REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	27-MAR-2015
	Salinity recalibrated by adding 0.009 based on post-cruise calibration.

	
	


PROCESSING NOTES
Cruise: 2014-59
Agency: PBS, Marine Ecosystems and Aquaculture Division, Nanaimo, B.C.
Party Chief: Gillespie G.


Location: Hecate Strait

Project: World Class Habitat Mapping

Platform: Vector

Date: 27 September 2014 – 13 October 2014
Processed by: Germaine Gatien

Date of Processing: 3 November 2014 – 26 November 2014
Number of original HEX files:
58
Number of CTD files: 53
INSTRUMENT SUMMARY
A SeaBird Model SBE-25 CTD (s/n 0404) was used with temperature sensor #4484, conductivity sensor #3184, transmissometer #983DR, Wetlabs ECO Fluorometer #2216, dissolved oxygen sensor #0047 and pressure sensor 0573.  
SUMMARY OF QUALITY AND CONCERNS
The log book was in good order. The file names were non-standard, but easily correctable since they included the event numbers. The times in the header were not in UTC but the log was, so corrections were made to match those times. 

Pressure values appear to be slightly low, so were recalibrated by adding 0.2db.

The CTD was soaked between 1db and 2db, generally for about 1 to 1.5 minutes. 
The only salinity sampling during this cruise was from surface buckets, so not useful for calibration.

There was no dissolved oxygen calibration sampling but the data were recalibrated based on the history of the sensor. The results look reasonable based on dissolved oxygen % saturation near the surface.
The bottom altimetry entries were removed from the headers since the values were near-constant through most of the profiles with no normal traces being found near the bottom. 
The raw data for 5 files were corrupted and no fix was found to enable conversion to ASCII files.

In a normal profile transmissivity, fluorescence and conductivity move suddenly from atmospheric to oceanic values at the same time and that was the case for about 40% of these casts. However, in about 60% of the files, both fluorescence and dissolved oxygen data did not display in-water values until 10s to 45s after the transmissivity and conductivity show that the CTD was in water. For dissolved oxygen we might think this was related to using a pump, but the fluorometer was unpumped. The delay in the Dissolved Oxygen data was slightly less than for fluorescence. Early in the cruise most casts were normal, with a few random files showing a delay. From event #41 onwards most casts were affected, with just an occasional normal one. Keeping in mind that event #41 was the first one after the batch of corrupted files, there may be some relation between the two problems. The bad data have been removed from the files. The sensors generally did begin to record good data in all channels towards the end of the soak period, but the bad data were removed from the files to ensure none made it into the binned files. 
PROCESSING SUMMARY
1. Seasave - This step was completed at sea. The file names were non-standard and a few files were corrupted. Cindy Wright discovered that 5 hex files were corrupted and sought help from SeaBird to convert them, but no resolution has been found so far.
2. Preliminary Steps
The Daily Log was obtained. 
The file names were non-standard but easily fixed as they have the event numbers in them.
The only salinity samples are from a surface bucket, so not useful for calibration.

There is some confusion over time zones but the log is in UTC, so this will be easy to check and correct.

The cruise summary sheet was completed. 

A single configuration was file used at sea; the only change made was to correct the spelling of a date. The file was saved as 2014-59-ctd.xmlcon. 
3. Conversion of Raw Data

All casts were converted using configuration file 2014-59-ctd.xmlcon.
Plots show that the channels all produced reasonable values except that the altimetry has low and near-constant values most of the time and the near-bottom traces do not look useful and the dissolved oxygen data are unusually spiky.
4. WILDEDIT

Program WILDEDIT was used to remove spikes from the pressure, temperature and conductivity channels only.  

Parameters used were: 
Pass 1    Std Dev = 2 
Pass 2    Std Dev = 5 
Points per block = 50 
Keep data within this distance of mean = 0

A second run of WILDEDIT was used to reduce spikes from the dissolved oxygen data. This was only partly successful as some spikes had multiple points in them. 
Parameters used were: 
Pass 1    Std Dev = 2 
Pass 2    Std Dev = 5 
Points per block = 9 
Keep data within this distance of mean = 0.002
5. WFILTER

WFILTER was run using a cosine filter, size 5 on the pressure, temperature and conductivity channels. Plots were made before and after this step. Reversals disappear from the pressure after this step but the trace is not overly smooth. When salinity was derived on filtered files it was much smoother than the unfiltered version, but temperature and salinity still have some reversals, as expected.
6. ALIGNCTD

Tests were run on a few casts to see what alignment made the offset between the upcast and downcast DO traces resemble that for the temperature traces. An advance of 3.5s produced the best results.

ALIGNCTD was run on all casts to advance the DO channel by 3.5s.
7. CELLTM
SeaBird recommend the use of (α, 1/β) = (0.04, 8) for CELLTM for the SBE 25. A variety of settings were tested – all improved the data with the best choice varying from feature to feature, but the best setting overall was (α, 1/β) = (0.04, 9). CELLTM was run on all casts using that setting.
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 replace pad values in the pressure channel with interpolated values. There was a large section of bad data at the beginning of file #6 where CLEAN could not interpolate.
10. Checking Headers
Some header information was missing.
A spreadsheet prepared by Cindy Wright with event numbers, latitude, longitude, station name and water depth taken from the log book, was edited to fix formats and saved as 2014-59-header-info.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. 
A check of a few casts shows that the header times are in PDT. To obtain UTC times in the headers, ADD TIME CHANNEL was run adding 7 hours since the CTD clock was set for PDT.
A cross-reference listing was produced and checked against the log entries. One error in station name was found and corrected. Log positions differ slightly from header entries but in only one case does the difference look significant – cast #51. The position was changed to match the log. 
Track plots were produced and added to the end of this report.
HEADER CHECK was run. The only potential problem noted was negative pressures.  

