REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	19 November 2018
	File 2004-24-0044.CHE had duplicate sample numbers for nutrients which led to 1 extra record and errors in samples #285 and 286. Extra line was removed and nutrient values corrected.

	15 November 2005
	TSG fluorescence was recalibrated using manufacturer’s calibration


PROCESSING NOTES
Cruise: 2004-24
Agency: OSAP

Location: Queen Charlotte Sound
Project: Central Coast British Columbia BioChemical Study
Party Chief: Ianson D.
Platform: John P. Tully
Date: 11 August 2004 – 19 August 2004
Processed by: Germaine Gatien

Date of Processing: 17 November 2004 –14 December 2004
Number of original CTD casts: 24
Number of casts processed: 24
Number of rosette casts: 23 (Bottles were fired during cast #1 but no samples were taken.)
INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD (#0550) was mounted with a Chelsea transmissometer (#498DR), a Seabird Dissolved Oxygen Sensor (#0047), Altimeter (#1024), a PAR sensor (#4615) and a Seapoint Fluorometer (#2356) with a 10X cable. The deck unit was a model 911+ (#0508). The salinometer was a Portasal model 8410 (#58879). A SeaBird 25 mounted with temperature sensor #4054, conductivity sensor #2754 and fluorometer (713P) was used in the loop.
SUMMARY OF QUALITY AND CONCERNS
There were severe problems with the CTD during this cruise. They are believed to have originated with a connector and primarily affected the primary temperature and all variables derived from it. However, other channels were sometimes affected including altimetry and secondary temperature. The oxygen voltage looks fine, but due to temperature problems the dissolved oxygen could not be derived for part of some casts. 
The differences between the temperature channels are pressure-dependent and vary according to whether the CTD is moving up or down, suggesting plumbing problems. Similar behaviour was noted during 2004-20 when there were different secondary sensors and a different CTD. The temperature data is considered to be of lower quality than usual, but there is no way to establish the size of the error. 

The secondary salinity was chosen due to the problems in the primary temperature. There is a lot of noise in the secondary salinity but it is primarily bi-polar, so averaging should minimize the problem. There is a large difference between the salinity and the bottles, but this may be caused by errors in temperature or pump problems. The sensor had been recalibrated fairly recently. A similar large difference was noted during 2004-20 using different secondary sensors.

The salinity should be considered of lower quality than usual. The differences from bottles showed a large scatter even at great depth. The errors are likely to be at least ±0.005psu.
The transmissivity, dissolved oxygen and fluorescence are unedited, except where records were removed in the editing of temperature and salinity.

The dissolved oxygen data in the CTD files should be considered: 

· ±0.2ml/l in the top 200m 
· ±0.1ml/l from 200m to 1000m

· unreliable below 1000m (data was removed for pressure>1000)
One DAT file was corrupted, probably by being opened with a text editor.

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. 
Some of the salinity, and all dissolved oxygen and nutrient bottle data were obtained with flags and comments. The extracted chlorophyll data were not yet available.
The cruise summary sheet was completed.
The configuration files were obtained and the calibration constants were checked. A few errors were found: the date of the pressure calibration, the offset for pressure and the serial number of the dissolved oxygen sensor. Those were corrected and the resulting file named 2004-24-CTD.con. During the processing of 2004-20 large differences were found between the two temperature channels. A post-cruise calibration showed that the primary temperature sensor had drifted by 0.001Cº since the previous calibration. That sensor was used as the primary for this cruise as well so the co-efficients from the post-cruise calibration were entered in 2004-24-CTD.con.
The history of the conductivity and pressure sensors was found. The pressure offset for this CTD was 0 for the previous two uses but earlier values of +1.5 and +0.5 were found appropriate. The con file had an offset of -0.7 which seems unlikely, so that was replaced by 0 for an initial conversion. A few files were then checked and the pressures at the surface look a little low, so +0.5 was entered in the offset of 2004-24-ctd.con. 
3. Conversion of Raw Data
The raw data were converted using the configuration file 2004-24-ctd.con. A few casts were examined and all expected channels are present. The up and downcasts are reasonably similar and the pairs of sensors are close during downcasts; upcasts show larger differences. There were severe problems in the DO and primary temperature data for casts #10, 12 and 14. The DO would be affected by the temperature data. The oxygen voltage looks ok. The altimetry was extremely noisy but there is a clear signal near the bottom for some casts. 
Rosette files were converted using a start time of -2s and duration of 5s. 
4. WILDEDIT

