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PROCESSING NOTES
Cruise: 2001-21

Agency: IOS/NSF/JAMSTEC/U of Tenn

Location: North Pacific and Bering Sea 

Project: JOIS 2001

Party Chief: Bon van Hardenberg

Platform: CCGS Sir Wilfrid Laurier

Date: 5 July 2001 – 29 July 2001


Cruise: 2001-22

Agency: IOS/NSF/JAMSTEC/CRREL, PMEL, International Arctic Research Center

Location: Beaufort Sea

Project: JOIS 2001

Party Chief: Humfrey Melling

Platform: CCGS Sir Wilfrid Laurier

Date: 6 Sept. 2001 – 6 October 2001
Cruise: 2001-23

Agency: IOS/NSF/JAMSTEC/PMEL

Location:  Bering Strait and North Pacific

Project: JOIS 2001

Party Chief: Bon van Hardenberg

Platform: CCGS Sir Wilfrid Laurier

Date: 10 October 2001 – 21 October 2001 

Processed by: Germaine Gatien

Date of Processing: 15 April 2002 – 4 July 2003
Number of original CTD casts: 155 (2001-21:31, 2001-22:106, 2001-23:18)

Number of casts processed: 154 (2002-65 deleted because of pump malfunction)
INSTRUMENT SUMMARY
A SeaBird Model SBE 25 CTD (#0293) was used together with a SBE43 dissolved oxygen sensors (#52 or #71), a SeaPoint fluorometer (#2336), a SeaTech transmissometer (#139) and a SeaBird SBE-32C Compact Carousel Water sampler with 8L Niskin bottles. For details on the CTD sensors see the calibration summary at the end of the report. The CTD was mounted horizontally on the rosette frame. 

The deck unit was a SeaBird SBE-33 (#3323103-0058). Two pressure sensors were used during the cruise – one for deep casts and another for shallow casts. 

FIELD NOTES
For details on sampling methods see the cruise reports and 2001_cruise_summary_workbook.xls

Note should be made that the descent rate was 1m/s for 2001-21 and most of 2001-22, but lower for 2001-23.
SUMMARY OF QUALITY AND CONCERNS
Many files were corrupted before they reached the data processor. This may have been caused by the use of an inappropriate editor. The original data was obtained and was in good order.

The SBE dissolved oxygen and SeaPoint fluorometer data have not been processed.

The pressures from the shallow sensor (#442) should be considered ±1dbars. 
For the deep pressure sensor (#436) the errors are considered ±3dbars near the surface and ±2dbars at depth. 
Researchers should be cautious in using the 2002-23 data, particularly casts 1-4, for which the descent rate was very low and noisy. Little editing was done to this data since it is often impossible to distinguish good from bad data. Thus the effect of wave pumping has not been entirely removed in processing so that some looping remains in T-S space. The data will be put in the archive with only 3 decimal places in salinity rather than the usual 4.

RECOMMENDATIONS FOR FUTURE WORK
A fall speed of 1m/s is recommended for all casts using the SeaBird 25. 

Alignment should be done only after the files have been converted to IOS HEADERS so that the effects can easily be examined in T-S space. 

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

The Daily Log was obtained. Sensor calibration data was obtained. The cruise summary sheet was completed. 

Configuration files were obtained and the calibration constants were checked. 

There were exchanges of equipment (pressure sensor and oxygen sensor) so that several configuration files will be required.

Casts #29-31 of 2001-21 had a different offset entered for the oxygen sensor but no reason was found for this so the information in those con files was ignored.

The fluorometer gain is unknown. The data will be converted assuming 30X gain. This data is nominal and will not be processed beyond conversion or put in the DATA_LIB archive.
3. Conversion of Raw Data

There were pre- and post-cruise calibrations for this CTD. The drift in the temperature sensor was small (0.78 mdeg), but the drift in conductivity is on the order of 0.001 s/m which is equivalent to a change of about 0.01units of salinity. It is unknown when the drift occurred so the pre-cruise calibration will be used.

