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PROCESSING NOTES
Cruise: 2005-05
Agency: IOS, Ocean Sciences Division, Sidney, B.C.

Location: Bering Sea/Bering Strait / Chukchi Sea
Project: Joint Western Arctic Climate Study
Party Chief: van Hardenberg B.
Platform: Sir Wilfrid Laurier
Date: 8 July 2005 –23 July 2005
Processed by: Germaine Gatien

Date of Processing: 9 December 2005 – 27 January 2006
Number of original CTD casts: 4 SBE19+ files, 88 SBE25 hex files, 56 rosette files
Number of casts processed: 88 SBE911+ CTD files, 4 SBE19+ CTD files, 53 CHE files
INSTRUMENT SUMMARY
A SeaBird Model SBE-25 CTD (#0293) was mounted with a Transmissometer (probably S/N 139), SBE 43 Dissolved Oxygen Sensor S/N #0615 and Seapoint Fluorometer S/N #2336. The deck unit type was SBE44, S/N is unknown. The fluorometer gain was 30X and it was unpumped.
A SeaBird Model SBE-19+ CTD (#4132) was mounted on the frame with the SBE25 for 4 casts. 
SUMMARY OF QUALITY AND CONCERNS
Sample numbers should be assigned to every bottle from which any sampling is done and if it is easier numbers could be assigned to all bottles even if no sampling is done. There is no problem if numbers are assigned but no sampling done. During this cruise there are consecutive numbers for salinity samples, but other sampling was done for which we have no record of sample numbers. This is a problem caused by having researchers from different institutions doing sampling, but it needs to be sorted out if we are to ensure that the data get archived accurately. Duplicate samples are usually given the same sample number if they come from the same bottle; for the information of the analyst, DUP could be written on the label of one or both of them.
No recalibration has been applied to the salinity data. The CTD is considered ±0.001psu when stopped. In motion the salinity is considered ±0.005psu except in areas of rapid temperature change where the salinity has been edited heavily and should be considered ±0.1psu.

It is recommended that salinity calibration samples not be taken near the bottom in areas of high turbidity. It is believed that the presence of mud in the samples affects the titration.

The file names were non-standard. 
Fluorescence:URU:Seapoint – The data are uncalibrated and unedited. 

Oxygen:Dissolved:SBE –There was no DO sampling from bottles to enable correction for time response delays and calibration drift, so the DO channel from the CTD was not archived. 
The pressure sensor is considered ±1db. An offset of +0.6db was applied to all data during conversion.
PROCESSING SUMMARY
A. SBE25
1. Seasave - This step was completed at sea; the raw data files have extension HEX.

2. Preliminary Steps
The file names had to be changed to standard format. 
The Daily Log was obtained; no rosette log sheets were available, but there was an electronic log of rosette sampling. There were notes in the CTD log about problems with GPS and with the unintentional closing of bottle #4. Some tests were done to investigate that, so salinity samples from bottle #4 should be examined carefully. For casts 6, 7, 8 and probably 9, an SBE19+ was mounted on the frame, 58cm above the SBE25.
There was a transmissometer entered in the CON file, but no serial number is given there or in the log book. However, the calibration co-efficients are the same as those listed for #139 in 2003 and the log book for 2005-06 lists transmissometer #139, so it is assumed that is the serial number for 2005-05 as well.
Salinity bottle data were available.

Several configuration files were used at sea with minor variations, not different calibration parameters. For a few casts NMEA logging was turned off due to a GPS failure. This does not matter in the conversion, so only 1 configuration file is needed. The calibration constants were checked and no errors found. A copy of 2005-05-0088.con was saved as 2005-05-SBE25.con.
The cruise summary sheet was completed. 

