REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	25Aug2016
	Event 14 -Corrected error in CTD temperature for sample 64.

	6-Jun-2013
	Merged Iron profile data from Keith Johnson’s spreadsheet file with rosette files. Spreadsheet file can be found in the cruise .DOC directory.


PROCESSING NOTES
Cruise: 2007-03
Agency: IOS, Ocean Sciences Division, Sidney, B.C.

Location: Canadian Arctic Archipelago
Project: C3O/IPY
Party Chief: Melling H.
Platform: Sir Wilfrid Laurier
Date: 22 Sept. 2007 –15 Oct. 2007
Processed by: Germaine Gatien

Date of Processing: 18 February 2008 – 24 July 2008
Number of original CTD casts: 27 - 21 from SBE25 and 6 from SBE911 (plus few test files)
Number of CTD casts processed: 21 SBE25, 6 SBE911
Number of original rosette casts: 19 (13 SBE25 including one test file & 6 SBE911+)
Number of rosette casts processed: 18
INSTRUMENT SUMMARY
Two SeaBird CTDs were used:

· A Model SBE-25 CTD #334 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. Two pressure sensors were used S/N 544 and 436. The deck unit type was SBE33-0083.  
· A Model SBE-911+ with only one T/C pair and an SBE 43 Dissolved Oxygen Sensor (S/N #0990), and an altimeter (S/N 1211). The pressure sensor was 98842.
The rosette sampler was a 12x10-litre Model 1080 with GO-FLO bottles, General Oceanics. The CTD was operated from an A-frame on the well deck, starboard side. For the SBE911 casts special rosette sampling was done; see “Laurier 2007 Scientific Report. Doc” for details.
SUMMARY OF QUALITY AND CONCERNS
There was no list of equipment or personnel in the log. 
There were many repeat casts at a single site, and often two different CTD systems were used at a site enabling inter-calibration of the equipment.
Bottles were tripped on the upcast; for the SBE25 there were some bottles with stops, some on the fly, and for the SBE911+ all were fired on the fly though the CTD often slowed around the time of firing.
For casts #4, 23, 24 and 32 the CTD was lowered, then returned to the surface before the full cast. The data selected for the archive come from the final full cast.
Duplicates for salinity and dissolved oxygen included one sample each that appeared to be mislabelled. The nutrient analyst reported many problems that are suspected to be due to mistakes in sampling. 
Dissolved oxygen was recalibrated for the SBE25 based of another cruise with more bottles. For the SBE911+ recalibration was based on the bottles of this cruise. An inter-calibration suggests that the two are within 0.2ml/L of each other, but there were very few bottles from the SBE25 and the method of firing differed for the two sets. 
There were large spikes in PAR, dissolved oxygen and transmissivity; where spikes occurred as single points they were smoothed using a graphical editor. This is particularly unusual to see in dissolved oxygen data. Fluorescence also had spikes, but no editing was done since the spikes could be real. There was also fine-scale noise in the SBE 25 transmissivity fluorescence and CTD dissolved oxygen channels as was also seen during 2007-02 and 2007-28 when the same equipment was used. The PAR data were removed since they were full of spikes and none of the data looked useful.
The SBE25 salinity is generally 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. Further errors due to calibration drift may also be present. Salinity has not been recalibrated because of doubts about the analysis, but the drift appears to be < ±0.003.

Based on bottles from just 6 casts, the SBE dissolved oxygen data in the CTD files appear to be within:

      •
±0.3ml/l from    0 - 200m

      •
±0.05ml/l below 200m
Two pressure sensors were used on the SBE25 pressure sensor. The one used on the shallow casts is considered ±1db while that used on the deep casts (6-21) is considered ±7db. 

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

Oxygen:Dissolved:SBE – The dissolved oxygen data will not be archived at this time since there is insufficient calibration sampling available.
PROCESSING SUMMARY
1. Seasave - This step was completed at sea; the raw data files have extension HEX and DAT. For those steps that are instrument-dependent the processing notes will be subdivided into SBE25 and SBE911.
2. Preliminary Steps
The file names were non-standard; these were changed to standard format.

The Daily Log, a science cruise report and an electronic log of rosette sampling were obtained. Spreadsheets were obtained with salinity, nutrients, NH4 and dissolved oxygen bottle data including some duplicates for each.
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 reports of bad data. 
The cruise summary sheet was completed. 
There were two different CTDs used: SBE25 and SBE911+. The processing of the SBE25 will be reported first, followed by that of the SBE911+ data. To clarify which CTD is being discussed section #s will be followed by a letter “a” or “b”, for example 3a refers to SBE25 and 3b to SBE911+ processing.

************************************************************************************
PROCESSING OF THE SBE25 DATA
3a. Conversion of Raw Data

There was a bottom contact sensor in the configuration file. There was no useful signal during the previous cruise, so tests were done on a random selection of casts. The only non-zero values seen were in records with obviously bad data in all channels, so this channel will not be converted. 
The raw hex files were converted to CNV files using two configuration files based on 2007-03-0001.con and 2007-03-0006.con:

· 2007-03-554.con for casts 1-5 and 23-34 which had pressure sensor 554

· 2007-03-436.con for casts 6-21 which had pressure sensor 436
All files were converted using those con files and the data were studied to see if there were any obvious problems. In particular the data were studied to see if the pressure offsets were appropriate. 
· The pressure sensor offset for the shallow sensor (544) was set to 0db in the original con files created at sea. The conductivity goes to “in-water” values at just below 0db. A 0db offset was also used during 2007-02 and 2007-28. No change will be made to the con file. 

· The pressure sensor offset for the deep sensor (436) was set to +3.3db in the original con files created at sea. The conductivity goes to “in-water” values at about +1.9db during the downcast but appears to leave the water at about 0db. When used during 2007-02 the appropriate offset was found to be +1.5db. A note in the log mentions that on one occasion the pressure read 6db when the CTD was believed to be at 2db, suggesting the offset was too high by 4db, but it is unknown whether this was observed during the downcast or upcast. Complicating the decision on what offset to use are 3 factors. (1) The pressure resolution is coarse with steps of 1.9db so any observation could easily be off by 2db. (2) There are some very deep casts so there could be significant hysteresis. There was insufficient evidence to comment on hysteresis during 2007-02, though one cast to 1300db suggested it was no more than 2db difference. Cast #12 from this cruise suggests a similar effect with the surface appearing to be at about +1.9db on the way down and at about 0db on the way up. The difference is within the noise level for this pressure sensor. (3) There are sometimes problems with pressure sensor equilibration near the surface in the Arctic, though there is no indication of that for this cruise, and air and surface temperatures do not appear to have been particularly low. The information available suggests that the offset is too high for the surface data, but may be appropriate for the upcast. The offset used for 2007-02 would make the downcast surface data better. 
It was decided to use the original 0db offset for the shallow pressure sensor and +1.5db for the deep sensor. Configuration file 2007-03-436.con was adjusted to change the pressure offset and the conversions were rerun. 

