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PROCESSING NOTES
Cruise: 2021-049




Agency: Ecosystem Sciences Division (ESD)

Location: Strait of Georgia

Project: SOG Juvenile Salmon

Party Chief: Neville C.

Platform: Sir John Franklin

Date:  18 September 2021 – 30 September 2021

Processed by: Germaine Gatien

Date of Processing: 13 May 2022 –  20 May 2022

Number of original HEX files:  27 
Number of CTD files:  26 (1 file had no useful data)
INSTRUMENT SUMMARY
A SeaBird Model SBE-25 CTD (s/n 0456) was used with temperature sensor #5130, conductivity sensor #3500, Wetlabs ECO Fluorometer #4185, dissolved oxygen sensor #3234 and pressure sensor 0573.
SUMMARY OF QUALITY AND CONCERNS
The cruise log was in good order except that it lacked an equipment list. There were notes about high winds but these appear to have only affected net casts.

There was no 10m soak. Soaks at about 1m lasted long enough for the pump to come on, but bubbles in the plumbing can delay equilibration of the conductivity and dissolved oxygen sensors. Salinity near the surface is not as reliable without the soak and bubbles being released from the plumbing may lead to increased dissolved oxygen values in the top 10 to 15m.
Pressure is considered +/-0.2db. 

There was no calibration sampling available for salinity or SBE dissolved oxygen. Based on limited sampling during other 2021 cruises salinity is estimated to be +/-0.005psu except in high vertical gradient zones where minor misalignment can lead to larger errors. Dissolved oxygen values are likely low due to calibration drift (typically by 2%-4%), but near the surface they may be high as bubbles are released.
PROCESSING SUMMARY
1. Preliminary Steps

A scanned Daily Log Book was provided. 
The cruise summary sheet was completed. 

CTD Deployment method: CTD entered water after 10 to 50s in air, was lowered to between 1 and 2m and soaked for at least 1.5min and often longer. This was enough time for the pump to come on, but without a 10m soak full equilibration may not have occurred, and near-surface dissolved oxygen values may be affected by bubbles.
2. Conversion of Raw Data

The configuration file used at sea was correct except for the date of the fluorometer calibration. After that was fixed the file was saved as 2021-049-ctd.xmlcon and used to convert all HEX files. 
A few casts were plotted and all channels had reasonable profiles. There is the usual step-like pressure which leads to unusual profiles. 

3. WILDEDIT

No spikes were noted in the data so WILDEDIT was not run. 
4. FILTER

Normally pressure is filtered later in processing when running DELETE, but the poor resolution of this instrument means it is necessary to do this early to make sense of the other data which update more often than pressure. So program FILTER was used to apply a low-pass filter with a time constant of 0.5 seconds to pressure and depth. The results were excellent.

Next the temperature and conductivity were examined and the usual approach of applying a cosine filter was tested. Choosing size 7 in routine WFILTER did a good job of removing small reversals. Derive was run on a few casts to calculate salinity and plots showed great improvement in stability in T-S space after running WFILTER. 

WFILTER was run on all casts applying a cosine filter, size 9, to temperature and conductivity.
5. ALIGNCTD

For most cruises an advance of 2.5s is applied to the dissolved oxygen. That setting looks good for this cruise as well. ALIGNCTD was run on all casts to advance the DO channel by +2.5s. 
6. CELLTM

CELLTM was run on all casts using the SeaBird recommended parameters, (α, 1/β) = (0.04, 8).

7. DERIVE

Program DERIVE was run to calculate salinity and dissolved oxygen concentration (tau correction included). Plots were examined and confirmed that steps 5, 6 and 7 had improved the data.

8. Conversion to IOS Headers

The IOSSHELL routine was used to convert the CNV files to IOS Headers. 

CLEAN was run to add event numbers, reset channel limits and replace negative values in the fluorescence channel with pad values. 

A preliminary header check was run and no problems were found.

Plots were made to find the minimum pressure from the beginnings and ends of casts and they varied from -0.05db to +0.2db. One file had a lot of data between casts, with a pressures ranging from +0.15 to 0.025db. The pressure sensor has a 2800db range so the resolution is only 0.5db; these results look excellent.

To reduce the amount of soak data in the files, CLIP was run on the CLN files to remove the first 800 records. Plots were examined to ensure that too many points were not removed and all looked fine. But for cast #60 a significant reversal remained so CLIP was rerun to remove 1000 scans for that cast.  
9. Checking Headers

Positions, station names and water depths are missing from the files. 

Spreadsheet 2021-049-Header-merge.csv was prepared with this information, which was taken from document 2021-049-CTD-Bongo Data.xlsx.
Routine Merge CSV to Headers was run to add information from the spreadsheet to the headers of the CLIP files.

Header Check was run and found a very high speed between casts #65 and #71. The CTD had been left running after cast #65 and when data were downloaded from the CTD a long section collected while the CTD was on the ship was mistakenly thought to belong to event #71. No useful data were collected at cast #71 and the raw data for the whole cruise were no longer available. File #71 was dropped from the cast list as it contains no useful data.
A cross-reference list was produced and looked fine.
Track plots were created and added to the end of this report.

