Laval) 
 
Major accomplishments: With most of the field work completed by 2007-2008, in 2009 
major findings from the IPY years began to emerge, bringing key joint publications, and outreach 
efforts.  Canada held an Early Results Workshop in March 2010 at which major early findings in 
the field of ocean science from the Canadian IPY program and partners were presented.  Some of 
the key results relating to the Arctic Ocean from the workshop are listed here.    
 
(Kaufman et al., 2009. Recent Warming Reverses Long-Term Arctic Cooling. Science 325: 1236 
– 1239)  Decadally-resolved proxy temperature records from the past 2000 years indicate that the 
cooling trend in the first part of that period was reversed during the 20th century, with four of the 
five warmest decades of our 2000-year-long reconstruction occurring between 1950 and 2000, 
indicating a warming trend since 1950.  
 
(Kwok et al., 2009. Thinning and volume loss of the Arctic Ocean sea ice cover: 2003–2008, 
Journal of Geophysical Research, 114: C07005, 1 – 16)  Trends in the US ICESat campaigns 
indicate that multiyear (MY) sea ice recovery did not occur in 2005 and 2007.  Along with a more 
than 42% decrease in multiyear (MY) ice coverage since 2005, there was a remarkable thinning 
of ~0.6 m in MY ice thickness over four years. In contrast, the average thickness in midwinter of 
seasonal ice (~2 m), which covered more than two-thirds of the Arctic Ocean in 2007, exhibited a 
negligible trend.  Average winter sea ice volume over the period, weighted by a loss of ~3000 
km3 between 2007 and 2008, was ~14,000 km3.  The total MY ice volume in winter has 
experienced a net loss of 6300 km3 (>40%) in the four years since 2005, while the first-year ice 
cover gained volume owing to increased overall area coverage.  The overall decline in sea ice 
volume and thickness are explained almost entirely by changes in the MY ice cover.  
 
[(i ) Allison et al., 2009. Review: Ice sheet mass balance and sea level, Antarctic Science, 21(5): 
413 – 426. (ii ) Velicogna, I., 2009. Increasing rates of ice mass loss from the Greenland and 
Antarctic ice sheets revealed by GRACE, Geophys. Res. Lett., 36: LI9503 (iii ) Michael van den 
Brooke et al., 2009. Partitioning Recent Greenland Mass Loss, Science, 329: 984 – 986].  The 
Greenland ice sheet (GIS) is contributing to present sea level rise, suggesting that the rate of loss 
from the sheet has recently increased.  
 
(Yamamoto-Kawai et al., 2009. Aragonite Undersaturation in the Arctic Ocean: Effects of Ocean 
Acidification and Sea Ice Melt, Science, 326: 5956, 1098 - 1100) The increase in anthropogenic 
carbon dioxide emissions and attendant increase in ocean acidification and sea ice melt act 
together to decrease the saturation state of calcium carbonate in the Canada Basin of the Arctic 



Ocean.  In 2008, surface waters were undersaturated with respect to aragonite, a relatively soluble 

form of calcium carbonate found in plankton and invertebrates.  Undersaturation was found to be 
a direct consequence of the recent extensive melting of sea ice in the Canada Basin.  In addition, 
the retreat of the ice edge well past the shelf-break has produced conditions favourable to 
enhanced upwelling of subsurface, aragonite-undersaturated water onto the Arctic continental 
shelf.  Undersaturation will affect both planktonic and benthic calcifying biota and therefore the 
composition of the Arctic ecosystem. 
 
Additional early results will be presented at the IPY Oslo Science Conference in June 2010. 
 
Planned work: Canadian researchers will be attending the IPY Oslo Science Conference in 
June 2010.  Data analysis, publications, and synthesis reporting will continue into 2011.  Canada 
will hold its final IPY Conference in April 2012, with the theme “From Knowledge to Action”.  
Efforts will focus on translating research results into policy and long-term programs. 
 
Data: IPY researchers are required to store metadata in a central Canadian database 
(http://www.polardata.ca).  Data can be obtained by contacting lead researchers directly.  Most 
ocean science data is also accessible at Fisheries and Oceans Website (http://www.dfo-
mpo.gc.ca/science/data-donnees/index-eng.html).   
 

