FILE : 9611NUTS.doc   Nutrients for cruise 9611 in Georgia Strait - June 1996


source file is file : 9611nuts.xls


Nutrient data from cruise 9611 - Georgia Strait (June 1996) 


Describes the method and details of the analysis.  Also describes the Quality flags for the nutrient data. 


note : the origional file as received from melanie has been renamed 9611nuts.mel


An extra sheet is added to this file to average the data where duplicates were run and to put the data in a format suitable for archiving with IOS data format.





Quality flags for nutrient data :


Flag value  =  Definition


1  =  Sample was drawn from water bottle but analysis not received.


2  =  Acceptable measurement


3  =  Questionable measurement


4  =  Bad measurement


5  = Not reported


6  =  Mean of replicate measurements.


7  =  Nutrient samples analyzed within 24 hours of collection - not frozen.


8  =  Nutrient samples frozen and analyzed later.


9  =   Sample not drawn for this measurement from this bottle.





Channels :


file (file names for raw data)


cast (correspond to CTD cast numbers)


station


sample (sample number)


Pressure


nitrate_plus_nitrite (average value where there are replicates)


silicate (average value where there are replicates)


orthophoshate (average value where there are replicates)


flag1   flag identifying whether nutrient samples were frozen or not


flag2   nitrate data quality flag


flag3   silicate data quality flag


flag4   phosphate quality flag


N1      replicate 1 NO3


N2      replicate 2 NO3


Si1     replicate 1 SiO4


Si2     replicate 2 SiO4


P1      replicate 1 PO4


P2      replicate 2 PO4


NP:ratio        nitrate to phosphate ratio


NSi:ratio       nitrate to silicate ratio





Comments : nutrient data


The pooled standard deviations for the nutrient data are as follows :


NO3 : Sp = 0.79 uM, calculated for 28 duplicates


SiO4 : Sp = 1.62 uM, calculated for 29 duplicates


PO4 : Sp = 0.053 uM, calculated for 28 duplicates


All Sp values for the nutrients are higher due to the problem with isopropanol getting into samples and to freezing the samples before analysis. The Sp values are however, within the expected range for frozen samples. 





Nutrient analyses were contained in files: 


960709  aaz     anz     wk1     xls


960710  aaz     anz     wk1     xls


960711  aaz     anz     wk1     xls


9611nuts        xls     .csv    .txt    





Nutrients from cruises 9603 and 9611 were analyzed by Melanie Quenneville in the lab at IOS from July 9/96 to July 11/96. 





Nutrients (silicate, nitrate plus nitrate and orthophosphate) were determined using Technicon Analyzer II components.  Reactive silicate and nitrate plus nitrite were determined according to Technicon Industrial Methods No. 186-72 W and 158-71 W respectively, and soluble orthophosphate was determined using a modified Technicon method [Brynjolfson, S.J., 1973. A modification of the Technicon methodology for the determination of orthophosphate in seawater, Paper presented at Water Resources Services, Vancouver, B.C.].  There is an in-house document presently being prepared that fully documents the analytical methods presently being followed at IOS [Barwell-Clarke, 1996] and it will be available in the IOS library soon.





The data were processed using the programs, GETDATA (for data aquisition), PEAKBASE (peak analysis), LOTUS 1-2-3 Rel. 4, and EXCEL.





Samples had been frozen in isopropanol at -20 deg C while onboard ship.  In most phosphate samples and some nitrate/silicate samples, it was observed that the isopropanol had leaked into the samples.  In most samples the alcohol appeared to be lying on top of the frozen sample, but in some samples it appeared to be in the matrix of the frozen sample.  It was poured off whenever possible. In those cases, the contamination or dilution due to the alcohol should be negligible.  When the contaminated phosphate samples were opened for analysis, they smelled of alcohol.  All PO4 samples except samples #'s 149,37, 30,27and 2 were observed to have isopropanol inside the tube from the quickfreezing process. The following samples were reported to have isoproponol  in the NO3/SiO4 samples : 154, 152,63, 181, 200.  Because of the low salinity of many of the samples, the nitrate and silicate samples were defrosted at room temperature for about 24 h (Macdonald, et al 1986).  Phosphate samples were defrosted at room temperature in moving air for 30 min to 1 h before analysis, unless otherwise noted: in some cases they were defrosted in warm water.





Turbidity analysis of PO4 was performed on a variety of samples of differing salinities (ref: 960718).  There did not seem to be a negative effect due to salinity as expected;   I would guess that the waters tested, which were mostly surface waters, contained enough particulate to negate the effects of salinity.  If the turbidity due to salinity is likely to be greater than the variability from other sources  i.e., freezing, dilution by alcohol, sample variation) backup samples should be filtered or centrifuged, then analysed. It should be evaluated whether future samples should be flagged if very turbid and/or brackish, then filtered or centrifuged, and analysed for nutrients and turbidity.





The silicate flow pattern exhibited more surging than usual.  This may have resulted in somewhat irregular data.





Note from 960711


Note: silicate standards, run about 2/3 through the day:


0       1.53E-02


0       -6.78E-04


0       -1.66E-02


l        33.46272


l       35.94609


l       31.45984


m       65.03366


m       65.74862


m       66.80428


h       98.89798


h       100.405


h       100.0193


Should be 30, 60, 90 uM.


The level of Si molybdate reagent was getting low and may have affected the peak heights.  It was replenished shortly after these standards were run, at about sample 25.





Nutrient Standardization:


Standards used for these samples were previously prepared and compared to Sagami standards or other commercial standards by Janet Barwell-Clarke.  The silicate standard was a 7500 uM standard #96-2, prepared in May '96 by JEB-C.  The nitrate standard was a 2501 uM standard #96-1, prepared in May, 1996 by JEB-C.  The phosphate standard was a diluted standard (1:10) from a standard prepared in May, 1996 by JEB-C.  The final concentration was 249.3 uM.





When compared to Acculute standards (prepared January, 1996), the nitrate standard was 1.4% higher, the silicate was 1.4% higher, and the phosphate was the same as the Acculute.  The same standards were also compared to fresh standards prepared by JEB-C for other work and compared favourably.





An Eppendorf maxipettor was used for volumes greater than 1 ml.  The pipette tips were calibrated on July 4, 1996, and the same tips were used throughout.  The volume was corrected in calculating the daily standards concentrations.  For volumes less than 1 ml, an Eppendorf 100-1000 ul pipettor was used.  The tips were calibrated, but not necessarily the same tip was used throughout, since they were easily whetted and needed to be acid washed more frequently.  The pipettors were both fairly accurate.


