Cruise LSSL 2010-05
June 29, 2011
Linda White

Nutrient content of frozen seawater samples were analyzed for nitrite + nitrate, silicate and phosphate on the Astoria Autoanalyser and the Three Channel Technicon Autoanalyzer.

Astoria Autoanalyser – Astoria Pacific International with the FAS-PACII software package (data acquisition program).


The Astoria was setup according to instructions with the assistance of Janet Barwell-Clarke.  

Primary Stock standards were prepared at the Institute of Ocean Sciences, December 20, 2010 and were calibrated against Wako nitrate 20ug atoms/l and Wako silicate 50ug atoms/l, there is no calibration standard available for phosphate.

A 3.2% sodium chloride(Sigma) solution was used to dilute the stock solutions for the daily working standards of the following concentrations: nitrite + nitrate 0, 10.0, 20.0, 30.0µm/l, silicate 0, 16.0, 32.0, 48.0µm/l and phosphate 0, 1.00, 2.00, 3.00µm/l.  Fresh reagents were prepared for the chemistries involved.
Dry reagent salts had been previously weighed out for the JOIS 2010 - 07 summer program in the Arctic.

Standards were prepared daily along with silicate and phosphate ascorbic acid wetting agents.  Standard concentrations were chosen to bracket the range of samples.
Daily run setup was as follows:

1. SYNC

2. CO

3. W

4. C1

5. C2

6. C3

7. C4

8. w

9. W 

10.  MK7-Ref
11.  Medium standard  
12.  Medium standard

13.  w

14.  W

15.  NO3Med

16.  NOX%

17.  w

18.  W

Explanation for abbreviations: SYNC (high standard), CO (Carry-0ver), W (baseline wash-draws baseline between Large W’s), NO3 (nitrate 20), NOX %( nitrite 20) to calculate cadmium efficiency).

A carry-over (CO) adjustment (%) was determined at the start of the day.  CO correction is initiated to compensate for slight contamination carried over from the previous sample.  
January 5, 2011, it was noted that nitrate CO was very high at 10.1%. It is recommended by Astoria that CO should be < 3%.  Silicate was 0.1% and Phosphate was 0.1%.  Many frozen deep water sample replicates re-run were ~15.5µm/l nitrate+nitrite which disagrees with freshly analyzed at sea of 14.4µm/l (historical data since 2003 - average) and this may be a result carry – over not being corrected.  Standards do not reflect this elevated carry-over.  So, what makes the difference between standards and samples?
1. Sample contamination

2. Samples possibly partially thawing in transit.

January 6, 2011, we re-ran most samples from the day before with brand new test tubes for standards, new standard preparations and my high standard for SYNC initiation sample for startup.  A cadmium efficiency sample was analyzed both days, 99.4% and 95% efficient, respectively.  The column was in excellent working condition.  Sample results were slightly lower and still over 15µm/l nitrate+nitrite.  
January 7, 2011, the following steps were taken to resolve the high nitrate results; 
1.  Brand new test tubes for standards

2.  Wore gloves (thinking possible contamination of samples/standards)

3.  New standards prepared 


4.  SYNC (CO) used my high standard solution

5.  Pipette delivery calibrated and adjusted config. File to reflect the true µm/l concentrations.   

Comments from log book were: system running well, baseline excellent, peak shape excellent.

Janet’s overall comment: Carry-over for nitrate+nitrite is normally <3% and could not locate the problem for high CO.

Still,  high carry-over for nitrate persisted so, I made the decision to set up the Technicon Autoanalyser in lab 2418A , which had recently arrived from the Arctic, to complete analysis of  the Frozen Deep water replicates from JOIS 2010 and Frozen samples from Sir Wilfrid Laurier 2010-05 cruises.
Technicon Autoanalyser (AA)
January 13, 2011 – January 19, 2011

January 13, 2011, the Technicon Autoanalyser was setup as usual with the exception of the use of Janet Barwell-Clarke’s colorimeter cables and analog to digital converter.

New pump tubing, air bar pad, glass transit fitting for phosphate, light bulb, and new cadmium column was installed.  The pump bars were greased and pump oil added to foam pads.

Another intercalibration with Wako N 20 and Si 50 was performed.   Cadmium column was conditioned with a high nitrate standard to a steady peak line.  Column efficiency 99%.
A set of standards was analyzed at the beginning of the day’s run.  Deep water frozen reference samples; K-7 #352, 2, 600m depth and CB 21- LSSL 2010-07 (#1406 + 1407 combined) were analyzed daily.

All deep water reference materials were collected in a carboy then transferred to acid cleaned plastic test tubes and frozen in the -20°C freezer aboard the LSSL 2010-07 cruise.
A 3.2% sodium chloride(Sigma) solution was used to dilute the stock solutions for the daily working standards of the following concentrations: nitrite + nitrate 0, 10.0, 20.0, 30.0µm/l, silicate 0, 16.0, 32.0, 48.0µm/l and phosphate 0, 1.00, 2.00, 3.00µm/l.