 
2.0 Activity: HEALTH OF THE OCEANS 
 
Lead: Gwendoline Malo (gwendoline.malo@dfo-mpo.gc.ca) Government of Canada  
 
Lead Organizations: Fisheries and Oceans Canada, Environment Canada, Indian and Northern 
Affairs Canada, Parks Canada, Transport Canada 
 



Date initiated: The program started in 2007, and is approved for a five-year period.   
 
Ending date: The program concludes March 31, 2012. 
 
Description:  This initiative will contribute to identifying a common monitoring strategy in 
shared and boundary waters, and study relevant socio-economic and governance structures in 
place in the Arctic.  The research focus is on ecosystem-based management in the Arctic, cold 
water corals, a Marine Protected Areas network, advice, emergencies and spill capacity.  
 
Work accomplished:  Twenty-two initiatives were approved under the Health of the Oceans 
(HOTO) program.  The main focus for the Arctic is the production of ecosystem-based synthesis 
reports, which are to describe current scientific knowledge in zones of interest, and develop 
indicators of ecosystem state and change in those zones.  Of particular note are the following 
reports and assessments: 

·  Arctic Marine Shipping Assessment (http://www.pame.is/)  
·  Arctic Council’s Best Practices on Ecosystem Based Management in the Arctic 
·  State of the Arctic Basin Report 
·  Ecological and Biological Assessments 

 
3.0 Activity: UNCLOS – EXTENDED CONTINENTAL SHELF PROGRAM 
 
Lead:  Jacob Verhoef (Jacob.verhoef@nrcan-rncan.gc.ca) Natural Resources Canada, Julian 
Goodyear (Julian.Goodyear@dfo-mpo.gc.ca) Fisheries and Oceans Canada. 
  
Lead Organizations: Natural Resources Canada, Fisheries and Oceans Canada, Indian and 
Northern Affairs Canada, Environment Canada, National Defence Canada 
 
Date initiated: This project was initiated in April of 2004.  
 
Ending date: The Project will continue to March 2014. 

Description : The United Nations Convention on the Law of the Sea (UNCLOS) governs the 
delineation of the continental shelf where it extends beyond the 200-nautical-mile exclusive 
economic zone (EEZ). A coastal state with a continental shelf extending beyond 200 nautical 
miles has 10 years from its ratification of UNCLOS to make a submission to the United Nations 
Commission for the Limits of the Continental Shelf (the Commission).  Canada ratified UNCLOS 
in 2003 and has until 2013 to present a submission to the Commission.  Canada’s scientific work 
in the Arctic will establish the maximum extent of its continental shelf.  Canada’s program is 
carried out in cooperation with Denmark, Russia and the United States, while domestically, the 
Departments of Natural Resources, Foreign Affairs and International Trade, and Fisheries and 
Oceans are working together.  Particulars of the outer limit of Canada’s continental shelf will be 
submitted to the Commission by the end of 2013.   
 
Work accomplished: In the spring of 2009, bathymetry and gravity data collection was 
conducted in an area north of Ellesmere Island.  Also in the spring, an aero survey was planned, 
(collecting both gravity and magnetic data) over both the Lomonosov and Alpha Ridges.  Both 
projects are being conducted in collaboration with Denmark.  In the fall of 2009, a two-ship 
operation was conducted in the northern Beaufort Sea, using the CCGS Louis S. St. Laurent, 
accompanied by the USCGC Healy.  During the 40-day joint survey, seismic, multibeam and 



single beam bathymetry and gravity data were collected.  Initial results indicate that large 
quantities of sediments are present in the entire Beaufort Sea region.   
 
Planned work: Surveys will continue using ice camps as well as ships to further define the 
region’s subsea characteristics.  New techniques are being refined and adopted, including the use 
of autonomous underwater vehicles with multibeam technology to survey to 2500 m depths under 
the ice.  This will enhance data collection in areas unable to be reached by either ship or ice 
camp.  
 
Data: The data is stored at the Bedford Institute of Oceanography (Dartmouth, Nova Scotia).  
Access to the data is restricted due to the nature of the program.   
 
4.0 Activity: OCEAN and ICE MODELLING 
 
Lead: Charles Hannah (Charles.Hannah@dfo-mpo.gc.ca) Fisheries and Oceans Canada 
 
Lead Organizations: Fisheries and Oceans Canada, Environment Canada 
 
Date initiated: This project was initiated in 1996. 
 
