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PROCESSING NOTES
Cruise: 2015-29
Agency: PBS, Marine Ecosystems and Aquaculture Division, Nanaimo, B.C.
Party Chief: Wyeth M.




Location: Strait of Georgia

Project: Hard Bottom Hook Line Survey


Platform: Neocaligus
Date: 1 August 2015 – 20 August 2015
Processed by: Germaine Gatien

Date of Processing: 12 May2016 – 17 May 2016
Number of original HEX files:
15
Number of CTD files: 58 
INSTRUMENT SUMMARY
SeaBird Model SBE-19+ CTD (s/n 7580) was mounted with oxygen sensor #7580.  
SUMMARY OF QUALITY AND CONCERNS
There was a scanned version of the logbook available and a spreadsheet with position and time information and some comments. That was very helpful.
The hex files had not been broken into individual cast files. When downloading the data from the CTD at the end of each day it is best to download each cast separately entering appropriate header information for each. Doing this later in processing is very time consuming and prone to error.
The CTD was soaked between 1db and 1.5db for about 2 minutes. A soak of 3 to 5 minutes is recommended by the manufacturer but that is to allow the instrument’s temperature to equilibrate. For this area and season a 2-minute soak should be fine. 
There was no calibration sampling for either salinity or dissolved oxygen. The sensors were new so calibration drift was likely small.
PROCESSING SUMMARY
1. Seasave 
This step was completed at sea. The file names were non-standard.
2. Preliminary Steps
There was a scanned version of the log book available and a spreadsheet with positions and comments for casts. The CTD cast for set 26 was run twice because the syringe was left on the first time.  There was no cast #27 and no cast #38. Cast #1 was a test and will not be processed.

The cruise summary sheet was completed. 

A single configuration was file used for all casts. 
The parameters were all correct for the temperature, conductivity and pressure, but no information was available to check the dissolved oxygen sensor calibration. The equipment was new in February 2015.

The configuration file was saved as file 2015-29-ctd.xmlcon. 
3. Conversion of Raw Data

All casts were converted using file 2015-29-ctd.xmlcon. 

The file names were edited to remove some unnecessary information, but are still non-standard because they contain multiple profiles. It will be easier to do the separations and renaming once the data are converted to IOS header format.
Test plots look reasonable though it is hard to judge before separating the casts.
The soak time at the surface was about 2 minutes.

4. WILDEDIT

This step was skipped as the only spikes are at the surface and will be removed later. 
5. FILTER

A low-pass filter with a 0.5s time constant was applied to the conductivity to force it to have the same response as the temperature. The pressure is smooth and does not require a filter.

6. ALIGNCTD

There was run to advance the DO signal by +3 seconds which brought the DO voltage traces into better alignment with the temperature traces.  Temperature was advanced by 0.5s relative to pressure.

7. DERIVE

Program DERIVE was run to calculate salinity and dissolved oxygen concentration.
Plots show the filters and alignment worked well.

8. Conversion to IOS Headers

The IOSSHELL routine was used to convert the CNV files to IOS Headers. 
Time series plots of pressure versus record number were made to determine where each file needed to be split to get the separate casts. 
The original multi-cast files were renamed in format 2015-29-9001.ios with the event number referring to the first event in each file and the 9 distinguishing the files from the files that will be produced using FRACTURE.
FRACTURE was used to divide the files appropriately –in one case it took 2 passes because there were more than 10 casts. The extensions are of format FR23 where the numbers are the event #. The fractured files were first renamed to replace the 9 in the event numbers with a 0, and then to get the right event numbers in the file names; the extensions were changed to IOS. The start times in the files are mostly wrong as they all have the time from the multi-cast files.
Plots of pressure versus scan number were examined to ensure there is one and only one full cast in each file. No problems were discovered.

Plots of temperature, salinity and dissolved oxygen versus pressure were also examined to see that data look reasonable. As noted in the cruise comments the first attempt at event #26 looks bad because the syringe was left on the instrument. A second cast was run and that was selected in the fracturing process.
CLEAN was run to replace pad values in the pressure channel with interpolated values. 
9. Checking Headers
Some header information was missing: latitude, longitude, station name and water depth and the start time is from the first cast of each group. A spreadsheet was provided with that information. After some reformatting, the spreadsheet was used to prepare file 2015-29-merge.csv.
 IOS SHELL program “MERGE:CSV file to headers” was used to add information from the csv file to the IOS files with output MRH including the start time for each cast. 
A cross-reference listing was produced and checked against the log sheets and one error in position was found and corrected. 
A preliminary header check was also run and no errors were found though there do appear to be surface spikes that will have to be removed.
A track plot was produced and added to the end of the report.
The surface check is not very useful for this type of sampling as there may be records that are in water but with the pump not on. The average surface pressure was +0.2db. The salinity begins to take on “in water” values at about +0.2db and salinity drops during upcasts at about the same pressure during upcasts. There is no obvious problem with pressure.
10. SHIFT 
Conductivity  
A small shift to conductivity improves the salinity slightly, as judged by T-S plots. 

