On-Board Analyses – Cruise 1997-22

Oxygen gas (analyst:  Mary O’Brien)

Determined using an automated version of the Micro-Winkler Technique as described in : Carpenter, J. H., 1965.  The Chesapeake Bay Institute technique for the Winkler dissolved oxygen method, Limnol. Oceanogr., 10, 141-3.   The titration is done using a Metrohn Dosimat 665 and the end point  was detected using a Brinkmann probe colorimeter PC900.  The methodology is described by an internal OSAP document (Dissolved Oxygen  Determination Methods and Procedures by Bernard Minkley and George Chase).

Pooled standard deviation for duplicates : Sp = 0.020 mL/L; number of duplicates

was 35.  Range of data is 4.165 to 9.632 mL/L

Nutrients (analyst:  Janet Barwell-Clarke)

Nutrients  (silicate, nitrate plus nitrite and orthophosphate) were analyzed using Technicon Autoanalyzer II components.  Reactive silicate and nitrate plus nitrite were determined according to Technicon Industrial Methods No. 186-71 W and 158-71 W respectively, and soluble orthophosphate was determined using a modified Technicon method as described in :  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.

The method is also described in  : Barwell-Clarke, J. and F. Whitney, 1996.  Institute of Ocean Sciences Nutrient Methods and Analysis.  Can. Tech. Rep. Hydrogr. Ocean Sci. 182: vi + 43 p.

Replicates were drawn from each sample bottle and the standard deviation of pairs of samples (Sp) was calculated as Sp = {sqrt(sum d2)/2k}, where d is the difference between pairs and k is the number of pairs.



Concentration range

Sp

k
Nitrate

0 - 20.1



0.08   

52

Silicate

3.9 - 38.4


0.14  

52

Phosphate
0.55 - 1.98


0.008

52

Nitrite

0 - 0.087


0.008 

33

Archived data is the average of the duplicates.

CFC Measurements (analyst:  Michael Hingston)


CFC analysis was carried out on two automated purge and trap systems developed at the Bedford Institute of Oceanography.  Separation and detection of the components was achieved using a 60 m, 0.32 mm GasPro Gas separator fused silica column and a Varian Electron Capture Detector.  Standardization was done using a gas standard (S36) made at Brookhaven National Laboratories and standardized at Scripps Institute of Oceanography according to the SIO1993 scale. Analyses for CFC12, CFC11, CFC113, and CCl4 was carried out on all hydrocast water samples.  Air samples were taken at least every day as a further check on the operation of the system.  All concentrations are reported in picomoles/litre with an estimated precision of about two percent.

Salinity (analysts:  Humfrey Melling  and Dave Riedel)


Samples run after equilibrating to room temperature for at least 12 hours using a model 8400A Autosal.  Precision is approximately + 0.003%  

Total Inorganic Carbon (analyst:  Manon Poliquin)


The SOMMA (Single-Operator Multiparameter Metabolic Analyser) - Coulometer system for total carbon dioxide (CT) analysis of seawater samples is a sea-going, computer-controlled automated ddynamic headspace analyser. The systems were constructed at the University of Rhode Island under the supervision of its manager, David B. Butler and faculty supervisor , Dr. John King.  The current design of the headspace analyser is based on system UG.  It features four independent gas services including a headspace gas (HSG) service, a water-jacket pipette and sample bath, automatic temperature sensing a built-in gas calibration system, and an auxiliary carrier gas (AGC) flow route. In addition, a pipette rinsing capability and a protective plastic enclosure with coolant fluid conduits are integrated into the system.  SOMMA comes with the electronic components and interfaces cables for IBM compatible PCs.

The SOMMA dispenses and acidifies a known volume of seawater, strips the resultant CO2  from solution, dries it and delivers it to a coulometric detector. The coulometer is operated in the counts mode. This mode uses the coulometer voltage to frequency converter (VFC) output and constants supplied by the user, via the SOMMA software, to calculate µmol C titrated.


During this leg, 386 samples out of 389 sample were processed, including 25 duplicates with an average differences between duplicates of 4.02 ± 10.5 µmol/Kg.

Alkalinity (analyst: Manon Poliquin)

The total alkalinity of seawater is defined as the number of moles of hydrogen ion equivalent to the excess of proton acceptors (bases formed from weak acids with dissociation constants of less than K=10-4.5) over proton donors (acids with K>10-4.5) in a one kilogram sample. An automated potentiometric titration system is used to determine this quantity. During the course of the titration the pH is measured using a Ross combination electrode standardized using a Hansson seawater buffer. A known volume (~25ml) of sample is measured in a calibrated, thermostated pipette and dispensed in to an open cup. The alkalinity of the sample is estimated from its salinity and acid equivalent to 0.7 of this amount is added and the pH measured. A further three aliquots of acids are added to bring the titration to 90% completion. The Gran Function F3 (Stumm and Morgan)  is then applied to these points to obtain  a more refined estimate of the alkalinity. Five additional aliquots are then added to complete the titration.  The pH values for the last five points of the titration are used to evaluate the Gran Function F1 from which the final estimate of the equivalence point is obtained. Values are reported in units of (mol/kg. The overall precision of the analysis is 1.5 (mol/kg for samples with concentrations in the range of 1900-2400 (mol/kg. 


During this leg, 389 samples out of 389 sample were processed, including 22 duplicates with an average differences between duplicates of 11.11 ± 25.70 µmol/Kg.
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