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PROCESSING NOTES
This report concerns 2 consecutive cruises using the same equipment. They have different cruise numbers but are really 2 legs of one project so were processed together.

Cruise: 2013-62
Agency: PBS, Marine Ecosystems and Aquaculture Division, Nanaimo, B.C.
Party Chief: Gillespie G.


Location: Hecate Strait

Project: World Class Tanker Safety

Platform: Vector

Date: 10 September 2013 – 18 September 2013

Cruise: 2013-63
Agency: PBS, Marine Ecosystems and Aquaculture Division, Nanaimo, B.C.
Party Chief: Gillespie G.


Location: NWVI / Hecate Strait
Project: World Class Tanker Safety

Platform: Vector
Date: 18 September 2013 – 25 September 2013
Processed by: Germaine Gatien

Date of Processing: 21 May 2014 – 27 May 2014
2013-62: Number of original hex files: 20  
Number of CTD casts processed: 18
2013-63: Number of original hex files: 45 
Number of CTD casts processed: 29
INSTRUMENT SUMMARY
A SeaBird Model SBE-25 CTD (s/n 0334) was used with temperature sensor #2968, conductivity sensor #2173, transmissometer #723DR, Fluorometer #2990, dissolved oxygen sensor #0766 , PAR sensor #4694 and pressure sensor 0464.  
SUMMARY OF QUALITY AND CONCERNS
The log book contained an equipment list but no list of personnel. There were good notes on problems encountered.

There was no calibration sampling during this cruise and there was no history available of such sampling during any other cruises using these sensors since they were last calibrated at the factory. 

Post-cruise calibrations were available for the pressure, conductivity, temperature and dissolved oxygen sensors. Since those are closer in time to this cruise than the pre-cruise calibrations, they were used in processing. There had been considerable drift in all sensors except temperature. This cruise was closer in time to the post-cruise factory visit than the pre-cruise one. The pressure data look much better than would be obtained with the pre-cruise calibrations. It is impossible to establish when most of the drift in other sensors occurred, but it is likely to have been previous to this cruise. Nonetheless, since the drift in salinity was 0.017, the salinity accuracy must be considered lower than usual. 
The fluorometer traces are unusually smooth which may mean the sensor was set up improperly. The values seem reasonable but there was no extracted chlorophyll sampling so this cannot be confirmed.
In general, the CTD was lowered to 10m and then returned to the surface where, after a wait of a minute or two, acquisition began. During 2013-63 there was usually also a wait of a minute or two at 10m.

The times in the log are in UTC while the computer times in the raw files are in PDT; they were converted to UTC in processing. The log times for events #17 – 19 appear to be 1 hour later than they should be. In general the log and CTD times are within 10 minutes of each other. The CTD times were chosen in processing but a small correction was made to them.
Many casts during 2013-63 were incomplete with some just missing part of the upcast, but many contained only the initial soak cycle so contained no useful data. Two casts from 2013-62 contained only surface data, but only 1 site was affected.
The dissolved oxygen data from event #1 were extremely noisy so the channel was removed.

There were large sections with no signal in the transmissivity and dissolved oxygen channels, so the zero sections were replaced with pad values. 

PROCESSING SUMMARY
1. Seasave - This step was completed at sea. The file names were non-standard.
2. Preliminary Steps
Cruises 2013-62 and 2013-63 were 2 legs of a single program but were saved with separate cruise IDs. 

The Daily Log was obtained. 
There are clearly some problems in identifying which cast files correspond to which events in the log book. 

There is a note that there was a 90s soak at 10m and 60s soak at the surface if conditions were not too rough, but the 10m stop was shorter than that for Leg 1. 

The file names are based on cast #s which are not always the same as the event numbers.

There was no calibration sampling.

There were notes about problems with the CTD clock. Problems have been noted in the past with this CTD, but those were constant offsets whereas these differences appear to change through the cruise.  
The cruise summary sheet was completed. 

The configuration file used at sea was checked and the only errors were in dates of calibrations and the serial number of the temperature sensor. The file was saved as 2013-62-ctd.xmlcon. 
There are post-cruise calibrations available for the temperature, conductivity, dissolved oxygen and pressure sensors. The question is whether to use pre-cruise or post-cruise parameters for conversion:
· There was a large drift in conductivity but there is no record of the sensor being used on any other cruises since the last factory visit. So it is not at all clear if the drift occurred before this cruise or during the cruise. Taken together with the drift in the temperature calibration the salinity was reading low by about 0.0170 by January. There is drift while sensors are on the shelf and there were likely some uses of this sensor that are not recorded in the sensor history since the data would not have been processed by OSD staff. So it seems best to use the post-cruise calibration parameters for temperature and conductivity.
· For pressure there were 4 uses and for the 2 earlier uses there were fairly large offsets applied (+2.5db). The post-cruise calibration is probably the best choice.

