REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	27-May-2010
	An error was found in the calibration parameters used in processing this cruise. It is estimated that pressure is low by <0.5db, so no correction was applied. For details see file “Report on Calibration Errors for Pressure Sensor #77511, CTD 0585 “ in Osd_Date_Archive\Cruise_Data\DOCUMENTS

	
	


PROCESSING NOTES
Cruise: 2007-24
Agency: OSD
Location: Knight Inlet
Project: Knight Inlet
Party Chief: Cummins P.
Platform: Vector
Date: March 14, 2007 – March 20, 2007
Processed by: Germaine Gatien

Date of Processing: 6 July 2007 – 9 July 2007
Number of original casts: 68

Number of CTD casts processed: 16
Number of TOYO casts: 51 
(1 file empty, 1 missing, 1 was used to produce both CTD and TOYO files)
INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTDs (#0585) was used with altimeter (#1233).
SUMMARY OF QUALITY AND CONCERNS
This cruise included 16 stationary CTD casts and 50 toyo CTD casts which were run while the ship steamed. Only the stationary casts were prepared for archiving. Full files were produced for all casts for the use of the researchers.
There was no calibration sampling. Salinity is considered ±0.005.
While the primary sensors produced good downcast data, the secondary salinity looks better than the primary during upcasts, so this may be a better choice for plotting TOYO casts.

PROCESSING SUMMARY
1. Seasave
This step was completed at sea; the raw data files have extension DAT.

2. Preliminary Steps

The Log Book was obtained. Note was made of problems with the altimeter when weights were attached to the CTD. The weights were used to keep the CTD vertical while being towed.
The cruise summary sheet was completed.
The histories of the conductivity and pressure sensors were obtained.

The calibration constants were checked for all instruments, and errors were found and corrected in the offset and date of calibration for the pressure sensor. The problem of pressure offsets being wrong is a long-standing issue. It appears that people copy configuration files from another cruise so that the errors never get corrected. In the case of pressure offsets there is an additional issue that the older pressure sensors have a natural drift and the offsets are changing all the time. There is no mechanism for the processing results to feed back into the preparation of configuration files. The corrected file was saved as 2007-24-ctd.con.
3. Conversion of Raw Data

Data were converted using configuration file 2007-24-ctd.con. 
Cast #18 was empty and there were no files for cast #68. 
Cast #65 has two stationary casts, a 50m cast followed by a 30m cast. The pump was turned off at the surface between the two casts, but was operating through both. The former is the better choice for the archive, but this cast should be included among the toyo casts as well.
There was an error in the file name for cast #59; that was corrected after conversion.
A few casts were examined and all expected channels are present and look reasonable when plotted. As noted in the log the altimeter did not operate properly for some casts. The differences between the pairs of sensors are larger during the upcasts during which the primary sensors show significantly more noise in the traces. The secondary conductivity has fine-scale noise through both downcast and upcast, but that noise looks regular and likely to be removed by averaging. 
4. WILDEDIT

Program WILDEDIT was used to remove spikes from the pressure, conductivity and temperature channels only.  
Parameters used were: 
Pass 1    Std Dev = 2 
Pass 2    Std Dev = 5 
Points per block = 50
5. CELLTM

Tests were run on three casts using settings (α = 0.02, β=7), (0.03, 7), (0.02, 9), (0.03, 9) and (0.0245, 9.5) to see what settings look best for this cruise. The best results were with (0.03, 9.0) for both conductivity channels. CELLTM was run on all casts using those values.
6. DERIVE

Program DERIVE was run twice: 

on all casts to calculate primary and secondary salinity.

on some deep casts to calculate the differences between primary and secondary channels for temperature, conductivity and salinity. These were placed in a test directory and will not be archived.
7. Test Plots and Channel Check

A sample of casts was plotted to check for agreement between the pairs of T and C sensors. There are no deep casts.
	Cast #
	 Press
	T1-T0 
	C1-C0
	S1-S0
	Descent Rate

	3
	300
	.0013
	.0001
	~0 v. noisy
	High, steady

	6
	175
	.0008
	.0001
	-0.0005
	High, steady

	32
	200
	.0014
	.0001 noisy
	X noisy
	High, steady


The salinity differences are extremely noisy but not large, with most values within 0.002 of zero. The temperature differences are fairly large, but this is not unexpected from such shallow data. 
8. Conversion to IOS Headers

The IOSSHELL routine was used to convert SEA-Bird 911+ CNV files to IOS Headers. 
There are no station names in the headers, but there are none in the log either so none will be added.

CLEAN was run to add event numbers and to replace pad values in the Pressure channel using linear interpolation based on scan number.

