REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	30-May-2018
	Added DIC and Alkalinity data to 6 CHE casts.  For details see document Carbon_Data_Addition.docx.

	22-Dec-2003
	Merged nutrient data with the rosette files. The oxygen data for cast 12 was added at this time as it had not been merged the first time. 


PROCESSING NOTES
Cruise: 2003-29
Agency: OSAP

Location: Strait of Georgia / Juan de Fuca Strait
Project: SoG
Party Chief: Masson D.
Platform: Vector
Date: September 2, 2003 – September 6, 2003
Processed by: Germaine Gatien

Date of Processing: 28 October 2003 – 31 October 2003
Number of original CTD casts: 74

Number of casts processed: 74
INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD (#0585) was mounted with a Chelsea transmissometer (#33DR) and a Seapoint Fluorometer (#2356) with a 10X cable. The deck unit is unknown.
SUMMARY OF QUALITY AND CONCERNS
· A pressure test was done during one cast by holding the rosette just under water and turning the CTD on. This was very useful and it would be helpful to have this done once on every cruise if the sea state allows.

· There was no record in the log of what equipment was used during the cruise.

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. 
Salinity and oxygen bottle calibration data was obtained. 
The cruise summary sheet was completed.
The configuration files were obtained and the calibration constants were checked. Errors were corrected in the dates of the pressure and transmissometer calibrations and the AD590M and AD590B co-efficients were changed to match those on file. It was noticed at sea that the pressures were too high and an offset of -1db was applied part way through the cruise. A test was done during cast #47, by holding the rosette bottles just in the water. It is estimated that the CTD would have been at 1.7db at that point. Tests were run to see if the corrected configuration file gave better pressure than was obtained at sea. Three configuration files were prepared, one with the calibrations used for the first part of the cruise, one with the -1db offset added to that and one with the calibrations on file and no offset. The results gave the “surface” pressure as ~2.6db, 1.6db and 1.15db, respectively. The calibrations on file will be used but an offset of +0.5 will be added. This sort of test is useful and is recommended in future to fine-tune the pressure.

The sensor history was found.
3. Conversion of Raw Data

The raw data was converted using the configuration file 2003-29-CTD.con. 
A few casts were examined and all expected channels are present. The up and downcasts are similar and the pairs of sensors are reasonably close.

Rosette files were converted using a start time of -4s and duration of 5s. This should capture the records from 2s before firing to 3s after. In the past -2/5 was used but on a recent VECTOR cruise there was a problem with the CTD starting up so quickly that upcast data was captured in the rosette file. 
4. WILDEDIT

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


Pass 1    Std Dev = 2;
Pass 2    Std Dev = 5;
Points per block = 50
5. ALIGNCTD

Since the deck unit model is unknown it was assumed to be one of the newer ones that advances both conductivity channels by +0.073s. Tests will be done later to fine-tune the alignment, so if this assumption is wrong the problem will be corrected then. This step was skipped.

6. CELLTM

Tests were run on a few casts with (alpha, 1/beta) set to (0.02,9), (0.03,9), (0.02,7) and (0.03,7). As was found the last time these sensors were used, leaving the data alone seems to provide the best results. The secondary  salinity has a lot of fine-scale noise so it is hard to detect any change. This step will be skipped.
7. 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.
8. Test Plots and Channel Check

A sample of casts was plotted to check for agreement between the pairs of T and C sensors. 
The differences between sensors were generally noisy so the figures that follow are rough averages: 

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

	32
	340
	-0.0008
	-0.0027
	-0.028
	Steady moderate

	45
	340
	-0.0015
	-0.0025
	-0.024
	Fair, moderate

	48
	340
	-0.0010
	-0.0025
	-0.023
	Steady ~1

	58
	340
	-0.0011
	-0.0020
	-0.023
	Steady ~1

	61
	340
	-0.016
	-0.0022
	-0.021
	Steady, moderate

	43
	340
	-0.0010
	-0.0021
	-0.020
	Very steady, mod.


