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PROCESSING NOTES
Cruise: 9743
Agency: OSAP

Location: West Coast Vancouver Island 

Project: Acoustical Oceanography
Party Chief: Farmer D.
Platform: John P Tully
Date: November 3, 1997 – November 23, 1997
Processed by: Kevin Bartlett and Germaine Gatien

Date of Processing: December 1997 and October 2003
Number of original CTD casts: 149
Number of casts processed: 148
INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD (#0443) was operated from the ship and two SeaBird SeaCat CTDs (#1630 and 1872) were attached to moorings. 
SUMMARY OF QUALITY AND CONCERNS
There was no salinity bottle sampling for calibration.
The configuration file for the original conversion is unavailable so the calibrations could not be checked.
PROCESSING SUMMARY – CTD 911+
1. Initial Processing
Kevin Barlett processed this data using the standard processing steps given in the SeaBird Software manual. The following is his report of how the processing was done.

Processing of the profiler data follows the "standard processing" steps given on page 13

of the SeaBird CTD Data Acquisition Software manual (version 4.225), with the exception

that bin-averaging of the data was not performed. The processing steps and the parameters

used are described below:

1. SEASAVE      Data acquired.

2. DATCNV       Raw data converted to pressure, temperature and conductivity.

3. WILDEDIT     "Wild" data points marked with error flag. Pass 1 standard deviation = 2.0, Pass 2 standard deviation = 20.0; 100 points/block.

4. CELLTM       Conductivity cell thermal-mass correction. Alpha = 0.03, 1/beta = 9.0.

5. FILTER       Low-pass filter pressure; time constant = 0.15 seconds.

6. LOOPEDIT     Minimum velocity of CTD unit set to 0.25 m/s.

7. DERIVE       Salinity, sigma-T and sound speed calculated.

8. STRIP        Unwanted data columns removed.

Kevin Bartlett, IOS, December 1997.
2. REVIEW OF INFORMATION
No Log Book was found but there was a cruise report. 

There is no indication that there was any salinity calibration data.
The cruise summary sheet was completed.
The configuration files are not available so could not be checked.

The main CTD is one that was used for other cruises and so the sensor history was checked. 
The primary conductivity sensor was used six times between the calibration of July 7, 1996 and May 1, 1998, but the temperature sensor used with it was not always the same as the one used for this cruise. There were very few salinity bottles and they were often analysed as a group with another CTD.  

The secondary conductivity sensor was used 9 times in the relevant period, again with two temperature sensors. From two bottles in Saanich Inlet it was thought to be low by 0.002psu.

There is no information about the two SeaCat CTDs that were mounted on moorings.

3. CONVERSION TO IOS HEADERS
The salinity data is spiky. It would need to be re-aligned to fix this and that is impossible without a pressure channel. After conversion pressure will be calculated and then alignment tried.
The IOSSHELL routine was used to convert SEA-Bird 911+ data to IOS Headers. 
The NMEA times are in the wrong format so the SYSTEM UPLOAD TIME was used for conversion. Those times are very close except that the latter is in local time (PST). So 8 hours will need to be added to produce UTC times.
4. Checking Headers

CLEAN was run to add event numbers.

The cruise track was plotted and looks ok.
A header summary and a header check were produced. 
There is no pressure channel, only depth.
Looking at a few profiles it is clear that the conductivity is not well aligned with temperature. To fix this it is necessary to have both conductivity and pressure. 
The ADD routine was used to add a pressure channel and a simple polynomial was applied using the CALIBRATE routine to derive pressure:

Pressure = (1.0086 + 2E-06 *.Depth) * Depth

When the surface values routine was run an average surface value of 2.7db was found; this is reasonable. It was noted that a number of casts start very deep – 15 to 30db. The original CNV files were checked and those also start deep.
5. SHIFT

From this point on the data was run in two streams with primary shifted in one and secondary in the other. This will enable us to choose whichever looks best at the editing stage. 

First, DERIVED Quantities was used to derive conductivity_ratio from T and S (primary or secondary, as required.)

Tests were done on a few casts to see what shift would reduce the spikiness of the salinity. For the primary salinity a shift of -0.4 is best overall and for the secondary +0.7 looked best, with the usual observation that no one choice is best everywhere.

SHIFT was run and salinity recalculated. 
6. DELETE

All casts were put through DELETE using the following parameters:

Surface Record Removal: Low Sal & Last Press Min                               

   Maximum Surface Pressure (relative):      10.00                              

   Minimum Surface Salinity:     20.000                                         

   Surface Swell Pressure Tolerance:       1.00                                 

 Pressure filtered over width:   15                                             

 Swells deleted. Warning message if pressure difference of      2.00            

 Drop rates <   0.30m/s (calculated over  11 points) will be deleted.           

The log was examined and no warning were found.

