REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	
	

	1 April 2025
	Updated channel names & formats in TOB files.   GG

	26-Mar-2024
	Removed second Oxygen mL/L channel for casts 1-25 and derived Oxygen mass units. SH

	18-Dec-2013
	Added units to Ammonium data. J.L.

	8 July 2013
	Corrections to Nitrate and Phosphate data; see headers for details.

	21-Jul-2011
	Changed instrument serial number in the thermosalinograph files from 2487 to 3312 which was borrowed from the Arctic group.

	18 August 2010
	Corrected Transmissivity; for details see end of report.

	25 February 2010
	Dissolved oxygen bottle data were recalculated and reassessed by Nina Nemcek. For details see notes in BOLD TYPE in sections 10 & 11. The changes are not systematic or so large as to justify recalibration of the CTD DO channel. The titrated DO data in the CHE files were updated.

	5 January 2010
	Replaced NH4 data with new data. See end of report for details. 


PROCESSING NOTES
Cruise: 2009-08




Agency: OSD
Location: North-East Pacific


Project: La Perouse
Party Chief: Yelland D.



Platform: John P. Tully
Date: May 26, 2009 – June 6, 2009
Processed by: Germaine Gatien

Date of Processing: 16 November 2009 – 11 December 2009
Number of original CTD casts:  93 
Number of CTD casts processed: 91 (1 missing; 1 upcast only)
Number of bottle casts: 

64
Number of bottle casts processed: 63 (1 no sampling, 2 combined, 1 no CTD but created for sample archiving)
Number of original TSG files:   
10
Number of TSG files processed: 7 (2 empty, 1 only 20s long)
INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD (#0443) was used during this cruise. It was mounted in a rosette and attached were a Wetlabs CSTAR transmissometer (#1005DR), an SBE 43 DO sensor (#0997), a Seapoint Fluorometer (#2228) with a 10X cable (DO and FL both on the primary pump), a Biospherical QSP-400 PAR sensor (#4615), a pH sensor (#0692) and an altimeter (#1252). The deck unit was a model 911+ (s/n 508). Seasave version 7 was used.
A thermosalinograph (SeaBird 21 S/N 3312) was used. A Wetlab/Wetstar fluorometer (WS3S-713P), flow meter and remote temperature sensor were apparently not connected. 
SUMMARY OF QUALITY AND CONCERNS
The CTD and rosette logs were generally in good order though no information was entered about the thermosalinograph which was not the usual one for this ship. Sampling notes were provided which were very helpful.
It would be helpful to have a rosette sheet for every bottle cast. This allows an efficient method to check that all samples have been received by the processor. It is also helpful to have a note when sampling was done for another institution so a bottle file is prepared even though there was no IOS sampling.
One cast was interrupted by a computer crash resulting in two files which had to be combined to produce a complete bottle file. Two files were missing. Many files were misnamed. Many of these problems are likely due to problems with the acquisition computer.
For cast #57 no CTD data were acquired but bottle samples were taken, so a CHE file was prepared with nominal pressure from the rosette sheet plus the chemistry data.
Sea-Bird have a new algorithm for calculating dissolved oxygen with several parameters that need fine-tuning for each instrument to produce the best data. This requires bottle samples from deep casts, which were available for the cruise that followed this one. The results of those tests were applied to these data.
The results of the dissolved oxygen titrations were sent as ADD files with some errors in formatting and some data entered incorrectly or missing. Some of these errors could be avoided by sending the data in spreadsheet format (with flag and comment columns), thus leaving the preparation of ADD files as part of the processing job. The spreadsheet would be archived so information about the details such as flask numbers would be available there.

The salinity analysis was done using a Portasal at IOS because of problems with the Autosal. 
The precision of the SBE dissolved oxygen channel is difficult to estimate because the comparison with bottles was noisy, but roughly, the DO should be considered:

•
±0.5ml/l from 0 - 175db
•
±0.2ml/l from 175 - 500db

•
±0.1ml/l below 500db
There were 10 raw thermosalinograph files, but 2 were empty, 1 contained only 5 records and 1 had no useful longitude data. Another was too large to be processed until it was thinned. A first attempt to convert data produced overlapping times in the files. This appears to have happened because of an error in the sampling interval entered in the headers. Using the header entry of 5s for the interval leads to each file ending after the next file starts and where times of CTDs are checked against TSG positions they are not consistent. If 3s is used instead, the data make sense. Using 3s (or 5s) produces far more data than needed and makes the files unwieldy, so they were thinned to produce the usual 2 records per minute. No data were logged from the intake thermistor, flow rate meter and fluorometer. The amount of heating in the loop was estimated by comparing the TSG lab temperature with the CTD temperatures at 4.5m. This offset was then subtracted from the TSG lab temperature to produce a proxy for intake temperature, but that should be considered a rough estimate. Recalibration of the TSG salinity is considered less reliable than usual due to very noisy comparisons with loop samples and CTD salinity at 4.5m. 
PROCESSING SUMMARY 
1. Seasave
This step was completed at sea; the raw data files have extension HEX.

2. Preliminary Steps

The Log Book and rosette log sheets were obtained as well as sampling notes describing problems and points of interest with reference to processing. There were some problems reported with the acquisition computer rebooting. 
Extracted chlorophyll, nutrients, NH4 and salinity were obtained in spreadsheet format. 
The titrated dissolved oxygen files were provided in individual ADD files with a flag channel and comments. There are format problems with the comments and the flags are in the wrong column. Both values were entered when there were duplicates. 
The cruise summary sheet was completed.
The histories of the conductivity, pressure and DO sensors were obtained.

