REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	12-Aug-2003
	Subtracted 0.0027 from the CTD primary temperature for all the CTD and Rosette files due to sensor drift suspected by Germaine and confirmed by Seabird. See file “Report on sensors 2023-1763.doc” in the DOC directory.


PROCESSING NOTES
Cruise: 2002-39
Agency: OSAP

Location: Queen Charlotte Strait & Inlets
Project: Paleo-oceanography
Party Chief: Dave Spear
Platform: Vector

Date: 15 October 2002 – 21 October 2002

Processed by: Germaine Gatien

Date of Processing: 23 April 2003 – 28 April 2003
Number of original CTD casts: 39 (including 2 shallow test casts not to be processed)
Number of casts processed: 37
INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD (#0585) was mounted with a Transmissometer (333DR), SBE 43 Dissolved Oxygen Sensor (#0047) and Seapoint Fluorometer (#2356). The DO sensor was mounted on the primary pump and the fluorometer on the secondary. The fluorometer had a 10X cable. The deck unit S/N was 0619.

SUMMARY OF QUALITY AND CONCERNS
The data was generally in good order. 
The CTD hit bottom during 4 casts. This caused bad data for the upcast portion of those casts. During some of the subsequent stations the transmissivity is poor. It is recommended that the transmissometer be cleaned after every cast; if this is not practical it should at least be cleaned after the CTD hits the bottom.
Bottles from near the bottom of casts #10, 15, 35 and 38 are likely to be contaminated by mud.

The dissolved oxygen sensor continues to show poor time response. Attempts have been made to correct for some of this error using titrated samples, but the errors are considered to be on the order of:

· ±0.6 ml/l  from 0 to 200m

· ±0.1 ml/l  below 200m 

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 and read. There were many problems with bottles and on several occasions the CTD hit bottom in areas of loose sediments. 
Salinity and dissolved oxygen calibration data was obtained. There was no chlorophyll sampling.
The cruise summary sheet was completed. 

The data entry in the configuration files was correct except for the serial number of the pressure sensor.

File 0585CTD.con was prepared with the corrected serial number. 

The sensor history was found.

3. Conversion of Raw Data

The raw data was converted using configuration file 0585ctd.con; rosette files were converted separately with salinity channels included.

Cast #1 and test.cnv contain only a little near-surface data; they were test casts and will not be processed further.

A preliminary check of a few casts shows all expected channels present. 

The temperature and conductivity traces track reasonably well during downcasts and up and downcasts are similar.
The transmissivity looks ok and the oxygen looks like other data logged with this instrument – there is clear evidence of poor response time. 

The fluorescence is fairly low with the usual level of spikiness.
4. WILDEDIT

Program WILDEDIT was used to remove spikes from pressure only.  Parameters used were:   

Pass 1    Std Dev = 2 Pass 2    Std Dev = 5 Points per block = 50 

5. CELLTM

Tests were run on casts #16 and 43 to find the optimal parameter choice for CELLTM. Runs using (0.01,7), (0.02,7), (0.03,7), (0.02,9), (0.03,9) and (0.0245,9.5) were used for (alpha, 1/beta). The best results were found with (0.01,7) for both channels; the improvements were slight. CELLTM was run on all casts for both channels using (0.01,7).

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 and to calculate the descent rate. These were placed in a test directory and will not be archived.
7. Test Plots and Channel Check

A sample of casts was plotted to check for agreement between the pairs of T and C sensors. All expected channels were present. The differences were noisy and the values that follow are rough averages:

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

	16
	534
	-0.003
	~0
	0.002
	1m/s & steady

	27
	360
	-0.003
	~0
	0.0025
	1m/s & steady

	43
	536
	-0.003
	~0
	0.003
	0.9m/s & steady


The differences are smaller than observed during 2002-31 when these sensors were last used. This is probably due to repairs to the secondary pump and the quiet waters sampled. 

The CTD hit bottom during casts 10, 15, 35 and 38. Those casts and the ones that followed them were examined to see if the salinity, transmissivity and fluorescence were adversely affected. 