The data was converted using the following configuration files:

2001JOIS-A.con – Press. sensor #442 and oxy. sensor #71 – For all of 2001-21

2001JOIS-B.con – Press. sensor #436 and oxy. sensor #52 – For casts #1 and #43-106 of 2001-22

2001JOIS-C.con – Press. sensor #442 and oxy. sensor #52 – For casts #2-42 of 2001-22 and for 2001-23.

CNV and ROS files were converted.

A number of the HEX files provided had format problems that probably arose because of an inappropriate choice of editors when the filenames were changed in the headers. It was necessary to obtain a new set of data files whose names were changed to standard IOS format. Even that set had casts with problems, but these were easily fixed by either removing a column of leading zeros from the HEX files or correcting the serial numbers of the T and C sensors.

An initial examination of the data shows all expected channels present and upcasts and downcasts in reasonable agreement.

The rosette files were converted separately with a salinity channel. For most casts the sampling was done during the downcast; the sample window was selected to ensure just one record per bottle was converted. (For casts #8,11,21,23,24,25,26 of 2001-21 the bottles were fired during the upcast; they have been treated like the rest of the bottle casts. Of these casts only #11 has an associated chemistry file.)

4. Development of processing method

Because this was the first use of this equipment for Arctic work it was necessary to develop the processing method. Three casts (21210003.cnv, 21220017.cnv and 21220097.cnv) were chosen as presenting challenges due to rapidly changing temperature and spiky salinity. A variety of SeaSoft routines (CELLTM, ALIGN, WFILTER and WILDEDIT) were run on these casts to see if they improved the data significantly. The deep sensor (6800db), with 12-bit resolution, provides pressure that is not smooth, so plots need to display T, C and S vs. record number rather than vs pressure.

• WILDEDIT was run on the test casts on all channels except pressure and only large spikes were removed. The parameters used were 2,5,16,0 for “Standard deviations for pass 1” and “Standard deviations for pass 2”, scans per block and “Keep data within this distance of the mean”. The noisy pressure led to a lot of data being removed if pressure was included.
• ALIGNCTD was used to advance the conductivity relative to the temperature. The manual suggests an advancement of +0.1s, but this made the salinity spikier for the test casts. The best results for casts 3 and 17 were with –0.016s, but there was almost no change to cast #3. So it is assumed that the spikiness there is not due principally to bad alignment. 

For some casts from Leg 3 the CTD was taken off the rosette and thus the alignment is different. The descent rate was very low and noisy so it is difficult to fine-tune the settings. But a value of +0.01 improves some of the data. 
• A study was made of how to filter pressure. Two different sensors (shallow and deep) were used during the cruise so two separate studies were made. 

-The deep (6800db) sensor has 12-bit resolution and can resolve only 1.7db. So it is much noisier than that produced by a 911+. It was found that a running average of the pressure over 25 records (about 3s) was required to produce increasing pressure. Even at that length the pressure has “flat” areas that are suspicious. But increasing the filter length any more would lead to considerable loss of data at the ends. (See 2122pressure_study_deepsensor.xls) 

-For the shallow pressure sensor an average over 5 records was sufficient. 
(See 2122pressure_study_shallowsensor.xls)
•Various SeaSoft and IOSSHELL filters for T and C were tried in a variety of orders. Stable results were obtained by applying a 9-point cosine filter to T and C but some detail was lost; this is noticeable in areas with step structure. A 5-point filter left some suspicious salinity reversals, but resolved the step structure better. A SeaSoft 5-point filter will be applied to this data set.
• CELLTM uses a recursive filter to remove conductivity cell thermal mass effects from the measured conductivity. Sea-Bird recommends values of 0.04 & 8.0 for the input parameters α and 1/β whereas Morrison et al suggest 0.0245 and 9.5. Tests were run using a variety of parameters and combinations (0.01 to 0.06 for α and 6 to 10 for 1/β.) The best results varied from cast to cast; (0.0245, 9.5) will be used. The poorest results were from casts for which the descent rate was very noisy and the CTD was not mounted on the rosette.

• Filtering C and T using a cosine filter with size 5 after running ALIGNCTD was effective in making the signals match and producing smooth salinity. What spikes remained were mostly removed by filtering the pressure. However, there remain some problems in salinity. A further alignment will be applied to problem casts using SHIFT after conversion to IOS HEADERS and graphical editing will be used as appropriate.
5. WILDEDIT

WILEDIT was run on all casts on all channels except pressure using 2,20,25,0 for “Standard deviations for pass 1” and “Standard deviations for pass 2”, scans per block and “Keep data within this distance of the mean”. 

