Science Report – July 31 - Aug 10, 2009
NGCC Des Groseilliers

Barrow Strait Through-Flow Study


Four scientific staff from the Bedford Institute of Oceanography (BIO) joined the NGCC Des Groseilliers at Resolute to continue an ocean climate study started in 1998.  The time series of data collected over the past eleven years has allowed us to quantify the freshwater discharge from the Arctic Ocean through Barrow Strait into the northwest Atlantic, and link variability in this freshwater outflow to large scale weather patterns.   Barrow Strait is the widest of the 4 passages through the Canadian Archipelago connecting these oceans, making it an important monitoring location.  This year, we again replaced our instrumented moorings to continue the monitoring of ocean transports and ice conditions.  With concern about the impact of a changing climate on marine ecosystems, some enhancements to instrumentation and sampling were also included to monitor key biological parameters.
Seven moorings that were in the water since August, 2008 were recovered from the eastern end of Barrow Strait at 91( W.  Instrumentation on these moorings included current meters and compasses that make bi-hourly current measurements, CTDs for measuring water salinity and temperature, and an upward looking sonar for measuring ice thickness.  One mooring also supported a CO2 sensor, and an instrument that collected monthly samples of water for chemical analysis after recovery.  Icycler was also part of the array.  Its purpose was to provide daily profiles in the top 50 m of the water column.  The Icycler instrument suite consisted of a ctd, fluorometer and oxygen sensor.   Six of the moorings were located on the Southern side where previous measurements indicate the fresh water outflow is concentrated.  The seventh mooring, which is one we have been maintaining for Arcticnet colleagues (University of Laval), was on the Northern side.  
The only instrument lost was the sensor float of the Icycler profiler.  A preliminary analysis indicates that the sensor float parted October 10 during a period of exceptionally strong currents.  Measured current speeds were over 1.25 m/s at the time of loss, which are the highest observed over the 11 year study.  Data are stored in the winch float so in spite of the sensor float loss, there are Icycler profiles of temperature, salinity, oxygen and chlorophyll right through the summer and early fall, which is the most critical measurement period.  All other mooring instruments were recovered and appear to have provided good data at first glance.
Seven moorings were deployed to replace the monitoring array, grouped in 2 clusters on the Southern side, with similar instrumentation to what was recovered.  The Icycler now in the water has one new sensor, an optical sensor for helping in the calculation of primary productivity.  Some new over-the-side sampling was also conducted, as part of our effort to expand the monitoring to include biological parameters.  Water samples were collected for chlorophyll analysis, to calibrate the fluorometer sensor on Icycler, so that phytoplankton production can be more accurately calculated.  Over-the-side vertical ring net sampling was also done for zooplankton information.  The results from these net samples will be used to calibrate backscatter data obtained with the acoustic Doppler current meters (ADCP) we routinely use for current measurement.  This new use of the ADCP data allows us to quantify changes in the zooplankton population from year to year. 
A CTD line across the strait at 91( W was also completed.  This is along the same longitude as our mooring line, and has been completed in most of the twelve years of the study.  Lines across Wellington Channel and western Barrow Strait have been dropped from the list of activities of previous years, because of other priorities.  One of these new priorities is work at Gascoyne Inlet, to complement DRDC activities for DND’s Northern Watch program.  DRDC will be working with the CCGS Terry Fox in August 2009 to lay cables that will connect an acoustic listening array to be located 9 km offshore, with a shore station.  They will also be laying a 3 km cable for us, which we intend to use as part of a real time oceanographic data transmission system.  The plan is to send data acoustically from a specially equipped mooring, to a receiver at the offshore end of the cable.  The data are then sent through the cable, and finally broadcast from shore via Iridium satellite.  A CTD line into Gascoyne Inlet was completed on this mission to establish sound transmission characteristics there to help with the system design.  We also did some range tests with some of the new equipment we intend to use for the job.  This involved deploying a mooring with a ctd connected to an acoustic modem, and then establishing communications from the ship at different ranges using a transducer lowered over the side. 
For the third straight year, we saw several icebergs in the vicinity of our eastern Barrow Strait line.  This is a new trend, as icebergs were a rare site in this area in the previous 8 years.  The more frequent occurrence of icebergs in our study area is a concern as it presents a risk to our moored instrumentation.  For the first time we saw one on the South side, grounded on the coast.  Once again ice conditions were extremely light as they have been for the last several years.  The earlier years of our project had us frequently dealing with heavy ice conditions along our mooring line.  
    
We had a very successful and enjoyable trip this year.  Our science work went very well, thanks to the great support and expertise provided us by the captain and all the des Groseilliers team.  A big thanks to Commandant Bertrand, the ship’s officers and crew, and to the CCG Arctic planning team in Sarnia. 
Jim Hamilton 

            Bedford Institute of Oceanography
August 10, 2009
Moorings recovered from des Groseilliers, 2009 


Boxes represent the mooring sites:


3 moorings at the Southern site; 74º 05’N, 091º 02’W


3 moorings at the middle site; 74º 12’N, 090º 51’W


1 mooring at Northern site for ARCTICNET; 74º 28’N, 090º 23’W 
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