Ending date: No end date planned, work is ongoing. 
 
Description : Ice-ocean modelling for the Canadian Arctic using the OPA-NEMO system has 
started a new modelling stream. The new stream involves a pan-Arctic model with 18 km 
horizontal resolution and a high resolution sub-model for the Canadian Archipelago with 4.5 km 
resolution.  The coupling between the pan-Arctic model and the Archipelago sub-model is two-
way, so that the dynamics in the Archipelago (e.g., water mass transformations and better 
representations of water transport) can feed back into the pan-Arctic model when the water leaves 
the sub-model and re-enters the pan-Arctic model domain.  Numerical experiments to date using 
annual cycle forcing are very encouraging and show improvements in the simulation of sea ice 
along the Arctic Islands due to the higher resolution.   
 
Work accomplished: At present the work is focusing on improving simulations in the 
Beaufort Sea and resolving some technical issues related to incorporating tidal forcing into the 
two-way coupling.  Current status of the modelling is reported in Lu et al. (2010).   
 
Holloway, G., and Z. Wang .2009. Representing eddy stress in an Arctic Ocean model, J. 
Geophys. Res., 114, C06020, doi:10.1029/2008JC005169.  
 
Lu Y., S. Nudds, F. Dupont, M. Dunphy, C. Hannah, and S. Prinsenberg. 2010.  High-resolution 
Modelling of Ocean and Sea-ice Conditions in the Canadian Arctic Coastal Waters.  Proceedings 
of the 20th International Offshore (Ocean) and Polar Engineering Conference. Beijing, China. 20-
26 June 2010.   
 
Data: Most ocean science data is also accessible at Fisheries and Oceans Website 
(http://www.dfo-mpo.gc.ca/science/data-donnees/index-eng.html).   
 
5.0 Activity: CANADIAN ARGO PROGRAM (ARCTIC) 
 



Lead: Denis Gilbert (denis.gilbert@dfo-mpo.gc.ca ), Fisheries and Oceans Canada, Howard 
Freeland (howard.freeland@dfo-mpo.gc.ca) Fisheries and Oceans Canada, Ross Hendry 
(ross.hendry@dfo-mpo.gc.ca), Fisheries & Oceans Canada 

 
Lead Organizations: Fisheries and Oceans Canada 
 
Date initiated: 2001 
 
Ending date: No end date planned. 
 
Description:   Argo is an international project aimed at deploying and maintaining a global fleet 
of robotic devices in all oceans of the world specifically to enhance seasonal climate prediction 
and to monitor long-term changes in ocean heat and freshwater content.  Argo floats have become 
more ice-friendly and gradually Argo is moving into ice-infested waters, including the high 
Arctic, to monitor the global state of the oceans.  The first Argo floats were deployed in the 
Arctic Ocean four years ago, but it is only in the last two years that the effort has matured.  The 
costs of deployment in the high Arctic remain high and so far Canada has not attempted those 
deployments. 
 
Work accomplished: Over the last 12 months Canadians have deployed floats to support Argo 
in sub-Arctic regions, specifically in the Labrador Sea and southern Davis Strait, and in the 
Bering Sea.  Argo floats report temperature and salinity data in near real-time allowing real-time 
monitoring of these conditions in the oceans.  Argo floats have shown clear evidence of deep 
convective events developing in the Labrador Sea.  It is exciting that this can be done now in all 
weather conditions.  All of the participating countries accept the Argo open access data policy 
and so report data to publicly available sites in real time.  The following diagram shows the 
current distribution of floats colour-coded by the country launching the floats. 
 

 
Distribution of international oceanographic instruments across the oceans.  
 



Planned work: The work plan for 2010 will be observing areas that are affected by ice.  We are 
especially concerned about the lack of observations in the far western Bering Sea. Canada is 
negotiating with scientists at the Pacific Oceanological Institute in Vladivostok to have Canadian 
floats deployed along the coast of Kamchatka.  In the Atlantic sector, Canada will ensure that 
monitoring continues without interruption throughout the Labrador Sea.  Internationally, there is a 
strong focus on the deep Southern Ocean and increasing the coverage by Argo floats close to 
Antarctica. 
 
