REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	13-Jun-2013
	Added Iron profile files with cast numbers 8xxx from Keith Johnson’s spreadsheet file which can be found in the cruise .DOC directory.


PROCESSING NOTES
Cruise: 2007-28
Agency: IOS, Ocean Sciences Division, Sidney, B.C.

Location: Canadian Arctic Archipelago
Project: C3O/IPY
Party Chief: Vagle, S.
Platform: Sir Wilfrid Laurier
Date: 11 Sept. 2007 –19 Sept. 2007
Processed by: Germaine Gatien

Date of Processing: 18 January 2008 – 17 July 2008
Number of original CTD casts: 65
Number of CTD casts processed: 64 (surface data only in 1)
Number of original rosette casts: 24
Number of rosette casts processed: 21 (1 had surface data only and there was no sampling for 2)
INSTRUMENT SUMMARY
Two SeaBird Model SBE-25 CTD (#0293 and 334) were on the ship; it is believed that #0334 was used for this cruise. The CTD was mounted with a Transmissometer (S/N 1052DR), SBE 43 Dissolved Oxygen Sensor (S/N #0615), Seapoint Fluorometer (S/N #2336), PAR sensor (S/N 20280), altimeter (S/N 40853) and Bottom Contact sensor. The fluorometer gain was 30X and it was unpumped. The pressure sensor was S/N 544. The deck unit type was SBE33-0083.  
SUMMARY OF QUALITY AND CONCERNS
There was no list of equipment or personnel in the log. 
Bottles were tripped on the upcast with a stop for this cruise. 
Many header positions and times differed significantly from the bridge log and CTD daily log, so were changed to match the logs.

Upcast data were selected for casts 5, 32 and 33 due to extensive sections of bad data in the downcasts.

Duplicate salinity and dissolved oxygen samples were taken. None of the 5 salinity duplicates were within 0.003 of each other, though probable errors were identified in labelling, which if correct, showed 2 of the duplicates were within 0.003. The samples all came from above 75db where considerable variability would be expected in a Niskin. It is recommended that duplicates be taken from deeper bottles. There is confusion over DO sample numbers and some duplicates differ greatly. The confusion seen in the duplicate DO and salinity samples casts doubts on all the bottle sampling.
The comparison of salinity bottles with CTD salinity suggests that either the CTD salinity is low by ~0.006. However, there is a possibility that the Autosal was giving values that were too high. No recalibration was applied, but when a post-cruise factory calibration is available this decision should be revisited.

There was fine-scale noise in the transmissivity, PAR, fluorescence and CTD dissolved oxygen channels in this cruise and during 2007-02 and 2007-03 when the same equipment was used. The PAR data are heavily corrupted but there is some useful data; the channel has not been edited.

The CTD is considered ±0.001psu when stopped. In motion the salinity is considered ±0.005psu except in areas of very rapid temperature change where the salinity should be considered ±0.1psu. 
The pressure sensor is considered ±1db.

Fluorescence:URU:Seapoint data are uncalibrated and unedited. 

Transmissivity data are nominal and unedited.

Oxygen:Dissolved:SBE – The dissolved oxygen data were recalibrated based on the results of 2007-02 and is considered:
•
±1ml/L from 0db to 100db, 

•
±0.3 from 100 to the bottom 

PROCESSING SUMMARY
1. Seasave - This step was completed at sea; the raw data files have extension HEX.

2. Preliminary Steps
The file names were non-standard; these were changed to standard format.

There is no record of what equipment was used during this cruise, but all configuration files appear to be the same, and are essentially the same as the one used for most casts from the latter part of cruise 2007-02. (There are differences, but none appear to affect data calibration parameters – mostly extra non-significant zeros.)
The Daily Log and an electronic log of rosette sampling were obtained. The latter included no sampling data at the time of processing. There were a number of spreadsheets with salinity bottle data but the most complete was in file “2007 Sir Wilfrid Laurier Salinity Legs 1 2 3.xls” including duplicates for 5 samples.

The log book was read and entries made in the Particulars section at the end of this report for comments of relevance to CTD processing. There were many reports of bad data. The electronic rosette log 2007-28_Rosette_Chemistry-Nov30-07.xls was checked; information from the “cast notes” page was principally concerned with bottle sampling, and little was relevant to the immediate processing job. There is mention in the log book of an SBE19, but no data were found from that instrument.
The cruise summary sheet was completed. 

