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Cruise Report  
C3O/IPY    2010-05
Pacific Region Vessel CCGS Sir Wilfrid Laurier
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DATE:

FROM:
  6 July 2010


TO:  22 July 2010
SCIENCE CRUISE NUMBER:
2010-05
SHIP’S PATROL NUMBER:   
CHIEF SCIENTIST:   Svein Vagle
INTRODUCTION/PROGRAM BACKGROUND:   

The Canada Three Oceans project “C3O” is part of Canada’s contribution to International Polar Year research efforts. The focus of this collaboration between government institutes and national as well as international universities is to study impacts of climate variability on the sub-arctic and Arctic water circulation and on the associated ecosystems.

CRUISE OBJECTIVES:   

During this cruise aboard the CCGS Sir Wilfrid Laurier data were collected on the physical, biological and geochemical properties of ocean waters across the North Pacific Ocean, and the shelf regions of the Bering and Chukchi Seas. Data were also collected on the benthic ecosystems in the Bering & Chukchi Seas.
The shipboard data collection included physical, biological, geochemical and benthic sampling:


· Profiles of water temperature and salinity were obtained with CTD, and expendable XCTD  probes. 

· Additional sensors on the CTD profiler collected in situ data on phyto plankton concentrations (fluorometer), optical clarity (transmissometer), dissolved oxygen, photoactive radiation (PAR), and nitrate.

· 
· A rosette sampler was used with the CTD to obtain water samples from discrete depths for a broad suite of biological and geochemical parameters, some for onboard analysis, others to be stored for later analysis in shore-based laboratories.
· Benthic sampling using Van Veen grabs and Haps Corer.
· Both bio-acoustic backscatter data and depth-varying current information were collected using a RDI Longranger 150 kHz Acoustic Doppler Current Profiler (ADCP) and a dual-frequency (50 and 200 kHz) backscatter sonar system deployed over the port side of the ship  at most of the science stations.  During significant periods of the trip data were also being logged from one of the  200 kHz ship sounders.
· Zooplankton samples were obtained in vertical hauls by Bongo-nets lowered to 100 m. 
· 
· Continuous underway sampling of near-surface seawater temperature, salinity, fluorescence, oxygen, nitrogen, CO2, and methane (CH4).
· 
· On board analysis of samples for chlorophyll and CDOM (Colored Dissolved Organic Material).
· Onboard laboratory sediment incubation experiments.
· Bird and marine mammal observations.
· Drift-bottle deployments.
· 
· 
DAYS ALLOCATED:
  16


DAYS OF OPERATION:   16  

SCIENTIFIC PERSONNEL:   In Victoria (VIC), 9 scientists embarked and stayed onboard until Barrow Alaska where 8 disembarked. The bird observer (Mike Bentley) stayed onboard until crew change in Kugluktuk.
	Name
	Tasks
	Affiliation
	from 
	To

	Svein Vagle 
	Chief Scientist / Bio-acoustics/Underway surface water analysis/XCTD
	DFO-IOS 
	VIC
	Bar

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Stephanie King
	CTD / sampling
	DFO-IOS 
	VIC
	Bar

	Kelly Young
	Plankton/CTD / sampling
	DFO-IOS
	VIC
	Bar

	Emily Hill
	CDOM/CTD / sampling
	Ontario
	VIC
	Bar

	
	
	
	
	

	
	
	
	
	

	Mike Bentley
	Bird Observer
	CWS
	VIC
	Kug

	Jackie Grebmeier
	Benthic 
	U.Maryland 
	VIC
	Bar

	Lee Cooper
	Benthic 
	U.Maryland
	VIC
	Bar

	
	
	
	
	

	
	
	
	
	

	Marisa Guarinello
	Benthic 
	U.Maryland
	VIC
	Bar

	Elisabeth Corvalles
	Benthic 
	U.Maryland
	VIC
	Bar

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


SUMMARY of RESULTS:

During the stops at 43 science stations, the following science tasks were completed 
· 43 CTD/Rosette casts,

