CANADA

Canadian government and university academic gralpsg with their local and international
partners, are active in a range of topics relet@drctic Ocean research. Results of these
research activities serve a wide range of purpioehsding (but not limited to):

a) providing a scientifically credible underpinning @overnment ocean and coastal
resource management and sustainable developmesitdemaking;

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

¢) training, knowledge sharing and capacity buildinighim the next generation of Arctic
researchers, including youth and Arctic residents;

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

The following is a brief summary describing Canadarctic 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 Federair@m Office (www.ipy-api.gc.ca

Lead Organizations:  University of Alberta, Indian and Northern AffaiCanada, Fisheries
and Oceans Canada, University of Manitoba, EnviemnCanada, Université Laval, University
of British Columbia, ArcticNet

Date initiated: International Polar Year projects in Canada startét006-07. The
Government of Canada committed five years of fupdinthese projects.

Ending date: The final year of funding for field research wa®20 All projects will conclude
by 2011-12. The global IPY Final Conference "Fridnowledge to Action" will be held April
22-27, 2012 in Montréal, Canada.

Description : Arctic Ocean research within Canada tends to aakeiltidisciplinary approach,
increasing its complexity but ultimately benefitibgth researchers and their partners. The
International Polar Year 2007-2008 (IPY) has ultiehaallowed Canada to address gaps
identified through more than a decade of Arctic &ceesearch. Studies of biological hotspots
(such as flaw leads), freshwater inputs and flukesugh the Canadian Archipelago, ice status
and change studies, seafloor geological and bicsltyestudies, and the Arctic’s role in global
circulation are examples of such work. IPY leavekind a significant legacy, such as baseline
studies, increased partnerships, a new generdtipouog scientists, and the provision of
innovative technologies — these are just a fewPdfd 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 biotaeyTare:
1) Beluga Tagging in the Arctic (Mike Hammill, Fishesiand Oceans Canada)
2) Canada’s Three Oceans — C30 (Eddy Carmack, Fishemig Oceans Canada)
3) The Carbon Cycle in the Canadian Arctic and Sulta€@bntinental Margin (Charles
Gobeil, Université du Quebec)



4) The Circumpolar Flaw Lead System Study (David Barbaiversity of Manitoba)

5) Climate Variability and Change Effects on Charthe Arctic (Jim Reist, Fisheries and
Oceans Canada)

6) Determining the Diet of Greenland Shark (Aaron Figkiversity of Windsor)

7) Effects of Global Warming on Polar Bears, Seals\Midles (Steven Ferguson, Fisheries
and Oceans Canada)

8) How Seabirds Can Help Detect Ecosystem ChangeeiAtétic (William Montevecchi,
Memorial University of Newfoundland)

9) Impacts of Severe Arctic Storms and Climate Chamg€oastal Areas (Will Perrie,
Fisheries & Oceans Canada)

10) Investigation of the Effect of Climate Change ontidunt and Carbon Cycles in the
Arctic Ocean (Roger Francgois, University of BritSblumbia)

11) Ocean Currents of Arctic Canada (Humfrey Mellingghieries and Oceans Canada)

12) Ocean Production of Trace Gases in the Arctic had tmpact on Climate (Maurice
Levasseur, Université Laval)

Major accomplishments:  With most of the field work completed by 2007-20682009

major findings from the IPY years began to emebgimging key joint publications, and outreach
efforts. Canada held an Early Results Workshddanch 2010 at which major early findings in
the field of ocean science from the Canadian IRdgmm and partners were presented. Some of
the key results relating to the Arctic Ocean fréma workshop are listed here.

(Kaufman et al., 2009. Recent Warming Reverses Hargn Arctic Cooling.Science325: 1236
—1239) Decadally-resolved proxy temperature @xémom the past 2000 years indicate that the
cooling trend in the first part of that period wasersedluring the 20th century, with four of the
five warmest decaded our 2000-year-long reconstruction occurring lestw 195@&nd 2000,
indicating a warming trend since 1950.