Program WILDEDIT was used to remove spikes from the pressure and temperature channels only.
5. ALIGNCTD

ALIGNCTD was not run since the deck unit had advanced both conductivity channels. Fine-tuning of these channels and of fluorescence and dissolved oxygen will be done later using SHIFT.
6. CELLTM

Tests were run on a few 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). The best results varied from feature to feature and cast to cast. The best results overall were with (0.0245, 9.5) and for both channels. CELLTM was run using (0.0245, 9.5) on both conductivity channels.
CELLTM would not run on cast #18. A routine to repair carriage return errors was run on the cast and it was then reconverted. This version ran without trouble.
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. STRIP

The dissolved oxygen data was corrupted by bad primary temperature in 4 casts (6, 10, 12, 14). The primary temperature and dissolved oxygen channels were removed using STRIP and DERIVE was used to recalculate the dissolved oxygen based on the oxygen voltage and secondary temperature. This might produce useful DO data for the bad casts. All casts were put through this step, so they are available as needed later in the processing. They were converted to IOS headers and put through CLEAN. They were given the extension CLNDO to distinguish them from the regular files.
A similar routine was applied to the bottle files. 

9. 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

	27
	740
	-0.0005 (0.002↑)
	+0.0013
	+0.016
	Good

	27
	2650
	+0.0019
	+0.0013
	+0.014
	“

	29
	750
	-0.0010 (0.0015↑)
	+0.00135
	+0.017
	“

	29
	1420
	+0.0010
	+0.00135
	+0.015
	“

	39
	750
	-0.0005 (-0.002↑)
	+0.00155
	+0.019
	“

	39
	820
	-0.0010
	+0.00155
	+0.018
	“


The differences in conductivity are fairly constant and depth-independent. The differences in temperature are very large and pressure-dependent. The differences in salinity are large and somewhat variable. The salinity differences are similar to those noted during 2004-20 with the same primary sensors but different secondary ones. At that time the primary were closer to the bottles. The upcast results are quite different in temperature, but not conductivity. There is no evidence as to whether the variations are due to the primary or secondary temperature sensors or with the plumbing. 
A test conversion of cast #27 using the pre-cruise temperature calibration found differences at 2650db of 0.0027Cº and 0.0030Cº for the downcast and upcast, respectively. The temperature differences are smaller with the post-cruise calibration but still pretty large. This may imply there are problems in the secondary temperature as well, or that some plumbing issues are affecting temperature.

10. 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 many outliers were found in the primary temperature data only for casts #6, 10, 12 and 14. There is no way to edit this data.  There were 5 casts in which the pressure looked a little odd, but these are for casts during which the CTD was reversed during the upcast for extra rosette sampling or where several samples were taken at the same depth. 
11. Checking Headers

The cruise track was plotted and no problems noted.
A header summary, a header check and cross-reference listing were produced. The only problem noted is that there are no details about sensors in the instrument summary for cast #20 and 26. This was found to be a bug in the IOS SHELL conversion routine. The problem was fixed by patching the instrument section from cast #19 into that part of the headers for #20 and #26. The conversion routine has now been fixed.
The average surface pressure is 1.9db which is a little low for the Tully, but all values are positive, and the error would not be more than 0.5db. 
The altimetry was exported to a spreadsheet; a few casts were examined and confirmed the values were reasonable.
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. 
The salinity analysis spreadsheet was edited to remove entries where no sample was taken and it was saved in CSV format. This was converted to SAL files.
There were 9 duplicate samples and the differences were 0.0005, 0.0008, 0.0001, 0.0000, 0.0024, 0.0000, 0.0001 and 0.0004psu. If we exclude sample #102 from cast #20 (0.0024psu), the average difference is 0.0003 and the range is 0.0000 to 0.0008psu. All the analyses were done on board the Tully. Neither of the duplicates with the larger difference (0.0024psu) agrees well with either of the CTD salinity channels.
The comments for flags were transferred from the spreadsheet to the headers of the individual SAL files.
The nutrient spreadsheet was changed to CSV format and then converted to NUT1 files. A header was added to these files which were then named as NUT2. Comments concerning flags were transferred from the spreadsheet to the headers for casts #32 and 45. The file was then sorted on sample_number and named NUTS. The flags for three samples for cast #32 were changed from “d” to “c” after consultation with Debby Ianson.
The ADD files had flags and comments as needed. (Sheila Toews discovered an error in the oxygen program that produced faulty values for casts 39-45, so this step was repeated late in the processing job.) The new file for cast #44 was edited to average the duplicates. Remove and HeadEdit were used to remove the old DOX channel and rename the new channel with the standard name.) For casts #12, 14, 20, 22, 34 and 44 there were duplicate samples. The average was entered for DO and the two values were entered in the header. The differences were 0.036, 0.008, 0.148, 0.071, 0.011 and 0.067ml/l for an average of 0.057ml/l, or 0.038ml/l if one value is excluded.  
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 and NUTS files in three steps. (Output: MRG1, MRG2 and MRG) 
14. COMPARE
Salinity (Note: A small error in the pressure in the bottle files was found late in the processing. The bottle files were recreated and COMPARE was rerun to check whether the calibration needed to be re-visited. See the end of the report for a discussion of this.)