· 32 150 kHz ADCP/dual-frequency backscatter deployments,

· 29 Bongo plankton net hauls,
· 15 Benthic sampling stations.
· 
· 
· 
· 
· 
Underway data collection included 
· obtaining profile data with  18 Expendable salinity, temperature and depth (XCTD) probes to 1000 m depth, 
· 
· continuous monitoring of surface water properties with electronic sensors from the seawater loop in the main lab on board (temperature, salinity, chlorophyll, oxygen, nitrogen, methane and carbon dioxide),
· bird and mammal observations during daylight hours (continued to Kugluktuk),
·  and meteorological data from ship sensors.
     Deployment of three Argo floats


Float # 4947 deployed at 07:03 UTC, 9 July at 51N49.728  136W59.804


Float # 4981 deployed at 17:08 UTC , 10 July at 53N15.414  145W59.972


Float # 4982 deployed at 04:40 UTC, 11 July at 53N34.038  148W47.455 
AREAS OF OPERATION:    
North Pacific, Bering Sea, Chukchi Sea. 
 The map below (Figure 1) shows the ship’s track from Victoria to Barrow, Alaska and the science stations occupied along the route. A list of science station locations, dates and activities is included in appendix 1.


The approximate total distance travelled from Victoria to Barrow was about 3200 nautical miles, and the estimated incremental time required for the extra steaming and all science stations was just under 4 days. 
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Figure 1.  Map showing science stations and XCTD drop locations along track from Victoria to Barrow during 2010-05.







FIELDWORK:

Science activities aboard the CCGS Sir Wilfrid Laurier for the July leg of the program covered two distinct segments: 
1. Across the North Pacific from Victoria, BC to Bering Shelf:
· One daily stop was made at major science stations with a deployment over the side of the ADCP/dual-frequency acoustic backscatter instrument package, followed by simultaneous CTD/rosette cast to 1000 m, and a Bongo net haul to 100 m.
· 
· Profile data and bio-geochemical samples were collected at a section of closely spaced stations from deep water onto the shelf across the Alaska Shelf into Unimak Pass and onto the shelf in the central Bering Sea.

2. During the Bering/Chukchi Seas segment from the Aleutian Islands to Barrow, Alaska, the Once daily station stop was continued in the southern deep part of the Bering, then in transit across the shelf areas more frequent stations were occupied at repeat benthic locations and the science team worked to accommodate this whenever stations were reached. At these benthic locations:
· Rosette casts were done to get samples from the overlying water column for the biology and geochemistry groups;

· 
· A Bongo plankton net haul was done at most stations,
· 
· ADCP/dual-frequency acoustic data on currents and acoustic backscatter.

3. 
Shipboard labs_______________________________________

· 







Laboratory spaces on board were used to 
collect samples for nutrients and salts and electronic sensor data from the seawater loop and to filter rosette samples for chlorophyll and CDOM.  Zooplankton samples from Bongo casts where prepared and stored for subsequent analysis back at IOS.
· 
· 
· 
· 
Deck space was used by science for launch and retrieval of equipment and instrumentation, including CTD/rosette for profiling & water sampling, the launching and data acquisition of  XCTD,  deployment and recovery of ADCP/dual-frequency instrument package for acoustic current and zooplankton measurements,  and plankton Bongo nets. 

To facilitate the science, two container labs were installed, but during this leg only the 20-ft green container was used for science operations. It was used 
for sample preparations following Bongo net hauls.

