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CCGS Laurier Cruise # 9924

        Science Stations

CTD

Chemistry

Boxcore and Zooplankton

Mooring


Scientific Objectives:

1. To study sub-basin circulation and transport of freshwater through Peel Sound, Coronation Gulf and Amundsen Gulf;

2. To study buoyancy boundary currents within the Canadian Arctic Archipelago. 

3. To estimate the productivity and carbon flux in Amundsen Gulf waters. 

4. To collect methane samples from lakes, time permitting.

5. To collect geochemical tracer samples from rivers flowing into Archipelago waters, time permitting.

Freshwater transport from the Arctic Ocean plays an important role in the global climate system and the Canadian Arctic Archipelago constitutes one of two possible routes that connect the Arctic Ocean with the North Atlantic. The objective of this cruise was to study freshwater transport and the flux of carbon and nutrient in two of the three main sub-basins of the Canadian Arctic Archipelago. The Archipelago is also a biologically rich region and climate change will have a significant impact on productivity. For example, a reduction of seasonal ice cover may have a serious consequence for seals and polar bears that use the ice to breed and raise their young.  Also, productivity occurring during a longer summer season may be limited by the supply of nutrients. Changes in the timing of phytoplankton blooms are likely to have impact on the diversity within the food web, from zooplankton populations to beluga whales. 

Activities and accomplishments:


During the 16 day cruise we travelled nearly 3000 km, working in Bellot Strait in the east to Prince of Wales Strait in the west. All of our scientific objectives were completed including the occupation of 66 CTD stations, the collection of 25 geochemical water profiles, 2 boxcores, 2 zooplankton tows and the deployment of 1 mooring. In particular we:

1. Completed CTD and geochemical sections across Peel Sound, Coronation Gulf and Amundsen Gulf for the study of sub-basin circulation. 

2. Completed CTD and geochemical sections across channels controlling flow in and out of Coronation Gulf for freshwater and nutrient transport studies within the Archipelago.

3. Completed a CTD and geochemical section across Prince of Wales Strait to identify the water mass characteristics of waters flowing out of the Arctic Ocean via Viscount Melville Sound.

4. Completed a CTD section near James Ross Strait to study buoyancy boundary currents. 

5. Collected boxcore samples from Peel Sound and Amundsen Gulf to estimate sedimentation rates and carbon fluxes.

6. Collected zooplankton tows in Peel Sound and Amundsen Gulf to estimate sub-basin productivity.

7. Deployed a sediment trap and current meter mooring in Amundsen Gulf for a year-long collection of samples to estimate seasonal productivity. 

8. Began a survey of CTD and geochemical stations linking Arctic Ocean waters with Baffin Bay waters to study water mass modification and Archipelago throughflow .

9. Collected dissolved methane samples from 3 lakes.

10. Collected geochemical tracer samples from 5 rivers to establish source water signatures for the major rivers emptying into the Archipelago.

Ship Operation:

CTD and CTD/rosette casts were deployed from the boat deck using an A-frame  and winch mounted on the port side. The bosun or mate operated the CTD winch throughout the cruise. Operation of the winch by ship’s crew was invaluable because it allowed direct communication to occur between the boatdeck and the bridge. Such communication is mandatory because bridge personnel cannot see equipment over the side or the wire angle directly.  For example, in one instance when the wire was snagged a large piece of ice, direct, rapid communication was critical to the safety of personnel and equipment. 

The recent conversion of the radio room into a fully operational oceanographic laboratory was very successful. The conversion permitted oxygen, nutrients and CFCs to be analyzed immediately onboard which provided the program with timely field data. This meant that the sampling program could be modified according to our findings. In addition, the close proximity of the lab and the rosette meant that station sampling could be performed quickly and efficiently. 

Boxcores, zooplankton net tows and the mooring were collected or deployed from the boatdeck using the ship’s crane, and IOS A-frame, and winch.  The foredeck container provided a warm, dry workspace for assembling, cleaning, and testing instruments and for subsampling.  All deployments of the boxcore and nets were directed by the bosun and were executed in a very safe and professional manner. Likewise, the mooring was successfully deployed. 

Comments:

Subsampling of the CTD/rosette can occur only during non-freezing weather conditions in the present open location. A tarpaulin was rigged to provide protection from rain, however it is not sufficient for cold weather. Alternative locations for the CTD rosette would allow the bridge to directly see the wire and rosette and allow the rosette to be brought out of the weather for subsampling.

