REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	Feb 5, 2009
	Bottle spreadsheet converted to searchable BOT files.

	May 13, 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

	May 13, 2010
	Fluorescence values were replaced with pad values for a few levels at which they are believed to have gone off-scale. (Casts #29, 35, 47)


PROCESSING NOTES
Cruise: 2009-46
Agency: PBS, Salmon and Freshwater Ecosystems, Nanaimo, BC
Location: West Coast Vancouver Island / BC Inlets
Project: High Seas Salmon
Party Chief: Morris J.
Platform: W.E. Ricker
Date: October 8, 2009 – November 17, 2009
Processed by: Germaine Gatien

Date of Processing: January 29, 2010 – March 12, 2010, 2010
Number of original CTD casts: 169
Number of CTD casts processed: 169
INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD (#0585) was mounted with a Seapoint Fluorometer (#2228) and an SBE43 Dissolved Oxygen sensor (#0997) on the primary pump with a 10X cable. The salinometer used was a model 8400B Autosal, serial # 69086.
SUMMARY OF QUALITY AND CONCERNS
The file names were non-standard. 
The log books were in good order with a record of sampling done and useful notes about problems encountered.
There was no deep salinity calibration sampling. There were many samples from ~10m and the well-mixed casts suggest that no recalibration was needed, but this should be revisited when the conductivity sensors are next recalibrated at the factory. The primary sensors were used for all casts.
Upcast data were used for files #7, 55, 228 and 450.
SBE Fluorescence data were bad during the initial part of the downcasts of 3 casts; pad values were used to replace the bad data. Extracted chlorophyll data from the surface bottles are available for those casts.
Dissolved Oxygen data were recalibrated based on the results of cruise 2009-09 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.
PROCESSING SUMMARY
1. Seasave
This step was completed at sea; the raw data files have extension HEX.

The file names were non-standard.

2. Preliminary Steps

The Log Book was obtained. There were good notes describing problems encountered. Casts #7, 55, 228, 450 contain either no down-cast or partial down-cast data, so upcasts will have to be used. There were also a few notes about header errors to be corrected.
The bottle salinity, nutrient and chlorophyll data were obtained in spreadsheet formats. The nutrient and chlorophyll analyst flagged a few CHL samples with a “?” and they were all outliers in a comparison between extracted CHL and CTD fluorescence. They were flagged “d”. There was no precision statement for the chlorophyll or nutrients but all the duplicates are given in file 2009-46HS_February2010Final.xls.
The cruise summary sheet was completed. The histories of the dissolved oxygen, conductivity and pressure sensors were obtained. 
One configuration file was saved as 2009-46-ctd.con. Calibration constants were checked. The only error was in one parameter in the transmissivity section, and the oxygen calibration parameters were not the ones that should be chosen for the new SeaBird algorithm. Those parameters were entered. Nominal values for E, H1 and H3 were replaced with those determined during 2009-09.
 3. Conversion of Raw Data

All data were converted using the con file given above. 
Both temperature channels look noisy during upcasts though the primary seems worse than the secondary. As well as spikes there is a vertical offset in the two traces during the upcast that looks as though the primary pump might not have been working well.

The conductivity channels are also noisy with the largest spikes in the secondary, though there are a lot of smaller spikes in the primary; the secondary conductivity has small-scale noise for both downcasts and upcasts, but this should disappear after bin-averaging.

Transmissivity looks ok, and the dissolved oxygen profiles have the usual offset. There are some odd DO profiles but they are probably in inlets and may well be ok.  
The CTD fluorescence is often very low, but goes off-scale a few times in the Strait of Georgia. There are no casts deeper than 275m – the dark values were ~0.015mg/m3. 
All file names were changed to standard format at this point.

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 4 casts using a variety of settings for CELLTM to determine the best choice of parameters. The best choice was (0.03, 9) for both sensor pairs. 
CELLTM was run using (0.03, 9) for the primary and the secondary conductivity for all casts.
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 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

There were no casts deeper than 275m. The differences between the sensors were extremely noisy especially for the salinity, even though the descent rate was high and very steady.