· For dissolved oxygen there were only 2 uses between the factory checks but there was a drift of about 6%. The post-cruise calibration is probably the better choice since we almost always see some drift even for the first use of these instruments.

To test what difference this makes a second configuration file was prepared using the post-cruise calibrations where they are available. This file was called 2013-62-ctd-post.xmlcon.

There was a report about preliminary efforts to identify the casts and convert the data. A problem noted was that conversion did not run properly because of a misidentification of the temperature sensor serial number. The note says that the problem is due to the software, but it is just a mistake in the serial number of the temperature sensor in the configuration file. That was fixed and conversion worked properly and the header entry is correct for the sensor ID.
File cast014.hex was converted using the 2013-62-ctd.xmlcon and 2013-62-ctd-post.xmlcon. DERIVE was run on the files to obtain DO concentration and salinity. To confirm the estimates made based on factory reports, the differences “Pre-cruise – Post-cruise” were then calculated:

· The pre-cruise pressure is lower by 2.07db and examination of files shows that the post-cruise calibration produces better values. The pre-cruise calibration leads to “in-water” conductivity and salinity when pressure is -2db. Using the post-cruise calibration there are slightly negative pressures (~-0.15db) associated with “in-water” data, but that is within the precision of the sensor. The pressure error would lead to “pre-cruise” salinity being high by ~0.0009. 
· The two temperatures are close with the post-cruise higher by 0.0007C° which would lead to salinity being lower by ~0.0007. 

· The pre-cruise conductivity is lower by ~0.0019 when conductivity is ~3.5S/m. This is a difference that leads to salinity being lower by ~0.019.
· The pre-cruise dissolved oxygen appears to be lower by >5%, as expected based on the factory check.

The net result of the pressure, temperature and conductivity differences leads to “pre-cruise” salinity being lower by ~0.0186 at 140db. This large difference is almost entirely due to conductivity sensor drift. Could that have occurred during or after this cruise? We have evidence to show post-cruise pressure calibrations are appropriate to use for this cruise, but we have no evidence about the conductivity. The safer choice is to use the post-cruise calibrations since they are fairly close in time to the cruise. 
3. Conversion of Raw Data

All casts were converted using configuration file 2013-62-ctd-post.xmlcon.
Plots show that the channels all produced reasonable values and upcasts and downcasts correspond in the normal way with the usual sort of vertical offsets in traces. 

The file names are by cast and some correspond to event # but others do not. Files were opened to ensure the correct correspondence was found. The following problems were noted at sea and confirmed in the converted files:
· The time in the file headers is generally later than that in the log. For 2013-62 the differences are mostly between 7 and 11 minutes. In one case the differences was 19 minutes but that cast was aborted after collecting only a little data and the time in the log was clearly changed, so it is possible the log time corresponds to a different attempt to get data at that site. There were 3 casts when the file times are earlier than the log times by about 50 minutes. The CTD technician for the 2013-62 leg used his cell phone to find the time to enter in the log, which seems like it should be reliable. But converting time to UTC is a common time to make an error and it would be easy to forget and add 8 hours instead of 7. If 1 hour is subtracted from those 3 casts, then the differences would show that the file headers are about 10 minutes later than the log.
· For the casts of 2013-63 there was a different technician who used NMEA time. For that cruise, the file times are later than the log by between 1 and 7 minutes. 
· Overall, the file header times look reasonably reliable.

There were many problems during 2013-63 with casts being incomplete. The CTD technician provided notes on the problem and thought the issue was likely with the battery running low. In many cases there are no data below 12m and those were collected during the soak cycle so they are not considered reliable.
File names were changed to standard formats.

4. WILDEDIT

Program WILDEDIT was used to remove spikes from the pressure, temperature and conductivity channels only.  

