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PROCESSING NOTES
Cruise: 2014-24
Agency: PBS, SAFE, Nanaimo, B.C.
Party Chief: Neville C.


Location: Strait of Georgia
Project: SoG Juvenile Salmon

Platform: Viking Storm
Date: 1 June 2014 – 11 June 2014
Processed by: Germaine Gatien

Date of Processing: 9 July 2015 – 27 July 2015
Number of original HEX files:
31
Number of CTD files: 31
INSTRUMENT SUMMARY
A SeaBird Model SBE-25 CTD (s/n 0404) was used with temperature sensor #4484, conductivity sensor #3184, dissolved oxygen sensor #0047, pH sensor #0852 and pressure sensor 0573.  
SUMMARY OF QUALITY AND CONCERNS
The log book was in good order. A spreadsheet with details from the log was provided.
Pressure values have been found to be slightly low during other cruises using this sensor, so the configuration file was updated by adding 0.2db.
The CTD was soaked around 1db for 1 to 1.5 minutes. While temperature and conductivity values equilibrate generally equilibrate fairly quickly, the pH and dissolved oxygen sensors record no signal until they have been in the water for 1 minute. It would be wise to extend the soak period a little to let those sensors equilibrate. So treating 1.5 minutes as a minimum is recommended.
There was no calibration sampling, but there were post-cruise calibrations available for temperature and salinity, so salinity was recalibrated using the assumption that drift was gradual between factory checks.
There was no dissolved oxygen calibration sampling so the data were recalibrated based on the history of the sensor. For details on recalibration see section 16. 
The Dissolved Oxygen and Salinity data were bad below 20m for event #122, likely due to impeded flow to the sensors.

There were many sections of bad data in the pH channel and a few in the Dissolved Oxygen channel. Those data were removed using a graphical editor, but otherwise these two channels are unedited.

WARNING: The pH:SBE:Nominal data should be used with caution; no field calibration data were collected.  Calibration is required for each cast to get absolute values, although general trends within a cast are likely real.

PROCESSING SUMMARY
1. Seasave - This step was completed at sea.

2. Preliminary Steps
The Daily Log was obtained and was in good order.
There was no calibration sampling.
The cruise summary sheet was completed. 

A single configuration was file used at sea; the values were checked and all were correct, but a small change was made to the pressure offset (+0.2db) based on the results of previous cruises. The file was saved as 2014-24-ctd.xmlcon. 
3. Conversion of Raw Data

All casts were converted using configuration file 2014-24-ctd.xmlcon.
There were post-cruise calibrations available for the temperature and conductivity sensors, so a second configuration file was prepared and named 2014-24-post.xmlcon.
A decision on whether to use the pre-cruise or post-cruise calibrations needs answering at this stage. 

Comparisons were done to see how much drift had occurred. The temperatures found using the post-cruise calibration had values higher by about 0.0005C° and salinity was higher by about 0.012. When a similar study was done using 2014-59 data, an estimate was made that salinity was likely to be low by about 0.009 in September 2014. There is no way to know when the drift occurred. There are 3 cruises known to have used this equipment between calibrations though there could be more. There may also be drift over time even if the sensor is not in use. There is no evidence of pressure-dependence in the differences, so it doesn’t matter which we use; a correction will be applied later. The pre-cruise calibration will be used. 
Similar tests on the dissolved oxygen sensor show that it had drifted higher by about 2%, but the only cruises with calibration sampling were in 2013 when the sensor was found to read low by about 7%. During 2014-59 in September 2014 there were many spikes in the DO sensor. The comparison of bottles and CTD DO has many limitations due to variations in how well the Niskin bottles flush, how quickly the DO sensor responds, how high the DO gradients are and whether there is fouling of the sensor membrane. In the absence of calibration sampling it seems best to use the pre-cruise calibration parameters. Later, the data can be recalibrated based on previous cruises unless dissolved oxygen surface saturation suggests otherwise.
Plots show that the channels all produced reasonable values most of the time, but there were spikes in the pH and dissolved oxygen traces that are not seen in temperature and conductivity. These are isolated. The pH signal looked very bad at the bottom of a few casts. These variables will need to be checked in detail later.  
4. 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.
5. 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 2.5s produced the best results.