3. Conversion of Raw Data

File 2005-05-SBE25.CON (a copy of the con file used for cast #88) was used to convert the hex files for all casts.
GPS failed for a few casts, but positions had been put in the headers for most. However, casts #86, 87 and 88 did not have latitude and longitude, so those were added to the CNV file based on information in the CTD log book.
The temperature, conductivity, transmissivity, and fluorescence look reasonable. There are significant differences between upcast and downcast, but these probably reflect real differences due to the package carrying deeper water with it during the upcast. The dissolved oxygen shows the usual problems with response time in the deep casts, but some of the shallow casts have very unusual traces. Perhaps this is due to sharp temperature gradients combined with slow response in the DO sensor.
A study was then made of the surface pressure to determine if an offset was needed. Twelve casts were examined and the surface pressures were estimated by when conductivity, fluorescence and transmissivity went from out-of-water to in-water values. This is a very rough estimate. For both downcast and upcast all but one surface pressure was less than 0. The value ranged from -1db to +0.6db based on downcasts. The values were slightly more negative for upcasts which could be due to hysteresis, or water clinging to the probe for a few seconds.  The average for the downcast surface is -0.5db, and the median values is -0.6db. For the upcast the median was -1db. Since the sensor is considered ±1db, these are within the expected error. But since almost all values are negative, it seems reasonable to apply an offset of +0.6db, as was done in 2003 and 2004 when the same CTD was used. The con files were adjusted and the files were reconverted with that offset applied. 
Three casts deeper than 500db were checked for hysteresis and the differences between downcast and upcast surface pressures were 0.1, 0.1 and 0.4db which is not significant. 
Rosette files were converted taking the scan range data from the BL files and using a 5s window around firing time; in cases where several bottles were fired quickly there are fewer scans per bottle.
Latitude and longitude were added to the headers of casts 86 and 88. The rosette files were put through CLEAN to add an event number based on the file name. (Output: BOT) The data were plotted to look for extreme outliers and CTDEDIT was used to clean salinity and remove a few records with a lot of noise in casts #65, 66 and 68. The output of the editor was then copied to *.BOT.
4. WILDEDIT

This step was skipped as it has not been found to be useful in the past and there is no evidence of isolated “wild” points. If problems are noted later a return could be made to this stage for the casts in question.
5. WFILTER

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. Plots were made of casts #1 and 10 and the filter was found to have been effective. It smoothed the small steps in pressure and made a significant improvement in salinity. 
6. CELLTM
SeaBird recommend the use of (α, 1/β) = (0.03, 7). In previous use of this equipment (0.03, 9) has been used. However, both those settings produced poor results in regions of large temperature gradient. A choice of (0.1, 7) looked much better in such waters and still looked fine at depth. Since most of the casts for this cruise are quite shallow, it is critical to choose parameters that work well in high gradients.

CELLTM was run on all casts using (0.1, 7.0).
7. DERIVE

Program DERIVE was run to calculate salinity.
8.  Conversion to IOS Headers
The IOSSHELL routine was used to convert both the CNV and ROS files to IOS Headers. 
9. Checking Headers
CLEAN was used to add event numbers and to replace pad values in the pressure channel using linear interpolation based on record number.

The header check was run and no errors were found.

Track plots were produced and no errors found.

The surface routine was run and the average found to be +0.004db. The CTD was often turned on out of water, so this is a reasonable result. 

The header summary was run and the output checked against the log book. Corrections were made to casts #32 and 52-60 which had errors in station names. 
The times in the headers are all a little earlier than those in the log; this could be due to clock errors or the order of doing things at sea, but none of the errors are greater than 10 minutes. During 2004-13 there was a systematic 11 minute difference but it was thought that the headers were the more reliable source, and no change was made. There are also small differences in positions, but given strong currents, that is likely due to the drift between the time the CTD was turned on and when the entries were made in the logs. This was seen during the 2003 and 2004 cruises in the same area using the same ship. The information from the headers will be used.
10. Test plots

Plots were made to check for any problems with processing. The upcast and downcast traces are reasonably close with the usual vertical offset, due to wake effects and/or the pump not operating as well during the upcast. During one near-shore cast there was a large difference between the downcast and upcast transmissivity, but in such a location horizontal movement could account for large changes. The DO channel has the usual offset presumably due to poor response time. The descent rate was kept fairly high, on average; a few casts had quite a noisy descent rate, but most look quite steady.
Plots were made of scan number versus pressure to ensure there were no initial partial downcasts before the full downcasts as is sometimes done during Arctic cruises due to problems with the equilibration of the pressure sensor. During cast #23 the CTD was lowered twice. There is no note in the log but it is presumed that this was done to fire bottles that were either forgotten or malfunctioned during the first upcast. The CTD was soaked for 1 to 2 minutes at about 2db before running the casts.

