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: 2005-20
Agency: OSD
Location: Strait of Georgia
Project: SoG Pollution Transport

Party Chief: Ross P.
Platform: VECTOR
Date: 11 June 2005 – 13 June 2005
Processed by: Germaine Gatien

Date of Processing: 13 May 2006 – 16 May 2006
Number of original CTD casts: 10
Number of casts processed: 7
Number of rosette casts: 0
INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD (#0585) was mounted with a Wetlabs CSTAR transmissometer (#333DR), a Seabird Dissolved Oxygen Sensor (#0766), Altimeter (S/N 1024) and a Seapoint Fluorometer (#2229) with a 10X cable. The deck unit was a model 911+ (#0424). 
SUMMARY OF QUALITY AND CONCERNS
The CTD Daily Log Book had a few errors in time, probably due to confusion over local time versus UTC. 
The pumps were turned off for two casts. One cast file does not correspond to any entry in the log book and is believed to be a test cast in Saanich Inlet; the data looks odd as though there might have been pump problems. Those 3 casts are not be archived.

There was no calibration sampling. Recalibration was based on the results of 2005-14. From that cruise the error estimate for dissolved oxygen is:
· ±0.6ml/l from   0 -  50m

· ±0.2ml/l from  50 –  200m
· ±0.1ml/l below 200m
Transmissivity and fluorescence are nominal.
PROCESSING SUMMARY
1. Seasave
This step was completed at sea; the raw data files have extension DAT.
There are errors in the syntax of some of the file names. This cruise immediately followed 2005-14 and was identified as 14b at sea, but was later changed to 2005-20. 
2. Preliminary Steps

The Log Book was obtained. There are entries on 3 pages, and 3 different mission names have been entered: 2005-20 (originally 2005-14b), 2005-35 (originally 2005-20) and 2005-36. There are different configurations on each of those missions.
The list of equipment includes a PAR and SPAR sensor, but those are not included in the configuration files for the first of those missions, but probably were on for 2005-35.
This report will deal only with the first group of casts from June 2005.
The file names were changed from 2005-14-**** to 2005-20-****. 

The file named as 2005-14b-0001.* is the first to occur but there is no log entry corresponding to it. It was named 2005-20-0001.*. The rest of the files follow in the order of their original names. 

The file named as 2005-14-0009b.* corresponds to the 9th entry in the log, hence the 10th cast since one is missing, so was renamed as 2005-20-0010.*

There was no calibration sampling.
The cruise summary sheet was completed.
The configuration files contain an error in the pressure calibration date and an inappropriate pressure offset was entered. In previous use a setting of +0.4db has been used, but in the con file -0.6db was used. A con file was prepared with +0.4db and saved as 2005-20-CTD.con.
The histories of the conductivity, dissolved oxygen and pressure sensors were found. 
3. Conversion of Raw Data

The raw data were converted using configuration file 2005-20-ctd.con. A few casts were examined and all expected channels are present. There are significant differences in the upcast data, but during the downcasts the pairs of temperature and conductivity channels look reasonably similar. A study done in August 2005 found serious problems with the secondary pump on system #0585. However, for the first few cast the primary looks odd, and later both pairs show some odd results. However, this is an area of active mixing and unstable features are not unusual. There is fine-scale noise in the secondary salinity, but that should not affect the metre-averaged data significantly.
The altimetry was noisy but there is a clear signal near the bottom. 
Transmissivity looks reasonable. 
The fluorescence is very noisy, which may be an indication of continuing problems in the secondary pump. There is no record of which pump had the fluorometer mounted on it, but it is usually the secondary.
The descent was generally fairly quiet and high.
4. WILDEDIT

Program WILDEDIT was used to remove spikes from pressure, temperature and conductivity channels.
5. CELLTM

For 2005-09 and -14 when these were sensors were used, CELLTM was run using a setting of (0.03, 9) for both conductivity sensors. That setting was used for this data as well. 
6. DERIVE

Program DERIVE was run twice: 

on all casts to calculate primary and secondary salinity. 
on all 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.

A few casts were checked to ensure that CELLTM had worked well and there is a very slight improvement in the correspondence of downcast and upcast data on a T-S surface. In this region we do not expect good correspondence.
7. Test Plots and Channel Check

Most of the casts were very shallow and none deeper than 170db, and they were in areas of active mixing, so the differences are extremely noisy. Nonetheless it is clear that the differences are mostly similar to those seen in 2005-14 except for cast #1 which looks very different. A close look at that cast shows that the upcast and downcast salinity are very different, the primary T-S plot has lots of instabilities and the secondary salinity has a lot of fine-scale noise
Given that the first cast is not listed in the log book and the position is in Saanich Inlet, it is assumed that this was a test cast. There is some question about which channel, if either, is correct and there is no calibration sampling. There were casts in Saanich inlet during 2005-10 (April) and 2005-25 (Sept.), but not during 2005-14. The variations are very large through that time. The results from the deepest sampling are reasonably close to those of the September results. 
8. Conversion to IOS Headers

The IOSSHELL routine was used to convert SEA-Bird 911+ CNV files to IOS Headers.
9. Checking Headers

The cruise track was plotted and no problems noted. The header check turned up no errors.
A header summary was produced and there are 4 discrepancies between the times in the headers and in the log book. In 3 cases the date differs and in 1 case the time differs. It appears that the problem is confusion between local time and UTC time. In 3 cases the log book is obviously wrong, and in the other case it is likely that it is wrong. The headers in the data files are presumed to be correct.

