REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	
	

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


PROCESSING NOTES
Cruise: 2011-02
Agency: PBS, Salmon and Freshwater Ecosystems, Nanaimo, B.C.
Project: High Seas Salmon
Chief Scientist: Morris J.
Platform: W.E. Ricker
Date: 1 February 2011 – 28 February 2011
Processed by: Germaine Gatien

Date of Processing: 1 November 2011 – 7 November 2011
Number of original CTD casts:  146   SBE19: 79 (7 corrupted) 
SBE25: 67 (1 only surface records)
Number of casts processed:  138
INSTRUMENT SUMMARY
Two CTD types were used for this cruise:

1. A Sea Bird Model SBE 19 SEACAT CTD (S/N#1294). 

2. A SeaBird 2. Model SBE-25 CTD (#0404) was run with pressure sensor #0573. 
A Niskin bottle was attached to the hydro wire about 5 m above the CTD.
SUMMARY OF QUALITY AND CONCERNS
The processing report is divided into separate sections for the two CTD types.
The file names were non-standard and needed to be corrected. 
Positions, station names and water depth were not entered in the headers so had to be added. Times entered in the file headers were in PST for the SBE25 and in PDT for the SBE19. The log times are in UTC.
The log books were in excellent order with full equipment lists and clear comments about problems encountered. A spreadsheet was also available with ship positions, times and station names for each CTD cast which was a great help in adding that information to the file headers.
The soak period was generally long enough for temperature and conductivity to equilibrate.
There were many salinity samples from about 10m, but no deep sampling. For most casts the mixed layer was quite shallow, limiting the estimates of accuracy. From the few well-mixed casts available, both CTDs appear to have salinity low by about 0.01, but that may only reflect that the average level of bottle closing was slightly lower than 10m. It is likely that salinity is good to at least 0.01.

After event #88 it was noticed that the Niskin bottle release mechanism had become noticeably looser. There was a concern that this might have affected a number of CTD casts up to that point. The comparison of samples with CTD salinity showed event #88 to be an outlier, but the 9 casts that preceded it look fine. All samples from event #88 were flagged. 
PROCESSING SUMMARY –SBE19 only
1. Seasave - This step was completed at sea; the raw data files are *.hex. 

2. Preliminary Steps

The CTD Daily Log was obtained. A spreadsheet with ship positions, times and station names was provided. Bottom depths were added to this, so that it could be used for completing headers later.
Except for cast #1, the CTD was kept at surface for 1m, and stopped at 15m so that Niskin could be tripped at 10m. 
The Niskin bottle release mechanism was found to be loose after cast #88. Check salinity comparison to see if there were mis-trips.
The protective cap was left off for casts 91-109 so temperature/salinity channels are suspect.
Nutrient, extracted chlorophyll and salinity sample data were obtained in spreadsheets.

The Cruise summary sheet was completed.

The original file names were non-standard but the event numbers were in the names, so it was clear which files went with what event.  
Hex file names were changed to standard format.
The times in the log book are in UTC.
Configuration file 1294.con contains the most up-to-date pre-cruise calibration coefficients for this instrument; all sensors were calibrated in April 2008. All coefficients were checked and were correct. The file was saved as 2011-02-1294.con.
3.  Conversion of Raw Data

The raw data were converted using conversion file 2011-02-ctd1294.con. 

The times in the headers appear to be in Pacific Daylight Time. The logbook and spreadsheet give UTC times.
The descent rate of the CTD varies from steady to noisy as expected from a cruise visiting such different areas. 

The stop for bottles occurs when the CTD was at 14db to 17db; 15db occurs more than any other depth, but as an average it may be a bit low.
A few casts were checked and severe noise in the temperature and conductivity channels was found in events 91 to 109; this is explained by a log note that the protective cap was left off after the previous download. Steps taken to clean the terminals appear to have been effective as cast #112 seems ok. A comparison with salinity will be needed to be sure of this. No other problems were noted.

These casts will be partly processed, but will not be archived.
The soak time was typically 60s to 75s. The temperature and conductivity seemed to have settled by the end of the soak.

4.  FILTER

Tests were run to choose the best parameters.

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 conductivity was not aligned at this point – that step will be done later using SHIFT.

