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Cruise Narrative


This joint WOCE/JGOFS cruise continued measurements of water property changes seasonally and inter-annually.   Sampling was not as intensive as in past cruises, since we are still recovering from Line P15N and JGOFS awaits fresh funding.  





Under WOCE, a CTD survey along Line PR6 was completed, but weather restricted our rosette casts to 4 stations (7 were planned).  Salinity, oxygen and nutrients (NO3 & NO2, PO4 and Si) were analyzed onboard ship.  





JGOFS participants sampled plankton at several stations, and incubated water to measure growth and grazing rates of plankton.  Continuous fluorescence measurements estimated chlorophyll in surface waters.   Occasional water samples were taken from 15 m for the assessment of flavodoxin a marker for in situ iron limitation of phytoplankton growth.





Cruise Summary Information


Cruise track


Line PR6 starts at the mouth of Juan de Fuca Strait on the west coast of Canada, and heads almost due west for 900 n mi.  The terminal station is PRS1, formerly designated Ocean Weather Station Papa (50 N, 145 W).  





Table of Stations by type





Sample type:�
No. stations:�
Max. depth (m):�
�
CTD casts�
33�
4300 db�
�
Rosette/Hydro casts�
4�
4200�
�
Loop samples�
36�
5�
�
 Moorings�
2�
1000�
�



Floats and Drifters deployed


	A drifting sediment trap line was deployed for 3 days at Station PRS1.  On recovery, the trap line was cut by the ship's propeller resulting in the loss of all traps.  





Principal Investigators  


Howard Freeland�
Ocean Physics �
IOS�
�
C.S. Wong�
Climate Chemistry�
IOS�
�
Frank Whitney�
Coordinator�
IOS�
�



Preliminary Results


Typical winter conditions were encountered along Line PR6.  In surface waters, nitrate has increased slightly over what was measured last February, reversing a 5 year trend of decreasing winter nutrient levels.  





Goals Achieved


Complete CTD survey of Line PR6 .  


Successful Rosette casts at 4 stations on Line P.


Completion of JGOFS sampling for plankton and productivity measurements.





Problems and Goals not Achieved


Rosette misfires resulted in several lost samples.  


Less water sampling was completed than had been planned, due to poor weather.





Cruise Participants & Affiliations


Frank Whitney�
Nutrients�
IOS�
�
Bernard Minkley�
Oxygen, watch�
IOS�
�
John Love�
Electronics, watch�
IOS�
�
Reg Bigham�
Watch�
IOS�
�
Tim Soutar�
Watch�
IOS�
�
Philip Boyd�
Microplankton�
DOUBC�
�
Robert Goldblatt�
Zooplankton�
DOUBC�
�
Hugh Maclean�
Watch�
DOUBC�
�
Tracy Feeney�
Salinity, watch�
DOUBC�
�
Institute of Ocean Sciences, Sidney, B.C., Canada.
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Measurement Techniques and Calibrations





CTD profiles


	For most stations, when rosette sampling was not needed or possible, a Guildline 8705 CTD was lowered as deep as 3000 m (its pressure sensor rating).  At station PRS1, profiles with each CTD were taken for comparison.





Water sampling


  	A rosette holding a Guildline 8737 CTD and 23-10 L polycarbonate Niskin bottles was used for all hydrographic sampling.  Go-Flo bottles clamped on Kevlar hydro line were used to collect clean water for plankton studies.  


	At each station, samples for surface chlorophyll, salinity and nutrients were collected from the ship's sea water loop which pumps water from about 5 m continuously into the laboratory.  


 


Salinity


	Samples were collected in glass bottles and analyzed onboard ship using a Guildline Model 8410 Portasal.  The Portasal was standardized daily with IAPSO standard sea water Batch  P124, 18 Jan. 1994.








Oxygen 


	An automated titration system (Brinkman Dosimat) using the micro-Winkler method (Carpenter, 1965) detected the iodine end-point colorimetrically.  Standards were prepared as outlined in WOCE Report 73/91.  





Nutrients


	Samples from hydro casts were collected in polystyrene and glass tubes, and refrigerated for a maximum of 12 h before being analyzed.  Loop samples (USW) were stored up to 2 days at 4oC before being analyzed.  Since NO2 has been providing us no meaningful data, it was not analyzed.    NO3&NO2, PO4 and Si were analyzed using a Technicon Autoanalyzer.


	NO3 + NO2 samples were reduced with Cd/Cu, then complexed with sulfanilamide and N-Naphthylethylene-diamine to form an azo dye (Technicon Method No. 158-71W/B).  PO4 produces a molybdenum blue complex in presence of acidic molybdate and ascorbic acid (Technicon Method No. 155-71W).  Dissolved Si also forms a molybdenum blue complex and oxalic acid removes PO4 interference (Technicon Method 186-72W). 


	Concentrated standards were prepared freshly the week before the cruise started from oven dried (80oC) reagents.  Working standards were made every 1 to 2 days by diluting 1 to 6 mL of various stock solutions to 250 mL with 3.2% NaCl (w/v in double run Milli-Q water).  Silicate standards were checked against a commercial CSK Standard (WACO Pure Chemical Industries), with good agreement.





TCO2, 13C and Alkalinity - a single profile was collected at PRS1.  Samples were fixed with HgCl2 and refrigerated.





JGOFS sampling -  Go-flo bottles were used to collect water for POC/N, DON, chlorophyll, nano- and micro-plankton and incubation experiments.  A 230 um mesh net was used to collect meso-zooplankton.  At PRS1, an in situ drifter was deployed for 7 h to measure primary production rates. 








References





Carpenter, J.H.  1965. The Chesapeake Bay Institute technique for the Winkler dissolved oxygen method.  Limnol. Oceanogr., 10: 141-143.


