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PROCESSING NOTES
Cruise: 2009-20




Agency: IOS, Ocean Sciences Division, Sidney, B.C
Location: Arctic Ocean's Canada Basin
Project: Joint Ocean Ice Study (JOIS including PACI and BGEP)
Party Chief: Zimmermann, S.
Platform: Louis S. St. Laurent
Date: September 17 2009 – October 15 2009
Processed by: Initial by Sarah Zimmermann, subsequent processing by Joe Linguanti
Date of Processing: 18 January 2018 – 28 March 2018
Number of CTD files: 53 (casts 1-53)
Number of bottle files: 53 (casts 1-53)
CTD PROCESSING SUMMARY
Initial processing was completed by Sarah Zimmermann using standard Seabird processing steps and Matlab-based routines (see document 2009-20_CTD SBE911 Processing_v2018-03-20.docx). Additional processing, for submission into the Ocean Sciences Division’s Data Archive, was completed by Joe Linguanti using IOSShell routines.
1. Preliminary Steps

The Log Book and rosette log sheets were obtained as well as the Cruise Report and draft Data Report. 
Obtained additional information from Sarah on CTD data files (document 2009-20_CTD Data Files_2011-06-19.doc) and CTD Headers notes (document 2009-20 CTD Header Notes for Data Archive process v2018-03-13.docx).
2. Conversion to IOS Header format
After initial processing, 53 CNV files were exported from Matlab in standard Seabird format by Sarah.
The CNV files were converted to IOS Header format using the IOSShell routine, Convert Seabird ASCII Files. The converted files have extension name *.IOS.
A cross-reference list was produced using IOSShell routine, Cross Reference, to check that the date and location information was included for each file. Also a Cruise Summary report was produced using IOSShell routine, Header Check. This summary is quite useful for comparing casts for the entire cruise and verifying, among other information, the different kinds of instruments and sensors used during the cruise and for which casts.

The sensor information in the INSTRUMENT section of the header was checked and updated with the correct serial numbers and sensor names using the text editor UltraEdit.
3. Remove unwanted channels
IOSShell routine, Remove Channels, was run on the *.IOS files for all casts to remove the following channels:
Scan_Number [n/a], Depth:Salt_Water [metres], Temperature:Secondary [deg C (ITS90)],  Conductivity:Secondary [mS/cm], Oxygen:Voltage:SBE [volts], Salinity:T1:C1 [PSS-78],  Temperature:Potential [deg C (ITS90)], Sigma:Theta [kg/m^3] and Speed:Sound [m/s].
The following files had additional channels removed:

Casts 1-10. PAR:Reference, instrument not connected until cast 11.

Casts 1, 2 and 8. Fluorescence_CDOM:URU:Wetlabs, due to cross-talk with nitrate sensor, data are not useable.

Cast 42. Fluorescence_CDOM:URU:Wetlabs, sensor’s cap was accidentally left on.

Casts 41, 48, and 53. Oxygen:Voltage:RinkoIII and Oxygen_Temperature:RinkoIII, no data exists.
Casts 3-7, 9-13, 14-15, 18, 20-27, 29-31, 33-40 and 42-52. Nitrate_plus_Nitrite:ISUS, either no data or bad data.
The files with channels removed have extension name *.REM.

4. Update Header  

IOSShell routine, Header Edit, was used to fix formats, channel names and to add comments on processing, and collection and analysis methods to the *.REM files.
Three channels names were changed:

1. Fluorescence:URU:Seapoint changed to Fluorescence:Calibrated:Seapoint

2. Oxygen:Voltage:RinkoIII changed to Oxygen:Dissolved:Rinko
3. Oxygen_Temperature:RinkoIII changed to Oxygen_Temperature:Rinko

For further changes and additions to the headers see the eight files “2009-20 CTD Header casts firstcast-lastcast.txt”, in the cruise .DOC directory for details. The difference between the eight files is the calibration values for conductivity. Water samples showed a drift in the conductivity values over time therefore the conductivity data were calibrated in eight groups of casts. 
The updated header files have extension name *.HED

5. Reorder channels

IOSShell routine, Reorder, was run on the *.HED files to reorder the CTD channels in their traditional order.