The 20-ft aluminium container on the boat deck provided much needed storage space.
The container labs are well suited for lab duties, outfitted with counter space, shelving, simple sink, heat and power for instruments. Both are hooked up to electrical power for lights and heat, and had phone, ship’s intercom and network connections. 
SUCCESSES AND PROBLEMS [SCIENTIFIC]:

All of the science instrumentation provided scientifically valuable data, and will help to combine biological findings with measurements of the physical characteristics of the ocean. All the scientific equipment performed well all the time. The data collected will be used with data collected along the same ship track and at similar stations in earlier years to investigate interactions between the biological conditions and the physical parameters that govern their environment and to allow for studies of possible ecosystem changes due to climate change.
CTD/rosette system_______________________________________________________

A Seabird SBE-9 profiling CTD was used with a custom built compact 24-bottle rosette water sampler. The CTD was equipped with the standard suite of pressure, temperature and conductivity sensors, and additional external sensors: a fluorometer to measure chlorophyll-a concentrations, a transmissometer to measure water clarity, a dissolved oxygen probe, and an acoustic altimeter to get accurate height above the bottom. 
The 24-bottle rosette system was equipped with a Seabird Carousel pylon to remotely trigger the 10-litre sample bottles. An SBE-11 deck unit was used with Seasave software to acquire real-time data from the CTD and to close the bottles at depths selected before and/or during the cast. The deck unit included a NMEA board to automatically add GPS position into the header of the data file. This system worked very well during the trip.
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Plankton nets_______________________________________________________________________



Single Bongo plankton net hauls to a depth of 100 m were done at most stations, using the hydro winch and A-frame on the well-deck. 
These casts were done right after the CTD/rosette casts while water was being sampled from the rosette Nisken bottles.






ADCP/Backscatter sonar___________________________________________________________

A 150 kHz Teledyne RDI Acoustic Doppler Current Profiler (ADCP) was mounted in a stainless steel frame and lowered over the side when stopped at each science station. In addition to the ADCP the frame was equipped with two transducers (50 and 200 kHz) connected to transmit and receive electronics and software in the aft laboratory on the ship.  This package was the first to be deployed at each science station and the last to be recovered again.

Data from these instruments give current profiles below the ship to a depth of 500 m and a measure of plankton layers in the water column down to approximately 200 m.  During this trip we also tested the use of one of the ship Skipper transducers (200 kHz) with our own transmit, receive and logging hardware/software. This is definitely a viable option in the future if no stops are allowed for.
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Drift bottles___________________________________________________________________

As part of a project started in 2000, 150 drift bottles, each containing a message with serial number and reporting contact information, were launched at selected locations along the ship’s track. The drop locations are logged, and when finds are reported this provides information on ocean surface drift trajectories. A website is maintained at IOS to document all drops and finds, and map the results.


































1) 
2) 





































































































































PROBLEMS [SHIP’S EQUIPMENT/OPERATIONS/PLATFORM SUITABILITY]:  

The SWL is very well suited for this type of ship based oceanography. 
The only noticeable mishap during the trip was the loss of a University of Maryland  Haps Corer which was lost during coring operations in the afternoon of July 17th when the corer was brought into the block and the wire snapped. The corer was lost in position 64N40.2618 169W54.994. (This position needs to be adjusted forward 6.3 m and to starboard 8.2m. Ships heading at the time of the incident was ~205o true).  The probable cause of the incident was that the winch control got stuck in the in position, forcing the corer into the block.  However, a thorough inspection of the winch and the controller did not find anything significantly wrong with the unit. Several hours were used trying to grapple for the instrument but without luck. It is worth noting that the shape of the corer makes it very difficult to hook with a line and grappling hooks. It would perhaps be worthwhile to include hooks on any new corer for future losses.









SUCCESSES [SHIP]:

The invaluable help from Gerald Rohatensky again needs to be emphasized. The process of getting the scientific instrumentation up and running and getting the science team connected to the internal and external network is so much easier with his help.  The support of officers and crew in getting our equipment onboard and up and running is also invaluable and greatly appreciated. 
DAYS LOST DUE TO WEATHER:   
No science lost due to weather.









DELAYS [OTHER THAN WEATHER]:  
No major delays. A few hours delay due to search for the lost Haps Corer.


SAFETY CONCERNS:  
No safety concerns were reported.  












