REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	27-May-2010
	An error was found in the calibration parameters used in processing this cruise. It is estimated that pressure is low by <0.5db, so no correction was applied. For details see file “Report on Calibration Errors for Pressure Sensor #77511, CTD 0585 “ in Osd_Date_Archive\Cruise_Data\DOCUMENTS

	15 November 2005
	TSG Fluorescence recalibrated using manufacturers 2001 calibration


PROCESSING NOTES
Cruise: 2004-25
Agency: OSAP

Location: West Coast Vancouver Island (maps on last 2 pages)
Project: LaPerouse
Party Chief: Yelland D.
Platform: John P. Tully
Date: 2 September 2004 – 11 September 2004
Processed by: Germaine Gatien

Date of Processing: 14 February 2005 – 8 March 2005
Number of original CTD casts: 86
Number of casts processed: 82 (pumps off for 2, 1 false start - no significant data, 1 was upcast only)
Number of rosette casts: 34 

Number of rosette casts processed: 34
INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD (#0585) was mounted with a Wetlabs CSTAR transmissometer (#723DR) and a Seapoint Fluorometer (#2229) with a 10X cable. The deck unit was a Seabird 11plus, s/n 0508. The salinometer was a Portasal model 8410 (#59724). 
SUMMARY OF QUALITY AND CONCERNS
This was an extremely well documented cruise. It was a complex cruise with a number of changes of equipment, but the log book notes plus an excellent summary of sampling done was a great help in sorting it all out.
There is a lot of noise in the salinity in high gradient areas. As was noted during 2004-20 when the same equipment was used, the problems are likely to be due to problems with the pumps and/or plumbing. These might also account for some confusion over the secondary salinity calibration.
The fluorescence data are unedited, except where records were removed in the editing of temperature and salinity.
The transmissivity files are unedited except where records were removed in the editing of temperature and salinity, and except for casts #54, 55, 57, 58, 60 for which large spikes at depth were smoothed or removed and null data was removed.
Problems were experienced with flakes in dissolved oxygen samples. Duplicate samples were taken so that titration could be done with different sets of chemicals for comparison. The differences were small.
Problems were also experienced with the software for titration of dissolved oxygen samples. Corrections were applied by Sheila Toews for DO for casts 41 - 199. 
PROCESSING SUMMARY
1. Seasave
This step was completed at sea; the raw data files have extension DAT.

2. Preliminary Steps

The Log Book was obtained.
The bottle chlorophyll, salinity, nutrients and titrated dissolved oxygen data were obtained. There were flags in all files, and comments in the chlorophyll and nutrient data. 
The cruise summary sheet was completed.
The history of the conductivity and pressure sensors was found. 

The configuration files were obtained. Three different configurations were used, one for the first 2 casts, the second for casts 10 through 60 and the third for the rest of the cruise. The calibration constants were checked in these files and the only errors were in the pressure configuration – the date was wrong and an inappropriate pressure offset had been entered. The offset was changed from -0.6db to +0.4db. The latter value has been found appropriate in recent use of this CTD. These files were named 2004-25-CTD1-pre.con, 2004-25-CTD2-pre.con and 2004-25-CTD3-pre.con.
There are also post-cruise calibrations available for all the temperature and conductivity sensors used. These were found useful when most of the same sensors were used during 2004-26 so post-cruise calibration files were prepared for each of the configurations.
Tests were run on a few rosette casts to see which calibrations looked closer to the bottle results. For cast #4 the primary salinity is closest to the bottles when pre-cruise calibrations are used. The secondary salinity is way off no matter which calibration is used. Cast #37 results showed the secondary salinity using pre-cruise calibrations were closest to the bottles. But the post-cruise calibrations give salinity from the pairs of sensors being closest to each other, but higher than the bottles by about 0.002psu. The results are confusing, so it was decided to convert the rosette files using both sets of calibrations and run COMPARE before proceeding with the full cast conversions. 
3. Initial Salinity Comparison

All rosette casts were converted using the pre-cruise and post-cruise calibrations, and placed in separate folders to avoid confusion. An addsamp file was prepared and edited. 
Sam files were created from the BOT files plus the addsamp file.

The salinity spreadsheet was converted to SAL files. COMPARE was run comparing the SAM and SAL files. The full details of these steps are given later in the processing when the bottle preparation was done in the usual way. This was just a quick check and because the pressures in the SAL files are estimates, some data is missing in this comparison.
For sensors used during casts 1 and 4 only:
· The bottles are all shallow and the results scattered so little can be deduced. But there is a big difference between the two calibrations. The primary salinities go from being too low to being too high by about the same amount. The secondary salinities move closer to the bottles with the post-cruise calibration.

· The secondary salinity is quite noisy - the primary is better.

· The temperature differences are significantly lower with the pre-cruise calibrations.