10. SHIFT 

Conductivity  
Tests were run to see what shift to conductivity made the best improvement to stability in T-S space and shifts of +0.5 records looked best. SHIFT was applied to all casts advancing conductivity by +0.5s.

Fluorescence

The fluorometer was not pumped, so a shift in alignment is expected to be small or unnecessary. Profile plots of temperature and fluorescence were examined. As noted during 2021-024 and 2021-034 a shift of +5 records leads to a vertical offset between upcast and downcast profiles that is closer to that in temperature. Shift was applied to all casts using +5 records. 

Dissolved Oxygen

This channel was aligned earlier, but checks were made by examining plots of temperature and dissolved oxygen. No further adjustment was made.

11. DELETE

DELETE was run on all casts using the following parameters: 

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 9 points) was deleted from 10db to 10db above the maximum pressure.

COMMENTS ON WARNINGS: There were no warnings.

12. DETAILED EDITING

All DEL files were copied to *.EDT so there will be a complete set of files even if some need no editing.

CTDEDIT was used to remove records corrupted by shed wakes and to clean salinity where unstable features looked likely to be caused by misalignment of T and C. All casts required editing except for #93, 124 and 129 mostly removing records near the surface and bottom.

Notes of editing details were made in the headers. 
Output files were copied to *.EDT.
T-S plots were examined after this step. Small unstable features are found, mostly near the surface which may be real. 

13. Calibration checks

Sensor History – The conductivity and dissolved oxygen sensors were used on 6 other cruises since last serviced. Salinity appeared to be slightly high but incomplete flushing could explain that. For this program there are only a few bottles from near the bottom so they are considered only a guide, not the basis for recalibration. On the first 4 of the cruises the CTD salinity was close to bottles with estimates that salinity was within 0.003 to 0.0045psu. For 2021-024 the scatter was too large to make an estimate. For 2021-025 salinity appeared to be high by ~0.007 but Niskin flushing was likely weak.
There was no calibration sampling for the dissolved oxygen sensor during any of the cruises.

No problems were found in pressure.
Historic Ranges – Temperature and salinity values were all within local climatology except for the casts at the north end of the Strait of Georgia. During events #111, #116 and  #133 temperatures were high, around 40 m for the first 2 and between 30 and 70m for event #133. Salinity was low between 30 and 70m for event #133. This climatology is considered too severe for near-shore areas and the excursions were not systematic, so they are not considered evidence of calibration problems.
Post-cruise calibrations – There was a factory check in February 2022 that found a damaged conductivity cell. There was one cruise between this one and that check..

Repeat casts – There were no repeat casts.
Dissolved Oxygen Surface Saturation – The files were put through Change Units to obtain dissolved oxygen in mass units and Derived Quantities to calculate oxygen saturation. Values near the surface ranged from 78 to 102%; the lowest depths in the files ranged from 1 to 3m. The highest % saturation values were in the central Strait of Georgia. Lower values were found in the southern part of the Strait east of the Gulf Islands, a region more likely to have active mixing. The lack of a 10m soak makes results in the top 10m less reliable due to bubble release. 
14. CALIBRATE

The pressure does not need recalibration. 
The dissolved oxygen surface saturation study is insufficient to lead to a recalibration recommendation, but is consistent with Oxygen:Dissolved:SBE values being slightly low. 
There is no evidence to establish salinity calibration drift except the very limited sampling during previous cruises when it was generally thought to be within 0.005psu.

No recalibration was applied.

15. Fluorescence Filter

The fluorescence data was not filtered as it was not spiky.
16. Bin Average, Remove, Derive DO in mass units, Reorder

The files with DO mass units included were bin-averaged using 1db bins.
REMOVE was run to remove Scan_Number, Oxygen:Voltage, Descent Rate and Flag channels. 

REORDER was used to get the 2 dissolved oxygen channels together.

17. HEADER EDIT and final checks of CTD files 

Header Edit was used to fix headers, fix formats and to add comments about processing. 
A cross-reference listing was produced and may be found at the end of this report.

A header check and standards check were run on the CTD files. No errors were found.

The sensor history was updated.

Plots of CTD casts were examined and no problems were found.

Particulars
71. Only surface data in file.

CRUISE SUMMARY

	Cruise ID#:    2021-049

	Dates:   Start: 18 September 2021                  End: 30 September 2021

	Location: Strait of Georgia Juvenile Salmon

	Chief Scientist: Neville C.

	CTD#
	Make
	Model
	Serial#
	Used with Rosette?
	CTD Calibration Sheet Competed?

	1
	SEABIRD
	25
	456
	No
	Yes


CTD CALIBRATION INFORMATION
Make/Model/Serial#:
SEABIRD/SBE25/0334
Cruise ID#:

2021-049


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	5130
	12Dec2019
	Factory
	
	

	Conductivity
	3500
	17Dec2019
	Factory
	
	

	ECO Fluorometer
	4185
	7Mar2017
	Factory
	
	

	SBE43 Oxygen
	3234
	   6Dec2019
	Factory
	
	

	Pressure 
	0573
	1Feb2019
	Factory
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