Project Report

Department of Fisheries and Oceans

Institute of Ocean Sciences

Sidney, B.C., Canada

To:  Regional Science Director.

Final:
 Yes
1.  Cruise/Project No.:  2004-05
Ship’s Patrol Number: 03-12

2.  Dates:  Feb 9 to Mar 1, 2004
3.  Project Name:   Line P
4.  Area(s) of Operation:  N.E. Pacific to Station P
5.  Platform:  John P. Tully


6.  Master:  Bill Noon
7.  Days Allocated:  22


8.  Days at Sea:  11
9.  Days lost to weather:  none
10.  Days lost to other causes:  1 day to load, 8 days due to ship’s problems

11.  Appropriateness of platform:   great




11.  Safety issues:  

None
Cruise/Project Results (see appendix for details): 

Fig. 1.  Cruise track showing sample locations.
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· The Line P survey was very successful.  The CTD survey shows that the mixed layer depth is still abnormally shallow for winter (87 m at Station Papa) although a little deeper than last year (70 m at Station Papa). The striking feature is the density gradient below the mixed layer, which seems to be much steeper. Please see Appendix for details. 
· Collected surface samples along the route for Salinity, Nutrients, Chlorophyll, and CDOM.
· The CDOM  (colour dissolved organic matter) samples will be analysed in a photo spectrometer in the UV and Visible light spectrum. The shape of the spectrum is what we hope to use to compare to the yellow substance algorithm from the MERIS sensor aboard the European Space Agency satellite ENVISAT. We are mainly interested in the coastal and open water east of about 130degW but are collecting CDOM along the line to contribute to the database. 
· Iron data were collected at the main rosette stations. 

· Seabird surveys along Argo line and Line P for CWS (Ken Morgan)

14.  Primary Institute:   Institute of Ocean Sciences, DFO







15.  Associated Institutes:  Canadian Wildlife Services 

16.  Chief Scientist/Affiliation:   
Marie Robert, IOS

17. Science Staff/Affiliations:

	Marie Robert
	IOS
	Andrew MacDonald
	IOS

	Keith Johnson
	IOS
	Stephanie King
	IOS

	Doug Anderson
	IOS
	Nes Sutherland
	contract

	Sheila Toews
	IOS
	Alice Ewing
	CWS contract

	Wendy Richardson
	IOS
	Darryl Hodgson
	Volunteer


18. Equipment:

ADCP:   yes         Other:   sounder, thermosalinograph, SCS system           

Winches.



	type
	ID No
	Wire type
	Wire Condition/Spooling
	No Casts/

Depth max

	Hawboldt 3242
	17026
	CTD
	Good
	30/4000m

	Hawboldt 3242
	17027
	CTD
	
	Not used

	Swan 310
	1083
	Bongo wire
	Problems with counter
	9

	Swan 310
	1082
	Kevlar
	good
	10/800


Equipment Deployed/recovered:  Primary Productivity Drifter at Station Papa
19.  Comments and recommendations:   

Science issues:

There always seems to be a problem for the science staff to be ready on time. This time, since the ship was late, the science party was ready to leave on time. But I am really curious to know if the science party would have been ready had the ship not been delayed. This is an issue that really needs to be addressed.  
A shallow cast was done with the rosette prior to leaving the dock. It was discovered then that the configuration file of the CTD was inappropriate We could therefore correct the file before the first real cast. I think that it is a good idea to always perform this shallow cast prior to leaving the dock to make sure that the equipment works properly.

There was no major problem with the CTD/Rosette package during this cruise, which made everything much easier and less frustrating. It was a very welcome improvement. Some minor problems were encountered, please see Appendix section 6 for details.
Science/ship issue:

A new tugger winch was bought to hoist up the ballast weight that hangs below the Rosette. Among some of its features are : it is pneumatic, has ample power and speed, no electronics that overheat if left on, a safe "deadman" control, and it is completely sealed from the environment. After 5 years service the old electric tuggers are past their prime, indeed one is completely unserviceable and the second remains as a spare until we can buy another pneumatic unit. This was a very nice improvement. 
A new system of safety belts/harnesses was tested for the deployment/recovery of the Rosette. While I totally agree that it is important to be familiar with “being attached” in case the weather turns bad, I don’t think that we gain much by using the system for every cast, specially in good weather. It is a good idea, but has its limitations: only 1 person can deal with the ballast weight, cannot get help from other people;  it takes 2 people to take the net off, which is also inconvenient since the net is taken off when the rosette is at the surface, which is when it is the most vulnerable to problems. While a person deals with the net, the block is not being dealt with. 