SUMMARY/FINAL COMMENTS:

Again we want to express our gratitude for all the help and support we received from the officers and crew of the Sir Wilfrid Laurier, resulting in a successful trip and the collection of significant amount of interesting and valuable scientific data and samples. 
· 
·  
· 
· 
· 

for additional information on this report contact


or lead PI for the C3O / IPY project

Svein Vagle






Eddy Carmack

Svein.Vagle@dfo-mpo.gc.ca




Eddy.Carmack@dfo-mpo.gc.ca
Institute of Ocean Sciences 9860 West Saanich Road, Sidney  BC  Canada  V8L 4B2

Appendix 

                                                                              Science Stations 
Explanation of listed tasks: 

-ADCP is the down-looking 150 kHz Acoustic Doppler Current Profiler and associated dual frequency (50/200 kHz) backscatter sonar system,
  

-CTDR is the CTD/Rosette electronic profiling and water sampling instrumentation deployed to 1000 m in the NE Pacific and to the bottom on the shelves, 
-Mud indicates collection of bottom samples by the University of Maryland team.
-Bongo is the dual plankton net vertical haul from depths of 100m or less at the shallower stations. In addition, expendable salinity, temperature, depth (XCTD) probes were deployed every six hours while underway between Victoria and the Aleutian Islands.




	Station Name
	Date
	Start (PDT)
	Lat. North (deg)
	Lat (min)
	Long. West (deg)
	Long (min)
	Science Tasks

	Victoria
	7/6/2010
	
	48
	25.215
	123
	23.343
	Depart for Arctic

	NP-1
	7/7/2010
	08:23
	49
	30.2
	127
	50.662
	ADCP, CTDR, Bongo 

	NP-3
	7/8/2010
	08:22
	51
	3.188
	133
	30.677
	ADCP, CTDR, Bongo 

	NP-5
	7/9/2010
	08:12
	52
	11.9
	138
	51.437
	ADCP, CTDR, Bongo

	NP-7
	7/10/2010
	08:20
	53
	14.89
	145
	53.147
	ADCP, CTDR, Bongo  

	NP-9
	7/11/2010
	08:23
	53
	45.82
	151
	22.013
	ADCP, CTDR, Bongo  

	NP-11
	7/12/2010
	08:18
	54
	2.644
	158
	8.59
	ADCP, CTDR, Bongo  

	UN-1
	7/13/2010
	07:25
	54
	11.33
	164
	43.487
	ADCP, CTDR, Bongo  

	
	
	
	54
	26.95
	
	15.58
	

	
	
	
	55
	3.632
	
	12.457
	

	
	
	
	55
	43.87
	
	33.281
	

	
	
	
	57
	57.57
	
	5.609
	

	
	
	
	59
	19.22
	
	50.662
	

	
	
	
	60
	38.82
	
	30.677
	

	
	
	
	62
	7.4
	
	51.437
	

	
	
	
	62
	2.954
	
	53.147
	

	
	
	
	62
	23.63
	
	22.013
	

	
	
	
	62
	33.75
	
	8.59
	

	BCL-1
	7/13/2010
	15:33
	54
	26.95
	166
	15.58
	ADCP, CTDR, Bongo

	BCL-2
	7/14/2010
	05:05
	55
	3.632
	170
	12.457
	ADCP, CTDR, Bongo  

	BCL-deep
	7/14/2010
	14:41
	55
	43.87
	172
	33.281
	ADCP, CTDR, Bongo

	BCL-3
	7/15/2010
	05:19
	57
	57.57
	173
	5.609
	ADCP, CTDR, Bongo

	BCL-4
	7/15/2010
	13:59
	59
	19.22
	173
	30.116
	ADCP, CTDR, Bongo

	BCL-5
	7/15/2010
	22:37
	60
	38.82
	174
	9.061
	ADCP, CTDR, Bongo

	SLIP-1
	7/16/2010
	08:00
	62
	7.4
	175
	2.977
	ADCP, CTDR, Bongo, Mud

	
	
	
	65
	2.954
	
	12.043
	

	
	
