REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	
	

	
	


PROCESSING NOTES
Cruise: 2018-060
Agency: PBS, Ecosystem Sciences Division, Nanaimo, B. C.
Party Chief: Neville C.

Location: Discovery Islands
Project: discovery Islands Purse Seine
Platform: Nordic Queen
Date: 14 June 2017 – 30 September 2017
Processed by: Germaine Gatien

Date of Processing: 26 April 2019 – 30 April 2019
Number of original HEX files: 
52

Number of CTD files: 49
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 #1592 and pressure sensor 0668.
SUMMARY OF QUALITY AND CONCERNS
A scan of the log book and a spreadsheet giving station names, water depths, positions and times of casts were provided. The times in the spreadsheet appear to correspond to the NET cast while the times in the Daily Science Log Book correspond to the times in the data files except that the file times are in PDT while the log is in UTC. Times and positions for 3 casts were missing from the log. 
No file was found for event #81 which is listed in the log. This led to errors in the naming of the raw files for events #84 to 129. There were errors in the latitude in the spreadsheet for events #84-113. 
The deployment method was to soak just under the surface for between 45 seconds and 3 minutes. 
Dissolved oxygen equilibration may not have been complete. Sub-surface DO values may be too high and salinity values too low as bubbles are released. In order to remove bubbles from tubing and the conductivity cell, SeaBird recommend lowering the CTD to 10m, waiting a minute, then returning it to near the surface. This will also ensure that the pumps turn on so you can get good near-surface data. 
There was no calibration sampling.
The time and position information were missing from the log for 3 casts. While the times can be found in the data files, there is no way to determine a position. Each CTD cast followed a SET event at the same station, but the distance between the SET and CTD was as much as 5km so the SET positions are not suitable for the CTD files. Files for those casts were prepared for the use of the chief scientist.
As is generally the case for small boat cruises, the headers do not contain position information or water depths and station names. This slows down processing of the data and the entry of the information is error-prone. The spreadsheet provided was helpful in that step but it contained some errors. To enter such details in the headers in a way that gets converted properly into IOS Header files, use a format like:

** Latitude: 49' 8.599 N

** Longtitude: 123' 36.813 W

** Station: 80

** Depth: 150m
PROCESSING SUMMARY
1. Seasave 
This step was completed at sea. The file names were standard. 
2. Preliminary Steps
· The file names were in standard format. 

· A scan of the Daily Log was obtained. 
· The deployment method was to soak just under the surface at about 0.6db for from 45 seconds to 1.7 minutes (except for one that lasted 3 minutes). SeaBird recommend lowering the CTD to 10m, keeping it there for 1 minute, then returning to the surface. It is a good idea to wait a short time before the full cast to allow the turbulence from the CTD rise to dissipate. This process takes about 2 to 2.5 minutes.
· The cruise summary sheet was completed. 
· No configuration file was provided, but one from another cruise that used this CTD was found. The parameters were checked and no corrections were needed. The file was saved as 2018-060-ctd.xmlcon 
3. Conversion of Raw Data

All files were converted using configuration file 2018-060-ctd.xmlcon.
Plots were examined and show that all expected channels are present.. 
The pressures where conductivity is near zero are about -0.6db, well within the ±1db accuracy quoted by SeaBird for the pressure sensor.  Given that there would be some delay in moving water past the conductivity sensor as it lifts out of the water this may be as close to 0db as can be expected.
The pressure resolution is low with steps on the order of 0.6db with an updated value every 6 scans. The pressure sensor on CTD #0456 is one with a high pressure range. This is not an ideal choice for shallow water work. 

4. WILDEDIT

Since there are no obvious spikes in the data below the surface, this step was skipped. The near-surface spikes will be removed in the DELETE step or using CTDEDIT. 
5. FILTER

Tests run during 2017-24 and 2017-25 when CTD #0456 was used led to the choice of a filter of width 11.  For this cruise a width of 5 was adequate to do the job and that is more usual choice for this type of CTD. Windows Filter was run with  a cosine filter of width 5 on pressure, depth, temperature and conductivity.
6. ALIGNCTD

The usual setting used to align dissolved oxygen with temperature is 2.5s and that worked well for this cruise. ALIGNCTD was run on all casts to advance the DO channel by 2.5s.
7. CELLTM
SeaBird recommend the use of (α, 1/β) = (0.04, 8) for CELLTM for the SBE 25 and it has proved appropriate for many data sets. 