Data: Data are reported from the floats every 10 days.  The data are processed with automated 
systems and broadcast within hours of the data being acquired on the Global Telecommunications 
System (GTS).  Thus, all countries that are members of the World Meteorological Organization 
receive the data.  These data are broadcast in a flat ASCII format called the TESAC format, but 
Canada is now experimenting with a new system for the GTS and is the first country to be 
broadcasting data using this new binary BUFR format.  The data are also all lodged, within 24 
hours of acquisition, with one of two Argo Global Data Assembly Centres (GDACs).  Anyone on 
the planet can access the data at these centres via web pages.  The default format on the Global 
Data Assembly Centres is NetCDF.  Canada contributed to the design of most of the Argo data 
policies and subscribes to them all. 
 
6.0 Activity: JOINT OCEAN ICE STUDY / BEAUFORT GYRE EXPLORATION 
PROJECT 
 
Lead: Fiona McLaughlin  (Fiona.Mclaughlin@dfo-mpo.gc.ca) Fisheries and Oceans Canada  
 
Lead Organizations: Fisheries and Oceans Canada, Woods Hole Oceanographic Institute 
(WHOI, US), Japanese Marine Science and Technology Centre (JAMSTEC, Japan) 
 
Date initiated: The Joint Ocean Ice Study (JOIS) / Beaufort Gyre Exploration Project (BGEP) 
was initiated in 2003. 
 
Ending date: The program has been renewed to 2014.   
 
Description: The Joint Western Arctic Climate Study (JWACS), an ongoing collaboration 
between Fisheries and Oceans Canada, JAMSTEC (Japan), and WHOI (US), is conducted 
annually onboard the CCGS Louis S St-Laurent.   

The Beaufort Gyre in the Canadian Basin is the largest freshwater storage reservoir in the Arctic.  
However, its variability and influence on circulation and the export of freshwater to the global 
ocean is poorly understood.  Research conducted under this program will assist with 
understanding climate change in the region, and will provide substantial contributions to the 
Study of Environmental Arctic Change (SEARCH), the international Arctic and Subarctic Ocean 
Fluxes (ASOF) study, and other programs. 

An approximately 30-day program takes place annually in the Canada Basin from the Beaufort 
Shelf north to 83°N.  Sampling includes full-depth CTD casts with water samples analyzed for  
biological, geochemical and physical properties of the seawater; deployment of expendable 
temperature, salinity and current meter probes increases the spatial resolution of the CTD 
measurements; moorings and ice buoys are serviced and deployed in the deep basin for daily time 
series; and hourly ice observations are made and on-ice surveys undertaken to measure thickness 
and snow cover.  The biological program includes vertical net tows to collect zooplankton 
samples for taxonomic and population distribution studies; DNA analysis; biomass estimation 



and stable isotope analysis of food web structure; and underway measurements of the surface 
water.   
 
Work accomplished: Five continuous years of data have led to major publications relating to 
the multidisciplinary work as part of the JOIS / BGEP program.  The US/Canada/Japan 
partnership on the program continues. (http://www.whoi.edu/beaufortgyre/)  
 
Data: Most ocean science data is also accessible from the Fisheries and Oceans website 
(http://www.dfo-mpo.gc.ca/science/data-donnees/index-eng.html).   
 
7.0 Activity: ECOSYSTEM RESEARCH – HYDROCARBON DEVELOPMENT 
 
Activity Subset : Northern Marine Coastal and Ecosystem Study in the Canadian Beaufort Sea 
 
Lead: Lisa Loseto (Lisa.Loseto@dfo-mpo.gc.ca) Fisheries and Oceans Canada, Martin Fortier 
(Martin.Fortier@arcticnet.ulaval.ca) ArcticNet, Steve Blasco (Steve.Blasco@nrcan-rncan.gc.ca) 
Natural Resources Canada 
 
Lead Organizations: Fisheries and Oceans Canada, ArcticNet, Natural Resources Canada 
Indian and Northern Affairs Canada, Environment Canada, Canadian Museum of Nature, Polish 
Institute of Oceanology, Imperial Oil Limited 
 
Date initiated: The Beaufort Sea Regional Habitat Mapping workshop in 2002 identified the 
areas of interest to government, industry and communities in the coastal regions of the Beaufort 
Sea.  
 