7. Comparisons

COMPARE – No bottle calibration data was available.

Previous experience with these sensors –These conductivity sensors were used for a number of missions between the calibrations of 23 July 1996 (both sensors) and 1 May 1998 (primary) and 18 August, 1998 (secondary), but they were with different temperature sensors. There were no really good bottle comparisons because they were used for either shallow casts, few casts or the bottle comparison was done with data from more than one CTD. The best comparison is from 9713 when it was estimated that the primary salinity was low by 0.023psu. For the secondary the best calibration is based on two bottles in Saanich Inlet and showed that the CTD was low by about 0.002psu.

Historic ranges – Plots were made of a number of casts including 2 deep casts. There were no significant excursions from the historic ranges where local climatology was available.
8. DETAILED EDITING
Which sensor pair to archive is not obvious. The primary salinity is a little less noisy. And there was some evidence of problems with the secondary sensor during 1998 - it was found that the differences between the salinity from this sensor and the bottles was pressure-dependent and possibly drifting with time. However, those effects were relatively small. The bottle calibration information is scanty but the two bottles done in Saanich Inlet suggest that the secondary salinity is a better choice. The few comparisons available show large errors in the primary salinity.  Cast #16 had very bad primary salinity. So the secondary channels were selected for editing. 
CLIP was used to remove the top 5db of data because it tended to be badly corrupted by shed wakes and noise.

The data was metre-averaged and page plots examined on-screen to determine what editing was required. 
For those casts with problems page plots using the full data set were examined for spikes and instabilities and used to guide the use of CTDEDIT.
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.
After editing multiple cast T-S plots were made (using the full edited files) to compare nearby casts. Four more casts were identified as needing editing and another was re-edited.
The following casts required editing: 2, 6, 10, 19, 29, 30, 36, 50, 61, 66, 68, 81, 106, 107, 112, 119, 128, 130, 131, 133, 139, 142 and 146.
9. RECALIBRATION
The only evidence available suggests that the salinity is within 0.003psu. Given the lack of bottles and poor history no recalibration was done. 
10. BIN AVERAGE of CTD files
The following Bin Average values were applied to the BOX files (output AVG):

Bin channel = pressure



Averaging interval = 1.000
Minimum bin value =   .000

Average value will be used.
Interpolated values are NOT used for empty bins.

After averaging, page plots were examined on screen and no further editing was deemed necessary.

11. Final Plots

THIN and DERIVE were run to obtain values for tables and page plots were prepared using the metre-averaged, edited data and displaying temperature and salinity profiles.
12. FINAL CTD files steps (REMOVE and HEADEDIT)
Temperature:Primary, Salinity:T0:C0, Sigma-T, Velocity:Sound, Depth:Salt_Water, Conductivity_Ratio and Flag channels were removed from all casts. 
HEADER EDIT was used to fix formats and channel names and to add the following comment:

This data was partially processed in 1997. Final processing was done in 2003.

There was no salinity  bottle data available and little information available from other

missions using these sensors.
Salinity editing was minimal - mostly just removing very large spikes.

The Standards Check routine was run and no problems were found. 

The final files were named CTD.
13. Producing final files

A cross-reference listing was produced.
The sensor history was updated.
PARTICULARS

13. No data above 31db.

16. The primary sensors were badly corrupted.
106. Both sensors gave bad data from 55-68db.
131. No data above 17db.

132. No data above 18db.

135. Surface data only. Cast deleted.

PROCESSING SUMMARY – Moored SeaCat data
There were 4 deployments of SeaCat CTDs on moorings. Three of these had been converted to SeaBird CNV files and were then converted to IOS HEADER format. They are named:

1630-2.ios


1872-2.ios


1872-4.ios

The file named 1872-3.cnv does not contain any data. The hex file could not be converted using SeaBird software. It was impossible to load the con file. The error message indicates that the software cannot be used with ASCII configuration files that include optical frequencies.

Institute of Ocean Sciences

CRUISE SUMMARY

	Cruise ID#:    1997-43

	Dates:   Start: November 3, 1997                       End: November November 23, 1997

	Location: West Coast Vancouver Island 

	Vessel:  John P.Tully

	Party Chief: Farmer D.


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

	1
	SEABIRD
	911+
	0443
	No
	Yes
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CTD Calibration Information

Make/Model/Serial#:
SEABIRD/911+/0443
Cruise ID#:
1997-43
	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date(dd/mm/yy)
	Location
	Date
	Location

	Temperature
	2095
	16/06/97

	Factory
	16/07/03
	Factory

	Conductivity
	1729
	23/07/96
	“
	24/07/03
	“

	Secondary Temp.
	2142
	22/04/03
	“
	05/09/03
	“

	Secondary Cond.
	1766
	23/07/96
	“
	05/09/03
	“

	Pressure Sensor
	63507
	11/01/96
	Factory
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