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PROCESSING NOTES
Cruises: 2007-39
Agency: PBS, Salmon And Freshwater Ecosystems, Nanaimo, B.C.
Project: Broughton Salmon and Sea Lice
Area: Broughton Archipelago/Knight Inlet
Chief Scientist: Hargreaves B.

Platform: Walker Rock
Date: 19 June 2007 – 28 June 2007
Processed by: Germaine Gatien

Date of Processing: 5 January 2008 – 11 January 2008
Number of original CTD casts: 105 (104 listed in log, 105 data files.)
Number of casts processed: 103 (1 corrupted, 1 probably a repeat cast, not recorded in log.)
INSTRUMENT SUMMARY
A Sea Bird Model SBE 19+ SEACAT CTD (S/N 4345) was used; it was mounted with a SBE 43 dissolved oxygen sensor, (S/N 0766).
SUMMARY OF QUALITY AND CONCERNS
All file names were non-standard. 

Sheets from the CTD Daily Log were available. The times in the log book are in Pacific Daylight Time. To match the headers in the archived files add 7 hours to the log times.
The bottom depth in the headers is taken from the log sheets, and should be taken to be the bottom depth at the beginning of the cast. Often sampling went deeper than the bottom depth, presumably because of drift into deeper water during the cast.
The position of cast #65 is an estimate based on station name; the times and positions of casts #102, 103 and 104 are subject to some uncertainty as there were inconsistencies between the log and data files. For more details see section 7 of this report.

There were large spikes in the temperature and conductivity data near the end of the cruise. There were problems with conversion of these data, and times were not converted properly for casts #93 through 104. The problem may be due to a bad connection during upload. A text editor was used to replace faulty records with a copy of the previous record, and header times were edited to match the log book. 
During 2007-37 and 2007-38 there was considerable corruption of data with unbelievable temperature and salinity values, possibly caused by a corroded bulkhead connector. For this cruise there was some corrupted data, but the problem was much less severe, and was restricted to 6 casts. For 5 of them the upcast data were unaffected, but cast #88 had no useable data.
There was no signal in the dissolved oxygen channel; either the sensor was not actually present or was not connected properly.

The CTD soaked for about 1 minute for most of these casts; study of this CTD during 2007-11 suggests that a longer soak (2-3 minutes) may lead to better salinity data.

Salinity for this cruise has been edited but large errors likely remain. SeaCat salinity is prone to error due to mismatch of conductivity and temperature response times, especially when the descent rate is non-uniform. These errors are likely to be much larger than calibration errors. SeaCat salinity errors are expected to be as high as 0.05units in areas of high gradients.
PROCESSING SUMMARY
1. Seasave - This step was completed at sea; the raw data files are *.hex. 

2. Preliminary Steps

CTD Daily Log sheets were obtained. 

The original file names were non-standard so were adjusted. The proper names were obvious from the original names except that there is one file more than there are entries in the log book.
The dates in the log book are in Pacific Daylight Time.
The data for casts 94 through 105 had not been separated into individual hex files.
Configuration file 4345.con contains the calibration coefficients used in acquisition of this data. This cruise is one of a series of 4 in Broughton Archipelago; they are the first known uses of these sensors on a profiling instrument. All coefficients were checked and errors in the conductivity were corrected and the file was then saved as 2007-39-ctd.con.

3.  Results of inter-comparison study of an SBE19 and an SBE 911+ during 2007-11

· Leaving alignment of the temperature and conductivity to later in the processing is a better idea. The tests are easier to run in IOSSHELL and alignment can be done using the SHIFT routine.

· The SBE19 should be allowed to soak for at least 3 minutes and perhaps longer if it has been stored at a temperature that is very different from the sea temperature. This may matter most for the first cast after being stored.
4.  Conversion of Raw Data

The raw data were converted using conversion file 2007-39-ctd.con. For casts #93 to 105 this involved taking the scan numbers given in the big HEX file in order to separate the casts. It looks as if those numbers are slightly wrong, but it does not appear to be a significant problem – just a little surface data misplaced, and it is data that is unlikely to make it through editing.

A few casts were checked and no problems were found. The pressure looks good with conductivity rising sharply around 0.5db during the downcasts and going down rapidly at ~-0.2db of the upcast. There are some spikes late in the cruise.
5.  FILTER

The conductivity was low-pass filtered with a time constant of 0.5 seconds to force it to have the same response as the temperature. 
The pressure was filtered with a time constant of 2 seconds to increase the pressure resolution.