	
	65
	23.63
	
	34.129
	

	SLIP-2
	7/16/2010
	10:38
	62
	2.954
	175
	12.043
	ADCP, CTDR , Mud

	
	
	
	65
	23.63
	
	34.129
	

	SLIP-3
	7/16/2010
	14:50
	62
	23.63
	174
	34.129
	ADCP, CTDR, Mud

	
	
	
	67
	1.763
	
	33.058
	

	
	
	
	67
	54.27
	
	27.444
	

	
	
	
	67
	2.954
	
	13.133
	

	
	
	
	67
	23.63
	
	55.201
	

	
	
	
	67
	33.75
	
	5.934
	

	
	
	
	68
	1.763
	
	53.054
	

	SLIP-5
	7/16/2010
	19:15
	62
	33.75
	173
	33.058
	ADCP, CTDR, Mud

	SLIP-4
	7/16/2010
	23:29
	63
	1.763
	173
	27.444
	ADCP, CTDR, Bongo, Mud

	
	
	
	68
	23.63
	
	13.133
	

	
	
	
	70
	33.75
	
	55.201
	

	
	
	
	71
	1.763
	
	5.934
	

	BCL-6A
	7/17/2010
	07:24
	63
	54.27
	172
	13.133
	ADCP, CTDR

	
	
	
	71
	34.65
	
	55.201
	

	UTBS-5
	7/17/2010
	15:15
	64
	40.23
	169
	55.201
	ADCP, CTDR, Bongo, Mud

	
	
	
	49
	40.94
	
	5.934
	

	
	
	
	51
	57.97
	
	53.054
	

	
	
	
	52
	59.51
	
	8.447
	

	UTBS-2
	7/17/2010
	23:02
	64
	40.94
	169
	5.934
	CTDR, Mud

	UTBS-4
	7/18/2010
	01:54
	64
	57.97
	169
	53.054
	CTDR, Mud

	UTBS-1
	7/18/2010
	04:23
	64
	59.51
	169
	8.447
	ADCP, CTDR, Bongo, Mud

	BRS-4
	7/18/2010
	09:02
	65
	41.94
	168
	42.854
	CTDR

	BRS-5
	7/18/2010
	09:48
	65
	43.01
	168
	53.78
	CTDR, Bongo

	
	
	
	55
	42.42
	
	33.752
	

	
	
	
	55
	40.23
	
	23.948
	

	
	
	
	57
	40.94
	
	13.088
	

	
	
	
	59
	57.97
	
	23.688
	

	BRS-3
	7/18/2010
	13:29
	65
	41.02
	168
	33.752
	CTDR, Bongo

	
	
	
	62
	41.94
	
	23.948
	

	
	
	
	62
	43.01
	
	13.088
	

	
	
	
	62
	41.02
	
	23.688
	

	
	
	
	62
	40.1
	
	43.666
	

	
	
	
	63
	39.14
	
	57.401
	

	
	
	
	63
	42.42
	
	54.409
	

	
	
	
	64
	40.23
	
	57.622
	

	
	
	
	64
	40.94
	
	26.292
	

	
	