3. Conversion of Raw Data

The file names were non-standard. The names were corrected before conversion. 
There was a bottom contact sensor in the configuration file, but since there was no signal during the previous cruise, tests were done on a random selection of casts. No signal was found, so this channel will not be converted. 
The raw hex files were converted to CNV files using configuration file 2007-28-0001.con. During the previous cruise there were problems with the sampling interval entry in the SeaBird headers; it is correct in the casts checked, so the timing problems of 2007-02 should not be an issue for this cruise. There were some hex files with names containing the word “internal”; these could not be converted and in each case there is a regular hex file for each cast with data to an appropriate depth in each. File 2007-28-0035.hex contained only surface data, and the log indicates the cast was aborted because of problems with sensors. File 2007-28-0000.hex was from a test cast, also contains only surface data. Neither #35 nor #0 will be processed.
Data from a sampling of casts were examined and the temperature, conductivity, fluorescence, transmissivity, dissolved oxygen and altimetry traces look ok, though there is fine-scale noise in many channels. PAR looks spiky for cast #63 but is better earlier. Cast #44 contains two complete casts, but there is no mention of this in the log book. It would be interesting to split them and do a comparison. This will be done after conversion to IOS SHELL.
4. Rosette file preparation

Rosette files were initially converted taking the scan range data from the BL files and using a 5s-window around firing time. The bottom contact channel was not selected. The files were then converted to IOS HEADER format. Since the pressure sensor used was the one that was on CTD #0334 before the Arctic cruises, it will be assumed that is what was used, but it could have been moved from one to the other. While the conversion form asks for this information, it is of no importance from the point of view of processing the data. The *.IOS files were renamed *.BOT. An initial plot showed a position error in cast #38. This was fixed in the CNV and ROS files and conversion was rerun.
4. WILDEDIT

This step was run during 2007-02 because there were many spikes in the data. But for this cruise that problem is not evident so WILDEDIT will not be run. A test was done on cast #4 to see if it would improve the upcast which is very odd, but it did not help.
5. WFILTER

Pressure sensor #544 was used for all casts. The pressure does not increase monotonically, though no actual reversals are seen. The temperature and conductivity do have suspicious reversals at points where the pressure is not increasing. Cosine filters were run on pressure (window size 5), temperature (window size 5) and conductivity (window size 5) based on the results of 2001 Arctic cruises which used an SBE25. These settings worked well for 2007-02. 
Tests were run on casts #6 and 26, by running DERIVE to get salinity with and without the WFILTER, and the results were satisfying. Some reversals are left in temperature and conductivity as is expected, but those that were associated with pressure “stalls” were removed. Pressure increases monotonically, but just barely, and where reversals are removed they are again, just barely removed, so it does not appear that there is any oversmoothing. Simply filtering pressure does not remove the T and C reversals. Salinity is much smoother if the WFILTER routine is run. 
6. CELLTM
SeaBird recommend the use of (α, 1/β) = (0.04, 8) for CELLTM for the SBE 25. During 2007-02 for the casts that had the correct header sampling interval the best choice appeared to be (0.04, 9). Tests were run on three of the deeper casts without bottle stops: #34, 39 and 54 using a range of values for α (0.03 to 0.05) and 1/β (7 to 10). The first of these casts had a noisier descent rate making the judgment more difficult but (0.05, 8) looked best overall. For casts #39 and 54 the descent rate was steadier and the best results overall were with (0.04, 8).

CELLTM was run applying (α, 1/β) = (0.04, 8) to all casts.
7. DERIVE

Program DERIVE was run to calculate salinity.

8.  Conversion to IOS Headers
The IOSSHELL routine was used to convert the CNV files to IOS Headers. 
9. Checking Headers
CLEAN was used to add event numbers, to replace pad values in the pressure channel using linear interpolation based on record number and to ensure the correct pad value were used for the dissolved oxygen channel.
The header check and header summary were run, and a cross-reference listing produced. An error in latitude was found in cast #41; this was fixed at the DERIVE stage and conversion rerun. Casts #25 and 40 were missing – somehow got missed at the Window Filter stage, so those were reprocessed. Many of the latitude and longitude entries are significantly different from the log and bridge entries; these were corrected using a text editor and information from the log book and bridge log in the rosette chemistry spreadsheets. Small differences were ignored as these would reflect drift during the short time between when various position readings were taken. Some of the header times differed significantly from the log book and the bridge log, so they were changed in the file headers to match the log records. 
Track plots were produced and no errors found. Plots with event numbers and station names were added to the end of this report.
The surface routine was run and the average found to be +0.23db. No recalibration of pressure will be done.
The altimetry data from the header were exported to a spreadsheet; a few casts were examined and the algorithm appears to have worked well in extracting this information.
10. Test plots