The calibration constants were checked for all instruments. There were a number of problems:

· The calibration information for dissolved oxygen sensor #0997 had the old Owens-Millard parameters. These were replaced with the new Sea-Bird parameters. The values for E, H1 and H3 were set equal to those used for 2009-09 when deep sampling enabled fine-tuning of those parameters. The values are expected to remain constant at least until recalibration of the sensor.
· The transmissivity date and parameters used at sea are wrong. These same values have been used for a few other cruises and the source of the information is unknown. The correct parameters were entered. 
· The pressure offset for CTD #0443 has been drifting, and for other recent cruises a setting of +6.7db has been used. 
· A Surface PAR is included in the configuration file, but is not mentioned in the log book and a few casts tested had no signal in that channel, so it will not be converted.
After those corrections were made, the file was saved as 2009-08-ctd.con.
3. Conversion of Raw Data

Data were converted using the configuration file 2009-08-ctd.con.
The sampling notes indicated that the station name was wrong for casts #67 and 68, but there was no file #67. There is a file #64 whereas that event number is given as a NET file in the log book. Comparison of the maximum sampling depth in the files with the log entries shows that what is said to be #64 should be #67. So the file name was changed, and the station name was then adjusted for #67 and 68.

A few casts were examined and all expected channels are present. 
· The two temperature channels are generally very close during the downcast, but there are a few spikes in the primary. The upcast data are much noisier so there are significant differences. Again spikes in the primary temperature are unusually large during the upcast. Conductivity is similar in spikiness. 
· The fluorescence looks smoother than usual with a dark value of about 0.13. It went off-scale for at least one cast.
· Dissolved oxygen voltage has the usual offset between downcast and upcast.
· pH traces are similar to dissolved oxygen.
· PAR look fine.

· The transmissivity has little hysteresis.
· The altimetry looks usable.
· The descent rate looks fairly steady and reasonably high.
Rosette files were converted using a start time of -5s and duration of 10s. The TAU correction was used. The file name 2009-08-0064.ros was changed to 2009-08-0067.ros and the station name was changed to LG09.
The rosette files were then converted to IOS SHELL files. CLEAN was run to add event numbers, with output named *.BOT.
Temperature and salinity were plotted for all BOT files and a few outliers were noted: primary salinity for cast #43 and secondary salinity for casts #43, 72 and 74.  
CTDEDIT was used to clean salinity lightly in those casts.

The output files were then copied to *.BOT. 
Editing details were added to the header comments.
4. WILDEDIT

Program WILDEDIT was run to remove spikes from the pressure, conductivity and temperature channels only.  Parameters used were: 
Pass 1    Std Dev = 2 
Pass 2    Std Dev = 5 
Points per block = 50

5. CELLTM

When this CTD was used during 2009-09 which immediately followed this cruise, the best choice of CELLTM parameters proved to be (α = 0.03, β=9) for the primary and (0.02, 7) for the secondary. Tests were run to ensure they work well for this data as well and they did.
CELLTM was run on all casts using those values.
6. DERIVE  
Program DERIVE was run twice: 

on all casts to calculate primary and secondary salinity and dissolved oxygen concentration.

on a few deep casts (32, 39, 67, 68, 89, 94) 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. The differences are often noisy so these are rough estimates.
	Cast #
	 Press
	T1-T0 
	C1-C0
	S1-S0
	Descent Rate

	32
	1000
1500
	-0.0001
~0 
	+0.0003
+0.0003
	+0.0037
+0.0043
	High, f steady

	39
	1000
1400
	-0.0002 
-0.0005 VN
	+0.0003
+0.0004 VN
	+0.0040
+0.0044VN
	High, moderate

	67

	1000
1500

1950
	-0.0001
+0.0002
+0.0001
	+0.0004
+0.0004
+0.0004
	+0.0048
+0.0053
+0.
	High, v. noisy


	68

	1000

1500

1950
	-0.0001

-0.0001
~0
	+0.0004
+0.0004
+0.00045
	+0.0045
+0.0052
+0.0054
	High, noisy

	89
	1000

1500

1950
	~0
~0
+0.0001
	+0.00045
+0.00045
+0.0005
	+0.0053
+0.0061
+0.0061
	High, noisy ~1000
Very noisy P>1250

	94
	1000

1500

1950
	~0 VN
-0.0001

~0
	+0.0005
+0.00045
+0.0005
	+0.0055
+0.0057
+0.0062
	High, v. noisy


Temperature differences were small and show no sign of temporal variation. Conductivity and salinity do vary slightly with pressure, with differences being a little higher at depth. There is significant temporal drift in conductivity and salinity. During 2009-09 which immediately followed this cruise, the drift was very significant and salinity analysis suggested while the primary sensors were reading very high, the drift was in the secondary conductivity cell, and that the drift was such that the secondary salinity was moving closer to the bottles over time; generally we see drift away from bottles. Because there are no deep casts in the early and late part of this cruise some shallower data from fairly quite sections were compared for casts 29 and 153 to see if there is a suggestion that the drift continued throughout the cruise. 
	Cast #
	 Press
	T1-T0 
	C1-C0
	S1-S0
	Descent Rate

	29
	440
	+0.0005
	+0.0002
	+0.0025
	Fairly steady

	152
	440
	+0.0005
	+0.0006
	+0.0070
	Steady


This does indicate that the conductivity drift was very significant through the cruise. Salinity analysis will be needed before making a decision on which sensors to use.
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. No problems were found.
The cross-reference check was compared with the log book. The following errors were found and corrected in both CLN and BOT files:

· Event #3 station name LB03 should be LB02
· Event #8 should be #9 in header and file name to be changed

· Event #9 should be #10 in header and file name to be changed 
· Event #10 should be #11 in header and file name to be changed
· Event #24 should be #25 in header and file name to be changed 
· Event #25 should be #26 in header and file name to be changed
· Event #33 should be #34 in header and file name to be changed
· Event #42 should be #44 in header and file name to be changed
· Event #43 should be #45 in header and file name to be changed 
· Event #75 should be #76 in header and file name to be changed
· Event #76 should be #77 in header and file name to be changed

· Event #82 should be #84 in header and file name to be changed

· Event #83 should be #85 in header and file name to be changed

· Event #84 should be #86 in header and file name to be changed
File #64 was changed to #67 earlier.
Two cast files were missing: #57 and 59 from stations LD02 and LD03. They are not on the CD. There are BL and CON files for 2009-08-0058 but no HEX or HDR files. Event #58 was a NET cast. The Chief Scientist was notified.

Water depth was added for cast #9.

The header times were all a few minutes earlier than the log times, but easily due to minor discrepancy of NMEA and computer clock, or because the log note was made after acquisition began.
The cruise track was plotted and added to the end of this report. No problems were found.
The surface values program was run. The average surface pressure was 2.3db. This is a little low for the Tully, but the surface salinity values are low enough to suggest it is accurate.
There were notes about computer reboots during acquisition for several casts. For casts #3, 40 and 55 there is no sign of a problem in the cast file, so they were probably restarted. For cast #60 the downcast was fine, but the upcast was interrupted. So cast #60 and #61 rosette files will have to be combined later and named as #60.
The altimeter readings from the headers of the CLN files were exported to a spreadsheet and many casts were checked looking at plots and the log book records. The algorithm worked well with no corrections required to the downcast files. The water depth was missing from the header of file #9; this was added based on the log book entry.
10.  BOTTLE FILE PREPARATION

The altimeter header entries were checked for some BOT files and no problems were found except for cases where only 1 or 2 surface bottles were fired. All files with very low altimetry values were checked and all with only a single bottle. As often happens with surface bottles there is a low altimetry value that is totally unbelievable, so the header entries were removed.
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.  A few problems were encountered:

· Cast #56 – bottle 7 is in the BOT file but the bottle did not close, so no sample number was assigned. This bottle was removed from the ADDSAMP file.

· Cast #57 – there is no CTD file available but samples were taken. Pressure was recorded on the rosette sheets, so a dummy SAMAVG file will be prepared later with pressure only, so the samples can be merged into a file for the archive.

· Cast #60 was interrupted during the upcast. The first 4 bottles had been fired and are in file 60. A new file was started, the first 4 bottles were fired again, but since they were already closed the relevant data are in file 60. The next 4 bottles correspond to bottles 5-8 of file #61. Eventually these two files will be combined, using all of 60 and the second half of 61, so the ADDSAMP file was changed so that there is only event #60 with 8 bottles fired. There was also a little confusion over sample numbers and #9189 was used between #189 and #190, and #193 was not used for any sample. The sample numbers 191-193 were later changed to 190-192 on the rosette sheet, but the analysts’ files all had the original assignment except for the ADD file which is quite confused. It seems best to stick with the original plan and so the ADDSAMP file was prepared with that assumption and the files from the analysts checked to ensure all followed that scheme.
· Cast #112 – 2 surface bottles fired. 3 sample numbers assigned in log book. Log indicates bottles were for CHL sampling, but no such samples in the CHL spreadsheet. No other samples found for those sample numbers. Perhaps this was done for another institution. CHE file will be prepared, but there is not room for 3 sample numbers. #354 dropped from ADDSAMP list.
· Cast #115 – 2 surface bottles fired, 2 sample numbers assigned, but no analyses found.

· Cast #124 – 2 bottles in BOT file, log indicates 3 fired and 3 sample numbers. No samples found. Drop sample #380 from ADDSAMP list.

· Cast #156 – no rosette sheet or samples, but sample numbers in log book for 6 bottles.

After those corrections were made to the addsamp.csv file, it was converted to CST files to be used as a framework for the bottle files. The BOT files for casts #60 and 61 were merged after bottles #1-4 were removed from #61. The merged file was put through CLEAN to fix the headers and the resulting file was named 2009-08-0060.BOT. A CST file was created for cast #57.
The ADD SAMPLE routine was then run to add sample numbers to the BOT files. The SAM files were then bin-averaged. A note was added to the header of file 2009-08-0060.SAM to explain how it was created. At this point a file was created for cast #57 by copying another SAMAVG file, editing it to reflect the records on the rosette sheet and then all channels were removed except pressure, sample number and bottle number. A note was added to the header explaining that there were no CTD data available and the pressure is nominal.
SALINITY

Salinity analysis was done at IOS using a Guildline Portasal #Model 8410, serial # 58879. The analyst attached “d” flags to any case where differences were greater than 0.0005 between the 2 and or 3 readings – in some cases there are only 2 readings on the log sheet for flagged values and since only 3 decimal places are given on the log sheet the appropriateness of the flags cannot be checked. The flags were changed to “c”.