A final test of the pressure offsets was done by comparing the two files for cast #6. File “2007-03-test at 0006.hex” was converted using a con file of the same name. The test cast was run using the shallow sensor and sampled to about 100db only. The sensor was changed and a deep cast started about 2.5 hours later. Temperature and salinity were compared at 80db and 90db from the two casts. The temperature value recorded for the deep cast at 80db was found in the shallow cast at 80db, while the conductivity value was found at 78db. Using the 90db values both temperature and salinity matched those at 88db. This might suggest the deep salinity has values that are slightly high, but given the time difference this does not seem to justify using a lower offset for the deep sensor, especially since some “in-water” surface data would be lost because the pressures would become negative. This comparison does suggest that the deep pressure is within ±2db of the shallow sensor.
The 2 other files with TEST in the name contain data that is “out of water”, so will not be processed further. 
During 2007-02 there were problems with the sampling interval entry in the SeaBird headers; it is correct in the casts checked, as was the case during 2007-28. 
Examining the data of a few casts shows that there were problems with pressure spikes. 
4a. 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. 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 really of no importance from the point of view of processing the data. The files were then converted to IOS HEADER format. Profile plots of T and S were made and no obvious outliers were seen. The *.IOS files were renamed *.BOT. 
After using those rosette files in COMPARE it was decided to reconvert the data using a 1s window starting 1s before firing time since most of the bottles were closed on the fly. The results gave similar results from both bottles with and without stops, and there was no significant change to the results for those with stops. Since there are stops for all bottom bottles and one cast had a mix of stops and no stops, it was considered best to choose a single method for converting these files, so the 1s window was used for all.

4a. WILDEDIT

This step is usually skipped but the data have many spikes so WILDEDIT was run on pressure, temperature and conductivity. A first attempt removed too much data based on pressure, so two runs were done to avoid this. First WILDEDIT was run on temperature and conductivity using settings of 2, 20, 25, 0 for “Standard deviations for pass1”, “Standard deviations for pass 2”, “Scans per block” and “Keep data within this distance of the mean”. Then it was run on pressure with the same settings except for the distance from the mean which was set to 1. This produced good results. 


After WILDEDIT it was possible to examine the data in the test casts and temperature, conductivity and transmissivity, but PAR is very odd. PAR was not mounted on the deep casts, so the channel should be removed later. For the shallow casts it looks like there are spikes and off-scale values. That will be examined in more detail later. The PAR, fluorescence and dissolved oxygen channels are also full of small spikes. This is unusual in DO. A test run of WILDEDIT including fluorescence, PAR and DO was not successful in removing these spikes.
Because of problems noted later in the processing, some pressure pad values for cast #4 and 8 were replaced with interpolated values. 

5a. WFILTER

Sensor #544

This sensor was used for 15 casts. The pressure has no reversals, but frequent repeated values. The temperature and conductivity have some 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 values worked well for cruises 2007-28 and 2007-02. Temperature and conductivity reversals were not totally removed (real reversals are expected) but the traces are much smoother after this step and the pressure is much smoother. 
Sensor #436

This is the deep pressure sensor with lower resolution. It was used for only 6 casts. The pressure is noisy with small-scale spikes (±2db). Using the same parameters as were used as for #544 did not work well. Tests were done using different window sizes. A setting of 25 was necessary to produce monotonically increasing pressure, which is the result found with the same pressure sensor in Arctic cruises in 2001. The temperature and conductivity sensors were rather noisy when a size 5 window was used, amd required a size 15 window to remove most of the regular steps in the traces. So for those casts cosine filters were run on pressure (window size 15), temperature (window size 15) and conductivity (window size 15).
6a. CELLTM
During 2007-02 there were problems with intervals and timing. For the casts with the correct headers, the best results were with (α, 1/β) = (0.04, 9). During 2007-03 the best results were with (α, 1/β) = (0.04, 8) which are the parameters recommended by SeaBird. The best result varies from place to place with (0.04, 8), (0.05, 7) and (0.05, 8) and (0.05, 9) all looking best in some areas. The choice of (0.04, 8) looks like a suitable choice given that it was the best during 2007-28 when the descent rate was steadier.
CELLTM was run applying  (α, 1/β) = (0.04, 8) to all casts.
7a. DERIVE

Program DERIVE was run to calculate salinity. The test file from cast #6 was renamed as 2007-03-9006.cnv so that it could be processed further since the data could be useful.
8a.  Conversion to IOS Headers
The IOSSHELL routine was used to convert the CNV files to IOS Headers.
9a. 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 was used for the dissolved oxygen channel.
The header check and header summary were run, and a cross-reference listing produced. The hemisphere signs were missing from the latitude and longitude in the cast 5 headers. No other problems were found. Track plots will be produced when the SBE911+ casts are processed.
The surface routine was run and the average found to be +0.18db for the shallow pressure sensor and -7.53db for the deep sensor. This routine is not useful when the CTD starts out of the water since it just reports on the first record, and in cold conditions equilibration is a major issue. No recalibration of pressure will be done. 
The altimetry data from the header were exported to a spreadsheet; all casts were examined and the algorithm appears to have worked well in extracting this information.
10a. 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. The following files were investigated and a text editor used to remove a full or partial drop from the beginning of the *.IOS files. CLEAN was then rerun on these casts: 

· File #4 includes two complete casts at the same site. The data were plotted to see which should be chosen for further processing. The 2nd was definitely better. 

· File #23 includes a drop to 7db and return to the surface before the full cast. The drop to 7db was removed.

· File #24 has two complete casts, with no transmissivity or fluorescence signal in the first and bad salinity, so the first was removed. 
· File #32 contains a drop to 12db and return to the surface before the full cast. The records from the drop to 12db were removed.
11a. Bottle file preparation

Salinity

The salinity data were found in file “2007 Sir Wilfrid Laurier Salinity Legs 1 2 3.xls” and included 6 duplicates. These data include some to be compared with the SBE911+. The file was simplified and saved as 2007-03-sal.csv using the first of the salinity values where there were duplicates. The duplicates were saved in a separate file, 2007-03-duplicate-sal.csv, for analysis; all came from the 911+. 

