
CCGS Amundsen Marine Research 
through ArcticNet and other 

partner programs 

PAG Meeting, ASSW2014 
April 2014 

Martin Fortier, Ph.D. 
Executive Director, ArcticNet 



Overview 
• Short history 
• ArcticNet  
• The CCGS Amundsen  

• Sampling Capacity 
• Sampling Effort since 2003 

• 2014 Plan and beyond 
 



The CCGS Amundsen: a Canadian research icebreaker for 
international collaboration in the study of the changing Arctic  
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Paleo/benthos labs 
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60hp Winch 

Lab containers 



CASES Sampling (2002-2004) 

NGCC Pierre Radisson (2002) & NGCC Amundsen (2003-2004) 



CASES 2003-2004 OVERWINTERING EXPEDITION 

AT THE TIME: LARGEST EXPEDITION EVER LAUNCHED TO  STUDY THE 
CHANGING ARCTIC MARINE ECOSYSTEM  

• ONE-YEAR EXPEDITION 
• 29 000 PERSON-DAYS AT SEA 
• > 200 SCIENTISTS FROM 8 COUNTRIES 
• ENORMOUS AMOUNT OF DATA 
• Two dedicated Special issues of scientific journals 
• Journal of Marine Systems (Vol .74, 3-4, 2008) 
• JGR-Oceans (Vol. 113, C3, 2008) 
 

•A dedicated compendium of results book 

Year-round multidisiplinary study to better understand the effect of sea-ice variability on the flux of 
carbon & contaminants in the Mackenzie Shelf/Amundsen Gulf ecosystem 



One of  14 Networks of Centres of Excellence jointly funded by the 3 
Research Councils of Canada and Industry Canada.  

 
Funded at $6.4M/y during first cycle (2004-2011) 
Funded at $9.6M/y for second cycle (2011-2018)  

 
Hosted at Université Laval, Quebec City 



ArcticNet Research  Program  
 

• 38 research projects in natural, human health and social sciences 
covering the entire Canadian Coastal Arctic 

• 150+ Network Investigators from 32 universities and 20 federal and 
provincial departments/agencies in all provinces and territories of 
Canada 

• 800+ graduate students, research associates and technicians 

• 150+ partner organizations and 40 foreign scientists from 14 
countries 

• With Polar Continental Shelf Program (PCSP), Centre d’Études 
Nordiques (CEN) and Northern Research Institutes, Canadian 
research icebreaker CCGS Amundsen is major research 
infrastructure 



ArcticNet Research Effort 



CCGS Amundsen (2003-2013) 
• Covered most of the Canadian 

Coastal Arctic since 2003 



Met/Ocean 



Microwave scatterometers and Radiometers 



Microwave radiometer profiler (MWRP) 
Profiles Continuously 
Horizontal scanning  
When near the ice edge 
 
All Sky Camera 
Records every 15 min 
 

Ceilometer 
Records  
continuously 



CA-18, Amundsen Gulf 

Sam Ford Fjord, 
Baffin Island 

Kongsberg SIMRAD EM302 multibeam sounder 

Knudsen K320R 3.5 kHz subbottom profiler 

Kongsberg SIMRAD EK60 scientific echosounder 

Kongsberg SIMRAD SX90 fisheries sonar 

Ship born Ocean Surveyor ADCP 

Hull mounted active acoustics 



All Multibeam Bathymetry and Backscatter Data available on  
Ocean Mapping Group (UNB) website (www.omg.unb.ca) 
 

http://www.omg.unb.ca




Remotely Operated Vehicle 
Visual Survey of Expulsion Feature 







8’ x 8’ moonpool for deployment 
of CTD-Rosette & ROV in ice 



8’ x 8’ moonpool for deployment 
of CTD-Rosette & ROV in ice 





Over 3300 CTD-Rosette 
casts in Canadian Arctic 
waters since 2003 

Seabird Carousel Rosette with SBE911+ CTDs 
• Temperature 
• Salinity 
• pH 
• Oxygen 
• Nutrients 
• Light 
• Turbidity 
• Currents 



Over 3300 CTD-Rosette 
casts in Canadian Arctic 
waters since 2003 



Eastern Arctic 
• CTD transects in North Water 

conducted since 2007 



Western Arctic 
• Many CTD casts conducted during 

Polar Night (CASES & CFL) 



Dozens of Moving Vessel 
Profiler (SBE911+) transects 
across major straits of CAA 
(Lancaster Sound, Hudson 
Strait…) 



Hydrobios multinet sampler BIOness multinet sampler 

Zooplankton and Larval Fish Ecology 



Zooplankton and Larval Fish Ecology 

Sensors 

Sensors 

Camera 

Battery 

Lightframe Onsight Keyspecies Investigation (LOKI) 



Zooplankton and Larval Fish Ecology 



Konsberg EK60 echosounder  
•Blind in surface layer (13.5 m ) 
•Narrow beam with limited horizontal coverage 
 

Konsberg SX90 fisheries sonar  
•Omnidirectional (360°) or vertical swap 
•Can cover full water column including under ice cover 
 

Active acoustics program for fish and cetacean 
 



Benthic Ecology & Biodiversity 

Box Corers & Trawls 



10m Piston Coring Operations 



Subsurface Oceanographic Moorings 



Deployment of : 
• Ice motion satellite beacons 
• Ice mass balance buoys 
• Ice dynamics studies 

Hundreds of on-ice sampling stations during  
CASES and CFL programs 



Portable In-situ Laboratory for Mercury Speciation (PILMS) 

Self sufficient laboratory that either sits on the back deck of the 
Amundsen or at any northern Arctic site (with power).  