The differences are much larger than we usually see, especially in conductivity and salinity. There was pressure dependence in all the sensors, but for temperature the differences go down with depth as expected, whereas they increase for conductivity and salinity which may be a sign of a problem with the conductivity cell. There have been problems noted with the secondary sensors in the past. 
9. Conversion to IOS Headers

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

The rosette files were converted to IOS files and then CLEAN was run to add event numbers with the output being named BOT. 
All BOT files were plotted and no significant outliers found.
10. Checking Headers

CLEAN was run to add event numbers to IOS files and to replace pad values in the Pressure channel using linear interpolation based on scan number.
The cruise track was plotted and no problems noted.
A header summary and a header check were produced and two errors in station names found and corrected. 
The average surface pressure is 2.7db (after applying the offset in the pressure calibration) and the mixed layer depth calculation shows no surface water sufficiently well-mixed to be useful for salinity calibration purposes.
All CLN files were examined on-screen for problems in T and S. The only problems noted (other than some spiking) were in cast #72; the log mentions that the CTD hit bottom and the upcast secondary salinity and fluorescence data are bad.
11.  BOTTLE FILE PREPARATION

The BOT files were averaged to enable an addsamp file to be created. This file was edited to add sample numbers taken from the rosette sheets.
While bottles were fired during cast #74, there was no sampling of salinity or oxygen, so no CHE file will be prepared.

The salinity analysis spreadsheets were converted to individual SAL files. One comment was copied from the spreadsheet to the header of cast #12 to explain the flag.
The FIX (dissolved oxygen) files already have the comments in the headers.

For cast #55 there were replicate samples from 150db for FIX. The value for the 2nd sample was entered in the header as a comment. 
The SAL and FIX files were merged with SAMAVG in two steps. The last line was removed from 2003-29-0022.samavg because there was no sample drawn or number assigned for that bottle. (Output: MRG1, MRG)
11. COMPARE
The comparison of bottles and CTD has a lot of scatter, which is not unexpected in this region since there are few deep samples. Both sensors show some pressure dependence and some time dependence, but the secondary sensors are most affected by both. When a few outliers are excluded the primary salinity is found to be high by 0.002psu and the secondary is low by 0.024psu. When only the 4 samples from below 300db are included the primary is high by 0.001 and the secondary low by 0.024psu.

(See 2003-29-comp-sal.xls) 
For the two salinity samples of cast #45 the quality flags were changed to “e” in the MRG file; pad values were entered, and the original values were placed in the comment section of the header together with an explanation of the reason for the flag. It is notable that one of these bottles also provided a dissolved oxygen sample that was also flagged. The other outliers occur where the standard deviation of the CTD salinity is fairly large in the bottle files, or where the sample was shallow, so those errors are not considered evidence of problems with the bottle sampling.

12. SHIFT

Conductivity
Tests were run on the deep waters of cast #48 since they display the sort of variations needed to analyze the alignment. The results were examined in T-S space with the best results those that minimize unstable spiking without oversmoothing. The best results were found using an advancement of -0.7 records for the primary conductivity for a net advancements of about 0.044s, since the channel was already advanced by +0.073s by the deck unit. Casts #1 and #68 were checked as well and the -0.7 records setting was effective in removing unstable features. The secondary was not checked since it is unlikely to be archived. All casts were put through SHIFT using -0.7 records for the primary sensor.
Fluorescence

To find what shift is needed for the fluorescence, upcast and downcast profiles were examined to determine the vertical offset of the temperature and fluorescence traces. The differences between these two offsets is treated as a measure of how much the fluorescence needs to be shifted. The “excess” offset for the fluorescence was divided by the averaged descent/ascent rate and divided by 2(since the shift will be applied to both up and downcast) to find the shift (in seconds) to remove that offset. The value found was from 1.8 to 2.2s. A shift of +48 records was applied. This is double what has been used in other cruises, but the results were consistent throughout the mission.
12. DELETE

The following DELETE parameters were used: 