Plots were made to check whether there was an initial soak after which the CTD was raised before the full cast, as is common in very cold water to allow the CTD pressure sensor to equilibrate. No such casts were found, but cast #44 does have two complete casts. The two casts were separated by using the routine FRACTURE. It was found that the two downcasts were very similar, but the upcasts differed significantly. The upcast had a much lower ascent rate on the second cast, so the problem of the contamination due to the rosette preceding the T/C sensors would be less. The upcast and downcast were more similar in the 2nd section; the upcast temperature was lower and the salinity higher for the 1st, as expected due to the rosette effect. Either cast will be suitable for archiving, so the first will be used.
Cast #4 was investigated further at this point. The downcast data look ok, though it should be studied more carefully after DELETE. Cast #5 also looks odd, and the upcast may be needed for the archive.
11. Bottle file preparation

Salinity, dissolved oxygen data and nutrient bottle data were available. 

Salinity

The salinity data were found in file “2007 Sir Wilfrid Laurier Salinity Legs 1 2 3.xls” and included 5 duplicates. The file was simplified and saved as 2007-28-sal.csv using the average of the duplicate values. An error was found and fixed in the event number for station CAA13 - should be #60, not #61. This was also fixed in the rosette file. The duplicates were saved in a separate file, 2007-28-dups.csv, for analysis. 
File 2007-28-sal.csv was then converted to individual salinity files.

Extracted Chlorophyll

Chlorophyll data were not available at the time of processing.
Dissolved Oxygen

The dissolved oxygen files were provided without flags and with duplicates included. There were many errors in file names, event numbers and sample numbers. The data were exported to a spreadsheet, and by adding information from the electronic sampling log, comparisons were made to find errors. These were corrected, and where there were doubts about the fixes, notes were made in the headers. The sample said to be #12 from cast #4 (7.728ml/l) was removed because it could not be connected to any known sampling; because the CTD did not work well during that upcast this is particularly hard to analyze. The samples #12 through 18 were originally given as 13 through 19, but pressures and DO values did not fit those numbers.  Duplicates were averaged where both look reasonable, flag “f” entered for duplicates, then the extra value was removed. The data were then reconverted to IOS HEADER format as ADD files with a flag channel and comments. 
Nutrients

The nutrient data were obtained in spreadsheet format in file Nutrients2007-28_June28_2008.xls. That file was simplified and reordered on sample number and the duplicates were averaged. The sample numbers for cast #1 were changed to 1-6 as it looks like bottle numbers were inadvertently substituted. The file was then converted into individual NUT files. Linda White was notified of this problem.
Bottle Files

The BOT files were then averaged on bottle number. The ADDSAMP file was edited to add sample numbers based on information in the CTD Daily log book and the rosette chemistry spreadsheet. There were some cases where there were fewer sample numbers than bottles, but this is clear in the spreadsheet. Casts #46 and 56 had bottle files, but according to the log there was sampling only for growth experiment and no sample numbers were assigned, so these will not be processed further. 
There was an inconsistency for cast #29. The spreadsheet and log book indicate that 9 bottles were fired, although the spreadsheet does have a note suggesting that an extra firing might have occurred. However, the rosette file shows 14 bottles fired, with 6 of them at one depth, the one with the note about an extra firing. The bottle numbers in the rosette spreadsheet were changed to match the BOT file with the sample at 41db being assigned to the first of the bottles fired. 
CST files were formed by converting the ADDSAMP file; these will form the framework for the chemistry files. The ADDSAMP file was also used to add sample numbers to the BOT files. (Output: SAM) Those files were bin-averaged on bottle number, and named SAMAVG. A few extraneous channels were removed from the SAMAVG files to enable MERGE to work. (Output: *.SAMAVG1)
The CST files were merged in 3 steps with the Sal files, ADD files and NUT files (Output:MRG4). The MRG4 files were cleaned to reduce headers to File and Comments only, and then merged with the SAMAVG1 files. (Output: MRG)  
The MRG files were put through CLEAN to remove Sea-Bird headers. (Output: MRGCLN2)

If chlorophyll data become available they can be added to the final bottle files. 
NOTE: A MRG file was prepared for cast #36 even though there were no sample #s because there is space in the rosette chemistry file for the data, so perhaps there will be a need for the CTD data there. 
12. COMPARE

Salinity Duplicates
Before looking at COMPARE the duplicates were studied. The average difference is 0.2140, or 0.0737 if one outlier is excluded. These differences are large even taking into account the fact that the bottles were all fired above 100db. Two of the duplicates look more like the values from a different bottle:

· Cast #6, Sample #14 – Two values are given that are said to be from Niskin #3 at 35db. The first value (32.0714) is found to occur in the downcast CTD data at about 37db and in the upcast CTD data at about 35db. The second value (31.2958) is found at 24.6db and 23.5db in the downcast/upcast CTD data. The bottle salinity value from Niskin #4 at 24db, sample #15, is 31.2955. So the duplicate appears to be from sample #15 not #14.

