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Sampling Procedure:

· Refer to Appendix 1 –OXYGEN sampling procedures2007

Analytical Procedure:

An automated titration system consisting of a Brinkmann Dosimat -model 765 and a Brinkmann-PC 910 Colorimeter for measuring the transmissivity are connected to a PC Computer and the NewAutoOxy.exe program is used to calculate the Dissolved Oxygen in ml/L. The titration information is saved in a *.o2 data file and a *.oxy header file is also saved with the header information.

All titrations in the *.o2 files were viewed by the analyst to insure best titration endpoints were selected. Where necessary, the titration endpoints were changed and documented in the analyst notes. The changes were also made in the *.oxy files to match the *.o2 files.

The “*.oxy and *.o2” files were also manually edited by the analyst to correct minor mistakes (ie. entering wrong station name and/or depth pressure).

The IOSShell Program is used to calibrate the *.oxy files to proper Blank and Standard values as well as channel details and Program History, resulting in a *.DOX file.

The history of  programs used and the order in which they were used to edit the files can be found in the History Table of the Header Files. 

An example of such a History Table looks like the following table below:

    *HISTORY

    $TABLE: PROGRAMS

    !   Name        Vers   Date       Time     Recs In   Recs Out

    !   ----------- ------ ---------- -------- --------- ---------

        AutoOxy.bas 3.0    2007-07-29 10:57    ' '              12

        OXYCALC     1.0    2007/07/30 16:01:28        12        12

        ADDCHANS    1.1    2007/07/30 16:03:44 ?         ?

    $END

 The OXYCAL parameters are used to determine the dissolved oxygen in ml/L and can be found in the Remarks section of the Header Files. These parameters are predetermined when using the AutoOxy.exe program during titration and are transferred to the IOS Shell program when calibrating each file.

An example of such a Remarks section looks like the following below:

 $REMARKS

        C.H. Culbertson's paper on Dissolved Oxygen in the 'Woce

        Hydrographic Program Operations and Methods - July 1991'

        -The following OXYCALC parameters were used

         Blank =   0.004

         Sodium Thiosulfate concentration =   0.709

         Volume of iodate standard (cm**3) =   10.00

         Enter Normalitity of iodate standard =  0.01013126

The IOSShell Program is then used to add a flag channel resulting in a “*.add” file. Where necessary, the data are manually flagged in each “*.add” file and comments are made accordingly in the file. The *.add file is the final data file used in the excel spreadsheets prepared by the analyst.
· The paper copies of the final *.add files for each station analysed can be found in a white binder containing the Arctic 2007-20 cruise information for chief scientist, Sarah Zimmermann.

The analysts’ excel spreadsheet of oxygen data was transferred to a file named “oxygen_data_for transfer to big sheet.xls“ for pickup by data processor –Kristina Brown. This file was found in a folder on the LSSL Public Drive address: P:\Science 2007\Chemistry\oxygen
Data Quantity Results

There were 1,541 samples analysed for Dissolved Oxygen from 66 casts starting from station AG5 and ending at station CABOS.
There were 203 duplicate samples taken. 190 suitable duplicate pairs were charted and a Pooled Standard Deviation of 0.0177 was calculated. 

There were 59 triplicate samples taken. The third sample was analyzed 24 hours after the said station was analyzed and values were charted and compared.

Appendix 2    

-Pooled Standard Deviation

Pooled Standard Deviation chart for all suitable duplicate pairs from the 66 casts was made. An account of all unsuitable pairs and reason are listed below the chart. A paper copy can be found in appendix 2.

-Triplicate Sample Volumes

Triplicate samples, their volumes and differences were charted. 

A paper copy can be found in appendix 2.

-Timeline 

Lab conditions, analysing orders and standard check times and volumes were charted. 

A paper copy can be found in appendix 2.

-Standard Check Graph

Initial Sodium Thiosulfate Standard volumes are compared with the Periodic Standard Check volumes in graphic form.

A paper copy can be found in appendix 2.

Problems and Solutions

Problem: The program has several glitches where windows appear during titrating and nothing obvious has gone wrong or seem different than the last titration. Some of these windows are as follows:

“SUBSCRIBE IS OUT OF RANGE” –then system crashes stopping titration

“ READING 2 –OK or Cancel” –OK and the titration continues.

“COLORIMETER NOT READING, CLEAN KIT –Abort to end or Yes” –Yes and the titration continues.

· Solution: In all accounts this did not seem to interfere with the finishing of the titration and getting a reasonable DO ml/L value. Don’t know what these things are or why. I have some ideas that is seems to happen when the system appears to be sluggish and thinking can’t catch up with program functions….Mystery?