(Kwok et al., 2009. Thinning and volume loss of fretic Ocean sea ice cover: 2003-2008,
Journal of Geophysical Researdi4: C07005, 1 — 16) Trends in the US ICESatpzagms
indicate that multiyear (MY) sea ice recovery dat accur in 2005 and 2007. Along with a more
than 42% decrease in multiyear (MY) ice coveragees005, there was a remarkable thinning
of ~0.6 m in MY ice thickness over four years. In casty the average thickness in midwinter of
seasonal ice<2 m), which covered more than two-thirds of theti&r©cean in 2007, exhibited a
negligible trend. Average winter sea ice volumerdhe period, weighted by a loss~&000

km® between 2007 and 2008, wab4,000 kmi. The total MY ice volume in winter has
experienced a net loss of 6300%m40%) in the four years since 2005, while thetfirear ice
cover gained volume owing to increased overall amarage. The overall decline in sea ice
volume and thickness are explained almost entbrglghanges in the MY ice cover.

[(i) Allison et al., 2009. Review: Ice sheet mass baard sea levelntarctic Science21(5):

413 — 426(ii) Velicogna, I., 2009. Increasing rates of ice mass from the Greenland and
Antarctic ice sheets revealed by GRA@Eophys. Res. LetB6: LI9503(iii) Michael van den
Brooke et al., 2009. Partitioning Recent Greenlsiads LossScience329: 984 — 986]. The
Greenland ice sheet (GIS) is contributing to presea level rise, suggesting that the rate of loss
from the sheet has recently increased.

(Yamamoto-Kawai et al., 2009. Aragonite Undersatorain the Arctic Ocean: Effects of Ocean
Acidification and Sea Ice Mel§cience326: 5956, 1098 - 1100) The increase in anthrepiog
carbon dioxide emissions and attendactease in ocean acidification and sea ice melt ac
togetheto decrease the saturation state of calcium catbanaheCanada Basin of the Arctic



Ocean. In 2008, surface waters wamdersaturated with respect to aragonite, a relgtsoluble
form of calcium carbonate found in plankton anceitebratesUndersaturation was found to be
a direct consequence of tleeent extensive melting of sea ice in the CanamarnB Inaddition,
the retreat of the ice edge well past the sheliinas produced conditions favourable to
enhanced upwelling of subsurfaaeagonite-undersaturated water onto the Arcticinental
shelf. Undersaturation will affect both planktonic and tiea calcifyingbiota and therefore the
composition of the Arctic ecosystem.

Additional early results will be presented at tR& IOslo Science Conference in June 2010.

Planned work: Canadian researchers will be attending the IPY SGslence Conference in
June 2010. Data analysis, publications, and sgigheporting will continue into 2011. Canada
will hold its final IPY Conference in April 2012, itk the theme “From Knowledge to Action”.
Efforts will focus on translating research resuite policy and long-term programs.

Data: IPY researchers are required to store metadataémi@al Canadian database
(http://www.polardata.da Data can be obtained by contacting lead rekeesdirectly. Most
ocean science data is also accessible at Fislzrie®ceans Websitat(p://www.dfo-
mpo.gc.ca/science/data-donnees/index-eng)html
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2.0 Activity: HEALTH OF THE OCEANS

Lead: Gwendoline Malo gwendoline.malo@dfo-mpo.gc)x&overnment of Canada

Lead Organizations: Fisheries and Oceans Canada, Environment Canatianland Northern
Affairs Canada, Parks Canada, Transport Canada



Date initiated: The program started in 2007, and is approved fiweayear period.
Ending date: The program concludes March 31, 2012.

Description:  This initiative will contribute to identifying a @omon monitoring strategy in
shared and boundary waters, and study relevard-eacinomic and governance structures in
place in the Arctic. The research focus is on gstesn-based management in the Arctic, cold
water corals, a Marine Protected Areas networkicedemergencies and spill capacity.

Work accomplished:  Twenty-two initiatives were approved under the eaf the Oceans
(HOTO) program.The main focus for the Arctic is the productionecbsystem-based synthesis
reports, which are to describe current scientifiowledge in zones of interest, and develop
indicators of ecosystem state and change in thmsesz Of particular note are the following
reports and assessments:

Arctic Marine Shipping Assessmetti://www.pame.ig/

Arctic Council’s Best Practices on Ecosystem Bddadagement in the Arctic

State of the Arctic Basin Report

Ecological and Biological Assessments

3.0 Activity: UNCLOS — EXTENDED CONTINENTAL SHELF PROGRAM

Lead: Jacob VerhoefJacob.verhoef@nrcan-rncan.gg.b&atural Resources Canada, Julian
Goodyear Julian.Goodyear@dfo-mpo.gc)déisheries and Oceans Canada.

