REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	12 January 2021
	Added HPLC Data. S.H.

	
	


PROCESSING NOTES
Cruise: 2003-02
Agency: OSAP

Location: West Coast Vancouver Island
Project: Phytoplankton
Party Chief: Peña A.
Platform: John P. Tully
Date: 24 February 2003 – 28 February 2003
Processed by: Germaine Gatien

Date of Processing: 22 May 2003 – 24 June 2003
Number of original CTD casts: 29 (including 1 upcast and 1 cast with only surface data)
Number of casts processed: 27
INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD (0550) was mounted with a Transmissometer (498DR), PAR sensor(4565), Surface PAR sensor(16504) and Seapoint Fluorometer (2356). The fluorometer had a 10X cable. The deck unit was #0508.

SUMMARY OF QUALITY AND CONCERNS
While the data itself was in good order the configuration files, naming of files and log book entries were confusing. Some files have non-standard names with no explanation in the log book. There was considerable confusion about whether or not an oxygen sensor was present. The first page of the log book and some of the configuration files used indicated that it was, while one note and some configuration files indicated that it was not. This confusion slows the processing work. There were frequent changes to the configuration files without explanation. Whether this was deliberate or accidental is unknown. It is recommended that whenever the con file is changed a note of explanation be entered in the log.

There is no record of where the fluorometer was mounted.
The temperature is noisier than usual. This appears to be related to flow-rate problems similar to those observed during 2003-01.

There was good agreement between fluorescence and extracted chlorophyll.

PROCESSING SUMMARY
1. Seasave

This step was completed at sea; the raw data files have extension DAT.

2. Preliminary Steps

The Daily Log Book was obtained and read. 
Salinity and chlorophyll bottle data were obtained in spreadsheet format. SAL and CHL files (IOS HEADER format) were prepared from the spreadsheets.

The cruise summary sheet was completed. 

Some of the file names are non-standard; there is no explanation of this in the log book.
Cast #1a contained only a little surface data so was deleted.

Cast #27a was renamed as #27 since there was no #27 logged.

The configuration files were obtained and the calibration constants were checked. There were errors in the date of calibration for pressure and transmissivity (as was the case for 2003-01). There was also some confusion about the order of the external sensors.
The sensor history was found.

3. Conversion of Raw Data
There were several versions of the con file with the dissolved oxygen channel moving from one voltage to another. In fact there was no DO sensor present. A test conversion was run leaving the DO channel in the con file. The data looks like temperature in shape but has negative values.

The con file used for cast #1 was edited by correcting two dates (dates of transmissometer and pressure sensor calibrations)  and the file was named CTD0550.con. 
The raw data was converted using file CTD0550.con; rosette files were converted separately with salinity channels included. Dissolved oxygen was not converted for either the CNV or ROS files.
A preliminary check of a few casts shows all expected channels present. 
The temperature and conductivity traces track reasonably well and up and downcasts are similar.
PAR, Surface PAR, transmissivity and fluorescence values look reasonable.
4. WILDEDIT

Program WILDEDIT was used to remove spikes in the pressure channel 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 #19 and #36 using (0.01,7), (0.01,9), (0.02,7), (0.02,9), (0.03,7) and (0.03,9) for α and 1/β. The choice of (0.02, 7) was clearly the best choice for the primary sensors. It was harder to judge for the secondary sensors which had very noisy data. The best overall for the secondary sensors was (0.02, 7) but other choices were better for some sections. CELLTM was run on all casts for both channels using (0.02, 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. 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 extremely noisy and the values that follow are very rough averages:

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

	12
	400
	-0.0006
	-0.0003
	-0.003
	High, reasonably quiet

	19
	400
	~0 XN
	-0.0001
	-0.0015
	High, reasonably quiet

	36
	400
	-0.0005
	-0.0003
	-0.0024
	High fairly noisy


None of the casts was deep enough to study pressure dependence of differences. The temperature differences are unusually noisy. Examining one cast suggests that neither sensor was particularly noisy, but perhaps the alignment is more variable than usual. The spikes in the differences occur at steps in temperature. There was some suspicion of flow-rate irregularities during 2003-01 that may account for higher alignment variations than usual.

The dark values of fluorescence are about 0.08ug/l. 

The transmissivity was about 88% at 400db.