· Cast #9, Sample #20 – Two values are given that are said to be from Niskin #1 at 44db. The first value (32.5688) is found at 42db during the downcast and 43 during the upcast. The second value (32.4171) is found at 30.5db during the downcast and 32db during the upcast. There was a salinity bottle taken at ~33.5db with value 32.4182. So the duplicate appears to be from sample #21, not #20. 
When the duplicates are reassigned to the different Niskin bottles, the resulting average difference is 0.0288 or 0.0104 when one outlier is excluded. 
The pooled standard deviation of pairs was calculated as:

= SQRT (Sum of squares of differences/ 2* number of pairs)

That value was 0.0353 with all samples and 0.0159 when one was excluded.

The one value excluded is from a high-gradient level. If we accept the reassigned labels, then the differences are mostly reasonable for the depths at which they were taken. In high gradients the contents of the bottles may not be well mixed. However, comparing the bottle values with CTD from both downcast and upcast, the values look erratic, with some higher, others lower and differences from 0.04 to 0.6, with CTD sometimes higher, sometimes lower. The result from cast #60 at 75db is worrisome since the gradient was relatively low there (standard deviation in CTD salinity was 0.002), yet the CTD is lower than the two samples by 0.08 and 0.04. Averaging does not seem wise given the doubts about the labels on two of the 2nd samples. The first value from the file will be used for all bottles. This analysis raises some doubts about the bottle salinity sampling in general.
Salinity COMPARE
After an initial run of COMPARE extreme outliers were examined as follows:

· Cast #4 – According to the rosette file only 5 bottles were fired and 4 were at approximately the same depth, ~58db. The 4 bottle samples have very different values. While only the two shallowest show up as extreme outliers, none of them look close. According to the log book, there was no live upcast for this event, but it was recovered from internal data. There is a note that the upcast data are messy. The BL file shows bottles being fired very quickly so that the firing ranges overlap. A plot of the full data set shows a reasonable downcast, then the pressure goes from maximum value to 0, followed by a gradual drop to about 18db and something that looks reasonable from 18db up to the surface. It is hard to understand what happened, but the upcast data between 18db and the bottom are definitely not usable. The rosette file is clearly wrong – the salinity values show that the bottles did not close at the levels recorded or the salinity would look closer. We would like to prepare a SAMAVG file with reasonable CTD data to match the chemistry data. To determine the appropriate CTD data to put into the SAMAVG file, the following table was prepared:

	Niskin #
	Bottle Sal
	Pressure from rosette data file
	Target depth from rosette log
	Stops in upcast CTD data
	Corresponding pressure from downcast CTD
	Corresponding pressure from upcast CTD

	1
	n/a
	58.156
	58
	58.1
	n/a
	n/a

	2
	32.5345
	58.168
	41
	n/a
	33.8
	n/a

	3
	32.2117
	58.168
	23
	n/a
	23.8
	n/a

	4
	28.9802
	58.109
	15
	17.3
	17.0
	15.8

	5
	27.9372
	16.118
	4
	5.25
	7.5
	5.1


It is obvious from the plots of scan # versus pressure from the full CTD files that there were stops at about 17.3db and 5.25, but the stop at 17.3db appears to be very short, with salinity varying more than would be expected during a normal stop, so there may be some corruption of the data at that level. It is possible that there was a second lowering of the CTD just to 18db, but with only a short stop at the bottom. The stop at 5.25 appears as long as usual and the salinity settled to 27.9190. A new SAMAVG file was prepared for cast #4 with CTD values determined as follows:
For Niskin #1 - the rosette data look ok.

For Niskin #2, 3, 4 - values were taken from the downcast record with CTD salinity 

 closest to that of the bottle sample. 