	Cast #
	 Press
	T1-T0 
	C1-C0
	S1-S0
	Descent Rate

	3
	240
	+0.001
	-0.0005
	-0.006
	High, steady

	47
	240
	+0.002
	-0.0005
	-0.004
	High, steady

	337
	240
	+0.001
	-0.0006
	-0.007
	High, steady

	447
	240
	+0.001
	-0.0006
	-0.008
	High, steady


Taking into account that these are shallow casts, the temperature differences are not notably different from those seen during 2009-11 which used the same equipment before this cruise. The conductivity differences appear to be continuing a drift seen during 2009-10 and 2009-11. There is a lot of noise in the differences.

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 were found. 
A random sampling of log records were checked against the cross-reference report and no discrepancies were found in time, positions or station names. A few casts were also checked to see that the water depth had been entered correctly and no errors were found.
The track plots (using event #s and station names) were produced and added to the end of this report.
The average surface pressure is ~4.6db which is not unusual for the Ricker. For a few casts there are some very low salinity values at about 1db, which might suggest the CTD was out of the water, but the transmissivity is near zero and fluorescence fairly high, so this is presumably just very fresh surface water. There are other cases where transmissivity is near zero and the CTD clearly is in the water. 
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 was. A shift of +24 records (1s) was applied. (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 +0.4s for the primary and +1.6s for the secondary. 
All casts were put through SHIFT using +0.4s for the primary and +1.6s for the secondary conductivity.

Dissolved Oxygen
Based on other recent uses of this sensor, a shift of +60 records is expected to have the best results. 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. A setting of +60 records produced excellent results. SHIFT was run on all casts using an offset of +60. 
11. REVERSE

All files were put through REVERSE to be used to compare with bottles. Some will also be needed for casts that did not have the acquisition system working for all or part of the downcasts.

The reversed files were bin-averaged using 0.5db bins and data were extracted that were closest to 9.5db.
12. 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 2 casts with no downcast data in them. 
All DEL files were copied to *.EDT.

DELETE was run on the reversed files with output files named REVDEL. There were no warnings for those files.
Then the DELREV files for casts 7, 55, 450 and 228 were copied to *.EDT since those casts have incomplete downcast sections.

13. COMPARISON WITH BOTTLES
There were no deep bottle samples, but there were near-surface samples for most casts. The CTD stopped at about 14.5db at the end of the upcasts. Generally for Ricker cruises the Niskin bottle is attached about 5m above the CTD.
All CTD casts were put through REVERSE, clipped to 7-13db, bin-averaged using a 0.5m bin size. Then data from a variety of depths were extracted for comparison with the bottle files and that was exported to a spreadsheet. Data were entered into sheet 2009-46-salinity-comp.xls. Differences were found between bottle salinity and CTD primary salinity from depths of 7.5 to 12.5m. When the data from all bottles are averaged the differences and standard deviations are least (0.02 and 0.18) at 7.5db. 

When the differences between the primary CTD salinity and the bottles were compared, no obvious pattern turned up as to which depth best matched the bottle data. This is not too surprising since the bottle stops did vary somewhat and the height of the Niskin above the CTD may also vary slightly. Interpretation is difficult anyway since the lowest difference could in fact be incorrect. Also the local salinity gradients are highly variable.
To determine the differences between the bottle salinity and CTD primary salinity without worrying about the precise depth of sampling, the comparison was limited to casts with a mixed-layer depth of at least 12db, calculated for the upcast as the depth at which salinity differs by no more than 0.005 from that at 4db. A few casts had no data at the right level and one bottle value was flagged, so that was rejected. There were then 29 casts available for comparison. Choosing a depth of 7.5 to 10db produced much the same results. The average of the 29 differences at 9.5db show the primary salinity to be high by 0.0002 compared to the bottles and the standard deviation is ~0.002. The secondary CTD salinity is low by an average of 0.006 with a standard deviation of ~0.0015. So it looks like the primary salinity is very close to the bottles, and 9.5db looks like a reasonable estimate of the average sampling level. Removing one outlier made it look like the right level might be slightly lower, but the difference was slight. (See 2009-46-salinity-comp.xls)
Next the differences between the primary and secondary salinity were examined and the secondary salinity was found to be lower than the primary by about 0.006, which is consistent with the calibration information. The primary salinity will be archived and no recalibration will be necessary. There is a slight suggestion that the difference between the two sensors is increasing with time, but this conclusion is highly dependent on the choice of outliers in noisy data. Moreover, this variation could be more a geographic trend than a calibration drift as data is noisier in one area than another due to local conditions or a high sea stat leading to noise in the CTD data. (See 2009-46-salinity-comp.xls)