9. Checking Headers

The header check and header summary were run and no errors were found. The cruise track was plotted and no problems found. The average surface pressure is 2.4db, which is reasonable for the Vector. 
The altimeter readings from the header were exported to a spreadsheet and a few casts were checked. There is a lot of noise in the data for many casts. The readings in the headers look reasonable for casts 4 through 9 and 53. The header reading is meaningless for the TOYO casts since the bottom depth varies so much. The altimetry heading was removed from all the TOYO casts and all CTD casts except casts 4-9 & 53.
10. SHIFT

Conductivity
Tests were run on 4 casts for each CTD using shifts between -1s and +1.5s and T-S plots were prepared to compare the results. A setting of +0.8s worked best overall for both sensor pairs, though the differences were small for a range of positive settings and the optimal setting varies from one area to another. All casts were put through two runs of SHIFT using those settings. (Output *.SHFC0 and SHFC1).
10. DELETE

DELETE was run on the stationary CTD casts only. The following DELETE parameters were used: 

 
Surface Record Removal: Last Press Min
   
Maximum Surface Pressure (relative): 10.00

Surface Pressure Tolerance: 1.0                  Pressure filtered over 15 points

 
Swells deleted. Warning message if pressure difference of 2.00

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

    
Drop rate applies in the range:  10db to 10db less than the maximum pressure 
 
Sample interval = 0.042 seconds. (taken from header)

COMMENTS ON WARNINGS: There were warnings for cast #32 that turned out to be due to 2 bad values; they showed unbelievable jumps so a text editor was used to replace them with interpolated values. DELETE was then rerun for that cast with no warnings in the log.
11. CHOICE OF SALINITY CHANNEL TO ARCHIVE

As there was no calibration sampling the choice of which temperature and salinity channels to archive had to be made on the following evidence:
Previous experience with these sensors – 

The primary sensors had been recalibrated since they were last used so there is no history available.

The secondary sensors were used during 2007-01 when the salinity was found to be high by about 0.005. However, there were concerns about the salinity analysis and the suspect error would have accounted for  values looking high by 0.0045. This would imply that the salinity was within 0.001.
Historic ranges – There was no local climatology available.
Repeat Casts – While many of these casts are close together the conditions were rapidly varying especially near the surface. Below 10db casts 6, 8 and 10 (which are very close) look very similar, with temperature along σt-lines varying by <0.002 and salinity by <0.001 at 150db for the primary channels. There is more variability in the secondary data. 
Data Quality - The data were examined in profiles and in T-S plots. The secondary traces have more spikes. The primary T-S plots show more instabilities, though some may be real.

The conclusion reached is that the primary sensors are best for the CTD downcasts, but the two channels are close in value so either is useful.

12. DETAILED EDITING

The stationary CTD casts were examined in CTDEDIT.

The primary sensors were selected for editing except for casts #32 and 65 which had some corruption in the primary data so the secondary T and S were chosen.
Graphical editing was done using program CTDEDIT. On-screen plots of descent rate and pump status were also used.
All casts required light editing. Note was made of the editing details in the headers of the relevant files.

13. BIN AVERAGE of CTD files
The following Bin Average values were applied to the FIL 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.
14. FINAL CTD files steps (REMOVE and HEADEDIT)
The following channels were removed from all casts except #32 and 65: Scan_Number, Temperature:Primary, Salinity:T0:C0, Conductivity:Primary, Conductivity:Secondary, Altimeter, Status:Pump, Descent_Rate and Flag.

The following channels were removed from casts #32 and 65: Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Altimeter, Status:Pump, Descent_Rate and Flag.

HEADER EDIT was used to fix formats and channel names and to add the following comments:
There was no salinity calibration sampling.

No recalibration was applied.

The Standards Check routine was run and HEADEDIT adjusted until no further problems were found. The final files were named CTD.
Profile plots were made and a decision made that no further editing was required. 
15. Producing final CTD files
A cross-reference listing was produced for CTD files.
The sensor history was updated.
17. TOYO Processing

The TOYO casts were put through all the steps up to SHIFT. DELETE was not run since the upcast data are needed. 

The CTD pumps were not operating at the beginning and end of the TOYO casts. CTDEDIT was used to remove data from the beginning until about 10-30s after the pumps were turned on (all removed data is from the time before the CTD began to be lowered) and from the end of the casts from the point at which the pumps were turned off. 
While cast #65 was stationary there were two lowerings of the CTD, first to ~50db and then to ~30db. So this file was processed as both a single CTD file for the archive, and a TOYO file with all the data. The pumps were turned off briefly between the two lowerings, so those records were removed.
A header check was run to ensure all data with pumps off had been removed.
REMOVE was used to remove the pump status and flag channels since all data in those channels have values 1 and 0 respectively.
The final files were given the extension TOYO.

Particulars
18. Data file empty.
TOYO casts: 11-30, 34-52, 55-64, 65 & 66-67.

CTD casts: 1-10, 31-33, 53-54 & 65.

65 – 2 lowerings, but stationary so processed as CTD and TOYO.

68 – No data file found.
Institute of Ocean Sciences    
CRUISE SUMMARY

	Cruise ID#:    2007-24

	Dates:   Start: 14 March. 2007                       End: 20 March 2007

	Location: Knight Inlet

	Vessel:  Vector                                    Party Chief: Cummins P.

	

	

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

	1
	SEABIRD
	911+
	0585
	Yes
	Yes


CTD Calibration Information

Make/Model/Serial#:
SEABIRD/911+/0585        Cruise ID#:

2007-24


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2095
	31May06
	Factory
	
	

	Conductivity


	2128
	22Dec06
	“
	
	

	Secondary Temp.


	
2038
	20Dec06
	“
	
	

	Secondary Cond.
	2173
	23Dec06
	“
	
	

	Pressure Sensor
	77511
	13/03/2000
	Factory
	
	

	Altimeter
	1252
	?
	?
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