The email account for the science lab was not set up when we got the ship. Also, the email computer in the lab was not working at all. Hadn’t the ship been delayed, the science crew would have had to use the bridge to send their email. Fortunately Doug Yelland from IOS was around to deal with the problem and get everything working before we left. The email computer in the lab should be installed permanently somewhere, either in the lab or somewhere else on the vessel. It shouldn’t be moved every time a new user comes on board. Maybe we could then count on it working properly without having to reconfigure it if is it wasn’t disconnected between each cruise. The LAN system worked wonderfully well. Scientists were able to access the lab data from their cabin in order to process and analyze it. Once set up, email was also available from the cabins and the lab, which reduces the traffic to the bridge. It would be good to have a list of instructions in each cabin on how to set up the computer to access the LAN and email systems. Also the transfer boxes should be permanently installed in the cabins. Finally, it would be easy to set up an email account for each “regular” IOS sea-going personnel. With that system set up email would become much more private.
I am looking to upgrade the communication link between the pCO2 system and the weather station (collects meteorological data as part of the pCO2 system).  This would require the installation of an ethernet connection in the electrical room on the Tully's monkey's-island deck that is dedicated to science use.

The background of the situation is as follows: 

Currently, the pCO2 system communicates with the weather station via radio-modem.  The modems (one in the pCO2 system, one in the weather station), are meant to transmit between distances of several miles and are thus more powerful than necessary for shipboard use, and are causing two significant problems.  First, the amount of power in the transmissions has been found to cause interference in other scientists' instrumentation in the lab.  I have casually asked members of the crew if they have experienced any such interference with ship's instrumentation, but nothing has been reported to me so far.  Secondly, I have observed communication problems when the modems are less than a few hundred metres apart as is the situation on the Tully.  This proximity-problem sporadically produces errors that result in failure to download data from the weather station.  I wish to replace these modems by using the Tully's shipboard computer network.  This would eliminate the interference problems and speed up data transfer between the pCO2 system and the weather station.  

I have noticed that there is currently some ship's-systems-dedicated ethernet hardware already installed the monkey's-island electrical room.  This may mean that all which is needed for science to use this connection is simply the addition of an ethernet hub/switch mounted somewhere nearby.  Please note that installation of this hardware can be of use to science staff other than myself.  I have once heard Keith express interest in this for some other application…

Andrew Macdonald

Perhaps the only thing I could suggest for improvement is a (removable?) clear-screen windbreak to lower-chest height, a more solid chair, and a waterproof box/elbow rest (adjustable?) on monkey's island, for bird and mammal observers to make use of.  It would make a difference not being shaken about by the wind while trying to keep a pair of binoculars steady on distant creatures (particularly whales).  One other thing that might help is to have a small compass set into the 'box/elbow rest' so that it is easier to determine whether we have changed course, without having to go down to the bridge.

It has been a fun cruise, with lovely people and rather pacific weather!  Thank you for having me as part of the scientific team.  I can't think of any complaints.  It was wonderful having access to comfy cabins, good food, subtitled DVDs, and lastly, but not least of all, a good mix of people.  
Alice Ewing
Ship issues:

A problem was discovered with the clutch of the ship just prior to the science cruise. Because of that, the science cruise got shortened by 8 days. We had to cancel half of the work (Line R, slope and shelf work, Rivers and Smith Inlets). Also cancelled was the recovery of the malfunctioning Argo float. We have been trying to recover this float for over 2 years now, but since it surfaces only once in ten days it is hard to be in the right area at the right time. For once, we could afford a little time to go recover the float. Because of the delay, this project also had to be abandoned. 
Good weather and agreeable ship’s and science crews made this a very successful trip despite the late departure. Thanks to Captain Noon for putting on both engines to catch up on the time lost during the repair of the ship. Thanks to all the Tully crew for their great support; despite the large turn-over in deck people, things are always running smoothly. 
The Tully should be recognized as primarily a science vessel and be supported to complete science programs.  We discussed needs that could be addressed during mid-life refit that would greatly enhance the productivity of cruises and improve the safety of personnel.  Ideas include isolating some procedures (radioisotope use, noxious chemistries) from the main lab in containers on the aft and boat decks, improving power to the lab (UPS), and converting the port forward room on the heli-deck level into a temperature controlled room where the salinity samples could be analyzed. In this respect, Mark Decker already started the process to get technical information on the feasibility and costs to make the room temperature controlled.  Another idea mentioned was the possibility of doing the rosette casts from the side of the ship instead of from the stern. It was discovered that a better understanding of the exact needs of the users is necessary to develop this project the best possible way. The Tully will need such modifications to support some of the emerging work that IOS and other institutes are undertaking.    

Appendix:  Reports from Participants

1. Physical properties – Marie Robert

The Line P section of the cruise was completed very successfully.  Every station was surveyed, which means we performed 20 CTD casts, 11 rosette casts, and 9 bongo casts. As mentioned previously, the mixed layer at Station Papa is still abnormally shallow, as shown in Figure 1 and Figure 2. The surface water was slightly colder but fresher than last year. The striking feature is the density gradient below the mixed layer, which seems to be much steeper, as seen in Figure 3. 
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The nutrient samples were run on board the ship but will be later analyzed at the Institute. Chlorophyll samples were only filtered at sea, they will also be analyzed at the Institute in the near future.  
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    Figure 1: Temperature at Station Papa in 2001, 2002, 2003, and 2004. 



    Figure 2: Salinity at Station Papa in 2001, 2002, 2003, and 2004.
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    Figure 3: Sigma-t at Station Papa in 2001, 2002, 2003, and 2004.
The larger gradient in density can also be seen along the offshore portion of Line P, from approximately P14 to Papa, as shown in Figure 4. This figure demonstrates the strongly enhanced stratification of the upper ocean. This condition was also present last year, which corresponds with the calm weather conditions we had both last year and this year. The stronger the stratification, the stronger the winds need to be in order to mix the subsurface waters. It will be interesting to see how long this condition will persist, and if the stratification will continue to increase, since a stronger stratification reduces the vertical transport of nutrients and other chemical elements to the surface waters, thus reducing the primary productivity. 
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    Figure 4: Sigma-t Anomaly along Line P.
2. A Summary of Seabird and Marine Mammal Observations on CCGS John P.
    Tully: Line-P Cruise, February 18-28, 2004 – Compiled by Alice Ewing.

On this cruise, twelve species of seabirds and four species of marine mammals were observed.  Many of the birds observed throughout the cruise were larid species.  As we travelled further away from the coast, procellarid species were encountered more often, with the Northern Fulmar appearing to be the most commonly observed species.  Both Black-footed and Laysan Albatrosses were observed, with the latter being seen more regularly.  A species that is not locally common in the north-eastern Pacific region at this time of the year, the Mottled Petrel was seen on a couple of occasions.  Unfortunately, there were no sightings of the endangered Short-tailed Albatross.  Only three species of alcids were clearly observed; Common Murre, Cassin's Auklet and Tufted Puffin.  Of the marine mammals, the Northern Fur Seal was seen most often, as on a couple of occasions individuals made curious visits to the ship, while it was stationary at a sampling station.  An exciting event at Station Papa for many on board, was a good view of a Sperm Whale just a few hundred metres away.  Earlier on the cruise, a small group of Minke Whales was observed at a distance.  Towards the end of the cruise, two crew members confirmed a sighting of two or three Pacific White-sided Dolphins following alongside the ship.  In addition to these three confirmed cetacean sightings, three other occasions of cetacean blows were observed, but of which species, it remains unknown.  A full list of birds and mammals observed is provided below.  