KANSO Lot number AY series; nitrate 6.28µm/l, silicate 30.3µm/l and phosphate 0.50µm/l with the assigned values.  There is some variability within each batch/bottle of reference material.  
KANSO AY solutions had been previously opened for these analyses.

At the end of each day’s run the tubing and coils were cleaned with 3N NaOH, 1N HCl and 30 minutes of double deionised water.  

Not all tubes used for frozen replicates were brand new.  Some had been acid cleaned.
January 15, 2011, the following maintenance was performed on the AA:

Phosphate – replaced 2 x 5 glass coils, glass transit to flow cell and glass fitting to waste from colorimeter


Silicate – replaced all glass coils


Nitrate – replaced glass coils, 2 lengths of glass transit tubing leading to colorimeter.  Gain dial does not turn properly…..since then it has been repaired by Pulse Instrumentation in Saskatoon, Saskatchewan.

Quality assurance data follows:  Bering Strait Samples
	Nutrient
	Nitrate + Nitrite
	Silicate
	Phosphate 

	
	mmols/m3
	mmols/m3
	mmols/m3

	Sample Replicates
	Fresh samples 
	Fresh samples 
	Fresh samples 

	Sp
	0.18
	0.32
	0.04

	No. of duplicates
	36
	          36
	36

	Medium check standard
	 
	 
	 

	Calibrated value
	19.9mmol/l3
	32.4mmols/m3
	1.99mmol/m3

	Average and std dev
	19.9 +/- 0.16
	31.9 +/- 0.24
	1.97 +/- 0.03

	n
	18
	17
	5

	Wako Standard
	20.1 +/- 0.1
	 50.2 +/- 0.2
	 n/a


	Bering Strait 
	Nitrate + Nitrite
	Silicate
	Phosphate

	KANSO’ Reference Sample:  AY 
	6.28 mmol/m3*
	30.3mmol/m3*
	0.50mmol/m3*

	Analyzed
	6.40+/-0.1
	30.2+/-0.2
	0.53+/ 0.02

	n
	10
	10
	6

	MK-7shipboard reference #352 2010-07
	14.6
	14.1
	1.04

	MK-7 analyzed
	      14.8+/-0.2
	   14.3+/-0.3
	  1.08+/-0.03

	N
	15
	15
	10

	
	
	
	

	*AY Measured by Marine Works Lab, Japan.


1. KANSO – The General Environmental Technos C. Ltd of Osaka, Japan

Quality Assurance data for North Pacific Samples

	Nutrient
	Nitrate + Nitrite
	Silicate
	Phosphate 

	
	mmols/m3
	mmols/m3
	mmols/m3

	Sample Replicates
	Fresh samples 
	Fresh samples 
	Fresh samples 

	Sp
	0.36
	2.07
	0.04

	No. of duplicates
	20
	          19
	20

	Medium check standard
	 
	 
	 

	Calibrated value
	32.0mmol/l3
	100.0mmols/m3
	2.40mmol/m3

	Average and std dev
	31.8 +/- 0.37
	100.3 +/- 0.4
	2.46 +/- 0.01**

	n
	10
	10
	10

	Wako Standard
	20.1 +/- 0.1
	 50.2 +/- 0.2
	 n/a


**Standard appears more likely to be 2.45mmols/m3/l than 2.40mmols/m3
Will recalculate data using 2.45mmols/m3

	North Pacific  
	Nitrate + Nitrite 
	Silicate
	Phosphate

	KANSO Reference Sample:  AY 
	6.28 mmol/m3*
	30.3mmol/m3*
	0.50mmol/m3*

	Analyzed
	6.54+/-0.04
	30.6+/-0.03
	0.51+/ 0.01

	N
	2
	2
	2

	MK-7shipboard reference #352 2010-07MK-7 
	14.6
	14.1
	1.04

	Analyzed
	      14.9+/-0.3
	   14.8+/-0.17
	  1.02+/-0.05

	N
	10
	10
	10

	
	
	
	

	*AY Measured by Marine Works Lab, Japan.


1. KANSO – The General Environmental Technos C. Ltd of Osaka, Japan

Observations and notations

No phosphate turbidity corrections were required because all salinity values were >27o/oo.

Frozen samples were thawed in a water bath for 30 – 45 minutes at 50ºC prior to analysis.  Bath water is distilled, deionised water.

Laboratory and chemistry temperatures

Temperatures were recorded above the silicate chemistry coils daily.  Average Temperature from January 13, 2011 – January 20, 2011 was 23.5 +/- 1.5ºC.
Laboratory temperature is affected by outside weather temperature variations. 
Weekend heating in the winter and air conditioning in the summer are in reduced mode thereby affecting Monday lab temperatures, respectively.
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A temperature bath has been installed for Silicate and operates at 37ºC.

Frozen samples were filled correctly and in excellent condition.

































































































