REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	6-Feb-2006
	Germaine added water depth to all the CTD files.

	2 November 2004
	Corrected CHE file, bottle #10, cast #21-see file header for details


PROCESSING NOTES
Cruise: 2003-18
Agency: IOS, Ocean Science and Productivity, Sidney, B.C.

Location: Bering Sea / Bering Strait / Chukchi Sea
Project: Bering Strait
Party Chief: Eert Jane
Platform: Sir Wilfrid Laurier
Date: 11 July 2003 –22 July 2003
Processed by: Germaine Gatien

Date of Processing: 17 February 2004 – 9 June 2004
Number of original CTD casts: 33 
Number of casts processed: 33
INSTRUMENT SUMMARY
A SeaBird Model SBE-25 CTD (#0293) was mounted with Transmissometer 139, SBE 43 Dissolved Oxygen Sensor S/N #0052 and Seapoint Fluorometer S/N #2336 with a 30X cable. The deck unit was an SBE-33, S/N unknown. The oxygen sensor was mounted on the pump. The fluorometer was unpumped. The pressure sensor was rated for 1500db.
SUMMARY OF QUALITY AND CONCERNS
The file names were non-standard.
Fluorescence:URU:Seapoint – The data are nominal and unedited and frequently off-scale. There was no chlorophyll sampling. The data will be identified as uncalibrated and unedited. 
Oxygen:Dissolved:SBE – The quality of this data is limited by poor time-response of the instrument and by having no calibration samples. Information from 2003-19 suggests that the CTD DO values are low by 0.8ml/l below 800m and lower by 1 to 2.5ml/l in the top 100m. Given the large vertical gradients and high DO values in the Bering Strait area even larger errors are anticipated. This data will not be archived.
The pressure sensor is considered ±1db.
The salinity calibration is considered ±0.005psu except in areas of rapid temperature change where the salinity has been edited heavily and should be considered ±0.02psu. 
PROCESSING SUMMARY
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 and rosette log sheets were obtained.
Salinity bottle data were available, but the nutrient data had not been analyzed yet.

The configuration files used at sea have the wrong calibration information for cast 1 to 24. At that time the error was discovered and the correct calibrations used thereafter. There was a recalibration of temperature, conductivity and pressure in December 2002. There is no information on file about a post-cruise calibration.

There was a change in the configuration file after cast #22 adding a Bottom sensor channel.

The cruise summary sheet was completed. 

3. Conversion of Raw Data
Two configuration files were prepared using the calibrations of temperature, conductivity and pressure from December 2002. It was assumed that the calibrations of the fluorometer and transmissometer are the same as those used for 2002-22. If and when new information becomes available those can be recalibrated later. File 2003-18-CTD1 will be used for casts #1 – 22 and 2003-18-18-CTD2 will be used for casts #23-33. The latter group include a bottom sensor.

A study was then made of the surface pressure to determine if an offset was needed. There was a drift of about -0.5db between the calibrations of April 2001 and December 2002. 

Many casts were examined to determine the pressure of the first and last “in-water” values. The downcast values range from -0.2 and -1.0db with most between -0.5 and -0.7db; the upcast results are more scattered ranging from -0.5 to -1.3db. For the deepest casts the differences between the downcast and upcast “surface” is 0.2 to 0.3db; the resolution of the pressure sensor is about 0.2db. Any hysteresis does not appear to be significant. There appears to have been a further drift in the pressure sensor of about 0.6db which suggests a steady drift in the sensor of about 1db per year.
It was decided to reconvert the data with an offset of 0.6db applied to the pressure channel. The two configuration files were adjusted accordingly.

Cast 2003-18-015a contains no useful data and will not be processed further.

Rosette files were converted taking the scan range data from the BL files and using a 5s window around firing time.
A few casts were checked and all expected channels look ok. The descent rate is quite steady and high.

4. WILDEDIT

Tests were run using WILDEDIT on temperature and conductivity channels 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”.  There was no change in the files after this step, presumably because there are no large isolated spikes.  So this step will be skipped. 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 25 and the filter was found to have been effective. It smoothed the small steps in pressure and made a significant improvement in salinity. What problems remain may disappear after SHIFT. If not, we could return to this step and increase the conductivity window size.
6. CELLTM
Tests were run using a variety of parameter choices for CELLTM on casts #1 and 25. For both the best choice was (α,1/β) = (0.03,9) although (0.0245, 9.5) was very close. CELLTM was run on all casts using (0.03,9.0).
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
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 -0.1db. The CTD was turned on out of water, so this is a reasonable result. 