6. DERIVE

Program DERIVE was run to calculate salinity.

7.  Conversion to IOS Headers

The IOSSHELL routine for Sea Bird ASCII files was used to convert the Sea-Bird data to IOS Headers. The station names, bottom depths and positions are missing from the headers. That information is available from the log sheets. The EDIT HEADERS routine was used to add the lines for that information and a text editor was used to add details.

There are a few problems:

· Cast #65 has no positions or bottom depth entered. An estimate was made of the position based on earlier cruises, though this one just says “McKenzie Beach” whereas the earlier ones said “McKenzie Cove Beach”.

· For casts from #93 to 105 the start times are wrong – the times are all the same as that of cast #1. From cast #94 onwards there are severe spikes in temperature and conductivity.  The times were corrected in the files based on log times. Dario Stucchi believes that the spikes may be due to a bad connection during upload.
· There is one more cast than there are log entries. The details in the cast files up to #102 correspond to the log. After that it is not clear. In the header file the times given for casts shows that #102 and #103 started only 4 minutes apart. On a T-S plot casts #102 and 103 look alike except that the latter is deeper. It looks as though two casts were run at this site, maybe because it was realized that the first cast had not gone deep enough. This seems likely given only 4 minutes between the start times for each. In that case the file named #103 should replace #102. On a T-S plot 104 and 105 look similar; that supports the idea that they are actually the casts named 103 and 104 in the log. The details in the header of 105 certainly fit the log entry for 104. However, the maximum pressure for 104 is higher than expected for 103. Nonetheless it seems most likely that the files named 104 and 105 should be renamed as 103 and 104. A note will be put in the headers of the newly named files 102, 103 and 104 indicating that there is some doubt about times and positions.
 
The files were renamed. First file 2007-39-0102 was deleted. The data files 2007-39-0103.hdr, 2007-39-0104.hdr and 2007-39-0105.hdr were renamed as 2007-39-0102.hdr, 2007-39-0103.hdr and 2007-39-0104.hdr.
The time zone given in the headers is UTC, but the times actually agree with the times in the log that are in PDT. 
8. Checking Headers

Track plot was used to check the positions entered and a few problems were found and corrected; header checks turned up no further problems. 
A cross-reference check was run and the details were checked against the log records. A few errors were found and corrected. There is a discrepancy of 15 minutes between the log and header file for cast #82; there was a very long soak period, so the log time is presumed to be when the CTD was actually lowered, whereas the header marks the beginning of the record. The header time was not changed.
Track plots were then produced for a final check, and as no further problems were noted these were added to the end of this report.
The surface check was run. The average surface pressure is +.0.4db. Examination of a few files confirms that the pressure offset is appropriate and no further correction is needed.

ADD TIME CHANNEL was used to add 7 hours to the start times so they are in UTC.

9. Test Plots

Profiles were plotted for all casts and up and down traces compared. There is an offset between upcasts and downcasts and upcasts are generally smoother as expected due to the sensors measuring in the wake of the CTD. Significant problems were noted in casts: 26, 64, 65, 72 and 88. There were temperature and conductivity spikes in the last 12 casts; for many of those casts this affects the upcasts only but for #96, 99, 101 and 103 the upcasts may be better.  

10. SHIFT

Temperature

Generally the temperature needs aligning for the SBE19, with a setting of +0.5s given by SeaBird as a typical advancement relative to the other channels. Tests were done on a few casts to see which setting made up and downcasts look most alike on a T-S plot and +2.25 or +2.5 records looked best, depending on the cast. For 2007-36, -37 and -38 a setting of +2.25 records was chosen, so that was selected for this cruise as well. The setting is equivalent to about +0.56s.
Dissolved Oxygen

There is no signal in the dissolved oxygen voltage channel; all values are 3.1409. This data will not be processed further and should be removed later.
11. DELETE

CLIP was run to remove the first 21 records since the first few seconds of data are not useful.

The following DELETE parameters were used: 

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

  Surface Swell Pressure Tolerance: 1.0
     Pressure not filtered

  Swells deleted. Warning message if pressure difference of 2.00

  Minimum Drop Rate 0.2m/s over 5 records between 10db and 10db above maximum pressure

There were no warnings in the Delete log.
Since upcasts may be needed REVERSE followed by DELETE was used to create upcast only files. There were no warnings in the delete log for those files.