There were only 2 pairs of duplicates. One pair were averaged and an “f” flag was assigned. The other pair differed by 0.0085; one of the pair had been flagged by the analyst due to unstable readings, so it was rejected and the unflagged value was used.
There are 2 readings said to be from station LE06 and LE07 with sample #s 370 and 381. Those sample numbers correspond to stations CS09 and M6. A quick comparison with the CTD data from those casts suggest these are not samples #370 and 381 from this cruise. They are either mislabelled or from another cruise.
DISSOLVED OXGYEN NOTE CHANGES MADE IN FEB. 2010 in BOLD TYPE
Dissolved oxygen files (*.add) were provided, but there many problems with them.
· Where there are comments in the headers the format is wrong.
· The flags were entered in the wrong column.
· Duplicates had not been averaged.
· Many entries disagree with the rosette spreadsheets, especially the duplicate sample identifications.
The data from the OXY files were exported to a spreadsheet; there was no point using the ADD files for this since the flag channel entries do not appear, due to the format problem. Duplicates were copied to a separate spreadsheet for study. However so many errors were found that the study was postponed until the main spreadsheet was checked against the rosette sheets. ADD files were also checked for comments.

All titration data and endpoints were checked and DO values recalculated as necessary by Nina Nemcek in Feb 2010. There were changes being made to the Autooxy software just prior and during the cruise and it seemed the software was storing the correct endpoints and most DO values remain unchanged (unlike previous cruises, i..e. 2009-03). However, there was a major problem with the 450 nm filter on the colorimeter probe such that starting transmissivities for all samples were reading ~60% regardless of their actual value. This problem was not noticed during the cruise by the analyst but led to many aborted endpoints as the software did not register any changes in transmissivity below this value. As a result there is a higher than average number of missing values. Samples that were successfully titrated do not appear affected by this problem and all standardization parameters are reasonable. 

Where the analyst wrote that there were bad end points and the values were obviously bad, those were replaced with pad values and the flag was entered as “e”. The analyst had generally entered the values or zero values with a “d” flag. The following errors were found and corrected and comments added where appropriate:
· Cast #1 – Bottles 7-10 are mislabelled and the two that are shown as duplicates are from different bottles. The entries were adjusted to match the rosette log with the duplicate of sample #7 called #1007. This duplicate set was identified as an outlier, average value is still given. 
· Cast #5 – Sample #25 – The rosette sheet indicates duplicates were taken for sample #25 with values 2.789 and 2.780. But in the spreadsheet there are samples 25, 26 and 926 but no #925. Comparison of values shows that the sample named 26 should be 925 and the one labelled 926 should be 26 to match the rosette sheet values. Renaming these samples leads to a much better match between duplicates. 
· Cast #29 – duplicate sample mislabelled in oxy and add file – analyst’s notes on rosette sheet make it clear.
· Cast #39 – The analyst noted that old chemicals were used for samples 111-120. They were flagged “c” with a comment, but this should be revisited when the comparison with CTD is done. “Old chemicals” refers to chemicals prior to a change of batches, not that there is a problem with the chemicals. It does not make sense that the old chemicals were used for the latter part of the sampling as these should have been used up first (i.e Niskin 1-9). New standards and blanks were applied to the analysis of the entire cast but since the calibration values didn’t change much this wouldn’t have a significant effect on the results. No flag or comment needed.

· Cast #41-it is curious why the old standardization values were used for analysis given the chemical change and new standard run in Cast #39. These values were left as is, given the close agreement between the two sets of standardization parameters.
· Cast #52 – confusion in entry of duplicate sample numbers in OXY files, but ADD file was corrected based on comments on rosette sheet. Changed spreadsheet to match ADD file.
· Cast #57 – there are no CTD data so this was not in the list of files. But there are samples, so it was added to the spreadsheet. 
· Cast #60 – confusion in sample numbers as described above for BOT files – sample #s were adjusted to match those in the BOT files (following the original plan).
· Cast #129 – confusion over sample numbers – corrections based on rosette sheet notes.
· Cast #149 - confusion over sample numbers – corrections based on rosette sheet notes.

· Cast #151 – no oxygen file, but rosette sheet has data. Added that to spreadsheet.
After fixing those errors, the duplicate study was redone. Averages and differences were calculated and the pooled standard deviation of pairs of samples (Sp) was calculated using

 Sp = SQRT{sum (d*d)/2k} 

where k = no. of pairs and d = difference between pairs. When all 28 duplicates were used Sp=0.22. However, when one pair were dropped for which one of the values had been flagged by the analyst, the value was Sp = 0.017 and when 2 other outliers are excluded Sp = 0.013. These results are better than usual. The pooled standard deviation of duplicates was recalculated with updated values. There were 41 duplicates collected, 2 were unusable because a value could not be obtained for one of the 2, one was excluded because likely sampled from wrong Niskin (#152). Two more outliers were excluded based on Chauvenet’s criteria leaving 36 duplicates and an Sp =0.013. A new version of 2009-08_oxy_duplicates.xls is provided.
In the main spreadsheet the duplicates were averaged and an “f” flag entered, except where the duplicate analysis shows that one value was bad, in which case the good value was entered alone, along with a comment. The resulting file was saved as 2009-08-oxy.csv and converted to individual ADD files. Apart from the two PAD values and #152, all other duplicates were averaged as it was unclear which was correct.