CELLTM was run on all casts using the default setting: (α, 1/β) = (0.04, 8).
Casts were examined after this step and CELLTM worked well in bringing upcast and downcast T-S traces closer.

8. DERIVE

Program DERIVE was run to calculate salinity and dissolved oxygen concentration (tau correction included).
9. Conversion to IOS Headers

The IOSSHELL routine was used to convert the CNV files to IOS Headers. 
CLEAN was run to add event numbers and replace pad values in the pressure channel with interpolated values.
Spreadsheet “2018-060 CTD-header-mrg.csv” was created based on the digital log 2018-60 CTD-Bongo Data.xlsx. Formats were adjusted to enable the addition to the headers of positions, station names and water depth. The 3 casts with no log entries for positions and times were excluded. While an estimate of time could be made based on the time between SET and CTD casts, there is often significant drift between those casts. Program “Merge CSV file to Headers” was used to add the information to the IOS Header files. 
10. Checking Headers
Preliminary track plots show there is a problem in positions.

A cross-reference listing was produced and checked against the log book. Discrepancies found included:

· The degrees part of the latitudes for events 81 to 113 were given as 50 but should be 49.

· One cast is missing that is in the log book – 129 - and the times for casts 81-126 differ. Examination of those files showed they should really be named as 84 to 129.
· So cast #81 is the one that is missing. Examination of the files before and after shows no evidence that there are 2 casts accidentally combined so the missing cast could not be found.
A return was made to the original converted files and the file names were changed for files 81 to 126 to 84 to 129. The processing steps were repeated for those files.
The cross-reference check was run again and no further errors were found.

Track plots were produced using event numbers and station names. They were added to the end of this report. 
HEADER CHECK was run. Negative values are seen in several channels, but those are likely from the surface and should be removed by DELETE and/or CTDEDIT though slightly negative fluorescence values will likely have to be removed later. No other problems were noted. 
The surface check shows values from at -0.6db to +0.6db with extremely low salinity values for all but 3 casts; 2 of those with “in-water” salinity values had positive pressures. The average was -0.54db. The pressure is within the manufacturer’s specifications so no recalibration is required.
To reduce the amount of editing required some initial records were removed using CLIP. Since most surface soaks lasted for at least 1.5 minutes, 750 records were removed from all casts. Then plots were made to ensure that an appropriate number of records had been removed. For 3 casts the # of records were removed were changed: #13 (2500), #95 (720) and #244 (300).
11. SHIFT 
Conductivity  
During previous uses of this equipment no shift was found to improve the data, but tests on 4 casts showed fewer unstable features in T-S plots if the conductivity was shifted by +0.5 records. So all casts were put through shift with that setting.
Dissolved Oxygen

This channel was aligned earlier, but checks were made by examining plots of temperature and dissolved oxygen; there is no evidence that further adjustment is needed.
12. 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 5 points) was deleted from 10db to 10db above the maximum pressure.
Pressure was not filtered as it had been filtered earlier.
COMMENTS ON WARNINGS: There were no warnings.
13. DETAILED EDITING

Plots show that light editing will be needed for some casts.
All DEL files were copied to *.EDT.

CTDEDIT was used to remove records near the top and bottom of many casts and some records corrupted by shed wakes. It was also used to clean salinity lightly. Editing was applied to most files, but 11 required no editing. 
Notes of editing details were made in the headers. 

