Science Report – Aug 4 - Aug 14, 2010
CCGS Henry Larsen
Barrow Strait Through-Flow Study


Four scientific staff from the Bedford Institute of Oceanography (BIO) joined the Henry Larsen at Resolute to continue an ocean climate study started in 1998.  The time series of data collected over the past twelve 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.  The moorings are also equipped with instrumentation to monitor biological parameters so that the impact of a changing climate on marine ecosystems can be explored.  

Seven moorings that were in the water since August, 2009 were recovered from the eastern end of Barrow Strait at 91( W.  These moorings were clustered at 2 sites on the Southern side, where previous measurements indicate the outflow is concentrated.  Instrumentation on these moorings included current meters and compasses that make bi-hourly current and backscatter measurements, CTDs for measuring water salinity and temperature, and an upward looking sonar for measuring ice thickness.  One mooring also supported an instrument that collected monthly samples of water.  By analyzing these samples for oxygen isotope concentrations, the sources of the freshwater component of the outflow (ice melt, river runoff, precipitation) through the strait can be quantified.   The moored profiler, Icycler was also part of the array.  Its purpose was to provide daily profiles in the top 50 m of the water column.  We can not use conventional moorings to make these near-surface measurements because of the risk that the ice presents to the moorings.  The Icycler instrument suite consisted of a ctd, fluorometer, light and oxygen sensor.  The ctd on Icycler allows us to quantify the freshwater content in the upper layer.  The other sensors monitor biological properties, including phytoplankton concentrations. 

All seven moorings were recovered in good condition, and a preliminary examination of the data indicates that instruments performed well with one exception.  The deployment brake on Icycler did not retract after deployment, preventing the instrument from profiling.  This disappointing result appears to be due to a faulty battery pack purchased from a commercial supplier.  At least all Icycler sensors operated properly at the scheduled sampling interval, so regular samples of physical and biological parameters at a fixed depth of about 32m were provided through the year.

A reduced array of five moorings was deployed to replace those recovered.  Neither Icycler nor the moored water sampler were deployed for 2010-2011 due to reductions in program funding, but the instruments deployed do allow us to extend the time series of freshwater, volume and heat transports through the Strait to 13 years

To provide calibration data for some of the moored measurements, some over-the-side water and zooplankton sampling was done near the moorings before recovery.  Some water samples collected are for chlorophyll analysis which will be used to calibrate the fluorometer sensor on the Icycler profiler that was recovered.  Vertical ring net hauls to obtain information about the zooplankton population were also done.  These data 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 all but 2 of the 13 years of the study.  Water samples at 4 of these CTD stations were also collected for chemical analysis, to provide information about freshwater content, nutrient concentrations and ocean acidification.

Some work on our Gascoyne Inlet real time data telemetry project was also completed.  We are working in cooperation with the Defense Research Development Corporation (DRDC) on activities related to DND’s Northern Watch program.  Our goal in this development project is to provide real time currents, ice thickness and ice drift data through an acoustic/underwater cable/satellite link.  These data will be used in ice forecasting and ocean climate models to improve their effectiveness as aids for transportation and resource development.  This year a CTD sensor connected to a satellite transmitter ashore via electromechanical cable, was deployed in Gascoyne Inlet.  Sub sea data were successfully transmitted in real time and sampling parameters were remotely altered using our prototype 2-way Iridium satellite communications system.  This month, DRDC personnel plan to route underwater cables laid last year from the Terry Fox through an existing protective pipe up onto shore to a science hut at the camp.  One of these cables is another component of the complete real time system we plan to have in place by 2012.

Ice conditions were heavier than in the previous several years, and included a fair bit of multiyear ice.  We had to deal with some ice when both recovering and deploying moorings, but all operations were completed successfully.  The most spectacular ice observation was an “ice island” several kilometers in diameter and with 3 m of freeboard that we encountered south of Resolute amongst a vast area of heavy sea ice.  It would be interesting to know the origin of this ancient piece of ice shelf.  

We had the additional challenge of working without the crane for a few days due to a seal failure, but ship’s personnel improvised with other deck equipment to keep our science operations running smoothly while the crane was repaired.  

    
We had a very successful and enjoyable trip this year, and greatly appreciate the support, expertise and hospitality we were afforded on board the Henry Larsen.  A big thanks to Captain Broderick and all the Henry Larsen team, and to the CCG Arctic planning team in Sarnia. 

Jim Hamilton 

            Bedford Institute of Oceanography

August 14, 2010
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Recovery of the Icycler Moored Ocean Profiler
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Preparations for the deployment of an acoustic Doppler current profiler
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Installation of the real time satellite telemetry equipment at Gascoyne Inlet.
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The “ice island” encountered South of Resolute on Aug 14, 2010.
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