12. CTDEDIT

CTDEDIT was used edit the data. For those casts with suspicious downcast data the upcast data were examined. 
It was decided at this point that the spiking in casts 93 through 104 could be fixed by returning to an early stage. The spikes started as just single points but had been spread in the conductivity channel by the FILTER program. A text editor was used to edit the lines with bad data, using the values of the previous line and changing the bad flag values to -9.99e-29. Then FILTER was rerun. All steps were repeated for these casts. The results were good. The header positions had to be reentered. (The header times were fixed again after editing.)

The upcasts look better for #26, 64, 65, 66, 78 and 79. The downcast looks better for 72 and 103. Both up and downcast look bad for cast #88 so it will not be processed further.

The following casts required no editing: 3, 4, 9, 16, 23-25, 30-32, 38, 39, 45, 46, 48, 50, 54, 58, 61-63, 72, 74, 77, 97-99 and 103.
All other casts required light editing.

Upcasts were selected for the following casts: 26, 64, 65, 66, 78 and 79.
After editing the times were fixed in the headers for #93-104.
A text editor was used to remove excess information in the SeaBird headers of casts 93 through 104. There were problems in the conversion that led to more information going into the headers than usual, namely the scan range for every cast in the cruise.

13. BIN AVERAGE

The following Bin Average values were used:

Bin channel = pressure       

Averaging interval = 1.000            Minimum bin value = .000

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

Page plots were examined and no problems noted. No further editing will be done.

14. Intercomparisons

COMPARE – There was no calibration sampling.
Previous Use of CTD – The only previous use was during 2007-36, -37 and -38 during which there was no calibration sampling.
Historic ranges – No local climatology is available.
Comparison of nearby casts – T-S plots were produced with nearby casts plotted together and the results looked reasonable.
15. REMOVE and HEADEDIT

The following channels were removed from all casts: Scan_Number, Conductivity, Oxygen:Voltage:SBE, Oxygen:Dissolved:SBE, Descent_Rate and Flag.
At this stage it was realized that the times were wrong in the headers for casts #93 to 104; those were corrected.
The HEADEDIT routine was used to add the following comment to the headers:
There were problems with the temperature and salinity data for a few casts

that may be due to a corroded bulkhead connector. Downcast data were heavily

corrupted for some casts; for all but one of those, the upcast data were better

and were chosen for archiving. Whenever upcast data were selected a special

note was made in the header. 

There was no salinity calibration sampling; no recalibration was applied.

SeaCat salinity is prone to error due to a mismatch of conductivity and

temperature response times, especially when the descent rate is non-uniform.

Such errors are likely to be larger than calibration errors. SeaCat salinity

errors are expected to be as high as 0.05 units in areas of high gradients. 

The standards check routine was run and no further problems found.

16. Producing final files

a.) The final files were renamed *.ctd.

b.) A cross-reference listing was produced.

c.) The sensor histories were updated.
d.) Header Check was rerun. It was noted that the data from casts 93 – 104 were from a SeaCat 19 rather than a SeaCat 19+; this is an error and is presumed to be caused by the spiking, since the same configuration file was used as for the other casts. No other problems were noted and the data from those casts looks fine.
Institute of Ocean Sciences  

CRUISE SUMMARY

Cruise ID#:
2007-39
Dates: 
Start:
19 June 2007
    End:
28 June 2007


Location: Broughton Archipelago/ Knight Inlet                 Vessel:    Walker Rock
Party Chief: Hargreaves B.
	CTD#
	Make
	Model
	Serial #
	Used with Rosette?
	CTD Calibration Sheet Competed?

	1
	SEABIRD
	SBE19+  SEACAT
	4345
	No
	Yes


CTD Calibration Information
Make/Model/Serial#: SEABIRD/19 SEACAT / 4345             
Cruise ID#:
2007--39
	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	4345

	29 Nov. 2005
	Factory
	
	

	Conductivity
	4345
	29 Nov. 2005
	Factory
	
	

	Pressure Sensor
	4345
	06 Dec. 2005
	Factory
	
	

	SBE43 DO sensor
	0766
	4 Jan. 2007
	Factory
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