Finally the 9.5db CTD data (primary temperature, primary salinity, fluorescence, pressure and number of points in the CTD averages) were combined with the bottle data in a single spreadsheet. (See 2009-46-ctd_bottle_surface_data.xls.) 
Fluorescence

Plots were made of bottle versus CTD fluorescence. When the 3 bottles flagged by the analyst were excluded the The CTD fluorescence at 9.5db is lower than the extracted fluorescence from the bottles with a ratio of Extracted CHL to CTD Fluorescence of ~1.13. This is a reasonable match given the proximity of sampling to high vertical gradients in the fluorescence. When the data were restricted to CHL <2mg/l the ratio was ~0.95. The dark value of the fluorometer is about 0.015mg/l. The plots can be seen in file “2009-46-ctd_and_bottle_surface_data.xls”.
14. DETAILED EDITING

CTDEDIT was used to clean the primary temperature and salinity data for all casts.
Upcast data were used for files #7, 55, 228 and 450.

On-screen plots of descent rate and pump status were used to guide editing.

All casts required some editing.

Note was made of the editing details in the headers of the relevant files.
The edited files were copied to *.EDT files.
14. Other Comparisons

Previous experience with these sensors –
· Both conductivity sensors have been used on 3 other cruises since their last factory service.  The data of 2009-53 have not been processed yet. The bottle comparisons for 2009-10 and 2009-11 produced contradictory results, with both sensors higher than bottles for one cruise and lower for the other. The results of 2009-11 are especially confusing with the primary low by 0.02 and the secondary by 0.025. These are large errors, and it seems odd both sensors should be out by so much and in the same direction. The comparison was very noisy and the 1 pair of duplicate samples differed by 0.005. 
· The pressure sensor has been used many times, and shows no sign of calibration drift; an offset of +0.4db has been found appropriate since mid-2004.
· The dissolved oxygen sensor has been used for 5 other cruises since its last factory service. The results of 4 of those cruises are available. Three show a steady drift in calibration. The one exception was an unusual cruise with a narrow range of values and little sampling.
Historic ranges – The program was not working properly, so this step was skipped. 
15. Initial Recalibration
The salinity appears to be very close to the bottles.
There are no dissolved oxygen samples, so recalibration of the DO channel can only be based on other cruises. The sensor was used for 2009-40, 2009-08 and 2009-09. Cruise 2009-40 has not yet been processed. The results of the other two cruises were similar; since 2009-09 is the closest in time to 2009-46, it is most relevant. We expect some drift in this instrument, so it would be ideal if we had information from before and after the cruise. As of March 11, 2010, no other cruise had used this sensor after 2009-46, and it has not been back to the factory.since then, so we have no drift report.
File 2009-46-recal1.ccf  was used to apply the following correction to the DO channel:

Dissolved Oxygen (Corrected) = 1.0528 * Dissolved Oxygen - 0.0305
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. 

Five sets of files were prepared for the use of Angelica Peña:

TWO DOWNCAST DATA SETS

· The EDT files were clipped to 150db, bin-averaged with 0.25db bins, unwanted channels removed and HEADEDIT used to fix headers, formats, channel names and to add comments. (Output: FCTD1)
· The EDT files were clipped to 150db, 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 REV files described in section 11 were put through CLIP selecting the top 16db. (Output: REVCLIP).
· The clipped and reversed files were put through DELETE, then REMOVE and HEADEDIT were run to remove unwanted channels and fix formats and add a comment. (Output: UPFCTD1)
· Another set of upcast files were created by applying a median filter of fixed width 11 to the fluorescence channel of the REVCLIP files followed by DELETE, REMOVE and HEADEDIT. (Output: UPFCTD2)
· Finally a set of upcast files were created by running DELETE, 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. No further editing was considered necessary.
Transmissivity and Fluorescence profiles were plotted on-screen. The downcast fluorescence looks very different from the upcast in the top 70db for casts #195 and 366 and the top 40db in cast #201. The upcast values agree quite well with the extracted chlorophyll for those casts, so it is obviously the downcast data that are wrong. There are some spikes in both channels, but nothing else that looks obviously wrong.
T-S plots were examined on-screen. Any unstable features were small.
18. FINAL CTD files steps (REMOVE and HEADEDIT)
The following channels were removed from all casts: Scan_Number, Temperature:Primary, Salinity:T0:C0, 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. 
Dissolved Oxygen saturation was calculated and surface values were plotted. The values north of Vancouver Island varied from about 90% to 100% and in open waters off the west coast of Vancouver Island they were between 90 and 110% which suggests that the calibration is reasonable. Values were higher in the Strait of Georgia with values >130% in the central part of the strait. Saturations were <70% on the northern edge of Juan de Fuca Strait and in a few inlets and Johnstone Strait, likely due to stronger mixing.
HEADER EDIT was used to change the agency name, 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 and some

