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: 2006-22
Agency: Salmon and Freshwater Ecosystems
Location: North-East Pacific
Project: High Seas Salmon
Party Chief: Morris J.
Platform: W.E. Ricker
Date: June 20, 2006 – July 1, 2006
Processed by: Germaine Gatien

Date of Processing: August 17, 2006 – August 25, 2006
Number of original CTD casts: 69   
Number of CTD casts processed: 69
Number of TSG files: 1


Number of TSG files processed: 1
INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD (#0585) was mounted with a Seapoint Fluorometer (#2229) with a 10X cable. The deck unit was a model 911 (#0471). The salinometer used was a model 8400B Autosal (serial number 68572).
SUMMARY OF QUALITY AND CONCERNS
There was an error in the pressure sensor configuration used at sea; an offset of -0.6db was entered whereas +0.4db would be appropriate. 
The pumps were generally not turned on until the CTD was well below 5db.
There was no calibration sampling for the Thermosalinograph.
PROCESSING SUMMARY
1. Seasave
This step was completed at sea; the raw data files have extension DAT.

2. Preliminary Steps

The Log Book was obtained.
The bottle salinity data were obtained in spreadsheet form with comment channels; there was no flag channel, but as no comments were entered it was assumed that no flags need to be applied.
The nutrients and chlorophyll data were not ready at the time of processing.
The cruise summary sheet was completed. The histories of the conductivity and pressure sensors were obtained as well as that of the thermosalinograph conductivity and temperature. Calibration constants were checked. Errors were found and corrected in the conductivity calibration. As has been found many times for this CTD, the pressure offset was set to -0.6db whereas +0.4db has been found appropriate for the past 2 years, so +0.4db was entered for this cruise as well and the date of the pressure calibration was corrected. The new con file was named 2006-22-ctd.con.
3. Conversion of Raw Data

All data were converted using the con files given above. 
There were comments in the log book about file names being wrong for casts #112 and 139, so those were corrected in the headers.
A few casts were examined and all expected channels are present. The differences between T and C sensors are larger on the upcast than downcast. The secondary temperature looks smoother than the primary but the secondary conductivity has much more fine-scale noise than the primary.
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 four casts using a variety of settings for CELLTM to determine the best choice of parameters. CELLTM was run using (0.03, 7) for the primary and (0.03, 9) for the secondary conductivity for all casts which was also the choice for 2006-09.
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.
7. Test Plots and Channel Check

Three casts were plotted to check for agreement between the pairs of T and C sensors. The following values are rough estimates from downcast data:
	Cast #
	 Press
	T1-T0 
	C1-C0
	S1-S0
	Descent Rate

	37
	500
	X Noisy
	~0 Noisy
	+0.0005 Noisy
	High, fairly steady

	78
	500
	X Noisy
	-0.0001
	+0.0003 Noisy
	High, fairly steady

	181
	500
	X Noisy
	~0 Noisy
	+0.0005 Noisy
	High, fairly steady


The differences were unusually noisy especially for temperature. The salinity 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 errors found.
The header summary was run and station names were checked against the log as well as a random sampling of positions and times to ensure that the GPS was working well. No errors were found.
The track plots (using event #s and station names) were produced and look reasonable; they were added to the end of this report.
The average surface pressure is 6.4db which is deeper than usual, but similar to the last High Seas Salmon cruise. Hugh Maclean says that he does not actually see the deployment while he is operating the computer, and that the crew probably just had a different approach from the usual. 

10. COMPARISON WITH BOTTLES
Salinity

There were 6 bottles fired at ~500db and it is believed that the Niskin bottle was mounted about 5m above the CTD. For those 6 casts the downcast CTD data (after running DELETE) were clipped to between 490 & 510db, then bin-averaged over 0.5db and values read off at the maximum pressure and 5db above that. Standard deviations were also recorded. A rough measure of local gradient was made by comparing the two values read off, divided by the difference in pressure for the two readings. This information was put in file 2006-22-sal-comp.xls. Bottle salinity data was added and differences found. 

