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PROCESSING NOTES
Cruise: 2015-25
Agency: PBS, Marine Ecosystems and Aquaculture Division, Nanaimo, B.C.
Party Chief: Neville C.



Location: Discovery Islands
Project: Discovery Island Purse Seine

Platform: Nordic Queen
Date: 12 May 2015 – 15 July 2015
Processed by: Germaine Gatien

Date of Processing: 24 November 2015 – 26 November 2015
Number of original HEX files:
69
Number of CTD files: 68
INSTRUMENT SUMMARY
A SeaBird Model SBE-25 CTD (s/n 0404) was used with temperature sensor #2095, conductivity sensor #1764, transmissometer #983DR, Wetlabs ECO Fluorometer #2216, pH sensor #0851 and pressure sensor 0482.  
SUMMARY OF QUALITY AND CONCERNS
The log book had only a partial equipment list. A full list would have been helpful as there was one channel listed in the configuration file for a sensor that was not actually present. Otherwise the log was in good order. The times in the log and headers were both in PDT; this was clearly indicated in the log. 
The CTD was soaked above 1db, generally for about 45 to 60s.  Soaking so close to the surface and for a fairly short time may account for why downcast data from pumped channels are generally poor in the top 10db, and sometimes even deeper. There are a number of possible explanations for the poor data (such as bubbles or debris in the tubing, pumps not coming on or flow in the system not being well established) and it is recommended that the soak be deeper and longer. This does introduce some complications in processing the data but there are schemes that can assist. One approach used recently for a similar project proved successful: just before lowering the CTD into the water, set a timer for 2 minutes (or longer if you prefer), lower the CTD a few metres, come back to the surface and then start the cast when the timer goes off. It is then easy to remove data collected during the soak period by removing the first 960 scans, something that can be automated.
Upcast data were selected for archiving. These are usually of lower quality than downcast data, but there is likely less corruption due to shed wakes than there would be if a rosette or Niskin bottle were in use.
WARNING: The pH:SBE:Nominal data should be used with caution; no field calibration data were available at the time of processing. Calibration is required for each cast to get absolute values although

general trends within a cast are likely real. 

The pH sensor clearly malfunctioned for part or all of some casts mostly in the early part of the cruise; such data were removed. But because of the sensor problems it was not always obvious whether data were good or bad. In particular there were some very low pH values and rapidly varying values that were hard to judge. Where there was no clear evidence of a malfunction such data were left in the files. 

The HEX file said to be from Set 24 was a duplicate of the HEX file for Set 29. It was not processed. 
There was no calibration sampling.

PROCESSING SUMMARY
1. Seasave - This step was completed at sea. The file names were non-standard but were renamed by Mary Thiess.
2. Preliminary Steps
The Daily Log was obtained. 
The cruise summary sheet was completed. 

A single configuration was file used at sea and no errors were found in the parameters. The file was saved as 2015-25-ctd.xmlcon. 
There was no history available for the pressure and conductivity sensors. 
3. Conversion of Raw Data

All casts were converted using configuration file 2015-25-ctd.xmlcon.
There does not appear to be a dissolved oxygen signal, and it is believed that this sensor was not actually mounted on the CTD.

Plots show that the channels all produced reasonable values except that occasionally the pH signal looked bad for a few casts.
4. WILDEDIT

This step did not work well. It removed too much data and there were no obvious spikes to remove. The step was skipped.
5. FILTER

Tests were run on a few casts to choose a filter for these data. There is a lot of fine-scale noise in the pressure, temperature and conductivity channels. First WFILTER was run with filter widths of 5, 7 and 9 scans. These did not work very well. So a low-pass filter was tested. This worked well on pressure with a 0.5s time constant and on temperature and conductivity with a 1s time constant.