NUTRIENTS

The nutrient data were obtained in spreadsheet QF2009-08nuts.xls which included a report on precisions. The file was simplified and saved as 2009-08-nuts.csv. Extraneous columns were removed and header names were changed to standard format. Data were sorted on sample number. File 2009-08-nuts.csv was then converted to individual NUT files. There were loop samples in the original file; those were saved separately as 2009-08nuts-loop.csv.
EXTRACTED CHLOROPHYLL 
Extracted chlorophyll data were obtained in file QF2009-08CHL.xls which included a report on precision. The file was edited to remove extraneous lines and columns, header names were changed to standard format, the file was sorted on sample number, and saved as 2009-08-chl.csv. That file was then converted to individual CHL files. There were loop samples in the main file; they were saved separately as 2009-08-CHL-loop.csv. It was later discovered that data from 5m bottles were not included in the STN page of the spreadsheet when that was the only bottle fired, so 2009-08-chl.csv was edited to include such bottles and to correct one error found in sample #210. The CHL files were reconverted.
NH4

The NH4 data were received in spreadsheet QF1009-08_NH4.xls. The spreadsheet was simplified, rearranged in sample # order and saved as 2009-08-NH4.csv, which was then converted to individual NH4 files. 
The SAL, CHL, ADD, NUT and NH4 files were merged with CST files in five steps. After the 5th step the files were put through CLEAN to reduce the headers to File and Comment sections only. That file was then merged with SAMAVG files (Output:MRG) and then put through CLEAN to remove Sea-Bird headers and comments from the secondary files. 
Data were exported to spreadsheet 2009-08-che-bottles.xls and compared to the rosette sheets to ensure all expected data are present. A few problems were found – some surface CHL samples were missing; those problems were fixed. 
11) Compare
Salinity
Compare was run. The data are very noisy. When data from above 100db plus 6 outliers are excluded from the fits, the primary salinity was found to be low by an average of 0.023 and the secondary low by 0.019 with standard deviations in the differences of ~0.006 for each. 
The trendline in the time variations using the same data show the primary starting low by ~0.0255 and ending low by ~0.0245; the secondary started low by ~0.0230 and ended low by ~0.0180. This implies differences of about 0.0025 at the beginning and 0.0065 at the end, which is in reasonable agreement with the observations of section 7. It must be noted that choosing different criteria for what is included in fits might lead to different conclusions. However, a plot of differences between the two CTD salinity channels at the time of bottle firings shows a marked increase through the cruise. Near the beginning there is great variability with no clear trend, but after cast #60 the trend is more obvious. 
When these sensors were used during 2009-09 which immediately followed this cruise there was evidence that the secondary sensors were drifting significantly, but there was a lot more deep salinity sampling on which to base that conclusion. It seems wise to avoid archiving the secondary salinity. 
The comparison of bottles with CTD turned up 6 significant outliers in the fit against pressure:
· Cast 41, Sample #124 – differed from CTD by -0.06 at 400db, CTD data look ok; flagged “c”
· Cast 67, Sample #211 – low by 0.052 at 2000db, already flagged by analyst; flag changed to “d”

· Cast 103, Sample #329 – low by 0.10 at 500db, already flagged by analyst; flag changed to “d” 
· Cast 128, Sample #386 – low by 0.051 at 300db; flagged “c” 
· Cast 142, Sample #448 – high by 0.052 at 250db; flagged “c” 

· Cast 142, Sample #449 – low by 0.062 at 200db; flagged “c”

The “c” flags assigned by the analyst were left unchanged except as noted above. While most look ok in COMPARE, that may be just a reflection of the noise level in the comparison. (See 2009-08-sal-comp1.xls.)
NOTE: There was an error in sample numbers that was discovered after this step – it affected only 1 5m sample which was not included in the fits, so the step was not rerun.
Dissolved Oxygen – 
COMPARE was run for Dissolved Oxygen. The fit was generally good with few outliers. A fit was found for which excluded points with CTD DO lower than bottles by more than 1 and higher than bottles by 0.8ml/l; next points were excluded with residuals >0.2 and the fit found was:
CTD_BOT = 1.0509 DOX_CTD + 0.0198

This is reasonably close to the results of the cruise which followed, 2009-09, especially given the very different range of pressures sampled:

CTD_BOT = 1.0528 DOX_CTD - 0.0306

(See 2009-08-dox-comp1.xls.)

The following outliers were examined to see if flags are appropriate; plots of titrated DO and CTD DO versus CTD salinity were examined to help decide:
· Cast #2 – The standard deviation in the CTD DO is unusually high, and a plot of DO versus salinity does not suggest a problem, so the bottle value is probably fine. No flag was added.