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

The ROS files were converted to IOS files, and the extensions were changed to BOT.
CLEAN was used to add event numbers to both IOS and ROS files. The ROS files were named BOT after clean.
All casts were plotted and the only problems detected are in the upcast sections of #27 and #47. For #47 all sensors are affected and it could possibly be a real difference, but for #27 it is seen only in the primary salinity. The problems are not at a depth that will affect the bottle comparison.
9. Checking Headers
All files were put through CLEAN to add event numbers and at the same time the pad values in pressure were replaced by interpolated values based on scan number.

A header summary and a header check were produced and checked. A few errors in headers were found and corrected. 

The surface routine was run and the average surface pressure was low, about 0.6db; a number of casts have negative pressures associated with in-water values for conductivity during both downcast and upcast. The pressure appears to be low by about 0.5db.  

The mixed-layer depth was calculated using 4db and 0.005psu as input parameters. Very few casts had a deep enough mixed layer to be useful for surface salinity comparisons with bottles.

The cruise track was plotted and looks reasonable.
All CTD casts were recalibrated using 2003-02-rcal1.ccf to add an offset of 0.5db to the pressure channel. This correction was not applied to the bottle files since the bottle pressure recorded on the rosette sheets would be what was read on-screen at sea. To ensure correct matching of CTD and samples in COMPARE the pressure will be left as is.
10. 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 #19 and 36 using shifts between –0.3 records and +0.3 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 –0.2 records for the primary and -0.7 records for the secondary conductivity. For 2002-36 and 2002-39 the best results were with -0.2 and -0.3 records for both sensors whereas for 2003-01 the primary was shifted by -0.1 and secondary -0.7 records.
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. Noisy fluorescence data makes this a difficult comparison but estimates were made of 3m to 9m offsets, which implies about 1s to 5s lags. (This was calculated by dividing the offset by the average descent rate and by 2 since adjustments are made to both up and downcast). There were only a few casts without stops for bottles and the descent rate is quite noisy at the depths where the fluorescence signal is large enough to measure the offset. On previous cruises there has also been a wide variation in this estimate but a 1s (24 records) offset has been chosen as a conservative estimate; it is probably low. The fluorescence was be advanced by 24 records. 
11. COMPARE
The BOT files were examined for errors and none were found. 
SALINITY

SAL files were prepared from the spreadsheet 2003-02sal.csv.COMPARE was run. There was a lot of scatter but when 3 bottles were removed a flat trendline was achieved; the results show that the primary salinity was low by 0.0020 and the secondary by 0.0047psu. When only samples from 300db downwards are included the average is -0.0031 and -0.0057 for the primary and secondary respectively. (See 2003-02comp.xls)
The following samples were flagged:

Cast #12; Sample # 39 – Bottle cracked; no analysis was done of this sample

Cast #27; Sample #144 – No obvious source of error can be found to explain the difference of ~0.02psu. This was a bottom sample with a lot of CTD motion, but given local gradients a 2m excursion is insufficient to explain the difference. The sample flag will be set to “c”.

Cast #68; Sample #254 – The original value, 30.6460,was removed because the bottle was fired during the downcast and after insufficient time for shed wakes to settle. The difference between the sample and CTD was an outlier when studied in COMPARE. There is no mention that this firing was accidental but the rosette log entry was erased and rewritten suggesting it was not as planned. The flag will be set to “e” and the value be replaced by -99. The original value will be entered in the header with a comment about why it was removed.)
FLUORESCENCE
CHL files were created from a spreadsheet provided by Melanie Quenneville. There were many more chlorophyll samples than usual and they had quality flags set allowing for a thorough comparison.
File 2003-02-0013.chl was renamed 2003-02-0014.chl to match the CTD numbering. The CTD cast at that station was interrupted at the bottom and logging restarted with a new file name for the upcast. The upcast bottle file is named 2003-02-0014.bot.
COMPARE was run using SAM and CHL files as input. When samples from the top 5m and those with Quality Flag = c were excluded from the comparison the Fluorescence and chlorophyll are reasonably close (FLUOR = 0.95 * CHL -0.4). The differences show a steady trend to higher values as pressure increases with fluorescence higher than chlorophyll by about 0.5μg/l at 50m.. 
12. DELETE
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 

Sample interval =  .0412 seconds.

COMMENTS ON WARNINGS:
The only warnings in the DELETE log referred to cast #14 which was an upcast only and will not be processed further.
All DEL files were copied to EDT files.
11. DETAILED EDITING
The primary sensors were chosen for further processing because the salinity was a little less noisy and closer to bottles than the secondary salinity.
Page plots were produced. 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 & C. 