File 2007-03-sal.csv was then converted to individual salinity files and these were moved into the appropriate SBE25 or SBE911 folders. Later it was decided to amend those files by entering the average of duplicates except for cast #7 for which one of the duplicates looks mislabeled.
Dissolved Oxygen

The dissolved oxygen files for both the SBE25 and SBE911+ were provided in spreadsheet format with flags and with duplicates (and in some cases triplicates) included. The spreadsheet was simplified, duplicates were averaged (with the exception of sample #133), headers changed to standard format and then the file was saved as 2007-03-DOX.csv. It was converted to individual cast ADD files and these were placed in the relevant SBE25 or SBE011+ folders. The analyst’s comments were included – many said that checks of the endpoint should be made later. It is unknown if those checks were done, so the comments were left in; the analyst had not flagged most of those samples. For cast #22, sample #133, the first sample was flagged “d” by the analyst. The 2nd sample and another that was run 24 hours later were in good agreement, so the 2nd value was entered in the file with a “c” flag and the other value was recorded in a header comment. The analyst’s flags were left unchanged other than sample #133 but an “f” flag was added to those that are the average of duplicates. Those samples that came from the SBE911+ were then moved to the appropriate folder.
Nutrients

The nutrients were provided in spreadsheet 2007-03_Nutrients_June30_2008.xls. They include samples from both types of CTD casts. The spreadsheet was simplified and saved as 2007-03-nuts.csv. The header names changed to standard format and the duplicates were averaged except where one was flagged and the other was not. The bottles with notes about poor replicates were flagged “c” and all samples with averaged values from replicates were flagged “f”. Extraneous columns were removed. The file was then converted into individual NUT files which were then moved to the appropriate HYDRO folders. The analyst noted that the replicates did not compare well in many cases; there were reports of some confusion on the ship that might have led to samples being out of order, but the analyst felt there must be other sources of error to account for the data.
Chlorophyll

Chlorophyll bottle data were not available at the time of processing.

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 are no sample numbers for cast #1 though a bottle was fired; there is no entry for this in the chemistry spreadsheet and no known sampling, so the bottle file will not be processed further. 
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. The CST files were merged first with the Sal files (output:MRG1), then with the ADD files (output:MRG3) and NUT files (MRG4). The MRG4 files were cleaned to reduce headers to File and Comments only, and then merged with the SAMAVG files. (Output: MRG)  The last step proved impossible for a few casts because there were too many channels for IOS SHELL to handle, so the SAMAVG files were put through REMOVE first to eliminate a few extraneous channels.
12a. COMPARE

Salinity COMPARE

Tests were done using different conversion offsets and then COMPARE was run to see what effect that had. The results are summarized in file “conversion_offset_study.xls” and there is a discussion of the results in file “Salinity-comp-Laurier 2007.doc”. The comparison that follows was done using files created with a 1s window starting 1s before firing time.

COMPARE was run. The analysis is complicated by the fact that there were no stops for bottles on many casts. For 2 casts there were stops for all bottles and for 1 there were stops for most bottles and there were stops for all bottom bottles.
When all data are included except for those with differences between bottle and CTD > 0.02 or standard deviation in the CTD salinity >0.002, the CTD is found to be low by 0.0057psu. Using a more severe cut-off for standard deviation has little effect on the result. When only bottles without stops are included the CTD is found to be low by 0.0065psu and using only those with stops it is low by 0.0052. For the group with stops, only bottles above 150db were excluded because they had differences >0.02, with the CTD being low by about 0.02 and 0.05. The shallow bottles without a stop also had the CTD low at those depths, but 2 made it into the fit being just slightly above the cutoff. The differences between these two groups (~0.001) seem slight given the variations at the surface.
When only bottom bottles are included the CTD is low by an average of only 0.0022 or by 0.0038 using only bottles below 150db. This lower difference may imply that a small part of the error is due to incomplete flushing which would have the opposite effect at the bottom to that on the upcast. (See 2007-03-sal-comp1.xls.) Another SAL file was found after processing was complete. COMPARE was rerun using this data and the results did not differ greatly, with the SBE911 salinity very close to the bottle at the bottom and low by about 0.003 around 400db and much lower near the surface.
The results of a number of other cruises have raised concerns about the reliability of results from 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 are reliable at 35psu. This may explain the large number of bottles for which the CTD looks low near the surface and makes it unwise to estimate how much of that is due to incomplete flushing. (See Linearity test-autosal.xls.)

The only major outliers were associated with noisy CTD data except for cast #34, sample #167 at 24db. Even though there is no stop for the bottle, the local gradient is low, so a difference of 0.3psu suggests either a bad bottle value or poor flushing, or a premature closing of the Niskin bottle. This sample was flagged “c”.  It was later discovered there were severe spikes in casts 8, 12 and 14 CTD data, which explain some of the major outliers. The BOT files were edited to remove the spikes.
Dissolved Oxygen Duplicates

A separate spreadsheet was prepared with the 16 pairs of duplicates of which 6 had a third reading taken after 24 hours. Comparing the first and second readings, the average difference was +0.029ml/l with a standard deviation of 0.14. Using absolute values of the differences the average is 0.0505 ml/l. There is one large difference- sample #133 from cast #22. The 3rd reading and the CTD data suggest that the first reading is out of line. When that reading is excluded from the differences the average is -0.0059ml/l with a standard deviation of 0.022. When that one bad reading is excluded the largest difference is 0.6%. Given this result the 2nd reading will be used and the flag changed from “d” to “c” with a comment to explain the change. In all other cases the average value from the first 2 readings was chosen for the ADD file; “f” flags will be entered.
The pooled standard deviation of pairs was calculated as


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

The results were 0.0096 using all 16 pairs and 0.0002 when 1 pair was excluded. (Note: the analyst did this calculation and got a slightly different result 0.015.)
Dissolved Oxygen
There were only 7 DO bottle samples for SBE25 and they came from only 2 casts (#14 and 21); the CTD was stopped for all of them. The range of DO values is very small, from 6.1 to 9.2ml/l for the titrated samples. COMPARE was run and the following fit was found: 

DOX_BOT = 1.0704 * DOX_CTD - 0.3089
When one outlier is excluded the fit is:


DOX_BOT = 1.0533 * DOX_CTD - 0.1630
During 2007-28 with the same sensor, stops for bottles and a similar range of values the fit found was:

DOX_BOT = 1.0050 * DOX_CTD + 0.2403
When a few more outliers are excluded the fit for 2007-28 was:


DOX_BOT = 1.0204 * DOX_CTD + 0.1507 

This was some concern about flushing of bottles during 2007-28. A better match for this cruise might be 2007-02 when flushing does not seem to have been a problem, but there was a very large range of values during that cruise. The fit was:
DOX_BOT = 1.0382 * DOX_CTD + 0.0462
There is little bottle data and the SBE DO signal is very noisy from this cast, so it seems unwise to put a lot of weight on the COMPARE results. There were samples from the SBE911+ CTD as well, using the same sensor, but there were no stops for those bottles, so they will not help.
13a. SHIFT 
Conductivity  
During 2007-02 and 2007-28 the best choice for SHIFT for these sensors was +0.45 records. Tests were run on casts 8, 12 and 32 using values from 0.2 to 0.5 records. All settings greatly improved the data, with the best between 0.25 and 0.45 records. The differences were not large. The same setting will be used as for the earlier cruises.
SHIFT was run to advance the conductivity by +0.45 for all casts. 

Dissolved Oxygen Sensor

During 2007-02 a SHIFT of +80 records worked best at aligning DO with Temperature and for 2007-28 +70 records worked best. Tests were run on three casts advancing the DO channel by from +60 to +100 records. The DO traces are very noisy. 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 others 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.

14a. 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) were deleted
Drop rate applies in the range from 10db to 10db above the maximum pressure
All DEL files were copied to *.EDT.
COMMENTS ON WARNINGS: There were warnings for cast #6, but they pertain only to the upcast. 
15a. DETAILED EDITING

CTDEDIT was used. For the deep casts, the heavy filtering makes it impossible to judge whether unstable features are caused by a shed wake or not, but there is no sign of such corruption. All casts required editing. For casts 12, 27 and 31 editing was heavy with many records removed from the surface (to 9db, 25db & 11db.) There were notes in the log book about frequent times when salinity was slow to stabilize – sometimes a second cast was immediately run. All edited files were copied to *.EDT.
At this stage profile plots were made and large spikes were found in dissolved oxygen, PAR and transmissivity. These will be removed only where single zero or off-scale values occur. The noise in DO is very unusual, and worth taking the time to edit. All these channels also have small-scale noise, but this will not be edited. PAR data frequently look bad. Fluorescence was also spiky but whether spikes are instrumental or real is not clear enough to edit. The following channels were edited in this second round: 1, 5, 6, 8, 12, 14, 19, 21, 29, 32 and 34. All edited files were copied to *.EDT.
16a. 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. The casts were mostly very shallow. During 2007-67 in December 2007 the salinity appeared low by 0.005, but this was a Strait of Georgia cruise with little deep sampling.
Comparison of repeat casts –
There were a number of repeat casts, but some used a different CTD. For casts 19 and 20 which both used the SBE25, the differences at depth along constant density lines were ~0.005C˚ and 0.0005 salinity units.  The differences for casts 6 and 8 are a little lower. Cast # 6 was preceded by a test cast using different sensors and separated by 2.5 hours. The two were compared. The downcast data are bad to about 40db, so a comparison can only be made below that; at about 808db, the differences are ~0.006C˚ and ~0.0003 salinity units. 
Comparison with 911+ data
The salinity from the SBE25 was found to be slightly lower than that of the SBE 911+. See section 16b for details.
Historic Ranges – Climatology was not available for this region.
17a. Quality Control

Plots were made of nearby casts and none looked out of line.
18a. Recalibration – applied to 2007-02, 2007-28 and 2007-03 SBE25 data
Discussion
Each of these cruises was analyzed separately and conditions varied greatly. For an overall discussion of the issue of recalibration see file “Salinity-comp-Laurier 2007.doc.” Salinity will not be recalibrated, though this decision should be revisited when there is a post-cruise calibration available.
For dissolved oxygen the possible flushing problem and sampling errors of 2007-28 and the paucity of bottles and variable ascent rate during bottle closings for 2007-03 make 2007-02 the best choice overall. The DO duplicates were excellent for 2007-03 and reasonably good for 2007-02. The wide range of DO values during 2007-02 is also useful. The results of 2007-02 will be applied to all cruises.
Recalibration

CALIBRATE was run with file 2007-03-sbe25-recal1.ccf to apply the following correction to the dissolved oxygen channel:

DOX_BOT = 1.0378* DOX_CTD + 0.0442

Based on earlier cruises a second recalibration was applied to subtract 0.11 using file 2007-03-sbe25-recal2.ccf.
At this point the two files for cast #6 were compared. They look very close from 50db downwards, but file 9006 is bad above 50db and is very shallow, so will not be processed further.

These files were bin averaged using 0.5db bins. (AVG)

A second set of average files were prepared with standard deviations included. (AVG2) 
19a. REMOVE, CHANGE UNITS, REORDER, HEADEDIT
Three sets of files were prepared:

1. The AVG files were put through REMOVE to remove the following channels: Scan_Number, Conductivity:Primary, Oxygen:Voltage:SBE, PAR, Descent_Rate, Altimeter and Flag. (Output: *.REM)
CHANGE UNITS was used to derive Oxygen:Dissolved:SBE in umol/kg.

REORDER was used to get the two SBE DO channels together.

As a final check of Dissolved Oxygen, the DO saturation was calculated and found to be between 98% and 106% at the surface except for cast #6 which was 75% at the surface but >100% at 20db. That cast sampled closer to the surface than most and the surface temperature was very low. It is possible that the sensor had not equilibrated fully.
Profile plots were examined on-screen and no problems found other than the very noisy PAR data .

HEADEDIT was used to fix channel names and formats and to add the following comments:

Fluorescence:URU:Seapoint – The data are uncalibrated and

unedited. 

Transmissivity: The data are nominal and unedited. 

The pressure sensor is considered ±7db 
(Alternate: The pressure sensor is considered ±1db 

for the shallow casts)
The CTD salinity is generally 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. Further errors due to calibration drift may also be present. 

Salinity has not been recalibrated because of doubts about the

analysis, but the drift appears to be < ±0.003.

Based on bottles from just 6 casts, the SBE dissolved

oxygen data in the CTD files appear to be within:

  •
±0.3ml/l from    0 - 200m

  •
±0.05ml/l below 200m 
The output files were named CTD. 