Cast #46 has bad data. There is no note in the log about problems with this cast. On examining the HEX file it was found that the records were all joined together. None of the usual repair programs worked, so the file was rearranged by hand to make the records the right length. The file was saved as 2005-05-7746.hex and was then put through the usual routines and converted to IOS HEADERS. Plots showed the data were believable, so the file name was changed to 2005-05-0046.IOS, thus replacing the original converted file. It was then put through CLEAN.

Fluorescence was plotted to check for off-scale values. There were spikes to off-scale values when the CTD was stopped. These will be removed by DELETE. It has been found in other missions that the fluorescence tends to reflect the descent rate and move to very high values during stops unless the fluorometer is pumped. Only cast #68 was found to have believable off-scale values. 
11. SHIFT
Conductivity
Tests were run using shift values from 0 to +1.2 records. When the results examined on a T-S curve after removal of the upcast data a setting of about +1 did the best job of minimizing instabilities and removing noise. But for some casts the higher the value chosen the more the upcasts become unlike the downcasts. For others the opposite effect occurred, at least near the surface and in deep water the downcast data were saltier than the upcast, which is highly unlikely. The salinity values at the bottom of a few casts were compared with bottle data available, and there were no significant differences at those depths no matter what setting was chosen. We could choose to use upcasts, but they are very noisy and the problems in the high gradient regions are still very significant. It is expected that the upcast salinity should be a little higher than the downcast because the package drags deeper water upwards, so how closely they should match is questionable. Looking at the SBE19 results shows upcast and downcast values that are much closer than for the SBE25. Tests were run combining SHIFT and FILTER with no pleasing results.
SHIFT was run on all casts advancing the conductivity by +0.8 records. Near-surface salinity shows unrealistic swings and a general tendency towards values that are likely too low. Editing will be needed and will lower the salinity in many cases. 
Dissolved Oxygen Sensor
Tests were run on casts #10 and #18 advancing the DO channel by from 0 to +110 records. The best results vary with from feature to feature, but on average using +80 records proved most successful in making the vertical offset between upcast and downcast DO look most like that seen in the temperature trace. When this instrument was used during 2005-08 a setting of +120 records was used, but the instrument has been recalibrated since then.
SHIFT was run on all casts advancing the DO channel by +80 records.
Fluorescence

The offset between the downcast and upcast fluorescence traces were compared with the offset in the temperature trace and no significant difference was seen. (In some cases the offset was less than that in temperature, and in other less.) So the fluorescence will not be shifted. It usually needs shifting when pumped, but not when unpumped as was the case for this cruise.
12. FILTER
In the past a median filter, size 5, had been applied to the salinity channel. Tests were done on a few casts with instabilities and the filter did not improve the data, so this step was skipped.

13. DELETE
DELETE was run on all casts using the following parameters: 

Surface Record Removal: Last Press Min and Salinity less than 20psu in the top 20db.

Surface Swell Pressure Tolerance: 1.0

Swells deleted. Warning message if pressure difference of 2.00

Drop rates < 0.3m/s (calculated over 9 points) was deleted from 10db to 10db above the maximum pressure.

The sample interval was taken from the header.
COMMENTS ON WARNINGS: There were warnings for 3 files that contained less than 20m of data and file #44 which was corrupted by pressure spikes. The SHFO file was edited using CTDEDIT to remove the corrupted data. The only data removed were from the upcast; the bottle file was not corrupted. 

