REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	7 January 2025
	Corrected units for carbon:particulate:organic and Total_Suspended_Solids G.G.

	26-Mar-2018
	Corrected some spelling in COMMENT section of the *.CHE files. JL.


PROCESSING NOTES
Cruise: 2007-20




Agency: IOS, Ocean Sciences Division, Sidney, B.C
Location: Arctic Ocean's Canada Basin
Project: Joint Ocean Ice Study (JOIS including JWACS and BGOS)
Party Chief: Zimmermann, S.
Platform: Louis S. St. Laurent
Date: July 26 2007 – August 31 2007
Processed by: Initial by Sarah Zimmermann, subsequent by Joe Linguanti
Date of Processing: 6 March 2017 – 1 April 2017
Number of CTD files: 106 (casts 1-107)
Number of bottle files: 103 (casts 1-107)
CTD PROCESSING SUMMARY
Initial processing was completed by Sarah Zimmermann using standard Seabird processing steps and Matlab-based routines (see document 2007-20_CTD Data Files_2017-03-06.doc). 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 Transmissometer and PAR calibrations, and inserting pad values for PAR and Nitrate channels in casts where the sensors were not installed.

2. Conversion to IOS Header format
After initial processing, 106 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:Primary [mS/cm], Conductivity:Secondary [mS/cm], Oxygen:Voltage:SBE [volts], 
Transmissivity2 [%/metre], Salinity:T1:C1 [PSS-78],  Temperature:Potential [deg C (ITS90)], 
 Sigma:Theta [kg/m^3], Speed:Sound [m/s].
The files with channels removed have extension name *.REM.

4. Calibration of Transmissometer and PAR data
While processing cruise 2007-19, the leg previous to 2007-20, Germaine Gatien had noticed that the incorrect coefficients for the transmissometer and PAR sensors were used in the Seabird CTD configuration file. I informed Sarah of this and she requested that the following corrections be applied:

Transmissometer:

Transmission is converted from volt(x) to %(y) using coefficients m and b:  y =mx+b

Please convert existing transmission (%) back to volt : x = (y-b1)/m1 

where b1 = -1.0660 and m1=19.053 (incorrect calibration coeff)

And reconvert volts back to %: y=m2x + b2

where b2 = -1.084 and m2 = 19.360 (28Aug 2006 calibration)

PAR SN70123:

Please edit PAR with calibration correction:  y = 1.5976x, where x is existing PAR value

This correction then accurately applies calibration from 13 Mar 2007.
IOSShell routine, Calibrate, was used to apply the corrections to the *.REM files for all casts.  The calibration was done in two parts:

· First the incorrect calibration for transmissivity was reversed using formula 10 with coefficients b=0.0559 and coefficient m=0.0525. The files in this step have extension names *.CAL.

· Secondly the new transmissometer calibration and the PAR calibration were applied to the *.CAL files for all casts. Formula 10 was used with coefficients b = -1.084 and m=19.360 for the transmissometer, and coefficients b=0 and m=1.5976 for the PAR sensor. The files in this step have extension names *.CAL2
5. Remove Nitrate and PAR channels from specific casts
The Nitrate and PAR sensors were not installed for every cast however, the data was still being recorded with “0” values. The nitrate and PAR channels were removed from the casts without the sensors. The list of casts in which the sensors were not installed is 5, 6, 10-12, 14, 16-18, 30, 32, 34-37, 40, 41, 45, 47-49, 51-56, 58, 59, 65-68, 70-81, 85-93, 95-105 and 107 for a total of 67 casts.

The files with channels removed have extension name *.REM2.
6. 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 and *.REM2 files.
Two channels names and one format were changed:

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

2. Voltage:6 changed to Nitrate_plus_Nitrite:ISUS. Format changed to F8.3

For further changes and additions to the headers see file “2007-20 CTD Header.txt” in the cruise .DOC directory.
The updated header files have extension name *.HED

Notes:

· CTD Cast 62 has been cut short most likely due to pressure spike. Will get reprocessed at later date.
· CTD Cast 105 had zero value for Water Depth in the Location section of the header. The log book has a value of 2073+9 so the value of 2082 was used for the Water Depth.

CHEMISTRY PROCESSING SUMMARY
Sarah provided the chemistry spreadsheet file, “2007-20_LSSL_Chem_2017-03-24.xls”, for archiving.
1. Preliminary Steps

The worksheet, “2007-20_LSSL_CHEM”, in the spreadsheet file was prepared for conversion to IOS Header. The station water depth values in the spreadsheet file were entered as “depth+9”. Sarah wasn’t sure how accurate these depths were so Sarah suggested using the water depth values from the CTD files instead, as she had carefully quality controlled these depth values. I created a list of station water depths for each CTD cast using the IOSShell routine, Spreadsheet Output. The Spreadsheet water depth values were replaced with the CTD values manually for each cast. 
The modified chemistry spreadsheet file was renamed to “2007-20_LSSL_Chem_2017-03-24 Joe.xlsx”. The worksheet, “2007-20_LSSL_CHEM”, was exported to CSV format to be used by the IOS Header conversion program.

2. 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. 

3. 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 .IOS files with the “Remove Empty Channels” option selected.

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

4. 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.
5. Update Header

IOSShell routine, Header Edit, was used to add comments on processing, and collection and analysis methods, to the *.SRT files. See file “2007-20 CHE Header.txt” in the cruise .DOC directory for details.

The updated header files have extension name *.CHE.

6. 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 .CHE files to numeric values. 

The files with numeric quality flags have extension name *.CHE_NEW.
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\20007\2007-20. The CTD files with extension names *.HED were renamed to *.CTD and the chemistry files with extension names *.CHE_NEW were renamed to *.CHE and placed in the appropriate subfolders ‘CTD’ and ‘Bottles’ respectively.

All the documentation provide by Sarah and produced by myself were placed in the subfolder ‘DOC’.
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