· The post-cruise calibration showed that the drift in both temperature sensors was slight.
· The same sensors were used during 2004-20 and both salinities were found to be high using the pre-cruise calibration. The post-cruise calibration was not available then.

· The primary conductivity sensor is the same as the one used for casts 10 to 137.

For sensors used during casts 10 to 137:

· The results show that using the pre-cruise calibration for the secondary sensors give salinity that is extremely close to the bottles but the primary sensors were low by about 0.008psu. The post-cruise calibration gave results that were quite good for both pairs of sensors, with salinity high by about 0.0015 to 0.002. 
· During 2004-26 which immediately followed this cruise and used the same sensors the post-cruise calibrations showed primary salinity high by 0.0017psu.

· The secondary salinity is quite noisy - the primary is better.

· The temperature differences are slightly less with the post-cruise calibrations.

Based on noise level in the signal, the best choice for all casts would be primary sensors if we have faith in the calibrations. For casts #10-137, the post-cruise calibrations provide better primary calibration and better temperature calibration. The secondary is not as good from post-cruise calibrations, but is acceptable if it turns out we need to select secondary for archiving. For the first two casts the evidence is weak as to which calibration to pick. Since the temperature changes are slight and the conductivity sensor for the primary is the same as the one used for the rest of the cruise, it seems best to make the same choice as for casts 10 to 137.  So the post-cruise calibrations will be used for conversion.

4. Conversion of Raw Data
The post-cruise calibrations were selected; the data were converted using 2004-25-ctd1-post.con for casts #1 and 4, 2004-25-ctd2-post.con for casts #10-60 and 2004-25-ctd3-post.con for casts #61-138.
A few casts were examined and all expected channels are present. The up and downcasts are reasonably similar and the pairs of sensors reasonably close. The fluorescence and transmissivity look reasonable. The altimetry is extremely noisy except very close to the bottom, where the data looks ok.
Rosette files were converted using a start time of -2s and duration of 5s, using 2004-25-ctd-post.con.
5. WILDEDIT

Program WILDEDIT was used to remove spikes from the pressure and temperature channels only.
6. CELLTM

For the first configuration only cast #1 is suitable for assessing the best setting. For the later configuration casts 36 and 82 were identified as being sufficiently deep and having a quiet descent rate without stops for bottles. Tests were run on these casts with (alpha, 1/beta) set to (0.1, 7), (0.01, 9), (0.02, 9), (0.03, 9), (0.02, 7) and (0.03, 7) and (0.0245, 0.5). 
For cast #1 the best setting was (0.02, 7) for both conductivity sensors.

For casts #36 and 82 the best results varied from feature to feature with only slight differences, but overall (0.02, 7) and (0.02, 9) were very similar with (0.02,7) best overall for the primary conductivity and (0.02, 9) best for the secondary conductivity. 
CELLTM was run using (0.02, 7) for C0 for all casts. For the secondary (0.02, 7) was used for casts 1 – 4 and (0.02, 9) for casts 10 – 137.
7. DERIVE

Program DERIVE was run twice: 

on all casts to calculate primary and secondary salinity.

on all casts to calculate the differences between primary and secondary channels for temperature, conductivity and salinity. These were placed in a test directory and will not be archived.
8. Test Plots and Channel Check

A sample of casts was plotted to check for agreement between the pairs of T and C sensors. 
	  Cast #
	 Press
	T1-T0 
	C1-C0
	S1-S0
	Descent Rate

	32
	900
	-0.0004
	0.00005
	~+0.001
	High/very noisy

	32
	2000
	~0.0001
	0.00005
	~+0.0005
	High/very noisy

	41
	2000
	~0
	0.00004
	~+0.0005
	High / X.noisy

	61
	2000
	~0.0002
	0.00005
	~+0.0003
	High / X.noisy

	121
	900
	~0.0002
	0.0001
	~+0.0012
	High / X.noisy


These are very low differences and suggests that the choice of post-cruise calibrations worked well.
9. Conversion to IOS Headers

The IOSSHELL routine was used to convert SEA-Bird 911+ CNV files to IOS Headers.
CLEAN was run to add event numbers to the headers and to replace pad values in the Pressure channel using linear interpolation based on scan number.
The rosette files were converted to IOS files. CLEAN was run to add event numbers and the output files were named BOT. All BOT files were plotted and no editing was found to be necessary.  
10. Checking Headers

Corrections were made to the headers of cast 1 and 114. Casts 27 and 28 will not be processed any further because the pumps were never turned on and all T and C data is bad.

Cast #122 will not be processed further. This file was started in error, has data from around 4db only; the cast was restarted as #121.

The header check was run and showed there were errors in the headers of cast #72, 114 and 136. The GPS headers were scrambled. These were repaired in the CNV files and conversion and CLEAN rerun.