DELETE was then rerun on cast #44. 
14. DETAILED EDITING

CLIP was used to remove the top 2db since the CTD was stopped at about that level before the full cast was run; the data are very noisy in the top 2db, is not considered reliable from this ship and would take a lot of time to edit. All CLIP files were copied to EDT files
Page plots were produced and examined for spikes and instabilities and used to guide the use of CTDEDIT.  
CTDEDIT was used. Records were removed that appeared to be corrupted by shed wakes. Salinity was cleaned where there were spikes or unstable “overshoots” suspected to be due to misalignment of T and C. Some of this data come from a region with very high temperature gradients, resulting in large errors in salinity.  For example temperature changed by 2 to 3Cº in a metre or two and more than 5Cº in one 3m segment; alignment of T and C cannot be precise enough to produce reliable salinity under such conditions, and there may also be other temperature-change related affects on the sensors. 
In handling the 2003 data an attempt was made to fine-tune the alignment to improve the data, but anything that helped in a sharp gradient area, made other parts of the data worse. 
Many casts were in a region of active mixing and there were some small instabilities that looked like they could be real; these were left unedited. There are other features that look like they are caused by a poor match of T and C in areas of high temperature gradient. Typically, there is a large bulge towards lower salinity at the bottom of a high gradient region and usually a small one in the opposite direction at the top gradient. These features were generally edited only if unstable, as it is not clear how far to go, and only if there were no similar features in the temperature trace. Tests were done on cast #18 using median filters with fixed and variable settings and there was no significant improvement. The salinity gradients were usually fairly low, so even though there is a lot of guesswork in the editing, the resultant error would generally be within ±0.1psu in high gradient areas. Away from the large gradients the salinity is considered ±0.005psu. 
All casts except #77 required some editing. Cast #88 was unstable near the bottom but there was no obvious instrumental cause so the records were left unedited. Note was made of the editing details in the relevant files.

The edited files were bin averaged using 0.5db bins and standard deviations were calculated. 
15. COMPARE

A spreadsheet (2005_05_sal.xls) was obtained which included salinity bottle values. The file was saved as 2005-05-sal.csv after removal of extraneous information. The headers were changed to standard channel names and were then converted to individual SAL files. The BOT files were then averaged on bottle number. The ADDSAMP file was then edited to add sample numbers based on information in the CTD Daily log book. There were a few problems in the assignment of sample numbers:
· For a few casts there were duplicate samples that were given separate sample numbers. Usually the same sample number is used for duplicates. A note was made in the headers of such files with both salinity values listed. Just one value was entered in the data section. 

· For casts #37, 42, 44 and 47 there is one less sample number then there are bottles fired. According to file 2005-05_Rosette_Chemistry.xls the bottle that was not sampled was, in each case, #2.

· There are bottle files for casts #27 and 86, but there are no salinity data and according to the electronic log there was no other sampling done. CHE files will not be created. 

· For cast #88 the log indicates that water was taken from bottle #4, but only bottles #1 and 2 exist in the bottle file. During the cruise bottle #4 had been closing without being fired. So bottles #1 and 2 were fired at the bottom and water taken from #4 to see what depth it came from. The bottle salinity is slightly higher than the CTD salinity values in the bottle file, so it appears that it closed at the bottom. Since the electronic log indicates that there was no other sampling during this cast, no CHE file will be created.
Sample numbers were then added to the BOT files. (Output: SAM)
An error was found in the salinity files – the sampling given as being from cast #4 was really from cast #5. The SAL file was renamed and the 2005-05-sal.csv file was fixed. The SAM files were bin-averaged on bottle number and standard deviations were calculated. (Output: SAMAVG) Those files were merged with the SAL files. (Output: MRG) The SAMAVG files were exported to a spreadsheet to provide data to be added to the rosette chemistry spreadsheet.
COMPARE was run using MRG and SAM files as input. There is a lot of scatter in the comparison between bottles and CTD, even at 600db. When differences >+0.02 and <-0.02psu were excluded, the average difference for bottles below 120db is -0.0006psu and below 500db it is -0.001psu. In the top 200db there is a very large scatter, especially above 40m. At 600db there is a range from -0.0025 to +0.0003 with an average of -0.0010psu. 
For values below 125db, the standard deviation in the CTD salinity was examined and two values were identified as being unreliable; they were from the bottom of casts #7 and 8, in shallow water off Kodiak, but had already been excluded as being extreme outliers. While there appears to be some pressure dependence there are insufficient data to be sure this is not just a reflection of gradients. In any case, the CTD does appear to be within 0.001psu of the bottles at all depths, so no recalibration is justified.  
A plot of differences versus file pair numbers does not suggest that there is any time-dependence in the calibration, but this is hard to judge given that the only deep casts are in the middle of the cruise. 