ALIGNCTD was run on all casts to advance the DO channel by 2.5s.
6. CELLTM
SeaBird recommend the use of (α, 1/β) = (0.04, 8) for CELLTM for the SBE 25. During 2014-59 these sensors were used and a setting of  (α, 1/β) = (0.04, 9) was found to be the best choice. Tests on 4 casts showed similar results for both settings, but 1/β=8 was slightly better.  
CELLTM was run on all casts using setting (α, 1/β) = (0.04, 8).
7. DERIVE

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

8.  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 and to add event numbers.
9. Checking Headers
Positions, water depth and station names are missing from the headers. A spreadsheet prepared by Mary Thiess with the missing information was edited by adding file names and removing unnecessary columns and adjusting column headers; this file was saved as 2014-24-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. There was one slight difference in longitude for cast #66, but that is likely due to a truncated value written in the log and a rounded one in the spreadsheet. No change was made as the header entry is close to the one in the log for the bongo cast. Often the bongo position entry in the log book is more precise than the CTD entry.   
Track plots were produced and added to the end of this report.
HEADER CHECK was run. There were some negative values in pressure, conductivity, pH and dissolved oxygen concentration. Investigation of the pressure suggests that the surface was very close to 0db. The lowest value was -0.28db and was the final record in a cast and likely recorded in air.

There are a few slightly negative conductivity values that occurred as the CTD entered the water and before the pumps would have been working.  There are negative pH values at the beginning and end of casts, with pressures very close to 0.  The sensor was not pumped. The DO sensor was pumped and also shows negative values near the surface both during downcast and upcast where conductivity was extremely low.  
The surface check shows an average of 0.14db but the associated salinity values are very low. 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 about -0.15db. At the end of event #90 the CTD was kept running for some time on deck and the pressures are between -0.01 and +0.1db. For some other casts the pressure as the CTD came out of water is about -0.05db. The offset applied in conversion (+0.2db) looks reasonable.
Plots show that the CTD was held at a depth of ~1db for at least 1 minute. 
10. 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.
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.
pH
The pH sensor was not pumped. Comparison of profiles of temperature and pH shows that, overall, the data do not need alignment though there are features which suggest otherwise. 
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 5 points) was deleted from 10db to 10db above the maximum pressure.

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

All files needed editing. 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 where unstable features looked likely to be caused by misalignment of T and C. 
Heavier editing was needed for cast #122 because the salinity and dissolved oxygen traces look bad below 20m and for part of the upcast.  When the CTD reached about 30m on the upcast both traces snap back to believable values. Comparison with the nearby cast #128 confirms what is reasonable here.  There is no sign of a problem with the pH data or temperature, so presumably the problem is with the flow to the sensors due to problems in the intake tube or pump. Salinity and dissolved oxygen below 20db were removed from the file.

Notes of editing details were made in the headers. 
T-S plots were examined and no further editing was found necessary; there are some unstable features but they are small and in areas where such features are expected.
Profiles plots of dissolved oxygen and pH turned up large sections of bad data, mostly in pH, both in the downcast and upcast. 

CTDEDIT was used to remove bad points in the Oxygen:Dissolved:SBE channel in casts 18 & 140.

CTDEDIT was used to remove bad points in the pH:SBE channel in casts 3, 18, 36, 48, 59, 69, 92 & 140.
14. Bin Average and REMOVE

The files were bin averaged using 1db bins.

REMOVE was run to remove Scan_Number, Conductivity:Primary, Oxygen:Voltage, Descent Rate and Flag channels. For event #13 channel pH:SBE was also removed because the buffer solution bottle was let on during the cast.

Dissolved Oxygen was derived in mass units and that was used to calculate DO saturation. Plots of near-surface saturation show values between 70% and 165%. There was only 1 very low value and that was at a cast that was well mixed vertically. The early casts in the central Strait of Georgia had values close to 100%,b, but later casts mostly had values >110%. So there is no evidence that the DO sensor was reading too low. The variability in the results is not surprising in this area in spring.
15. 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 and there was a lot of scatter suggesting evaporation of samples so the results were not trusted. The median difference shows it to be low by about 0.02 but it is likely that the sensor was reading closer to bottles than that. During 2014-59 which followed this cruise there was no bottle calibration.