As a final check on the files a track plot, cross-reference listing, standards check and header check were run. No errors were found.

2. For Humfrey Melling the full edited downcast files, COR2, were put through HEADEDIT to fix channel names and formats and to add the following header comment to the general comment:

NOTE: These files were produced for the use of Humfrey Melling and are not intended for archiving. They have gone through all the usual processing steps except for bin-averaging, the derivation of a second dissolved oxygen channel in umol/kg and the removal of some channels that are not normally archived. 
A note was also added about PAR – it varies from cast to cast.
The output files are named CTDHM.

3. For Fiona McLaughlin the bin-averaged files (AVG2 - with standard deviations) were put through REMOVE to remove the following channels:  Scan Number, Descent_Rate, Flag and their associated standard deviations. PAR was left in except for casts 1-5 for which it is known to have not been mounted or was covered. 
HEADEDIT was run to fix channel names and to add the general comments plus the following special comment:

NOTE: These files were produced for the use of Fiona McLaughlin and are not intended for archiving. They have gone through all the usual processing steps except the derivation of a second dissolved oxygen channel in umol/kg and they contain standard deviation channels that are not normally archived.
plus a note about PAR.

The output files were named CTDF.
20a. Producing final bottle files
The MRG files were put through CLEAN to remove Sea-Bird headers and SORT to order the records on pressure. 
REMOVE was run to remove Scan_Number, Conductivity, Oxygen:Voltage:SBE, PAR, Altimeter, Descent_Rate and Flag channels. (Some of those channels were actually removed earlier to enable MERGE to work.) Standard deviations were also removed for all channels. 

CHANGE UNITS was used to add a dissolved oxygen channel with umol/kg units and REORDER was used to put the two DO channels together.
HEADEDIT should be used to fix formats and channel names and to add the standard comments plus the following:

    The nutrient analyst reported that discrepancies in replicates suggest

    there were serious problems with sampling.
For all casts except 14, 19 and 21 the Data Description was set to:

    DATA DESCRIPTION    : Bottle:Rosette:Up:NoStop + CTD:Up

For casts 13, 19 and 21 it was entered as:

    DATA DESCRIPTION    : Bottle:Rosette:Up:Stop + CTD:Up

The Standards Check routine was run and Header Edit adjusted until no errors remained. 
As a final check a track plot, cross-reference listing and header check were produced and no problems were noted in them.
The final files were named CHE.
A second set of bottle files were prepared for Fiona McLaughlin with standard deviations. The only files removed were Descent_Rate, Altimeter and Flag along with their standard deviations and a few other standard deviations that are not needed. The files were named CHEF.
Data from those files plus the ones from the SBE25 were then exported to a spreadsheet, where they were reordered and manipulated. That data were then inserted in the rosette chemistry spreadsheet “ChemData_SWL 2007-03_Nov-07.xls”.

************************************************************************************
PROCESSING OF THE SBE911+
3b. Conversion of Raw Data

The files were converted to CNV files. Plots were made of a few casts. The temperature, conductivity and dissolved oxygen traces look fine, but while there is an altimeter in the configuration file there are no data in the files. The files were reconverted without the altimeter channel.
Rosette files were converted using a start time of -2s and duration of 5s. Those files were then converted to IOS HEADER format. All BOT files were plotted and no significant outliers were found. 
4b. WILDEDIT

Program WILDEDIT was used to remove spikes from the pressure, temperature and conductivity channels only.   

Parameters used were: 
Pass 1 Std Dev = 2
Pass 2 Std Dev = 5
Points per block = 50.

5b. WFilter

This step is not usually run for the 911+ data. There are small pressure reversals ~0.1db, but these are typical of 911+ data and DELETE will filter pressure.
6b. CELLTM

Three casts were studied to determine the choice of parameters for CELLTM. Settings of (0.01, 7), (0.01, 9), (0.01, 7.5), (0.015, 7), (0.02, 7), (0.02, 9), (0.03, 7), (0.03, 9) and (0.0245, 9.5) were tried. Because there were stops for bottles for all these casts, it is difficult to judge the best setting. There was little difference between the choices. CELLTM was run using (0.01, 7) for the primary.

7b. DERIVE

Program DERIVE was run to calculate salinity.
8b. Conversion to IOS Headers

The IOSSHELL routine was used to convert SEA-Bird 911+ CNV files to IOS Headers. Latitude, longitude and bottom depth entries were missing, so these were added using a text editor and information from the log book.
CLEAN was run to replace pad values in the Pressure channel using linear interpolation based on scan number.

9b.Checking Headers

A header check was run and no problems were noted. 
A header summary and cross-reference listings were produced and these were compared with the log book. It was found that the time was out by 6 hours, presumably the header times are in local time rather than UTC. The SBE25 files have times that do agree with the log book so the log is assumed to be correct. 

ADD TIME CHANNEL was used to add 6 hours to header times for these casts.

Track plots were produced with both SBE 25 and SBE911 casts; this was added to the end of this report.
The average surface pressure is ~1.7db with all parameters having in-water values at that level. Judging by the upcasts the surface is at about -0.4db. It is possible that the offset is due to hysteresis though that is not usually a significant problem with this type of pressure sensor. This is not a large error, but a correction will be made by adding 0.4db to the pressure. 
10b. Test Plots 

Plots were made – there were no initial partial casts or multiple lowerings. As stated in the log the bottle firings were without a stop.
11b. BOTTLE FILE PREPARATION 

The BOT files were averaged to enable an addsamp file to be created. This file was edited to add sample numbers taken from the rosette sheets. 

The ADDSAMP file was then converted to CST files to form the framework for the bottle files. Sample numbers were added to the BOT files (output: SAM) which were then bin-averaged (SAMAVG) on bottle number. 

The salinity bottle data were prepared as described in the SBE25 section.
NH4 data were received in spreadsheet SWL 2007-03 NH4 Data FINAL.xls. That file includes a study of duplicates and details on the analysis method. A simplified spreadsheet, 2007-03-911-NH4.csv, was created which includes only what is needed for the bottle files and headers in IOS SHELL standard format; the duplicates were averaged. The file was then converted to individual NH4 files.
The preparation of the dissolved oxygen and nutrient data is described in the SBE25 section. 

The SAL, ADD, NUTS and NH4 files were merged with the CST files in four steps. (Output: MRG1, MRG3, MRG4, MRG5.) 