For Niskin #5 CTD data were prepared by averaging upcast data from around the probable

 bottle closing time based on near-constant pressure.
      Note of the method used was made in the header. That file was then merged with the bottle data and cleaned.
· Cast #29 – The CTD data from Niskin #5 are very noisy. Examining the full data file it appears that data recorded in the bottle file for Niskin #5 are really parts of two stops. This BL file was examined and there is a reset entered between bottles 5 and 6. A test was made to see if removing that reset from the BL file and reconverting would help, but that made no difference. So cast #29 was reconverted using different windows to see if the right data could be captured for bottle #5. Using a start time of -4s and a range of 5s worked. Special versions of the SAM and SAMAVG files were prepared in this way and the results for Niskin #5 were used to replace just that entry in the original SAMAVG file. 
· Cast #58 – This turned out to be due to an error in the addsamp file. So some steps were rerun for this cast.
After all these fixes were complete COMPARE was rerun. Cast #4 has no data in the comparison because the pressures do not match those in the SAM file; this is a good thing since we have forced the salinity to match the samples, so it is not appropriate that it be included in the comparison. Cast #29 and 58 no longer stand out as extreme outliers. Two samples have differences >1psu; both are from very high gradient areas.
The results of COMPARE are very noisy above 150db. When only data from below 200db are used, the CTD is low by an average of ~0.006. Choosing data from 150db downwards the CTD is seen to be low by 0.007. The differences look pressure dependent with CTD closest to bottles at depth. There are only 3 points below 300db which have an average of -0.0009 and the deepest value shows the CTD to be high by 0.002. When all data are included and points gradually eliminated based on differences until the pressure dependence disappears, the average difference is 0.0069. The two deepest bottles are not included. 
Plotting against file pair number the trendline is very dependent on what data are included. If data from 150db down are included there is slight time-dependence, but if just one record with noisy CTD data is excluded that disappears. (See 2007-28-sal-comp1.xls.)
A plot was made for the deepest cast (#25) and it was found that when one record with noisy CTD salinity was excluded the differences in salinity were roughly linear with local salinity gradient. This might suggest that the differences are mostly due to poor flushing, with the bottle containing water from slightly below the level at which it was closed. This is consistent with the fact that the results from Niskin #1 at the bottom of casts show the CTD being high rather than low, which would be expected if flushing is poor. 
Another explanation concerns salinity bottle analysis. The results of a number of other cruises (using a variety of equipment) have raised concerns about the reliability of results from the Autosal. For example, during 2007-02 it was found that CTD salinity was lower than bottles by about 0.004 for a sensor pair which post-cruise calibrations showed to be high by 0.001. This may be due to a problem in the use of the Autosal. A linearity test should be run to confirm this, but a preliminary study has shown that the Autosal may give values that are too high by about 0.009 at 30psu while values look reliable at 35psu. (See Linearity test-autosal.xls.) This would make the CTD look high, especially near the surface. 
Tests were run for two deep casts (#25 and 40) to see if better results could be obtained by using different windows in the conversion. The range was selected to only capture one record since this data will likely come from a time when the CTD is in motion. The results were compared with the bottles, and windows of -10s to -60s failed to reduce the differences significantly. From 100 to 150m data from -25s look reasonable (equivalent to 200 scans offset). But that is too much for the surface and too little below 150m. In a further test all casts were converted using -25s and COMPARE was rerun. The results showed little effect on the average difference, though the pressure dependence largely disappeared. 
The COMPARE results suggest that the CTD is low by about 0.006 or 0.007, but there are some doubts raised by the issues of flushing, errors in labeling and possible problems with the analysis. Based on studies of this cruise plus 2007-02 and 2007-03, it was decided to not recalibrate salinity. When these sensors are next recalibrated at the factory, this decision can be revisited. (For details on the recalibration of salinity for the 3 Laurier cruises see Salinity-comp-Laurier 2007.doc.) 
Outliers were examined to consider whether flags are required. The outliers from cast #4 are due to CTD problems, not sample problems. There were some extreme outliers in the top 25db, but the samples all came from the depth of the thermocline, where slight mismatches of pressure would produce large differences. The only one flagged was sample #23 from cast #9 because there was clearly corruption by shed wakes and a short stop, so the bottle may be affected as well as the CTD. It was flagged “c”.
No “f” flags were assigned for salinity duplicates because averages were not used due to some concerns about labeling.
Dissolved Oxygen Duplicates

A separate spreadsheet was prepared with the 4 pairs of duplicates. Only one pair were identified very clearly and they differed by only 0.2%. The other pairs differed by 4%, 35% and 1%. In the case of the 35% difference, neither value looks remotely like the CTD dissolved oxygen. That value, sample #19, cast #8, was flagged “d”, the DO value changed to -99 and the 2 original values were entered in the header comment. 