COMPARE was run. As expected the data from casts #6, 10, 12 and 14 contain some very bad comparisons. Other data from those casts are mild outliers. Excluding those outliers and all data from above 400db, the primary salinity is found to be low by 0.0029psu and quite flat with pressure. However, there are only 11 points in the comparison. For the secondary salinity there are not the extreme outliers, but there is a lot of scatter. When 5 outliers and all data from above 400db are excluded the differences between CTD and bottles are quite flat with pressure; the average difference indicates that the CTD is high by 0.0118psu. The surprising thing is that the points that are extreme outliers for the primary, are moderate outliers for the secondary, suggesting that the temperature problems are more complex than they first appear. The differences for the secondary are very close to those found during 2004-20 using different sensors, different deck unit and a different CTD. This suggests some sort of basic plumbing problem or interference or remarkable coincidence. The dissolved oxygen sensor was not used for 2004-20, so interference from that is not a likely explanation. Poor bottle flushing won’t explain the differences because there is only weak pressure-dependence and the primary salinity is not affected in the same way. There is no obvious time-dependence when the same data are used as in the pressure comparison, but there are only 3 casts in the comparison for the primary and 5 for the secondary. (See 2004-24-sal-comp1.xls.)
Given the problems with the primary sensors it is necessary to use the secondary sensors for at least 4 casts. The large difference between the CTD salinity and bottles is worrisome, especially since it is unlikely to be due to sensor error. Moreover, there is at least some doubt about the secondary data from the casts that had bad primary temperature. However, the pressure-dependence of the primary sensors during 2004-20 gives another reason to choose secondary sensors for all casts for this cruise.
NOTE: After processing to this point the post-cruise calibration for the primary conductivity was completed. This indicates that the CTD is likely to have salinity low by something like 0.006psu if the drift in the sensors was linear with time. That looks worse than COMPARE suggests, so that may mean the drift occurred mostly after this cruise, or that there were offsetting errors due to problems other than the sensor calibration. 
Keep in mind that during 2004-20 the bottle comparison showed that both pairs of sensors produced salinity higher than expected based on post-cruise calibrations. There were temperature problems during both cruises and that may be having a more subtle effect than is immediately obvious. The results of 2004-20 and 2004-24 support the idea of a source of error other than sensor drift.
Dissolved Oxygen
COMPARE was run and plots were prepared of differences between CTD and titrated values versus pressure, DO and cast number. There were many severe outliers – all from bottles that were severe outliers in the salinity comparison, presumably due to the bad CTD primary temperature. As usual the fit versus DO was best. When those values were removed from the comparison as well as those from the top 5db, below 1200db and a few minor outliers, the fit versus DO was:
DOX (Titrated) = 1.078* DOX (CTD) + 0.023

The last three times this sensor was used were for 2004-22 (July 2004), 2004-21 (June) and 2004-10 (June) when the fits were:
DOX (Titrated) = 1.0785* DOX (CTD) - 0.0309 (Offshore)
DOX (Titrated) = 1.0437* DOX (CTD) + 0.07 (Inshore)