The average differences indicate that the primary salinity was high by 0.0001 and the secondary high by 0.0004. There was a lot of scatter with the primary salinity varying from being low by 0.0022 to high by 0.0029 and the secondary from being low by 0.0014 to high by 0.0029. Both sensors were high or both low for the same casts. This suggests a sampling problem. One possibility is that there was significant vertical drift during a stop leaving a large uncertainty about the sampling depth. Plots of each cast were examined and the maximum and minimum pressure recorded for the stop at the bottom as judged by the descent rate crossing the zero line. The differences were calculated and found to be lowest for cast #78 and quite low for casts #59 and 160. (Cast #160 also had a very low salinity gradient near the stop for the primary, but a fairly high one for the secondary salinity.) The average difference for those three casts indicates that the primary salinity is low by 0.0009 and the secondary low by 0.0006. 
There were also many salinity samples at about 11db, but there is too much variability at that level for a good comparison based on those samples especially given the uncertainty over sample depths. 
Fluorescence versus titrated chlorophyll

The titrated chlorophyll data was not available at the time of processing.
11. SHIFT

Fluorescence
A few casts were examined to compare the offset between the upcast and downcast fluorescence with that of the temperature traces. That difference divided by the sum of the average descent rate and ascent rate gives an estimate of the shift needed to align the fluorescence. For this cruise estimates varied from 0.9 to 1.2s.  A shift of +24 records (1s) was applied as is usual for this equipment. (Output: SHFFL)
Conductivity
Tests were run on the primary and secondary conductivity channels using a variety of settings. The best results overall were with a choice of -0.5s for the primary, the same setting used for this sensor when it was last used. For the secondary it is not as clear because there is so much small-scale noise, but overall a +0.5 setting looks best; this is quite different from the -0.2 used for 2006-08.
All casts were put through SHIFT to advance the primary conductivity by -0.5s and the secondary by +0.5s. (Output *.SHFC1 and *.SHFC2).

12. DELETE

The following DELETE parameters were used: 

 
Surface Record Removal: Low Salt & Last Press Min   

Minimum Surface Salinity:      5.000
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: There were no warnings.
13. DETAILED EDITING

Both sensors appear to produce salinity within 0.001 of the bottles. The primary salinity was chosen for further processing since it has been used for other recent uses of this equipment and because the secondary conductivity signal was very noisy. 
Page plots were produced using (T0, S0). These were used to guide the editing. 
On-screen plots of descent rate and pump status were also used to guide editing.

All casts required some editing except #4.
Surface records were removed from most casts usually because the pumps were off. 
Note was made of the editing details in the headers of the relevant files.

In the course of editing it was found that the primary conductivity was bad between 25db and 95db for cast #106, so secondary data was used.
14. Other Comparisons

Previous experience with these sensors – 

· The primary sensors were used for many cruises during 2005 and for 2 during 2006. Salinity was found to be within 0.002 except for one cruise when it was low by about 0.003. There was a lot of scatter and few deep bottles for all previous comparisons.
· The secondary sensors were used during 2005-16, 2006-08 and 2006-09 but there were no bottles for this sensor during 2006-08. For 2005-16 the salinity was high by 0.002 but the comparison was noisy. For 2006-09 there was only 1 deep bottle.

Historic ranges – Profile plots were made of T and S with local climatology superimposed where available. The most serious excursion from the climatology was for cast #106 where the primary salinity looked bad as noted during editing. The pump was operating and the descent rate was high with no sudden stops, so the problem would appear to be something blocking the flow to the conductivity sensor temporarily. The secondary sensor should be used for #106. For 4 other casts there were slight excursions of salinity below the historic minima and 1 was slightly above the historic maximum near the bottom. The excursions were small and occurred for both sensors and both downcast and upcast data. The ranges themselves look odd for many of these cases as though there was very little sampling. These excursions probably reflect real variability that is not represented well in the historic ranges. There is no suggestion of instrumental error. 