The header summary was run and the output checked against the log book. There were no errors, but some of the positions differ slightly. The differences are larger than we usually see, but given fairly high winds and 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. The CTD was turned on before reaching station in most cases. Differences on the order of 0.5km are seen. The Bridge log and CTD Daily log were compared with the file headers, and where the differences between the Bridge log and the files was more than 0.002º lat or 0.005º longitude ( about 0.2km) the files were corrected in the IOS and BOT files. The Bridge log was used as the standard. However, for two casts the bridge log differed significantly from both the file headers and the CTD daily log. So the header check and track plot were rerun. The results look better with the bridge log data for cast #32 but for #28 the ship speed is suspiciously low. There was a 3 hour gap between the end of the CTD cast #27 and the beginning of cast #28. During that time the ship moved only 3.4km if we use the bridge log data. However, according to Jane Eert’s diary, that was the time of the Arctic Crossing Ceremony, so that makes sense. However, it does not explain why the GPS download is so far off.  Fortunately Jane kept a record of GPS records for the ship’s track and that confirms the information in the CTD log. It shows that the bridge log position was occupied several times between casts #27 and 28, and it is very close to the previous station. The entry in the bridge log was probably written up and then a decision made to move the ship. Perhaps a change of shift caused some confusion. The information from the headers will be used.
10. Test plots and text editing to choose best section
Plots were made to check for any problems with processing. Typically the CTD was soaked at about 3db before a single full cast, with stops for bottles on the upcast. There is a lot of noise in the upcast data, but the downcasts look ok. The transmissivity is lower and steadier on the upcasts than for the downcasts and there is a lot of noise in the upcast transmissivity during bottle stops. The DO sensor shows the usual time-response problems, and in areas of large DO gradient this looks particularly serious. The temperature and salinity look reasonably alike in up and downcasts. The fluorescence was frequently off-scale; the range was 0-5 mg/l. There was some spiking during cast #21, but it affects the upcast only. The descent rate was steady and high for all casts.
12. SHIFT
Casts #1 (1000db), and # 6(100db) and #25 (45db) were selected to study alignment.
Conductivity
First a blown-up profile plot around 900db of cast #1 was examined which suggested a shift of conductivity relative to temperature on the order of +1.2 records. Tests were run using shift values from +0.4 to +1.4 records, and the results examined on a T-S curve after removal of the upcast data; the aim is to minimize instabilities without oversmoothing. The best results fell between +0.6 and +1.2 records varying with depth and individual features; overall, +1.0 records looked best.
(Note: Later in the processing further checks were done on a region with a very large temperature gradient and obviously bad salinity. While choosing +0.9 records improved the results very slightly at the interface, trouble was created elsewhere in the profile. So the original choice looks best overall.)

SHIFT was run on all casts advancing the conductivity by +1.0 records.
Dissolved Oxygen Sensor
This sensor shows typical time response problems with traces not showing great detail. There are errors in the DO due to calibration drift, transit time and response time. This step will be used to correct for transit time. Looking at sections of data at the end of a bottle stop, we compare the temperature and oxygen data to see when they start to change. The temperature change is almost immediate, whereas there is a delay in DO change. But using DO is problematic since the DO and temperature are not independent variables and the DO response is very dependent on the local gradient. Using Oxygen Voltage is safer. That does not change as quickly. A few areas were examined and a transit time of about 1s (8 scans) looks appropriate. This was found to be the case for 2003-19 as well.
Fluorescence
Study of the fluorescence alignment is limited by the fact that it went off-scale often and because there were so many stops for bottles during upcasts that it is hard to judge the offset between upcast and downcast. However, for the first few casts there are some areas where that offset could be compared with the offset in the temperature trace and no significant difference was seen. So the fluorescence will not be shifted. It usually needs shifting when pumped, but for this cruise there was no pump on that sensor.
13. FILTER
A boxcar filter, size 5, was applied to the salinity channel.

14. 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: The only warnings were for cast #21 and pertain to spiking during the upcast near the surface.
15. DETAILED EDITING