· Cast #48 – The bottle DO value is out of line in a plot of DO versus salinity and compares poorly with a bottle 10m below it. The CTD data look ok. This is a severe outlier and below the high gradient zone. For this bottle there were duplicate DO values taken, with readings 3.952 and 1.963. The analyst had rejected the lower value noting that is was out of line, but the other value looks much better, so it will be used. Probably the analyst just made an error entering the value and had intended to use the lower value. The duplicate probably was taken from the wrong bottle.
· Cast #89 – There are 6 consecutive bottles that are way out of line in COMPARE and in DO vs SAL plots. The standard deviations in the CTD data look ok. The samples are between 10 and 100m. The surface sample looks ok. While this looks like samples might have come from the wrong bottles, a simple shift upwards or downwards does not produce a good fit. So likely some error was made in either the collection or analysis. Flag “d” will be assigned to these samples since they are major outliers. It is a mystery what could have caused this problem, there is nothing apparent in the analysis to indicate such an offset.
· Cast #147 – The CTD data are very noisy for this surface sample, and the plot of DO vs SAL looks ok, so the bottle value is probably ok. No flag was added.
· Cast #151 – The bottles at 150m and 125m are both outliers in COMPARE and in plot of DO vs SAL. The 150m bottle has a note saying it was “overtitrated on purpose”. There is no mention of a problem with the 125m bottle. No OXY file was produced – the values were taken from the rosette sheet – perhaps there was a typo. Both samples were flagged “d”. The 150m bottle has been changed to an “e” flag and a PAD value. Over-titrated means standard was added to rerun the sample and given that no files are available this cannot be recalculated.
There were a few other cases which did not appear as outliers in COMPARE but did look odd in the plots of DO versus salinity. Those were investigated as well:
· Cast #72 – The DO bottles at 125 and 150m are a little out of line in plots against salinity, but an examination of the CTD data shows that both the salinity and DO channels are bad at those depths – the DO values are low and both salinity channels are high. Conductivity seems a little odd, probably bad too. Temperature data seem ok. Fluorescence has spikes. It looks like all pumped values are unreliable at 125 and 150m. Those will be replaced with pad values in the SAMAVG file.
· Cast #74 – Similar problems are seen at 75m and 50m as noted above for cast #72. The fluorescence looks spiky there too. The CTD is at fault so no flags were assigned to the bottle files. The CTD salinity and DO will be replaced with pad values in the SAMAVG files.
Cast #39, samples 111-120 were flagged “c” by the analyst with the comment that the chemicals were old. When a plot was made of all data, and those samples excluded so they showed up in red, there seems nothing out of line about them. One sample is a little out of line, but it is in an area of high DO gradient where there are many minor outliers. The fit for just cast #39 is similar to the fit for all casts. The comment was left, but the flags were removed.

Fluorescence

COMPARE was run using the CTD Fluorescence and the Titrated Chlorophyll from bottles. Plots were prepared of Extracted CHL versus CTD FL and of the FL/CHL ratio versus CHL, event # and pressure. Fluorescence was about 75% of CHL overall. It was highest (up to 200%) for low values of CHL and was on the order of 50% when CHL>10ug/l. (See 2009-08-chl-fluor-comp.xls.)
13. Shift
File 2009-08-0061.CLN will not be processed further since it contains only upcast data.

Fluorescence
The usual method to find what shift is needed for the fluorescence is to examine upcast and downcast profiles for a few casts to determine the vertical offset of the temperature and fluorescence traces. The differences between these two offsets are treated as a measure of how much the fluorescence needs to be shifted. The “excess” offset for the fluorescence was divided by the sum of the descent and ascent rates to find the shift (in seconds) to remove that offset. This is a rough estimate as the upcast data but the usual shift of 1s looks appropriate. 

SHIFT was run on all casts to advance the fluorescence channel by +24 records. (Output: SHFFL)

Conductivity
Tests were run on the conductivity sensors for 2 casts to check if the settings used for 2009-09 worked well for these data and they did. 
SHIFT was run applying settings of -0.2s and -0.7s for the primary and secondary channels, respectively.
Dissolved Oxygen 
Tests were run on a few casts to check that the SHIFT value applied to the Dissolved Oxygen channel for 2009-09 worked well for these data and it did. This was judged by how the vertical offset between downcast and upcast traces compares with that of the temperature.
SHIFT was run using +60 records for all casts. 
pH

Late in processing it was realized that the pH channel had not been shifted and should have been. Tests were done to determine that a shift of +60 records was appropriate. This was applied to the files from casts 1-25. Those files were then put through DELETE and BIN-AVERAGE using the same parameters as in the original processing. CLEAN was used to remove the SeaBird headers and the files were then merged with the original CTD files (now called CTDORG) choosing all channels from the CTDORG files except pH which was taken from the new files. HEADEDIT was used to add a note of explanation. The new files were named CTD. 
14. 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 warning was for cast #61 which contains only upcast data. 
15. DETAILED EDITING

The primary temperature and salinity channels were selected for editing. While they are further from the calibration bottles than the secondary, there is less time dependence. The noise level is similar in both salinity channels. During 2009-09 the secondary sensors were found to drift significantly with time.
Graphical editing was done using program CTDEDIT. On-screen plots of descent rate and pump status were also used. All casts required some editing.
16. Other Comparisons

Previous experience with these sensors – 

1. Salinity: 

· The primary conductivity sensor had repairs done in January 2009 followed by recalibration. It was used during 2009-40 just before this cruise, but those data have not yet been processed. It was used for 2009-09, when it was found to produce salinity low by about 0.02.

· The secondary T and C sensors were used before this cruise for 2008-61, 2009-03, 2009-40 and afterwards on 2009-09 and 2009-51. The comparison for 2008-61 was very noisy and the result was not trusted. For 2009-03 the salinity was found to be high by 0.006. 2009-40 has not been processed yet. During 2009-09 the salinity was found to be low by 0.0007 with some time dependence. There are believed to be a few bottles for 2009-51 but at this time they are missing.

2. Dissolved Oxygen – The sensor was used for 2009-03 when there were serious problems with deep DO sampling.  It was also used for 2009-40 but that has not yet been processed. During 2009-09 there were sufficient bottles for a reasonable fit and recalibration was applied; calibration parameters were fine-tuned at that time. Calibration data from 2009-51 included only a few bottles from a narrow range, so the results of 2009-09 were applied.