Lead Organizations: Natural Resources Canada, Fisheries and Oceangl&dndian and
Northern Affairs Canada, Environment Canada, Nafi@efence 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 tha 8¢NCLOS) governs the
delineation of the continental shelf where it edi®beyond the 200-nautical-mile exclusive
economic zone (EEZ). A coastal state with a contaleshelf extending beyond 200 nautical
miles has 10 years from its ratification of UNCL@Smake a submission to the United Nations
Commission for the Limits of the Continental Shghfe Commission). Canada ratified UNCLOS
in 2003 and has until 2013 to present a submigsitime Commission. Canada’s scientific work
in the Arctic will establish the maximum extentitsf continental shelf. Canada’s program is
carried out in cooperation with Denmark, Russia twedUnited States, while domestically, the
Departments of Natural Resources, Foreign Affaii laternational Trade, and Fisheries and
Oceans are working together. Particulars of thierdimit 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 daibection was
conducted in an area north of Ellesmere Islando Al the spring, an aero survey was planned,
(collecting both gravity and magnetic data) ovethitbe Lomonosov and Alpha Ridges. Both
projects are being conducted in collaboration Wiemmark. In the fall of 2009, a two-ship
operation was conducted in the northern Beaufaat 8ging the CCGBouis S. St. Laurent
accompanied by the USCG®zaly. During the 40-day joint survey, seismic, multibeand



single beam bathymetry and gravity data were c@tkclinitial results indicate that large
guantities of sediments are present in the enga@uBrt Sea region.

Planned work: Surveys will continue using ice camps as well agssto further define the
region’s subsea characteristics. New techniguebeing refined and adopted, including the use
of autonomous underwater vehicles with multibeachitelogy to survey to 2500 m depths under
the ice. This will enhance data collection in araaable to be reached by either ship or ice
camp.

Data: The data is stored at the Bedford Institute of @ogaaphy (Dartmouth, Nova Scotia).
Access to the data is restricted due to the natiuttlee program.

4.0 Activity: OCEAN and ICE MODELLING

Lead: Charles HannahQharles.Hannah@dfo-mpo.qgc)d@sheries 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 ugtmg OPA-NEMO system has
started a new modelling stream. The new streanhiss@ pan-Arctic model with 18 km
horizontal resolution and a high resolution sub-eiddr the Canadian Archipelago with 4.5 km
resolution. The coupling between the pan-Arctidei@and the Archipelago sub-model is two-
way, so that the dynamics in the Archipelago (evgter mass transformations and better
representations of water transport) can feed batokthe pan-Arctic model when the water leaves
the sub-model and re-enters the pan-Arctic modedadn. Numerical experiments to date using
annual cycle forcing are very encouraging and simagvovements in the simulation of sea ice
along the Arctic Islands due to the higher resotuti

Work accomplished: At present the work is focusing on improving sintigdas in the
Beaufort Sea and resolving some technical issuatedeto incorporating tidal forcing into the
two-way coupling. Current status of the modellimgeported in Lu et al. (2010).

Holloway, G., and Z. Wang .2009. Representing exld3ss in an Arctic Ocean modég!,
Geophys. Resl14, C06020, doi:10.1029/2008JC005169.

Lu Y., S. Nudds, F. Dupont, M. Dunphy, C. Hannaitd &. Prinsenberg. 2010. High-resolution
Modelling of Ocean and Sea-ice Conditions in thadtian Arctic Coastal Waters. Proceedings
of the 20th International Offshore (Ocean) and PBlegineering Conference. Beijing, China. 20-
26 June 2010.

Data: Most ocean science data is also accessible atrfestand Oceans Website
(http://www.dfo-mpo.gc.ca/science/data-donnees/iretex htm).

5.0 Activity: CANADIAN ARGO PROGRAM (ARCTIC)



Lead: Denis Gilbert denis.qgilbert@dfo-mpo.gc.daFisheries and Oceans Canada, Howard
Freeland ljoward.freeland@dfo-mpo.gc)ceisheries and Oceans Canada, Ross Hendry
(ross.hendry@dfo-mpo.gc.ca), Fisheries & Oceanadan

Lead Organizations: Fisheries and Oceans Canada
Date initiated: 2001
Ending date: No end date planned.

