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PROCESSING NOTES
Cruise: 2022-036
Agency: PBS, Ecosystem Science Division, Nanaimo BC
Chief Scientist: Norgard T.  

Platform: Vector
Location: Central BC Coast

Project: Nearshore/Coastal Marine Conservation Survey
Date: 30 May 2021 –8 June 2021
Processed by: Germaine Gatien

Date of Processing: 10 January 2023 – 16 January 2023
Number of original HEX files: 32
Number of CTD files: 32

INSTRUMENT SUMMARY
A SeaBird Model SBE-19+ CTD (s/n 5299 was used with WET Labs ECO-AFL Fluorometer (#2214) and dissolved oxygen sensor #1592 (pumped).
Software Version SeatermAF 2.1.4.55 was used for acquisition. 
SUMMARY OF QUALITY AND CONCERNS
A paper log and a digital log were both available and contained good notes about problems encountered. Neither contained a personnel list, but that was available from the cruise report.
File names were non-standard, but one of the participants (A. Hilborn) renamed the files to archive format.

A storage hose was inadvertently left on the CTD for part of the cruise so that those data were not processed;  the first cast processed was for Event #30.

Some salinity samples were gathered on the upcast using a rosette, but there was no stop before closing the bottles. A stop for 60s before firing is recommended so that the contents of the Niskin bottle can approach ambient values. Some of the samples were from CTD casts with the hose problem and 2 were opportunistic and used a non-standard collection method that likely led to evaporation of samples. There was insufficient information to make a judgement about the salinity calibration.
No bottle files were prepared because of the collection method. 

A spreadsheet with CTD data from the time of bottle closing was prepared, but given the problems with how bottles were fired, it is unlikely to be useful. (See 2022-036-ctd_data_during_bottle_firing.csv”)
PROCESSING SUMMARY
1. Seasave - 
This step was completed at sea.   
2. Preliminary Steps
A spreadsheet log was provided and included comments. There were problems with early casts so that data will not be processed.  
The original file names were non-standard. They were corrected by Andrea Hilborn.
The cruise summary sheet was completed. 

3. Conversion of Full Files from Raw Data

The configuration file used at sea was checked and all parameters were correct. The file was saved as 2022-036-ctd.xmlcon and was used to convert CNV files and ROS files. 
The Tau function was selected but not the hysteresis function as there was no sampling below 1000db. Depth was included in the conversion. 

A few casts were examined and all expected channels are present and look normal. There are spikes at the surface that will disappear in processing. There was a 10m soak before the full casts. Descent rates were high and steady. WILDEDIT will not be needed.
4. FILTER
A low-pass filter with a 0.5s time constant was applied to the temperature and conductivity to force it to have the same response as the temperature. Pressure is very smooth, so no filter was applied..
5. ALIGN DO

Temperature was advanced by +0.6s and dissolved oxygen was advanced by +2.5s relative to pressure. (A setting of +3.5s made too great a correction.)
Note: the temperature time constant was first run using +0.5s but was later rerun due to noisy data in T-S plots. It didn’t help much but made a slight improvement.
6. CELLTM

CELLTM was run using the default setting (α = 0.04, β=8). 

7. DERIVE and Channel Comparisons

Program DERIVE was run on all casts to calculate salinity and dissolved oxygen concentration.

8. Conversion to IOS Header Format

The IOSSHELL routine was used to convert SEA-Bird 911+ CNV files to IOS Headers. 

CLEAN was run to add event numbers and to replace pad values in the pressure channel with interpolated values based on record number. 
File 2022-036-mrg-hdr.csv was prepared using event #s, station name, water depth, latitude and longitude data from the digital log.

Routine “Merge csv files to headers” was then run to add those items to the headers. 

To remove the soak data file CLIP.csv was prepared with a list of the number of records to be removed from each cast based on plots. CLIP was then run and plots were made to fine-tune the process.

9. Checking Headers

The header check was run. The only problem found is that there were some pressure readings at the end of casts that are slightly negative. A  plot of conductivity at the end of casts, indicates that the surface was generally at about +0.1db. The lowest pressure recorded was -0.265db but there were only a few spikes with negative values. The pressure may be reading slightly high, but is well within expectations for this sensor.

Track plots were made and added to the end of the report. No problems were noted in them.

A surface check was run and shows an average surface pressure for the cruise was -0.3db but this included values just as the CTD entered water. After running CLIP the average surface was 0.7db. The mixed layer depth estimate shows no casts were well mixed at the surface.  
10. Shift

Fluorescence
The fluorometer was not pumped and does not need alignment. 
Dissolved Oxygen 

The Dissolved Oxygen voltage channel was aligned earlier and the results look good.

Conductivity

Tests were run on 5 casts to find the best setting for aligning conductivity with temperature.

SHIFT was run applying a setting of -0.3 records to the conductivity. Salinity was recalculated.
11. DELETE

The following DELETE parameters were used: 

Surface Record Removal: Last Press Min

Maximum Surface Pressure (relative): 10.00

Surface Pressure Tolerance: 1.0                  Pressure filtered over 15 points

Swells deleted. Warning message if pressure difference of 2.00

Drop rates <   0.30m/s (calculated over 11 points) will be deleted.

Drop rate applies in the range:  10db to 10db less than the maximum pressure 

Sample interval = 0.042 seconds. (taken from header)

COMMENTS ON WARNINGS: There were no warnings.

