REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	13-June-2016
	Missing chlorophyll data added to file 2003-12-0014.che

	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

	8-Dec-03
	Added nutrient data to rosette files.

	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: 2003-12
Agency: OSAP

Location: North-West Pacific

Project: LaPerouse, ECOHAB, Covariability, Georgia Strait, BIO-Buoys
Party Chief: Juhasz T.
Platform: CCGS J.P Tully
Date: May 5, 2003 – May 15, 2003
Processed by: Germaine Gatien

Date of Processing: 15 July 2003 – 22 July 2003
Number of original CTD casts: 67
Number of casts processed: 67
INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD (#0585) was mounted with Transmissometer 333DR, Seapoint Fluorometer (#2229), PAR sensor (#4565) and SPAR sensor model ASR224D (#16504). The deck unit S/N is believed to have been model SeaBird model 11 (#0508). 

SUMMARY OF QUALITY AND CONCERNS
There were no details entered into the log on equipment used. This led to some confusion in converting the files since it was not clear if there was an oxygen sensor mounted on the CTD.
There were no rosette sheets for casts 33, 34, 36, 64, 70, 73, 75, 76 and 77. Notes in the daily log do indicate what sampling was done, but there is an inconsistency in sample numbers for one cast and no record of pressures for sampling at another.

Cast #2 was a rosette cast, but while samples were gathered and analyzed, the CTD data was not logged. The cast was repeated as cast #3 but without rosette sampling. The CHE file for cast #2 contains bottle sample data from cast #2 and CTD data from cast #3.
Casts #62 and 72 derive from upcast data because the pumps were off for all of the downcast; the quality of the data is expected to be lower than usual.
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 calibration data was obtained. The cruise summary sheet was completed. 
The configuration files were obtained and the calibration constants were checked. An error in the serial number for the pressure sensor was corrected and the resulting file named 0585CTD.con. 
The sensor history was found.

3. Conversion of Raw Data

The raw data was converted using configuration file 0585CTD.con. A preliminary check showed that there was neither an oxygen voltage nor a PAR signal. Checking the log for 2003-15 turned up an answer to the PAR problem. A note in that log mentions changing the slope to 1 in the PAR section of the configuration file. After making that change to 0585CTD.con, conversion of PAR was successful. No problem could be found with the oxygen conversion, and a conversation with Sheila Toews led to the conclusion that there was no oxygen sensor on the CTD. It is mentioned in the log book for 2003-15, so it will be converted and a check made later to ensure that there really was no data logged; the channel will be removed if there is no signal. PAR was converted for all casts, but it was not always used. It should be removed where appropriate at the end of the processing.

All casts were reconverted using the corrected file 0585CTD.con

4. WILDEDIT

Program WILDEDIT was used to remove spikes in the pressure channel.  Parameters used were: 


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

5. CELLTM

Tests were run on casts # 34 and 64 to find the optimal parameter choice for CELLTM. Runs using (0.01,2), (0.01,9), (0.02,9), (0.03,9), (0.03,7), (0.03,7) and (0.0245,9.5) were used for (alpha, 1/beta). The overall best choice was found to be (0.02,7) for both channels but the differences were not large; CELLTM was run on all casts 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 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. The secondary temperature is a little noisier than the primary. In previous use of this equipment it was noted that the temperature sensors were farther apart than usual and that continues to be the case – in fact it is worse. While the conductivity values continue to be close, the secondary conductivity is very noisy. The secondary salinity is naturally very noisy too. The primary salinity looks fairly smooth. The salinity differences are on the order of 0.004 for the casts with steady descent rate. This is much higher than noted in the previous cruise. This may be due to the increasing temperature difference, but these sensors were among some recently sent to SeaBird and they report that one of the conductivity cells was cracked. 
The differences between sensors were generally noisy so the figures that follow are rough averages: 

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

	4
	1328
	~ -0.004
	~ +0.0001
	~ +0.005
	Fairly low ~ .75m/s extremely noisy

	34
	347
	~ -0.004
	+0.0001
	~ +0.005
	Noisy but very high ~1.5m/s

	68
	374
	-0.0039
	<+0.0001
	 +0.0040
	Very high ~2m/s fairly steady

	76
	403
	-0.0038
	~ +0.0001
	 +0.0035
	Steady, very high ~1.5m/s


The transmissivity looks good with maxima around 87% and up and downcast similar for the deepest cast. The fluorescence looks reasonable. 

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 and to remove pad values in the pressure channel using linear interpolation based on record number.

The rosette files were converted to IOS files, put through CLEAN to add event numbers and named BOT. (There was a problem with the rosette conversion that was solved by striping the two oxygen channels from the files.)

9. Checking Headers

A header summary and a header check were produced. The cast named 2003-12-0002.cln should be 2003-12-0003. This was changed and the station name was entered into the header. For cast #77 the station name was wrong; this was corrected. 
The cruise track was plotted and the positions look reasonable.