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 is in Pacific Daylight Time, so 7 hours will need to be added later.
The station names, bottom depths and positions are missing from the headers. That information was available in a spreadsheet. (The same file includes the information for the SBE25 files which also lack this information.) The following alterations were made to the spreadsheet:
1. The header names were set to: LOC:Latitude, LOC:Longitude, LOC:Water Depth.
2. File names had to be entered – event numbers were available, so a few rounds of REPLACE were used to change from 48 to 2011-01-0048 etc. (Concatenate would also work.)
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 2011-02-header_merge.csv to add the positions and water depth.
8. Checking Headers

Track plots and header checks turned up header errors which were fixed in the spreadsheet used in step 7. 

A cross reference list was produced and details were checked against the log records. No further errors were found. A track plot for Leg 1 was added to the end of this report.

The surface check was run. The average surface pressure is -0.27db. Most values are slightly negative, but the pressure values from the first few scans are probably not reliable and pressure from this sensor is considered accurate to 1db only. For cast #91 when the CTD was held at the surface while a new Niskin bottle was attached, pressure is about -0.15db but it clearly takes a few seconds for conductivity to settle to low values, showing that it is difficult to define where the surface is. There is at most a small error; the evidence does not justify a correction.
The mixed-layer depth estimate was used to identify casts with low salinity gradients. Those with a depth of >15db were identified in the bottle data spreadsheet as they will likely be the most reliable cases.
9. Test Plots and Fix Time

Profiles were plotted for all casts and up and down traces compared. No problems were noted other than the bad casts already discovered (91-109). 
ADD TIME CHANNEL was used to add 7 hours to the start times so they are in UTC.

10. SHIFT

Tests were run to determine the best parameter for alignment of the conductivity channel. In the past -1.5 has worked well for this sensor. For this cruise either -1.3 or -1.5 looked ok, with -1.5 very slightly better.
SHIFT was run using -1.5 records for all casts.
ALL casts were put through REVERSE since that date will be needed for comparison with bottles.
11. DELETE

Plots were made of pressure versus scan number to see what casts have an initial drop before the main cast. Where that happens, the records from the initial drop will have to be removed before running DELETE to enable the selection of the best data.

A text editor was used to remove the initial drop from events #1 and 13. 

The following DELETE parameters were used: 

  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 0.2m/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.
The REVDEL files were clipped from 8 to 13db and will be used later for comparison with bottles.
12. CTDEDIT

CTDEDIT was used to clean salinity lightly, remove bad surface records for all casts and bottom records corrupted by shed wakes for some.
Notes about editing were made in the headers.

Page plots were examined and 2 casts had a few more initial records removed.
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 are unstable features, but they occur in well-mixed casts with little variation – the instabilities are very small. No further editing will be done.

14. Calibration information
COMPARE – 
There were salinity samples from ~10m for most casts.
The nutrient, chlorophyll and salinity were combined in a single spreadsheet, 2011-02-bottle_sample_summary.xls.
The REVDEL files were clipped (8-13db), and then thinned to single records at 10db.

CTD temperature and salinity were added by extracting data from upcast CTD data at 10db. 
These data were copied to a separate worksheet, which was simplified by removing all columns that were irrelevant to the salinity comparison. Differences were found between the CTD salinity and bottle salinity. A plot of the differences versus event number turned up one major outlier at event #214. Examination of the data suggests that either the bottle was closed when the CTD was at the bottom or that it was closed at about 3m. The values of all samples from this event suggests the latter. In most cases the single record closest to 10m was selected but for cast #85 an average of points above and below 10m was used. 
When all data are included, the CTD appears to be high by 0.08, but the standard deviation is 0.38. When differences >0.05 are excluded, the CTD salinity appears to be low by 0.008 with a standard deviation of 0.02. Based on the surface check there were 10 SBE19 casts that were well-mixed to at least 15m, so those would be expected to be least sensitive to errors in identifying the actual depth at which the bottle closed. When only the well-mixed casts are used the CTD salinity appears to be low by 0.060, but one of those was an outlier, event #88. Examination of the file suggests that the bottle closed below 100m or something went wrong with the sampling or analysis. A note in the log mentions that the Niskin bottle release mechanism was noted to be loose after this cast. It was not known when the damage occurred, but in the comparison the casts just before #88 show no sign of trouble, so this likely affected only cast #88. The nutrients also look a little out of line. While the chlorophyll does not show any sign of being out of line, all the CHL values during that part of the cruise were extremely low. Flag “4” was added to all samples from that cast. When sample #88 is excluded from the comparison, the CTD salinity is low by 0.010. 
Given the variability in the level at which the bottles were fired, this data does not justify recalibration. It suggests that the CTD salinity is good to within 0.01.
Previous Use of CTD – This CTD was used in April 2010 when there were only 3 salinity samples were available, from about 80m. The CTD was found to be higher than the samples by an average of either 0.0001 or 0.002 depending on whether the Niskin was 1.5m or 1m above the CTD.
Historic ranges – Plots were made of temperature and salinity profiles with 3-standard deviation ranges superimposed. Most data fell within those bounds, but near-shore salinity was often below the minimum  and for a few cases temperature was also low for the near-shore casts. The excursions are seen in areas that are probably not well represented in the climatology, and close to shore 3-standard deviations is too severe a criterion. The winter of 2010/2011 was noted for heavy rainfall which may be significant for some of the near-shore casts. There is no evidence of calibration problems.