DOX (Titrated) = 1.0772* DOX (CTD) + 0.0331 (Offshore)

The three cruises sampling offshore waters have very similar fits. No outliers were extreme enough to justify flagging. (See 2004-24-dox-comp1.xls)

For the 4 casts with bad primary temperature a comparison was made of just the bad points. For those the fit of differences versus DO was DOX (Titrated) = 2.9* DOX (CTD) - 0.1, so clearly out of line with our expectations for this instrument. The bad points are all between 100db and 1000db. As a test the rosette files were reconverted without primary temperature and dissolved oxygen channels. Oxygen voltage was converted. Then the SeaSoft routine to create bottle files was used to average the bottles and derive dissolved oxygen. Using this data a fit was made of CTD DO versus titrated DO from bottles. The fit was not linear and the CTD DOX was generally higher than the bottles, whereas it is usually lower. So using the secondary temperature will not be satisfactory for calculating DO. This might be possible if the differences between the two temperature channels were not so large and pressure-dependent. The DO channel will be stripped from those 4 casts as it cannot be considered reliable. (See Sec-T-DOX-COMP.xls.)
15. SHIFT

Conductivity
Tests were run on several casts with various shifts of conductivity and the best results overall were with no advancement to the primary and -0.2records for the secondary.
All casts were put through SHIFT using -0.02 records for the secondary conductivity. 
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 +1s to +1.5s. Overall a shift of 1s (+24 records) looked best. This is the value that has been used for most cruises in the past, but during 2004-11 +36 records was used.
The fluorescence channel was advanced by 24 records for all casts.
Dissolved Oxygen
Tests were done on a few casts to study the alignment of the oxygen data. Tests were done shifting the DO by +100 to +160 records and the best results were found using +100 or +120 records. In other recent cruises using this instrument, either +120 or +140 records has been used. A shift of +120 records was applied to all casts.
13. 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 warnings were for the 4 casts with big problems in the primary temperature data, namely casts 6, 10, 12 and 14. The warnings pertain to gaps in the data; DELETE performed well. In studying the warnings, a few observations were made about the bad data that might be useful as diagnostics.

A text editor was used to examine cast #6 before and after DELETE to ensure that the results of DELETE are reasonable. The CTD was slowed down several times in the middle of the downcast, and at around 1000db it was taken up 10m before continuing the downcast. It is not obvious how to edit the data and DELETE seems to have done a reasonable job. However, it was noted that the surface data might be improved by deleting the first 4081 records to remove an initial partial downcast. DELETE was rerun after the editing. This did not improve the data much, but certainly did not make it worse.
All the DEL files were copied to *.EDT.

14. Diagnostics re bad data
As noted in the log the primary temperature was very bad. The dissolved oxygen looked bad too, but this appears to be because it was derived from bad temperature. The oxygen voltage looks fine.

The fluorometry and transmissivity seem unaffected. But when the temperature goes off scale, the altimetry starts giving false low values, in packets of 19 records. There then follow normal records for about 53 or 54 records.  The primary conductivity is not as bad as the temperature, but it is affected, seeming to gradually return to believable values and then spike up whenever the altimeter gives bad values. 

An interesting thing is that at many points there are gaps in the record. This is generally the case at the point when the temperature signal went bad, but also occurs when the temperature is already off-scale. In almost all cases the number of missing records is a multiple of 50 (50, 100 and 150)
15. DETAILED EDITING
This cruise is a real puzzle. Do we choose the primary sensors for all but 4 casts because they are closer to the bottles, or do we go with the secondary because we can use them for all casts. The primary comparison does not agree well with the post-cruise calibration results. Similar results were noted during 2004-20 with different secondary sensors. The huge spikes in the primary temperature were not seen during 2004-20. Since the secondary sensors were calibrated recently and have to be used for 4 of the casts, they will be selected for all casts.
Page plots were produced using (T1,S1). These were used to guide the editing.
The following casts required heavy editing: 6, 10, 14, 19, 39 and 44.
All other casts required fairly light editing. Note was made of the editing details in the headers of the relevant files. 
16. Other Comparisons

