Report to put into the 2007-20 Data Report
1.1.1.1 Nutrients  


Water samples for nutrient determination were collected in duplicate in polystyrene test tubes after the tube and cap had been rinsed three times with the sample water.  



Samples were stored at 4°C, however if analysis was to take place much later the samples were frozen at -20°C.  Samples to be frozen for phosphate analysis back at IOS were collected in glass.

Surfactants for all three nutrients were not located after unpacking the nutrient supplies.  

Analysis and Results


All nutrient samples collected in the Canada Basin were analyzed by Linda White onboard using a three channel Technicon Auto Analyzer, following the methods described by Barwell-Clarke and Whitney, 1996.  Three nutrients analyzed were nitrate + nitrite, silicate and orthophosphate.   Ian Wrohan had set up his filtration equipment in the nutrient lab when the Louis left Halifax.  This year I relocated to the main U shaped counters in the Main Lab area.  This area is not as convenient to sinks, the Nanopure water system and is a high traffic area.
At station CB18 quadruplets were taken for plastic and duplicate in glass.  2 sets will be analyzed for nitrate and silicate on day one, the triplicate on day 2 and the 4th set will be analyzed at IOS.  Both sets in glass will be analyzed for phosphate at IOS.


Reagents were prepared onboard using water from a NANO pure system that produced 17.4 mega ohm-cm resistances. Type I reagent grade water. The supply water was fed with ship’s distilled water. Ship’s water tested August 14, 2007 contained 0.05um/l nitrate + nitrite and 0.90um/l silicate and zero ammonium.
 
Palmolive dish detergent was an effective surfactant for nitrate and silicate but produced white precipitates in the platen tubing, flow cell and waste lines for phosphate.  Samples were frozen in glass for phosphate determination back at IOS.

Terry Whitledge of the University of Alaska, Fairbanks was contacted and he kindly flew Brij 35 and sodium lauryl sulfate surfactants to Point Barrow, Alaska where the Canadian Coast Guard Crew picked up supplies for the ship and the surfactants for nutrient analysis.  Jenny Hutchings and her husband Pat assisted in making this possible.

 Sodium lauryl sulfate worked very well for silicate as Terry’s method described.  It does not work well with phosphate; it too, produced a white precipitate clogging the lines.  At this point, I decided to freeze all phosphate samples in glass for analysis at IOS.  Brij 35 is the usual surfactant for nitrate and Brij in phosphate blocks colour development.

 A 3.2% weight-to-volume solution of sodium chloride (Sigma) was prepared daily and used to rinse the system between samples and to prepare nutrient standards.  The pump tubing was changed after approximately 500 samples. One cadmium column was used for all samples. 
The Auto Analyzer was cleaned every other day as follows; rinsed with 3N NaOH and 10% HCl for approximately 5 minutes and rinsed with DMQ for over 20 minutes after all reagents and salt were disconnected at the end of the day. Data were logged by analog (chart) and digitally using the IOS Newget program.

Standards and blanks:


NANO pure water was analyzed daily before the initial standards and after the last standard set to establish the true baseline.  Standards concentrations of; zero, low, medium and high were prepared from Primary stock standards previously made up at IOS using freshly prepared 3.2% sodium chloride solution and analyzed at the start and close of each day. 



 If more than 60 samples were being run in a day, standards would also be run mid-day. Concentrations of the standards bracketed the expected nutrient levels in the samples. A medium standard for each nutrient was analyzed between stations as an unknown sample followed by two zero standards.  

Wako 0µm/l and 20µm/l nitrate standards, a Wako 50µm/l silicate standard and KANSO AS (low) and AT (high) Reference Samples (RS) were analyzed at the end of each day though I ran out of Silicate early in the trip.  All KANSO reference samples newly opened, were 3 years old.

At the end of each day’s run the shipboard reference sample, CB 29b #283 from Cast #16 was analyzed throughout the course of the trip.  

Duplicate samples were drawn for each station.  Several triplicates were taken and two analyzed one day and the third the next day.  



The order of samples in the carousel was from the surface to depth and sample peaks that were unusual were re – analyzed. Results for replicate, standard and reference material analyses are listed in Table 5. 


Surface samples of salinities less than 27 PSU were analyzed for phosphate turbidity.  No samples required a turbidity correction for phosphate.  When the nitrate level in surface samples is the same or slightly lower than the 3.2% sodium chloride solution; it is reported as zero.


Excess of 1,500 samples were analyzed for dissolved nutrients with 5 stations frozen after the Autoanalyser was dismantled and packed for return to IOS.  Frozen replicate samples were analyzed back at IOS to check on the use of Palmolive detergent and sodium lauryl sulfate as surfactants.
Table 5. Quality control and assurance for nutrient samples.

	Nutrient
	Nitrate + Nitrite

mmol/m3
	Silicate

mmol/m3
	Phosphate 

mmol/m3
	Phosphate 

mmol/m3

	Sample Replicates
	 
	 
	Fresh 
	Frozen

	Sp 
	0.09
	0.15 
	0.026
	0.034

	No. of duplicates
	131
	133
	36
	43

	Range
	0.0 – 16.6 
	2.2 – 39.6 
	0.21 – 1.87 
	0.40 – 2.12

	Medium check standard
	
	
	
	

	Calibrated value
	16.0 
	40.0 
	2.00 
	2.00

	Average and std dev
	16.1 +/- 0.1
	40.0 +/- 0.2
	1.99 +/- 0.02 
	                     2.00 +/- 0.02

	No. of duplicates
	47
	47
	16
	19

	WAKO
	20
	50
	
	

	Wako Standard
	20.1 +/- 0.1
	 50.2 +/- 0.17
	 n/a
	n/a

	No. of duplicates
	15
	 4
	 
	 

	KANSO LOW
	0.1
	1.84
	0.05
	AY 0.51

 Opened earlier

	Japanese Reference Sample:  AS 
	0.07 +/- 0.04
	1.84 +/- 0.13
	0.04 +/- 0.01
	                                  0.57 +/- 0.03

	No. of duplicates
	12
	 12
	 9
	

	KANSO HIGH
	7.42
	18.2
	0.54
	

	Japanese Reference Sample:  AT 
	7.57 +/- 0.06
	18.4 +/- 0.19
	0.57 +/- 0.01
	

	No. of duplicates
	12
	 10
	 9
	

	CB29b #283 shipboard reference
	13.0 +/- 0.2
	8.6 +/- 0.1
	0.94 +/- 0.01
	                     0.93 +/- 0.02

	Range
	13.0 – 11.4
	8.1 – 7.9
	 0.96 – 0.93
	0.91 – 0.96

	n
	26
	24
	11
	6

	Detection Limit
	0.09
	0.13
	
	

	n
	10
	10
	
	


