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PROCESSING NOTES
Cruise: 2009-04
Agency: PBS, Marine Ecosystems and Aquaculture Division, Nanaimo, B.C.
Location: Strait of Georgia
Project: Biological Hotspots in the Strait of Georgia
Party Chief: Holmes J.
Platform: W.E. Ricker
Date: January 29, 2009 – February 24, 2009
Processed by: Germaine Gatien

Date of Processing: July 2, 2010 – July 6, 2010
Number of original CTD casts: 61
Number of CTD casts processed: 61
INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD (#0506) was mounted with a Seapoint Fluorometer (#2229) and an SBE43 Dissolved Oxygen sensor (#0047) on the primary pump with a 10X cable. The deck unit was a model 911 (#0471). The data logging computer was PACOSAPFS03. The salinometer used was a model 8400B Autosal.

SUMMARY OF QUALITY AND CONCERNS
The file names were non-standard. 
There were inconsistencies between the dates recorded in the log and the NMEA headers. This appears to be due to converting from local times to UTC and often making an error in the date in doing so. Such errors tend to propagate in log books as it is assumed the previous entry is correct. This is a recurring problem from Ricker cruises; fortunately, the NMEA was working well.
No recalibration was applied to the salinity data because there was no calibration sampling during this cruise and the results from other cruises are not considered reliable. This should be revisited when the sensors are next recalibrated. 
Dissolved Oxygen data were recalibrated based on the results of cruise 2008-01 because there was no calibration sampling during this cruise. Since it is likely that some drift had occurred between the two cruises, these data must be considered less reliable than usual. For 2008-01 the errors ranged from ±0.4mL/L near the surface and ±0.2mL/L below 150m. It is likely they will be larger for these data.
PROCESSING SUMMARY
1. Seasave
This step was completed at sea; the raw data files have extension HEX.

The file names were non-standard and had to be corrected before conversion could be done.

2. Preliminary Steps

The Log Book was obtained. There were some notes describing problems encountered; those are listed at the end of the report under Particulars.  
The cruise summary sheet was completed. The histories of the dissolved oxygen, conductivity and    pressure sensors were obtained as well as that of the thermosalinograph conductivity. 
The configuration file from cruise 2009-01 was saved as 2009-04-ctd.con. The only difference between that and the files used at sea is that the newer Sea-Bird style parameters were used for the Dissolved Oxygen sensor instead of the older Owens-Millard parameters. 
 3. Conversion of Raw Data

All data were converted using the con file given above. 

A few casts were examined and all expected channels are present and look reasonable. 
The temperature channels are sometimes very different during upcasts. During 2009-01 it was noted that the upcast temperature was bad.
The dark value of the CTD fluorescence is reasonable (<0.14mg/m3). 
At this point the file names were changed to standard format. The original names include the station name rather than event number. Care was needed in associating files to log entries because some stations were occupied two or three times; the names include (2) after the station name for the second occupation and (3) for the third. Adding to the complication of naming the files were two other problems:
· The dates in the log differ from the dates in the headers for most events between #13 & #52, and the times in both differ from those given for when the files were last modified (that usually corresponds to the acquisition time.) The log and NMEA are stated to be in UTC, and that looks to be correct. In the past the acquisition computer on the Ricker was frequently set to the wrong time which might explain why the file modification time is different from the log and the NMEA time.  

· The following log entries do not correspond to any of the files found: Station Names CTD26, CTD27, CTD28, Dep.Bay and SOG7 from events #1-5 and #73.
For events #6 - 12 the header and log agree on date and time, whereas the “last modified” time for the files looks like it is PDT which does not make sense in February, but probably the computer clock was last set months before. For the casts with log dates seemingly off by one day, the “last modified” time and date are in agreement with NMEA if we assume the latter is in PDT. So, it seems likely that the log dates are sometimes wrong; it is easy to make mistakes about the date if one is converting from local to UTC. It is notable that between events #16 and 17, the log time goes backward so the log dates are clearly in error at least some of the time. From cast #58 to the end of the cruise the log and header dates agree. 
The NMEA time appears to be correct. Time and position checks will be made later when the data are converted to IOS HEADER format.  