Ending date: The program is ongoing. 
 
Description : Up to 13 scientists participate on each of the six legs of this multidisciplinary 
science program on the small ice-strengthened ship (53 m length), CCGS Nahidik.  In 2009, 
ArcticNet (CCGS Amundsen) also participated, working in the deeper shelf-break region.  This 
Beaufort-wide ecosystem study is being conducted to understand better the habitats, 
physical/chemical oceanographic and ecosystem processes, and ecologically and biologically 
significant areas in the Beaufort Sea, with a specific focus on regulatory needs related to the 
development of oil and gas.   
 
Work accomplished: In 2009, a 12-week (6-leg) program was conducted from the CCGS 
Nahidik and a 4-week program was conducted from the CCGS Amundsen.     
 
Planned work: In 2010, a 6-week program is planned which will focus on industry-specific 
lease blocks in the Canadian Beaufort Sea from the CCGS Amundsen.  The goal is to increase the 
level and spatial coverage of sea-ice, geological and environmental data collected in the Beaufort 
Sea/Mackenzie Shelf/Amundsen Gulf region.   
 
Data: Canadian researchers are required to store metadata in a central Canadian database 
(http://www.polardata.ca).  Data can be obtained by contacting lead researchers directly.  Most 
ocean science data is also accessible at Fisheries and Oceans Website (http://www.dfo-
mpo.gc.ca/science/data-donnees/index-eng.html).   
 
8.0 Activity: INTERNATIONAL ARCTIC BUOY PROGRAM 



 
Activity Subset : Canadian International Arctic Buoy Program 
 
Lead:  Ed Hudson  (Edward.hudson@ec.gc.ca), Environment Canada 
 
Lead Organizations: Environment Canada, Fisheries and Oceans Canada 
 
Date initiated: 1970s 
 
Ending date: No foreseeable end date. 
 
Description : The objective of the International Arctic Buoy Programme is to establish and 
maintain a network of drifting buoys in the Arctic Ocean to provide meteorological and 
oceanographic data for real-time operational requirements and research purposes including 
support to the World Climate Research Programme (WCRP) and the World Weather Watch 
(WWW) Programme. The Programme will build upon cooperation among those agencies and 
institutions with Arctic interests. 
 
Work accomplished: Environment Canada and their partners currently have nine ICEX “627” 
buoys active in the Arctic Basin and two grounded on the North Alaska Coast, and five Canadian 
Ice Service “633” buoys. Four of the ICEX-AIR buoys were deployed during the August 2008 
US Naval Meteorology and Oceanography Command White Trident exercise.  The annual 
Meteorological Service of Canada deployment flights were conducted on April 2, 2009 out of 
Eureka using a Twin Otter landing on ice.  A single buoy was deployed in the ice.  Metocean Ice 
Beacon Argos 66267/WMO 48676 was deployed at 79°57.8’N 110°02.9’W for US IABP 
participants.  A helicopter from the CCGS Sir Wilfrid Laurier - SVP-B Argos 83652/WMO 
48504 was deployed on floe 71.9°N 133.1°W on October 2, 2008.  
 
Jan Bottenheim, as part of the OASIS-CANADA project and working with US and European 
collaborators, tested a prototype buoy for measuring atmospheric components such as ozone, 
bromine monoxide and carbon dioxide. The testing occurred on ice off Barrow, Alaska from 
February to mid-May 2009.  The O-buoy performed very well.  
 
The O-buoy will next twin with a WHOI buoy deployment in September from the CCGS Louis S. 
St Laurent. Jan and his team expect to receive real data this coming winter and spring.  Archived 
data can be accessed at http://transport.sri.com/obuoy/monitor.  
 
The US portion of the development of the O-buoy is funded by the US National Science 
Foundation.  Two Canadian-built O-buoys should be ready by the end of 2009.  The plan is to 
first deploy them side-by-side with a second American O-buoy, again in Barrow, Alaska. If the 
tests prove successful, the Canadian O-buoys will be available for deployment by late spring 
2010. 
 
Planned work:  Environment Canada plans to maintain focus on buoys for operational 
meteorological purposes: obtain surface air pressure and surface air temperature data; participate 
in the annual White Trident Exercise by funding two ICEX AIR buoys; continue annual late 
March or early April Twin Otter landing-on-ice deployments out of Eureka (contingent on Polar 
Continental Shelf Project contributing Twin Otter flying hours and the U.S. or other IABP 
Participants providing buoys to deploy); consider the use of buoys that can survive the ice 
freeze/thaw cycle and in open water. 
 



