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	DESCRIPTION OF REVISION

	
	

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


PROCESSING NOTES
Cruise: 2008-14
Agency: PBS, Salmon and Freshwater Ecosystems, Nanaimo, B.C.
Project: High Seas Salmon
Chief Scientist: Trudel M.
Platform: Viking Storm
Date: June 18, 2008 - July 7, 2008
Processed by: Germaine Gatien

Date of Processing: 12 January 2009 – 28 January 2009
Number of original CTD casts:  
132

Number of casts processed:  132
INSTRUMENT SUMMARY
A SeaBird Model SBE-25 CTD (#0404) was run with pressure sensor #0573 and was mounted with the following external sensors: Seapoint fluorometer #2356 and transmissometer #498DR. The fluorometer was pumped.
SUMMARY OF QUALITY AND CONCERNS
The file names were non-standard.
The log book lacked a list of equipment, but was otherwise very helpful, with notes of problems encountered. It was particularly helpful to have a clear statement about time zones used in the log book since there is often confusion about time zones on the High Seas Salmon cruises.
There were no deep salinity samples, but many surface samples. Based on bottles from casts with low local salinity gradient at the sampling level, the CTD Salinity appears to be low by ~0.002, but the bottle stops were short and the depth of firing is not clear due to considerable vertical motion during the stop, so this is a crude estimate. While the calibration does look close, CTD salinity should be considered ±0.005 due to imperfect matching of temperature and conductivity and that error could be higher in areas of very high local temperature gradient.
The transmissivity signal was bad (zero values) for part or all of some casts. The channel was removed from 14 casts and large sections of transmissivity data were replaced with pad values for 40 casts.
Chlorophyll samples were not analyzed for casts #1-141 because they had been left out at room temperature for 36 hours.

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
The Daily Log was obtained and read. The time zone in the log book is UTC which is 7 hours different from the local time.  
The file names were changed to standard format.
The cruise summary sheet was completed.
3. Conversion of Raw Data
The configuration file used at sea was 0404ctd and includes calibration information for a transmissometer and fluorometer. All coefficients were checked and no errors were found. However, the files could not be converted using that file because the temperature and conductivity sensor #s entered in the headers were -9 and -9. So file 2008-14-ctd.con was prepared with the correct sensor #s replaced with -9. All hex files were converted using 2008-14-ctd.con. File 0404ctd.con was also corrected.
A few casts were plotted. Late in the cruise the transmissivity data includes a lot of zero values and there are some odd-looking profiles, but they could well be correct. The fluorescence looks ok. The descent rate is highly variable.
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. 
4. WILDEDIT

No spikes have been 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.

In a previous use of this CTD type, tests were done on the fluorescence channel to see if that should be filtered as well. It was found that while the fluorescence has a lot of fine-scale noise; a median filter works better than a cosine filter. This step will be run later in the processing so that unfiltered files are available in IOS SHELL format for special purposes.
6. CELLTM
Tests were run using a variety of settings for CELLTM. The best results were with (α = 0.04, 1/β = 8.0).
CELLTM was run on all casts using that setting. 
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. 
CLEAN was run to add event numbers.

Other items missing from the headers – station names, positions and water depth (where available) from the log were added to each cast using a text editor. Track plots were used to find errors in positions. A few problems were found and corrected.
In the course of entering this data it was found that the event # for the cast at station VI10 is given as #63 in the log, but the file was named #64. That file name was changed to match the log.
9. Checking Headers

Header Check was run and one problem was found and resolved.
A cross-reference list was produced and checked against the log. A number of errors in positions and station names were found and fixed in the CLN files.
The Surface Check produces an average of -0.34db but the very low salinity values show that the pumps were not operating at peak or the CTD was out of water. Examination of individual files shows the transmissivity becoming ~0 very close to 0db. 
Track plots were produced and added to the end of this report. 
The log indicates the times are in UTC and that seems to be the case. The header times are in local time which was PDT, 7 hours behind UTC. The dates are out by 1 day, being ahead of the log entries. To correct these two errors we need to add 7 hours and subtract 24 hours, so the correction is -17 hours. The same correction was needed for cruise 2008-12 using the same CTD system.