The cruise track was plotted and no problems noted.
A header summary was produced and errors were found in the station names for casts #57, 61 and 96; these were fixed. There was a minor discrepancy between the log book and header positions for cast #112, but the log BO and EN positions are close to those in the headers, so the BE log position is assumed to be in error. 
The average surface pressure is 2.6db which is reasonable. A few files were examined and values were found with pressure at the end of the upcast at 0.3db and in-water conductivity. Moreover, two files had a starting pressure of about 1db. So the average surface pressure appears to reflect a deeper than usual start to casts, not an error in the pressure offset.

The altimeter header readings were exported to a spreadsheet. A few casts were plotted to check that the header readings are reasonable and they were.

The transmissivity is noisy from cast #45 to 60. An editor will be used to examine the data in detail, and remove any that is unusable.
11. SHIFT
Conductivity
Tests were run on several casts with various shifts of conductivity and the best results overall were with an advancement of -0.6records to the primary for casts 1and 4, and no shift to the primary for casts 57 and 61. Since the conductivity sensor is the same for all casts, this is a little surprising. The temperature sensor changed.
Casts #1 and 4 were put through SHIFT using a setting of -0.6records for the primary conductivity only. The secondary is unlikely to be archived. If it is needed for any cast then a return should be made to this stage for those casts. Before running this step all CLN files were copied to SHF files, so that a SHF file will exist for all casts whether they actually were shifted or not.
Fluorescence
To find what shift is needed for the fluorescence, upcast and downcast profiles were examined to determine the vertical offset of the temperature and fluorescence traces. The difference between the two offsets is treated as a measure of how much the fluorescence needs to be shifted. The “excess” offset for the fluorescence was divided by the averaged descent/ascent rate and divided by 2 (since the shift will be applied to both up and downcast) to find the shift (in seconds) to remove that offset. For this cruise the results varied from +0.7s to +1.5s. A shift of 1s (+24 records) has been used for most cruises in the past and was applied to this data.
12. BOTTLE FILE PREPARATION 
The BOT files were averaged to enable an addsamp file to be created. The addsamp file was edited to add sample numbers taken from the rosette sheets. 
Cast #92 was interrupted and restarted as cast #93 during the upcast. The samavg files from these two casts were combined using MERGE. 

CHLOROPHYLL-a: File 2004-25chlarc.xls was obtained from the Melanie Quenneville. There was a flag channel and comments. There were duplicate samples which were averaged. Non-standard channel names were corrected. The corrected file was saved as 2004-25chlarc.csv. This was converted to CHL files. The general comment from the header of the spreadsheet was added to the general comments to be added at the end of processing, 2004-25-bottle-header.txt. 

The data listed as from cast #93 was renamed as #92; #93 was the continuation of cast #92. All CHL sampling came after the restart of the cast as #93.

DISSOLVED OXYGEN: There were 2 separate problems with the DO bottle data during this cruise. First, there were many flakes observed and it was feared this was due to a problem in the chemicals. Part-way through the cruise the reagents were changed. Duplicates were taken for 3 bottles from each of 3 casts. A summary of the duplicates is in duplicate_study.xls and a summary of the results follows:

	Pressure
	DO-new
	DO-old
	Difference
	% difference

	125
	2.211
	2.165
	-0.046
	-2.08

	30
	3.770
	3.553
	-0.217
	-5.76

	5
	4.892
	4.922
	0.030
	0.61

	250
	1.913
	1.872
	-0.041
	-2.14

	100
	3.763
	3.763
	0.000
	0.00

	5
	6.421
	6.405
	-0.016
	-0.25

	800
	0.240
	0.242
	0.002
	0.83

	300
	1.895
	1.905
	0.010
	0.53

	175
	3.631
	3.540
	-0.091
	-2.51

	Average
	
	
	-0.041
	-1.20


The new chemicals gave higher results by an average of 0.04ml/l or 1.2%. If one point is excluded from the comparison then the new chemicals are higher by only 0.02ml/l or 0.7%. So the differences are very small and the sign varies.
Based on the duplicate study and the observations during subsequent cruises, it was decided that the flakes did not affect the DO values significantly. The flakes were not produced by the chemicals in titration, but were coming from the Niskin bottles themselves. For those samples with duplicates, the new values were selected for consistency within the file.
A later problem emerged when it was found there was a software problem that affected the casts from #41 onward. The blanks and standards were wrong. Sheila Toews did a recalibration to correct for the errors. The ADD files were produced by Sheila in November 2004. She later discovered an error and produced DOXX files for casts #33 to the end with both the original DO value and a newly calculated one. There were problems in the format of 4 of the new files which were fixed using a text editor to change spacing and header statements about units and format. 