Seabirds (grouped by family)

   Procellaridae
Laysan Albatross

Black-footed Albatross

Northern Fulmar

Mottled Petrel

Fork-tailed Storm Petrel

   Laridae
Glaucous-winged Gull

Thayer's Gull

Herring Gull

Black-legged Kittiwake

   Alcidae
Common Murre

Cassin's Auklet

Tufted Puffin

Cetaceans

Minke Whale

Sperm Whale

Pacific White-sided Dolphin

Mammals

Northern Fur Seal

3. CRUISE SUB REPORT

2004-05

FEB.18 -28, 2004

IRON PROGRAM

KEITH JOHNSON & NES SUTHERLAND


Due to delay in scheduled departure from Feb. 10th to Feb 18th both Nes and Keith were able to participate.  This meant the planned scaled down sampling program could be ramped up taking into account the expedition would now have only 10 to 11 days.  We were able to sample all major stations but with reduced depths to save time.

One major change in sampling was the use of only 12 litre bottles as the 30 litre Go-flos were not brought along.  Two new 12 litre X-niskins were brought out along with our 2 older 12 litre Go-flo bottles.  The pump sampling was plumbed into the wet lab where a HEPA hood was set up, rather than installing the Lexan hood out on deck where it would be open to weather.  Samples from both the pump and G.O. bottles were collected as follows.  Two filtered, through a 4” 0.22 Opti cartridge filter, one 250 ml for buffered at sea analysis and one 125 ml for total analysis by digestion through acidification and later microwave treatment.  Similarly two unfiltered samples were collected for each depth.

Station sampling was as follows:


DEPTH
P04
P12
P16
P20
P26 


(meters)


SUR


Z
FRC
FRC
Z d

Pump
5

X
X
X
X
X


10

X
X
X
X
X


20

X
X
X
X
X


30

X
X
X
X
X


40

X
X
Xd
Xd
Xd

Hydro
50


X
X
X
X


75


X
X
X
X


100


X
X
X
X


150


X
?
X
X


200


X?
X
X
Xd


300



X
X
X


400





Xd


600





X


800





Xd


Z=Zodiac, FRC= fast response craft, d=duplicates, ? used #10 Go-flo


At P04 all four 12 litre bottles were tested by filling with 10 m seawater.  This was repeated at P16 where the iron levels are much lower.  At this time it was determined that #10 12 litre Go-flo was contaminated, thus the 150 metre sample collected with this bottle was not sub-sampled and this bottle was not used any further.


Notes:

1) Heavy rain prior to P20 (surface iron levels were higher)

2) Samples from FRC were difficult to collect.  Higher iron results: due to rain or contamination?

3) Bulk filtered (0.22) seawater was collected at P26,  10 meters for Adrian Marchetti (UBC  3 * 25 litre carboys, Jun Nishioka (CRIEPI 2 * 20 litre carboys), and ourselves 50 litres for iron and 8 litres for DOC.

4. CRUISE SUB-REPORT: pCO2
2004-05

FEB. 18-28, 2004

ANDREW MACDONALD & KEITH JOHNSON

The new pCO2 system (second time out) was activated soon after the ship’s departure from Pat Bay on February 18, 2004.  The new code in the system software for collecting meteorological data from the shipboard weather-station was tested and was found to work well and noticeably faster than was performed by the old pCO2 system.  There was one problem, however, that quickly became apparent on the first cycle of the data-acquisition.  The pump that circulates air from the equilibrator to the IR gas-analyzer was experiencing significant back-pressure, forcing air out around the pump diaphragm and causing suction in the equilibrator that the pressure-equalization vent could not counter quickly enough.  The result was the water-level in the equilibrator would rise until the pump was stopped.  The problem was reduced to a useable level by maximizing the flow through the plumbing, so as to eliminate as much back-pressure on the pump as possible.  A level of stability was achieved such that the readings produced by the system were of reasonable accuracy.  It is interesting to note that this problem went unnoticed until this time.  This is likely due to the fact that the equilibrator has been modified since the last cruise it was used on.  It is now airtight as opposed to the previous cruise, when it had some significant air leaks, which would tend to reduce any noticeable suction effects inside of the equilibrator.  Both the pumps and the equilibrator were successfully tested individually before this cruise, but not tested together due to time constraints.  To completely eliminate the suction problem in the long term, some changes in the plumbing and the pump will have to be made.


