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Cruise Report  C3O
    2011-18
Pacific Region Vessel CCGS Sir Wilfrid Laurier
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DATE:

FROM:
  6 July 2011


TO:  21 July 2011
SCIENCE CRUISE NUMBER:
2011-18
SHIP’S PATROL NUMBER:   
CHIEF SCIENTIST:   Svein Vagle
INTRODUCTION/PROGRAM BACKGROUND:   

The Canada Three Oceans project “C3O” was part of Canada’s contribution and now a continuation of the International Polar Year research effort. 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 an underway CTD system. 

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

· 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.
· Both bio-acoustic backscatter data and depth-varying current information were collected using a RDI Longranger 150 kHz Acoustic Doppler Current Profiler (ADCP) deployed over the port side of the ship  at most of the science stations. Data were also collected from the ship-mounted 12 kHz transducer along the ship track to evaluate the possibility of using these data for bottom classification purposes.

·  Zooplankton samples were obtained in vertical hauls by Bongo-nets lowered to 100 m or from bottom depth minus 10 m in waters shallower than 110 m. 
· Continuous underway sampling of near-surface seawater temperature, salinity, fluorescence, oxygen, nitrogen, CO2, and methane (CH4).
· Samples were collected for analysis of chlorophyll.
· Onboard laboratory primary productivity experiments were performed in incubators located on the helicopter deck.

· 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/UCTD/CTD
	DFO-IOS 
	VIC
	Bar

	Amber Messmer
	Zoo-plankton/CTD / sampling
	UVIC 
	VIC
	Bar

	Joel White
	Phyto-plankton
	UVIC
	VIC
	Bar

	Mike Bentley
	Bird Observer 
	CWS 
	VIC
	Kug

	Jackie Grebmeier
	Benthic 
	U.Maryland 
	VIC
	Bar

	Monika Kedra
	Benthic 
	U.Maryland
	VIC
	Bar

	Lisa Wilt
	Benthic 
	U.Maryland
	VIC
	Bar

	Mark Murnane
	Benthic
	US Navy
	VIC
	Bar

	Sue Moore
	Marine Mammal Observer
	NOAA
	VIC
	Bar


SUMMARY of RESULTS:

During the stops at 37 science stations, the following science tasks were completed 
· 37 CTD/Rosette casts,

· 37 150 kHz ADCP deployments,

· 29 Bongo plankton net hauls,
· 33 Benthic sampling stations.
Underway data collection included 
· obtaining 32 CTD profiles at regular cruising speed using an underway CTD system deployed from the stern of the ship. Across the pacific the probe was dropped to approximately 400 m while in the Bering the depth was typically bottom depth minus 10 m, 
· 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 (bird observations continued to Kugluktuk),

·  and meteorological data from ship sensors.
Deployment of Axys wave-rider buoy for David Atkinson at UVIC on July 16, 2011. This project was sponsored by NOAA and EPA in the US. The buoy was successfully deployed at 65N00 168W45 (Figure 1).  A strong northerly blow at one point during the summer generated 9 m maximum wave height waves that damaged one of the wind sensors and the sea-surface temperature sensor, but the buoy stayed on station and continued transmitting. The buoy was recovered on October 14, 2011 by the NOAA contract ship Westward Wind. 
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Figure 1. Axys wind and wave buoy shortly before deployment near the Bering Strait.
AREAS OF OPERATION:    
North Pacific, Bering Sea, Chukchi Sea. 
 The maps below (Figures 2 and 3) show the science stations and underway CTD drops occupied along the route. A list of these science station locations, dates and activities is included in appendix 1.  There were no stops during the transect across the Pacific as a result of science operations.
The approximate total distance travelled from Victoria to Barrow was about 3060 nautical miles, and the estimated incremental time required for the extra steaming and all science stations was under 3 days. 

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:
· Continuous measurements of  near-surface water properties from the salt-water loop in the main laboratory.

· Underway CTD-probe deployed to a depth of 400 m behind the ship every 6 hours without any interruption to ship speed and routines.

2. During the Bering/Chukchi Seas segment from the Aleutian Islands to Barrow, Alaska, a number of repeat benthic stations were occupied as outlined in the table in the appendix. 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 acoustic data on currents and acoustic backscatter.
· Primary productivity incubation experiments where conducted using water from a subgroup of stations (Figure 4).
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Figure 2.  Map showing CTD and Benthic science stations (pink symbols) and UCTD drop locations along track from Victoria to Barrow during 2011-18.
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Figure 1 Map showing CTD and Benthic science stations (pink symbols) and UCTD drop locations along track
from Victoria to Barrow during 2011-18.

FIELDWORK:

Science activities aboard the CCGS Sir Wilfiid Laurier for the July leg of the program covered two distinct
scgments.