All the files with the new calculation of DO were modified to remove the original calculation of DO, reordered and saved as ADD files. The ADD files had flags and comments. The duplicate samples were removed from the ADD files. One bad record was removed from cast #73 (null value followed by a second sample with the proper value for that sample.)
The DO values were plotted against salinity and the only point that looks odd is for cast #66, 250db. The value seems high. This point was flagged as “c” after review by Frank Whitney.
SALINITY: Three lines were removed (empty bottles and standards) from the salinity analysis spreadsheet 2004-25-sal.xls and it was saved as 2004-25-sal.csv. There is a flag channel but no entries as none were needed.

NUTRIENTS: File 2004-25nuts.xls was obtained from the analyst. Flags and comments had been added. Channel names were changed to standard format and the file was saved as a csv file and then converted to individual NUTS files. These were sorted on sample number and called NUT1.
The sample numbers were added to the BOT files to create SAM files, which were averaged to create SAMAVG files. They were then merged with the SAL, ADD, CHL and NUT1 files in 4 steps. (Output: MRG1, MRG2, MRG3 and MRG) 
13. COMPARE
Salinity
COMPARE was run. The primary salinity is high on average by 0.0017psu and the secondary is high by 0.0026psu. The primary is flattest with pressure and the secondary flattest with time, but both were acceptably flat. If the drift between calibrations is linear then we would expect that the choice of post-cruise conductivity calibrations would lead to the primary salinity being high by about 0.0015psu and the secondary being the same as the bottles. It would appear that something is causing error in the secondary salinity other than calibration, or that the drift in the secondary was far from linear.
The first 2 rosette casts have different equipment, although the primary conductivity sensors are the same. The bottles are all shallow and there is a lot of scatter in the differences. The primary and secondary salinity are both higher than the bottles by an average of 0.002psu. Using the same calibration as is used for the rest of the cruise seems reasonable for the primary salinity at least. (See 2004-25-sal-comp1.xls.)
COMPARE was also run with Niskin Bottle number as the reference channel. The results are quite flat, so there is no evidence of a bad Niskin bottle, or problems caused by being close to the bottom as occurred during 2004-26. (See 2004-25-bot-comp.xls.)
There were 3 outliers that were investigated to see if flags should be assigned to the bottle values. There were no problems noted by the analyst. The standard deviations in the primary salinity in the CTD files were small. The three samples were labelled “c” and a note of explanation put in the headers: 

cast #58, sample #110

cast #116, sample #313
cast #119, sample #343
Fluorescence versus titrated Chlorophyll
COMPARE was run and the CSV file used to plot chlorophyll versus fluorescence. The slope of CHL versus FL was about 0.95 which is closer to 1 than usual, even though there was data at fairly high values. There was a lot of scatter. If just the values lower then 2 are examined the slope looks very close to 1. For FL>4 the FL values are a little higher than CHL. Between 2 and 4 the differences are very noisy. When the ratio of FL/CHL was plotted against CHL 6 records look out of line with the others. When those were excluded from the comparison a tight fit was found between CHL and FL

CHL = 0.980 * FL   + 0.209ml/l or


FL    = 1.020 * CHL – 0.213ml/l

When the dark value is subtracted from the fluorescence the fit is


CHL = 0.950 * FL  +  0.379ml/l

The outliers were examined, and in every case the CTD data is either noisy and/or in an area of large gradient. One of the CHL samples was already flagged as having variability greater than 10%. There is no justification for further flagging. (See 2004-25-chl-comp1.xls)
11. 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: The only warning was for cast #93 which was an upcast only.
For cast #40 there was a long soak period during which the CTD went down to 5 or db then back to 2db. To ensure that DELETE picked the cleanest data some records were removed from the beginning of the file and DELETE was rerun. The results were better between 3 and 6db.
12. DETAILED EDITING
The primary sensors will be chosen because the salinity is closer to the bottles and less noisy than that from the secondary.
Page plots were produced. These were used to guide the editing.
There was a lot of unusual noise in the salinity data in high gradient areas even when the descent rate was high. There are often features with a thickness of up to a metre or two, with salinity values that are too low in areas where the temperature is decreasing, but sometimes the values are too high in the same conditions. This suggests that fine-tuning alignment will not help. Some of the noise is two-sided, which suggests flow-rate problems, but much of it is not. Similar problems were noted during 2004-20 when suspicion fell on the pump and/or plumbing. Where such features are large and unstable they were edited. When stable they still looked suspicious but were left alone if it was not clear how to edit.
The following casts required heavy editing: 23-32, 40-45, 49, 50, 57, 87, 101-104, 106, 108, 109, 120.
All other casts required light editing. 
(Note: Heavy editing is a subjective judgment based on needing to remove many records between 20db below the surface and 20db above the bottom of the cast.)

For casts from which 1db or more of data was removed from the bottom, the altimeter heading was adjusted, so that it more accurately reflects the distance from the deepest data point to the bottom. Note was made of this in the comment section that explains how the altimeter heading value is calculated.