ADD TIME CHANNEL was run to subtract 17 hours from the times.

10. SHIFT
Conductivity

On previous cruises using this type of CTD good results were found when SHIFT was run to advance the conductivity by +0.5 to +0.7 records. Tests were run on 4 casts using settings from 0 to +1 records and the best results were found to be from +0.3 to +0.7 records, with +0.5 best overall. 
SHIFT was run on all casts advancing the conductivity by +0.5 records.

Fluorescence 
Tests run on a few casts shows that a shift of +24 records looks appropriate to bring the differences between upcast and downcast traces into line with those of the temperature channel. All casts were put through SHIFT using +24 records. Plots were examined and the results look satisfactory.
11. 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: There were no warnings.
12. DETAILED EDITING

Page plots were examined on-screen and examined for spikes and instabilities and used to guide the use of CTDEDIT. Records were removed from the surface for most casts. Records corrupted by shed wakes were removed and salinity data were cleaned, mostly light editing, but occasionally more heavily in regions of very high temperature gradients (ex. 7-10db for cast #115). For many of the northern stations more editing was needed in areas where the temperature varied but salinity was fairly constant so that slight mismatches in conductivity lead to salinity spikes. All casts required some editing.
A second run of editing was applied to 40 files that had bad transmissivity data.
Note was made of the editing details in the files. 

A median filter, size 5, was applied to the fluorescence channel. The filter was effective in reducing noise in the FL data. Output:FIL
13. Files for Angelica Peña

The EDT files were clipped to 120db and set aside for the use of Angelica Peña. Those files were then bin-averaged (0.25db bins), then put through REMOVE and HEADEDIT. A second set of files were produced using a size 5 filter first, then BIN AVERAGE, REMOVE and HEADEDIT. 

A set of upcast files were produced for just the casts with CHL data. For those the SHFFL files were put through reverse, clipped to 15db, and then processed either with a filter or bin-averaging, or with neither.

14. Preparation of bottle files
Salinity, nutrients, extracted chlorophyll and extracted Phaeo-Pigment data were provided in spreadsheet formats: “LineP 2008-26_july29-Aug5.xls” (this was a combination of data from 2008-26 and 2008-14), “QF2008-14-nuts.xls” and “chla_HS2008-14Jan09SORTED.xls”. The data were combined into file 2008-14-bottles.csv.
· The station name and event number were concatenated in the salinity spreadsheet – they were separated into two columns. There were no duplicates
· In the nutrient spreadsheet the double flags were changed from f,c to fc.  Pad values were entered where there were no nutrient samples and the comment removed. The general comment from the header about duplicates was entered in each line with a “c” flag. A general comment in the header indicated that samples were not stored properly from sample #334 onwards, in such a way that quality was compromised. So a “c” flag and comment was added to those samples – many already had a “c” flag, so only the extra comment was added. Full analysis details and duplicate analysis may be found in the original XLS file.
The spreadsheets were simplified and combined into file 2008-14-bottles.csv. 

15. Inter-comparisons 
Comparison of Bottle Salinity and CTD Salinity

There were many surface salinity samples, but no deep ones. 

To find data to compare with these bottles, plots were made to determine the pressure at which the CTD stopped. There was a lot of variability, but on average the CTD was stopped just above 10db, but the CTD then sank to about 11db. Guesses were made as to the depth of the CTD when the Niskin bottle when was closed, from 9.3 to 11.2db, with 10.5db being a depth at which the CTD tended to sit awhile before heading upwards again. The Niskin is thought to have been no more than 0.5db above the CTD. So all FIL files were averaged with 0.5db bins.