1. Across the North Pacific from Victoria, BC to Bering Shelf:
+ One dally stop was made at major science stations with 2 deployment over the side of the ADCP/dual-
Overview and frequency acoustic backscatter instrument package, followed by simultaneous CTD rosete 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 siations from
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Figure 3.  More detailed map of CTD and Benthic science stations (pink symbols) in Bering and Chukchi Seas.
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Figure 4.  Phyto-plankton incubators on the helicopter deck. These were operated by Joel White from the Varela lab. at UVIC.

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.  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 and for the launching and recovery of the underway CTD (UCTD) system.  The breezeway on the port side of the ship was also used to deploy and recover the 150 kHz ADCP package for acoustic current and zooplankton measurements.  The zooplankton Bongo nets and the Van veen grabs were deployed and recovered using the A-frame on the port side of the well deck. 

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 and for storage of equipment used for benthic sampling.

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.  During the trip the forward container was also equipped with real-time display of the 12 kHz sonar in the forward lab. This work was done by Peter Boerkamp and gave the people in the container real-time access to useful water depth information.
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 throughout the trip. 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 (Figure 5) 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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Figure 5.  The 24 Nisken-bottles rosette system successfully used during the trip to collect water at selected depths.
Plankton nets_______________________________________________________________________

Single Bongo plankton net hauls to a depth of water-depth minus 10 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 (Figure 6). This package was the first to be deployed at each science station and the last to be recovered.

Data from this instrument gives 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 recorded continuously the backscatter data from the ship’s 12 kHz Simrad transducer. Early indications from looking at the data suggest that this information can be used to learn something about the bottom type along the ship transect.
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Figure 6.  The 150 kHz Acoustic Doppler Current Profiler (ADCP) in its stainless steel frame on deck just prior to deployment.
Drift bottles___________________________________________________________________
As part of a project started in 2000, 37 drift bottles, each containing a message with serial number and reporting contact information, were launched at three 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.
Underway CTD system__________________________________________________________
During this cruise an upgraded underway CTD system was successfully used to collect temperature and conductivity (salinity) data from the surface and down to a maximum depth of 400 m while the ship was moving at cruising speed (Figure 7).  In waters with depths greater than 500 m the probe was dropped to 400 m.  Across the Pacific the probe was deployed every 6 hours and the complete operation took less than 20 minutes per cast.  This is an excellent method to collect high quality CTD data from the ship without interfering with speed and ship operations.
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Figure 7.  Underway CTD system mounted  at the stern of the ship.  During the trip profiles were obtained very 6 hours across the Pacific to a maximum depth of 400 m. A total of 32 profiles were collected during the cruise.
PROBLEMS [SHIP’S EQUIPMENT/OPERATIONS/PLATFORM SUITABILITY]:  
The SWL is very well suited for this type of ship based oceanography.  No problems were reported during the cruise.
However, during Leg-2 one of the two sciences freezers in the main cargo area were disconnected and most of the samples stored in this freezer were destroyed.  During Leg-1 (this cruise) the extension cords used to power the freezers were carefully taped in place to minimize the chance of the freezers being accidentally disconnected. Nevertheless, one of the freezers was disconnected.  This is a serious accident as far as lost scientific information and considering the effort, both in time and money, put in place to collect these samples.  Apparently this has happened before, so it would be worthwhile to investigate whether we can come up with a solution so this does not happen again in the future.
Also, a water filled cooler was left running in the main laboratory onboard the ship after the science crew departed, in an attempt to collect data during the ship’s work in the Canadian Arctic Archipelago.  For some, unknown, reason this cooler overflowed and flooded the floor in the laboratory. The system therefore had to be shut down.  We need to discuss whether such operations are feasible in the future and if so, what modifications and procedural changes need to be made to avoid problems with the equipment.
SUCCESSES [SHIP]:

The support of officers and crew in getting our equipment onboard, up and running, and during all station operations and data collection is invaluable and greatly appreciated. The science party had a wonderful time onboard the ship.
DAYS LOST DUE TO WEATHER:   
No science lost due to weather.
DELAYS [OTHER THAN WEATHER]:  
No major delays. The departure from Victoria was delayed by approximately 6 hours due to a visit by the Minister of Fisheries and Oceans, but that time was easily made up due to favourable weather across the Pacific.
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


 

Svein Vagle

Svein.Vagle@dfo-mpo.gc.ca





Institute of Ocean Sciences 9860 West Saanich Road, Sidney  BC  Canada  V8L 4B2

Appendix 

                                                                              Science Stations 
-ADCP is the down-looking 150 kHz Acoustic Doppler Current Profiler,  

-CTDR is the CTD/Rosette electronic profiling and water sampling instrumentation deployed to the seafloor minus 5 m at each science station, 

-Mud indicates collection of bottom samples by the University of Maryland team.