Dissolved Oxygen
COMPARE was run and when one severe outlier was excluded the following fit was found:

DOX_BOT = 1.005 * DOX_CTD + 0.2403
The relationship changes markedly as more outliers are removed. To decide precisely what should or should not be included, plots of DO versus salinity were examined as well as the variability in the CTD data, and the following outliers were identified:

· Cast 1 – 100db – this is a fairly severe outlier and the CTD data look ok. Exclude from comparison. Flag “c”.
· Cast 1 – 25db – The standard deviation in the CTD data is high, but it is not an outlier in COMPARE against pressure, DO or file pair # or in plot of DO vs SAL. Include. No flag.
· Cast 4 – The CTD data from the upcast are fabricated, so not reliable, so all bottles should be excluded from the comparison though the bottles are probably ok.

· Cast 8 – The only bottle was already flagged “d” due to confusion over sample numbers and is an extreme outlier in COMPARE. 

· Cast 9 – 14.7db - The CTD data do not look reliable with a high standard deviation and obvious evidence of a shed wake. The stop was short. While there could be a problem with the bottle, we can’t tell because both COMPARE and the DO vs SAL plots will be affected by the CTD problem. The data should not be included in the comparison. No flag. 
· Cast 14 - 36db – This is a moderate outlier, bottle looks a little low, but near the DO max, so not clear any problem with bottle. Exclude from comparison, but no flag.
· Cast 25 – 13db – Very slight outlier in COMPARE and in DO vs SAL. Leave in. No flag.
· Cast 25 – 25db – Slight outlier in COMPARE and outlier in DO vs SAL and CTD data slightly noisy. Exclude from comparison, but no flag.
· Cast 25 – 40db – Slight outlier in COMPARE and very slight outlier in DO vs SAL. Exclude from comparison. No flag.
· Cast 45 – 30db – Slight outlier in COMPARE and in DO vs SAL. Exclude from comparison. No flag.

· Cast 48 – 35db – This is a slight outlier in COMPARE and CTD data slightly noisy. Exclude from comparison, but no flag.

· Cast 52 – 98db – This is a slight outlier, CTD data looks fine, exclude from COMPARE. No flag. 

With those records excluded, the trendline is:

DOX_BOT = 1.0204 * DOX_CTD + 0.1507
There is an apparent trend with time, but this is probably just a reflection of the dependence on DO since those values are higher later in the cruise.
Based on studies of 2007-02 and 2007-03 when this equipment was also used, it is felt that the results of the former are the most reliable. (For details on the recalibration of dissolved oxygen for the 3 Laurier cruises see Dissolved oxygen-comp-Laurier 2007.doc.). 
File 2007-28-recal1.ccf was prepared to apply the following correction to the dissolved oxygen channel:
DOX_BOT = 1.0378 * DOX_CTD + 0.0442
No recalibration was applied to pressure or salinity.

This correction was first applied to the SAM files and COMPARE was rerun to see what effect it had. Excluding points that were not used in the first run of COMPARE, resulted in fairly flat trendline with fits against either pressure or CTD DO, and the average difference was just +0.011ml/L.
This was satisfactory so the MRGCLN1 files were recalibrated. (Output: *.MRGCOR1)
13. SHIFT 
Dissolved Oxygen Sensor

During 2007-02 a SHIFT of +80 records worked best at aligning DO with Temperature. Tests were run on three casts deeper than 150db and without stops for bottles (#33, 47 and 49) advancing the DO channel by from +60 to +100 records. The best results were with +70 records. 
SHIFT was run to advance the DO channel by +70 records for all casts.

Fluorescence

The offset between the downcast and upcast fluorescence traces were compared with the offset in the temperature trace and no significant difference was seen. (In some cases the offset was less than that in temperature, and in other more.) So the fluorescence will not be shifted. It usually needs shifting when pumped, but not when unpumped as was the case for this cruise.

Conductivity  
During 2007-02 the best choice for SHIFT for these sensors was +0.45 records.

Tests were run on casts 14, 33 and 49 using values from 0.2 to 0.6 records and the best results were between 0.4 and 0.5 records. The differences were not large.
SHIFT was run to advance the conductivity by +0.45 for all casts. 
13. DELETE
DELETE was run on all casts using the following parameters: 

Surface Record Removal: Last Press Min.

Surface Swell Pressure Tolerance: 1.0

Swells deleted. Warning message if pressure difference of 2.00
Pressure was not filtered.
Drop rates < 0.3m/s (calculated over 5 points) was deleted from 10db to 10db above the maximum pressure.

