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	DESCRIPTION OF REVISION

	
	

	4 Feb. 2019
	 Bottle spreadsheet converted to searchable BOT files.


PROCESSING NOTES
Cruise: 2010-17
Agency: PBS, Salmon and Freshwater Ecosystems, Nanaimo, B.C.
Project: High Seas Salmon
Chief Scientist: Morris J.
Platform: Viking Storm
Date: June 16, 2010 – July 7, 2010
Processed by: Germaine Gatien

Date of Processing: 14 December 2010 – 23 December 2010
Number of original CTD casts:  149
Number of casts processed:  148 (cast #19 had only surface data)
INSTRUMENT SUMMARY
A SeaBird Model SBE-25 CTD (#0404) was run with pressure sensor #0573. The configuration file includes a fluorometer, dissolved oxygen and transmissometer, but it appears they were not really mounted on the CTD.
SUMMARY OF QUALITY AND CONCERNS
The file names were non-standard and needed to be corrected. Positions and water depth were not entered in the headers so had to be added manually.
It is believed that there was a transmissometer mounted on the CTD but it was not included in the configuration file. Attempts to create a configuration with transmissivity failed to convert that channel; it is likely that the number of external channels was set to 0 in the CTD itself.
There is some uncertainty in time. The headers were 8 hours earlier than the log entries that were said to be in UTC, whereas in summer we expect 7 hours difference. It has been assumed that the log entries are correct since they correspond to more likely shipboard work hours and because problems with computer time occur frequently on these cruises.

There were many salinity samples from about 10m, but no deep sampling. Stops for firing the Niskin were short and the mixed layer was quite shallow, so the comparison between CTD and bottles is not very useful for assessing the salinity calibration, though it looks as though it is within ±0.01. A file was created that includes nutrient, salinity and extracted chlorophyll bottle samples together with CTD data from 10db; the CTD data should be considered to have only a rough correspondence to those samples. The choice of the level from which to select the CTD data is subject to many errors and the quality of the estimate will vary from cast to cast.  
Note that a new style of flags has been used for the bottle samples. Flags “3” and “6” correspond to the old “c” and “f”.
PROCESSING SUMMARY
1. Seasave - This step was completed at sea; the raw data files have extension HEX. The names were not in standard format.
2. Preliminary Steps
Two Daily Science Log Books were available. Two casts were combined in one file, all others were separate. 
Nutrient, salinity and extracted chlorophyll samples were taken at about 10m depth from a Niskin bottle. 
The cruise summary sheet was completed. 
3. Conversion of Raw Data
A configuration files used at sea was obtained which includes no external sensors. The log has entries for a dissolved oxygen sensor and a fluorometer, but the numbers actually are those of the pump and pressure sensor. A transmissometer is listed. The file used at sea was saved as file 2010-17-ctd.con. No errors were found in the calibration parameters.  Tests were run adding a transmissivity channel with either 1, 2 or 5 external voltages chosen in the con file, and the transmissometer selected in the voltage 0, 1 or 4 voltage slots. None of these conversions produced any data, so it is assumed there was either no transmissometer mounted or the CTD or configuration was set for no external sensors, so the transmissivity data were not acquired.
The data were converted using 2010-17-ctd.con and then the names were changed to standard format using CKRENAME (a series of steps were required to do that.) 

Salinity was converted to check that the data looked ok, but STRIP was then used to remove it so it will be recalibrated after temperature and conductivity have been put through WILDEDIT and WFILTER.
Profiles were plotted for a few casts, and they look ok.
The pressure signal is not smooth, having steps of about 0.2db as is usual for this model CTD; the manufacturer states the resolution is 1db. In a few casts with fairly steady descent rates, there are some small reversals in pressure.
The descent rate generally looks noisy for some offshore casts with some complete reversals in direction, but for others it is very steady. The CTD was stopped at about the 10 or 11db level during the upcasts. The Niskin bottle was mounted a short distance above that. 
4. WILDEDIT