Previous experience with these sensors – The primary sensors have been used for many cruises since last recalibration. There is evidence of a drift towards low values. During 2004-20 in August 2004 problems were noted with a pressure-dependent recalibration applied. The secondary sensors have not been used since the last calibration. The DOX sensor has been used frequently; results are described in section 14.
Historic ranges – The only excursions from the historic ranges are some high temperatures in the top 10db at some sites, and between 600 and 800db for cast #12 and 550 and 650db for cast #29. Warm water has been noted at the surface from other 2004 cruises. Bill Crawford considers the deep excursions to be believable as these stations were on the slope. He expects low oxygen for the same casts. There is no SBE dissolved oxygen data for cast #12. The titrated values for cast #29 were sampled above and below the area of interest; the differences for those two bottles fall very close to the trend-line of differences versus DOX. The DOX data around 600db is quite close to that of the nearest offshore cast. (#27) In conclusion, the differences from the climatology do not suggest instrumental error. 
Repeat Casts – There were casts in Saanich Inlet at the beginning and end of the cruise, 8 days and 7km apart. The T-S curves were compared as were plots of T1, S1 and DOX versus pressure. There are significant differences around 50 to 70db but as this is around the sill height, Dario Stucchi believes they may well be real, and cannot be taken as evidence of problems with the data. The variations are not large at 100db. 
17. Initial Recalibration
File 2004-24-recal1.ccf was prepared to recalibrate the secondary salinity and dissolved oxygen using the results of section 11 (Corrected salinity = Sal – 0.0118; Corrected DOX = 1.078* DOX (CTD) + 0.023). This was applied to the EDT, MRG and SAM files. (Output: COR1, MRGCOR1, SAMCOR1)

COMPARE was rerun for SAL and DOX and the corrections were found to be made correctly. (See 2004-24-sal-comp2.xls and 2004-24-dox-comp2.xls.) NOTE: in the next step it is explained that this step was repeated using a slightly different DOX calibration. 
18. Final Dissolved Oxygen Comparison
The first recalibration corrects for the in situ errors in the sensor and the SHIFT routine corrects for transit time, but in the past there have sometimes been significant errors due to response-time problems. To check for such errors the downcast CTD data (after SHIFT and CALIBRATE) was compared with the bottles from the upcast. A set of downcast files were prepared by bin-averaging (0.25db bins) the COR1 files and thinning the data to the depths generally used for bottles. COMPARE was run comparing those files with the bottle data in the MRG files. The fit of differences versus pressure was found excluding outliers. The CTD is higher than the bottles by an average of +0.06ml/l. Because of problems with primary temperature there are severe outliers, and it is difficult to say whether there is pressure or time-dependence. The offset is a little higher than usual for this instrument, but the offset in the calibration applied was -0.6 lower than that used for 2004-22. Applying -0.06ml/l at this point would have almost the same result as using the equation applied to the 2004-22 when no further offset was needed. So in light of the problems in calibrating this cruise it was decided to redo the calibration of step 20 using the same DOX calibration as for 2004-22. (See 2004-24-dox-comp3.xls.) File 2004-24-recal1.ccf was edited and rerun. After the second attempt a comparison was made again of the averaged, thinned downcast CTD files and bottles and the results were satisfactory. (See 2004-24-dox-comp4.xls.)
19. Special Fluorometer Processing

The COR1 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 SAMCOR1 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 COR1 files to reduce spikiness. One cast was examined before and after this step and showed that the filter was effective. 
(Output: FIL)
20. 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.
A spreadsheet was prepared with altimeter readings taken from the header and the calculation was found to have worked properly.
21. Final Plots

CLEAN was run first to replace DOX values by pad values for casts #6, 10, 12 for pressures greater than 220db and for cast #14 for all pressures.

CLEAN was run again to replace DOX values by pad values for all casts for pressures greater than 1000db.