12. Calibration information
Previous experience with these sensors –  None. All factory serviced recently.
Historic ranges – There was no local climatology available.
Repeat Casts – Some nearby casts but they are too shallow and conditions too variable to provide a reasonable comparison.
Post-Cruise Calibration – None. 

13. DETAILED EDITING

CTDEDIT was used to remove records that appear to be corrupted by shed wakes. Salinity was cleaned where there were small spikes clearly caused by slight mismatches in timing. All files required some editing. 
After editing T-S plots were examined for all casts. There are some small unstable features which could well be real as they come from areas of active mixing. No further editing was applied.
14. Bottle file preparation

The ROS files were created using files 2022-036-ctd.xmlcon.

The ROS files were converted to IOS format.

The IOS files were put through CLEAN to create BOT files.
Temperature and salinity were plotted for all BOT files to check for significant outliers and none were found. 
“Merge CTD File to Headers” was run using file 2022-036-mrg-hdr.csv to create *.MRH files. 

The header check, cross-reference list and a track plot were run and no problems were found.

The BOT files were bin-averaged on bottle number. 

There are only 7 salinity samples and 3 come from casts with no CTD data available. Of those the 2 deepest were collected opportunistically in plastic jars and transferred to glass before analysis. This may which may have led to increased evaporation. There was also no stop before firing bottles. The usual run of COMPARE is not suitable. A simpler comparison was done with highly variable results. The CTD salinity was lower than bottles by 0.035psu for both bottles fired just above the bottom which most likely is due to evaporation of samples since the values are higher than any measured by the CTD. The 2 samples available from 100db have very high standard deviations in CTD salinity during the 10s around bottle closing time. But explaining why the bottle values are lower is difficult.** Perhaps the bottles did not close immediately, the window chosen was too large, the CTD may have been reading too high or there was an analysis or sampling problem. There is mention of some problems with the deep water reference drift. There are too few samples to assess the instrument calibration. The two 100m bottles compare better with the downcast CTD data from 100db than with the upcast.  
	Cast #
	Station
	Niskin #
	Sample #
	Bottle Salinity
	CTD Pressure
	CTD Salinity
	CTD Salinity - Bottle Salinity
	Std Dev in CTD Sal

	30
	N02
	2
	3
	32.8955
	483.9
	32.8610
	-0.0345
	0.0003

	30
	N02
	5
	4
	32.3267
	100.6
	32.3588
	0.0321
	0.0316

	37
	N06
	2
	5
	32.8399
	433.3
	32.8047
	-0.0352
	0.0007

	61
	Coral 2
	2
	7
	31.7950
	100.7
	31.9699
	0.1749
	0.1537


** It was later learned that the bottles were from a separate cast that went to 100db for the sample, so incomplete flushing may account for this result and it was not collected at same time as CTD data.
Given the collection method (no stop), paucity of data and problems in the comparison, no bottle files will be produced. 
A spreadsheet with CTD data from the time of bottle closing was prepared, but given the problems with how bottles were fired it is unlikely to be useful. (See 2022-036-ctd_data_during_bottle_firing.csv”)
15. Recalibration

There was no recalibration applied.
16. Fluorescence Processing

A median filter, size 3, was applied to the fluorescence channel.

17. BIN AVERAGE of CTD files

The following Bin Average values were applied to the EDT files (output AVG):

Bin channel = pressure
Averaging interval = 1.000
Minimum bin value =   .000

Average value will be used.
Interpolated values are NOT used for empty bins.

On-screen T-S plots were examined. There are only the small instabilities that are expected in this region.
Profile plots were examined to see if there any problems. No problems were noted.

18. Final CTD File Steps (REMOVE and HEADEDIT)

REMOVE was run to remove the following channels: 

Scan_Number, Oxygen:Voltage:SBE, Descent_Rate, Flag and Prediction_Flag.

A second SBE DO channel (with umol/kg units) was added. 

REORDER was run to get the two DO channels together.

HEADER EDIT was used to fix formats and channel names and to add header comments.

The Standards Check routine was run and no problems were found. 

The Header Check was run and no problems were found.

Profile and T-S plots were examined. There are some unstable features in T-S space, but those are very small and may be real.

The sensor history was updated. 

19. Dissolved Oxygen Study

As a final check of dissolved oxygen data, % saturation was calculated and plotted. The surface values varied from about 95% to 125%. The highest values came from northern sites, while the southern sites were mostly between 95% and 105%, which is reasonable for areas more exposed to open water conditions. There is no evidence of a calibration problem for the dissolved oxygen sensor.
Particulars
10 to 28. Storage hose not taken off so data not accurate. No data processed.
44 & 45. Sampled slightly deeper than selected site.

60. Off selected site because of current.
CRUISE SUMMARY

	Cruise ID#:    2022-036

	Dates:   Start: 18 May 2022                    End: 13 June 2022

	Location: Central Coast BC

	Chief Scientist: Norgard T.

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

	1
	SEABIRD
	19+
	5299
	Yes
	Yes


Make/Model/Serial#:
SEABIRD/SBE911+/0506  Cruise ID#:

2022-036

	Calibration Information – 0443

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature


	5299
	03Feb2022
	Factory
	
	

	Conductivity
	5299
	03Feb2022
	Factory


	
	

	SBE 43 DO sensor
	1592
	19Feb2021
	Factory
	
	

	WetLabs Fluor.
	2214
	19Jan2019
	
	
	

	Pressure Sensor
	5299
	29Jan2022
	Factory
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