REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	
	

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


PROCESSING NOTES
Cruise: 2011-37
Agency: PBS, Salmon and Freshwater Ecosystems, Nanaimo, B.C.
Project: High Seas Salmon
Chief Scientist: Morris J.

Platform: F/V Viking Storm
Date: 15 June 2011 – 06 July 2011
Processed by: Germaine Gatien

Date of Processing: 6 February 2012 – 10 February 2012
Number of original CTD casts: 113 hex files   

Number of casts processed: 108
INSTRUMENT SUMMARY
Two CTDs were used for this cruise: A SeaBird Model SBE25 (S/N0404) and a Sea Bird Model SBE 19+ SEACAT CTD (S/N#4076). 

SUMMARY OF QUALITY AND CONCERNS
The SBE19+ that was used was borrowed, so we have no history of its calibration drift. Salinity calibration samples were available from about 10m, but the reliability of comparisons between samples and CTD are limited by uncertainties about firing depth, fairly high local gradients and some concerns about the sample values due to a 3 month delay in analysis. The comparisons suggest that the calibration is reasonably close. It is likely that salinity errors due to mismatches in temperature and conductivity (~ ±0.005) are larger than those due to calibration drift. 

Pressures for the SBE19+ have been adjusted by adding 1.8db.
There were severe problems with the SBE25 and data from only 3 casts could be converted. Salinity samples from the 3 casts suggest the salinity data are reasonable, but for the same reasons as listed for the SBE19+ the quality of the comparison is lower than usual. The sensor had been calibrated fairly recently.

The log books were in good order with full equipment lists and clear comments about work done. 
A spreadsheet was provided with information needed for efficient addition of header entries for positions and station names.

PROCESSING - GENERAL
No CTD data were recorded for events #1-23, the data from cast #25 could not be converted and no CTDs were conducted for casts #38 to 59. Starting from cast #61 an SBE19+ was used and processing notes for those casts are in a separate part of this report. Only 3 SBE25 casts were successfully conducted: #29, 31 and 35. 
The Daily Science Log Book was obtained together with a spreadsheet of positions. 

Salinity, Chlorophyll and Nutrient analysis results were available.

From this point on processing is divided into sections for each CTD type, followed by a GENERAL section that applies to both CTDs.
PROCESSING SUMMARY – SBE 25
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

Nutrient, salinity and extracted chlorophyll samples were taken at about 10m depth from a Niskin bottle. 

The cruise summary sheet was completed. 

Hex file names were changed to standard format based on log book information. 
3. Conversion of Raw Data
Configuration file 0404.con was obtained. All calibration parameters were correct. The file was saved as file 2011-37-SBE25.con. 
The data were converted using 2011-37-SBE25.con.
Profiles were plotted for a few casts, and they look ok. The CTD was kept at surface for ~1 minute, and stopped during the upcast at ~10m so that a Niskin could be tripped. It is presumed that the Niskin was at ~9m. There are some spikes at the beginning of each cast, but those should disappear after DELETE is run.

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 spots with fairly steady descent rates, there are some small reversals in pressure.

The descent rate looks steady for all 3 casts. 

4. WILDEDIT

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 are no obvious reversals and the steps are gone, without the profiles being oversmoothed.

6. CELLTM
The best CELLTM results in the past for this equipment have been with (α = 0.03, 1/β = 9.0) but more recently (0.04/9.0) has looked better. Those 2 choices were tested and the latter looked better. CELLTM was run 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. 

9. Checking Headers

A number of items are missing from the headers – positions and water depth. Because there were so few casts, this was fixed using a text editor to add information based on log entries.

The times are in UTC in the log but in PDT in the file headers, so 7 hours were subtracted using ADD TIME CHANNEL.

A cross-reference listing was checked against the log entries and no errors were found.
The track plot looks reasonable. 
The Surface Check was not useful because of surface pressure spikes. 

