Nutrient Analysis Report: Cruise 2007 – 20 International Polar Year C3O

Linda White, August, 2007

On July 27th, 2007 the Autoanalyser was set up in the main lab area aboard the Louis S St. Laurent Ice Breaker.  The usual nutrient area was set up with filtration equipment for Diana Varela and Ian Wrohan’s incubation studies during Leg 1 from Halifax to Kugluktuk.

During my reagent preparations I noticed a tote containing Brij and Witconate surfactants, my bamboo lanterns and Mary Steel’s rubber boots was missing.


I decided to locate a phosphate free soap aboard the ship that might be suitable for this purpose and found Palmolive dish detergent.  Several attempts at varying dilutions of the Palmolive were attempted but, finally gave up because it produced a white precipitate in the phosphate platen tubing, flowcell and waste lines causing much noise, baseline drift and operator distress.

It was my decision to contact Terry Whitledge of the University of Alaska, Fairbanks and inquire if he could fly some surfactants to Point Barrow, Alaska where we were medi-vaccing a crew member and picking up fresh vegetables for the galley.

Jenny Hutchings from U of A called her husband Pat and he gathered up the necessary surfactants and got it on the next flight to Barrow.  
Sodium lauryl sulfate (SLS) and Brij 35 were long last at my disposal.  Sodium lauryl sulfate works very well for silicate as his method describes.  It does not work well with phosphate; it also eventually produces 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.
The Nanopure system had been set up during Leg 1 from Halifax and steadily produced clean water of 17.4 mega ohms resistance.

Ship’s tap water tested August 14, 2007 contained  0.05um/l nitrate + nitrite and 0.90um/l silicate and according to Kristina zero ammonium.
Silicate and nitrate have been successfully analyzed. There are some phosphate results but I tried to save as many of the earlier samples for re-analysis at IOS.

Fresh samples were collected in only plastic until we started freezing in glass for phosphate.  Duplicate samples were taken regularly, with some triplicates at a few stations.

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.

A set of standards of Low, Medium and High nutrient concentrations were run at the beginning, after ~ 40 samples and at the end of the day.  Wako intercalibration standards and Japanese reference samples were also analyzed during an analytical run.  The onboard reference sample from CB was run at the end of each day.

Medium check standards plus two zeroes were run between each station with a complete set of standards analyzed after two stations.

Quality Assurance and Quality Control Data
Detection Limit of the Autoanalyser calculated by three times the standard deviation of the blank reading of 3.2% sodium chloride.

Nitrate + nitrite; 0.09µm/l, Silicate; 0.13µm/l, Phosphate; _µm/l.

Pooled standard deviation for sample replicates;


Nitrate + nitrite (µm/l)

Silicate
(µm/l)


Phosphate (µm/l)


Sp 
0.09


0.15



0.06

Range 0.0 – 16.6µm/l

2.2 – 39.6µm/l


0.21 – 1.87µm/

N
131 sample pairs
133 sample pairs

35 sample pairs 


Medium check standard run as a sample
	Medium Check standards 
	 
	 

	 
	Nitrate+Nitrite
	Silicate
	Phosphate

	 
	16.04um/l
	40.00um/l
	2.00um/l

	Aver
	16.1
	40.03
	1.99

	stdev
	0.11
	0.24
	0.02

	n
	47
	47
	16

	CV%
	0.71
	0.61
	0.95


Wako Intercalibration checks

	Wako
	Nitrate 
20 um/l
	Silicate
 50 um/l

	 Aver
	20.1
	50.2

	stdev
	0.2
	0.4

	n
	15
	15

	CV%
	1.00
	0.72

	Wako zero
	0.3
	0.3


Reference Materials


	CB29b # 283 Cast 16 Bottle #3 Onboard  reference sample

	Initial analysis
	Nitrate+Nitrite
	Silicate
	Phosphate

	August 3, 2007
	13.0um/l
	8.6um/l
	0.93um/l

	 
	 
	 
	 

	Aver
	13.0
	8.6
	0.93

	stdev
	0.2
	0.1
	0.01

	n
	26
	24
	11

	CV%
	1.2
	1.7
	0.98

	 
	
	
	 

	 
	 
	 
	 


Excess of 1,500 samples were analyzed for nutrient content with at least 5 stations frozen after the Autoanalyser was dismantled and packed.  Nutrient analysis went very well with the exception of phosphate chemistry lacking the proper surfactant.


Most samples were frozen after analysis to be checked at IOS with the appropriate surfactants since silicate was determined with sodium lauryl sulfate instead of Witconate.


Another incredible cruise for ocean circulation studies in the Canada Basin, Banks Island, Mackenzie River shelf, Point Barrow, Northwind Ridge and Prince Patrick transects.


Data from all samples analyzed aboard the LSSL have been deposited on the transfer sheet for Kristina.
