REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	
	

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


PROCESSING NOTES
Cruise: 2005-17
Agency: PBS, The Salmon And Freshwater Ecosystems Division, Nanaimo, B.C.

Project: High Seas Salmon

Chief Scientist: Trudel, M.
Platform: M.V. Frosti
Date: 28 June 2005 – 8 July 2005
Processed by: Germaine Gatien

Date of Processing: 25 July 2005 – 18 August 2005
Number of original CTD casts: 38
Number of casts processed:  38
INSTRUMENT SUMMARY
A SeaBird Model SBE-25 CTD (#0334) was run with pressure sensor 290544 and transmissometer 197. Calibration samples were taken 5m above the CTD.
SUMMARY OF QUALITY AND CONCERNS
There is record in the Daily log book of only 1 Niskin sample; many Niskins were fired and there were many samples taken. It is easy to lose track of samples and we have no way of knowing they are missing if the log does not contain this information.
The transmissometer malfunctioned throughout the cruise.
The salinity is considered ±0.005psu. The CTD appears to be low by no more than 0.004psu, but the reliability of the comparison with bottles is limited by scatter in the differences, uncertainties about the depth of Niskin firing and about the height of the bottle above the CTD and errors in salinity analysis. No recalibration was applied.
PROCESSING SUMMARY
1. Seasave - This step was completed at sea; the raw data files have extension HEX.

2. Preliminary Steps
The Daily Log was obtained.
Salinity and chlorophyll data were obtained.
The log mentions one bottle from cast #4, but there are no other notes in the log about sampling done.
The cruise summary sheet was completed. 

A configuration file was obtained and the calibration constants were checked and found to be correct.
The pressure sensor caused a lot of trouble when this CTD was used for 2003-04, but has been replaced.
3. Conversion of Raw Data
The data was converted using the 0334CTD.con. There were no rosette casts so only CNV files were created.

A few casts were plotted. The pressure noise level is about ±0.1db; the manufacturer states the resolution is 1db. Conductivity becomes non-zero as P increases from 0 to 1db. There is no obvious spiking in T and C. 
The descent rate is generally high. The transmissivity is generally constant with a value of 63.14, but suddenly switches to some other fixed lower value on many upcasts. This channel will be removed later.
For many casts later in the cruise there are a lot of problems with the pressure with intermittent high values grouped so that WILDEDIT is not likely to remove them. These problems were noted in the log. Two SeaBird programs for repairing corrupted files failed to improve the data.
4. WILDEDIT

WILDEDIT was run on all casts on 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”. 
Tests were done on using WILDEDIT on the pressure but as expected it did not help with the pressure problems since the groups of bad data points are clumped, not single values.
5. WFILTER

As was found during the 2001 Arctic cruises and during 2003-04, SBE 25 pressure is noisy. Complicating the issue for 2003-04 and for this cruise is that the descent rate is unsteady with possible reversals. Clearly the small scale noise is not due to descent rate, so we should try to remove as much of that as possible without oversmoothing so as to remove real reversals. 

For 2003-04 a cosine filter of size 5 was found to leave some pressure reversals that were not obviously associated with temperature and conductivity reversals and removed a few that might have been real, but generally did a good job. Size 10 definitely went too far in smoothing the pressure. Two casts were studied for 2005-17 and a size 5 filter again appears to flatten the pressure enough, without going too far.
During the Arctic 2001 cruise temperature and conductivity were also filtered. However, for this data set those signals look ok. We do not have any expectation of monotonically increasing salinity as was the case for the Arctic data, and we will be metre-averaging this data so filtering will not be done.

The SeaSoft routine WFILTER was run for all casts to apply a cosine filter, size 5, to the pressure only.
6. CELLTM
Tests were run using CELLTM on casts #22, 49, 82 and 103 with choices for (α,1/β) being (0,0), (2,9), (3,9) (2,7), (3,7) and (2.45,9.5). The best results were with α = 0.03, 1/β = 9 in each case. 
For the 2001 Arctic data and for 2003-04 the same results were found. 
CELLTM was run on all casts using (α = 0.03, 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 25 data to IOS Headers. 

CLEAN was run to add event numbers and to replace pad values in the pressure channel using interpolation based on scan number.

A text editor was used to add longitude, latitude, water depth and station name to the headers based on the Daily Log Book entries.