The edited files were copied to *.EDT.
T-S plots were examined and no significant problems were found; some small unstable features remain but this is an area where they are expected.
14. Other calibration checks
Sensor History – This was the 7th use of these sensors after factory calibration; there was no calibration sampling during the previous uses.
Comparison of repeat casts –There were no repeat casts.
Historic Ranges –Where local climatology was available most temperature and salinity data fell within the historic range. There were 4 casts in the north-east part of the Strait with temperature a little above the maximum around 25 to 50m and salinity a little low. Cast #151 had high salinity near the bottom and #234 had temperatures a little high near the bottom. Both casts are near shore and probably not well represented in the climatology. There is no sign of systematic errors.
Post-cruise calibrations – None were available.
15. CALIBRATE

There was no dissolved oxygen or salinity sampling during this cruise and we have no calibration history for this instrument since it was last serviced at the factory. The pressure does not need recalibration.

No recalibration was applied.
16. Bin Average and REMOVE and DO saturation study
The files were bin averaged using 1db bins.
Plots were examined and there were bad data at the top of cast 244. That cast had a very short soak period. The first record was removed and the DO and fluorescence values were replaced with pad values in the 2nd and 3rd records.
REMOVE was run to remove Scan_Number, Oxygen:Voltage, Descent Rate and Flag channels. 
ADD TIME CHANNEL was re-run to add 7 hours to the header time. 

Dissolved Oxygen was derived in mass units and that was used to calculate DO saturation. Plots of near-surface saturation show values mostly fall between 80% and 120%. There are lower values in northern passages and the Strait of Georgia for casts that were well-mixed. Higher values were seen at 2 casts with high vertical DO gradients – one in the Gulf Island region and another in a northern passage.  
REORDER was used to get the 2 dissolved oxygen channels together.
A Header Check showed that there remain some slightly negative fluorescence values, <0.04ug/L. These come from the noise level in the fluorometer in near-zero regions.

CLEAN was run to replace such values with 0.

17. HEADER EDIT and final checks of CTD files. 

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

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

Oxygen:Dissolved Conductivity and Fluorescence:URU:Wetlabs are nominal and unedited

except that some records were removed in editing temperature and salinity.

There was no calibration sampling.

The soak at the surface was shallow so bubbles may not have been released before the

CTD started down. Sub-surface DO values may be too high and salinity values too low.

Warning: While the CTD fluorescence data are expressed in concentration units, they

do not always compare well to extracted chlorophyll samples. 

For details on the processing see document: 2018-060_Processing_Report.doc.
A cross-reference listing was produced.

A header check was run on the CTD files and no errors were found.
The sensor history was updated.

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

Special files were prepared for the use of the Chief Scientist for the 3 casts with no position information. They were converted to IOS Header format and put through SHIFT, DELETE, CTDEDIT and BIN AVERAGE.

Particulars

81. No raw file found

81-126. Raw files misnamed – should be 84-129

195. No log entry for time or position. Not processed
200. No log entry for time or position. Not processed
206. No log entry for time or position. Not processed
244. Very short soak

CRUISE SUMMARY
	Cruise ID#:    2018-060

	Dates:   Start: 11 Sept 2018                   End: 28 September 2018

	Location: Discovery Islands

	Party Chief: Neville C.

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

	1
	SEABIRD
	25
	0456
	No
	Yes


CTD CALIBRATION INFORMATION
Make/Model/Serial#:
SEABIRD/SBE25/0456
Cruise ID#:

2018-060


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	5130
	2Feb2017
	Factory
	
	

	Conductivity
	3500
	23Feb2017
	Factory
	
	

	WetLabs Eco Fluorometer
	4185
	7Mar2017
	Factory
	
	

	SBE43 Oxygen
	1592
	02Mar2017
	Factory
	
	

	Pressure 
	0668
	28Feb2017
	Factory
	
	


[image: image1.png]North Latitude

125.50

2018-060 Event #s

124,50 124.00
1 1

123.50
1

123.00

50,50

S0.90

5000~

43,90+

8.00~

4B.90+

~50.00

43,50

.00

48,50

48.00

48.00
125.50

T
125.00

124.50 124.0
‘West Longitude

123.00




[image: image2.png]North Latitude

2018-060 Stn Names

124,50 124.00
1 1

123.00

50,50

5000~

43,90+

8.00~

4B.90+

~50.00

43,50

.00

48,50

48.00

48.00
125.50

T
125.00

124.50 124.0
‘West Longitude

123.00




PAGE  
1