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. CELLTM

Tests were run on 2 casts using a variety of settings for CELLTM. The best choice appeared to be the same as was chosen for 2009-01, though there was so much noise in the upcast (especially for the secondary) that it is hard to judge. 
CELLTM was run using (0.02, 7) for the primary and (0.03, 9) for the secondary conductivity.
6. DERIVE

Program DERIVE was run twice: 

- on all casts to calculate primary and secondary salinity and dissolved oxygen concentration; the tau correction was applied.
- on two 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

The differences for the two casts were examined to see if they were similar to the results of 2009-01 when the same sensors were used. The following values are rough estimates from downcast data:
	Cast #
	Press
	T1-T0 
	C1-C0
	S1-S0
	Descent Rate

	2009-04-0014
	270
390
	X noisy
-0.0003
	-0.00019
-0.00024
	-0.0018
-0.0023
	Mod, fairly steady

	2009-04-0015
	290
	-0.0002
	-0.00022
	-0.002
	High, bit noisy

	2009-01-0259
	240
	+0.0004
	+0.0002
	-0.0002
	High, fairly steady

	2009-01-0412
	200
	X noisy
	-0.0002
	-0.0019
	High, fairly steady


For 2009-01 it was found that the temperature differences were very noisy, and the variations in conductivity and salinity differences didn’t seem related to time or pressure. 
The data from this cruise looked noisy as well, but for both cruises the differences are small.
8. Conversion to IOS Headers

The IOSSHELL routine was used to convert SEA-Bird 911+ CNV files to IOS Headers. 
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 was run and no problems found.
- A cross-reference listing was produced and every cast was checked to ensure the times and positions agree with the log entries. The dates make sense in the headers, proceeding in logical order.
- The track plots (using event #s and station names) were produced and added to the end of this report.
- The average surface pressure is ~2.3db which is a little lower than usual for the Ricker. One cast was examined closely that has some negative pressures. These are just single points among positive values and occur before the pumps came on, but the transmissivity and fluorescence make it clear that the CTD was in water, but likely very close to the surface. Investigations during 2009-01 confirmed that the pressure offset used was appropriate.
10. SHIFT

Fluorescence
In the past it has been found appropriate to advance the Fluorescence by +24 records (1s) relative to the other channels. A few casts were examined to compare the offset between the upcast and downcast fluorescence with that of the temperature traces to ensure this setting is appropriate, and it looks like an excellent choice. A shift of +24 records (1s) was applied. 
Conductivity
Tests were run on the primary and secondary conductivity channels using a variety of settings. There were variations from feature to feature but the best results overall were with a choice of -0.3s for the primary and +1.3s for the secondary. 
All casts were put through SHIFT using -0.3s for the primary and +1.3s for the secondary conductivity.

Dissolved Oxygen
Tests were run on a few casts to compare the offset between downcast and upcast oxygen compared to that in the temperature traces after a variety of offsets were applied to the DO data. Settings from +50 to +70 records all did a reasonable job, but +60 was best. That setting was used when the sensor was last used for 2008-51, but +50 was used for 2009-01 which followed this cruise.

SHIFT was run using an offset of +60. 
11. DELETE

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: The only warnings were for upcast data (from casts #52, 53 & 54) so are of no concern for the downcast files. 
All DEL files were copied to *.EDT.
12. DETAILED EDITING

The choice of which sensor pair to use is not obvious. From 2009-01 the primary appears to be slightly closer to the bottles, but the comparison was rough. The secondary was used for 2009-01 because it had not been used as much previously, but in editing it was found it was very noisy for 2 casts. For this cruise, there does not appear to be a significant difference between the two, but there seem to be more small spikes in the secondary, so the primary will be selected. 
On-screen plots of descent rate and pump status were used to guide editing.

All casts required light editing except for cast #29 which required no editing.

Note was made of the editing details in the headers of the relevant files.