COMMENTS ON WARNINGS: There were warnings for casts #4 and 29. Both came from the bottom or upcast sections of the files and DELETE was found to have worked well. 
14. DETAILED EDITING

In the course of editing, 3 casts were found to have bad data in the downcast in the top 40 to 80db. It is notable that there are no fluorescence and transmissivity signals through the same range. There are spikes in PAR at the level at which the data start looking ok. For each of these casts the upcast was examined and found to be ok. The SHFC files were put through REVERSE and then DELETE, and those files were then edited. The following EDT files contain upcast data: 5, 32 and 33. 
CTDEDIT was used. All casts required editing, which was generally light with records removed from the top and bottom and some cleaning of salinity. For some casts data looked bad between 3 and 8db; this is probably due to ship effects, due to bubblers or thrusters. T-S plots were made and a few problems noted, which were fixed with a little more editing.
At this stage profile plots were made and no major problems were found in the fluorescence, transmissivity and dissolved oxygen traces. PAR does look suspicious for many casts with large sections of off-scale values. No editing was applied. 
15. Inter-comparisons
Sensor History – 
During 2007-02 in July 2007 the CTD salinity was found to be low by an average of 0.0065 with little pressure dependence. These casts were mostly very shallow. During 2007-03 the salinity was low by about 0.0042. During 2007-67 in December 2007 the salinity appeared low by 0.005; there were many outliers and no very deep bottles.
Comparison of repeat casts –There are no repeat casts, but some casts were close. A few nearby casts were examined for variations along lines of constant σt:
· Casts #41 and 42 are ~6.5km apart. Below 20db the salinity traces are barely distinguishable. The temperature traces are usually very close but there are excursions ~0.02C˚.

· Casts #61 and 62 are ~12km apart. While there are large differences at the surface T and S differ by <0.02C˚ and <0.01psu at 40db which is the deepest sampling available for one of those casts.

Historic Ranges – Climatology was not available for this region.
17. Recalibration– applied to 2007-02, 2007-28 and 2007-03 SBE25 data

There is no need to recalibrate pressure for thee sensor used on this cruise.

For details on decisions on how to recalibrate salinity and dissolved oxygen for the 3 Laurier cruises see “Salinity-comp-Laurier 2007.doc” and “Dissolved oxygen-comp-Laurier 2007.doc”. The salinity will not be recalibrated at this time, pending receipt of a post-cruise calibration and further testing of the Autosal. 
For dissolved oxygen the results of COMPARE from 2007-02 will be applied since the duplicates were reasonably good and there was a wide range of DO sampled. 

CALIBRATE was run with file 2007-28-recal1.cccf to apply the following correction to the dissolved oxygen channel:

DOX_BOT = 1.0378 * DOX_CTD + 0.0442

After recalibration the files were thinned to the levels of bottles and those downcast files were compared to the upcast bottles to see if a further offset should be applied to correct for time response errors. An average difference of 0.1ml/L was found between downcast data and upcast bottles with the largest differences near the surface. There is a lot of noise in the comparison. During 2007-02 an offset of -0.11ml/L was found appropriate with little evidence of pressure or DO dependence. Given the problems with the bottle data from this cast and the fact that the result is close to that of 2007-02, the results of 2007.02 will be used. (See 2007-28-DOX-comp3.xls.)
File 2007-28-recal2.ccf was used to subtract 0.11ml/L from the DO data in the thinned files and COMPARE was run once again. The results showed that the recalibration file worked properly. (See 2007-28-DOX-comp4.xls.)
File 2007-28-recal2.ccf was then applied to the full downcast files. (Output:COR2)

The files were bin-averaged using 0.5db bins and standard deviations were calculated. 
T-S Plots were examined and a little more editing applied to one cast. 
Profile plots show that the PAR data are frequently bad. There are isolated spikes or large sections of off-scale values generally occurring when zero values are expected. Sometimes there are data that may be useful in the same cast with such off-scale data, so rather than make judgments on what is good and what not, the data were left in the files.
16. REMOVE
A first run of REMOVE was used to remove Altimeter, Descent Rate and Flag channels and their associated standard deviations from the AVG files. (Output:REM)
REMOVE was also run on COR2 files removing the same channels, but the output was named REMHM.

17. HEADER EDIT and CTD file creation
HEADER EDIT was used to fix formats and channel names for the REM files and to add a note indicating that these files were created for the use of Fiona McLauglin. The files were named CTDF.

The unaveraged files (*.REMHM) were prepared in the same way for Humfrey Melling with output CTDHM.

REMOVE was then run a second time on the REM files removing Scan Number, Conductivity, Oxygen:Voltage, and all standard deviations channels. 
A second dissolved oxygen channel with units umol/kg was added and REORDER was used to get the two DO channels together.

Those files were then put through HEADEDIT to fix formats and channel names and add the following comment. 

Fluorescence:URU:Seapoint – The data are uncalibrated and unedited. 

Transmissivity: The data are nominal and unedited.