Description:  Argo is an international project aimed at deplgyémd maintaining a global fleet
of robotic devices in all oceans of the world sfieally to enhance seasonal climate prediction
and to monitor long-term changes in ocean heafrastiwater content. Argo floats have become
more ice-friendly and gradually Argo is moving inte-infested waters, including the high

Arctic, to monitor the global state of the oceaffe first Argo floats were deployed in the

Arctic Ocean four years ago, but it is only in thst two years that the effort has matured. The
costs of deployment in the high Arctic remain hagtd so far Canada has not attempted those
deployments.

Work accomplished: Over the last 12 months Canadians have deployatkfto support Argo
in sub-Arctic regions, specifically in the Labradgga and southern Davis Strait, and in the
Bering Sea. Argo floats report temperature anidisgddata in near real-time allowing real-time
monitoring of these conditions in the oceans. Atgats have shown clear evidence of deep
convective events developing in the Labrador Segs. exciting that this can be done now in all
weather conditions. All of the participating coties accept the Argo open access data policy
and so report data to publicly available siteseia time. The following diagram shows the
current distribution of floats colour-coded by tmuntry launching the floats.
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Planned work: The work plan for 2010 will be observing areas tirat affected by ice. We are
especially concerned about the lack of observaiiotize far western Bering Sea. Canada is
negotiating with scientists at the Pacific Oceagimlal Institute in Vladivostok to have Canadian
floats deployed along the coast of Kamchatka.hénAtlantic sector, Canada will ensure that
monitoring continues without interruption throughdiue Labrador Sea. Internationally, there is a
strong focus on the deep Southern Ocean and imegeth® coverage by Argo floats close to
Antarctica.

Data: Data are reported from the floats every 10 dayse data are processed with automated
systems and broadcast within hours of the datagsquired on the Global Telecommunications
System (GTS). Thus, all countries that are membietise World Meteorological Organization
receive the data. These data are broadcastat ASICII format called the TESAC format, but
Canada is now experimenting with a new systemherGTS and is the first country to be
broadcasting data using this new binary BUFR fornfdie data are also all lodged, within 24
hours of acquisition, with one of two Argo Globahta Assembly Centres (GDACs). Anyone on
the planet can access the data at these centregbipages. The default format on the Global
Data Assembly Centres is NetCDF. Canada contiibiatéhe 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 Eiona.Mclaughlin@dfo-mpo.gc.pé&isheries and Oceans Canada

Lead Organizations: Fisheries and Oceans Canada, Woods Hole Oceanagiagiitute
(WHOI, US), Japanese Marine Science and Techndlemtre (JAMSTEC, Japan)

Date initiated: The Joint Ocean Ice Study (JOIS) / Beaufort Gyrpl@&ation Project (BGEP)
was initiated in 2003.

Ending date: The program has been renewed to 2014.

Description: The Joint Western Arctic Climate Study (JWACS) oagoing collaboration
between Fisheries and Oceans Canada, JAMSTEC {JapanWVHOI (US), is conducted
annually onboard the CCASuis S St-Laurent.

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

An approximately 30-day program takes place anpuaithe Canada Basin from the Beaufort
Shelf north to 83°N. Sampling includes full-de@fD casts with water samples analyzed for
biological, geochemical and physical propertiethefseawater; deployment of expendable
temperature, salinity and current meter probesas®s the spatial resolution of the CTD
measurements; moorings and ice buoys are servimbdeployed in the deep basin for daily time
series; and hourly ice observations are made afidecsurveys undertaken to measure thickness
and snow cover. The biological program includesie@ net tows to collect zooplankton
samples for taxonomic and population distributitud&es; DNA analysis; biomass estimation



and stable isotope analysis of food web structamd;underway measurements of the surface
water.

Work accomplished: Five continuous years of data have led to majofigatiions relating to
the multidisciplinary work as part of the JOIS / B&program. The US/Canada/Japan
partnership on the program continudstg://www.whoi.edu/beaufortgyre/

Data: Most ocean science data is also accessible frofRigheries and Oceans website
(http://www.dfo-mpo.gc.ca/science/data-donnees/iretex htm).