15. Initial Recalibration
The salinity comparisons suggest that the both sensor pairs give salinity that is within ±0.003 and probably within ±0.001. Recalibration is not justified.
16. Fluorescence Processing and special files for Angelica Peña
The EDT files were put through a median filter, size 11, applied to the fluorescence channel only. (Output:FIL)

Five sets of files were prepared for the use of Angelica Peña:
TWO DOWNCAST DATA SETS
1. The EDT files were clipped to 100db, bin-averaged with 0.25db bins, unwanted channels removed and HEADEDIT used to fix headers, formats, channel names and to add comments. (Output: FCTD1)
2. The EDT files were clipped to 100db, median filtered (width 11 applied to fluorescence only), bin-averaged with 0.25db bins, unwanted channels removed and HEADEDIT used to fix headers, formats, channel names and to add comments. (Output: FCTD2)
THREE UPCAST DATA SETS - Because there were no rosette files special files were prepared with upcast data from around the depths at which chlorophyll was sampled. The SHFC1 files were put through REVERSE. (Output: REV)
3. The reversed files were put through DELETE to create files with upcast data only. Those were clipped so they contain only the top 20db of data, then REMOVE and HEADEDIT were run to remove unwanted channels and fix formats and add a comment. (Output: UPFCTD1)

4. Another set of upcast files were created by applying a median filter of fixed width 11 to the fluorescence channel of the REV files followed by DELETE, CLIP, REMOVE and HEADEDIT. (Output: UPFCTD2)

5. Finally a set of upcast files were created by running DELETE, CLIP, REMOVE, BIN AVERAGE and HEADEDIT. (Output: UPFCTD3) The bins were size 0.25db.
17. 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. Some plots do show some unstable features and the files were checked again in CTDEDIT. Some were in areas of active mixing where the features are believable. For the others there was no basis for choosing which data is believable and which not. No further editing was done to T-S.
Temperature, Salinity and Fluorescence profiles were plotted on-screen and no problems noted. 

18. FINAL CTD files steps (REMOVE and HEADEDIT)
The following channels were removed from all casts except #106: Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Status:Pump, Descent_Rate and Flag. 
The following channels were removed from casts #106: Scan_Number, Temperature:Primary, Salinity:T0:C0, Conductivity:Primary, Conductivity:Secondary, Status:Pump, Descent_Rate and Flag. 

HEADER EDIT was used to fix formats and channel names, to fix the platform name and geographic description and to add the following comments:
Fluorescence data are nominal and unedited except that 

some records were removed in editing temperature and salinity.
The Standards Check routine was run and HEADEDIT adjusted until no further problems were found. The final files were named CTD. 
18. Thermosalinograph Data

a.) Checking calibrations
There was 1 configuration file for the TSG, 2006-22-001.con. The calibrations were correct. There is only 1 temperature channel and no fluorometer or flow channel. 
b.) Converting to IOS Headers and adding position headers and time channels
The data were converted to a CNV file using a SeaSoft routine. The channels converted were: Scan_Number, Temperature:Primary, Conductivity:Primary, Latitude, Longitude, Salinity:T0:C0 and Time Julian. There was no channel for Flow Rate, no secondary temperature and no fluorometer. The data file had a non-standard name so was renamed as 2006-22-0001.cnv.
The file was then converted to IOS HEADER format.
CLEAN was run to add End times and Longitude and Latitude minima and maxima to the headers. 
ADD TIME CHANNEL was used to add time and date channels and the output files were named *.ATC. 

An initial track plot was produced that had spikes in positions. Using CTDEDIT the bad positions were replaced with values determined by interpolation. The plots then looked fine. The starting position is between those of CTD casts #7 and 10 and the time agrees with that. 
A time-series plot was produced and looks good with no large spikes, though there is at least one small spike and a section of odd-looking data. 