6. ALIGNCTD

ALIGNCTD was run advancing the conductivity by –0.016s for CTD casts mounted in the rosette and +0.010s for CTD casts without the rosette (2123: casts 5, 6, 7 and 9-18.) Note that it was later decided that the choice of –0.016s was not the best choice for many casts. In future it is recommended that this step be left for later in the processing when SHIFT can be used in IOSSHELL to accomplish the same thing. At that stage it is easy to examine the results on a T-S surface.
7. FILTER

Cosine filters were run on pressure (window size 5 for sensor #29-0442 and 25 for sensor #29-0436), temperature (window size 5) and conductivity (window size 5). 

8. CELLTM

CELLTM was run on all casts using parameters α=0.0245 and 1/β=9.5.

9. DERIVE
Program DERIVE was run twice: 

1.  on all casts to calculate salinity.
2.  on all casts to calculate the descent rate; the latter were stored in a test directory and will not be archived.
10. Test Plots and Channel Check

All casts were examined cursorily at this point to check for problems with processing. A number of casts have multiple up and down sections, full or partial, that will have to be edited before running DELETE to obtain the best cast. Casts 21210015 shows great variation between the up and downcast. Many of the very shallow casts during 2122 also show large changes but these are presumed to be characteristic of the area.

During 2001-22 for casts #16, #44 and #50 there were aborted casts followed by a full cast; for the repeats, file numbers were used with an ‘a’ or ‘b’ appended. For each of these, one cast was chosen and given the file name without an added letter. The other files were deleted.

For cast #8 there was a similar pair of part casts followed by a second cast. However, the second cast did not come all the way to the surface so both 8 and 8a were processed and will be merged later. The file name 21220008a was renamed 21221008 so that it can be converted to IOS HEADER format.

Problems in conversion to IOS Headers turned out to be due to a formatting problem in the SeaBird header times. These were edited at the DERIVE stage for cruises 2001-21 and 2001-22. For 2001-23 there were other header errors that had to be corrected after conversion so the time problem was addressed then as well.

11. Conversion to IOS Headers

The IOSSHELL routine was used to convert SEA-Bird 25 data to IOS Headers. 

The ROS files were converted to IOS files, and the extensions were changed to BOT. 

12. Checking Headers
The header check was run and indicated that there were many header errors, including:

• missing header details especially for 2001-23; when the rosette was not used the data was uploaded from the CTD after the cast and many header entries were missing. The headers were edited to add positions and maximum depth and to correct station names and time.

• incorrect times for casts 4-24 of 2001-21. It is believed that the computer was set to PDT so log times were used to correct these entries.

• incorrect entries for hemisphere in latitude and longitude.

The errors were corrected in the bottle files as well.

The header check was rerun and track plots were produced and no further errors were found.

The header summary was produced and checked. A few errors were found in station names and some discrepancies were found between the log and the headers for positions and times. These were referred to Bon van Hardenberg for a decision on which was the more reliable source. Bon found times from the internally recorded date stamp which had a time zone error that had to be accounted for, then checked the ship’s GPS entries for the stated times. These proved to agree best with the Daily Log entries rather than the cast headers with the exception of cast #18. It is likely that the ship was moved after the log entry was made for that cast. The ship’s GPS entry will be used for cast #18 and the log entries will be used for any other cases where the headers and log differ by more than a few minutes. The track plot and header check were re-run for Leg 2 and no problems noted.

13. Pressure Study and recalibration

To study the pressure offset the pressure at the surface was found for the downcasts and upcasts. For the former a spreadsheet was prepared by running SURFACE REPORT on the DEL files prepared with S=5 as a minimum.  To get the upcast data the IOS files were put through REVERSE and then DELETE and SURFACE REPORT. The delete logs were examined to find which casts had no salinity values less than 5; these were removed from the analysis since the surface was not sampled. Using this technique it was found that for the downcasts the average surface pressure was –0.7db and –9.3db for the shallow and deep pressure sensor, respectively. For the upcasts the pressures were –1.08db and –6.4db. There is no obvious temporal or pressure dependence. 

