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�
CRUISE REPORT





1.  Summary of purpose


 


	Our contribution to the 1997 JOIS (US-Canadian Joint Ocean Ice Studies) program utilized the CCGS Louis S. St. Laurent in transit from Dartmouth Nova Scotia to the SHEBA (Surface Heat Budget of the Arctic) site in the Beaufort Sea.  Our main scientific objective is to describe water property distributions and fluxes through the ocean passages from the Canadian Archipelago into the Labrador Sea and Baffin Bay.  Specifically, Leg 1 occupied hydrographic tracer sections across Hudson Strait, Davis Strait, Jones Sound and Nares Strait.  The one remaining passage (Lancaster Sound) is to be similarly occupied on JOIS Leg 3 (McLaughlin/Carmack).  The geochemical tracer signals from these sections will indicate how Arctic waters penetrate southward into Baffin Bay and the Labrador Sea while ADCP (acoustic Doppler current profiler) tows on the southern sections should provide a snapshot of the velocity field and thus allow us to compute heat and chemical fluxes at key locations.  In addition to this primary objective, we had the opportunity to conduct a detailed tracer profile in deep central Baffin Bay as well as CTD (conductivity, temperature, depth) profiles extending from that deep station into Lancaster Sound.  This work will contribute to understanding how boundary currents interact with waters of the  interior of Baffin Bay and will provide spatial sampling continuity between JOIS Legs 1&3.  The vessel also served as a ship-of-opportunity for mammal and bird observers during our science program.





2.  Type of data collected





(a)  rosette casts


	Continuous CTD profiling and discrete water sampling was carried out by deploying a rosette system from the A-frame and winch on the starboard boat deck of the vessel.  The rosette contained an Integrated CTD of Falmouth Scientific Inc. (SN 1329) and 23 10-liter B.O.T. (Brooke Ocean Technology, Dartmouth, Nova Scotia) PVC bottles.  The one additional available bottle space was variously occupied by a self-recording Micro CTD, Falmouth Scientific Inc. (SN 1534) and self-recording 307 kHz BB-ADCP.  Auxiliary sensors on this rosette included a SeaTec fluorometer (SN 93S) and a SeaTec transmissometer (SN 598).  Appendix B lists the rosette stations whose locations are mapped in Figure 1.  Figures 2-5 indicate the water sampling locations along our Hudson Strait ((61(N), Davis Strait ((66(N), Jones Sound ((74(N), and Smith Sound ((78(N) sections respectively.


	Water samples were collected for chlorofluorocarbons (CFC-11, CFC-12, CFC-113) and carbon tetrachloride (CCl4), hexachlorohexane, helium, dissolved oxygen gas, alkalinity, total inorganic carbon, aluminium, silicate, phosphate, nitrate, nitrite, total organic carbon, total organic nitrogen, oxygen isotopes, barium, salinity, chlorophyll, iodine-129 (I-129), cesium-137 (Cs-137), thorium-230 (Th-230), protactinium-231 (Pa-231), lead-210 (Pb-210), polonium-210 (Po-210), radium-226 (Ra-226), radium-228 (Ra-228), strontium-90 (Sr-90) and plutonium (Pu) isotopes.  The CFC’s and CCl4, dissolved oxygen, alkalinity, total inorganic carbon, aluminium, nutrients and salinity were measured on board as described in Appendix C and the other samples collected for processing back in home laboratories.





(b)  surface water pumping


	The Institute of Ocean Sciences Large Volume Surface Pump (LVSP) was used to collect samples for radionuclides (Ra-226, Ra-228, Cs-137, Pb-210, Pu isotopes, and Sr-90) at six stations. At all of these stations, additional rosette casts were also made to collect deeper samples for radionuclides. It was hoped that the use of the surface pump would speed overall sample collection for the radionuclide program, however at most stations simultaneous deployment of the LVSP and the rosette was not possible due to the need to use the ship’s bubblers to maintain position.


	The LVSP was deployed from the port side of the foredeck, using power from the foredeck shack. The pumping rate was approximately 6 liters per minute. Samples were typically collected from approximately 10 m and 40 m. The overall length of the pump line is 50 m; the distance from the foredeck to the water is approximately 9 m. In general, operation of the LSVP went smoothly, and the ship was positioned well for straight up and down deployment. In areas of strong currents, particularly in Hudson Strait, the “wire” angle was difficult to maintain and the samples will be from somewhat shallower than indicated on the basis of cable out. 