SAMI was also installed and started up after we departed from SI3 giving the pumps an hour to flush before hooking up to the pCO2 system.  The system was first run from the floppy disk sent with SAMI after its recent recalibration at U of M.  The Monitor program ran for about 6 hours then crashed and would not reload.  The program went into a loop and kept asking for the file name.  The Monitor program was loaded onto the hard disk but would still not run.  SAMI was therefore run without the Monitor program as ratios looked normal.  The data will be calculated after the cruise.

5. 2004-05 Thermosalinograph Report – Doug Anderson
S/N 2488 thermosaligraph was installed on the Tully’s sea water loop for mission no. 2004-05.  The s/n 2487 thermosalinograph that is usually on the Tully has had some problems with the time that is logged with its data.  S/N 2488 was installed this time to see if the time logged problem is do to with the thermosalinograph itself or some other part of the system.

S/N 2488 seems to have less problems with time logged but the problem still existed.  A short time after the thermosalinograph was started for 2004-05 the NMEA time displayed be the Seasave program was 2 minutes behind the reference time. The problem reoccurred once again during the cruise.    

The other problem with the thermosalinograph experienced during 2004-05 was due to bubbles in the sea water loop on the Tully, and S/N 2488’s problem with its sensitivity to bubbles adhering to its conductivity cell.  On 2004/2/23, 0330 UTC I flushed the conductivity cell with a Triton solution but bubbles continued to adhere to the cell.  This problem continued throughout the cruise.  I suspect 2488 is more sensitive to bubbles adhering to its conductivity cell than 2487 due to 2488’s many cleaning and replatinization procedures.  2004-05 was the first cruise that 2488 was used on since its most recent cleaning and replatinization.  By draining the thermosalinograph’s reservoir bubbles were cleansed several times from 2488’s cell.  The salinity readings then almost immediately begin to ramp down again due to new bubbles accumulating on the conductivity cell.

6. 2004-05 CTD Report – Doug Anderson
Seabird CTD s/n 0585 was the CTD probe used throughout cruise 2004-05.

There was a drift in the primary conductivity cell, s/n 2278 that occurred early on in the cruise.  This drift stayed stable at about .004 to .006 PSU low during the cruise.  The secondary conductivity cell, s/n 1764 remained closer to the bottle salinity at P12. 

There were also some problems experienced with auxiliary sensors on the CTD.  The altimeter didn’t work well at all during the cruise.  I think this is due to the sensor seeing the weight hanging below the rosette, which is probably a little larger than usual.

Transmissometer s/n 333DR experienced some problems earlier on.  This was due to a missing piece in the mounting block which didn’t securely mount the transmissometer allowing it to move a little during the cast.  This problem was solved once discovered.

The fluorometer also had some problems for the first part of the cruise.  The data from the fluorometer looked better once the cable was changed.

There were numerous salinity samples taken throughout the cruise. 
7. TCO2 Sampling for Cruise Report 2004-05

DIC/Alkalinity samples were collected from every depth sampled by the rosette at the five major stations along Line P: P04, P12, P16, P20 and P26.  As well, at each of the first four stations, two Niskins were closed at the same depth; both bottles were sampled, one in duplicate, effectively providing a triplicate sample.  At Station P26 all depths were sampled in duplicate, one 500mL and one 250mL bottle. An additional 250mL sample was collected for C13.  A calibration cast at 1500m was taken at P26:  duplicate DIC bottles were filled from five individual Niskin bottles. 

All samples were drawn immediately following the O2 samples, then pickled and either banded or taped and stored in the cold room.  Calm weather aided in a smooth sampling operation for all!