The reordered files have extension name *.REO
6. Remove Empty Channels

The IOSShell routine, Clean, was run on the .REO files with the “Remove Empty Channels” option selected.

The updated clean files have extension name *.CTD
Notes:
· Casts 1, 2 and 8. CDOM Fluorescence data removed due to noise associated with cross-talk with nitrate sensor, data are not useable.

· Cast 42. CDOM Fluorescence data removed since sensor’s cap was accidentally left on.

· Cast 48. ISUS Nutrient data removed since data was of poor quality.

CHEMISTRY PROCESSING SUMMARY
Sarah provided the chemistry spreadsheet file, “2009-20_LSSL_Chem_2013-06-18.xls”, for archiving. 
7. Preliminary Steps

The worksheet, “2009-20_LSSL_CHEM”, in the spreadsheet file was prepared for conversion to IOS Header files.
· Transmissivity values are in units of %/25cm. An additional column was added with the values converted to units of %/meter using the formula %/meter = ((raw/100.0)^4)*100.0.

· ISUS Nitrate values were removed from casts 3-7, 9-13, 14-15, 18, 20-27, 29-31, 33-40 and 42-52 since the instrument was not connected or data was bad.

· Removed some extra rows with no data records at end of worksheet. 
The modified chemistry spreadsheet file was renamed to “2009-20_LSSL_Chem_2018-03-26 JL.xlsx”. The worksheet, “2009-20_LSSL_CHEM”, was exported to CSV format to be used by the IOS Header conversion program.
8. Conversion to IOS Header format
The CSV file was converted to IOS Header format files using the IOSShell routine, Convert Spreadsheet Files. The converted files have extension name *.IOS.

A cross-reference list was produced using IOSShell routine, Cross Reference, to check that the date and location information was included for each file. 

9. Reorder channels

IOSShell routine, Reorder, was used to reorder the channels so that the Rinko oxygen channels and the ISUS nitrate channel were placed before the bottle data.

The files have extension name *.REO
10. Remove Empty Channels
The Spreadsheet Conversion programs exports all the water properties specified even if a property might not have been sampled for a particular cast. These are referred to as empty channels.  The IOSShell routine, Clean, was run on the .REO files with the “Remove Empty Channels” option selected.

The files with empty channels removed have extension name *.CLN.

11. Sort on Pressure
The data records in the spreadsheet file were entered with pressure in ascending order (deepest to shallow). IOSShell routine, The Ocean Sciences Division’s Data Archive requires the pressure values to be descending order. The IOSShell routine, Sort, was used to sort the data records in the .CLN files with pressure descending.
The files have extension name *.SRT.

12. Update Header

IOSShell routine, Header Edit, was used to add comments on processing, and collection and analysis methods, to the *.SRT files. See file “2009-20 CHE Header cast firstcast-lastcast.txt” in the cruise .DOC directory for details.

The updated header files have extension name *.HED.

13. Change alpha character flags

The quality flag columns in the spreadsheet contained the alpha character codes used pre 2013. I used program, Change_Flags (written in 2013), to change the alpha character flags in the .HED files to numeric values. 

The files with numeric quality flags have extension name *.CHE
Notes:

· Cast 2 – special productivity cast for Yung Mi Sun from KOPRI, Korea. 
MOVE FILES TO ARCHIVE

The CTD and chemistry files were copied to the Ocean Sciences Division’s digital on-line archive in folder Cruise_Data\2009\2009-20. The CTD files with extension names *.CTD and the chemistry files with extension names *.CHE were placed in the appropriate subfolders ‘CTD’ and ‘Bottles’ respectively.

All the documentation provided by Sarah and produced by Joe Linguanti was placed in the subfolder ‘DOC’.
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