THIN and DERIVE were run to obtain values for tables and page plots were prepared using the edited data and displaying T & S profiles. 
Separate profile plots were prepared with Transmissivity, DOX, PAR and Fluorescence versus pressure for 0 to 200db.
22. FINAL CTD files steps (REMOVE, HEADEDIT and CALIBRATE)
The Scan_Number, Temperature:Primary, Salinity:T0:C0, Conductivity:Primary, Conductivity:Secondary, Status:Pump, Descent_Rate, Oxygen:Voltage:SBE, Altimeter and Flag channels were removed from all casts.
Also removed were the PAR channel from casts #6, 10, 12, 27-32 and DOX from cast #14.
HEADER EDIT was used to fix formats and units and to add the following comment using file 2004-24-hdr.hdr:

There were major problems with noise due to electrical problems. It primarily affected the primary temperature and all values derived from primary temperature, but also affected other channels. The worst problems were in casts 6, 10, 12 and 14, but all data should be used with caution.


The temperature data is considered to be of lower quality than usual for this instrument.

The transmissivity, dissolved oxygen and fluorescence are unedited, except where records were removed in the editing of temperature and salinity.

The dissolved oxygen data in the CTD files should be considered: 

- ±0.2ml/l in the top 200m 

- ±0.1ml/l from 200m to 1000m

The Standards Check routine was run and HEADER EDIT adjusted and rerun until no further problems were found. 
At this stage an error was found in the pressures in the bottles files. COMPARE was rerun to see if it made any significant difference to the recalibrations. There was a small difference in both, but not significant for DOX, and the results of 2004-20 were used for that recalibration anyway. However the salinity recalibration differed by 0.0007, a small difference given the scatter, but it was decided to recalibrate all files by adding 0.0007psu. (2004-24-recal2.ccf)
The final files were named CTD.
23. Final Bottle Files

The MRGCOR1 files were put through CLEAN to remove the SeaBird headers and to replace dissolved oxygen channel with pad values for pressure > 1000db, except for casts # 6, 10 and 12, for which pressure>220db was used and cast #14 for all pressures. SORT was used to put the data in order of increasing pressure and REMOVE to remove Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Status:Pump, Descent_Rate, Oxygen:Voltage:SBE, Altimeter 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 standards check was run on all files and HEADEDIT adjusted until all format problems were resolved. As discussed in the previous step CALIBRATE was run to apply 2004-24-recal2.ccf to add 0.0007psu to the salinity. The final files were named CHE. COMPARE was rerun and the recalibration was effective (2004-24-sal-comp3.)
24. Producing final files

Special files were prepared for Debby Ianson which are like the CTD and CHE files except that they include the Oxygen:Voltage:SBE channel. The same method was used except for the variation in the REMOVE step. These files were named *.CTDDI and *.CHEDI
A cross-reference listing was produced.
The sensor history was updated.
25. SBE25 files from loop
The following are notes from Marie Robert on the preparation of the SBE25 data from the loop:

I used Excel to average the SBE-25 data every 30 seconds (like our regular TSG data), so for example 20:23:15 is the average of all data from 20:23:00 to 20:23:30, then 20:23:45 is the average from 20:23:30 to 20:24:00, etc. Then I used the closest position from SCS (usually around xx:xx:12 for the :15 value and around xx:xx:42 for the :45 value) and assigned that position to the SBE-25 average value. When whoever works with the data and calibrates against surface salinity samples, if there are some weird data I guess it would be worth checking the original data to see if there were some spikes in those 30-averaged seconds. 

Marie’s files were edited to select one value at the time of each rosette cast and saved as SBE25-bottle time.xls. Bottle data was exported from the CHE files to a spreadsheet. The data was sorted on pressure, all bottles from below 8db were removed and the data was then sorted on cast #. The bottle closest to 4db was selected for each cast (2004-24-shallow-bot.xls.) Where there were bottles evenly spaced above and below 4db an average was used. In a few cases the choice between two bottles was made on the basis of which had less scatter. These results were then pasted into file SBE25-bottle time.xls and saved as 2004-24-loop-comp.xls. The bottles are generally shallower than the intake of the loop which would lead to loop errors with temperature lower than the bottles and salinity higher. However, the water is quite well-mixed at these depths, so it is hoped this error is minimal.
On average the temperature appears to be higher than the SBE911+ by 0.216Cº; the salinity appears to be lower than the SBE911+ by 0.0089psu and lower than the bottles by 0.015psu. This comparison is very noisy and the SBE911+ data is extremely noisy for some of these bottles. There are no loop salinity samples. There is no significant time dependence in the temperature and salinity differences.
During 2004-20 using the same equipment there were loop samples and many more casts. At that time the SBE25 was found to give temperatures higher by 0.21Cº and salinity lower by 0.017psu than that given by the SBE 911+ CTD. There was no obvious time drift in the calibration. These are reasonably close to the results of 2004-24 and based on more information, so it seems wisest to apply the results to this cruise as well. 