The surface check shows an average of 0.23db but the associated salinity values are very low, so the CTD may not be in the water or not in the water long enough for the pumps to start. A check of 6 files shows that the conductivity rises rapidly when the CTD pressure reaches ~-0.2db. On the upcast the conductivity falls when pressure is between -0.2 and -0.35db. So applying a pressure correction of +0.2db is appropriate.
Plots show that the CTD was held at a depth of ~1db for about 1 to 1.25minutes (or 1.2db after pressure is corrected). 
The header entries for altimetry and bottom depths were exported to a spreadsheet. The bottom depths were checked against the log book and no problems were found. The altimetry values are all within 0.3m of 2.0m; plots were made to see if this was reasonable and it is not. The traces are full of values ~2m with some spikes to higher values and occasional sections that might be believable but not at the bottom. The altimetry headers will be removed later. 
11. SHIFT 
Conductivity  
Tests were run using values from -1 to +1 to see what setting is best in removing noise from the salinity channel so that the T-S curves are just stable. The best results were with a setting of +0.5 records.

SHIFT was run on all casts to apply that shift.
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 and confirm that the alignment is ok, though there was little variation in fluorescence in most traces making the assessment unreliable. 

Dissolved Oxygen

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

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.

COMMENTS ON WARNINGS: There were no warnings.
13. DETAILED EDITING

All files needed editing. CTDEDIT was used to remove records near the top and bottom of many casts and records corrupted by shed wakes. It was also used to clean salinity where unstable features looked likely to be caused by misalignment of T and C. 
Notes of editing details were made in the headers. 

T-S plots were examined and a few other surface records were removed using a text editor.
There are many bad DO and Fluorescence values at the surface that suggest the CTD was out of water, yet conductivity and transmissivity make it clear that it was in the water. Some casts are ok but that is probably because the surface data were removed because of poor temperature and/or salinity data. For the casts with remaining problems (Events #51, 61, 63, 74, 86, 87, 88 and 90), a second pass was made through CTDEDIT to remove the bad points in DO and Fluorescence.
14. Inter-comparisons
Sensor History – Since its last factory calibration this CTD has probably been used more than the history on file would indicate. It was used during 2012-50 but salinity calibration samples waited too long before analysis so the results were not trusted. The DO sensor has been used at least 3 times during 2013 and dissolved oxygen concentration was recalibrated by multiplying by 1.075, 1.067 and 1.084. The pressure sensor was used during 2012-50 when it was recalibrated by adding 0.22db.
Comparison of repeat casts –There were no repeat casts. 
Historic Ranges – There is no local climatology available for this area.

Post-cruise calibrations – None available.
15. CALIBRATE

There was no salinity calibration sampling or any history on which to base a recalibration.

There was also no dissolved oxygen sampling but there was a history on which to base a recalibration. 
CALIBRATE was run using file 2014-59-recal1.ccf to add +0.2db to the pressure channel and to multiply the Oxygen:Dissolved:SBE channel by 1.084 based on the last use that included DO sampling, cruise 2013-14.

16. Fluorescence Filter

A median filter, size 5, was applied to the fluorescence data as they are spiky.

17. Bin Average and REMOVE
The files were bin averaged using 1db bins.
REMOVE was run to remove Scan_Number, Conductivity:Primary, Oxygen:Voltage, Altimeter, Descent Rate and Flag channels. 
Dissolved Oxygen was derived in mass units and that was used to calculate DO saturation. Plots of near-surface saturation show values between 85% and 125%, with most values close to 100%. The higher values are from Douglas Channel, with the highest at the head of the channel. The lowest values were associated with casts with better-mixed surface waters. These results suggest that the recalibration was reasonable. 
18. HEADER EDIT and final checks. 

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

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

Transmissivity and Fluorescence are nominal and unedited, except

  that some  records were removed in editing temperature and salinity

  and some obviously bad fluorescence values were replaced with pad values.

The Dissolved Oxygen data were recalibrated using the results of cruise

  2013-14 when the same sensor was used and there was calibration sampling.

  The data are unedited, except that some records were removed in editing 

  temperature and salinity and some obviously bad values were replaced with

  pad values.

There was no salinity calibration sampling and no other information 

  available on which to base a recalibration.

For details on the processing see processing report: 2014-59-proc.doc.

A cross-reference listing was produced.

A header check was run on the CTD files and no further errors were found.

The sensor history was updated.

27 March 2015: Salinity was recalibrated by adding 0.009 based on a post-cruise calibration that showed significant drift in the conductivity sensor. The header note mentioned above was amended by adding: 
SALINITY CORRECTION: March 27, 2015 - Based on post-cruise calibration 

  
information the salinity data were corrected by adding 0.007.
Particulars 
CTD was set to local time – PST not UTC. Log times UTC.
32-37. Raw data files corrupted.
43. Data not recorded – see Event 61 for a cast at this site.
CRUISE SUMMARY
	Cruise ID#:    2014-59

	Dates:   Start: 27 September 2014                   End: 13 October 2014

	Location: Hecate Strait

	Party Chief: Gillespie G.

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

	1
	SEABIRD
	25
	0573
	No
	Yes

	
	
	
	
	
	


CTD CALIBRATION INFORMATION
Make/Model/Serial#:
SEABIRD/SBE25/0573
Cruise ID#:

2014-59


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	4484
	27Mar2012
	Factory
	
	

	Conductivity
	3184
	21Mar2012
	Factory
	
	

	Transmissometer
	983DR
	5Feb2014
	IOS
	
	

	ECO Fluorometer
	2216
	?
	?
	
	

	SBE43 Oxygen
	47
	21Apr2012
	Factory
	
	

	Pressure 
	0573
	1Mar2012
	Factory
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