FILTER was run on all casts using those settings.
6. ALIGNCTD

This step was skipped since there was no DO sensor; other channels will be aligned later, if appropriate.
7. CELLTM
SeaBird recommend the use of (α, 1/β) = (0.04, 8) for CELLTM for the SBE 25. Tests on one cast show that was an appropriate choice, so 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. 
10. Checking Headers
Some header information was missing such as latitude, longitude, station name and water depth.

A spreadsheet was provided and that was used to prepare file 2015-25-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. 
A cross-reference listing was produced and checked against the log entries. No errors were found in positions. There were minor discrepancies between the log times and file header times which probably reflect entries being made at different times or using different clocks. These were left unchanged, but there were 3 casts with major differences
· Event #40 - There is an hour difference between log and file header; either could be correct. One hour was added to the file header which is close to the log time.
· Event #168 – The log shows a time 2 hours earlier than the file header. The log entry doesn’t appear to allow sufficient time for a net cast and travel to the next station, activities that usually take several hours. The log entries also show a longer time than expected between the start of net cast #169 and the next CTD cast. The file header time makes more sense and will be assumed to be correct.
· Event #172 – The log time is 12 minutes later than the file time and the log time is later than the NET time in the log with no note that they were done in reverse order. It is likely that the log is wrong by 10 minutes or so. The file header time will be used.
A header check was also run and shows that there are many values that must come from spikes; these will likely disappear when the surface is clipped and DELETE is run.

ADD TIME CHANNEL was run adding 7 hours since the CTD clock was set for PDT.
A track plot is very messy if labels are added, so a plot that just indicates cast positions was added to the end of the report.
The surface check shows an average of 0.3db 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 few files were checked in detail to see if there is any sign of the pressure needing an adjustment. It does appear that during the initial soak period pressures were a little below 0, with -0.4db being about average, but this may be a matter of the pressure sensor not having equilibrated. Coming out of the water, the conductivity goes down suddenly at about -0.2, though not knowing when the pumps turn off makes an interpretation of that difficult. When the CTD was left running after a cast the pressure on deck was about -0.2db. These values are well within the initial accuracy of the pressure sensor and even within the resolution (~0.6db), so no adjustment is justified. 
Plots of pressure versus scan number showed that the soak period was at the surface, so there is no need to remove any of the initial scans before running DELETE. 
There is a problem with many downcasts in the top 10m (and sometimes deeper) with salinity too high at the surface.  
11. SHIFT 
Conductivity  
For most of the profiles salinity varies so little that tests of alignment are impossible since there is no evidence of misalignment. All files were put through REVERSE and then DELETE to see if the upcast files are more suitable for testing. One file was tested and every shift setting tried made the results worse at the surface with no significant change below that. So this step was skipped.
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. There was so little variability in the fluorescence that it is impossible to say if the alignment is ok, but there is no evidence that alignment is required.  
pH

The pH signal is bad for many casts early in the cruise and is questionable for some others. Early in the cruise it looks like it was either connected wrong or not connected at all. Then there are some casts where the pH signal kicks in well into the cast; later there are some intermittent drop-outs. Those look like the results of poor connections. When there is a signal it varies little through the casts, like the temperature signal. The pH data usually need alignment, but there is no evidence of a need to align these data. 
12. DELETE

These were shallow casts with fairly low descent rates, so the drop rate minimum was set fairly low to avoid losing too many data.

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.

DELETE was run on the reversed files without put files named *.DELREV.

COMMENTS ON WARNINGS: There were no warnings for either run.

13. GRAPHICAL EDITING AND pH STUDY
All upcast files were opened in CTDEDIT. The range of values is very small so what look like unstable features are mostly very small and this is a region with much active mixing, so no effort was made to remove such features. Bad sections of pH data were removed and records that were clearly corrupted by shed wakes. Where all pH data looks bad the channel will be removed later.
The pH sensor recorded no signal for many early casts and there are several that have some data that may be reasonable plus some records with no signal. Casts #44, 53, 66, 115, 118, 122 & 126 have profiles that look reasonable but have very low values between 3 and 6. 
There were 11 casts at one site so they were studied to see if there was a pattern:

· May 26 - Profile looks good with value about 8.
· June 9 – Data are extremely noisy bouncing between values as low as 2 and as high as 8.05. This looks like a malfunction.
· June 15 was also noisy but over a small range, close to 8. Probably ok.
· June 16 was low varying from 2 to 3.
· June 22 has steady values ~8.1.

