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PROCESSING NOTES
Cruise: 2002-37
Agency: OSAP

Location: Juan de Fuca Strait
Project: Late Run Salmon
Party Chief: Thomson R.
Platform: R.V.Belina
Date: 22 August 2002 – 8 August 2002
Processed by: Germaine Gatien

Date of Processing: 17 May 2003 – 19 March 2004
Number of original CTD casts: 27 (29 files, with repeat files for 2 casts)
Number of casts processed: 25
INSTRUMENT SUMMARY
An AML 12Plus CTD (S/N 612) with no external sensors was used.

SUMMARY OF QUALITY AND CONCERNS
The temperature and salinity should be considered nominal. There were no calibration samples for salinity, but the instrument was calibrated just before use. Only 2 significant figures will be included in the archived temperature and salinity to make the quality limitations clear.
The conversion to IOS SHELL files was done by John Love and corrections to times and positions were made by Bernard Minkley. 
The data from three casts are missing and presumed to have not been uploaded.
The time was missing for one cast and has been estimated and the positions for two casts are unavailable. The data from two casts were not archived because times and positions were not known.

PROCESSING SUMMARY
1. Conversion of Raw Data
The data was converted from HEX format by John Love who calibrated the instrument prior to the cruise. The data was put into IOS format by Bernard Minkley. Bernard noted that the date in the first column of the CSV files are invalid and the start time was taken from the first record of the cast and compared to the upload time of the cast. According to Bernard’s notes there were no times in the log book. There are times there now, so perhaps Bernard filled those in later. The dates in the IOS files do not agree with the log book. It will be assumed that the log book is correct since there is no other information available. Bernard ran the files through HEADEDIT to add a few headers and at least one comment was added. He did a little further editing at this phase. The output files are named FIX.
Another set of files, SPK, have been run through DESPIKE (probably by B. Minkley) but I don’t think this will be necessary. At least alignment should be tried first. The FIX files will be used as the starting point for processing.

The calibration information was not available. It will be assumed that it is correct since John Love did the configuration and is familiar with the instrument.
There were two IOS files with a cast number starting with “9” in the cast number, 9006 and 9011. These were examined to determine where they are from:


Cast 9006 – This file appears to be exactly the same as cast 6 and there is no note anywhere to explain why it exists.


Cast 9011 – This is a repeat of the data in cast #11, except that the latter file has 12 bad records at the bottom. The log mentions that the file was given the cast #9011 and that is the file selected by Bernard when he created 2002-37-0011.FIX. 

2. Checking Files and Headers
Cross-reference listings of the IOS and FIX files were examined and errors were found in most of the dates in the IOS files, but only one is wrong in the FIX files. 

Positions are clearly wrong in the IOS files for casts #11 and 12 but there are no positions entered in the log. Bernard Minkley has removed the position information from these two files at the FIX stage. There is no way to estimate these positions since the two casts were run on a day when there were no others logged. 
The routine ADD TIME CHANNEL was used to add record numbers to the files. The output files, ATC, were then edited as follows:

· Dates were corrected in the cast #25. 

· Something is clearly wrong for cast #3 – either the events are out of order, the position is wrong or the time is wrong. The log book has no time entered. Looking at a track plot suggests that the order is okay. Cast #3 was approximately equidistant between casts #2 and 4, so the time was estimated to be about 22:40 UTC, halfway between the other two casts. There is a note in the log book that the upload time was 15:16 PST which fits well, since the uploads were typically 15 to 45 minutes after the cast.  A warning about this was put in the headers as a comment.
The cruise track was plotted and, aside from the problems with casts #11 and 12, there are no problems.
The header check and header summary were run. The speeds are all less than 5 knots. The only errors noted in the header summary are the absence of positions for casts #11 and 12, and the time for cast #11. There is some confusion over the time because the time recorded in cast 9011 is not the same as in the original cast 11, which was probably wrong. The time in the ATC file was changed to 17:11 UTC to match the log entry.
3. CALIBRATION CHECK
Salinity

Since there are no salinity bottles the only check available on the calibration is to compare with local climatology. When compared with historic averages the temperatures are all within bounds, but the salinity near the bottom of casts are a little higher than usual. However, several factors suggest that we should not take this as indicative of error in the CTD. 

· The data comes from a small area that has not been heavily sampled in the climatology. Cast #20 is close to one of the regular stations sampled by Diane Masson, but it is deeper, so the local climatology is probably not representative of the deep water in this area. 

· The summer of 2002 was marked by low temperature and high salinity in Juan de Fuca Strait. During 2002-26 in July 2002 such excursions from the historic averages were noted between 40 and 60db well into the strait.

· This area is noted for great variability.