-Bongo is the dual plankton net vertical haul from depths of 100 m or less at the shallower stations. In addition, an underway salinity, temperature, depth (UCTD) probe was deployed every six hours while underway between Victoria and the Aleutian Islands and to fill in between science stations in the Bering and Chukchi Seas.
	Station Name
	Date
	Start (UTC)
	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

	SLIP-1
	07/15 
	15:01
	62
	0.589
	175
	3.604
	ADCP, CTDR, Bongo, Mud

	SLIP-2
	07/15 
	17:27
	62
	2.994
	175
	12.596
	ADCP, CTDR,  Mud

	SLIP-3
	07/15 
	20:55
	62
	23.402
	174
	34.217
	ADCP, CTDR, Bongo, Mud

	SLIP-5
	07/16 
	00:49
	62
	33.604
	173
	33.076
	ADCP, CTDR,  Mud

	SLIP-4
	07/16 
	04:24
	63
	1.798
	173
	27.604
	ADCP, CTDR, Bongo, Mud

	BCL-6A
	07/16 
	11:32
	63
	55.199
	172
	5.893
	ADCP, CTDR,

	UTBS-5
	07/16 
	18:15
	64
	40.19
	169
	55.217
	ADCP, CTDR, Bongo, Mud

	UTBS-1
	07/16 
	22:11
	64
	59.423
	169
	8.333
	ADCP, CTDR, Bongo, Mud

	UTBS-2
	07/17 
	03:35
	64
	40.813
	169
	5.992
	ADCP, CTDR, Bongo, Mud

	UTBS-4
	07/17 
	07:09
	64
	57.598
	169
	53.362
	ADCP, CTDR,  Mud

	BRS-3
	07/17 
	13:05
	65
	42.004
	168
	46.729
	ADCP, CTDR, Bongo

	UTN-1
	07/17 
	19:22
	66
	42.6
	168
	24
	ADCP, CTDR, Bongo, Mud

	UTN-2
	07/17 
	22:30
	67
	3.014
	168
	43.709
	ADCP, CTDR,  Mud

	UTN-3
	07/18 
	01:08
	67
	19.788
	168
	54.522
	ADCP, CTDR,  Mud

	UTN-4
	07/18 
	02:50
	67
	29.984
	168
	54.503
	ADCP, CTDR, Bongo, Mud

	UTN-5
	07/18 
	05:02
	67
	40.184
	168
	54.576
	ADCP, CTDR, Bongo, Mud

	UTN-6
	07/18 
	07:19
	67
	44.404
	168
	26.422
	ADCP, CTDR, Bongo, Mud

	SEC-2
	07/18 
	08:48
	67
	46.784
	168
	35.97
	ADCP, CTDR, Bongo, Mud

	UTN-7
	07/18 
	11:03
	68
	0.004
	168
	54.593
	ADCP, CTDR, Bongo, Mud

	SEC-3
	07/18 
	13:48
	67
	54.01
	168
	14.413
	ADCP, CTDR, Bongo, Mud

	SEC-4
	07/18 
	15:48
	68
	0.601
	167
	52.24
	ADCP, CTDR, Bongo, Mud

	SEC-5
	07/18 
	17:34
	68
	7.8
	167
	30.114
	ADCP, CTDR, Bongo, Mud

	SEC-6
	07/18 
	19:09
	68
	11.407
	167
	18.673
	ADCP, CTDR, Bongo, Mud

	SEC-7
	07/18 
	20:25
	68
	14.402
	167
	7.285
	ADCP, CTDR, Bongo, Mud

	SEC-8
	07/18 
	21:43
	68
	18.031
	166
	56.501
	ADCP, CTDR, Bongo, Mud

	CS-2011
	07/19 
	15:05
	69
	48.607
	163
	25.777
	ADCP, CTDR, Bongo

	BarC-10
	07/20 
	12:08
	71
	37.201
	157
	55.831
	ADCP, CTDR, Bongo, Mud

	BarC-9
	07/20 
	13:26
	71
	34.814
	157
	50.432
	ADCP, CTDR, Bongo, Mud

	BarC-8
	07/20 
	14:41
	71
	32.402
	157
	44.935
	ADCP, CTDR, Bongo, Mud

	BarC-7
	07/20 
	15:53
	71
	30.026
	157
	39.623
	ADCP, CTDR, Bongo, Mud

	BarC-6
	07/20 
	17:07
	71
	27.572
	157
	34.962
	ADCP, CTDR, Bongo, Mud

	BarC-5
	07/20 
	18:25
	71
	24.605
	157
	29.292
	ADCP, CTDR, Bongo, Mud

	BarC-4
	07/20 
	22:28
	71
	22.195
	157
	25.139
	ADCP, CTDR, Bongo. Mud

	BarC-3
	07/21 
	00:11
	71
	19.819
	157
	19.729
	ADCP, CTDR, Bongo, Mud

	BarC-2
	07/21 
	01:28
	71
	17.422
	157
	14.856
	ADCP, CTDR, Bongo, Mud

	BarC-1
	07/21 
	02:36
	71
	15.022
	157
	10.158
	ADCP, CTDR, Bongo, Mud

	Barrow
	7/21/2010
	
	
	
	
	
	Science  program ends
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