An initial run through DELETE showed that it did not work well due to bad pressure data. 
The ATC files were edited to remove records corrupted by surface pressure spikes. 
CLEAN was run to replace pad values in pressure with interpolated values.

10. SHIFT
Conductivity

When this particular sensor was used for 2009-14, 2009-41 and 2010-17 a setting of +0.5 or +0.7 records looked best. For 2011-02 casts with fairly steady descent rates looked best with an advance of +0.5 records. 

SHIFT was run on all casts advancing the conductivity by +0.5 records. 

ALL casts were put through REVERSE since that date will be needed for comparison with bottles.

11. DELETE

A first run of DELETE did not work on well on 2 of these casts, so each cast was edited by removing the data acquired before the pressure equilibrated. 
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.

The only warnings in the DELETE log concerned upcast data, so no further action is needed.
12. DETAILED EDITING

CTDEDIT was used to remove a few surface and bottom records from cast #29, a few surface records from cast #31 and to clean salinity very lightly in cast #35.
Notes about editing were added to the headers.
After editing all T-S plots were examined for all casts and no further editing was found necessary. 

13. Calibration information
Bottle Comparison

There are only 3 bottles and the depth of firing is not clear since the CTD moved up and down while stopped, and the distance between CTD and Niskin is unknown, though assumed to be small. Notes in the log say the samples were from 10m, but the CTD stopped at that depth and it is assumed there is some distance between CTD and Niskin bottle. An examination of the full files suggests that the Niskin was at between 7 and 9db when fired, IF the calibration is good. Assuming the bottle was 1m above the CTD, the CTD salinity appears to be slightly high. If the bottle was 2 m above the CTD then the CTD salinity looks closer. Within the limits of this comparison, the calibration is probably ok. (See file 2011-37-sbe25-salcomp.xls for details.)
	cast
	Bottle Salinity
	level at which CTD sal = bottle (upcast)
	CTD Sal at 8m (up)
	CTD Sal at 9m (up)
	CTD Sal at 10m (up)
	CTD Sal (8db)-bottle
	CTD Sal (9db)-bottle
	CTD Sal (10db)-Bottle

	29
	31.3253
	8.0
	31.3654
	31.4468
	31.4500
	0.0401
	0.1215
	0.1247

	31
	31.4050
	6.7
	31.4649
	31.4798
	31.4858
	0.0599
	0.0748
	0.0808

	35
	31.3766
	8.3
	31.3604
	31.3919
	31.4386
	-0.0162
	0.0153
	0.0620


Sensor History  

Data from only 1 cruise (2011-02) have been processed that used this sensor since its last factory calibration. The CTD salinity appeared to be low by 0.01 but the sampling depth varied so the comparison was not trusted. Moreover, the samples waited 3 months before being analyzed which is believed to cause one-sided scatter in the results, with a tendency towards high values in some bottles so that the CTD may appear to be low. No offset was applied to the pressure during 2011-02. Similar problems have been noted from other cruises including many with rosette sampling where depth of sampling is not an issue.
Historic ranges 

Plots were made of temperature and salinity profiles with 3-standard deviation ranges superimposed. No outliers were found.
14. Recalibration

No recalibration was applied.

15. 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.

16. REMOVE
The following channels were removed from all casts: Scan_number; Conductivity:Primary, Descent Rate and Flag.  

17. HEADER EDIT

Header Edit was used to fix formats and channel names and to add a comment.
Standards Check was run and no were found.
Header Check was run and no problems were found.

18. Producing final files
a.) The final files were renamed CTD.

b.) A cross-reference listing was not produced; this will be done at the end when all casts have been processed.
c.) The conductivity and pressure sensor history files were updated.
PROCESSING SUMMARY  - SBE19
1. Seasave - This step was completed at sea; the raw data files are *.hex. 

2. Preliminary Steps

The file names were originally non-standard, but were changed by Mary Thiess.
The parameters in configuration file 2011-27-sbe19.con could not be checked, as the CTD was borrowed from a private company. We have no history for that CTD.
The Cruise summary sheet was completed.