Casts 2002-26-0010 from July and 2002-31-0103 in September were at one of Diane Masson’s regular stations (76) which is close to the site of cast 2002-37-0020 from this cruise. Cast #20 is warmer and saltier than both, but fairly close to the September observations. Along σt –lines the AML data has higher salinity by <0.1psu and the temperatures are higher by about 0.2Cº.
Pressure
A check was made of the surface pressure by examining a few files. The surface pressure appears to be about -0.1db during upcasts based on the conductivity values. No recalibration need be applied.

4. SHIFT

Conductivity
SHIFT was used to realign conductivity with respect to pressure; this is to compensate for the differences in response times of the temperature and conductivity sensors which results in salinity spikes. Tests were run on casts #13 and 28, but first, to enable SHIFT to work, the units of conductivity had to be corrected using HEADEDIT (this was just a change from ms/cm to mS/cm). These files were then put through shifts of from -2 records to +1 record. The results were examined in T-S space with the best results those that minimize unstable spiking. The best results overall were with -1.5 records.

SHIFT was applied to all casts using -1.5 records.
5. DELETE
A study was made of the pressure to see if it needed filtering. Scan numbers were added using the ADD TIME CHANNELS routine and plots prepared of pressure versus scan number. The pressure looked quite smooth during downcasts, so the filter will not be applied. The results will be examined to ensure that this was the right choice. The risk is that we will smooth the pressure in a section that should be removed because the CTD had slowed down a lot.
The next problem with DELETE is that I don’t know the sampling rate. It can be up to 8 samples per second according to notes from Rick Pearson. Judging by the number of samples per metre in the files the sampling rate was about 3 per second if the descent rate was about 0.5m/s, or 6 per sec if it was 1m/s. Getting this wrong will remove either too much or too little data. I tried 6 per second as a first attempt and then 3 per second.
The following DELETE parameters were used: 

 
Surface Record Removal: Last Press Min 

   
Maximum Surface Pressure (relative): 10.00

   
Pressure Tolerance: 1.0

Pressure filtered: No

Swells deleted. Warning message if pressure difference of 2.00

Drop rates < 0.3m/s (calculated over 5 points on the second) was deleted between 10db and 10db above the maximum pressure.

 
Sample interval =  0.33 seconds 
COMMENTS ON WARNINGS: None
The files were examined in T-S plots and there are some small unstable features that are probably due to alignment variations as gradients vary. But since they could be due to CTD reversals, runs were made using a variety of drop rate settings, sample intervals and filters of pressure in DELETE to see if the results improved. Nothing helped, so this is probably not a reversal problem. CTDEDIT and bin-averaging should remove the instabilities. 
All DEL files were copied to EDT files.

6. DETAILED EDITING
Page plots were produced to aid in the editing process. 
CTDEDIT was used to edit all casts. Light editing of salinity was needed for all casts, mostly in the top 5db. Editing was mostly to remove unstable features that seemed to be due to poor alignment and T and C. Editing details were entered into the headers as a comment.

7. BIN AVERAGE
The following Bin Average values were applied to the DEL files for general use:

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.

8. Quality control
T-S plots were produced for groups of stations done on the same day. When all casts are plotted together there is a generally steady progression from cast to cast towards warmer, saltier water. The two casts with missing positions look most like casts #13 and 14 at depth, but are fresher and cooler at the surface. This does not help establish their positions. 
9. Recalibration
No recalibration was done.
10. Final Plots
THIN and DERIVE were run to obtain values for tables and page plots were prepared using the edited data.
11. REMOVE and EDIT HEADERS
The following channels were removed from all CTD casts: record #, date, conductivity, battery, density, sound velocity.
Using HEADEDIT the temperature units were corrected, the agency name corrected, the data type added, the instrument name changed to AML CTD and the following comment added to the headers:
The salinity is nominal. There were no salinity calibration

samples..

The final files were named CTD. 
The formats for T and S were set to F7.2 to indicate that the quality of the data is lower than the usual standard.

Standards Check was run and the only problem noted is the non-standard format for T and S.
12. Producing final files
A cross-reference listing was produced.
Particulars
3. Time is wrong. Estimate made by interpolating between casts #2 and 4. 

11. Latitude and longitude are wrong; no information could be found to correct this. DELETE
12. Latitude and longitude are wrong; no information could be found to correct this. DELETE
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CRUISE SUMMARY

	Cruise ID#: 2002-37

	Dates:   Start: 8 August 2002                        End: 22 August 2002

	Location: Juan de Fuca Strait

	Vessel:   R.V. BELINA

	Party Chief: Thomson R.


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

	1
	AML
	12plus
	612
	No
	No