7.0 Activity: ECOSYSTEM RESEARCH — HYDROCARBON DEVELOPMENT
Activity Subset : Northern Marine Coastal and Ecosystem Study irCtweadian Beaufort Sea
Lead: Lisa Loseto [(isa.Loseto@dfo-mpo.gc.t&isheries and Oceans Canada, Martin Fortier

(Martin.Fortier@arcticnet.ulaval.r@&rcticNet, Steve Blascdteve.Blasco@nrcan-rncan.gg.ca
Natural Resources Canada

Lead Organizations: Fisheries and Oceans Canada, ArcticNet, NaturadiRess Canada
Indian and Northern Affairs Canada, Environment &kn Canadian Museum of Nature, Polish
Institute of Oceanology, Imperial Oil Limited

Date initiated: The Beaufort Sea Regional Habitat Mapping workshdf002 identified the
areas of interest to government, industry and coniines in the coastal regions of the Beaufort
Sea

Ending date: The program is ongoing.

Description : Up to 13 scientists participate on each of thdesgs of this multidisciplinary
science program on the small ice-strengthened(8Bim length), CCG8lahidik In 2009,
ArcticNet (CCGSAmundsepalso participated, working in the deeper shedfarregion. This
Beaufort-wide ecosystem study is being conductedtterstand better the habitats,
physical/chemical oceanographic and ecosystem gseseand ecologically and biologically
significant areas in the Beaufort Sea, with a gjmefticus on regulatory needs related to the
development of oil and gas.

Work accomplished: In 2009, a 12-week (6-leg) program was conducteih fihe CCGS
Nahidikand a 4-week program was conducted from the CE&@AE&ndsen

Planned work: In 2010, a 6-week program is planned which willieon industry-specific
lease blocks in the Canadian Beaufort Sea fron€®@&SAmundsen The goal is to increase the
level and spatial coverage of sea-ice, geologiedlenvironmental data collected in the Beaufort
Sea/Mackenzie Shelf/Amundsen Gulf region.

Data: Canadian researchers are required to store metadatzentral Canadian database
(http://www.polardata.da Data can be obtained by contacting lead rebessdirectly. Most
ocean science data is also accessible at Fislzanie®ceans Websitat{p://www.dfo-
mpo.gc.ca/science/data-donnees/index-eng)htmi

8.0 Activity: INTERNATIONAL ARCTIC BUOY PROGRAM



Activity Subset : Canadian International Arctic Buoy Program

Lead: Ed Hudson Edward.hudson@ec.gc)c&nvironment 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 Bramme is to establish and
maintain a network of drifting buoys in the Arc@xzean to provide meteorological and
oceanographic data for real-time operational resuénts and research purposes including
support to the World Climate Research ProgrammeR®/)CGand the World Weather Watch
(WWW) Programme. The Programme will build upon ceraion among those agencies and
institutions with Arctic interests.

Work accomplished: Environment Canada and their partners currently méine ICEX “627”
buoys active in the Arctic Basin and two groundadhe North Alaska Coast, and five Canadian
Ice Service “633” buoys. Four of the ICEX-AIR buoysre deployed during the August 2008
US Naval Meteorology and Oceanography Command Wihitkent exercise. The annual
Meteorological Service of Canada deployment flightse conducted on April 2, 2009 out of
Eureka using a Twin Otter landing on ice. A singl®y was deployed in the ice. Metocean Ice
Beacon Argos 66267/WMO 48676 was deployed at 78°§7110°02.9'W for US IABP
participants. A helicopter from the CC&8 Wilfrid Laurier - SVP-B Argos 83652/WMO

48504 was deployed on floe 71.9°N 133.1°W on Oct@h&008.

Jan Bottenheim, as part of the OASIS-CANADA projaatl working with US and European
collaborators, tested a prototype buoy for meagustmospheric components such as ozone,
bromine monoxide and carbon dioxide. The testirmuoed on ice off Barrow, Alaska from
February to mid-May 2009. The O-buoy performed/weell.