The average surface pressure is 2.4db which is typical for the Vector.
The altimetry data was unusually clean near the bottom. The altimetry data from the header was exported to a spreadsheet and the results compared with a few profile plots. The algorithm worked well.
At this point it was discovered that the pumps were never turned on for casts # 4 and 6.
10. SHIFT
Conductivity
The results of 2005-14 were applied to this data. A few casts were examined to ensure the results were satisfactory. Some improvement was noted. All casts were process by applying an advancement of -0.2 records to the primary and -0.5 records for the secondary.

Fluorescence

The fluorescence values were low and noisy, so it is difficult to determine the shift that should be applied to this data. So the results of 2005-14 were applied; the setting used then is one that has been applied to all data from 2005.
SHIFT was run on all casts using +24 records.
Dissolved Oxygen
The results of 2005-14 (a shift of +140 records) were applied to this data set. A few casts were examined to ensure that the results were satisfactory and they were.

10. DELETE

The following DELETE parameters were used: 

 
Surface Record Removal: Last Press Min and Low Salt

  
Maximum Surface Pressure (relative): 10.00       Minimum Salinity: 5

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: None
All the DEL files were copied to *.EDT.

11. DETAILED EDITING

For 2005-14 the primary sensors were selected. For this cruise it is not clear what to pick. For cast #1 the primary sensors performed badly, but this was a test cast that is not even listed in the log book. For the other casts the primary seems slightly better, and we have a bottle calibration from 2005-14 and a factory post-cruise calibration; those two are consistent. For the secondary sensors we have bottle calibrations from 2005-09 and 2005-14, but the latter were considered unreliable and there are doubts about the pump.

The primary sensors were chosen for archiving. The first cast will not be processed further because of the large instabilities and casts #4 and 6 because the pumps were not turned on.
Page plots were produced. These were used to guide the editing.
All casts were edited lightly. Note was made of the editing details in the headers of the relevant files. 
12. Other Comparisons

Previous experience with these sensors – Both pairs of sensors were used for 2005-09 when the primary salinity was thought to be high by about 0.002psu and the secondary by about 0.0032psu, but there were only 6 bottles used in the comparison. During 2005-14 the primary salinity was found to be low by no more than 0.001 so was not recalibrated. During that cruise the secondary salinity looked bad and was higher than the primary but the differences were extremely noisy.

Historic Ranges – All salinity data fell within the historic ranges except near the bottom of a few casts. The temperature was well above the historic maximum for most casts in the Haro Strait area, especially between 20db and the bottom, and slightly above normal for the southern Strait of Georgia. The same was true during 2005-14 when Diane Masson found the data believable. The climatology is somewhat out of date.
Factory calibrations – The primary conductivity sensor was recalibrated in August 2005 at which time there had been a drift downwards by about 0.0001psu per month. That would imply salinity that is low by ~0.001psu in June 2005. The secondary temperature and conductivity sensors were recalibrated just before cruise 2005-09 in April; the secondary temperature sensor is one that has drifted more than average over the past few years despite repairs done to it.

13. Initial Recalibration
Based on 2005-14 and the post-cruise calibration the primary sensor is thought to be low by no more than 0.001 so will not be recalibrated. The dissolved oxygen data was recalibrated using the results of 2005-14:
Corrected DOX = 1.4103* DOX (CTD) + 0.0742
This was applied to the EDT.
14. Fluorometer Processing

A median filter, fixed size=11, was applied to the fluorescence channel in the COR1 files to reduce spikiness. One cast was examined before and after this step and showed that the filter was effective. 
(Output: FIL)
15. 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.

16. Final Calibration of DO

Again the results of 2005-14 were applied to the Oxygen:Dissolved:SBE channel in the AVG files using file 2005-20-recal2.ccf.
17. FINAL CTD files steps (REMOVE, HEADEDIT and CALIBRATE)
The Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Status:Pump, Descent_Rate, Oxygen:Voltage:SBE, Altimeter and Flag channels were removed from all casts.
Oxgyen:Dissolved:SBE was calculated in umol/kg and that channel added to the files. REORDER was used to place the two Oxygen:Dissolved:SBE channels together.
HEADER EDIT was used to fix formats and units and to add the following comment using file 2005-20hdr.txt:
There was no calibration sampling for this cruise so the results of

cruise 2005-14 were applied. Salinity was not recalibrated. 

Transmissivity and fluorescence are nominal and unedited except that 

some records were removed in editing temperature and salinity.

The SBE dissolved oxygen data is also unedited except as noted above. 

It was recalibrated based the results of cruise 2005-14. At that time

the SBE dissolved oxygen data in the CTD files were estimated to be:

•
±0.6ml/l from   0 -  50m

•
±0.2ml/l from  50 –  200m

•
±0.1ml/l below 200m

The Standards Check routine was run and HEADER EDIT adjusted and rerun until no further problems were found. These files were named CTD.
A cross-reference listing was produced.
The sensor history was updated.
Particulars

1. Not listed in the log book. Presumed to be a test cast in Saanich Inlet.
4. Pumps not turned on. Deleted.

6. Pumps not turned on. Deleted.
Institute of Ocean Sciences

CRUISE SUMMARY

	Cruise ID#:    2005-20

	Dates:   Start: June 11, 2005                   End: June 13, 2005

	Location: Haro Strait                              Vessel:  Vector

	Party Chief: Ross 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#:

2005-14


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature

	2968
	01/02/05
	Factory
	
	

	Conductivity

	2173
	19/08/04
	“
	02/08/05
	Factory

	Secondary Temp.

	2710
	07/04/05
	“
	
	

	Secondary Cond.
	2424
	07/04/05
	“

	
	

	Transmissometer
	333DR
	30/03/05
	IOS
	
	

	Dissolved Oxygen
	0766
	16/11/04
	Factory
	
	

	Fluorometer
	2229
	
	
	
	

	Altimeter
	1024
	
	
	
	

	Pressure Sensor
	77511
	13/03/00
	Factory
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