 
Class 100 (ISO Class 5) Cleanliness 
 
Equipment:    
• Tekran 2537A (TGM), 1130 (RGM), 1135 (pHg) – Air 
• Tekran 2600 (Preconcentration/Detector), 2610 (Pump unit), 2620 

Auto-sampler - Water 
• Tekran 2537A (DGM) 
• Brook Rand methyl mercury analyzer 
• Milli-Q Element ultra pure water system 
• Continuous flow in line surface water system 

Stern and Wang 



Doug Barber/ ArcticNet 



IPY-Circumpolar Flaw Lead System Study (2007-11)  

$40M, 4 years 
$11M in new CFI funds 
International lead- Pan-AME 
Strong northern partnerships 
11 month field program 
First time! 

370 investigators 
102 Senior Scientists 
122 graduate students 
46 technicians 
35 Schools on Board 
41 media 
 

Countries with Institutions participating in CFL: 

Canada, USA, China, Spain, Germany, Sweden, Norway, Russia, Belgium, France, Great Britain, Netherlands 

Countries of origin of CFL researchers and media: 

Canada, USA, China, Spain, Switzerland, Germany, Sweden, Norway, Russia, Belgium, France, Great Britain, Netherlands, Finland, Scotland, Poland 



Major collaborations with O & G industry in Beaufort Sea since 2009 



www.beaufortrea.ca 



www.beaufortrea.ca 



www.esrfunds.org 

• integrated Beaufort Observatory (iBO) 
 

• Role of nepheloid layers and shelf-slope exchange for oil spill fate 
and effects in Beaufort Sea 
 
 
 
 
 



2014 Amundsen Expedition 

96 days at sea 
5 rotations 
6 programs 
5 countries 
120 scientists 
140 stations 
20,000 nmiles 

Quebec   
08 July – 10 October 

Resolute   
24 July 

Kugluktuk 
14 Aug. – 25 Sept. 

Barrow, AK 
09 September 

Leg 1a 

Stations 

Overview of 2014 Expedition Plan 



Kugluktuk 
14 August 

Barrow, AK 
09 September 

Leg 1a 

Coring 

Leg 2a (26d) 

Presenter
Presentation Notes





Kugluktuk 
25 September 

Barrow, AK 
09 September 

Leg 1a 

Leg 2b 

Leg 2b (16d) 



Providing major access to the Arctic for the Canadian and  
international scientific community since its inauguration in 2003   
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390 days overwintering  
expedition  

448 days overwintering  
expedition  

IPY (CFL, Health Survey…) 

CASES 
ArcticNet & Partners 

Malina (French-led) 

Major Users 

BREA 
NIPR/JAMSTEC 
NSERC (STAC/CCAR) 

• 1500 days of dedicated scientific operations over 10 years or 150 days per year on average 
• Supported 2 major international overwintering studies in the Beaufort Sea (CASES & CFL) 
• Supported science teams from 15 countries 
• Visited all Canadian coastal Inuit communities as part of an international Inuit Health Survey  
 

2011 2013 2014 



Data Management & Dissemination 
Polar Data Catalogue: www.polardata.ca 

 
• Dataset   
  description 
• Indexing 
• Discovery  
• Full data 
  archiving 
  and sharing 
 



Publications Database 
www.aina.ucalgary.ca/arcticnet 

2,677 publications 
• 1,560 refereed  
• 721 non-refereed 
• 396 theses 





www.arcticnet.ulaval.ca 



8-12 December 2014, Ottawa, Canada 
Call for Sessions until 16 May 

www.arcticnet.ulaval.ca 



Questions 
Gibbs Fjord, Baffin Island, Nunavut 



Resolute   
24 July 

Leg 1a 

ROV 

Leg 1a (16d) 



Resolute   
24 July 

Kugluktuk 
14 August 

Leg 1a 

Leg 1b (21d) 



Kugluktuk 
14 August 

Barrow, AK 
09 September 

Leg 1a 

Coring 

Leg 2a (26d) 

Presenter
Presentation Notes





Kugluktuk 
25 September 

Barrow, AK 
09 September 

Leg 1a 

Leg 2b 

Leg 2b (16d) 



Quebec 
12 October 

Kugluktuk 
25 September 

Leg 1a 

Iqaluit 
7 October 

Leg 3 (17d) 
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