A plot was made of differences versus Niskin Bottle number, but there was a large scatter everywhere, and given that only bottles #1 and 2 were fired below 100db, there is little to be learned about bottle problems. 
It is likely that the CTD salinity is well within 0.001psu of the bottles, which is the best we can expect from this instrument.

Outliers in COMPARE were examined and most were in shallow water where a good match is not expected. Two outliers were found below 125db:
· A “d” flag was entered for cast #7 because the CTD salinity was significantly different from that of duplicate bottle samples (that were in good agreement with each other). The transmissivity fell off sharply during the stop, before the bottle was fired. Turbidity is known to affect salinity analysis. It is recommended that salinity samples not be gathered in turbid water, but rather 5 or 10m above the bottom. 
· For cast #8 there was a large difference between the bottle and CTD at 118db; in this case the CTD data look noisy, so the bottle value was not flagged.
16. Other Intercomparisons
Sensor History – This CTD was used for 2004-13 but it has been recalibrated since. The DO sensor was also recalibrated since last use.
Comparison of nearby casts – Casts #38 and 39 were close but these are shallow casts; they have very different T-S values except at the bottom. This is an area of active mixing so the differences are likely to be real rather than a measure of errors.
Historic Ranges – Climatology was available for casts #1 to 23. The ranges cover a large area so they are broad and are unlikely to represent near-shore casts well. There were no significant excursions from the ranges. The temperatures were near the historic maximum around 600db for cast #11.
Comparison with SBE19 – In the second section of this report the processing steps are described for 4 SBE19 casts. The two instruments were mounted together 58cm above the SBE25, and there were bottles taken during the upcast near the bottom. The bottle from one of the casts (#7) was flagged. Another cast (#8) has a high salinity gradient at the level of the bottles. Looking at the other 2 bottles the CTD25 is closer to the bottles than the SBE19. The SBE19 is high by 0.003 and 0.005psu, with the latter result from the deepest bottle. The intake of the SBE19 was higher than that of the SBE25 by 58cm, so we expect the SBE19 salinity to be slightly lower than the SBE25. From the general comparison the SBE25 is believed to be within 0.001psu of the bottles. While the SBE25 appears to be better calibrated, the traces suggest that the SBE19 may give better data in regions of high temperature gradient. The upcast and downcast traces are much closer and less noisy before editing. It may be that this instrument is better suited to the conditions in Bering Strait, or there may be something wrong with the SBE25 or the method used to process the data.
17. Quality Control

Profile plots were produced with groups of nearby casts plotted together. There is a lot of variability, but nothing stood out as clearly wrong.
18. Recalibration
The salinity does not require recalibration.

There was no dissolved oxygen calibration sampling during this cruise and a different DO sensor was used for 2005-06. 

No recalibration will be applied to this data.
19. REMOVE
Given the uncertainties in the time response and the calibration, it was decided not to archive the dissolved oxygen channel. 

REMOVE was run to remove Scan_Number, Conductivity:Primary, Descent Rate, Oxygen:Dissolved:SBE, Oxygen:Voltage:SBE and Flag channels. Standard deviations were also removed for those channels. 

20. HEADER EDIT and CTD file creation
Header Edit was used to fix formats and channel names and to add the following note to the headers.


 Fluorescence:URU:Seapoint – The data are uncalibrated and

unedited. 

Transmissivity: The data are nominal and unedited.

The pressure sensor is considered ±1db.

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.
The dissolved oxygen data were removed because there was no calibration sampling.
The Standards Check routine was run and Header Edit adjusted until no errors remained.

The final files were named CTD.

21. Final Plots
THIN and DERIVE were run to obtain values for tables and page plots were prepared using the edited data.

NOTE: A special set of files were prepared for Fiona McLaughlin that contain the Oxygen:Voltage:SBE and Oxygen:Dissolved:SBE channels plus the associated standard deviations. These are named FCTD.