All casts required some editing; for most, surface and/or bottom records were removed and salinity was cleaned very lightly to remove spikes. The following casts required heavy editing due to low and/or noisy descent rate resulting in many shed wakes: 13, 26, 36 and 47.
Note was made of the editing details in the relevant files.
The edited files were copied to EDT.
12. Other comparisons

Previous experience with these sensors –The sensors have been used only one other time since the last recalibration. During 2003-01 there were samples from well-mixed surface waters and the CTD was found to be low by 0.0031 and 0.0033 for the primary and secondary sensors respectively. For the deep sampling they were low by 0.0033 and 0.0042. This and other observations suggested pressure dependence in the secondary, so the primary was archived after having an offset of +0.0032 applied.
Historic ranges – All data fell within the ranges except for near-surface salinity which fell slightly below the minima in a few cases.
13. Recalibration
During 2003-01 the primary and secondary salinity were found to low by 0.0026 & 0.0029 in well-mixed surface samples and 0.0031 & 0.0040 below 500m. 

For this cruise there was less salinity sampling and none below 600m. The trendline is flat but there is a lot of scatter. The averages below 200m show the CTD to be low by 0.0020 & 0.0047. Using only the 8 samples below 300db, the CTD salinities are low by 0.0031 and 0.0057.

Recalibration was done using 2003-02rcal2.ccf which corrects the primary salinity by applying an offset of +0.003 to the primary. There was some indication of pressure dependence in the secondary salinity during 2003-01 so it was decided to leave it uncalibrated. The same will be done for 2003-02. A second run of COMPARE was done and the results were satisfactory. (See 2003-02-sal-comp2.xls.)
14. SPECIAL FLUOROMETER PROCESSING (CLIP and FILTER)
The recalibrated files were clipped to 100db and set aside for the use of Angelica Pena.

The files to be archived were put through a median filter with fixed size 11 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 dark value was about 0.08(g/l.  

15. 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.

16. Final Plots
THIN and DERIVE were run to obtain values for tables and page plots were prepared using the edited data.
17. REMOVE and HEADEDIT
The following channels were removed from all CTD casts: Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Status:Pump, Bottle_Number, Descent_Rate and Flag.
The same channels were removed from the rosette files except that Bottle_Number was not removed.

The data format was corrected using EDIT HEADERS and the following note was added to the headers:
The following channels are nominal. When T and S were edited some records

were removed due to shed wake corruption. These channels are otherwise

unedited.

  Fluorescence:URU:Seapoint

  Transmissivity

  PAR

  PAR:Reference
The final files were named CTD and RAC. 
18. Producing final files
A cross-reference listing was produced.
The sensor history was updated.
Particulars (including notes from CTD Daily Log)
1a. – Only a little surface data - DELETED.

12. Computer crash at end of cast – data looks ok.
13. Very bad descent rate in top 35db and poor below that. Much data lost to shed wakes.

14. Upcast only – goes with #13. File 2003-02-0013.chl was renamed 2003-02-0014.chl.
24. Depth in header file wrong – 1110m – corrected to 110m

24. Header error, positions wrong in IOS header – fixed (GPS ok in SeaBird header)

26. Low descent rate in top 65db and below 465. Much data lost to shed wakes.

27a. There was no cast 27 logged, so 27a was renamed 27.

57. Header error, positions wrong in header – fixed (GPS ok in SeaBird header)
57. Computer crash – data looks ok.
58. Header error, positions wrong in IOS header – fixed (GPS ok in SeaBird header)

68. The first bottle was fired during the upcast without time to equilibrate. The values are not considered reliable.
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CRUISE SUMMARY

	Cruise ID#: 2003-02

	Dates:   Start: 24 February 2003                        End: 28 February 2003

	Location: West Coast Vancouver Island

	Vessel:   John P. Tully

	Party Chief: Peña A.


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

	1
	SEABIRD
	911+
	0550
	Yes
	Yes
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CTD Calibration Information

Make/Model/Serial#:
SEABIRD/911+/
0550



Cruise ID#:

2003-02


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2095
	23 Jan 2003
	Factory
	
	

	Conductivity
	2280
	23 Jan 2003
	“
	
	

	Secondary Temp.
	2710
	23 Jan 2003
	“
	
	

	Secondary Cond.
	2278
	23 Jan 2003
	“
	
	

	Fluorometer –pumped
	2356
	?
	IOS
	
	

	PAR
	4565
	7 Jul 2002
	
	
	

	Surface PAR
	16504
	22 Jul 2002
	
	
	

	Transmissometer
	498DR
	05 Dec 2002
	IOS
	
	

	Pressure Sensor
	75636
	4 Jun 1999


	Factory
	
	