9. Checking Headers
The header check was run and an error was found in the positions of cast #25; after that was fixed no further errors were found.
The header summary was run and small errors in positions were found and corrected. The header check was rerun to ensure no new errors had been introduced and none were found.
Track plots were produced (one with event numbers and another with station names) and no errors found. The plots were added to the bottom of this report.
A surface report was produced and all pressures were close to zero, but positive. The initial conductivity values are very low. Because the CTD pump was set to turn on 45s after a minimum conductivity was reached, it is assumed that all values are “in-water”.  At about 0.5db the salinity begins to rise, which seems reasonable. The average surface value was 0.27. The surface temperature values are very low, rising quickly through the first few scans even though the pressure does not change. After about 7 scans the values are reasonably steady. The salinity takes a little longer to equilibrate. Using a minimum value of 1psu for salinity in the DELETE routine would remove suspect data from the surface, but in some cases there is very low salinity data that looks real. Some of the data is from near-shore and the instrument is capable of resolving the surface water, so low salinity data is worth saving. DELETE will be run without the low salt setting and editing can be used to remove data that is obviously bad.
Test plots were made to check for pressure problems. There are spikes in pressure in about 8 casts. Initial checks suggest that the spikes are all at the beginning or end of the casts. DELETE should remove some of these problems. Others may require text editing and rerunning of DELETE.
12. SHIFT
Casts #22, 49, 82 and 103 were selected to study alignment. Tests were run advancing the conductivity by between 0 and +0.9 records relative to temperature and the results examined in T-S space to see if the salinity became more or less stable. The best results were found when the shift was between +0.5 and +0.8 records with +0.7 records being best overall. For the 2001 Arctic data +0.3 records was used and for 2003-04 the setting used was +0.4 records.
SHIFT was run on all casts advancing the conductivity by +0.7 records.
13. DELETE
The 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 7 points) was deleted
Sample interval taken from the header.
An initial run removed almost all data from cast #76. A text editor was used to remove the first 63 records which contained bad pressure data and DELETE then worked well.
COMMENTS ON WARNINGS: There were warnings for 4 casts. For casts 22, 40 and 85 those pertained to the near-surface upcast and needed no action. For cast #113 there were a few bad pressure values around 49db; DELETE worked well removing the bad data appropriately.
All DEL files were copied to EDT files. 
In the editing process it was found that a little editing was required near the surface of cast #4 to ensure that DELETE selected the best data. A text editor was used to remove the data from an initial drop to 4db and return to the surface. DELETE was rerun and the results were much better.
14. Comparison of bottles to CTD salinity

Salinity and chlorophyll analysis was received from the analysts in spreadsheet format. In both spreadsheets there is a sample #45. The log book indicates the CTD cast was #46; #45 was a bongo cast, so the sample number was changed to 46 in each of the spreadsheets. There was no fluorometer on the CTD so the chlorophyll results could not be compared with anything.

There were no deep salinity bottle samples. A surface salinity calibration sample is available for every cast. The data was gathered using a Niskin bottle mounted about 5m above the CTD and fired when the CTD was between 12 and 17m, averaging about 16m. Since the surface water was well-mixed at many sites, a comparison was done by thinning the reversed files to a single point at 11db after putting them through DELETE. These were compared with the bottle data. For some casts there was no CTD data at the bottle depth. There was one severe outlier, that for cast #70. The highest salinity in the CTD file is 32.15psu whereas the sample has salinity 33.39psu. It is presumed that the sample was mislabelled or there were other problems in the sampling and/or analysis. The CTD file looks ok and nearby casts also have salinity much lower than 33.4psu. The file was flagged “d” in file 2005-17-sal.xls and a comment entered to explain why.
When the one outlier in the comparison was removed the average difference between CTD and Bottles indicates that the CTD salinity was low by 0.01psu. Since the use of CTD values at 11db is a rough estimate, there is a lot of room for error. Plots were made to identify which casts were well-mixed around 11db, and the average of the 9 casts chosen suggest that the CTD was low by 0.004psu. Three of the casts had differences < -0.0016psu. 
The value of the comparison is limited by the scatter in the results, the uncertainties about the depth of firing of the Niskin and the height of the Niskin above the CTD, plus errors in salinity analysis. Since the possible errors are large no recalibration will be applied, but when the instrument is next calibrated, the issue of calibration may be revisited.
15. DETAILED EDITING

Page plots were produced and examined for spikes and instabilities and used to guide the use of CTDEDIT.  
CTDEDIT was used to clean noise in S and T. Near-surface records were removed from most casts due to a lot of motion of the CTD or unstable values. Salinity was cleaned where there were spikes or “overshoots” suspected to be due to misalignment of T and C. For many casts the descent rate was very noisy with reversals in direction. Where data corrupted by shed wakes was identifiable, it was removed.
All casts required some editing. 
Note was made of the editing details in the files. 
16. Intercomparisons
Sensor History – The pressure sensor was replaced since last use and the T and C sensors were recalibrated since last use. The drift in C was small between the last two calibrations.
Historic ranges – All data fell within the local climatology except for temperature data for cast #103 which was above the maximum between 40 and 50db. This is not considered evidence of calibration problems.
Comparison of nearby casts – Temperature and salinity for groups of nearby casts were plotted together to check for unbelievable values; no problems were noted.
17. Recalibration
No further recalibration will be done.
18. BIN AVERAGE
The following Bin Average values were applied to the EDT files:

Bin channel = pressure

Averaging interval = 1db
Minimum bin value =   .000

Average value will be used

Interpolated values are NOT used for empty bins.

19. Final Plots
THIN and DERIVE were run to obtain values for tables and page plots were prepared using the edited data.

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

21. HEADER EDIT
Header Edit was used to change the platform name to M.V.Frosti, the agency name to the new format and to fix formats and channel names and to add the following note to the headers:
    The only bottles were from around 11db.The comparison with bottle

data showed a lot of scatter; salinity is considered +/-0.005psu.

    The transmissivity channel was removed because the data was bad
22. 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

105. CTD failed.

110. CTD failed.
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CRUISE SUMMARY

	Cruise ID#:    2005-17

	Dates:   Start: 28 June 2005                   End: 8 July 2005

	Location: N.E.Pacific

	Vessel:  M.V. Frosti

	Party Chief: Trudel M.


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

	1
	SEABIRD
	25
	0334
	No
	Yes



CTD CALIBRATION INFORMATION
Make/Model/Serial#:
SEABIRD/SBE25/0334

Cruise ID#:

2005-17
	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Pressure
	290544
	13May05
	Factory
	
	

	Temperature
	4054
	14Oct04
	Factory
	
	

	Conductivity
	2754

	15Oct04
	Factory
	
	

	Transmissometer
	197
	20June05
	IOS
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