The times in the log book are in UTC.
3.  Conversion of Raw Data

The raw data were converted using conversion file 2011-27-sbe19.con. 

The CTD was soaked at the surface for at least 1 minute and the conductivity appears to have reached equilibrium. 

The descent rate of the CTD was highly variable.  

Temperature and conductivity look reasonable with downcasts and upcasts tracking reasonably well.
4.  FILTER

The conductivity was low-pass filtered with a time constant of 0.5 seconds to force it to have the same response as the temperature. 

The pressure was filtered with a time constant of 2 seconds to increase the pressure resolution.

The results look good with pressure reversals removed.

6. DERIVE

Program DERIVE was run to calculate salinity.

7.  Conversion to IOS Headers

The IOSSHELL routine for Sea Bird ASCII files was used to convert the Sea-Bird data to IOS Headers. 
The time appears to be in UTC, though at least one cast has the wrong time (#65), so they will have to be checked carefully.
The station names, bottom depths and positions are missing from the headers. The positions and station names were available in a spreadsheet. The following alterations were made to the spreadsheet:
1. The header names were set to: LOC:Station, LOC:Latitude, LOC:Longitude, LOC:Water Depth.
2. File names had to be entered – event numbers were available, so “Concatenate” was used to combine 2011-37-00 (or 2011-37-0) and event number to get the file names.
3. Positions were not in the format required. CONCATENATE was used to combine them so they look like: 49 12.37 N !(deg min). Note – space before latitude, no space before longitude.
PASTE SPECIAL was used to keep the new formats.
4. Unnecessary columns were removed.

5. Water Depth information was entered in the spreadsheet based on log book entries.

 The MERGE CSV routine was run with file 2011-37-header_merge.csv to add the positions and water depth. 
8. Checking Headers

Track plots and header checks turned up no header errors. The latter does show that there are some negative pressures.
The track plot looks fine.
A cross reference list was produced and details were checked against the log records. Two files were missing due to errors in the spreadsheet for adding header information. The spreadsheet was corrected and the 2 MRH files produced. 
The only other error was the time in cast #65 which did not agree with the log and would have required an impossible ship speed to fit the positions given in the log. The time was changed in the MRH file.
The surface check was run, but all values were negative (~-2db) and associated salinity is clearly “out of water”, so the information is not useful in establishing the pressure of the surface. Examination of individual files suggests that pressures are too low by about 1.7db.

9. Test Plots and Fix Time

Profiles were plotted for all casts and up and down traces compared reasonably well except for cast #220 which had odd upcast data in the top 10m and cast #358 which looks odd in profile, but ok in T-S space. A few casts were picked out as suitable for tests of alignment since there are salinity spikes at the thermocline. 

10. SHIFT

Tests were run to determine the best parameter for alignment of the conductivity channel. For other SBE19s a setting of -1.5 has worked well. Tests were run using values between -2.5 and -0.5 and the best results were with a shift of between -2.5 and -1.5. The salinity at the top and bottom of the thermocline are improved most with settings of -2.2 and -1.8, respectively, with -1.8 seeming best at other depths. So no matter which choice is made, some editing will be required.
SHIFT was run using -1.8 records for all casts.

Because there are good data that will be removed by DELETE because pressure <0, CALIBRATE was applied using file 2011-37-recal1.ccf to add 1.8db to each record.
ALL casts were put through REVERSE since upcast data will be needed for comparison with bottles.
11. DELETE

The following DELETE parameters were used for both runs: 

  Surface Record Removal: Last Press Min    Maximum Surface Pressure (relative): 10.00   

  Surface Swell Pressure Tolerance: 1.0
     Pressure not filtered

  Swells deleted. Warning message if pressure difference of 2.00

  Minimum Drop Rate 0.3m/s over 5 records between 10db and 10db above maximum pressure

There were no warnings in the DELETE log.
The same parameters were chosen for a second run of DELETE on the REVERSE files, with output REVDEL, and again there were no warnings.

