Cruises AV91 and AV92 on board Akademia Vinogradov

Nutrient Analysis:

Sample Collection:  
Sampling for nutrients followed that for gases (TCO2, oxygen).  

Nutrients were collected in two glass (phosphate) and two polystyrene (nitrate and silicate) 16 x 125 mm test tubes.  Test tubes were rinsed twice with sample then filled 2/3 and stored at 4 C until analyzed.  The samples were usually analyzed within 12 hours of collection.

Sample Analysis:

A three channel Technicon AutoAnalyzer II ™ was used to measure dissolved phosphate silicate, and nitrate + nitrite. 
Orthophosphate:

Soluble orthophosphate was determined by Technicon Industrial Methods No. 155-71.  A single reagent stream combining an acidified solution of ammonium molybdate, antimony potassium tartrate and ascorbic acid forms a phosphomolybdenum blue complex.

Silicate:

Dissolved silica was determined by Technicon Industrial Methods No. 186-72W, essentially that of Armstrong et al.  (1967).  The procedure is based on the reduction of silicomolybdate in acidic solution to molybdenum blue by ascorbic acid.  Oxalic acid is introduced to the sample stream before the addition of ascorbic acid to eliminate the interference from phosphate.

Nitrate + nitrite:

Nitrate was determined by the Technicon Industrial methods No. 158-71W (revised August 1979) and is a modification of the Armstrong et al. (1967) procedure.  Nitrate is reduced to nitrite by a copper-cadmium reductor column.  The nitrite ion reacts with sulphanilamide under acidic conditions to form a diazo compound.  This compound then couples with N-1-napthylethylenediamine dihydrochloride to form a reddish-purple azo dye.

Standards:

Stock standard solutions were prepared in double run Milli-Q water using dried, high purity, crystalline reagents.  Standards were compared to the previous batch and commercially available Sagami Standards for silicate and nitrate.   

A set of mixed secondary standards (covering the concentration range of the samples) was prepared in a 3.2 % solution of reagent grade sodium chloride.  Standard solutions were analyzed before and after each batch of approximately 40 samples.   During the AV 1991 cruise, standards were fit to a simple curve fitting equation: y = ax + bx2 + c.  Each sample set was bracketed by a set of standards and any changes in sensitivity over the analysis period were compensated for using the two sets of regressions.  Nutrient concentrations were recorded as peaks on strip chart recorders.  Nutrient data was logged and results were calculated using program NUTRV08D.BAS Version Jan 20 1990.  
During the AV 1992 cruise standards were fit to a second order polynomial equation: 
Y = C1*X2 + C2*X + C3.  Nutrient data was logged and results were calculated using program PEAKBASE Version written by David Jones at the University of British Columbia.  

Nutrient Data Quality:

Precision:

Duplicate samples were drawn from approximately 10 % of the samples.  Standard Deviation of Pairs (Sp) was calculated using the following equation:


Sp = {(d2/2k}0.5


Where d = difference between pairs and k = number of pairs

Accuracy:

Nutrient standards prepared by the Sagami Chemical Research Center were used periodically to verify the accuracy of the secondary standards.

Problems during the cruise:

No problems were noted during the AV 91 cruise for nutrient analysis.  During the AV92 cruise, the phosphate colourimeter broke and thus phosphate was analyzed for stations HS-1, 2, 3, 7, 9, and 11 only.
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