Where possible the downcast and upcast pressures were compared. For the shallow sensor the average difference was –0.2 with the upcast pressure being lower than the downcast.  There was no obvious relationship to the depth of the cast except that there was more scatter for very shallow casts. For the deep pressure sensor the upcast surface was 1.5db higher. 

Before running DELETE the pressure was recalibrated by adding 1.1db to the casts using the shallow sensor and 6.4db to those using the deep sensor. (File 2001Pres1.ccf for the shallow sensor and 2001Pres2.ccf for the deep sensor)
14. SHIFT

The initial run of DELETE produced page plots with unstable features including loops that led to a study of the alignment. Some casts were improved by choosing +0.016s or 0 rather than the –0.016s originally chosen. It was decided that it would be easier to alter the alignment by using SHIFT in IOSSHELL, rather than return to an early stage in the processing. In future it is recommended that the alignment be done at this stage, as it is helpful to see the results in T-S space.

In order to allow recalculation of salinity it was necessary to obtain conductivity ratio. REMOVE was used to remove the conductivity channel and DERIVED QUANTITIES was used to calculate conductivity_ratio from P, T and S. This was only done for the casts requiring a further SHIFT after some editing had been done.

Test runs of SHIFT were made producing effective alignments of +0.016s and 0s (conductivity advanced relative to temperature and pressure). These were compared to the original run using –0.016s or +0.010s. No one choice suited all the data. 

For Leg 1 it appeared that +0.016s was very slightly better than 0 for some casts and 0 was significantly better for others. For only one cast was –0.016s better. 

For the first cast from Leg 2 the best choice was +0.016s with 0 fairly close. For most casts of Leg 2 there was little difference in the three runs. However, after cast #1 +0.016s was not the best choice for any.  After cast #72 the best choice was frequently –0.016 with zero not too bad.  

For Leg 3 the 5 casts done with the rosette were best with –0.016 and for the casts off the rosette it was +0.010s.

It was decided to advance the conductivity using the following scheme.

Leg 1: 
Casts 1,7-10 – shift by 0.256 records ((shift of +0.032s) for a net shift of +0.016s.


Cast 2 – no shift, so a net shift of –0.016s.


Casts 3-6,11-13,15-31 – shift by 0.128 records (( to a shift of +0.016s) for a net shift of 0s.

Leg 2: 
Cast 1 – shift of 0.256 records ((shift of +0.032s) for a net shift of +0.016s.


Casts 2-108 - no shift, so a net shift of –0.016s.

Leg 3: 
Casts 1-4,8 - no shift, so a net shift of –0.016s.


Casts 5-7, 9-18 – no shift, so a net shift of +0.010s.

15. Pre-DELETE editing

Plots of pressure vs. scan number were examined on-screen to determine whether editing of initial downcast sections was required. Where there was a partial downcast before the full downcast it is necessary to remove the former before running DELETE; otherwise, the first downcast section will be patched to part of the full downcast. Casts 49 and 73-104 from 2001-22 and 1 and 7-17 of 2001-23 require such editing. Cast #65 included 3 full casts, but none contains useful data; it appears that the pump was not working properly. Cast #20 contains 2 full casts but the first produced better data than the 2nd so no editing is necessary.

A text editor was used to do the editing. 

All files were then put through CLEAN to fix the headers and HEADER EDIT was used to add a comment about the editing of the initial downcasts to the headers of the relevant files. 

16. DELETE

Trial runs of DELETE were made. 

•A spreadsheet was prepared comparing the maximum pressure before and after running DELETE to assure that not too much data was lost from the bottom of the casts. The average loss was 0.3m when a minimum of 0.5m/s was used. So the bottom data is not a big problem. 

•Examination of warnings and amount of data lost leads to the conclusion that a lower minimum descent rate (0.3m/s) must be chosen for the following casts due to the lower average descent rate used: 

2001-22: casts #31-42 – 0.3m/s

2001-23: casts #1-4 – 0.25m/s; cast #5-18 – 0.3m/s. Even with 0.3 as a minimum a lot of data will be lost.