A second run of CTDEDIT was used to clean or remove sections of transmissivity that were very bad for casts 54, 55, 57, 58 and 60.
Note was made of the editing details in the headers of the relevant files. 
13. Other Comparisons

Previous experience with these sensors – 
· During 2004-20, which preceded this cruise, the same sensors were used as during the first 2 casts of this cruise. The primary sensors were closer to bottles, but very noisy. The secondary differed from the bottles by about 0.1psu. There were pressure-dependent differences between temperature sensors which seemed to vary with descent rate. The bottle calibration was inconsistent with the post-cruise calibration suggesting problems other than sensor calibration drift. Pumps or plumbing are suspect. Salinity measurements and flushing of Niskins looked fine based on shipboard tests. 
· The sensors used from cast #10 onwards were also used during 2004-26 which was immediately after this cruise. Conversion using the post-cruise calibrations produced primary and secondary salinity close to bottles when suspect bottom bottles were removed from the comparison. The secondary temperature sensor was different.
Historic ranges – Most data was within the historic ranges. The salinity from one cast in Queen Charlotte Sound was a little high between 60 and 80db. The temperatures were slightly high right at the surface for two casts in the southern part of the survey. None of the excursions are considered indicative of trouble with the sensors.

At depths of 1000 to 1500db the temperatures were often close to the historic maxima, but not higher. 
14. Recalibration
File 2004-25-recal.ccf was prepared to lower the primary salinity by 0.0017psu.

The SAM files were recalibrated using that file and COMPARE was rerun; the recalibration improves the fit to bottles very well. 

The EDT files were recalibrated using 2004-25-recal.ccf.

15. Special Fluorometer Processing

The EDT files were clipped to 100db and stored in a separate directory for the use of Angelica Peña. They were put through REMOVE and HEADEDIT to produce files FCTD.

The SAM files were put through CLEAN, REMOVE, HEADEDIT and saved as BOF.

The FCTD and BOF files were saved to a CD-ROM for Angelica Peña.
A median filter, fixed size=11, was applied to the fluorescence channel in the full EDT files to reduce spikiness. One cast was examined before and after this step and showed that the filter was effective. 
(Output: FIL)
16. BIN AVERAGE of CTD files
The following Bin Average values were applied to the FIL files (output AVG):

Bin channel = pressure



Averaging interval = 1.000
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 and no further editing was deemed necessary.
17. Final Plots

THIN and DERIVE were run to obtain values for tables, and page plots were prepared. 
18. FINAL CTD files steps
The Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Status:Pump, Descent_Rate and Flag channels were removed from all casts.

HEADER EDIT was used to fix formats and units and to add the following comment using file 2004-25hdr.txt:
Fluorescence:URU:Seapoint - The data are nominal and unedited except

that some records were removed in editing temperature and salinity.

Transmissivity: The data are unedited except for casts #54-60.

The salinity is unusually noisy in regions of high gradients.
The Standards Check routine was run and HEADER EDIT adjusted and rerun until no further problems were found. 
The final files were named CTD. 
A cross-reference listing was produced.
The sensor history was updated.
19. Final Bottle Files

The MRG files were put through CLEAN to remove the SeaBird headers. 
SORT was used to put the data in order of increasing pressure.

REMOVE was used to remove Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Status:Pump, Descent_Rate  and Flag.
HEADER EDIT was run to fix channel names and formats and to add a standard comment including an explanation of the quality flags. The following comments were added to the standard comment explaining quality flags and data methods:

All Chlorophyll samples were filtered within 4 hours of being sampled unless otherwise    reported.

                   Duplicate chlorophyll samples were taken for only 1 sample per cast.

The nutrients were analysed fresh at sea, by Wendy Richardson

Precision was determined by analyzing replicate samples drawn from one Niskin.



Pooled standard deviation of pairs of samples (Sp) was calculated by:

Sp = SQRT{sum (d*d)/2k} where k = no. of pairs and d = difference between pairs

Sp for nitrate for the range 1.5 to 45.3 uM was 0.08

Sp for silicate for the range 10.6 to 153.2 uM was 0.16

Sp for phosphate for the range 0.44 to 3.25 uM was 0.017

Accuracy was determined by using commercially available standards from WAKO Chemicals (Sagami Chemical Company of Japan).