10 – hit bottom – Trans. bad early in upcast but soon recovered, Fluor bad during downcast 35-60db (before hitting bottom)
12 – Trans noisy but downcast and upcast similar
15 – hit bottom – Trans, salinity bad at bottom, Trans bad for upcast
16 – Trans noisy but downcast and upcast similar

35 – hit bottom - Trans, salinity bad at bottom, Trans bad during upcast, Fluor bad during upcast

38 – hit bottom - Trans, salinity bad at bottom, Fluor bad early in upcast then ok, Trans bad during upcast - No problems noted during downcast .

40 – Trans bad for downcast and some of upcast. Salinity ok. 

42 – Trans noisy.

Conclusions: The transmissivity channel should be removed from CTD cast #40 and a warning put in about that channel for casts #12, #16 and #42. For the bottle files a warning should be put into casts #10, 15, 35, 38, 40 and 42 about noisy transmissivity.
8. Conversion to IOS Headers

The IOSSHELL routine was used to convert SEA-Bird 911+ data to IOS Headers. CLEAN was used to add event numbers.

The ROS files were converted to IOS files, CLEAN was run to add event numbers and the extensions were changed to BOT. 

All casts were plotted and checked for evidence of problems with the processing or instruments. As usual there are notable differences between up and downcasts were for the dissolved oxygen sensor which continues to show poor time response. Spikiness was noted in both salinity channels. The transmissivity looked bad for a few casts as noted in the previous section.
9. Checking Headers

A header summary and a header check were produced and checked. No errors were found. 

The average surface pressure is 1.3 db.

The cruise track was plotted and looks reasonable.

10. COMPARE
The BOT files were examined for bad values. The primary salinity was poor for the first bottle of cast #38 presumably because the CTD hit the bottom. This data will be left in the file since it may be an accurate reflection of what is in the bottle. 
SALINITY

COMPARE was run. There were 2 extreme outliers. There was a lot of variability in the data, which was not related to pressure or time. Including only sampling done well away from the mouth of the inlets led to much less scatter. When only casts 8, 21, 23, 26 and 42 were included, the primary salinity was found to be high by 0.0004 units and the secondary by 0.003. (See 2239comp.xls) 
DISSOLVED OXYGEN (2002-39 and 2002-41 were considered together for this step)
A three-step approach was taken to determining the correction of the dissolved oxygen channel. 
First, COMPARE was run using the OXY files (titrated oxygen values) and the SBE_DOX channel from the CTD bottle files. This corrects for the errors in calibration of the sensor. It is assumed that by the time the bottle is fired the sensor has come to equilibrium; in fact, in areas of high gradient of DOX this is far from true, but is the best we can do. As has been found for other data sets there was a lot of scatter with the best fit being differences versus dissolved oxygen rather than versus pressure or time. The results are as follows:
Titrated oxygen = 1.0996*(SBE_DOX) + 0.0213
For 2002-36 and -41 the results of the same type of comparison gave:

Titrated oxygen = 1.1054*(SBE_DOX) – 0.0565

and
Titrated oxygen = 1.1170*(SBE_DOX) – 0.1051

The average difference of points in the fit was -0.30ml/l with the sensor reading low. (See 2239oxy.xls)

The second step in the analysis involved shifting the oxygen channel to improve the alignment relative to pressure. There is clearly a large delay in the oxygen – this step will attempt to align features in downcast and upcast data so the vertical offset is the same as for temperature. This is a fairly gross estimate since again it depends on descent rate and local gradients; moreover, the upcast temperature for this cruise was particularly noisy and the upcast contained many stops. Nonetheless, since the position of features is one of the more important uses of this data it seems important to try to get the features to a realistic pressure. For 2002-31 a value of +220 records was found after extensive analysis. For 2002-28 a shift of +240 records was used but the analysis for that cruise was made difficult because all casts had stops for bottles. For 2002-36 and 2002-41 a shift of +220 records was found appropriate. 