The MRG5 files were then merged with SAMAVG files (MRG) and then put through CLEAN to remove SeaBird headers and comments from the secondary files. (MRGCLN2) 

12b. COMPARE 
Salinity Duplicates

Before looking at COMPARE the duplicates were studied. There were 6 duplicate pairs, with an average absolute difference of 0.0034, or 0.0007 if one outlier is excluded. These differences are small. The only large one was from cast #7 – the duplicate value looks very like the sample from a deeper bottles, so there would appear to be a mix-up. If that sample is reassigned, then the average difference is -0.0001 and the average absolute difference is 0.0007. (See 2007-03-duplicate-sal.xls)
The average values were used in the bottle files except for cast #7.
Salinity
According to the log, the bottles were fired during the upcast without stops. But there were some stops and distinct “slow-downs” for many bottles. There may be incomplete flushing of Niskin bottles with the result that the bottles contain water from deeper in the profile than the firing pressure indicates. Before running COMPARE a study was made to see if there is a steady offset (in number of scans) between what is in the bottles and what the CTD “sees”. If so, then a conversion window could be chosen that picks the right data for the rosette files. The full upcast files were examined to see what scan # and pressure corresponded to the salinity in the bottle files. For deep bottles, the offset is large (~3000 scans). For shallow bottles it is much smaller, and sometimes in the opposite direction. The downcast data for shallow bottles are not changing monotonically, so this is complex. Picking an offset by number of scans is not going to be helpful. Moreover, based on what was learned from the SBE25, flushing may not be a problem, and even if it is, the situation is complicated by potential salinometer problems.
COMPARE was run. There was a lot of scatter, but below 250db it was remarkably flat. When differences >1, pressures <250db and standard deviation in the CTD data >0.01 the CTD is found to be low by 0.0008. If one further outlier is excluded it is low by 0.0019. If the bottom bottles are not included it is low by an average of 0.003. And when the 5 bottles with the lowest ascent rate (excluding two at the bottom) were selected, the average difference was -0.003. For cast #7 the bottle at 1000db was taken while the CTD was rising, but there had been a rise, fall, and rise again, which might mix things up a little better than for most of these bottles and the CTD salinity has a low standard deviation around firing time. That bottle suggests that the CTD is low by 0.003 and the local variability in salinity is ±0.001. Another bottle fired on the fly also occurred after a reversal but the standard deviation in CTD data was very high for that one. However, if the flushing is poor, that would lead to the CTD looking low. 
Two bottles were fired at the bottom of two casts after fairly short stops, so any flushing error there would lead to the CTD looking high. For casts #20 and #22, there was sampling at the bottom. Both bottles were fired fairly shortly after the stop. For those bottles any flushing error would be expected to have the opposite sign to the other bottles. The differences found for those bottles showed the CTD to be high by 0.004 and 0.002 for cast #20 at 452db, and high by 0.05 and 0.07 for cast #22 at 178db. So we have some indications that the CTD is a little low, but at the bottom it appears to be high. The evidence is slight, but it looks like the calibration is reasonably close, within ±0.003. This is based on only 16 bottles from 4 casts. 
After this comparison was run, it was discovered that there were potential problems with the Autosal leading to the CTD salinity appearing to be low, with the error ~0.01 at 30psu and near zero at 35psu. (See file “linearity test-autosal.xls”). When the differences were displayed against salinity and the same points excluded as in the fit against pressure, the CTD salinity is low by ~-0.2 at 30psu and high by ~0.007 at 35psu. The scatter of points means a small change in what is included will produce quite a different result, but in a very rough way it is consistent with the possibility of a salinity-dependent Autosal error.
Sample #114 , Niskin #4 from cast #20 is a severe outlier in COMPARE and in a profile of Salinity versus pressure; it was flagged “d”; the value is clearly wrong for the depth.

Other outliers were not flagged since they are likely due to noisy CTD data or a slight depth mismatch. 
Dissolved Oxygen Duplicates

Duplicates were discussed in the SBE25 processing section – they included some from casts using the SBE911+. For cast #22, sample #133 was an outlier – the 2nd and 3rd samples were close, so the 2nd value was used for the bottle file with a “c” flag, and the other readings were entered as comments in the header. 

Dissolved Oxygen
COMPARE was run even though the results will be difficult to interpret. The bottle firings were done without coming to a complete stop in most cases, but there were often slow-downs near the firing time. So we can not assume constant speed. The sensors will not have had time to reach equilibrium due to response time. So the fit just tells us how the bottle values compare to DO as measured by the CTD at the depth of firing. For the deepest bottles, any errors due to slow response time will not be large, but in the high gradient region they will be. Normally we do a 2-part correction, one for calibration drift and one for response time correction. 
Plotting the differences versus CTD and excluding outliers based on residuals, the fit was: 

DOX_BOT = 1.106 * DOX_CTD + 0.0371
Evidence later arose that cast #20 differed from the SBE more than did casts #7 and 13. If most bottles from cast #20 are excluded the fit is.
DOX_BOT = 1.1007 * DOX_CTD + 0.0766
Plotting differences against file pair number shows a hint of time dependence and high variability in the last two casts, not surprising given they were closest to shore and shallowest. But comparisons at specific depths show no convincing trend, though there are few bottles on which to base that conclusion.

The first fit is probably best for recalibration purposes, reflecting the varied conditions seen. 
Another approach tried was to plot DOX_BOT versus DOX_CTD using data exported from the MRG files so that points could be chosen according to average descent rate. Gradually removing points with higher descent rate might suggest what the correction should be for calibration. The results show that the correction varies little as more points are eliminated. The slope increases and the offset becomes more and more negative as the data with a higher descent rate are gradually removed. But this approach doesn’t seem to do any better at determining the calibration drift. (See 2007-03-mrg.xls.)

13b. SHIFT

Conductivity
Tests were run on a 2 casts to determine the best shift of the conductivity sensors based on reduction of instabilities in salinity without oversmoothing. The best settings proved to be -0.5s.
SHIFT was run using -0.5 for the primary conductivity channel.

Dissolved Oxygen
Tests were run using settings from +70 to +180 records on 3 casts. Judging by how the offset between downcast and upcast DO traces compare with that of temperature, the best choice overall appears to be to advance the DO channel by +120 records (5s). 

14b. DELETE

The following DELETE parameters were used: 

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


Surface Pressure Tolerance: 1.0                  
Pressure filtered over 15 points

 
Swells deleted. Warning message if pressure difference of 2.00

 
Drop rates <   0.30m/s (calculated over 11 points) will be deleted.