fluorescence records were removed where there was no signal.

Dissolved Oxygen data were recalibrated based on the results of cruise 2009-09

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

that some drift had occurred, these data must be considered less reliable than usual.

The precision of the SBE Dissolved Oxygen channel for 2009-09 was considered 

 to be, roughly:

•
±0.4ml/l from    0- 150db

•
±0.08ml/l from 150- 450db

•
±0.04ml/l from 450-2000db
At this point the bad fluorescence data were replaced with pad values in casts #195, 201 and 366. An explanatory note was put in the header of each of the files.

The Standards Check routine was run and no problems were found. The final files were named CTD. 
19. Producing final files
A cross-reference listing was produced for CTD files.

HEADER CHECK was run and showed that one cast had not been edited. Cast #459 was run through all steps from editing to the end. HEADER CHECK was rerun and no further problems were found.
A cruise track was plotted and no errors found.

The sensor history was updated for the CTD sensors.
Particulars: (Notes from log book) 
1. Niskin not attached for initial cast, but redeployed to 15m for Niskin sample after cast completed.

7. Pump not turned on until 75m. Use upcast.
11. Depth wrong in header – should be 144m.

55. Acquisition did not start until 25m on way down. Use upcast.
69. Bottom depth changed after cast started – change header reading from 237 to 230.

71. Change header depth to 128.

147. CTD was sent down briefly after bottle fired.

153. Large difference noted between 2 salinity channels at surface. 

228. Only upcast recorded. 
258. Cast cut short due to weather – no samples.

450. Only upcast recorded.
Institute of Ocean Sciences      

CRUISE SUMMARY


      CTD

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

	1
	SEABIRD
	911+
	0585
	Yes
	Yes


	Calibration Information 

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature


	4054
	24Dec08
	Factory

“
	
	

	Conductivity


	3321
	16Jan09
	“
	
	

	Secondary Temp.


	
4700
	24Dec08
	“
	
	

	Secondary Cond.
	1766
	   16Jan09
	“
	
	

	Transmissometer


	983DR
	27June06
	IOS
	
	

	SBE 43 DO sensor
	0997
	01Mar2008
	Factory
	
	

	Fluorometer
	2228
	?
	IOS
	
	

	Pressure Sensor
	77511
	13/Mar/2000
	Factory
	
	


[image: image1.png]FLOTTED: 2018/02/18 i9:sn37

2009-46
134,00 132,00 130.00 1,00 12600 124,00 122.00
.00 ! ! ! ! ! .00
.00 Fs5.00
< 54004 F54.00
Z
A
=
= 52.00-| Fez.on
50.00 F50.00
2,00 , , , , . 2.00
134.00 132,00 130.00 128.00 12600 124.00 122.00

West Longitude

START TIME= UTC 2009/1@/@8 22:12:41 END TIME® o



[image: image2.png]PLOTTED: 2018/82/18 081531

2009-46
134,00 132,00 130.00 1,00 12600 124,00 122.00
.00 ! ! ! ! ! .00
.00 Fs5.00
< 54004 F54.00
Z
A
=
= 52.00-| Fez.on
50.00 F50.00
2,00 , , , , . 2.00
134.00 132,00 130.00 128.00 12600 124.00 122.00

West Longitude

START TIME= UTC 2009/1@/@8 22:12:41 END TIME® o




PAGE  
2