For 2002-39 a brief analysis leads to estimates of from +190 to +300 records. This is an area of rapid change so real differences between up and downcasts are likely complicating the analysis. It seems best to use a shift +220 records as used for other cruises using this equipment. 
After running SHIFT and DELETE a set of recalibrated, averaged and calibrated downcast files will be compared with the titrated values. At that point a fit of differences vs pressure may be chosen to correct some of the time-response errors that remain after SHIFT. 
FLUORESCENCE
The offset between upcast and downcast fluorescence was compared to that of temperature in the same way as was done for dissolved oxygen to determine if alignment is needed. The noisy upcast temperature trace, low fluorescence values and frequent stops for bottles makes this difficult and estimates of lags of 0s, 1s, 2s and 2.5s were found. For 2002-41, with the same equipment, there were some casts without stops but noisy upcast temperature traces and low fluorescence values continued; 0.5s to 3s lags were found. During 2002-38 using similar equipment a lag of 1s (24 records) was found. The fluorescence will be advanced by 24 records. 
11. SHIFT
Conductivity
The routine SHIFT was used to align the conductivity.  The deck unit was one of the newer versions that advance both channels by 0.073s. Tests were run on casts #16 and 27 using shifts between –0.8 records and -0.1 records. After shifting, the data was put through DELETE then displayed in T-S space to look for the choice that “just” removes unstable salinity spikes without oversmoothing. The best results were with shifts of –0.6 records for the primary and -0.2 for the secondary conductivity; these values were applied to all casts.
Dissolved Oxygen
Based on the analysis in the previous section the dissolved oxygen sensor was advanced by +220 records.

Fluorescence
The fluorescence was shifted by +24 records.

12. DELETE

CLEAN was run to replace pad values in pressure with interpolated values.

The following DELETE parameters were used: 

 
Surface Record Removal: Last Press Min    
Maximum Surface Pressure (relative): 10.00

   
Pressure Tolerance: 1.0 



Pressure filtered over 15 points

 
Swells deleted. Warning message if pressure difference of 2.00

 
Drop rates < 0.3m/s (calculated over 11 points) was deleted between 10db and 10db above the maximum pressure. 

Sample interval =  .0412 seconds.

COMMENTS ON WARNINGS: There were no warnings in the DELETE log. 

All DEL files were copied to EDT files.

13. Final comparison of SBE DOX

The downcast data was averaged in 1m bins and thinned to depths corresponding to bottles. The DOX channel was recalibrated using the results of section 10 which corrects for the errors in the sensor itself. A comparison was then run between the titrated values and the thinned, recalibrated downcast data. There are two sources of error in what remains - time response errors not fixed by SHIFT and real differences between up and downcast. Since we cannot distinguish between the two we just hope the latter is not too significant. A second recalibration was done using file 2239rcal2.ccf, based on the 2nd run of COMPARE, in an attempt to remove the time response error. A number of attempts were made and a 2nd order polynomial fit seems the best choice. There remain significant errors particularly in the top 200db.

14. DETAILED EDITING
The primary sensors were chosen for further processing because they are closer to the bottles than the secondary.
Page plots were produced using T0,S0. These plots were examined for spikes and instabilities and used to guide the use of CTDEDIT. Salinity was cleaned where large spikes occurred. Small spikes were cleaned only if it was clear they were due to imperfect alignment of T and C. Records corrupted by shed wakes or ship effects were removed from many cast mostly near the surface and bottom. 
All casts except #10 and 33 required light editing.
Note was made of the editing details in the relevant files. 

The edited files were copied to EDT files so that a complete set of files exists with either edited data or data that does not require editing.
15. SPECIAL FLUOROMETER PROCESSING (FILTER AND BIN AVERAGE)
A median filter with fixed size 11 was applied to the SeaPoint fluorometer channel to reduce spikiness. One cast was examined before and after this step and showed that the filter was effective.

The files were clipped to 100db and stored in a separate directory for the use of Angelica Peña. They were recalibrated as described in section 18, unnecessary channels removed and headers edited to fix formats and add a note about the processing of DOX, TRANS and FLUOR. 
16. BIN AVERAGE
The following Bin Average values were applied to the DEL files for general use:

Bin channel = pressure



Averaging interval = 1.000
Minimum bin value =   .000

Average value will be used.
Interpolated values are NOT used for empty bins.

The same values were used for the BOT files except that the Bin Channel = Bottle Number.