No spikes were noted in the data, but not all casts have been examined, so WILDEDIT was run on all casts on pressure, temperature and conductivity channels using 2, 20, 25, 0 for “Standard deviations for pass 1” and “Standard deviations for pass 2”, scans per block and “Keep data within this distance of the mean”. 
5. WFILTER

Based on the results of many other cruises using this equipment, the SeaSoft routine WFILTER was run for all casts to apply a cosine filter, size 5, to the pressure, temperature and conductivity. This removes the steps caused by the limitations of the pressure sensor. A few casts were examined before and after and the results look good. There remain a few very small reversals but the steps are gone.
6. CELLTM
Tests were run using a variety of settings for CELLTM. The best results in the past have been with (α = 0.03, 1/β = 9.0) but for this data and for 2009-41 a better choice proved to be (0.04/9.0), though many choices were similar.
CELLTM was run on all casts using α = 0.04, 1/β = 9.0.
7. DERIVE

Program DERIVE was run to calculate salinity.
8.  Conversion to IOS Headers
The IOSSHELL routine was used to convert Sea-Bird ASCII data to IOS Headers. 
File #23 contains data for 2 casts plus shipboard time between them. It was put through FRACTURE to create 3 files. The original file was deleted, the first part of the fracture was renamed as cast #23, the last as #25 and the middle section (from on board the ship) was deleted. The event number, station name and start time were changed for #25.
A number of items are missing from the headers – positions and water depth. 

To add these, the following process was used:
· Export to CSV file the file names for all casts. Open that file in EXCEL, remove the extensions and add column headers for the missing data, in format:   LOC:Latitude 

· Enter the data for latitude etc. as found in the log book. This is easiest done in EXCEL. Save the file as *.csv. This is the tedious part of the job.

· Open the CSV file in ULTRAEDIT to inset “000 N !(deg min)” after the lat and long.. First, make sure lat and long entries are lined up. Then go to COLUMN MODE. Run a line where the insert should go and type “000 N !(deg min)” and it will appear throughout the column.

· Use program MERGE CSV File to Headers with output MRH.
9. Checking Headers

Data were exported to a spreadsheet, including positions, station names, water depths and times, and those were checked against the log book. A few errors were found and corrected. 
The files for casts #103, 107, 109, 113, 201 were misnamed so the file names were changed to match the log and the event numbers were changed in the headers.

The station name for cast #43 was changed from VI04-043 to VI04. 

The track plot looks fine. It was added to the end of this report.

The header times are 8 hours earlier which is surprising given that it was June and hence Daylight Savings Time. Based on header times all activities are between 0500 and 1700. Usually on High Seas cruises work is done between 0700 and 1900 local time, but this was a charter ship, so this may not have been the case. If the computer clock is on Standard Time and the crew were observing Daylight Time, then work would have been from 0600 to 1800 which seems believable. This would also explain the 8 hours difference from UTC. Computer clocks are often wrong. So while it is possible that the error was in the calculation of UTC times, the header times are hard to believe, so it will be assumed that it is the computer clock that is wrong. 
Add Time Channel was used to add 8 hours to all header times.

The Surface Check produces an average of -0.2db but the very low salinity values suggest that the CTD started out of water where the pumps were not yet operating. Fluorescence and transmissivity are not available to help make this judgment. Examination of a few casts turns up some upcast data that looks to be in water at -0.4db, but the pumps may have been off. In most cases the salinity starts to look like it is in the water at between 0 and -0.2db. Since the resolution of this instrument is 0.2db, no recalibration will be applied.
The mixed-layer depth calculation was used to find the casts most likely to provide good comparison of CTD and bottle samples. Unfortunately there were only 2 casts well mixed to 12m (#92 and #201) 
10. SHIFT
Conductivity

On previous cruises using this type of CTD good results were found when SHIFT was run to advance the conductivity by +0.7 or +1 records, but this particular sensor was used for 2009-14 and 2009-41 for which a setting of +0.5s looked best. Tests were run on 3 casts with fairly steady descent rates using settings from 0 to +1 records, and the best results were either +0.7records or +0.5records, with a slight edge towards the former. 
SHIFT was run on all casts advancing the conductivity by +0.7 records.