Data: A complete and up-to-date list of GTS bulletin headers including the headers to find Arctic 
buoy data resides on the Data Buoy Cooperation Programme (DBCP) website: 
http://dbcp.nos.noaa.gov/dbcp/1gbh.html. 
 
 
9.0 Activity: ARCTIC MARINE BIODIVERSITY 
 
Activity Subset :  Participation in the Marine Expert Monitoring Group of the Circumpolar 
Biodiversity Monitoring Program under the Arctic Council. 
 
Lead:  Canadian Lead - Dr. Jill Watkins (jill.watkins@dfo-mpo.gc.ca), Fisheries and Oceans 
Canada�
 
Date initiated : Fall 2008�
 
Ending date:  Phase I (development):  summer/fall 2010;  Phase II (implementation):  2010 - 
ongoing�
 
Description:  The Marine Expert Monitoring Group (MEMG) was established by the Arctic 
Council to develop, by 2010, a multidisciplinary, integrated, pan-Arctic long-term biodiversity 
monitoring plan for priority marine ecosystems (pan-Arctic Marine Biodiversity Monitoring 
Plan).  The purpose is to establish baselines for key focal species, detect changes over time, and 
link these, where appropriate with anthropogenic stressors.  The Plan should:  identify an 
essential set of circumpolar indicators for the selected priority marine ecosystems; make use of 
existing monitoring capacity and information (scientific and community based); identify key 
abiotic parameters, relevant to marine biodiversity, that need continual monitoring; address 
current gaps in coverage (elemental, spatial, temporal); and identify a core set of standardized 
protocols for pan-Arctic implementation. 
 
Work accomplished: Canada has established a Canadian Expert Group to assist with 
developing Canada's input to the pan-Arctic Plan.  The intention is also to develop a Canadian 
Arctic Marine Biodiversity Monitoring Plan to serve national objectives.  The Canadian Expert 
Group is composed of experts in fields relevant to Arctic marine biodiversity and members are 
drawn from government, academia, and Aboriginal organizations.  Focal marine regions are 
being selected based on:  their importance to biodiversity; the strength of the existing dataset and 
likelihood of future data collection; and level of stress being (or expected to be) experienced due 
to human activities.  The Monitoring Plan is being designed to answer key scientific questions 
about the potential effects of anthropogenic stressors on biodiversity.  An inventory has been 
compiled of relevant ongoing programs including those that involve community-based 
monitoring.  A conceptual model of the Arctic marine ecosystem has been developed and key 
focal species, parameters and indicators for monitoring have also been selected.  A draft pan-
Arctic Plan was produced in early 2010 and has been peer-reviewed by experts in fields relevant 
to Arctic marine biodiversity. 
 
Planned work: The pan-Arctic Marine Biodiversity Monitoring Plan will be presented to the 
Conservation of Arctic Flora and Fauna (CAFF) Board for approval in 2010. Implementation is 
planned to start in late 2010.  It is hoped that the Canadian Plan will also be ready in 2010, and 
that implementation will start shortly thereafter. 
 
10.0 ARCTICNET 
 



Activity Subset : ArcticNet Phase II 
 
Lead:  Louis Fortier (Université Laval) (louis.fortier@bio.ulaval.ca); Martin Fortier (Université 
Laval) (martin.fortier@arcticnet.ulaval.ca)  
 
Lead Organizations: ArcticNet, Université Laval 
 
Date initiated: 2004 
 
Ending date: 2011, with the possibility of extension for another seven years.   
 