A cross-reference listing was produced.
22. Producing final bottle files
Casts #27, 86 and 88 were not processed for reasons explained in §16. 

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:Primary, Descent Rate, Oxygen:Dissolved:SBE, Oxygen:Voltage:SBE and Flag channels. Standard deviations were also removed for all channels. 

HEADEDIT was used to add a comment and to fix formats and channel names. 

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

The final files were named CHE.
NOTE: A special set of files were prepared for Fiona McLaughlin that contain the Oxygen Voltage and Oxygen:Dissolved:SBE channels plus standard deviations. These are named FCHE.

B. SBE19
1. Seasave - This step was completed at sea; the raw data files are *.hex. 

The SBE19+ was mounted on the frame with the SBE25 for 4 casts. The file names were changed to standard format with a “9” to distinguish them from the SBE25 files. So for SBE25 2005-05-9007.hex would correspond to the SBE25 file named 2005-05-0007.hex.

The hex files were converted. The surface pressure was checked and was about 0.1 or 0.3db for all downcasts and about -0.2 for the upcasts, so no offset needs to be applied.

2. Preliminary Steps
A configuration file based on 2005-05-007.hex was prepared and saved as 2005-05-SBE19.con. The constants were checked and no errors were found.

3. FILTER

The conductivity was low-pass filtered with a time constant of 0.5 seconds to force it to have the same response as the temperature. 

The pressure was filtered with a time constant of 2 seconds to increase the pressure resolution.

4.  ALIGN

All casts were run through ALIGNCTD using 0.6s for temperature. 

5. DERIVE

Program DERIVE was run to calculate salinity.

All casts were examined to check whether salinity spiking was reduced satisfactorily.  Problems remain, but fine-tuning will only remove some and add others. Editing will have to handle the remaining spikes.

6. Conversion to IOS Headers

The IOSSHELL routine for Sea Bird ASCII files was used to convert the Sea-Bird data to IOS Headers.  

Details from the headers of the SBE25 files at the same sites were transferred to the headers of the SBE19 files – latitude, longitude, station name and depth.
7. Checking Headers
The surface check was run. The average surface pressure is +0.2db but the CTD was turned on in air. Examining files closely suggests that the conductivity went to non-zero values at about 0db during both downcast and upcast. No adjustment will be made.
8. Test Plots
Profiles were plotted for all casts and up and down traces compared. There were no differences so great as to suggest errors in processing. A test was made using SHIFT to fine tune the alignment, but the results were not impressive.
9. DELETE
DELETE was run. 

During 2003-17 the upcasts were found to be more useful than the downcasts, so they will be checked for this cruise as well. The IOS casts were put through DELETE and then through REVERSE followed by DELETE with outputs DEL and DELREV.

The following DELETE parameters were used: 

 
Surface Record Removal: Low Sal & Last Press Min                               

   
Maximum Surface Pressure (relative):      10.00                              

   
Minimum Surface Salinity:      5.000                                         

   
Surface Swell Pressure Tolerance:       1.00                                 

 
Pressure NOT filtered.                                                         

 Swells deleted. Warning message if pressure difference of      2.00            

 
Slow Drop Rate NOT deleted.                                                    

 There were no warnings.

10. CTDEDIT
Both upcast and downcast page plots were produced and were examined for spikes and instabilities to guide the use of CTDEDIT. The downcast data look reasonable so downcast plots were printed to aid editing.
The top 1 or 2db and some bottom records were removed from all casts. There were many unstable features in areas where the temperature changed smoothly but the salinity did not. Most of the instabilities appear to be due to the mismatch of temperature and conductivity time response; Sea-Bird advise that this problem is most serious when the descent rate is uneven. The resulting errors are seen as salinity spikes, particularly in areas of high T and C gradients. CTDEDIT was used to clean salinity in such cases.

Note was made of the editing details in the relevant files.

11. BIN AVERAGE

The following Bin Average values were used:

Bin channel = pressure
Averaging interval = 0.500            Minimum bin value =  .000

Average value will be used.