11. Bottle Data

The nutrient and CHL data were delivered in file HS2010-17-QF_Final.xls. This spreadsheet was simplified and flag columns for phaeo-pigment. Flags were changed to numerical values and saved as 2010-17-nut-chl.csv.
The salinity data were delivered in 2 spreadsheets 2010-17.xls and 2010-17hugh.xls. These names were edited by added -SAL after 17 for clarity. The first spreadsheet contained results of analysis in November and the second data from September. The standard deviations in the salinity readings were higher than usual for the September analyses. Flags were tentatively added to cases of standard deviations >0.0005; they will be reviewed later. The spreadsheet was simplified. The data were reordered on sample number and the file was saved as 2010-17-sal.csv. That spreadsheet was combined wit 2010-17-nut-chl.csv to produce 2010-17-bottle-data.xls; a sheet was added with quality flag definitions.
The next step is to obtain appropriate CTD temperature and salinity data from the bottle firing levels to be added to this spreadsheet. The shallow mixed layer and the noisy CTD ascent rate mean that insufficient confidence can be put in the comparison between bottles and CTD salinity to enable recalibration of the CTD salinity, but a rough assessment can be made about calibration drift. 
There is no measurement of the distance between the CTD and Niskin bottle for the Viking Storm, but the bottle is believed to have been close to the CTD, so an estimate of 0.5m was made. Plots were made to see the depth at which the CTD stopped on the upcast and all were between 9.5 and 11.5m. So 10.5m will be used as the estimated CTD level when the bottle was fired, which implies that the bottle was at ~10m. The variability from cast to cast mean that any comparisons will be very rough. Complicating the comparison further are a number of factors: short stops mean that shed wakes would have affected the sampling; the CTD often overshot the firing level and was then lowered a little stirring things up further; the data measured at 10m on the upcast would be affected by the CTD carrying water with it. 
All casts were put through REVERSE, then DELETE and finally thinned to 10db. The data were then exported to a spreadsheet which was pasted into spreadsheet 2010-17-bottle-data.xls. There were no CTD data for 4 casts for which there were bottles:

19 – only surface data available for this cast


223 – no upcast data in this file


229 – no upcast data in the file


437 – no CTD data for this event

Comparisons were then made between bottle and CTD salinity. The average difference was 0.165 (standard deviation 0.40) when all data were used. But when only casts #1-310 are included the average difference is 0.017 (standard deviation of 0.05.) Looking at the cruise track this indicates that the largest differences were in the Strait of Georgia. This is likely due to higher surface gradients there, but to be sure a calculation was done of the depth at which salinity varies by >0.005 from that found at 9db. A plot of the salinity differences versus that depth shows a clear relationship as expected. Since the CTD is a little deeper than the Niskin bottle, we expect the CTD to have higher salinity than the bottles in a strong gradient, and that is what we see in the Strait of Georgia. To get the best comparison between bottles and CTD, data were selected that had salinity difference between 9db and 10.5db <0.005, and this produced an average difference of -0.009 (standard deviation 0.01). When 6 further outliers were excluded the CTD was lower than the bottles by 0.008 (standard deviation 0.008). (See 2010-17-bottle-comparison.xls)
The bottles that had been tentatively flagged due to high standard deviation in the analysis were examined and only 1 looks like an outlier, and that is not clearly due to a problem with the bottle analysis. The flags were removed but the comments were left in the data spreadsheet.
The CTD salinity appears to be low by about 0.008 but the comparison is not considered robust enough to justify recalibration. When this sensor has been recalibrated at the factory, this can be revisited.
12. DELETE

The shifted files were put through DELETE using the following parameters: 