Plots were made and 49 casts were picked that had a fairly low salinity gradient around 10db. For those casts the CTD values at 10db and 11db were extracted to a spreadsheet. The differences between the 10 and 11db salinity values were found, and treated as a measure of local salinity gradient. The bottle data were added to the spreadsheet and the differences between CTD and bottles were found. When the 21 cases with a local salinity gradient <0.001 between 10 and 11db are included, the average difference between bottles and CTD is -0.0039 (CTD reading low). The median was -0.0015 and the standard deviation was 0.0014. Removing 3 outliers with differences >0.02, the average was -0.0018, median -0.0013 and standard deviation 0.0034. 
The bottle stops were quite short, so we might expect the Niskin bottles to contain water from a little deeper than 10m, a non-random error. That would lead to the CTD salinity looking low, though choosing casts with low gradient should keep that error from being very large. Also the CTD data came from the downcast whereas the bottle was fired on the upcast, but that error that should be random. It looks like the CTD salinity data are as close to the bottles as could be expected given the many unknowns in the comparison. No recalibration will be applied. (See 2008-14-sal_comp.xls.)
Comparison of Bottle extracted CHL and CTD Fluorescence
A similar comparison was done to that applied to salinity. The same casts were picked, but there were no CHL data for many of them, so only 15 cases were examined. Examination of profiles confirms what is expected – there is a lot of variability in CTD fluorescence. When Bottle CHL is plotted against CTD Fluorescence the trendline indicates that the CTD values are about 83% of the CHL values if the offset is forced to go through the origin, but there is a lot of scatter. When 2 outliers were excluded the CTD fluorescence is about 91% of the CHL. To make an estimate of local variability the CTD values at 10db were divided by the values at 11db. When only the 6 casts with the ratio closest to 1 were included, the CTD values were 99% of the CHL. The errors in these estimates are high including matching upcast bottle data to downcast CTD data and uncertainties in depth of sampling, but they do lend some confidence in the performance of the CTD fluorometer. (See 2008-14-fl-comp.xls.)

Sensor History  
The conductivity sensor was used during 2008-07 in Broughton Inlet. While the salinity was found to be low by 0.0047 there are doubts about the results because problems were found in the linearity of the salinometer which would have led to bottles values being too high at lower salinities such as those found in Broughton. During 2008-28 the salinity was found to be low by 0.0023, but there were still some doubts about the salinometer performance.
The pressure sensor has been used on 3 other cruises, and no offset was applied for any of them.
Historic ranges 
The only excursions from local climatology were:

· Near-surface temperatures were higher than the historic maxima in the surface waters of 4 casts in the Strait of Georgia (GS2 to GS5)

· Surface salinity values were lower than the historic minima for the same 4 casts.

· Salinity was higher in the deep waters of one cast in the eastern Juan de Fuca Strait

· Temperatures were lower around 30 to 50m at 4 offshore casts (EP04, EP05, VI26, VI27)

These excursions are not systematic, and look real; they probably reflect the fact that the local climatology is limited and out of date.
16. Recalibration
The difference between the CTD salinity and bottle salinity is within the error bounds for the comparison. No recalibration will be applied, but when the sensor is next calibrated this decision can be revisited.
17. 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.
18. REMOVE
The following channels were removed from all casts: Scan_number; Conductivity:Primary, Descent Rate and Flag.  

For the following casts the transmissivity channel was also removed: 21, 93, 115, 117, 124, 128, 189, 198, 208-213, 225, 262, 285.

Plots were examined on-screen and no further problems were found.
19. HEADER EDIT
Header Edit was used to fix formats and channel names and to add the following comment:

Fluorescence data are unedited and nominal except that some records

were removed in the process of editing of temperature and salinity.

There were many sections of bad transmissivity data. For 14 casts the

channel was removed, and for 40 casts sections of bad data were removed.

Transmissivity data are otherwise unedited and nominal except that some

records were removed in the process of editing temperature and salinity.

Salinity is considered +/-0.005.
Standards Check was run and Header Edit rerun until all problems were resolved.
20. 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.
Notes from log book
1-141. Chlorophyll samples compromised – left out at room temperature at PBS for 36 hours but they were not exposed to sunlight or fluorescent light.
Institute of Ocean Sciences
  CRUISE SUMMARY
	Cruise ID#:    2008-14

	Dates:   Start: 18 June 2008                   End: 7 July 2008

	Location: Strait of Georgia, Juan de Fuca Strait, WCVI, Queen Charlotte Sound 

	Vessel:  Viking Storm

	Party Chief: Trudel 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
	
	

	Seapoint Fluorometer
	2356
	n/a
	n/a
	
	

	Transmissometer
	498DR
	3Oct07
	IOS
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