	
	64
	57.97
	
	54.978
	

	BRS-2
	7/18/2010
	14:36
	65
	40.1
	168
	23.948
	CTDR

	BRS-0
	7/18/2010
	17:44
	65
	39.14
	168
	13.088
	ADCP, CTDR, Bongo

	UTN-1
	7/18/2010
	23:07
	66
	42.42
	168
	23.688
	ADCP, CTDR, Bongo, Mud

	UTN-2
	7/19/2010
	02:35
	67
	2.854
	168
	43.666
	CTDR, Mud

	UTN-3
	7/19/2010
	05:22
	67
	20.09
	168
	57.401
	ADCP, CTDR, Mud

	UTN-4
	7/19/2010
	07:17
	67
	30.04
	168
	54.409
	CTDR, Mud

	UTN-5
	7/19/2010
	09:17
	67
	40.1
	168
	57.622
	ADCP, CTDR, Bongo. Mud

	UTN-6
	7/19/2010
	11:39
	67
	44.17
	168
	26.292
	CTDR, Mud

	UTN-7
	7/19/2010
	14:42
	68
	0.191
	168
	54.978
	ADCP, CTDR, Mud

	PAG-1
	7/19/2010
	18:39
	68
	0.748
	167
	52.382
	CTDR

	PAG-2
	7/19/2010
	20:26
	68
	7.603
	167
	29.892
	ADCP, CTDR, Bongo, Mud

	PAG-3
	7/19/2010
	22:55
	68
	14.42
	167
	7.556
	CTDR

	BCL-7
	7/20/2010
	20:58
	70
	37.14
	161
	6.197
	ADCP, CTDR, Bongo

	BC-2
	7/21/2010
	05:50
	71
	24.74
	157
	30.04
	ADCP, CTDR, Bongo

	PAG-5
	7/21/2010
	07:16
	71
	29.76
	157
	40.21
	ADCP, CTDR, Bongo

	PAG-6
	7/21/2010
	08:43
	71
	34.65
	157
	50.37
	ADCP, CTDR, Bongo

	PAG-4
	7/21/2010
	13:09
	71
	19.82
	157
	19.61
	ADCP, CTDR, Bongo

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Barrow, Alaska
	7/22/2010
	
	
	
	
	
	End of oceanographic science  program
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Figure 2.  Example of data used to estimate station times.  Ship speed versus time at station BCL-4.
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Figure 3.  Station time for all stations defined as time when ship speed was less than 8 knots (upper panel) and time it takes for ship to change speed from 8 knots to 3 knots and start of station and between 3 and 8 knots at end of station plotted for each of the 43 stations. The large spike on July 17th was the time used to search for the Haps Corer.
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Figure 1. Representative PvsE curves: shelf slope (Feb 1),  pelagic (Station Papa 50 N, 145 W, Feb 9) and coastal (Hecate Straight, Feb 14). Shown are mean electron transport rates (+/- SD, N= 3-5) as derived from PAM fluorometry over increasing PAR levels. The blue band denotes the approximate light saturation level for photosynthesis. 
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Figure 2.  Instantaneous PAR for representative days of the February 2008 Line P cruise. While within-day and between-day variability was high, light levels often surpass that which is limiting to most phytoplankton assemblages (black bar and see Figure 1).





        DATE			             OPERATIONS





  Tuesday       12 AugFriday          25 Jan:	Start loading the ship at IOS.


  WednesdayTuesday       1329  AugJan:	Leave Pat Bat. Official crew change.Saanich Inlet cast. 


  ThursdayWednesday  30 Jan:	Certification for ship’s crew in Pat Bay.  Leave IOS evening.


  Thursday     31 Jan:	Fuel in Esquimalt, 0800 to 2030.  


  Friday          14  1 AugFeb:	Start Line P.


  Tuesday       19 Aug:	Go straight from P21 to P26 because of bad weather.


  WednesdayFriday           20 8 AugFeb:	Arrive at Station P.


  SaturSundday      23   10 Feb: Aug:	Complete all Line P stations with P22.Leave Station P.  Go to NOAA mooring site.  Try to find the eddy. 


  Monday    Wednesday      2513  AugFeb:	Start the SS Line. Deploy Bowie Seamount mooring. 


  TuesdayFriday                  2615  AugFeb:	Anchor off Port Hardy.


  Wednesday  27 Aug:	Sample Koeye River/Hakai Passage and Rivers Inlet.stations.


  Saturday       16 Feb:	Sample Rivers Inlet.


  FridaySunday          2917  AugFeb:	Drop off pteropods at Bamfield Marine StationSample station in Strait of Georgia.  Arrive at IOS late PM..


  Saturday Monday         130  Aug8 Feb:	Lose MVP.  Arrive at IOSOffload.


  Sunday         31 Aug:	Offload.  at IOS.
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