It was decided to use 0.3m/s for the whole cruise, except for casts #1 to 4 of Leg 3 when 0.1m/s will be used since the average descent rate was less than 0.3m/s. 

•Trials were made on the choices for surface data removal. Running low salt with a minimum of 5 removed some obviously bad data and it is unlikely that good data will be lost with that value. Using the  Last Pressure Maximum with a setting of 10 or 20 for maximum pressure removed a little more surface data. The setting of 20 removed more than did 10, but the data removed was data that would otherwise be removed using an editor. No difference was noted between pressure tolerance 0.5 and 1.0. 

DELETE was run on all casts except #21230001 - #21230004 using the following parameters:

The following DELETE parameters were used for most casts: 

 Surface Record Removal: Low Salt & Last Press Min

Maximum Pressure: 20  Pressure Tolerance: 1

Minimum Salinity: 5

   Maximum Surface Pressure (relative): 20.00

   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.

 Sample interval =  .125 seconds.

DELETE was run on casts #21230001 - #21230004 using the following parameters:

The following DELETE parameters were used for most casts: 

 Surface Record Removal: Low Salt & Last Press Min

Maximum Pressure: 20  Pressure Tolerance: 1

Minimum Salinity: 5

   Maximum Surface Pressure (relative): 20.00

   Surface Swell Pressure Tolerance: 1.0

 Swells deleted. Warning message if pressure difference of 2.00

 Drop rates < 0.1m/s (calculated over 9 points) was deleted.

 Sample interval =  .125 seconds.

COMMENTS ON WARNINGS

The only warnings refer to the upcast sections of a few casts.

After running DELETE a comparison was made of data lost at the bottom. An average of 0.2db of data was lost; only two casts lost more than 1db of data with the maximum being 3db lost. (See Delete_study.xls.)

All DEL files were copied to EDT files.

17. DETAILED EDITING

Page plots were produced and examined for spikes and instabilities and used to guide the use of CTDEDIT.  Many of the plots were not very useful because the scale is too broad to see the details. Often this is due to bad surface values. For such casts a first pass was made to clean the top 5db only to remove unbelievable surface values at depths where the descent rate was very low; then page plots were produced again. Based on these more extensive cleaning was done. Editing was also guided by plotting the descent rate looking for evidence of shed wakes, and by comparing up and downcast data.

For many of the casts edited in step #11 the data near the top is corrupted because the CTD was brought up to the surface held at the surface for only a few seconds and then lowered again. Thus, it would have passed through water churned up by the upcast. 

CTDEDIT was used to clean noise in S and T. Records were removed that appeared to be corrupted by shed wakes or overturning caused by the presence of the ship. Near-surface records were removed where the values were unbelievable or unstable. Salinity was interpolated where there were spikes or “overshoots” suspected to be due to misalignment of T and C. Leg #1 required more editing than Leg 2 because the descent rate, while high on average, varied considerably due to the sea state. Leg #3 had a very low average descent rate and was heavily corrupted. Editing for Leg 3 was limited to the top 20m and areas of large temperature gradient where it was clear that the data was corrupted. It is left to individual researchers to do any further editing due to the difficulty distinguishing good data from bad.

A note to this effect will be put into the headers of the Leg 3 files.
All casts required at least a little editing at the surface and/or bottom. The following casts required more extensive editing:
Leg 1: 1-11,13,17,23,26,28,30. 

Leg 2: 1,26,40,41,47,48,53,56,57,63,64,70-74,77,80,85,89,96,103-106.

Leg 3: 1-10,12-17.

Note was made of the editing details in the relevant files. The edited files were copied to EDT files so that a complete set of files exists with either edited data or data that does not require editing.

Plots of temperature and salinity vs depth for the BOT files were examined to check for any bad values in these files. No problems were found, but only very large errors would be found with this check. 
18.  Intercomparisons
SENSOR HISTORY - There is no previous experience with these sensors.