3. Pressure – The sensor is an older one prone to drift. An offset of +6.8db has been used most recently.

Historic ranges – Profile plots were made with historic ranges of T and S superimposed. All the deep salinity data fell within the local climatology. For near-surface temperature there were a few minor excursions below the historic minima and at depth the offshore casts frequently have temperature above the historic maxima between 1600 and 2000db. This is presumed to reflect the limitations in the local climatology which has not been updated since 1997. Both salinity and temperature fell outside the local climatology (salinity high and temperature low around 100db) for the casts closest to Brooks Peninsula and some casts in Queen Charlotte Sound. Besides the lack of recent data in the climatology, it may not contain sufficient sampling from those particular areas. None of these excursions suggest a calibration problem and are similar to observations from other cruises using different equipment.
Repeat Casts – There were no repeat casts.
17. Initial Recalibration
The primary salinity was found to be low by 0.023 for this cruise; during 2009-09 which followed it was low by 0.020. The difference may be due to drift since there is a hint of temporal drift, but there was no obvious evidence of that in either comparison. There were more deep samples taken during 2009-09 and there is a slight increase in differences with pressure, so if anything we might expect that the 2009-09 estimate might be an overestimate for this cruise. The most noteworthy difference between the two comparisons is the noise level in the comparisons, with standard deviations of 0.006 for 2009-08 and 0.0025 for 2009-09. This higher noise level is partly because there was less low-gradient sampling in this cruise than in the later one, but also the use of the Portasal for the 2009-08 analyses is likely to lead to a higher noise level. On balance it seems wisest to use the results of 2009-09.

For the dissolved oxygen recalibration the results of 2009-08 will be used. The results are similar to the 2009-09 results and the noise level in the comparison was quite low.

The MRG and SAM files were recalibrated using file 2009-08-recal1.ccf to add 0.02 to the primary salinity and to apply the following DO correction: 

DOX_BOT = 1.0509 DOX_CTD + 0.0198
COMPARE was rerun for salinity and dissolved oxygen; this showed that the salinity correction had been applied properly. (See 2009-08-sal-comp2.xls.) 

COMPARE was run using the recalibrated dissolved oxygen data and showed the recalibration was applied properly. (See 2009-08-dox-comp2.xls.)

18. Final Calibration of DO
The first recalibration of dissolved oxygen corrects for calibration drift. Shift corrects for transit time errors. Those 2 steps may partly correct for response time errors, but a further correction may be appropriate depending on how downcast CTD data compare to upcast bottle data from the same pressure. Sometimes there is a systematic difference, though in recent use this is often not the case.
Downcast files were bin-averaged to 0.5m bins for the casts with DO bottle samples. Those files were then thinned to the usual levels for bottles and compared to the bottle values in the MRG files. COMPARE was used to study the differences between the downcast CTD DO data and the upcast bottles. When outliers are excluded based on residuals, the average difference is +0.04ml/l with the following trendline:

DOX_BOT = 0.9981 * DOX_CTD - 0.0363

File 2009-08-recal2.ccf was prepared to apply that correction. It was applied to the thinned files and COMPARE was run again. It showed the recalibration was applied correctly. (See 2009-08-dox-comp3.xls and 2009-08-dox-comp4.xls.)
The COR1 files were also recalibrated. 

19. Special Fluorometer Processing

An examination of the fluorescence channel shows a dark value of ~0.12 to 0.14mg/m3. 
The COR1 files were clipped to 150db and processed separately for A. Peña. The clipped files were bin-averaged (0.25db bins), put through REMOVE and HEADEDIT and named as *.FCTD1 and saved. A second set, *.FCTD2, were created by filtering before bin-averaging. The SAMCOR1 files were put through REMOVE and named *.BOF and saved. A readme.doc file was prepared with some notes on the preparation of those files. 

A median filter, fixed size=11, was applied to the fluorescence channel in the COR1 files to reduce spikiness. One cast was examined before and after this step and showed that the filter was effective. 

20. 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 and no further editing appeared to be necessary.

21. FINAL CTD files steps (REMOVE and HEADEDIT)
The following channels were removed from all casts: Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Oxygen:Voltage:SBE, Altimeter, Status:Pump, Descent_Rate and Flag.

The PAR channel was removed from casts #26-51 and 63-73 and 84-103.

The pH channel was removed from casts #26-156.

A second SBE DO channel (with umol/kg units) was added. 

REORDER was run to get the two DO channels together.

HEADER EDIT was used to fix formats and channel names and to add the following comments:
Transmissivity, fluorescence, PAR and pH are nominal and unedited except that 

some records were removed in editing temperature and salinity.

The precision of the SBE dissolved oxygen channel is estimated, roughly, to be:

•
±0.5ml/l from 0 - 175db

•
±0.2ml/l from 175 - 500db

•
±0.1ml/l below 500db
As mentioned in section 13 it was discovered that the pH data had not been aligned. New files were produced with aligned pH data and merged with the original CTD files for casts 1-25 only.

The Standards Check routine was run and no problems were found. 
The cross-reference list was produced and no problems were found.
The final files were named CTD.
Profile plots were made and no problems were found.
The track plot looks ok. 

As a final check of dissolved oxygen data, % saturation was calculated and plotted. The values ranged from ~75% to 170%. The near-surface value for Saanich Inlet was ~170%. High values are often seen in Saanich Inlet but this is unusually high. The two bottles closest to the surface were rejected in the analysis due to bad end points, so these values cannot be confirmed. The other high values are just offshore and intermediate values (90-110%) are found well offshore. There are only a few values <90%, close to Brooks Peninsula and Hakai Passage. A few of the higher values were checked and confirmed by bottles; where the bottles and CTD dissolved oxygen differed near the surface, the bottle values were higher. So there is no indication of the CTD DO data being too high at the surface.
23. Final Bottle Files 
The MRGCOR1 files were put through SORT to order on increasing pressure. REMOVE was run to remove Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Oxygen:Voltage:SBE, Status:Pump, Descent_Rate, Altimeter and Flag.
The PAR channel was removed from casts #27-51 and 63-103.