Surface Record Removal: Last Press Min

Maximum Surface Pressure (relative): 10.00    
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 
Sample interval taken from the header.  Pressure was not filtered.
COMMENTS ON WARNINGS: The only warning was for cast #19 because there was only surface data in the file. The log says the CTD sampled to 50m but the hex file is very small, so something obviously went wrong in acquisition. The last record in the HEX file looks odd, but removing that record and reconverting did not help. The number of records in the HEX file is approximately the same as in the converted file, so there is no hope that the data can be retrieved. This file will not be processed further since it never got below 2db.
13. DETAILED EDITING

CLIP was used to remove the top 1.5db to simplify editing since the data at that level look like the pumps were either not working, or the sensors had not equilibrated. After cast #200 the DEL files were used in editing rather than the CLIP files (by mistake.)
CTDEDIT was used to remove data or clean salinity where it looks like shed wakes or instrumental problems led to poor data.

Page plots were examined on-screen and examined for spikes and instabilities and used to guide the use of CTDEDIT.  
The following casts required no editing: 5, 31-37, 47, 55, 100, 109, 136, 140, 177 and 181.
Cast #235 had very odd conductivity and hence, salinity data between 33db and 54db; the temperature looks ok. The bad data points were removed from the salinity channel. 

All other casts required light editing.

Note was made of the editing details in the files. 

After editing all T-S plots were examined for all casts and a little more editing was applied to 2 casts. 
Casts #163 and 201 have odd salinity variations, but they are stable and there is nothing clearly wrong. It is possible that the pump was not operating well at first or conditions may just have been unusual. No further editing was applied to those casts.
14. Other calibration information
Sensor History  
The conductivity sensor has been used for 3 other cruises with salinity sampling since it was last recalibrated. The CTD salinity was found to be low by from 0.002 to 0.005, but the salinometer was later found to have been reading high with results worst at lower salinity values. Since the High Seas Salmon cruises sample surface waters with relatively low salinity values the results of the comparisons are not trusted.
Pressure

The pressure sensor has been used for 5 other cruises and was found to be close, though possibly very slightly low.
Historic ranges 
Plots were made of temperature and salinity profiles with 3-standard deviation ranges superimposed. Most data fell within those bounds, but salinity was lower near the bottom of some casts in Johnstone Strait and Queen Charlotte Strait and occasionally temperature looked slightly high, again mostly near the bottom. The excursions are seen in areas that are probably not well represented in the climatology, and close to shore 3-standard deviations is probably too severe a criterion. There is no evidence of calibration problems.
15. Recalibration

As explained in section 11, CTD salinity will not be recalibrated, but when the sensor is next recalibrated, this decision could be revisited.
16. BIN AVERAGE
The following Bin Average values were applied to the FIL files:

Bin channel = pressure 

Averaging interval = 1db

Minimum bin value =   .000
Average value will be used

Interpolated values are NOT used for empty bins.
17. REMOVE
The following channels were removed from all casts: Scan_number; Conductivity:Primary, Descent Rate and Flag.  

18. HEADER EDIT
Header Edit was used to fix formats and channel names and to add the following comment:

Salinity has not been recalibrated .Bottle comparisons suggest that the CTD salinity may be low by about 0.008, but all samples came from around 10m where local gradients were generally high, so no recalibration has been applied.
Standards Check was run and no significant problems were found.
19. Producing final files
a.) The final files were renamed CTD.

b.) A cross-reference listing was produced.
c.) The conductivity and pressure sensor history files were updated.
Particulars including relevant notes from log book
23/26. CTD not turned off between stations.
109. Taigon tubing to salinometer not well attached – bracket tightened & Sensor realigned.
Institute of Ocean Sciences
  CRUISE SUMMARY

	Cruise ID#:    2010-17

	Dates:   Start: 16 June 2010                   End: 7 July 2010

	Location: BC Coast

	Vessel:  Viking Storm

	Party Chief: Morris J., Neville C., Thiess M.


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

	1
	SEABIRD
	25
	0404
	No
	Yes



	
Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Pressure
	0573
	22May06
	Factory
	
	

	Temperature
	4484
	17Jan08
	Factory
	
	

	Conductivity
	3184
	15Jan08
	Factory
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