SHIFT was run applying a shift of +0.2 records to the primary conductivity; salinity was recalculated. 
Oxygen 

The dissolved oxygen channel was aligned earlier in processing, but was checked again. The earlier correction looks as though it was too large, and applying a further shift of -8 records improves the alignment. As usual, the results vary from feature to feature as local vertical gradients and descent rates affect the alignment. 
SHIFT was run with a setting of -8 records.
11. DELETE, CLIP and CTDEDIT
DELETE was run on all casts using the following parameters: 

Remove Surface Records in the top 10m.

Surface Record Removal: Last Press Min.
Surface Swell Pressure Tolerance: 1.0

Swells deleted. Warning message if pressure difference of 2.00

Drop rates < 0.3m/s (calculated over 5 points) was deleted from 10db to 10db above the maximum pressure.

COMMENTS ON WARNINGS: There were no warnings.
Plots were made to see what editing was needed and it is clear that some bad near-surface data remains. 

CLIP was run to remove data with pressure <1.8db which come from the soak period or the very beginning of the cast, but even with that step some poor data remain near the surface. There are a few unstable features at depth. 

All files were examined in CTDEDIT and some editing was applied to 53 casts. This involved removing records corrupted by shed wakes and light cleaning of salinity. 
All CLIP files were copied to EDT and then the CTDEDIT output files were copied to EDT to produce a complete set of files.

12. Inter-comparisons
Sensor History – There is no history for these sensors. They were all new in early 2015.   

Comparison of repeat casts –There were no repeat casts. 
Historic Ranges – Plots of temperature and salinity with the local climatology superimposed show almost all salinity within the normal range; there was just one insignificant excursion. The temperatures were almost all high on the western side of the Strait of Georgia, but within the historic ranges on the eastern side. While the 3-standard-deviation climatology is too severe for near-shore data, it should be noted that temperatures above the climatology maximum have been noted over much of the top 100m of the Strait of Georgia waters in 2015.

Post-cruise calibrations – None available.
13. CALIBRATE

There was no calibration sampling and no useful history to enable estimates of calibration drift. 
14. Bin Average and REMOVE
The files were bin averaged using 1db bins.
T-S plots were examined and no problems were found.
REMOVE was run to remove Scan_Number, Conductivity:Primary, Oxygen:Voltage, Descent Rate and Flag channels from all casts. 

15. Dissolve Oxygen Saturation

Plots were made to check the DO saturation rate at the surface. Most casts had values between 105% and 120%. There were values between 65% and 80% in Haro Strait where such values are typical due to strong vertical mixing. There were values between 140% and 160% on the western side of the central Strait of Georgia, offshore of Nanaimo. These values are reasonable for this region and season, but there is so much variability in this area that we can conclude little about the calibration of the DO sensor.

16. HEADER EDIT and final checks. 

Header Edit was used to fix headers, fix formats and channel names and to add the following note to the headers:
Data Processing Notes:

----------------------

There was no salinity or dissolved oxygen calibration sampling and no
  other information  available on which to base a recalibration.

For details on the processing see processing report: 2015-29-proc.doc.
A cross-reference listing was produced.

A header check was run on the CTD files and an error in cruise number was found. The header text file was amended and HEAD EDIT rerun to fix it. The header check was rerun and no errors were found.
The sensor history was updated.

Particulars:
1. Test cast – not processed. 

20. Max CTD depth records on log sheet was 90m, depth in data file closer to 70m. Depth entered in spreadsheet was 64m. The maximum pressure in the data file was 62db.
26. Run twice – first time with syringe left on. Brought to the surface, syringe removed then deployed again. CTD left running for 14 minutes before redeployment.
27. No cast.
38. No cast.
49. Max CTD depth records on log sheet was 80, depth in data file was closer to 90m. Depth entered in spreadsheet was 95m.
CRUISE SUMMARY

	Cruise ID#:    2015-29

	Dates:   Start: 1 August 2015                   End: 20 August 2015

	Location: Strait of Georgia

	Party Chief: Wyeth M.

	CTD#
	Make
	Model
	Serial#
	Used with Rosette?

	1
	SEABIRD
	19+
	7580
	No


CTD CALIBRATION INFORMATION
Make/Model/Serial#:
SEABIRD/SBE25/5299
Cruise ID#:

2015-29


	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	7580
	12Feb2015
	Factory
	
	

	Conductivity
	7580
	12Feb2015
	Factory
	
	

	SBE43 Oxygen
	0249
	7Feb2015
	Factory
	
	

	Pressure 
	7580
	2Feb2015
	Factory
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