13. Other Comparisons

Previous experience with these sensors –
· The primary conductivity sensor was recalibrated in May 2008 and this was the first use on record since then. It was used for 2009-01 which followed. For that cruise there were only surface salinity bottles and there was too much scatter to conclude anything about calibration. The secondary conductivity sensor has been used for many cruises since its last recalibration, but the results of other bottle comparisons were not considered reliable. 
· The pressure sensor was recalibrated in May 2006; no calibration drift has been noted since then.
· The dissolved oxygen sensor was repaired and recalibrated in Feb. 2007. It was used on 2008-01 in January 2008 and for two other cruises that did not include bottle samples. 
Historic ranges – Profile plots with 3-standard deviation climatology were not available when this cruise was processed, so the step was skipped. 
14. Initial Recalibration
Given there was no salinity calibration sampling and the results of 2009-01 were not considered strong enough to justify recalibration for that cruise, no salinity recalibration is warranted for 2009-04. When these sensors are next calibrated at the factory, or used for a cruise with rosette sampling, this decision can be revisited.
The only basis for recalibration of the dissolved oxygen is to use the results of cruise 2008-01 since it is the only other cruise with calibration sampling that used this sensor since it was last recalibrated. The use of the new DO algorithm is not expected to change the fit much, but we do expect some drift. While this is an imperfect solution, it is still justified since the DO sensor drift is expected to continue in the same direction, so we will improve the data. The second recalibration will not be applied as that tends to vary from cruise to cruise and is a small correction.

File 2009-04-recal1.ccf  was used to apply the following correction to the DO channel:

Dissolved Oxygen (Corrected) = 1.0633 * Dissolved Oxygen - 0.0194

15. Fluorescence Filter

The fluorescence channel as put through a median filter size 11.

16.  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. No further editing was considered necessary.
Transmissivity, Dissolved Oxygen and Fluorescence profiles were plotted on-screen. The only odd feature noted was for cast #23 which had lower DO at the surface than expected; however, this cast is from an area where strong tides are found and the temperature and salinity both indicate that there was strong mixing which can reduce surface saturation, so no editing was applied to the DO.
17. FINAL CTD files steps (REMOVE and HEADEDIT)
The following channels were removed from all casts: Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Oxygen:Voltage:SBE, Status:Pump, Descent_Rate and Flag. 

A second CTD dissolved oxygen channel was derived with units umol/kg. REORDER was run to put the two DO channels together. 

Dissolved Oxygen saturation was calculated and surface values were plotted. All values were between 90% and 110% except for 3 casts with lower saturation and 2 higher. The low values were all in active mixing areas, one high value was in an inlet. The other, cast #62, was only slightly >110%.

HEADER EDIT was used to fix formats and channel names and to add the following comments:
Transmissivity and fluorescence are nominal and unedited except that 

some records were removed in editing temperature and salinity.

Dissolved Oxygen data were recalibrated based on the results of cruise 2008-01

because there was no calibration sampling during this cruise. Since it is likely

that significant drift had occurred over 12 months, these data must be considered

less reliable than usual. For 2008-01 the errors ranged from ±0.4mL/L near the

surface and ±0.2mL/L below 150m. It is likely errors are larger for these data.

The Standards Check routine was run and HEADEDIT adjusted until no further problems were found. The final files were named CTD. 
18. Producing final files
A cross-reference listing, Header Check and cruise track were produced for CTD files. No errors were found. 

The sensor history was updated for the CTD sensors.
Particulars: (Notes from log book)
1-5 Files missing 
2. Pumps not on 
5. Repeat of #2 with pumps on 
23. Bad tidal current

42. Speed problems

43. Speed good

48. 30knot winds

73. File missing

Institute of Ocean Sciences   
 CRUISE SUMMARY

	Cruise ID#:    2009-04

	Dates:   Start: 29 January 2009                 End: 24 February 2009

	Location: Strait of Georgia

	Vessel:  W.E.Ricker                                    Party Chief: Holmes J.

	

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

	1
	SEABIRD
	911+
	0506
	No
	Yes


CTD Calibration Information

Make/Model/Serial#:
SEABIRD/911+/0506         Cruise ID#:

2009-04


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature


	4752
	06/03/07
	Factory
	
	

	Conductivity


	2173
	07/05/08
	“
	
	

	Secondary Temp.


	2968
	22/08/07
	“
	
	

	Secondary Cond.
	2399
	13/06/08
	“
	
	

	Fluorometer
	2229
	
	IOS
	
	

	Dissolved Oxygen
	47
	01/06/2007
	factory
	
	

	Transmissometer
	723DR
	24/01/08
	IOS
	
	

	Pressure Sensor
	69698
	26/05/2006
	Factory
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