Parameters used were: 
Pass 1    Std Dev = 2 
Pass 2    Std Dev = 5 
Points per block = 50 

5. WFILTER

WFILTER was run using a cosine filter, size 5 on the pressure, temperature and conductivity channels. Plots were made before and after this step. Most reversals disappear from the pressure after this step but the trace is not overly smooth. When salinity was derived on filtered files it was much smoother than the unfiltered version, but temperature and salinity still have some reversals, as expected.
6. ALIGNCTD

Tests were run on a few casts to see what alignment made the offset between the upcast and downcast DO traces resemble that for the temperature traces. An advance of 4s produced the best results.

ALIGNCTD was run on all casts to advance the DO channel by 4s.
7. CELLTM
SeaBird recommend the use of (α, 1/β) = (0.04, 8) for CELLTM for the SBE 25. A variety of settings were tested – all improved the data with the best choice varying from feature to feature, but the best setting was (α, 1/β) = (0.04, 9). CELLTM was run on all casts using that setting.
8. DERIVE

Program DERIVE was run to calculate salinity. 

9.  Conversion to IOS Headers
The IOSSHELL routine was used to convert the CNV files to IOS Headers. 
CLEAN was run to replace pad values in the pressure channel with interpolated values.
10. Checking Headers
A spreadsheet was prepared containing file name, latitude, longitude, station name and water depth with the information taken from the log book. The file was saved as 2013-62-header.csv; it contains information for 2013-63 as well. 

IOS SHELL program “MERGE:CSV file to headers” was used to add information from the csv file to the IOS files with output MRH. 
To obtain UTC times in the headers, ADD TIME CHANNEL was run adding 6.9 hours since the CTD clock was set for PDT and was producing times that were late by between 2 and 10 minutes.
A cross-reference listing was produced and checked against the log entries. A few errors in position were found and corrected. Time discrepancies were found for events #17, 18 and 19, but the header entries are believed to be correct. It is likely that 8 hours were added to clock readings rather than 7 hours when UTC times were calculated for the log. 

Track plots were produced and added to the end of this report.
HEADER CHECK was run. The only potential problem was negative pressures, but these look like they are in the soak period.  

The surface check shows an average of 0.06db.  There were some negative values but they are mostly very small and are associated with salinity values that are very low or padded.
Plots were examined on screen of pressure versus scan number to see which casts had a soak at 10m and all but the last one did. CLIP was used to remove records from the beginning of the casts so that DELETE will not select downcast data from the initial drop since the data from the final drop are of higher quality and will match the data below 10m better. After this step plots were made again to check that enough data were removed, but not too much. One looked unsatisfactory, so that cast was run again.

11. SHIFT 
Conductivity  
Tests were run using values from -1 to +1 to see what setting is best in removing noise form the salinity channel so that the T-S curves are just stable. The best results were with a setting of +0.6 records.

SHIFT was run on all casts to apply that shift.
Fluorescence
To check the alignment, profile plots of temperature and fluorescence are compared to see if the vertical offsets are different. Typically the fluorometer traces are further apart and need to be shifted. The ECO fluorometer is typically improved by advancing the channel by 12 records. For these data it was difficult to make a judgment since the resolution of the fluorometer was lower than usual and many of the casts were in areas where up and downcasts can be quite different. So, downcast data were examined to try to match distinctive features. The +12 setting looked like the best choice based on that criterion. It also looked reasonably good when the full profiles were compared. 

The fluorescence traces show far less detail than we usually see from this type of sensor. There will be no need to filter this channel as there are no spikes. When ECO sensors were first used there were some problems setting them up, so that there was poor resolution. The performance of this sensor should be investigated; the scale factor was 1 where we usually see 13, and there may be issues with the sampling rate which is set internally. The fluorescence values do not look unreasonable, but we have no extracted chlorophyll with which to compare it.  
12. DELETE

DELETE was run on all casts using the following parameters: 

Surface Record Removal: Last Press Min.
Surface Swell Pressure Tolerance: 1.0

Swells deleted. Warning message if pressure difference of 2.00

Drop rates < 0.2m/s (calculated over 5 points) was deleted from 10db to 10db above the maximum pressure.