The DO sensor has been used at least 3 times during 2013 and 2 times in 2014. Dissolved oxygen concentration was recalibrated by multiplying by 1.075, 1.067 and 1.084 for the 3 cruises immediately before this one. The cruise that followed had no calibration sampling.

The pressure sensor was used during 2012-50 and 2014-59 when it was recalibrated by adding 0.22db and 0.2db, respectively.

Comparison of repeat casts –There were no repeat casts. 

Historic Ranges – There is no local climatology available for this area.

Post-cruise calibrations – The pressure sensor was recalibrated in early January 2015 but that was after modifications; no report was found for pre-modification calibration. In December 2014 the errors in the conductivity and temperature sensors were found to be equivalent to salinity being low by about 0.012. The DO sensor was found to be reading about 2% low in December 2014.

16. CALIBRATE

There was no salinity calibration sampling from this cruise or the one that followed, on which to base recalibration. There was sampling for a 2012 cruise that found salinity low by 0.02 but it is believed that evaporation of samples and possible poor flushing of Niskin bottles made the comparison unreliable for calibration purposes. There was a post-cruise calibration that showed a large change in salinity, ~0.012 but we cannot determine when the drift occurred.  An estimate that the salinity was low by 0.009 was made for cruise 2014-59. For this cruise an estimate was made that salinity was low by 0.007.
While the post-cruise calibration suggests that the dissolved oxygen sensor was reading low by 2%, comparisons from other cruises suggest much higher corrections. This may mean that there are transient problems, most likely with biological fouling of the membrane or fouling by oil. It may be that such problems affect the individual casts but are cleared when the membrane is cleaned after the cast. Given the cruises during which there were bottle comparisons were all in the Strait of Georgia, and this cruise is also in that area, it seems most reasonable to apply the results of those earlier cruises. A correction by multiplying by 1.07 looks reasonable as an average of the 3 cruises with bottle sampling.
File 2014-24-recal1.ccf was prepared to add 0.007 to Salinity:T0:C0 and to multiply both Oxygen:Dissolved:SBE channels (volume and mass units) by 1.07.
17. HEADER EDIT and final checks. 

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

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

    There was no salinity calibration sampling. Recalibration was based on a

      post-cruise calibration and an assumption that drift occurred gradually.

    Oxygen:Dissolved:SBE and pH:SBE data are nominal. The only editing applied

      directly was to remove some obviously bad pH and DO data. Other data

      were removed when whole records were removed in editing temperature

      and salinity.

    Oxygen:Dissolved:SBE data were recalibrated using the results of 3 earlier

      cruises when the same sensor was used and there was calibration sampling.

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

      calibration data were collected.  Calibration is required for each cast to

      get absolute values, although general trends within a cast are likely real.

    For details on the processing see processing report: 2014-24-proc.doc.
A header check was run on the CTD files. A few errors were found and fixed using Head Edit. The header check was repeated until no further errors were found.
Standards check turned up no problems.

A cross-reference listing was produced.

The sensor history was updated.

Particulars 
13. pH buffer solution bottle not removed for this cast.
25. High current – CTD towed on upcast.

90. CTD not turned off after cast.

107. On the edge of a steep ledge & in strong current. Depth went from 258 to 218m so CTD stopped at ~200m and returned to surface.

CRUISE SUMMARY
	Cruise ID#:    2014-24

	Dates:   Start: 1 June 2014                   End: 11 June 2014

	Location: Hecate Strait

	Party Chief: Gillespie G.

	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#:

2014-24


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	4484
	27Mar2012
	Factory
	18Dec2014
	Factory

	Conductivity
	3184
	21Mar2012
	Factory
	19Dec2014
	Factory

	Transmissometer
	983DR
	5Feb2014
	IOS
	
	

	pH
	0852
	21Apr2011
	Factory
	31Dec2014
	Factory -After modifications

	SBE43 Oxygen
	47
	21Apr2012
	Factory
	
	

	Pressure 
	0573
	1Mar2012
	Factory
	30Jan2015
	Factory -After modifications
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