The average surface pressure is 2.1db.
T0,T1,S0 and S1 were plotted for all casts. There was some evidence of spikes in the data (mostly at the surface), but the only major problem was in casts #62&72 when the pumps were not on for the downcast.
10. SHIFT
Conductivity
Tests were run on casts #34 and #69 using SHIFT to align conductivity data to match the temperature with respect to pressure. Sections of data in which T and C have high gradients were examined for salinity spiking. Runs were made using a variety of advancements (-1 to +1 records). The results were examined in T-S space with the best results those that minimize unstable spiking without oversmoothing. The best results were with a shift to the primary conductivity of -0.6 records for a net advancement of about 0.06s (since the deck unit had advanced it by +0.073s). No study was made of the secondary conductivity since the data looks noisy and is unlikely to be used.
All data was put through SHIFT using -0.6 records.

Fluorescence

To find what shift is needed for the fluorescence upcast and downcast profiles for 5 casts 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 range of values was from 1.2s to 2.1s. Since there are likely to be more flow-rate problems in the upcast than the downcast the conservative choice of 1s was made; a shift of +24records was be applied. This is the same figure that has been applied to many other data sets.

Cast #72 was put through REVERSE because the downcast is not usable (pumps off). This was mentioned in the daily log. 

The same problem occurred for cast #62, but the only note in the log is that the up and down traces were quite different. Cast #62 was put through REVERSE.
All SHF files were copied to EDT.

11. DELETE

CLEAN was run to replace pad values in pressure with interpolated values and to fix the event numbers.

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 <   0.30m/s (calculated over  11 points) will be deleted.

    
Drop rate applies in the range    10.00 dbars to 10 dbars less than the maxiumum pressure 
 
Sample interval =  .042 seconds. (from header)

COMMENTS ON WARNINGS: None
The downcast data for the FLUOR, PAR, SPAR and DOX channels were plotted. There was no signal for the DOX for any cast, and PAR was missing from casts 4, 19-32. The other data looks reasonable.
12. COMPARE and BOTTLE FILE PREPARATION
Some rosette sheets were missing (for casts #33,34,36,64,70,73,75,76,77). While the entries in the daily log were generally sufficient to explain what was done, that is not the case for cast #73. The daily log indicates that there were two bottles, but a sample number (220) is only entered for one. It is assumed that the number of the next sample is 211. During cast #75 sample #s 213, 214 and 215 were used, so sample #212 is unaccounted for. It may not have been used, or it could have been used for the second sample of cast #73. In any case there does not appear to have been any analysis of the samples from #73, so the confusion may not matter.
The BOT files were examined for bad values in temperature and salinity and none were found. 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. This file was input to the ADD SAMPLE NUMBER routine to create SAM files from the BOT files.
There were salinity and oxygen files, without quality flag channels. A quality channel was added to each of these files. 
There was a spreadsheet with chlorophyll data including flags and comments.
Dissolved Oxygen
There was no oxygen sensor mounted for this cruise. The titrated values were plotted versus pressure and the following samples were found to be outliers: 
#29, cast #9 (note in rosette log: weird endpoint)- the flag was set to “e” and a note of explanation was put in the header.
#85, cast #21 (value 0.0000 in file, 3.411 on rosette sheet with no note of any problem) - the original value, 0.0000, was replaced by the value from the rosette sheet and a note was placed in the header to that effect. No quality flag was added.
Salinity comparison

There was a lot of scatter so that different results were found depending on what data was included in the fit. The flattest results were using all points below 200m except for one outlier at 300db. The average CTD salinity was lower than the bottles by 0.0056 for the primary and 0.0013 for the secondary. There was no obvious time-dependence. The differences are larger for the primary than has been noted for other cruises using this equipment. 

Two samples were picked out as outliers:

 
cast #30, 105db, sample #146 – bottle lower than CTD primary by ~0.05
cast #68, 300db, sample #205 – bottle higher than CTD primary by 0.015
These will be flagged as “c” since there were no observations of problems with the sampling or analysis.
(See 2003-12-salcomp.xls for details.)
Fluorescence-chlorophyll comparison

The comparison of fluorometer and extracted chlorophyll showed a good correspondence. When two points with standard deviation >1 for the fluorometer, samples with pressure <10 and samples with quality flag “c” were excluded, CHL = 0.9 * FL - 0.03. 
The differences appear to vary with time, but this may be due to time of day and/or geography. (The first 2 casts were in daylight, the others at night; the first 5 casts were off the west coast and the last 3 in the Strait of Georgia.) No changes were made to the quality flags. The comments from the chlorophyll analysis were added to the headers.  (See 2003-12_chl_comp.xls for details.)
13. DETAILED EDITING

The secondary sensors appear to be closer to the bottles, but they are very noisy. The calibrations show no significant drift with time or pressure, so a simple offset will be all that is needed to recalibrate the primary. The primary sensors were chosen for further processing. 