COMMENTS ON WARNINGS: There were no warnings.
13. DETAILED EDITING

Files #6 and 12 were not edited. All other files needed editing. CTDEDIT was used to remove records near the top and bottom of many casts and records corrupted by shed wakes. It was also used to clean salinity where unstable features looked likely to be caused by misalignment of T and C. 
Notes of editing details were made in the headers. 
It was noted earlier that there were some section with problems in dissolved oxygen and transmissivity signals, so those channels were examined and it was found that the dissolved oxygen data were extremely noisy in cast #1 and for casts #33 and 55 there were large sections of DO with value 0. There were also 0 sections in the transmissivity data for events #: 10, 13, 29, 30, 31, 33, 39 and 55. An editor was used to replace the sections of 0 values with pad values. For Event #1 the DO trace was so noisy that little is left if spikes are removed and it is hard to judge the quality of what remains. So that channel will be removed from Event #1.
T-S plots were examined and no further editing was found necessary.
14. Inter-comparisons
Sensor History – The DO, temperature and conductivity sensors have been recalibrated since any previous cruises on record. The pressure sensor was used for two previous cruises when it was found to be low by 2.5db.
Comparison of repeat casts –There were no repeat casts. Some were close together. Plots were made of groups of plots to look for inconsistencies.

For Leg 1 in Principe Channel there is a lot of variability especially in the more northerly casts. Among the more southerly casts (events #14-19) at about 100db, variations along constant σt-lines are about 0.01C° and 0.005 salinity units. 
For Leg 2 the northern section in Principe Channel has similar variability to that seen in the southerly part of Leg 1. Further south in Squally Channel there is very high variability and many casts are shallow, so the comparisons are not useful for testing the quality of the data. 
Historic Ranges – There is no local climatology available for this area.

Post-cruise calibrations – Available for pressure, temperature, conductivity and dissolved oxygen sensors.
15. Bin Average and REMOVE
The files were bin averaged using 1db bins.
REMOVE was run to remove Scan_Number, Conductivity:Primary, Descent Rate and Flag channels. 

For event #1 the Dissolved oxygen channel was also removed.
A second run of REMOVE was needed because Descent Rate was in the files twice.
No calibration was applied since post-cruise calibrations were used and no calibration sampling was available. 
Dissolved Oxygen was derived in mass units and that was used to calculate DO saturation. Plots of near-surface saturation show values between 75% and 105%. The casts in Principe Channel had low surface saturation as did a few in the southern part of Squally Channel. The values in the 95%-105% range were mostly in the northern part of Squally Channel. The higher values are associated with casts with a larger near-surface gradient while the low values are associated with better-mixed waters. These are reasonable results, and do not indicate a problem with the dissolved oxygen sensor.
16. HEADER EDIT and final checks
At this stage the data were separated into 2013-62 and 2013-63 folders. 

Header Edit was used to fix headers, fix formats and channel names and to add the following note to the headers:
Data Processing Notes:

----------------------

Transmissivity, Fluorescence and PAR are nominal and unedited, except

  that some  records were removed in editing temperature and salinity

  and some obviously bad values were replaced with pad values.

The Dissolved Oxygen data were converted using post-cruise calibration

  parameters but are otherwise uncalibrated. The data are unedited, 

  except that some records were removed in editing temperature and

  salinity and some obviously bad values were replaced with pad values.

There was no salinity calibration sampling, but the data were converted

  using post-cruise calibration parameters. The factory report indicates

  that there was drift in the conductivity calibration equivalent to 0.017

  salinity units over the 19 months between calibrations. It is likely, but

  not certain, that the drift occurred before this cruise. So salinity 

  may be too high by as much as 0.017.

For details on the processing see processing report: 2013-62-proc.doc.
A cross-reference listing was produced.

A header check was run on the CTD files and no further errors were found.

The sensor history was updated.

Particulars 
7. Aborted cast
CRUISE SUMMARY
	Cruise ID#:    2013-63

	Dates:   Start: 18 September 2013                   End: 25 September 2013

	Location: NWCVI, Hecate Strait

	Party Chief: Gillespie G.

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

	1
	SEABIRD
	25
	0334
	No
	Yes


CTD CALIBRATION INFORMATION
Make/Model/Serial#:
SEABIRD/SBE25/0334
Cruise ID#:

2013-63


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2968
	30Dec2010
	Factory
	23Jan2014
	Factory

	Conductivity
	2173
	29Dec2010
	Factory
	17Jan2014
	Factory

	Transmissometer
	723DR
	24Jan2008
	IOS
	
	

	FLNTURT
	2990
	21Jan2013
	?
	
	

	SBE43 Oxygen
	766
	25May2012
	Factory
	8Jan2014
	Factory

	PAR
	4694
	12June2010
	?
	
	

	Pressure 
	0464
	17Jan2011
	Factory
	6Jan2014
	Factory
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