The O-buoy will next twin with a WHOI buoy deploymtan September from the CCGSuis S.
St LaurentJan and his team expect to receive real dataonmng winter and spring. Archived
data can be accesseddp://transport.sri.com/obuoy/monitor

The US portion of the development of the O-budfyrsded by the US National Science
Foundation. Two Canadian-built O-buoys shoulddzaly by the end of 2009. The plan is to
first deploy them side-by-side with a second Amami©-buoy, again in Barrow, Alaska. If the
tests prove successful, the Canadian O-buoys witivailable for deployment by late spring
2010.

Planned work: Environment Canada plans to maintain focus on bémysperational
meteorological purposes: obtain surface air presand surface air temperature data; participate
in the annual White Trident Exercise by funding #&X AIR buoys; continue annual late
March or early April Twin Otter landing-on-ice degments out of Eureka (contingent on Polar
Continental Shelf Project contributing Twin Ottéiiig hours and the U.S. or other IABP
Participants providing buoys to deploy); consider tise 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 hergdncluding the headers to find Arctic
buoy data resides on the Data Buoy Cooperationr@mume (DBCP) website:
http://dbcp.nos.noaa.gov/dbcp/igbh.html

9.0 Activity: ARCTIC MARINE BIODIVERSITY

Activity Subset : Participation in the Marine Expert Monitoring Groapthe Circumpolar
Biodiversity Monitoring Program under the Arctic @wil.

Lead: Canadian Lead - Dr. Jill Watkingll(watkins@dfo-mpo.gc.ch Fisheries and Oceans
Canada

Date initiated : Fall 2008

Ending date: Phase | (development): summer/fall 2010; Pha@enlementation): 2010 -
ongoing

Description: The Marine Expert Monitoring Group (MEMG) was edistied by the Arctic
Council to develop, by 2010, a multidisciplinamtagrated, pan-Arctic long-term biodiversity
monitoring plan for priority marine ecosystems (#&ctic Marine Biodiversity Monitoring

Plan). The purpose is to establish baselinesdprfécal species, detect changes over time, and
link these, where appropriate with anthropogermriessiors. The Plan should: identify an
essential set of circumpolar indicators for thestld priority marine ecosystems; make use of
existing monitoring capacity and information (s¢ifm and community based); identify key
abiotic parameters, relevant to marine biodiversitgit need continual monitoring; address
current gaps in coverage (elemental, spatial, teatp@nd identify a core set of standardized
protocols for pan-Arctic implementation.

Work accomplished: Canada has established a Canadian Expert Groggsisi @ith

developing Canada's input to the pan-Arctic Plahe intention is also to develop a Canadian
Arctic Marine Biodiversity Monitoring Plan to servational objectives. The Canadian Expert
Group is composed of experts in fields relevarfirgtic marine biodiversity and members are
drawn from government, academia, and Aboriginaénizations. Focal marine regions are
being selected based on: their importance to bevdity; the strength of the existing dataset and
likelihood of future data collection; and levelgifess being (or expected to be) experienced due
to human activities. The Monitoring Plan is bedegigned to answer key scientific questions
about the potential effects of anthropogenic stresssn biodiversity. An inventory has been
compiled of relevant ongoing programs includingsénthat involve community-based
monitoring. A conceptual model of the Arctic mariacosystem has been developed and key
focal species, parameters and indicators for mongdave also been selected. A draft pan-
Arctic Plan was produced in early 2010 and has Ipeen-reviewed by experts in fields relevant
to Arctic marine biodiversity.

Planned work: The pan-Arctic Marine Biodiversity Monitoring Plavill be presented to the
Conservation of Arctic Flora and Fauna (CAFF) Bdaapproval in 2010. Implementation is
planned to start in late 2010. It is hoped that@anadian Plan will also be ready in 2010, and
that implementation will start shortly thereafter.

10.0 ARCTICNET



Activity Subset : ArcticNet Phase Il

Lead: Louis Fortier (Université Laval)duis.fortier@bio.ulaval.ga Martin Fortier (Université
Laval) (martin.fortier@arcticnet.ulaval.ra

Lead Organizations: ArcticNet, Université Laval
Date initiated: 2004
Ending date: 2011, with the possibility of extension for anotseren years.