15. CALIBRATION

There is no indication that the salinity or pressure data need recalibration. None was applied.
16. REMOVE and HEADEDIT

REMOVE was run to remove the following channels from all casts: Scan_Number, Conductivity, Descent_Rate and Flag.

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

17. Producing final files

a.) The final files were renamed *.ctd.

b.) A cross-reference listing was produced.

c.) The sensor histories were updated.

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.
The CTD was kept at surface for 1m, and stopped at 15m so that Niskin could be tripped at 10m. 
3. Conversion of Raw Data
Configuration file 0404.con was obtained. All calibration parameters were correct. The file was saved as file 2011-02-ctd0404.con. 
The data were converted using 2011-02-ctd0404.con.
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 stop for bottle firing was between 14 to 17.5db. The Niskin bottle was mounted 5db 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 2010-17 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. 
The time is in PST, so 8 hours will have to be added later.
A number of items are missing from the headers – positions and water depth. 
As was done for the SBE19 casts, program MERGE CSV File to Headers was run with input from file 2011-02-header_merge.csv and output files named *.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. No errors were found and corrected. 
The track plot looks fine. It was added to the end of this report.

Add Time Channel was used to add 8 hours to all header times.

The Surface Check produces an average of -0.3db, but the very low salinity values suggest that the CTD started out of water where the pumps were not yet operating. Looking at upcast data there are examples of the CTD having “in water” salinity values at -0.5db, but when the CTD sits at that level, the values go to ~0 after 20s. The pumps may have been off. No recalibration of pressure is justified.
The mixed-layer depth estimate was used to identify 2 casts with low salinity gradients to 15db. Those were identified in the bottle data spreadsheet as they will likely provide the most reliable comparisons.
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. Tests were run on 2 casts with fairly steady descent rates using settings from 0 to +1.1 records, and the best results were with +0.4 or +0.5 records, with a slight edge towards the latter. 
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

Plots were made of pressure versus scan number to see what casts have an initial drop before the main cast. Where that happens the records from the initial drop will have to be removed before running DELETE to enable the selection of the best data.

A text editor was used to remove the initial drop from event #317. 

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 warning in the DELETE log concerned cast #350, for which no useful data were logged. It will not be processed further.
The same parameters were chosen for a second run of DELETE on the REVERSE files, with output REVDEL, and the only warning was for cast #350.

The REVDEL files were clipped from 8 to 13db and will be used later for comparison with bottles.
12. DETAILED EDITING

CTDEDIT was used to remove surface data from all casts and other data corrupted by shed wakes; salinity was cleaned where it looks like 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.  
All casts required light editing.

Note was made of the editing details in the files. 
Note that for cast #277, there is clear evidence that the CTD touched bottom. The upcast data looks a little odd at first, but seems to settle down. 
After editing all T-S plots were examined for all casts and a little more editing was applied to 4 casts. 
13. Calibration information
Bottle Comparison

File 2011-02-bottle_sample_summary.xls which was described in the SBE19 processing was also used for the SBE25 bottle comparison.

The REVDEL files were clipped, and then thinned to single records at 10db.

CTD temperature and salinity were added by extracting data from upcast CTD data at 10db. 
There are some casts for which the bottle closing is deeper than 10db, but that level is more common than any other.
The relevant data were copied to the comparison worksheet. Differences were found between the CTD salinity and bottle salinity. The single CTD record closest to 10m was selected. 

When all data are included, the CTD appears to be low by 0.015, but the standard deviation is 0.10. When differences >0.05 are excluded, the CTD salinity appears to be low by 0.01 with a standard deviation of 0.017. Based on the surface check there were only 2 SBE25 casts that were well-mixed to at least 15m. We expect those to be least sensitive to errors in identifying the actual depth at which the bottle closed. When only the 2 well-mixed casts are used the CTD salinity appears to be low by 0.008. 