(c)  CTD casts


	Additional  CTD profiling was carried out by casting a self-recording Micro CTD of Falmouth Scientific Inc. (SN 1534) from a wire using the A-frame and winch on the foredeck of the vessel.  The station locations occupied are listed in Appendix B.





(d)  velocity observations


	Along Hudson and Davis Strait sections, data was obtained from towing a 153 kHz BroadBand ADCP of RDI (SN 1414).  This instrument was housed in a V-fin tow body that also contained a self-recording Seabird CTD (SN SBE-19-1037).  The tow body was deployed by running the cable over the starboard crane on the foredeck to about 12-17 m below the surface.  A large bungee system decoupled towed ADCP from the ship’s pitch and roll while underway.  Towing speeds were generally 8-9 knots. In order to correct for tidal currents from this record, the 307 kHz WorkHorse ADCP was deployed for a time period encompassing two tidal cycles on a mooring at the northern entrance of Hudson Strait (Figure 1).  Additional such mooring deployments planned for Davis Strait were not feasible under the time and weather related safety constraints. 








3.  Summary science itinerary





Aug. 1 (Fri)�
arrived at Iqaluit, board ship via helicopter�
�
Aug. 2 (Sat)�
depart Iqualuit; test cast in Frobisher Bay�
�
Aug. 3 (Sun)�
begin Hudson Strait rosette-CTD  work; deploy ADCP mooring�
�
Aug. 4 (Mon)�
rosette-CTD work, ADCP towing�
�
Aug. 5 (Tue)�
complete Hudson Strait rosette-CTD work, recover ADCP tow and mooring�
�
Aug. 6 (Wed)�
transit to Davis Strait�
�
Aug. 7 (Thu)�
begin Davis Strait rosette-CTD work, deploy ADCP tow repeatedly�
�
Aug. 8 (Fri)�
rosette-CTD work, recover ADCP tow (fire on power supply)�
�
Aug. 9 (Sat)�
rosette-CTD work on the West Greenland shelf; gale conditions�
�
Aug. 10 (Sun)�
transit towards Nanisivik�
�
Aug. 11 (Mon)�
deep Baffin Bay rosette-CTD station�
�
Aug. 12 (Tue)�
self-recording CTD stations in transit�
�
Aug. 13 (Wed)�
in port-Nanisivik for boarding North Water science party�
�
Aug. 14 (Thu)�
in port-Nanisivik for fueling�
�
Aug. 15 (Fri)�
transit towards Jones Sound;  false alarm Search and Rescue�
�
Aug. 16 (Sat)�
rosette-CTD work Jones Sound�
�
Aug. 17 (Sun)�
transit towards Nares Strait�
�
Aug. 18 (Mon)�
rosette-CTD work Nares Strait�
�
Aug. 19 (Tues)�
completed analyses/data entry; packed�
�
Aug. 20 (Wed)�
debarked via helicopter to Grise Fjord�
�



4.  Scientific accomplishments


	We accomplished the majority of our planned activities for the 4 main sections, and in addition, collected data on stations within Baffin Bay on our transit into Lancaster Sound.  The CTD-Rosette system functioned  reliably and well.  On-board processing, calibration, and intercomparison with bottle salinities indicated stable and accurate CTD sensors.  Two rosette casts on and near the western Greenland shelf had to be canceled due to gale force winds. 


	The ADCP tow performed well in Hudson Strait.  During the first attempt at a subsequent deployment in Davis Strait , the tow cable jumped the sheave and required a tedious recovery operation.  About 8 hrs of ADCP towing time was lost due to these problems.  The ADCP tow failed in central Davis Strait about 20 hrs after deployment due to a fire on the high power module inside the pressure case.  While in operation in Davis Strait, the 153 kHz BB-ADCP tracked the bottom to about 650 m and profiled the water for about 300-350 m.  Tow patterns containing six direction headings in Hudson Strait and at the eastern end of Davis Strait will permit compass corrections to the ADCP data.  The back-up 307 kHz BB-ADCP was set for towing on the West-Greenland shelf, however, gale force winds prevented its safe deployment.