Page plots were produced using T0,S0. These plots were examined for spikes and instabilities and used to guide the use of CTDEDIT. Where unstable features were clearly due to shed wakes the data was removed. Salinity was cleaned where large spikes occurred. Small spikes (mostly “overshoots” in large T gradient areas) were cleaned only if it was clear they were due to imperfect alignment of T and C. There was some evidence of irregular flow rate; this was a small-scale problem obvious only in areas of very low salinity gradient. Small two-sided spikes in salinity will mostly be removed by metre-averaging.  Editing of salinity was done where it appeared that would not be the case. In a few cases the descent rate and pump status were examined to determine if unstable features should be removed or not.
The following casts were edited lightly: 3,5-18, 21-30, 32-78
The following casts were edited more extensively: 4, 19, 31.
The descent rate was kept high for the most part, but there are a few casts and segments of other casts for which the rate is very low.
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.

14. RECALIBRATION 

The EDT and SAM files were recalibrated using file 2003-12-rcal.ccf to add 0.0056 units to the primary salinity (output COR and SAC). 
15. Special Fluorometer Processing

The COR 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.
The full bottle files were also saved after being put through REMOVE and HEADEDIT to produce files named BOF which were also saved to a CD-ROM. Copies of the processing report and file document were put on the CD-ROM as well.
A median filter, fixed size=11, was applied to the fluorescence channel in the COR files to reduce spikiness. One cast was examined before and after this step and showed that the filter was effective.

16. 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.
17. Other comparisons

Previous experience with these sensors – This equipment has been used many times since the last recalibration. But there was generally little salinity sampling and a lot of scatter. The only really good comparison was in August 2002 when the primary was found to be low by 0.0011 and the secondary high by 0.0019. More recent comparisons showed both sensors to be high by 0.0015 and 0.003. So there appears to have been a significant change in each. Some of the change may be due to problems in the temperature and there have been reports of a cracked cell. (At the time of processing it was unknown which cell was faulty.)
Historic ranges – All of the data fell comfortably within the historic ranges with the exception of cast #33 for which the temperature was slightly low at the bottom of the cast (900m), and cast #71 for which the salinity was slightly low at 10m. Neither are considered evidence of calibration problems.  
18. Final Plots

THIN and DERIVE were run to obtain values for tables and page plots were prepared using the edited data.  
Profile plots were produced with Transmissivity, Fluorescence, PAR and SPAR versus Pressure.
19. FINAL CTD files steps (REMOVE and REORDER)
The Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Oxygen:Dissolved:SBE, Oxygen:Voltage, Status:Pump, Descent_Rate and Flag channels were removed from all casts.

The PAR channel was removed from casts 4, 19, 21-32 because the instrument was not mounted on the CTD. 

The SPAR channel was removed from casts 21-32; the instrument was attached, but there was no signal since they were stations run in the dark and the PAR was not mounted so the data is not useful. 
HEADER EDIT was used to fix formats and channel names and an error in the headers corrected using file 2003-12-edit.hdr. The final files were named CTD. 

The Standards Check routine was run and HEADEDIT adjusted until all format problems were removed.
20. Final Bottle Files 

The SAC files were bin averaged using the same parameters as for the CTD files, except that the Bin Channel = Bottle Number (output SACAVG).

REMOVE was used to remove the same channels as for the CTD except that the Bottle_Number channel which was left in and the SeaBird oxygen channels had already been removed. HEADEDIT was used to fix formats and correct errors in the headers; these files were named RAC.
The OXYQ, SALQ and CHL files were merged with the RAC files in 3 steps to create RACMRG. HEADEDIT was run again to correct formats for the channels just added and the output was named CHE.
Special treatment was required for cast #2. There was bottle sampling for this cast but the CTD data was not logged. A second cast was run at the site, with file name 2003-12-0003. This was not a rosette cast. The oxygen and chlorophyll data from cast #2 were merged with downcast, edited, metre-averaged and thinned CTD data from cast #3. REMOVE and HEADEDIT were run and the output was named CHE.

Standards check was run on all the CHE files and HEADEDIT adjusted until all format problems were resolved.
Because there was no oxygen sensor for this cruise a check was made of titrated oxygen values by plotting salinity vs oxygen using the CHE files. No further suspicious values were found.

21. Producing final files

A cross-reference listing was produced.
The sensor history was updated.
Particulars

1. Test cast at dock, problem with DAT file. DELETE

2. Data not logged. Rosette sampling done. 
3. Repeat of previous cast. File wrongly named 2003-12-0002; renamed 2001-12-0003
22. PAR off
52. Transmissometer noisy
62. Pump not on for downcast and part of upcast. Mention is made in the log that the traces were different but not that the pumps were off. 
69. CTD hit bottom, mud
72. Pumps off during downcast, turned on during the upcast

77. Station name NI03 in file, should be NI02 according to log; fixed.
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CRUISE SUMMARY

	Cruise ID#:    2003-12

	Dates:   Start: May 5, 2003                       End: May 15, 2003

	Location: North-West Pacific

	Vessel:   Tully

	Party Chief: Juhasz T.


	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+/
585
Cruise ID#:

2003-12


	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
	“
	
	

	Transmissometer
	333DR
	11/10/02
	IOS
	
	

	Fluorometer
	2229
	July01
	IOS
	
	

	PAR
	4565
	22/07/02
	?
	
	

	Surface PAR
	16504
	22/07/02
	?
	
	

	Pressure Sensor
	75636
	30/09/99
	Factory
	
	