CTDEDIT was used to examine the data more closely. There are two occasions when there is a gradual shift in values followed by a sudden change back to previous values; this is most notable in temperature but also seen in the salinity. It looks suspicious, but not obviously in error. The thermosalinograph on the Ricker is quite close to the surface at ~3m. During another recent RICKER cruise there was some evidence to suggest that changes in ship direction could be related to such changes possibly due to the ship heeling over. There is no suggestion that the same cause is at play for this cruise, but if wind conditions led to the ship heeling over or if ship’s operations led to a variable mixing of water at the depth of the intake, perhaps a similar effect might be possible. Other explanations would be temporary blockage in the loop or sampling across a front. The latter would require an extraordinarily sharp front with a change of 2Cº in 30s. Given that the shift is not obviously an instrumental error no editing was applied. 
c.)  Checking Time Channel
The time was checked by reading off the data from the TSG file at times of a few CTD casts. The positions were compared from the CTD and TSG and none differed by more than 0.0005º of latitude or longitude, so the time appears to be correct. (See 2006-22-time_study.xls.)
d.) Comparison of T and S from TSG and CTD data
The CTD data is not useful in calibrating the TSG since the pumps were rarely turned on at the level of the TSG either during the upcast or downcast. The surface waters were not well enough mixed to attempt to use deeper CTD data for comparison.
There was no intake temperature measurement for comparison with the TSG.

There are bottle samples from about 11m, but those are too deep to be useful. 

There are no loop samples. 
g.) Calibration history
The TSG has been used for 8 TULLY cruises and one on the RICKER since it was last recalibrated in January 2005. During 2006-08 the salinity was found to be low by 0.02. Temperature adjustments for the TULLY cruises were on the order of -0.14Cº to -0.22Cº. An estimate of an error 0.05Cº due to ship heating was made for 2004-32 when this equipment was used on the RICKER. That cruise was in autumn when the temperature difference between ocean and ship would be lower than in June, so we might anticipate a slightly higher ship effect on temperature for this cruise. During 2006-09 (March) when recalibration was based on history and upcast CTD data, the temperature was adjusted by subtracting 0.07Cº and the salinity by adding 0.02 units.
Conclusions
For salinity the adjustment used for 2006-08 is the best estimate available. For the temperature correction an estimate between that used for 2005-32 (October: -0.05Cº) and 2006-09 (February: -0.07Cº) would allow for the ocean temperatures being between autumn and winter conditions.
f.) Recalibration
File 2006-22-TSG-recal.ccf was used to apply offsets of -0.06 Cº and +0.020 to Temperature:Primary and Salinity:T0:C0.

h.) Preparing Final Files
REMOVE was used to remove the following channels: Scan_Number, Conductivity:Primary and Flag.
HEADER EDIT was used to change the DATA TYPE to THERMOSALINOGRAPH and to add the depth of sampling to the header and the following comment about the data.
The temperature and salinity data have been recalibrated based on past history
since there was no calibration sampling from the loop, no CTD data from the depth

of the CTD and no intake temperature measurements.

As a final check plots were made of the cruise track and data; no problems were noted.

19. Producing final files
A cross-reference listing was produced for CTD files.

HEADER CHECK was rerun and a cruise track plotted and no errors found.

The sensor history was updated for the TSG and CTD sensors.
Particulars: 
10. Pumps off, cast repeated.
37, 59, 78, 160, 181, 192. Bottles at 500m

106. Primary conductivity data bad from 25 to 95db; used secondary data.

112. winch problems – had to stop, come up to 10m and continue down.

112. station name wrong in file, should be H05. Corrected. 

139 – station name wrong in file should be Fi02. Corrected.

Institute of Ocean Sciences    
CRUISE SUMMARY
	Cruise ID#:    2006-22

	Dates:   Start: 20 June 2006                 End: 1 July 2006

	Location: NE Pacific

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

	

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

	1
	SEABIRD
	911+
	0585
	No
	Yes


CTD Calibration Information

Make/Model/Serial#:
SEABIRD/911+/0585         Cruise ID#:

2006-22


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature


	4484
	19/03/05
	Factory
	
	

	Conductivity


	3038
	03/03/05
	“
	
	

	Secondary Temp.


	2710
	07/04/05
	“
	
	

	Secondary Cond.
	2102
	07/06/05
	“
	
	

	Fluorometer
	2229
	
	IOS
	
	

	Pressure Sensor
	77511
	13/03/2000
	Factory
	
	


TSG Calibration Information

  Make/Model/Serial#:
SEABIRD/21/2488       Cruise ID#:
2006-22


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2488
	06/01/05
	Factory
	
	

	Conductivity
	2488
	06/01/05
	“
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