 
Surface Record Removal: Last Press Min and Low Salt

   
Maximum Surface Pressure (relative): 10.00

Minimum Surface Salinity: 5.0

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
Page plots were produced using (T0,S0). These were used to guide the editing. The descent rate was generally fairly smooth except around the mouth of Juan de Fuca where it was very noisy. DELETE plus CTDEDIT removed much of the corrupted data, but in this region editing is limited by the difficulty in telling good data from bad. Only if the data is clearly corrupted by shed wakes was it removed. 
All casts required a little editing except: #1, 37, 46, 63, 64, 71.
The following casts were edited more extensively: #6-10, 12. 
Note was made of the editing details in the headers of the relevant files.

14. Other Comparisons

Previous experience with these sensors – The primary sensors were recalibrated in July 2003 and this is the first mission to be processed with these calibrations. The secondary sensors were used on 3 missions since they were last recalibrated. Significant pressure dependence was noted and none of the data was selected for the archive.
Historic ranges – All casts were plotted with historic ranges superimposed. There were no significant excursions from the historic ranges.
15. RECALIBRATION
No recalibration was done. 
16. Special Fluorometer Processing

The EDT files were clipped to 100db and stored in a separate directory for the use of Angelica Peña. They were put through REMOVE and HEADEDIT to produce files FCTD and saved to a CD-ROM.

A median filter, fixed size=11, was applied to the fluorescence channel in the AVG files to reduce spikiness. One cast was examined before and after this step and showed that the filter was effective. (Output: BOX)
17. BIN AVERAGE of CTD files
The following Bin Average values were applied to the BOX 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.

18. Final Plots

THIN and DERIVE were run to obtain values for tables and page plots were prepared using the edited data and displaying T, S, Fluorescence and Transmissivity profiles. 
19. FINAL CTD files steps (REMOVE and HEADEDIT)
The Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Status:Pump, Descent_Rate and Flag channels were removed from all casts.
HEADER EDIT was used to add a comment, fix formats and channel names using file 2003-29-header.txt. The Standards Check routine was run and no problems were found. 

The final files were named CTD.
20. Final Bottle Files

The MRG files were put through CLEAN to remove the SeaBird headers, REVERSE to put the data in order of  increasing pressure and REMOVE to remove Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Status:Pump, Descent_Rate and Flag.
For cast #59 the flag for one dissolved oxygen value was changed from “d” to “e”; the original value was replaced by a pad value and the original value was put in a comment in the header.

Earlier in the processing it was noted that there were 2 samples for cast #55 at 150db. The value for the 2nd sample was entered in the header as a comment. Since the 2nd is more believable this was reversed, that is, the 2nd was put in the data and the first was written into the header comment.

HEADER EDIT was run to add a standard comment about quality flag definitions and to fix formats. Standards check was run on all files and HEADEDIT adjusted until all format problems were resolved. The final files were named CHE.
21. Producing final files

A cross-reference listing was produced.
The sensor history was updated.
Particulars
47. Station name wrong in header, should be Station 26. Fixed.
48. Pressure test done. 
48. Station name wrong in header, should be Station 27. Fixed. 
49. Jellyfish tentacles found on CTD
56. At sea an offset of -1db was added to pressure configuration at this point
72. CTD hit bottom. Fluorometer cleaned after the cast.
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CRUISE SUMMARY

	Cruise ID#:    2003-29

	Dates:   Start: September 2, 2003                       End: September 6, 2003

	Location: Strait of Georgia / Juan de Fuca Strait

	Vessel:  Vector

	Party Chief: Masson 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#:

2003-29


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2023
	16/07/03
	Factory
	
	

	Conductivity
	1763
	24/07/03
	“
	
	

	Secondary Temp.
	2106
	23/01/03
	“
	
	

	Secondary Cond.
	1764
	23/01/03
	“
	
	

	Transmissometer
	333DR
	18/08/03
	IOS
	
	

	Fluorometer
	2356
	
	IOS
	
	

	Pressure Sensor
	77511
	30/09/99
	Factory
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