The pressure sensor is considered ±1db

 The CTD salinity is considered ±0.001psu when stopped. In motion the salinity

 is considered ±0.005psu except in areas of rapid temperature change where

 the salinity has been edited heavily and should be considered ±0.1psu.

Dissolved oxygen is considered:

•
±1ml/L from 0db to 100db, 

•
±0.3 from 100 to the bottom 

PAR data are heavily corrupted but contain some useful data; they have not been

edited.

The Standards Check routine was run and Header Edit adjusted until no errors remained.

The final files were named CTD.

A cross-reference listing was produced.

A header check was run on the CTD files and no errors found.
18. Producing final bottle files
The MRGCOR1 files were put through SORT to order the records on pressure. 
REMOVE was run to remove Scan_Number, Conductivity:Primary, Descent Rate, Altimeter, Oxygen:Voltage:SBE and Flag channels. Standard deviations were also removed for all channels. 

A second dissolved oxygen channel (umol/kg) was derived and REORDER was used to ensure the two DO channels were close together.
HEADEDIT was used to add a comment and to fix formats and channel names. 

The Standards Check routine was run and Header Edit adjusted until no errors remained. 

The final files were named CHE.
A header check and a cross-reference listing were produced and no errors were found.

A second set of files was prepared by applying HEADEDIT to the MRGCOR1 files. These were named CHEF and were saved for the use of Fiona McLaughlin.
The data from the CHEF files were exported to a spreadsheet for insertion in the Rosette Chemistry file. For cast #8 only 1 bottle was sampled and no sample numbers were assigned to the others, so they are not included in the CHE files. A note was added for cast #4 about the fact that the CTD data are estimated for bottles #2, 3, 4 and 5.
NOTE: File 2007-28-che-bottles.csv contains all chemistry data, but only CTD data were entered into the chemistry spreadsheet pending review by analysts of bottle data.
Particulars
0. Test cast only; surface data only, not processed.

4. No upcast - bottles closed, internal data available but messy. Bottles appear to have closed at desired levels, but BL file contains wrong information. CTD data was estimated to match bottle closings. 
5. Downcast messy, upcast looks ok. Use upcast for archive.
6. SBE19

8. Problems with water samples.
11. SBE25 left on

16. SBE19

22. SBE19 on rosette
29. communications failure at 50m restart. Deck unit turned off, then on. Confusion over which Niskin bottles were sampled since there were multiple firings at one depth. Bottle Numbers in chemistry spreadsheet were changed to match CTD Rosette file. Bottle #5 required special steps to get appropriate CTD data due to problems in BL file.
30. Tripped 5 bottles, took rosette up to 40m, tripped #6 etc.

32. Bad data below thermocline. Flushed CTD cell SBE19 on. Use upcast for archive.
33. Fluorometer and transmissometer bad to 30m on downcast. Inspected Fl connector – ok. Use upcast for archive.
35. All sensors bad – inspect and test cables. Pressure cable wet at A/D end. Cast aborted – only surface data in file. Not processed. 
36. SBE19

37. Deep TR shows layers.

41. Difficulty connecting, slid switch 3 times. Touched Bottom. ADCP layer shows dramatic shift during cast – changes in VP and down O2 and T may be legitimate.

43. 0.5m/s up and down; changed CTD batteries after cast.

47. removed SBE19 preparing for ISUS? Noise in fluor signal.
58-60. ISUS on SBE19
61 ISUS not powered up.
64. No communications with CTD; pins wiped.

Institute of Ocean Sciences

CRUISE SUMMARY

	Cruise ID#:    2007-28

	Dates:   Start: 11 September 2007                   End: 19 September 2007

	Location: Canadian Arctic Archipelago

	Vessel:  Sir Wilfrid Laurier

	Party Chief: Vagle S.


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

	1
	SEABIRD
	25
	0293
	Yes**
	Yes


	2
	SEABIRD
	25
	0334
	Yes**
	Yes


One of these CTDs was used, probably 0334, but not certain.
CTD CALIBRATION INFORMATION
Make/Model/Serial#:
SEABIRD/SBE25/0334
& 0293
Cruise ID#:

2007-28


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2668
	25apr07
	Factory
	
	

	Conductivity
	2754
	13May05
	Factory
	
	

	Fluorometer
	2336
	?
	IOS
	
	

	Oxygen SBE43
	0615
	10Jan07
	Factory
	
	

	Transmissometer

	1052
	27Apr07
	IOS
	
	

	Altimeter
	40853
	?
	?
	
	

	PAR
	20280
	?
	?
	
	

	Pressure
	0544
	13May05
	Factory
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