A13.5 Salinity Analysis

Equipment and Techniques

A single Guildline Autosal Model 8400B salinometer (S/N 61668), located in the aft Hydro lab, was used for all salinity measurements.  The salinometer was connected to a computer interface for computer-aided measurement. The Autosal's water bath temperature was set to 24oC, which the Autosal is designed to automatically maintain. The laboratory's temperature was also set and maintained to just below 24oC, to help further stabilize reading values and improve accuracy.  As an additional safeguard, the Autosal was powered through a UPS to prevent any power-related issues. 

Salinity analyses were performed after samples had equilibrated to laboratory temperature, usually within 12 to 24 hours after collection.  The salinometer was standardized for each group of samples analyzed (usually 1.5-2.5 casts and up to 65 samples) using two bottles of standard seawater: one at the beginning and end of each set of measurements.  The salinometer's output was logged to a computer file by the interface software, which prompted the analyst to flush the instrument's cell and change samples when appropriate. For each sample, the salinometer cell was initially flushed at least 3 times before a set of conductivity ratio readings were taken.

Sampling and Data Processing

IAPSO Standard Seawater Batch P-147 was used to standardize all casts.  Approximately 3000 salinity measurements were taken and approximately 140 vials of standard seawater (SSW) were used.

A duplicate sample was drawn for each cast in order to confirm sampling accuracy.

The salinity samples were deposited into 200 ml Kimax high-alumina borosilicate bottles, which were initially, rinsed a minimum of three times with sample water prior to filling. The bottles were sealed with custom-made plastic insert thimbles and Nalgene screw caps. This assembly provides very low container dissolution and sample evaporation. Prior to sample collection, inserts were inspected for proper fit and loose inserts replaced to insure an airtight seal.  Laboratory temperature was also monitored electronically throughout the cruise.

PSS-78 salinity [UNES81] was calculated for each sample from the measured conductivity ratios. The offset between the initial standard seawater value and its reference value was applied to each sample. Then the difference (if any) between the initial and final vials of standard seawater was applied to each sample as a linear function of elapsed run time. The corrected salinity data were then incorporated into the cruise database.  When duplicate measurements were deemed to have been collected and run properly they were averaged and submitted with a flag of '6'.

Salinity Accuracy Estimates

The latest IAPSO SSW comparison paper [Kawa06] and personal communication

 with the lead author [Kawa09] suggests the following batch-to-batch offsets

 are required:

[image: image1.emf]batch-to-batch diffc. x1000

Cruise Date Batch K15 Salinity Mantyla's Kawano's

1987 std. 2006 refc.

A13.5 2010 P-147 0.99982 34.9929 -1.8 -0.5

Ajax-2 1984 P-92* 0.99988 34.9953 -1.5 -0.2

Ajax-1 1983 [P-90] [2.00014]  [35.0028]  [-2.2]

*for higher-latitude stations that overlap with A13.5 (2010)


The last column in the table is the recommended correction to each batch and 

related salinity data, based on using recent batches with better accuracy as

 the "standards".  Kawano et al. IAPSO SSW comparisons start with batch P91,

 excluding most of Ajax-1 (batch P-90).  Using batch differences for P-90 and P-92 in the original Mantyla paper [Mant87], one can 

infer that P-147 requires a correction about halfway between the two 

Ajax batches.

A cursory comparison of salinity data from several casts on A13.5 (2010) and Ajax-1/2 (1983-84) indicate A13.5 data is within WOCE accuracy specifications of 0.002.
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