	The ADCP mooring was deployed in a routine manner in less than an hour, however, its successful recovery in heavy fog with tidal currents in excess of 1 m/s was dramatic.  The 307 kHz WorkHorse ADCP profiled more than 180 m of the 265 m deep water column and thus performed beyond specifications.


	Larry DeMarsh (who was on board until 13 Aug) recorded observations of multiple marine bird species (including fulmars, kittiwakes, ivory gulls, an Atlantic puffin, glaucous gulls and dovekies) as well as a few seals and polar bears.  After August 13, a team of bird and mammal observers associated with the North Water (NOW) program (JOIS Leg 2) boarded and their observations will be part of the NOW record.


	When the NOW team boarded, Prof. Zafer Top undertook He and tritium sampling from our rosette casts and Dr. Ian Walsh and Dr. Greg Holloway assisted in rosette operations.  Doug Sieberg and Bon Van Hardenberg worked for both the JOIS Leg 1 and NOW programs during the overlap period.  The JOIS Leg 1 team provided assistance to the NOW team in several capacities.  Water samples were obtained on the first station in Jones Sound and analyzed for preparation of Dr. Barry Hargrave’s sediment trap sample cups.  Deck work and mooring line splicing and assembly assistance was provided by David Huntley, Katheryn Brooksforce, Manon Poliquin, Sue Vink and Bob Newton.     





5.  PROBLEMS ENCOUNTERED - SUGGESTED IMPROVEMENTS


In many ways, we found working on the CCGS Louis S. St. Laurent to be a pleasure.  Much of our positive experience can be attributed to the competence and willingness of her captain, officers and crew.  We are indebted to them for the success of our scientific program.  The suggestions for improvement compiled below range from those specifically geared toward our own science operations on this vessel to those  which would benefit the general science community but would require capital investment.  We offer these suggestions in hope that the CCGS Louis S. St. Laurent and the considerable northern operating experience associated with her will continue to be available to the scientific community and that she remain a vessel of choice for expanding Arctic research needs.  


1.  ADCP operation (to be addressed by the principal investigator)


	(  The ADCP tow body needs protection for its plastic end cap which was sheared off during its  recovery in heavy seas. 


	(  ADCP towing requires a closed block that prevents a slacked cable from jumping the sheave.


2.  Internally recording CTD  


	(  Readout from the 15 khz transducer (for deep sounding) should be available to the bridge and laboratory spaces.  This would permit more straightforward record keeping and navigation.  A number of other science operations, such as deep sea mooring deployment and recovery and sediment coring, would also benefit from such capabilities.


3.   Rosette-CTD operation


	(  An improved method of attaching clips to the bungee-tubing on the rosette should be devised for the General Oceanics rosette.  The present system resulted in numerous “popped” bungees which hampered efficiency (to be addressed by the the Institute of Ocean Sciences group).


	(  A method of raising the rosette to a less back-stressing level for sampling should be devised (to be addressed by the Institute of Ocean Sciences group).


	(  Extension of the deployment capability further away from the vessel than the present boat deck level A-frame operation would make operation of the rosette-CTD (and other scientific equipment) less risky in open water conditions.  At present the large 14 m height to the water line along with the ship’s motion in a moderate swell can result in swinging and banging of the equipment against the ship’s hull with risk of damage and/or loss.  An extending deployment system would allow the vessel to be scientifically operational under a much wider range of conditions.


	(  Protection of the winch operator from the elements and excessive noise while maintaining his/her line of sight to the water and communications to the CTD lab and bridge is desirable for a more efficient and safer science program.


4.  Communications


	(  The chief scientist should make better use of daily meetings and information boards to keep scientists and crew appraised of science program status.


	(  TV cameras to view scientific operations on the foredeck, boat deck and stern would permit more efficient and effective scientific operations.  In particular, the ability to view foredeck operations while in the aft container for the operations would have been very useful for the chief scientist.  


	( Science operations could be streamlined if navigational and depth sounding information and communications gear were directly and continuously accessible in the main work areas (foredeck, boatdeck, laboratories).


	(  E-mail capabilities would enable more effective science operations particularly for handling trouble-shooting of instrumentation and logistics.
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