    
Drop rate applies in the range 10db to 10db less than the maximum pressure 

 
Sample interval = 0.042 seconds. (taken from header)

COMMENTS ON WARNINGS: none

15b. DETAILED EDITING

CTDEDIT was used to clean salinity.  On-screen plots of descent rate and pump status were used to aid in distinguishing real variability from instrumental noise. All casts required fairly heavy editing. Note was made of the editing details in the headers of the relevant files. 

16b. Other Comparisons

Previous experience with these sensors – 

There is no history at IOS for these sensors – the equipment is from the University of Victoria.
Comparison of downcast and upcast DO in full files

A comparison was made after the alignment (SHIFT) step to see how downcast and upcast DO compared for cast #18, at 17 levels between 15 and 900db. Below 250db the average difference was 0.02ml/l (or 0.33%) with the downcast DO reading low and the upcast high, as expected since the DO is increasing with pressure at those depths. The errors in the top 250db were higher and varied in sign in step with the DO gradient. The maximum error found was 0.3ml/l (4.7%) at 100db. This indicates that response time errors range from ±0.15ml/l in the higher gradient levels to ±0.01ml/l in low gradient zones. (See upcast-downcast-DO study.doc.) 
Comparison of SBE911 and SBE25
After editing and deriving sigma-t the two CTDs were compared (before either were recalibrated) for stations where both CTDs were used. The list that follows gives the SBE911 casts, with the corresponding casts from the SBE25 in brackets: 7(8 & 10), 13 (12 & 14) and 20 (19 & 21). 
· For casts 6, 7 and 8 a small section around 280db was studied on T-S plots and differences in temperature were on the order of 0.005C˚ and differences in salinity imperceptible. Plots were then made of salinity versus σt and small sections expanded. The salinity from cast #7 was sometimes higher, sometimes lower than those from the SBE25 casts. At the bottom temperature was high by up to 0.02C˚ and salinity high by up to 0.002. This was in an area with step structure, so mixing may account for some of the differences, though cast #6 and 8 looked very similar. There is some evidence that the SBE25 salinity is a little low, so the 911+ salinity may be giving good values. Finally a check was made of dissolved oxygen along lines of constant σt. The results show that the DO sensor on the 911+ reads lower than the SBE25 by about 0.35ml/l from about 50db to the bottom of the cast and by about 0.5ml/l closer to the surface. The near-surface values of the two SBE25 casts vary from each other by about the same amount that they differ from the SBE911.
· For casts 12, 13, 14 the 911+ DO was also lower than the SBE sensor at all depths, with differences ~0.35ml/l from 90db to the bottom and ~0.7ml/l at 55db. Salinity was close with cast #13 sometimes looking like #12, sometimes like #14 and differences at depth <0.0005.
· For casts 19, 20 and 21 the DO differences were >0.75ml/l in the top 65db and by ~0.5 below that. The SBE911+ salinity is sometimes higher, sometimes lower, often indistinguishable; at the bottom salinity differences among the 3 casts are <0.0005. 
After recalibration of the SBE25, the DO comparisons were repeated. Plots were made of the differences in DO versus pressure, DO and sigma-t. Differences were measured between the two bracketing SBE25 casts as a measure of temporal variability. Doing that suggests that only below 85db is the comparison of any use, and even then the results for the three different groups vary significantly, with the 911+ DO low by an average of 0.66, 0.36 and 0.83ml/L below 75db. COMPARE results for the 911+ sensor showed it to be lower than bottles by an average of 0.69.
17b. Quality Control

As mentioned earlier the salinity data compare very well with the SBE25. When plotted together on a T-S surface the 911+ casts look reasonable. 
18b. Recalibration

The comparison with bottles suggests that the CTD salinity is slightly low, by up to 0.003, but the evidence is weak. The inter-comparison with the SBE25 shows little difference between them, though the SBE911+ is occasionally higher. There are some doubts about the bottle analysis. It is wisest to leave the salinity as it is, and revisit the matter when either the SBE25 or SBE911+sensor is next recalibrated.
From section 12b we have the following equation for recalibration of DOX: 

DOX_BOT = 1.106 * DOX_CTD + 0.0371

We get a very different result if we exclude cast #20, but there is little justification for doing that. 
File 2007-03-SBE911.ccf was prepared to apply the above correction to the DO channel and to add 0.4db to the pressure in the SAM and MRG files. COMPARE was rerun for dissolved oxygen and the fit indicates that the recalibration worked properly. (See 2007-03-dox-sbe911-comp2.xls.) 

The edited downcast files, EDT, were recalibrated using 2007-03-SBE911-recal1.ccf. (Output:COR1)

The COR1 files were bin-averaged and thinned. Those files were compared to the upcast bottle files. The CTD is higher than the bottles by an average of 0.034ml/L when a few outliers are excluded. The pressure dependence is very slight. There is some DO-dependence, but the noise level is so high that this does not look convincing. Cast #20 does not stand out as unusual. (See 2007-03-dox-sbe911-comp3.xls.)
The final recalibration of the 911+ data could be based on the fit above or on a comparison with the SBE25. The latter might be best given we have more information about the SBE25 calibration from other cruises, but as noted earlier there is great variability among the 3 groups of casts that could be used. Casts 6, 7, 12, 13, 20 and 21 were prepared by thinning and renaming so they could be input to COMPARE. When all data except one outlier were included, the SBE911+ DO was high by an average of 0.09ml/L but the data fell into two distinct groups with the first 2 pairs indicating the 911 was high by 0.16 while for the third pair it was low by an average of 0.15ml/L. The third pair also showed more pressure- and DO-dependence. 
The latter group included more structure in the DO profiles than for the others. There are no hints in the temperature or salinity to suggest any instrumental problems and upcast versus downcasts show no evidence of flow interruptions. While we know quite a lot about the SBE25 calibration in general, we don’t have many bottles for this cruise for the SBE25 – in fact, cast #21 looks quite different from cast #14, so it is more likely that the SBE25 is reading high, than that the SBE911+ is reading low. 
There is no justification in dropping cast #20, so the following correction will be applied by subtracting 0.034ml/L as found in the bottle comparison. (See 2007-03-sbe911-comp3.xls and 2007-03-sbe911-sbd25-comp.xls.) This correction was applied to the thinned files and COMPARE was rerun and the recalibration was found to have been applied correctly. (See 2007-02-sbe911-comp4.xls.) After that correction the SBE25 and SBE911+ would be within 0.2ml/L of each other.
File 2007-03-sbe911-recal2.ccf was then applied to the COR1 files.
19b. BIN AVERAGE of CTD files and REMOVE

The following Bin Average values were applied to the FIL files (output AVG):

Bin channel = pressure



Averaging interval = 0.500
Minimum bin value =   .000


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

After averaging, page plots were examined on screen. No further editing was needed. 
Standard deviations were calculated for AVG2 files and not for AVG files.
20b. FINAL CTD files steps (REMOVE and HEADEDIT)

Three sets of files were prepared:

1. The AVG files were put through REMOVE to remove the following channels: Scan_Number,  Conductivity:Primary, Oxygen:Voltage:SBE, Descent_Rate, Status:Pump and Flag. (Output: *.REM)

CHANGE UNITS was used to derive Oxygen:Dissolved:SBE in umol/kg.