Problem: The screen froze up while the dosimat continued dispensing Sodium Thiosulfate.
· Solution: Close everything down. Write sodium Thiosulfate from dosimat. Open program again and continue titration to end point. Open titration file and fix to proper volume for endpoint. Open Header file and enter same volume and other edits that may need to be done –ie-depth, sample #. The file is then calibrated using IOSShell Program to calculate the DO ml/L value. These values are flagged in the file.

Problem: While titrating a sample, the NewAutoOxy program would stop titrating and the command “select an endpoint to finish this titration and close window“ would appear. The sample was clearly not finished titrating enough Sodium Thiosulfate to proper endpoint. 
· Solution: Need to choose an arbitrary endpoint and write down volume of Sodium Thiosulfate dispensed into the sample (read off the dosimat). Then close the program down completely, and reopen the program to finish titrating the sample to endpoint. Write down the second volume of Sodium Thiosulfate dispensed. Later when editing, these two values are added together and entered into the file. The file is then calibrated using IOSShell Program to calculate the DO ml/L value. These values are flagged in the file.

Problem: When using IOS Shell to calibrate the oxygen data file, a new Dissolved Oxygen value is generated in a new column in the Header file. This new dissolved oxygen value differs from the AutoOxy programs value by approx.  0.002 ml/L. I did notice this last year but forgot to report it and I am sure this has happened all other years I have been analysing dissolved oxygen for the Arctic Programs.

· Solution: Talked to Jane Eert about it and she figures there is a decimal place limit on the formula in the IOS Shell program and we will look at this more closely back at IOS. The computer program writers should be notified of this difference. Possibly Edmund Fok, Kerry Kinnersly or Joseph Linguanti.

Problem: samples were off gassing while sampling in the rosette shack.

· Solution: the rosette lab temperature was too high 240C at one point. Talked with samplers turn the thermostat down to keep the temperature below 180C. There was an immediate change and problem solved.
Problem: the chemicals were too warm when pickling, causing bubble to form in the sample before shaking. 

· Solution: When not in use, keep the chemicals away from the lab bench area where the electric heater is. We got into the good habit of putting the pickling chemicals back in the temperature control Oxygen Lab when not in use. Good plan!
Problem: There is an offset in the sample dissolved O2 values from last year. I was using a new Digital Titrator. It was calibrated on the ship the first time I used it but I never checked again during the remainder of the cruise. 

· Solution1: There was a new method for sampling this year (not to place stopper into sample and drop off excess water before pickling). Check old and new methods of sampling. Sample off two samples per niskin at 24 depth –one the old method and one the new method….graph and compare…..

· Solution2: I ran some standard checks using the dosimat 5ml titration unit. I also ran some standard checks using the original eppendorff 10ml hand pipette. The results were interesting but can not conclude anything yet. The two Potassium Iodate Standard Solutions used during the trip have been saved and will return to IOS. All the remaining Sodium Thiosulfate, Manganous Chloride, Alkaline Iodide, and Sulfuric Acid has also been saved and will return to IOS. At that time all three dispensing methods will be tested and conclusions will be made. The next steps will be determined later as to adjusting data or not.

Observations and Needs

· Colorimeter probe appears to be scratched and was changed in Leg 1 of the trip. Good to have backups.

· New colorimeter surface of the probe cover is not perpendicular to the axis of the probe. This causes the colorimeter reading to range from 98% to 107% by turning the cover. (This was a possible conclusion made by Doug and I, but needs to verified when it returns to IOS) 

· The flasks are brittle and break easily now. Four more flasks broke this year making a total of 10 in 2 field seasons. Need new flasks.

· The Manganous Chloride chemical dispenser is very sticky even though I clean them often. I wonder if it is old? Need new one maybe. 

· People getting tired maybe, but I found that near the last stations at least one of the duplicate pair DO ml/L values was way off to as much as 0.2 ml/L!  Don’t know what to do there?

· Great to have a temperature controlled lab…. what a difference it made this year!!

· Great to have the refrigerator on the same level as analysing lab…….no worries on carrying down those steep steps!

Recommendations:

· Need an AutoOxy Program Guide book with definitions to what the windows mean when they pop up! There is no Help Guide on the computer to refer to for problem solving.

· There is something wrong with the AutoOxy Program that needs to be addressed. I am referring to the ‘problems’ I described above. This has happened to other analysers on other cruises but I don’t think the problem has been addressed yet.

· Need to pack a backup Dosimat.

· Continue to always pack a second colorimeter.

· Service the old colorimeters. Don’t wait until these instruments are out in the field and then something happens and data is lost. Preventative Medicine!

· Pack delicate instruments well to minimize vibration and shock when traveling. Watertight containers and lots of padding.

· Choose appropriate shipping method for delicate and more sensitive instruments with the least amount of vibration, handling, and moisture exposure. This will help minimise possible mechanical failure and lost data.

If I think of other things I will amend……..
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