Interpolated values are NOT used for empty bins.
12. Quality Control

The SBE19 was compared with the SBE25 used for the same casts. The SBE19 data look better in as much as the upcast and downcast are very similar. 
There are 4 salinity bottles available for comparison, but the one for cast #7 was flagged “d”, and the local salinity gradient is quite high for cast #8. The SBE19 was about 58cm above the SBE25, so closer to the bottles. The SBE19 was higher than the two useful bottles by 0.003psu and 0.005psu, with the latter differences being from the deepest cast. The difference in height between the bottle and CTD would not account for anything more than 0.0005psu at the deepest bottle. When downcast data were compared with the bottles the differences were similar. So it seems reasonable to subtract 0.004psu from the salinity for the SBE19. 
13. Recalibration
File 2005-05-SBE19-recal.ccf was prepared and used to subtract 0.004psu from the salinity channel.

14. Final Plots
THIN and DERIVED QUANTITIES routines were used to produce information for tables. Page plots were prepared using the edited data and tables.

15. REMOVE and HEADEDIT
The following channels (and the associated standard deviations) were removed from all casts: Scan_Number, Descent_Rate, Conductivity, and Flag.
The HEADEDIT routine was used to fix formats and channel names and to add the following comment to the headers:

This data are from an SBE19 CTD that was mounted so that the intake

was 58cm above that of an SBE25 for casts 6, 7, 8 and 9.

The salinity was recalibrated based on two bottles only.
16. Producing final files
a.) The final files were renamed *.ctd.

b.) A cross-reference listing was produced
Particulars (mostly notes from CTD log book)
1. Bottle #11 leaked, salinity off scale – software problem?
6. SBE19+ parallel cast on Carousel frame. 58cm above SBE25

7. SBE19+

8. SBE19+

15. part missing from valve bottle #8

17. vents and valves not all closed

20. bottles 2, 3 did not trip

21. test of bottles 2,3

27. Bottle file created but no sample number assigned and no record of any sampling done. Bottle file deleted.
36. winds to 39 knots

38. winds 25-28

39. no GPS used “no NMEA” con file

43. no GPS swap con file

44. NMEA failing, GPS but then no data and spikes

45. no NMEA

46. HEX data had format errors; line lengths corrected in text editor. File name changed to 2005-05-7746 until converted to IOS SHELL format when it was renamed 2005-05-0046.IOS.

49. mooring site

50. Bottles 4 and 5 closed (without tripping.)

62. Bottle #4 tripped without being fired.

82. Tripped bot #1, Bot 4 also fired.

86. Triggered Bot #1 as test, Bot #4 was also closed. Bottle file deleted.
88 test trigger bot #1 and 2, sal from bot #4  as test only; not to be archived. No lat/long in file, added in processing.
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CRUISE SUMMARY

	Cruise ID#:    2005-05

	Dates:   Start: 8 July 2005                   End: 23 July 2005

	Location: Bering Sea / Bering Strait / Chukchi Sea

	Vessel:  Sir Wilfrid Laurier

	Party Chief: van Hardenberg B.


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

	1
	SEABIRD
	25
	0293
	Yes
	Yes


	2
	SEABIRD
	19+
	4132
	No
	


CTD CALIBRATION INFORMATION
Make/Model/Serial#:
SEABIRD/SBE25/0293

Cruise ID#:

2005-05


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	4115
	10 Dec 04
	Factory
	
	

	Conductivity
	2607
	20 Jan 05
	Factory
	
	

	Fluorometer
	2336
	?
	IOS
	
	

	Oxygen SBE43
	0615
	09Mar04
	Factory
	
	

	Transmissometer

	139?
	23Apr01
	IOS
	
	

	Pressure 
	0464
	27Dec02
	Factory
	
	


Make/Model/Serial#:
SEABIRD/SBE19/4132

Cruise ID#:

2005-05


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	4132
	4 Jan 05
	Factory
	
	

	Conductivity
	4132
	4 Jan 05
	Factory
	
	

	Pressure 
	7317
	30Dec04
	Factory
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