The values were within 0.77 % of the 20 uM Nitrate Standard and 0.72 % of the 100 uM Silicate standard.
The standards check was run on all files and HEADEDIT adjusted until all format problems were resolved. 
20. Thermosalinograph Data
a.) Checking calibrations
There were 2 files containing TSG data. Reports were printed for the 2 con files and the calibrations were checked for temperature and conductivity. No errors were found. There was a change of configuration between the two with only one temperature channel for the first file and two for the second.
Two of the sensors had been recalibrated after the cruise in Dec. 2004. If the drift noted was steady with time then we anticipate that the main temperature sensor was reading low by about 0.0009C and the salinity high by about 0.007psu, for a net salinity error of +0.008psu. The secondary temperature sensor had been recalibrated shortly before the cruise.

b.) Converting to IOS Headers and adding position headers and time channels.
The data was converted to CNV files using a SeaSoft routine. The channels converted were: Scan_Number, Temperature:Primary, Temperature:Secondary, Conductivity:Primary, Fluorescence:URU:Wetlabs, UPloy0, Latitude, Longitude, Salinity:T0:C0 and Time Julian and then converted to IOS HEADER format.

Note that UPloy0 was the actual channel name, not my typo, and that it contains the flow rate.

CLEAN was run to add Start and End times and Longitude and Latitude minima and maxima to the headers. The times are said to be in UTC and that appears to be correct.

Time-series plots were produced and show that the fluorescence was off-scale for the first 15 hours. When a useful signal appears it is quite low, so it is assumed that there were no really any high values, just an instrumental problem. There is only one spike in each of the primary temperature and salinity channels. The secondary temperature shows no such spike so pad values were entered into the primary temperature and salinity channels for record #2355 of file 2004-25-0002.atc.
c.)  Checking Time Channel
The CTD data was thinned to reduce the files to a single point at or near 4db and exported to a spreadsheet. (2004-25CTD.csv) 
The ATC files were opened in EXCEL and reduced to a single header line and the channels of interest (Date, Time, T0, T1, Sal, Flow, Fluor, Lat, Long). All records were removed EXCEPT those that correspond to the time of a CTD cast. Those files were saved as 2004-29-000*-TSGatCTDsite.XLS. 

A quick check was made that the positions are the same at the beginning and end of the file. There was no discrepancy between the two. The positions were dropped from this file and it was saved as 2004-25CTD.xls. This will be used to compare the temperature and salinity channels.
d.) Alignment check
The files were examined in CTDEDIT to see if there was any alignment needed between C and T. The temperature led the conductivity by 1 record in many places, but the opposite also occurred often. As has been observed before with this equipment there is no clear pattern; the alignment is assumed to be good. (In processing 2004-29 a few tests were done using SHIFT after adding a pressure channel, just to ensure that the data did not improve. Even a large shift had little effect on the noisiness of the salinity.)
e.) Comparison of T, S and Fl from TSG and CTD data
· T1 vs T2 For a first comparison the CNV files were opened in EXCEL. The differences between the two temperature channels are very noisy with a few quiet patches that probably correspond to stops. If all data is included the temperature from the lab is higher than the remote temperature by an average of 0.155Cº. To get a good comparison we want a well-mixed surface layer and little ship drift. There were few such casts. Cast #61 had the deepest mixed-layer but the CTD data suggests there was a lot of noise in temperature around 4db. It is not known if this would affect the TSG data. During that stop the difference was 0.125Cº. Cast #132 was quite well-mixed with quiet CTD data near 4db and had an average difference of -0.1Cº. During 2004-29 the differences were found to be 0.13Cº. 
· T1 lag A plot was made of a small section when the ship was moving so there is a larger temperature gradient than when stopped. Using this section it appears that the T1 signal lags the T2 signal by about 10 scans, or 5 minutes. Shifting the primary temperature by 10 scans reduced the average difference only slightly, so the primary source of the noise is either not due to the transit time, or the lag estimate is wrong. (See 2004-29-000*2diff.xls.)

· TSG vs CTD The spreadsheets comparing CTD and TSG files were then examined to find the differences between the salinity, fluorescence and temperature channels for the CTD and the TSG. First a plot was made of pressures from the CTD data; for 3 casts the pressure was 5db rather than 4, so these were excluded from the comparison. Graphs were prepared comparing the two TSG temperature channels and the salinity with those of the CTD. The plots show a fairly steady offset with the biggest offsets appearing to be for the near-shore casts. This is probably due to ship drift and larger gradients in temperature. (2004-29-comp-TSG-CTD.xls)

The TSG primary temperature was higher than that of the CTD by an average of 0.3106Cº and the remote TSG temperature was higher by 0.1595Cº. The salinity of the TSG was low by about 0.0654psu. There is a lot of scatter in the comparison with many outliers. These averages were redone excluding data for which the intake temperature differed from the CTD temperature by more than 0.5Cº; there were 8 such casts. With those exclusions the TSG primary temperature was higher than the CTD by an average of 0.224Cº, the remote TSG temperature was higher than the CTD by an average of 0.087Cº and the TSG salinity was lower than the CTD by an average of 0.0468psu. During cast #132 when the surface gradients and drift were low the TSG temperature was higher than the CTD by 0.15Cº. During cast #61 which was also well mixed, but had some noise in the CTD data it was higher by 0.11Cº. During 2004-29 when only offshore casts were considered this instrument was found to be low by 0.05psu. 

