Science Report – July 27 - Aug 8, 2007
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 build on an ocean climate study started in 1998.  The main purpose of this long-term study is to quantify, and understand the variability in the freshwater discharge from the Arctic Ocean through Barrow Strait into the northwest Atlantic.  Barrow Strait is the widest of 4 passages through the Canadian Archipelago connecting the Arctic Ocean to the Northwest Atlantic, providing a principal pathway for any increased freshwater discharge from the Arctic Ocean that may result from a climate-warming trend.  (See Figure 1 for a map of the study area).  Moored instrumentation making continuous measurements of currents, salinity, temperature and ice thickness since the start of the program have provided the data needed to calculate this fresh water flux.  In recent years, new sensors and methods have been added to broaden the scope of the work to include biological processes as well.  The current, temperature, salinity and water level data being collected are also being used to improve our understanding of the oceanography in this area, and to validate circulation models.  In this way it will aid in the prediction of ice movement, and be useful in the development of navigational tools and spill contingency strategies.


The main activities of this year’s mission were to recover five instrumented moorings and to replace these with 6 new ones, plus to deploy an additional mooring for the University of Laval.  The moorings to be recovered were at the eastern end of Barrow Strait at 91( W (see Figure 1) concentrated on the Southern side where previous measurements indicate the fresh water outflow is concentrated.   Four of our five moorings were recovered with instruments in good working order.  Unfortunately, we lost our Icycler profiler which was the principal instrument on the fifth mooring.  This device is designed to measure salinity and temperature in the top 40 m where risk of loss due to ice precludes the use of traditional mooring technology.  The concept uses a winch in the main Icycler float to pay out a sensor float once a day using a sonar to detect the depth 

of the ice, and a safe pay-out distance.  When not profiling, the sensor float is 

reeled in below the high-risk ice zone.  

    The bottom of the Icycler mooring was recovered in good condition with the remaining top component being the end of the Kevlar rope that connects onto the Icycler winch drum.  The mooring was about 3 cables to the east of the deployment position, suggesting Icycler malfunctioned, leaving the sensor float near the surface, where it was caught in ice and then dragged until the Kevlar cable termination on the winch drum failed under the excessive tensions that dragging the mooring would generate.  Based on the pressure record of a ctd from that mooring that was below the failure point and therefore recovered, Icycler parted from the mooring on December 6. 
    
Six moorings were deployed to replace the 5 recovered.  Besides the current meters, CTDs, Ice Profiler and Icycler that we routinely deploy, a new water sampler was included in this year’s instrument suite.  This instrument will draw and store water samples at regular intervals.  Once recovered those samples will be analysed to determine the sources of fresh water passing through the Strait at different times of the year, be they river runoff, precipitation, or melt water from the Arctic Ice Cap.  Although an Icycler was lost, we deployed a replacement that has enhanced features for avoiding ice, and was successfully used under-ice in the Sydney area this past winter.  

    
There was also a new mooring deployed on the North side of Barrow Strait for University of Laval.  Instrumentation on this mooring includes a sediment trap, a hydrophone for detecting mammals, and an Ice Profiling Sonar.

Ice conditions in the study area this year were the lightest we’ve experienced since the study began in 1998.  There was no ice along our mooring line, nor along any of the ctd lines, except for a very narrow strip along the western side of Wellington Channel well inshore of our shallowest station.  Otherwise there was only the very rare bit of ice around, aside from 2 rather large icebergs on the north side of Barrow Strait that had made their way several miles west of our eastern Barrow Strait ctd line.  Typically we do not see icebergs this far west in Barrow Strait when we do our work here in August.  With no ice to contend with, our mooring and ctd operations went very smoothly.  We completed all planned ctd stations; a total of 35 along 3 lines.  (See the map for the line locations.)  Water samples were also collected along all three of the ctd lines.  These water samples are taken home for laboratory analysis to determine the sources of the freshwater passing through the Strait.  

This year’s trip was a successful and pleasant one, in spite of the disappointing loss of the Icycler profiler.  All other moored instruments were recovered, and based on a preliminary analysis of the data, functioned well.  Once again, the Des Groseilliers team was a big contributor to the success of the science program and I thank them for a successful and enjoyable trip.  I also thank CCG Arctic Operations coordinators in Sarnia for their effort in fitting us in to the Arctic operations plan and coordinating the transport of our equipment.

                                                                                   Jim Hamilton 

                                                                                     Bedford Institute of Oceanography
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Figure 1.
A map of the work area showing the mooring locations (the open boxes), and the hydrographic survey lines (the dashed lines).  The lower box, represents the general area of the 6 moorings deployed to extend our freshwater time series, while the northern box represents the location of the University of Laval mooring.
[image: image1.jpg]77°N

76°N %

Cornwallis
Island

Devon Island

/5°N | " R 75"\ .
Resolute
Barrow ‘Strait:
: |j Lancaster Sound
74°N éj 0
Somerset
Island Baffin
Island
730N h 2 ﬁ ] ]

102°W

o6°W o0°W

84°W

78°\W










3
3

