REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	03-Oct-2017
	Corrected MISSION metadata field in header. R.H.

	
	


Check time cast #5, if get salinity bottle data add note about it and re-do the header note.
PROCESSING NOTES
Cruises: 2009-17
Agency: Ocean Sciences Division, Sidney, B.C.

Project: Aquaculture
Area: Broughton Archipelago

Chief Scientist: Tuele D.

Platform: Princeton 1
Date: 2 May 2009 – 9 May 2009
Processed by: Germaine Gatien

Date of Processing: 25 January 2009 –  January 2009
Number of original CTD casts: 
Number of casts processed: 

INSTRUMENT SUMMARY
A Sea Bird Model SBE 19 SEACAT CTD (S/N#5299) was used. 

SUMMARY OF QUALITY AND CONCERNS
Sheets from the CTD Daily Log were available and the entries about time zone and depth units were helpful. The times in the log book are local and changed form Pacific Standard Time to Pacific Daylight Time during the cruise. The header times are in Pacific Daylight Time throughout, except for the first cast. The times in the header and log are not in agreement for that cast. The log time is assumed to be correct.
The soak period for the CTD was at least 1 minute long, but generally much longer. It is recommended that the SBE19+ be soaked for at least 2 minutes to improve salinity quality, though 1.5 minutes is probably sufficient. 
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.
There were 2 salinity samples taken according to the log notes, but neither could be found.
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. There were no notes indicating problems with the CTD. There is mention of a few surface salinity samples, but these were not found.

The dates in the log book are in Pacific Standard Time up to March 7. For March 8 & 9 the log entries are in Pacific Daylight Time.
3.  Conversion of Raw Data

The conversion file used at sea looks fine and was saved as 2009-17-ctd.con.

The raw data were converted using conversion file 2009-17-ctd.con. 

After conversion the file names were changed to standard format assuming that the original file names are in the order the casts were taken. This can be checked later. Most of the casts have header times that look like PDT. However, the first file is said to start at 21:19 whereas the log shows 2130 so it is not clear if the header entry is just wrong or in PST. The times in the log book for March 3 are rather confused, so it seems a fair assumption that the headers are more reliable.
Examination of a few plots suggests that the surface was close to 0db both for the downcast and upcast judging by the conductivity. There were soaks of at least 1 minute at about 1db, but most were much longer than that. A 2 minute soak is recommended for this instrument because the pumps don’t come on for 30s and there is some equilibration after that; there is no evidence of significant problems with the downcast temperature and salinity for these data so the soak was probably adequate. In a few cases upcast and downcast profiles look significantly offset, but given the area this may reflect real conditions.
4.  FILTER

The same parameters were used as for 2008-13, 2008-18, 2008-33 and 2008-38. 

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 1 seconds to increase the pressure resolution. 
5.  CELLTM
Tests for 2008-13, 2008-18 and 2008-33 showed no improvement in data using CELLTM. The same result was found with this data set. This step will be skipped. 
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 bottom depths and positions are missing from the headers. That information is available from the log sheets and in the SeaBird headers. The EDIT HEADERS routine was used to add the lines for that information and a text editor was used to add details. The log recorded bottom depth in feet, so it was converted and entered in metres. In some cases the bottom depths were missing or are less than the maximum sampling depth and in others there is an estimated depth. Generally no entry was made for water depth unless there was a believable entry since the depths were often varying rapidly during the various operations at a single site, so estimates are not sufficiently reliable.
8. Checking Headers

A cross-reference list was produced and checked against the log sheets. One position error was found and corrected. 

The time of the first cast differs greatly between log and header (allowing for the 1 hour difference noted above), but the header entry makes sense and the log time does not seem to, so it was left unchanged.   
Header Check was run and no problems were found.
After those errors were fixed the track plots looked fine and were added to the end of this report.

The surface check was run. The average surface pressure is +0.15db with very low surface conductivity values; there are no negative values. The pressure calibration looks appropriate and no correction is indicated. 
ADD TIME CHANNEL was used to add 7 hours to the start times so they are in UTC.