The fluorescence data is in raw voltage. The lowest value observed was 0.1523 volts. To recalibrate we expect to multiply by something like 9 or 10 after subtracting the dark value. Comparing the SBE25 data to the fluorometer mounted on the SBE911+ a trendline was fitted: 
Rosette FL (911+) = 9.1647 * Loop FL(in volts) - 1.425. (See 2004-24-loop-comp.xls)
The data is noisy and the difference in depth between the bottles and the intake are a lot more significant in shallow water for fluorescence than for temperature and salinity. Nonetheless, the scatter is not bad for such data and the offset and multiplier fit are reasonably close to what is expected from the instrument, although Jim Gower felt the offset was a little high. A comparison was also made between 18 chlorophyll samples from the loop (TSG-chl.xls) and the fit was quite tight to the trendline: 

CHL = 9.7736 * Loop FL (in volts) – 1.5422. (See Loop-chl-fl.xls)
The offset is even larger. The two fits are reasonably consistent, and both Jim and Debby Ianson feel that the data should be archived.

The latter equation (FL (ml/l) = 9.7736 * Loop FL (in volts) – 1.5422) will be used to recalibrate the fluorescence.
The file 2004-24 TSG JOE.xls was saved as a CSV file. This was converted to an IOS standard file using the IOS SHELL routine CONVERT. CLEAN was used to reset the headers, add an event number and add start/stop and lat/long information to the headers.
Time-series plots were made of Temperature, Salinity and Fluorescence and all data looks reasonable.
CALIBRATE was used to subtract 0.21Cº to the temperature and add 0.017psu to the salinity and to change fluorescence from voltage to ml/l using the equation given above.

HEAD EDIT was used to add a note to the header and to change names and formats. The salinity and temperature were reduced to 2 decimal places to reflect the quality of the data. 
The final file was named *.TOB.
NOTE: The TSG fluorescence was recalibrated, undoing the calibration described above and applying the parameters from the manufacturer’s 2001 calibration.
Particulars
1. Clock wrong. All bottles closed but no sampling.

6. PAR sensor off for deep cast. Primary temperature signal bad through much of the cast below 220db. Descent was slowed down around 1000m because altimeter was decreasing. Went up 10m and then continued down. 
10. PAR off. Problems with T0 below 220db.

12. PAR off. Problems with T0 below 220db.

14. Problems with T0, all depths.
18. This cast was mislabelled as event number 15. The name was fixed in all files.

20. CTD log indicates PAR sensor not working, but problem was in config file; data is ok.

27-32. PAR off
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CRUISE SUMMARY

	Cruise ID#:    2004-24

	Dates:   Start: August 11, 2004                       End: August 18, 2004

	Location: Queen Charlotte Sound                   Vessel:  John P. Tully

	Party Chief: Ianson D.


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

	1
	SEABIRD
	911+
	0550
	Yes
	Yes

	2*
	SEABIRD
	25
	?
	No
	Yes


* - Used in loop only.

CTD Calibration Information

Make/Model/Serial#:
SEABIRD/911+/0550               Cruise ID#:

2004-24


	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.

	2710
	21/05/04
	“
	
	

	Secondary Cond.
	2128
	07/05/04
	“
	
	

	Transmissometer
	498DR
	05/08/04
	IOS
	
	

	Dissolved Oxygen
	0047
	13/01/04
	Factory
	
	

	Fluorometer
	2356
	
	IOS
	
	

	PAR
	4615
	15/12/00
	?
	
	

	Altimeter
	1024
	12/05/02
	?
	
	

	Pressure Sensor
	75636
	04/06/99
	Factory
	
	


Make/Model/Serial#:
SEABIRD/25                 Cruise ID#:   2004-24


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature

	4054
	19/06/02
	Factory

“
	
	

	Conductivity

	2754
	22/05/02


	“
	
	

	Fluorometer
	WS 713
	18/01/01
	Factory
	
	

	Pressure Sensor
	290482
	13/04/02
	Factory
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