The winch mounted on the foredeck required service from the ship’s engineering department.  Furthermore, due to the operation/condition of the winch, the boxcore suddenly dropped about ten feet. Fortunately this happened while the boxcore was over the side and no-one was injured. Equally fortunate was that the wire was in good condition and the sudden snap did not sever the cable.
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Station Summary:








Station
Date
Latitude
Longitude
Depth (m)
Boatdeck activity
Foredeck activities

PS3
Aug-25-99
71.12
-97.22
150
CTD


FT1
Aug-26-99
71.96
-96.46
121
CTD/Rosette 


FT2
Aug-26-99
71.96
-96.37
376
CTD


FT3
Aug-26-99
71.96
-96.22
463
CTD/Rosette 
Boxcore and zooplankton tow 

FT4
Aug-26-99
71.96
-95.83
430
CTD/Rosette 


FT5
Aug-26-99
71.96
-95.50
197
CTD


FT6
Aug-26-99
71.96
-95.34
155
CTD


FT7
Aug-26-99
71.96
-95.25
137
CTD/Rosette 


BS1
Aug-27-99
71.97
-95.05
371
CTD/Rosette 


BS2
Aug-27-99
72.01
-94.60
145
CTD/Rosette 


BS3
Aug-27-99
71.99
-94.37
94
CTD/Rosette 


PS1
Aug-27-99
71.75
-96.15
404
CTD


JR1
Aug-28-99
70.25
-97.08
104
CTD


JR2
Aug-28-99
70.25
-97.02
98
CTD


JR3
Aug-28-99
70.25
-96.94
98
CTD


JR4
Aug-28-99
70.25
-96.88
103
CTD


JR5
Aug-28-99
70.25
-96.82
96
CTD/Rosette 


JRL1
Aug-28-99
70.25
-96.75
94
CTD


JRL2
Aug-28-99
70.25
-96.68
79
CTD


JRL3
Aug-28-99
70.25
-96.61
56
CTD


JRL4
Aug-28-99
70.25
-96.60
39
CTD


JR6
Aug-28-99
70.16
-97.33
78
CTD/Rosette 


JR7
Aug-28-99
70.03
-97.65
36
CTD


QM1
Aug-30-99
68.29
-100.63
79
CTD


CC3
Aug-30-99
68.82
-105.28
61
CTD/Rosette 


TP1
Sept-2-99
68.65
-108.28
29
CTD


TP2
Sept-2-99
68.68
-108.35
77
CTD


TP3
Sept-2-99
68.73
-108.44
125
CTD/Rosette 


TP4
Sept-2-99
68.78
-108.53
118
CTD


TP5
Sept-2-99
68.82
-108.60
83
CTD/Rosette 


EI1
Sept-2-99
68.46
-110.95
70
CTD/Rosette 


EI2
Sept-2-99
68.44
-110.98
117
CTD


EI3
Sept-2-99
68.44
-111.03
146
CTD


EI4
Sept-2-99
68.31
-111.14
203
CTD


EI5
Sept-2-99
68.27
-111.20
209
CTD/Rosette 


EI6
Sept-2-99
68.14
-111.25
118
CTD


EI7
Sept-2-99
68.05
-111.28
300
CTD/Rosette 


EI8
Sept-2-99
67.97
-111.31
272
CTD


EI9
Sept-2-99
67.90
-111.33
397
CTD/Rosette 


EI10
Sept-2-99
67.87
-111.29
176
CTD/Rosette 


EI11
Sept-2-99
67.85
-111.25
81
CTD


EI16
Sept-2-99
67.88
-111.20
220
CTD


EI17
Sept-2-99
67.89
-111.18
243
CTD


EI18
Sept-2-99
67.89
-111.11
85
CTD


CI1
Sept-3-99
68.82
-113.71
27
CTD


CI2
Sept-3-99
68.79
-113.84
50
CTD


CI3
Sept-3-99
68.76
-114.06
47
CTD/Rosette 


CI4
Sept-3-99
68.73
-114.17
43
CTD


CI5
Sept-3-99
68.71
-114.42
20
CTD


AG1
Sept-4-99
69.87
-122.94
92
CTD/Rosette 


AG2
Sept-4-99
69.97
-122.94
207
CTD


AG3
Sept-4-99
70.04
-122.93
290
CTD


AG4
Sept-4-99
70.18
-122.94
397
CTD/Rosette 


AG5
Sept-4-99
70.56
-122.94
640
CTD/Rosette
Mooring, Boxcore, Zooplankton

AG5
Sept-4-99
70.56
-122.94
637
CTD


AG6
Sept-5-99
70.77
-122.94
432
CTD


AG7
Sept-5-99
70.92
-122.93
458
CTD


AG8
Sept-5-99
70.97
-122.94
277
CTD


AG8b
Sept-5-99
71.02
-122.94
275
CTD


AG9
Sept-5-99
71.05
-122.98
211
CTD/Rosette 


AG10
Sept-5-99
71.07
-122.95
144
CTD


JB1
Sept-6-99
71.98
-119.02
28
CTD/Rosette 


JB2
Sept-6-99
72.00
-119.29
90
CTD


JB3
Sept-6-99
72.04
-119.57
118
CTD/Rosette 


JB4
Sept-6-99
72.06
-119.86
92
CTD


JB5
Sept-6-99
72.09
-120.12
49
CTD/Rosette 










Auxiliary sampling :







1. Lake sampling for methane







1

67.65
-108.00




2

68.88
-115.63




3

69.41
-120.88












2. River sampling for oxygen isotope, barium and nutrients







1




Back River


2




Hood River


3




Croker River


4




nr Deas Thompson  


5




Coppermine River