9. SHIFT

Study of this step is difficult for most of these casts because they are shallow and upcast and downcast data are quite different. Cast #45 was in more open water and does have suitable features for judging alignment. Through the thermocline the salinity spikes in one direction during the downcast and in the opposite direction for the upcast. This shows that C and T are not aligned properly. 

When this instrument was used during 2008-03, -18 and -38, the temperature channel was shifted by +2.25 records followed by a recalculation of salinity for all casts. For cast #45 that setting seems best for the upcast data, but the downcast looks better with +1.75 records. For cast #37 the downcast looks best with +1.5. The differences may be due to the descent rate which varies significantly from cast to cast and within casts; in particular upcasts are usually faster than downcasts. Overall using +175 records is probably best based on history. 
SHIFT was run on all casts using +1.75 records for Temperature. Salinity was recalculated.

10. Test Plots and Fix Time

Profiles were plotted for all casts and no serious problems were noted.
11. DELETE

Then DELETE was run on the CLIP files using the following parameters: 

  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

CLIP was used to remove some initial records from casts #30 and #32 to enable DELETE to capture the best data, because after soaking the CTD was raised closer to the surface before the full cast was run. DELETE was rerun for those 2 casts.
The only warning in the Delete log was for cast #30 because it contains less than 10m of data. That is the case in the original file.
12. CTDEDIT

CTDEDIT was used to remove bad records and to smooth salinity as required. The range of T and S was small for most casts, so that small variations tend to look like major instabilities in the T-S plots. Editing was applied only where there was evidence of problems such as surface variability during equilibration, shed wake contamination or salinity variations that appear to be due to conductivity/temperature mismatch.
All casts required some editing. 
Notes were entered in the headers about editing applied.

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 while there are some small instabilities. Further editing was not considered appropriate.
14. Intercomparisons

Previous Use of CTD – This CTD was used during 2008-13 when 2 bottles indicated that the CTD was low by 0.008, during 2008-18 when 4 bottles showed the CTD to be low by from 0.005 to 0.01 and during 2008-38 when the CTD was found to be low by 0.014.
Repeat Casts – There were no repeat casts.
Historic ranges – All data fell within the local climatology, though there was not any available for some casts.
15. CALIBRATION

There were 2 salinity samples gathered from the surface at James Point during cast #39 and shortly afterwards from a Zodiak, but neither could be found.
The results of the comparisons from all other cruises that used this CTD show it to read low by from 0.005 to 0.018. However, they were all from 2008 and we have reason to believe that the Autosal was giving salinity values that were too high, especially for salinity values <34. The errors from a test of Autosal linearity indicated errors on the order of 0.005 to 0.009 for the range of salinity sampled in Broughton. Moreover, there is a tendency in the region for temperatures to increase quite sharply with a consequent tendency to produce erroneous low salinity spikes. There are too many doubts about the comparison to justify recalibration.
No recalibration will be applied to these data.
16. REMOVE and HEADEDIT

The following channels were removed from all casts: Scan_Number, Conductivity, Descent_Rate and Flag.

The HEADEDIT routine was used to add the following comment to the headers:
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.

17. Producing final files

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

b.) A cross-reference listing was produced.

c.) The sensor histories were updated.

Particulars
27. Time in log changes from PST to PDT.
Institute of Ocean Sciences  

CRUISE SUMMARY

Cruise ID#:
2009-17
Dates: 
Start:
2 May 2009
    End:
9 May 2009


Location: Broughton Archipelago                 Vessel:    Princeton
Party Chief: Tuele D.
	CTD#
	Make
	Model
	Serial #
	Used with Rosette?
	CTD Calibration Sheet Competed?

	1
	SEABIRD
	SeacatPlus
	5299
	No
	Yes


CTD Calibration Information
Make/Model/Serial#: SEABIRD/SEACATPLUS v1.6b / 5299             
Cruise ID#:
2009-17
	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	5299
	20Dec07
	Factory
	
	

	Conductivity
	5299
	20Dec07
	Factory
	
	

	Pressure Sensor
	5299
	18Dec07
	Factory
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