COMPARE – The rosette files were created with only 1 point in each as required by Humfrey Melling.  The CTD was found to give salinity values higher than the bottles in the top 500db and close to the bottles below that. Using data from 500db downwards and excluding outliers the CTD is found to be low by 0.0026psu, and when only data from 1000db downwards was used it was low by 0.0031psu. If the calibration were perfect we would expect the CTD to read higher than the bottles since they were mostly fired during downcast so that the bottles would contain water from a little above the CTD. So the COMPARE results suggest that the CTD salinity is reading low by > 0.0031psu.
Note: Bottles were fired on the fly during downcasts except for casts #8,11,21,23,24,25,26 of 2001-21 when they were done primarily during the upcasts with a few near-surface samples taken during the upcast for a some casts. There were problems with the bottle firing during cast #21210026.

Humfrey Melling’s analysis – See file 2001-22 Calibration of SBE25 for salinity.doc for a description of the method and results. The recommendation is that the pre-cruise calibration be used and salinity be recalibrated by applying an offset of +0.0035 units of salinity.

Historic ranges – The only climatology available to the processor for this region come from the World Ocean Data Base arranged in Marsden squares and only for the region of the first 5 casts of Leg 1 and all of Leg 3. There is probably insufficient data in the data base to make a judgment about the quality for shallow casts. All data fell within the ranges except for the temperature at the bottom of casts 21230012 and 21230015 (around 400db) which are slightly high and below 200db for cast 21230016 where the temperature is up to 0.5C( high.  

Comparison of nearby casts – Three groups of plots from nearby deep casts of Leg 2 were compared in T-S space. The results show similar values at depths below 700 to 1000m. For example, for casts 45 and 46 which were 4.3 km apart the differences along a constant σt-line around 700m are about 0.005Cº and 0.0005units of salinity. 
19. Recalibration
File 2001-21rcal.ccf was used to apply an offset of +0.0035 to the salinity channel for both the CTD files and the bottle files.
20. Final Plots
THIN and DERIVE were run to obtain values for tables and page plots were prepared using the edited data.

21. REMOVE and HEADER EDIT
The following channels were removed from all casts and bottle files: Scan_Number, Fluorescence:Seapoint, Oxygen:SBE:Volume, Conductivity:Primary or Conductivity_Ratio and Flag.  

Transmissivity was removed from casts 44-54, 65-68 and 83 of 2001-22.
HEADER EDIT was used to change channel names and formats to standard formats and to add the following note to the headers of Leg 3:
The descent rate was low for this cast resulting in lower quality

data than usual.

RESEARCHERS SHOULD USE THE DATA WITH CAUTION.
As a further signal to researchers that the quality was lower than usual the format for the salinity in 2002-23 was changed to F8.3.
22.  MERGE

To join the two files for cast 8 the shallow cast #1008 was clipped to 12db. This is slightly below the beginning of the larger file #8. The two files were then merged choosing #1008 as primary file and #8 as secondary. The result was plotted and looked satisfactory except for a little noisiness near the merge point. CTDEDIT was used to clean the temperature and salinity around 11-12db. The file was then named 21220008.hdr to match those from the previous step.
23.  CLIP

The pressure sensor recalibration is not perfect. The values used were arrived at by averaging the upcast surface pressure, but there are sufficient variations that some of the surface pressures after recalibration are unreasonably small. CLIP was used to remove data with pressures less than 1dbars. There are other cases where the surface pressure is higher than usual. There remains an uncertainty of ±3dbars in the pressure near the surface for the deep sensor and ±2dbars at depth; the shallow sensor pressure is considered ±1 at all depths. The near-surface estimate is based on the range of surface pressures from the downcasts and the deep estimate is based on the range of surface pressure from upcasts.
24. Producing final files
a.) The final files were renamed CTD.

b.) A cross-reference listing was produced.
c.) The standards check routine was run and the only problem noted was the salinity format for leg 3 which is different by choice.
25.  Addition of CHE files

RAC files were prepared in 2003 (see section 18) to enable comparison with bottle salinity, but final  chemistry files were not prepared at that time.

The RAC files contain CTD pressure, temperature, salinity and transmissivity as well as bottle number.

There were fluorescence and dissolved oxygen sensors as well, but those data were not processed.

CH1 files were also prepared earlier that contain bottle salinity. Those files also have bottle numbers.

For cast  #8 there was no sampling, so CHE files were prepared for events #1 to 4 only.