Description:  Following the successful completion of its first mid-term review in November 
2007, ArcticNet held a general call for proposals in the fall of 2007 to develop its Phase II (2008-
2011) research program.  After an extensive review process, 28 projects were selected to form the 
core research program until March 2011.  A total of 110 Network Investigators are now funded as 
part of ArcticNet, including 42 new researchers to the Network.  ArcticNet’s Phase II research 
program continues to support a multidisciplinary approach with a breadth of research topics 
including the monitoring and modelling of climate indicators, the study of infrastructure 
destabilization, marine and terrestrial ecosystems, geopolitics, and the socio-cultural and health 
impacts of climate change. Research projects are increasingly focused towards Integrated 
Regional Impact Studies (IRISes) dedicated to the consequences of change on the society and 
ecosystems of the coastal western and central Arctic, eastern Arctic and Subarctic, and Hudson 
Bay.  The ultimate goal of integrating research results within this framework is the production of 
Regional Assessments that will be a key tool for decision-makers in developing policies and 
strategies for an increasingly stressed Arctic system.  The 28 projects are detailed in the ArcticNet 
Annual Report 2007-09.  Research abstracts from the Phase I program (2004-2008) and 2009 
work are collected in the ArcticNet 2009 Conference Proceedings.  Both documents can be 
accessed from the ArcticNet website http://www.arcticnet.ulaval.ca. 
 
Planned work:  The ArcticNet Phase II research program continues, while continually 
expanding its research partnerships nationally and internationally with institutes, private industry 
and northern organizations. 
 
Data: ArcticNet researchers are required to store metadata in a central Canadian database 
(http://www.polardata.ca).  Data can be obtained by contacting lead researchers directly.   
 
11.0  INTERNATIONAL GLOBAL OCEAN SHIP-BASED HYDROGR APHIC 
INVESTIGATIONS PROGRAM (GO-SHIP) PROGRAM 
 
Lead:  Brian Petrie (brian.petrie@mar.dfo-mpo.gc.ca) Fisheries and Oceans Canada, Craig Lee 
(craig@apl.washington.edu) University of Washington, Kumiko Azetsu-Scott  (kumiko.azetsu-
scott@mar.dfo-mpo.gc.ca) Fisheries and Oceans Canada, and Jim Hamilton (jim.hamilton@dfo-
mpo.gc.ca) Fisheries and Oceans Canada 
 
Lead Organizations: Fisheries and Oceans Canada 
 
Date initiated: The Global Ocean Ship-based Hydrographic Investigations Program (GO-SHIP) 
Panel was established in 2007 by the International Ocean Carbon Coordination Project (IOCCP) 
and Climate Variability and Predictability (CLIVAR) project to develop a strategy for a sustained 
global repeat hydrography program and to revise the 1994 World Ocean Climate Experiment 
(WOCE) hydrographic program manual. 



 
Ending date: No foreseeable end date. 
 
Description: GO-SHIP brings together scientists with interests in physical oceanography, the 
carbon cycle, marine biogeochemistry and ecosystems, and other users and collectors of ocean 
interior data to develop a sustained global network of hydrographic sections as part of the Global 
Ocean/Climate Observing System. Based on community discussions at the OceanObs09 
Conference, the Panel recommended that a sustained repeat hydrography program be undertaken 
to: develop formal international agreements for a sustained international repeat ship-based 
hydrography program, including an internationally agreed strategy and implementation plan 
building on the guidelines in the Community White Paper; advocate for national contributions to 
this strategy and national participation in the global program; provide a central forum for 
communication and coordination; and develop syntheses of hydrographic data, in partnership 
with national, regional, and global research programs (http://www.go-ship.org/). 
 

 
 
Work accomplished: The Canadian sections of Davis Strait and Barrow Strait lines are 
recognized as GO-SHIP program lines.    
 
Davis Strait:  In partnership with the Applied Physics Laboratory of the University of 
Washington, Fisheries and Oceans Canada’s Bedford Institute of Oceanography is participating in 
a five-year (2002-2007) analysis, observational (beginning in 2004) and modelling program as 
part of the Arctic-Subarctic Ocean Flux (ASOF) Program, now continuing as a US project. (US-
IPY – Craig Lee and Brian Petrie).  
 
Barrow Strait: This array was established in 1998 to measure freshwater, heat and volume 
transports through the eastern end of the Northwest Passage, with a 12-year continuous time 
series of transport data in this critical gateway between the Arctic Ocean and the northwest 
Atlantic. (Jim Hamilton) 
 



Planned work:  Canadian transect lines will continue to be supported as part of annual surveys 
in the Arctic.   
 
Data: Most ocean science data is also accessible at the Fisheries and Oceans website 
(http://www.dfo-mpo.gc.ca/science/data-donnees/index-eng.html).   
 
 
 