The same data was used to compare the fluorescence from the two instruments. The CTD values are higher than the thermosalinograph, CTD FL= 6.9 * FL – 0.4 ug/l.
· Calibration information There was a post-cruise calibration in December 2004. If we presume linear drift then we would predict that the TSG primary temperature was too low by 0.0009. The conductivity drift would lead to the TSG salinity reading low by 0.011psu. That gives a net expected error in salinity of about 0.010psu. The remote temperature sensor had been recalibrated a month before the cruise, so we anticipate that it should be accurate. The difference between the CTD and the TSG remote temperature may be due to mismatch in depth. Many of the CTD casts had data removed from the top 4db, so the data going into the 4-5db bins may be mostly closer to 5db than 4db. Given that the surface was not very well-mixed this could be significant. Based on post-cruise calibration drifts we expect that the CTD primary temperature has an error of <0.0001Cº and the CTD salinity was recalibrated. (CTD-TSG-comp.xls)

· Loop Bottle Comparisons Next thing to check is the comparison of 15 loop salinity bottle samples and the TSG data. The first sample does not overlap with the TSG data. For the other samples the bottle values were compared with the closest TSG data record in time, and with an average of 5 TSG values around that time (2 minutes). The differences showed a lot of scatter. As a measure of variability the TSG salinity was compared with the 2 minute-average TSG salinity. The differences were plotted against that. This showed that the variability in the TSG record was responsible for most of the scatter. When 2 records in high variability areas were excluded the TSG was found to be lower than the bottles by 0.042psu. When 6 records were excluded the TSG was found to be low by 0.036psu. When the variability was very low the differences were 0.022 and 0.005psu. In every case the TSG was low. There were no good matches in time between loop samples and CTD casts.
The fluorometer was off-scale until sample number 5. Fluorescence values were found by averaging over 2 seconds (5 records) and compared with the loop chlorophyll values. The ratio of CHL to FL ranged from 2.5 to 8.5 with an average of 4.8 and the highest values occurring for the highest CHL. If the same points are excluded as in the salinity comparison the average ratio is 4.3. Most of the chlorophyll values are between 1 and 2. A fit of CHL = 9.7*FL – 2.2ug/l was found when the noisy TSG data is excluded.
· History For 2004-20 and 2004-24 when a SeaBird25 was used in the loop rather than the TSG, the offsets applied were -0.21Cº/ +0.017psu. During 2004-29 the TSG temperature was found to be high by about 0.13Cº and the salinity low by about 0.045psu. There were great doubts about the calibration. There is some evidence that surface water can get sucked into the intake for the TSG. This would lead to TSG being lower compared to the CTD than it is compared to the loop.
During 2004-29 there was no chlorophyll sampling from the loop, but the TSG fluorescence was compared to the fluorometer on the CTD and the fit was

CTD Fluorescence = 9.28 * TSG Fluorescence – 0.15ug/l.

Conclusions The TSG fluorescence is lower than the loop chlorophyll by a factor of about 10 and the CTD fluorescence by a factor of about 6.7. This is at least similar to the results of 2004-29. No attempt will be made to calibrate the fluorescence at this time; it will be left in volts.
Based on calibration we expect that the TSG primary temperature is low by 0.0009Cº while the secondary has an error of less than 0.0001Cº. The difference between the two shows that the water is warmed by between 0.10Cº and 0.16Cº in the loop system. When we subtract the likely effect of warming in the loop, the two TSG temperatures are each higher than the CTD temperature by about 0.09Cº, on average; but for two casts with low gradient surface waters that was not the case – the differences were in the range expected from warming alone (0.11 and 0.16Cº). The CTD temperature calibration is believed to be quite good, so that extra apparent warming in the average differences is probably a measure of the mismatch in the depths of the CTD data and the water being sampled by the TSG. Rick Thomson suggested for 2004-29 that we weight our recalibration of temperature to the comparison during good CTD casts (low surface gradients). The primary temperature will be corrected by subtracting 0.13Cº. 

Based on calibration we expect the TSG salinity to be low by about 0.010psu. It is lower than the CTD by about 0.047psu, on average, and for casts #61 and 132 the differences are 0.024 and 0.048psu. The TSG salinity is lower than the loop bottles by from 0.005 to 0.042. On the principal that we can only hope to correct for calibration errors, we will raise the salinity by 0.03psu. This may be too high, but is lower than the correction used for 2004-29. It will leave error estimates of ±0.02psu.
f.) Editing
One record was replaced with pad values earlier; no further editing was done.
g.) Recalibration
CALIBRATE was used to apply offsets of -0.13 Cº and +0.03psu to Temperature:Primary and Salinity:T0:C0. The uncertainty is on the order of 0.03 and 0.02 for T and S, respectively.
A few data points were checked to ensure the salinity calibration was done correctly.