MERGE was used to combine the 2 file types, selecting all channels from RAC and bottle salinity from CH1. 

For these casts we have sample numbers for only 1 or 2 bottles but the RAC file has entries for more bottles and the log indicates there was no sampling. A text editor was used to remove the records with pad values in the Sample # channel.
The CTD salinity was recalibrated in the creation of the RAC files, but comparison of the CLIP files with CTD files shows that the pressure was not recalibrated in the RAC files.

CTD Pressure was recalibrated using file 2001Pres1.ccf to add 1.1db. (The file was created previously for the CTD file recalibration.) 

Header Edit was used to adjust channel names and units and to add header comments.

Standards Check was run.

A Track plot looks fine. 

The Header Check and XRef list both look fine.
26. Particulars

2001-21

Bottles fired on the fly during downcast except for casts #8,11,21,23,24,25,26 when they were done during the upcast. There were problems with the bottle firing during cast #26.

15. Salinity was deleted from 10-20db because of severe noise.

22. CTD stopped around 40db.

30. CTD stopped around 75db.

2001-22

Bottles fired on the fly during downcast 

8. First cast aborted. Full cast originally named 20220008a, renamed 20220008 and aborted cast was deleted.

16. Cast 16a contained very little data and was deleted.

31-32. Irregular descent rates.

33-39. Very shallow casts with low descent rate (average ~0.4m/s) during downcast.

40-43. Descent rate average about 0.5m/s for downcast

44. Downcast rate 1m/s, upcast 2m/s

44-54. No Transmissometer

44. Cast stopped and restarted – Part of the upcast is in a separate file which was renamed 21229944. The main file contains a complete downcast, so 21229944 will not be processed beyond conversion to IOS Header format.

50. Cast restarted twice. Cast 21220055b was renamed as 21220055 and the 2 aborted casts were deleted.

61. Gap in data associated with pressure spike. Pressure changes from 0.9 to 4.7db.

62. Gap in data associated with pressure spike. Pressure changes from 23.8 to 27.6db.
65. The CTD was taken down and up 3 times because of poor data. An editor was used to separate the casts in order to choose the best one. However, all looked bad. The pump appears to have malfunctioned possibly due to ice. This cast was deleted.

65-68. No transmissometer. 

69. CTD moved up and down near bottom for respooling. 

70. CTD moved up and down near bottom.

71. CTD stopped near bottom.

83. No transmissometer

89. CTD stopped around 44db.

103-106. Very noisy descent rate in the top 10db.

2001-23

Bottles fired on the fly during downcast

5,6,7,9-18 The CTD was deployed without the rosette. Different alignment required.

1-4. Descent rate low (average ~.3 to .4m/s) and noisy

5-17. Descent rate low (~.5m/s) and very noisy

18. Descent rate low ((~.5m/s) 
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CRUISE SUMMARY

	Cruise ID#:    2001-21, 2001-22, 2001-23

	Dates:   Start:  15 July 2002                           End: 15 October 2002

	Location: Beaufort Sea, Bering Strait and Bering Sea

	Vessel:   Sir Wilfrid Laurier

	Chief Scientist:  Bon van Hardenberg (2001-21 and 2001-23) and Humfrey Melling (2001-22)


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

	1
	SEABIRD
	25
	0293
	Yes
	Yes
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CTD Calibration Information

Make/Model/Serial#:
SEABIRD/25/0293




Cruise ID#:

2001-21, 2001-22, 2001-23



	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	03-4044
	01Jan01
	Factory
	15Feb02
	Factory

	Conductivity
	34-2232
	22Dec00
	Factory
	15Feb02+Mar
	Factory

	Transmissometer
	139
	23April01
	IOS
	
	

	Fluorometer
	SP 2336
	01Mar01
	Factory
	
	

	SBE43 Oxygen
	0052
	6Aug01
	Factory
	
	

	SBE 43 Oxygen
	0071
	July01?
	Factory
	
	

	Pressure Sensor
	29-0442
	19Jan01
	Factory
	21Feb02
	Factory

	2nd Pressure Sensor
	29-0436
	15Nov00
	factory
	11Feb02
	Factory
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