REORDER was used to get the two SBE DO channels together.

As a final check of Dissolved Oxygen, the DO saturation was calculated and found to be between 99% and 103% at the surface.

Profile plots were examined on-screen and no problems found.

HEADEDIT was used to fix channel names and formats and to add the following comments:

Salinity has not been recalibrated because of doubts about the

analysis, but it appears to be within ±0.003.

Based on bottles from just 6 casts, the SBE dissolved
oxygen data in the CTD files appear to be within:

  •
±0.3ml/l from    0 - 200m

  •
±0.05ml/l below 200m 

The output files were named CTD. 
As a final check on the files a track plot, cross-reference listing, standards check  and header check were run. No errors were found.

2. For Humfrey Melling the full edited downcast files, COR2, were put through HEADEDIT to fix channel names and formats and to add the following header comment to the general comment:
    NOTE: These files were produced for the use of Humfrey Melling and are not

    intended for archiving. They have gone through all the usual processing

    steps except for bin-averaging, the derivation of a second dissolved oxygen

    channel in umol/kg and the removal of some channels that are not normally

    archived.

The output files are named CTDHM.

3. For Fiona McLaughlin the bin-averaged files (AVG2 - with standard deviations) were put through REMOVE to remove the following channels:  Scan Number, Pump_Status, Descent_Rate, Flag and their associated standard deviations.

HEADEDIT was run to fix channel names and to add the general comments plus the following special comment:

NOTE: These files were produced for the use of Fiona McLaughlin and are not

intended for archiving. They have gone through all the usual processing

steps except the derivation of a second dissolved oxygen channel in umol/kg

and they contain standard deviation channels that are not normally archived.

The output files were named CTDF.
21b.Final Bottle Files

The MRGCOR1 files were put through SORT to rearrange data with increasing pressure.

REMOVE was run to remove Scan_Number, Conductivity:Primary, Oxygen:Voltage:SBE, Descent_Rate, Altimeter and Flag for all casts.

CHANGE UNITS was used to derive Oxygen:Dissolved:SBE in umol/kg.

REORDER was used to get the two SBE DO channels together.

HEADER EDIT was run to fix formats and units, to change the header to indicate there were no stops for bottles, to add a general comment about bottle analysis and to add the following two comments:
The nutrient analyst reported that discrepancies in replicates suggest there were serious problems with sampling.
While there were no stops for bottles, the CTD did slow its ascent at

 the time of firing.

Standards check was run on all files, a cross-reference listing and header check were produced and a track plot; no problems were noted.

The files were named CHE.

A problem was later found in the temperature channel for cast #14, bottle #9. One spike was smoothed in the BOT file and the SAM and SAMAVG files prepared again. The one temperature value that was changed was then copied into the CHE file which was then cleaned to fix the headers.
A second set of bottle files were prepared for Fiona McLaughlin with standard deviations included in the bin-averaging. The only files removed were Descent_Rate, Altimeter and Flag along with their standard deviations and a few other standard deviations that are not needed. The files were named CHEF.
Data from those files plus the ones from the SBE25 were then exported to a spreadsheet, where they were reordered and manipulated. Those data were then inserted in the rosette chemistry spreadsheet “ChemData_SWL 2007-03_Nov-07.xls” which was saved as “ChemData_SWL 2007-03_Jul-23-08-.xls”.
22b. Producing final files

At the end of processing it was found that the quality flag channel had the wrong format for a few variables (a new format had been adopted in the middle of the job). Having an extra space was required for one dissolved oxygen value, so all were changed to the new format. It was also found that the dissolved oxygen channel was missing from 2 casts, probably because of the formatting issue. That was fixed.

A cross-reference listing was produced for CTD and CHE files.

HEADER CHECK was rerun; no errors were detected.
The sensor history was updated for the CTD sensors.
Particulars

1. PAR no good – cap left on. Bottle fired, but no sample # assigned and no entry in rosette chemistry file, so no bottle file will be prepared.

3. Test cast – cast aborted.

4. Two drops - salinity trace of first looked poor.

5. No PAR sensor installed – log: “trace is gibberish”

6. Pressure sensor changed to 290436. Spikes in pressure.

8. Pressure signal improved by cleaning and drying u/w connectors and reversing it end to end.

12. Pressure offset indicates 6m depth when at 2m.

13. Sea cable termination for Hawbolt winch replaced. Visible damage was possible cause of spiking in data at KC2700.

14. O2 sensor test.

25. Salinity slow to stabilize.
26. Salinity slow to stabilize. High values at times.

30. Pressure sensor changed back to 544.

32. Salinity slow to stabilize; started to stabilize at 10m. 

33. Altimeter spiking. CTD and deck unit did not communicate at first – CTD was reset.
Institute of Ocean Sciences   
CRUISE SUMMARY

	Cruise ID#:    2007-03

	Dates:   Start: 22 September 2007                   End: 15 October 2007

	Location: Beaufort Sea & Chukchi Sea

	Vessel:  Sir Wilfrid Laurier

	Party Chief: Melling H.


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

	1
	SEABIRD
	25
	0293 or 334
	Yes
	Yes


	2
	SEABIRD
	911+
	0824
	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#:

2007-03


	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 (shallow)
	0544
	13May05
	Factory
	
	

	Pressure (deep)
	0436
	11Feb02
	Factory
	
	


Make/Model/Serial#:
SEABIRD/SBE911+/UVic-0824      Cruise ID#:

2007-03


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	4758
	16March06
	Factory
	
	

	Conductivity
	3129
	9March06
	Factory
	
	

	Oxygen SBE43
	0990
	22Sept07
	Factory
	
	

	Altimeter
	1211
	17March06
	?
	
	

	Pressure
	98842
	22Sept05
	Factory
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