12. CTDEDIT

After a few files were examined in CTDEDIT it was clear that the top 1db of data will have to be removed, so to simplify editing CLIP was used to remove data from 0 to 1db.

The CLIP files were opened in CTDEDIT. Most required cleaning of salinity and removal of data corrupted by shed wakes.
The following casts required no editing: 122, 286, 331, 335, 341, 343 and 364,
Notes about editing were made in the headers.

The output files were copied to EDT.

13. BIN AVERAGE

The following Bin Average values were used:

Bin channel = pressure       

Averaging interval = 1.000            Minimum bin value = .000

Average value will be used.
   Interpolated values are NOT used for empty bins

Page plots were examined. There were some small unstable features, but nothing that justified further editing given many casts are from areas of active mixing.

14. Calibration information
COMPARE – Data thinned to 9db were exported to a spreadsheet and compared to the bottle salinity. As expected there is tremendous variability in the results with an average difference of +0.14 and standard deviation of 0.32. If differences >0.05 are excluded, the average is +0.0013 with a standard deviation of 0.015. Given that the salinity gradients are high for many of these casts, and the depth of sampling is uncertain and variable, this is close enough to suggest a reasonable calibration. Plots were made of salinity in the top 15db and 26 casts were picked out which had low salinity gradients around 9db; the error due to uncertainty in estimating the sampling depth is not so critical for those casts. The comparison of the 26 casts  shows the CTD to be low by an average of 0.002, with a standard deviation of 0.025. The error in salinity due to calibration drift is likely small and less than the expected error due to mismatch between conductivity and salinity (~0.005).
Previous Use of CTD – None
Historic ranges – There were some excursions from the local climatology. Most were cases of low salinity near the surface at casts close to shore. The climatology is based on 3-standard deviations which is not the best choice close to shore and the casts closest to shore are likely not well represented in the climatology. Cast #358 has both temperature and salinity that fall outside the limits and it has a shift in T and S that looks odd. However, it looks like interleaving and is in an active mixing zone, so the data is probably good. The salinity looks a little high at the bottom of one other cast in Queen Charlotte Sound. These excursions do not look symptomatic of calibration problems.
15. CALIBRATION

No further recalibration was applied. 
16. REMOVE and HEADEDIT
REMOVE was run to remove the following channels from all casts: Scan_Number, Conductivity, Descent_Rate and Flag.
HEADEDIT was run to fix errors in format and channel names, to fix the instrument serial number and to add a comment to the header.
The final files were renamed *.ctd.

17. Final Steps
T-S and profile plots were examined and looked ok.

The standards check routine was run and no problems were found. 
GENERAL

These steps were applied to data from both CTDs.
a.) A track plot was produced and added to the end of this report.
b.) Header Check was run and no errors were found.

c.) A cross-reference listing was produced.
Institute of Ocean Sciences
  CRUISE SUMMARY

	Cruise ID#:    2011-37

	Dates:   Start: 37 June 2011                   End: 06 July 2011

	Location: WCVI & BC Inlets

	Vessel:  W.E.Ricker

	Party Chief: Morris J.


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

	1
	SEABIRD
	SBE19  SEACAT
	0404
	No
	Yes

	2
	SEABIRD
	SBE25
	4076
	No
	


CTD Calibration Information
Make/Model/Serial#: SEABIRD/25 SEACAT / 0404       Cruise ID#:
2011-37
	Calibration Information SBE 25

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	4484

	30 Dec 2010
	Factory
	
	

	Conductivity
	1294
	29 Dec 2010
	Factory
	
	

	Pressure Sensor
	163223
	30 Dec 2010
	Factory
	
	


Make/Model/Serial#: SEABIRD/19 SEACAT / 4076       Cruise ID#:
2011-37

	Calibration Information SBE 19

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	4076
	27 Mar 2010
	Factory
	
	

	Conductivity
	4076
	27 Mar 2010
	Factory
	
	

	Pressure Sensor
	4076
	27 Mar 2010
	Factory
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