Description: Following the successful completion of its firstdaterm review in November

2007, ArcticNet held a general call for proposalghie fall of 2007 to develop its Phase 1l (2008-
2011) research program. After an extensive reyigwess, 28 projects were selected to form the
core research program until March 2011. A total 1 Network Investigators are now funded as
part of ArcticNet, including 42 new researcherghi Network. ArcticNet's Phase Il research
program continues to support a multidisciplinarpaach with a breadth of research topics
including the monitoring and modelling of climatalicators, the study of infrastructure
destabilization, marine and terrestrial ecosystemspolitics, and the socio-cultural and health
impacts of climate change. Research projects areasingly focused towards Integrated
Regional Impact Studies (IRISes) dedicated to tdmsequences of change on the society and
ecosystems of the coastal western and centralcAedistern Arctic and Subarctic, and Hudson
Bay. The ultimate goal of integrating researchulteswithin this framework is the production of
Regional Assessments that will be a key tool faiglen-makers in developing policies and
strategies for an increasingly stressed Arcticesyst The 28 projects are detailed in the ArcticNet
Annual Report 2007-09. Research abstracts frorPtase | program (2004-2008) and 2009
work are collected in the ArcticNet 2009 ConfereRteceedings. Both documents can be
accessed from the ArcticNet webditigp://www.arcticnet.ulaval.ca

Planned work: The ArcticNet Phase Il research program continwbdle continually
expanding its research partnerships nationallyiatednationally with institutes, private industry
and northern organizations.

Data: ArcticNet researchers are required to store medadad central Canadian database
(http://www.polardata.ga Data can be obtained by contacting lead reessdlirectly.

11.0 INTERNATIONAL GLOBAL OCEAN SHIP-BASED HYDROGR APHIC
INVESTIGATIONS PROGRAM (GO-SHIP) PROGRAM

Lead: Brian Petrie (brian.petrie@mar.dfo-mpo.gc.ca) €igds and Oceans Canada, Craig Lee
(craig@apl.washington.edu) University of Washingtdamiko Azetsu-Scott (kumikazetsu-
scott@mar.dfo-mpo.gc.t&isheries and Oceans Canada, and Jim Hamijltarh&milton@dfo-
mpo.gc.caFisheries and Oceans Canada

Lead Organizations: Fisheries and Oceans Canada

Date initiated: The Global Ocean Ship-based Hydrographic InvestigatProgram (GO-SHIP)
Panel was established in 2007 by the Internati@calan Carbon Coordination Project (IOCCP)
and Climate Variability and Predictability (CLIVARoject to develop a strategy for a sustained
global repeat hydrography program and to revisel &8t World Ocean Climate Experiment
(WOCE) hydrographic program manual.



Ending date: No foreseeable end date.

Description: GO-SHIP brings together scientists with interestghiysical oceanography, the
carbon cycle, marine biogeochemistry and ecosystentsother users and collectors of ocean
interior data to develop a sustained global netvadtkydrographic sections as part of the Global
Ocean/Climate Observing System. Based on commdigtussions at the OceanObs09
Conference, the Panel recommended that a sustapedt hydrography program be undertaken
to: develop formal international agreements foustained international repeat ship-based
hydrography program, including an internationalyesed strategy and implementation plan
building on the guidelines in the Community Whitper; advocate for national contributions to
this strategy and national participation in thebgllgprogram; provide a central forum for
communication and coordination; and develop syrthe$ hydrographic data, in partnership
with national, regional, and global research prow#ttp://www.go-ship.org/

Work accomplished: The Canadian sections of Davis Strait and BarraaitSines are
recognized as GO-SHIP program lines.

Davis Strait: In partnership with the Applied PiogsLaboratory of the University of
Washington, Fisheries and Oceans Canada’s Bedfetitute of Oceanography is participating in
a five-year (2002-2007) analysis, observationagjifi@ng in 2004) and modelling program as
part of the Arctic-Subarctic Ocean Flux (ASOF) Rerg, now continuing as a US project. (US-
IPY — Craig Lee and Brian Petrie).

Barrow Strait: This array was established in 1998easure freshwater, heat and volume
transports through the eastern end of the NorthRassage, with a 12-year continuous time
series of transport data in this critical gatewagneen the Arctic Ocean and the northwest
Atlantic. (Jim Hamilton)



Planned work: Canadian transect lines will continue to be sumubéas part of annual surveys
in the Arctic.

Data: Most ocean science data is also accessible aigtherfes and Oceans website
(http://www.dfo-mpo.gc.ca/science/data-donnees/iretex htm).