Given the variability in the level at which the bottle fired, this data does not justify recalibration. 
The results for the SBE25 are remarkably close to those for the SBE19. It is likely that both CTDs were performing well. The difference of 0.01 is easily explained by the fact that more bottles were fired lower than 10m than above that level, so we probably should have chosen 10.5m for the comparison, which would bring the differences closer to 0. Having only 2 well-mixed casts limits estimates of accuracy, but ±0.01 seems reasonable.  
A few general comments were added to the spreadsheet to indicate why CTD data were sometimes missing and where it was known that the stop for a bottle was known to be at least a few metres from 10m. Flags were added to all samples from event #88 since it looks like the bottle closed below 100m.

Sensor History  
This was the first use of this sensor since recalibration in late December 2010.
Historic ranges 
Plots were made of temperature and salinity profiles with 3-standard deviation ranges superimposed. Many of the salinity and temperature data fell below the minima at near-shore casts. Most of the excursions are seen in areas that are probably not well represented in the climatology, and close to shore 3-standard deviations is too severe a criterion. The autumn/winter of 2010/2011 was noted for heavy rainfall which may be significant for some of the near-shore casts. There is no evidence of calibration problems.
14. Recalibration

The bottle comparison suggests that the CTD salinity is good to at least 0.01. The quality of the comparison does not justify recalibration. The sensors had been recalibrated shortly before the cruise. The pressure looks ok. 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:
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 produced.
c.) The conductivity and pressure sensor history files were updated.
Particulars including relevant notes from log book
1. Confusing log notes. There were 2 lowerings, one without Niskin followed by one with Niskin. There is a note that the CTD was sent to 125m, but bottom depth is given as 62m. The 1st cast went to ~50db; the 2nd cast went to ~65db. The data seem ok. The 2nd lowering was prepared for archive.
13. Remove initial drop to 10m – cast was begun again.

76. High winds/strong current. CTD wire had lots of aft lead during cast.

79. Strong wind & wind over tide conditions.

82. Winds 35kts gusting to >40kts
88. Problem noted in Niskin relaease – possible mis-trips occurring.

91. Niskin broke, so replaced and returned to 15db to do sampling – CTD running throughout. Drifitng >2kts.

97. Drifting at >2kts
91-109. Protective cap was left off after download. Temp/Sal channels suspect.
142. Soak 2min

145. No Sal

172. Winds SE35kts, gusts>40kts

187. Winds steady 40kts, gusts>50kts
193. Swells >3m
214. No CTD data logged
241. Switch to CTD0404 - SBE25

268. Bottle did not trip first time. Re-did
277. CTD may have touched bottom – (CTD data shows it really did touch.)
289. Trouble with CTD leading under ship during cast. Stopped near surface during upcast until CTD was clear. Niskin bottle did not trip on 1st attempt – redeployed to 15m and tripped.
292. Drifting 1.5-2kts

301. Problem with spigot on Niskin – sample mostly lost, redeployed for sample

332. Drifting 1kt

344. Drifting 1kt

350. Shift drifted – leading under ship while CTD at 125m. Ship position adjusted. Switch may have been off.

371-401. Drift >1kt

407/410. Drifted 1.2-1.4kt

428. Log notes that CTD may have touched bottom. Drifted from 227m to 210m. CTD record shows it DID touch bottom.
431-437. Drifting by up to 1kt

Institute of Ocean Sciences
  CRUISE SUMMARY

	Cruise ID#:    2011-02

	Dates:   Start: 1 February 2011                   End: 28 February 2011

	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
	SBE19  SEACAT
	1294
	No
	Yes

	2
	SEABIRD
	25
	0404
	No
	Yes



CTD Calibration Information
Make/Model/Serial#: SEABIRD/19 SEACAT / 1294       Cruise ID#:
2011-02
	Calibration Information SBE 19

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	1294


	1 Apr 2008
	Factory
	
	

	Conductivity
	1294
	1 Apr. 2008
	Factory
	
	

	Pressure Sensor
	163223
	2 Apr. 2008
	Factory
	
	


Make/Model/Serial#: SEABIRD/25 / 0404       Cruise ID#:
2011-02
	
Calibration Information SBE 25

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Pressure
	0573
	30Dec10
	Factory
	
	

	Temperature
	4484
	30Dec10
	Factory
	
	

	Conductivity
	3184
	29Dec10
	Factory
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