CLIP was used to remove the top 3db since the CTD was stopped at about the level before the full cast was run; the data is very noisy in the top 3db, 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.  These were produced from the DEL files, i.e. before CLIP was run, so the noise at the surface is worse than in the files to be edited.
CTDEDIT was used. Records were removed that appeared to be corrupted by shed wakes or overturning caused by the presence of the ship. Salinity was cleaned where there were spikes or “overshoots” suspected to be due to misalignment of T and C. This data comes from a region with some very high temperature gradients, resulting in large errors in salinity. For example temperature changed by 3 to 4Cº in a metre or two and more than 8Cº in one 10m segment; alignment of T and C cannot be precise enough to produce reliable salinity under such conditions, and there may also be other temperature-related change affects on the sensors. 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 instabilities that looked like they could be real interleaving features; these were left unedited. The salinity gradients were usually fairly low, so even though the editing was at times extremely heavy, the resultant error would generally be within ±0.02psu. Away from the large gradients the salinity is considered ±0.005psu. For casts #13 and 14 there were instabilities in the top 15db that look likely to be due to ship action so the data was removed. Both casts were in a narrow strait and the ship may have been working hard at keeping on station. It is also possible that the instabilities were real, but the salinity certainly is not reasonable and is impossible to edit.
For many casts there were unstable regions near the bottom; unless there was a likely instrumental cause for this, such records were left unedited. Records were removed from the bottom if the descent rate had slowed suddenly to near-zero, since shed wakes are likely to account for the instability.
All casts required some editing.
Note was made of the editing details in the relevant files. 
The edited files were copied to EDT files.
16. Intercomparisons
Sensor History – This CTD was used for 2002-22 but has been recalibrated since then. Since that calibration the only other data that has been processed is from 2003-19 during which the salinity was found to be high by from 0.001 to 0.002psu. That data was not recalibrated.
COMPARE – Bottles were fired during upcasts after a 30s stop. 
A lookup table was prepared. Bottle #12, sample #266 from cast #26 is indicated in the log as having been fired at the surface, but there is no such firing in the rosette file, so this was dropped from the addsamp file. The sample numbers were added to the BOT files which with output SAM files. 
There were a few duplicate samples entered in the SAL files. Only one entry is possible if these files are to be merged with the rosette files. Normally they are very close and an average can be chosen. However, these are quite different. The first will be selected in each case; this will not greatly affect the bottle comparison since the duplicates are very shallow. The second values were removed from the copies of the salinity files in the HYDRO folder. The files in that folder were renamed SAL1 to avoid confusion since the files in the SALINITY folder were left as entered by the analyst. 

The casts involved are:

· cast #18 pressure 10db. The two values were 31.9198 and 31.9351. 
· cast #20 pressure 47db. The two values were 32.7515 and 32.7551.
· cast #21 pressure 10db. The two values were 31.9968 and 31.9979.
COMPARE was run and as expected, the shallow bottles show a lot of noise. There are only 3 bottles below 125db and those suggest that the CTD is high by about 0.002psu. 
From what little data there is, there is no evidence of time or pressure dependence.

The greatest variability in the results was for stations BRS1 to BRS5 in Bering Strait. 
Comparison of nearby casts –.There were no repeat casts and most casts that were reasonably close were shallow and in active mixing zones so little can be learned by comparing them.
17. Recalibration
No recalibration will be applied.
18. Final Plots
THIN and DERIVE were run to obtain values for tables and page plots were prepared using the edited data.

19. REMOVE
The following channels were removed from all casts: Scan_Number, Conductivity:Primary, Descent Rate, Oxygen:Dissolved:SBE, Oxygen:Voltage:SBE and Flag. Channel UPLOY0 (Bottom contact channel) was removed from casts #23-#33.
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 nominal and unedited and frequently off-scale. There was no chlorophyll sampling. The data will be identified as uncalibrated and unedited. 

The pressure sensor is considered ±1db.

The salinity calibration is considered ±0.005psu except in areas of rapid temperature change where the salinity has been edited heavily and should be considered ±0.02psu.
 The dissolved oxygen data was removed because the errors are believed to be large and there was no calibration sampling.
For casts 23-33 the following line was also added as a comment to the headers of both the CTD and CHE files:

The signal from the bottom sampler indicates that sampling was within 3m of the bottom.
The Standards Check routine was run and Header Edit adjusted until no errors remained.

The final files were named CTD.

A cross-reference listing was produced.
21. Producing final bottle files
The MRG1 files were put through CLEAN to remove Sea-Bird headers, SORT to order the records on pressure, REMOVE to remove Scan_Number, Conductivity:Primary, Descent Rate and Flag (and UPLOY0 from casts #23-#33.) 
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.

Particulars

17. Hit bottom.
18. Problem with DO sensor
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CRUISE SUMMARY

	Cruise ID#:    2003-18

	Dates:   Start: 11 July 2003                   End: 22 July 2003

	Location: Bering Sea / Bering Strait / Chukchi Sea

	Vessel:  Sir Wilfrid Laurier

	Party Chief: Eert J.


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

	1
	SEABIRD
	25
	0034
	Yes
	Yes



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

Cruise ID#:

2003-18


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	4115
	21Apr01
	Factory
	31/12/02
	Factory

	Conductivity
	2607
	21Apr01
	Factory
	31/12/02
	Factory

	Fluorometer
	2336
	Aug01
	IOS
	
	

	Oxygen SBE43
	0052
	06Aug01
	Factory
	
	

	Transmissometer

	139
	23Apr01
	IOS
	
	

	Pressure 
	0464
	27Apr01**
	Factory
	27Dec02
	factory


** calibration not on file
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