· June 22 has steady values ~8.1.
· June 29 has steady values ~8.18.

· June 30 has steady values ~8.18.

· July 7  has steady values ~8.08.

· July 14 has steady values ~8.19.

· July 15 has steady values ~8.21.
So there were mostly steady values between 8.1 and 8.2, but on June 9, 15 and 16 the data look very odd. Were these malfunctions or just odd pH values?  Low pH values have been seen before but the values usually vary slowly. This sensor has a fairly slow response, so seeing sharp changes and knowing that it totally failed to work for some casts, suggests we should remove the pH channel from those casts with rapidly varying values. The results from June 15-16 are probably ok and those from June 9th are likely not.
The other bit of evidence is to compare downcast and upcast data. The sensor often failed for the beginning of the cast and then kicked in. So we can seek confirmation that the sensor worked well on the upcast if it is close to the downcast data after the sensor started to work. Using these various approaches it was found that the pH channel should be removed from casts 2, 6, 11, 16, 19, 22, 44, 58, 63, 66, 72, 86, 89 and 122. 

There may remain some bad pH data, but we offer the data as nominal and warn that calibration is required cast by cast before putting trust in values.
14. Inter-comparisons
Sensor History – There is no history for these sensors since they were last calibrated at the factory.   

Comparison of repeat casts –While there were many repeat casts they were too shallow to be useful and too far apart in time. 
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.

The pressure does not need recalibration.
16. Fluorescence Filter

As noted earlier the fluorescence varies little from top to bottom, but this may well be real, just the nature of these waters. There was no CHL sampling, but the temperature shows these waters were well mixed. The shape of the fluorescence profiles look reasonable.

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, Oxygen:Dissolved:SBE, Descent Rate and Flag channels. 

Channel pH:SBE was removed from events #2, 6, 11, 16, 19, 22, 44, 58, 63, 66, 72, 86, 89, 122. 

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:

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

Fluorescence data are nominal and unedited, except that some records

  were removed in editing temperature and salinity.

There was no salinity calibration sampling and no other information 

  available on which to base a recalibration.

WARNING: The pH:SBE:Nominal data should be used with caution; no field 

  calibration data were available at the time of processing. Some data 

  were removed in editing temperature and salinity and where the pH 

  sensor had clearly malfunctioned, but the data are otherwise unedited.

  Calibration is required for each cast to get absolute pH values, 

  although general trends within a cast are likely real.

For details on the processing see processing report: 2015-25-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.

Particulars 
CTD was set to local time – PST not UTC. Log times UTC.
51. Set 24 has a HEX file but there is no log entry. The time and contents of the file are the same as for event #58.
193-205. Bottom depths taken from set sheets, so approximate.
212-249. Bottom depths taken from set sheets, so approximate.
CRUISE SUMMARY

	Cruise ID#:    2015-25

	Dates:   Start: 12 May 2015                   End: 15 July 2015

	Location: Discovery Islands

	Party Chief: Neville C.

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

	1
	SEABIRD
	25
	0404
	No
	Yes


CTD CALIBRATION INFORMATION
Make/Model/Serial#:
SEABIRD/SBE25/0404
Cruise ID#:

2015-25


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2095
	1Apr2011
	Factory
	
	

	Conductivity
	1764
	3Jan2014
	Factory
	
	

	pH
	0851
	4Sep2014
	IOS
	
	

	ECO Fluorometer
	2216
	?
	?
	
	

	SBE43 Oxygen
	1483
	17Jan2014
	Factory
	
	

	Pressure 
	0482
	17Jan2014
	Factory
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