Plots were made of the two temperature channels before and after the recalibration and the results show that the corrections were done properly.

h.) Preparing Final Files
REMOVE was used to remove the following channels: Scan_Number, Conductivity:Primary, Flag, Temperature:Secondary,UPloy0

HEADER EDIT was used to add a comment, change the DATA TYPE to THERMOSALINOGRAPH, add the depth of sampling to the header and change the fluorescence channel name to FLUORESCENCE and the corresponding units to VOLTS.

Particulars
1.   No station name in header, should be CPE1. Big differences between T and S sensors.
4.   Big differences between T and S sensors.
10.  CTD sensors including transmissometer changed.

27.  Pumps off.

28.  Pumps off.

36.  Niskin #11 spigot snapped off. Niskin replaced.
45.  Transmissometer starts acting up.

58.  Transmissometer failed 1250m down, on again 750m up.

60.  Transmissometer failed.

61.  Transmissometer changed to #723

72.  Scrambled GSP headers.

83.  Touched bottom.

92.  Computer accidentally rebooted at 20m. Problem converting the file at sea. No problem doing it in processing.
93.  Completion of upcast from cast 92. Only the last bottle is good.

114. Station name wrong in header, should be LB9. Scrambled GSP headers
120. Station label on samples is wrong.
122. File started in error; stopped and restarted as #121. No useful data in 122. 

136. Scrambled GSP headers.

Institute of Ocean Sciences    CRUISE SUMMARY

	Cruise ID#:    2004-25

	Dates:   Start: September 2, 2004                   End: September 11, 2004

	Location: West Coast Vancouver Island        Vessel:  John P. Tully

	Party Chief: Yelland D.


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

	1
	SEABIRD
	911+
	0585
	Yes
	Yes


CTD Calibration Information 
Make/Model/Serial#:
SEABIRD/911+/0585               Cruise ID#:

2004-25


Configuration for casts #1 and #4

	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature

	2023
	20/12/03
	Factory
	14/10/04
	Factory

	Conductivity

	1763
	19/12/03

	“
	19/11/04
	“

	Secondary Temp.

	2106
	06/05/04
	“
	18/11/04
	“

	Secondary Cond.
	2102
	07/05/04
	“

	15/10/04
	“

	Transmissometer
	723DR
	24/10/03
	IOS
	
	

	Fluorometer
	2229
	
	
	
	

	Altimeter
	1024
	
	
	
	

	Pressure Sensor
	77511
	30/09/00
	Factory
	
	


Configuration for casts #10 through 60
	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature

	2106
	06/05/04
	Factory
	18/11/04
	Factory

	Conductivity

	1763
	19/12/03


	“
	19/11/04
	“

	Secondary Temp.

	2449
	17/05/03
	“
	16/10/04
	“

	Secondary Cond.
	1766
	15/05/03
	“

	15/10/04
	“

	Transmissometer
	333DR
	06/01/04
	IOS
	
	

	Fluorometer
	2229
	
	
	
	

	Altimeter
	1024
	
	
	
	

	Pressure Sensor
	77511
	30/09/00
	Factory
	
	


Configuration for casts #61 through 137
	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature

	2106
	06/05/04
	Factory
	18/11/04
	Factory

	Conductivity

	1763
	19/12/03


	“
	19/11/04
	“

	Secondary Temp.

	2449
	17/05/03
	“
	16/10/04
	“

	Secondary Cond.
	1766
	15/05/03
	“

	15/10/04
	“

	Transmissometer
	723DR
	24/10/03
	IOS
	
	

	Fluorometer
	2229
	
	
	
	

	Altimeter
	1024
	
	
	
	

	Pressure Sensor
	77511
	30/09/00
	Factory
	
	


TSG Calibration Information

  Make/Model/Serial#:
SEABIRD/21/2487       Cruise ID#:
2004-25


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2487
	10/12/03
	Factory
	4/12/04
	Factory

	Conductivity
	2487
	10/12/03
	“
	4/12/04
	“

	Secondary Temp.
	2416
	05/08/04
	“
	
	

	Wetlab WetstarFluorometer
	WS3S-713P
	18/01/2001
	“
	
	


[image: image1.png]LOMTED: BER//2

2004-25 event #

e 12,0 15,00 12400
L L . .00
2 st.i0-|
2
i
£
'Z, 50.00
a0
a0 T T T .00
12,0 2.0 17,0 1200 124,00
West Longitude

START TIME: UTC 20@4/89/03 02





[image: image2.png]LOMTED: BER//2

2004-25 stn name

e 12,0 15,00 12400
L L . .00
2 st.i0-|
2
i
£
'Z, 50.00
a0
a0 T T T .00
12,0 2.0 17,0 1200 124,00
West Longitude

START TIME: UTC 20@4/89/03 02





PAGE  
1