After averaging, page plots were examined on screen and no further editing was deemed necessary.

17. Other comparisons
Previous experience with these sensors – The conductivity sensors have been used three times since the last recalibration. The primary salinity was found to be high by about 0.0015, low by 0.0011 and high by 0.0008 units and the secondary high by 0.005, 0.0019 and 0.0037 units. 





- The oxygen sensor has been used 4 times since the last calibration. Two of those cruises were before this one and two after. For the two in December 2002 a 2- step recalibration was done plus a shift of the oxygen channel relative to pressure. 

Historic ranges – There was no useful climatology available for this area.
18. Recalibration
The SBE 43 oxygen data was recalibrated in two steps using 2239rcal1.ccf and 2239rcal2.ccf.

The salinity was not recalibrated since the differences from bottles are small and scattered. 

19. Final Plots
THIN and DERIVE were run to obtain values for tables and page plots were prepared using the edited data.
20. REMOVE

The following channels were removed from all CTD casts: Scan_Number, Temperature: Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Bottle_number, Status:Pump and Flag.  

The following channels were removed from all rosette files: Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Status:Pump and Flag.  

The transmissivity channel was removed from CTD cast #40.
EDIT HEADERS was used to fix the data format of CTD and bottle files and to add a warning to the headers of the CTD files as follows:
Transmissivity: The data are unedited.

Fluorescence:URU:Seapoint – The data are nominal.
Oxygen:Dissolved:SBE – This channel was processed by shifting +220 records with respect to pressure before removal of any records. Recalibration was done in two steps, using files 2239rcal1.ccf and 2239rcal2.ccf as described in the REMARKS section of the header.

The anticipated errors in oxygen are:

· ±0.6 ml/l  from 0 to 200m

· ±0.1 ml/l  below 200m 

For CTD files #12, 16 and 42 the following note was also added to the header:


Transmissivity: The data are unedited. The spikiness in the data is probably due to the fact that the CTD hit the bottom during a previous cast.

For CTD file #40 the following note was also added to the header.


Transmissivity: This channel was removed because the data was bad due to hitting a muddy bottom on the previous cast. 

For the bottle files #10, 15, 35, 38, 40, 42 the following note was added to the header:


Transmissivity: Due to the CTD hitting the bottom during casts #10, 15, 35 and 38 the transmissivity data is bad or noisy during part or all of the upcast sections of those casts and parts of the casts that followed them.

For all other bottle files the following warning was added to the headers:

Transmissivity: The data are unedited.

Fluorescence:URU:Seapoint – The data are nominal.
The final files were named CTD and RAC.

21. Producing final files
A cross-reference listing was produced.
The sensor history was updated.
Particulars

 1.   Test cast. DELETE
10.  Hit bottom.

10.  Fluorescence bad 50-70db.

12.  TR data noisy probably due to CTD hitting bottom on previous cast.

15.  Hit bottom.

16.  TR data noisy probably due to CTD hitting bottom on previous cast.

35.  Touched bottom. Transmissometer dirty from loose sediment. Upcast TR data bad.
38.  Touched bottom. Transmissometer dirty from loose sediment. Upcast TR data bad.
40.  Downcast TR data bad probably due to CTD hitting bottom of previous cast.
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CRUISE SUMMARY

	Cruise ID#: 2002-39

	Dates:   Start: 15 October 2002                        End: 21 October 2002

	Location: 

	Vessel:   Vector

	Party Chief: Spear, D.


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

	1
	SEABIRD
	911+
	0585
	Yes
	Yes
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CTD Calibration Information

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



Cruise ID#:

2002-39


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2023
	03/05/02
	Factory
	
	

	Conductivity
	1763
	23/04/02
	“
	
	

	Secondary Temp.
	2106
	19/04/02
	“
	
	

	Secondary Cond.
	1764
	23/04/02
	“
	
	

	Fluorometer –pumped
	2356
	07/01

	IOS
	
	

	Oxygen SBE43
	0047
	21/08/02
	Factory
	
	

	Transmissometer
	333DR
	11/10/02
	IOS
	
	

	Pressure Sensor
	75636
	30/09/1999


	Factory
	
	