The pH channel was removed from casts #27-156.

A second SBE DO channel was added with different units and REORDER to get the 2 SBE DO channels together. 
HEADER EDIT was run to fix formats and units and to add a comment about quality flags and analysis methods.
The bottle data were exported to a spreadsheet to check that all data are present. A few problems were noted and corrected: 
· Cast #3, DO sample 22 was missing a flag “e”.

· Cast #72, DO and CHL sample 246 were missing flag “i”; sampling was intended for those so they were flagged in the same way as the nutrients. 
· Cast # 149 – The rosette sheet indicates there was NH4 sampling but no data were found. The original file from the analyst was checked and there are no data for that cast, so the rosette sheet is presumed to be in error.

· Cast #128 – The nutrient flags had commas for sample #394; they were removed.

A number of casts have no samples, so the analyst’s files were checked to ensure this was as intended. No data were found for casts 112, 115, 119, 124, 126, 127, 134, 139, 143, 146 and 156. It is assumed these were sampled by university researchers so CHE files will be archived for their use. The header comments describing analysis methods were removed from those files and replaced with: “No samples taken from this cast were analyzed at IOS.”  
Standards check was run on all files and HEADEDIT adjusted until all format problems were resolved. 
A cross-reference list was produced and turned up no errors.
24. Thermosalinograph Data 
The TSG used for this cruise was one belonging to the Arctic group.  Data were provided in 10 hex files. There were 12 loop bottles. 
The analyses of loop samples and corresponding rosette samples were copied from the full spreadsheets and saved as 2009-08-nuts-loop.csv, 2009-08-CHL-loop.csv and 2009-08-sal-loop.csv. The loop and rosette chlorophyll and salinity data were rearranged and combined in a single file 2009-08-TSG-rosette-loop-comp.xls so that corresponding TSG, CTD and loop samples are on the same line. Note that the CTD primary salinity was recalibrated, but the secondary was not.
a.) Checking calibrations
There were two different configurations in the CON files. For one there is a flow meter entered and a remote thermistor, but not for the other. For both there is a fluorometer listed, but in one case there are no calibrations entered. A test conversion indicates that there is no signal from the fluorometer or flow meter and data from the secondary thermistor are bad, so it is presumed that none of these were connected. A con file was prepared with just temperature and conductivity sensors included; it was saved as 2009-08-tsg.con. 
b.) The files were converted to CNV files using 2009-08-tsg.con. A format error in the file names was corrected by adding a zero. The files were then converted to IOS HEADER format. There were 10 hex files but #7 and #9 are empty. File #10 contains only 5 records so is unlikely to be archived. Some of the files have overlapping Julian Times. The sampling interval was 5s rather than the usual 30s. 
ADD TIME CHANNEL was run to add time and date channels. This was based on record number and time interval.
CLEAN was run to add End times and Longitude and Latitude minima and maxima to the headers.
Track plots were produced and the following problems noted:
· File #3 could not be plotted because it is too large. When it was thinned the plot looked ok.
· File #6 looks bad – the longitude appears to have gotten stuck – there are only 2 values. Similar problems with “stuck” position values were encountered with this instrument when it was used during 2009-10. But in file 2009-08-0003 the same time period as for file #6 is found with reasonable data.
· File #10 is very small – no plot was produced but there was no change in position for the 5 values available. This file will not be processed further.
Next, individual files were carefully checked to see if the overlapping times can be explained. It was found during 2009-10 that Julian times were wrong because the time interval was set wrong and it looks like the same is true for this data. The CTD log book can be used to give at least a rough idea of whether the times in the TSG data match the positions given. For all files checked (1-5) the start times look fine, but the stop times do not. For example the stop position for file #1 would make sense for about 2100 on May 27, but the stop time is given as 00:01 on May 28. The time interval is given as 5 seconds. This is normally 30s, but entering 30s would make the problem worse. A quick estimate suggested that 3s would give something close to the expected value and it did. This was then applied to file #3. The stop time with the 3s interval is June 2 at 21:05, when the ship was between stations UBC7 and Ri1. The positions make sense, but given no CTD casts close to that time, this is a rough judgment. However, file #4 starts within a half hour at a nearby position, so this looks right. No times overlap with this conversion. The Julian time is still wrong since that was set in acquisition. It should be removed before archiving.
All CNV files were changed so that the time interval = 3s. Then Conversion to IOS headers, Add Time Channel and CLEAN were rerun. A further check on this step will come later when the TSG and CTD casts are compared. The files were thinned to 30s intervals. Time-series plots were produced and the data look reasonable, with just a few discrete spikes in salinity. 
The next task was to repair the positions in file #6. The thinned file was separated into header and data files. The ship records of times and positions were obtained; 3 hours of the relevant time were missing, but for most of the file they were available. The ships track data file was opened in EXCEL but it contains more data than are in the TSG files. To remove excess data the files were sorted based on the seconds part of the time (calculated using the SECOND function), thinned to the points closest to the times in the thinned TSG file, ~10s and 40s of each minute. The matches are within 3 seconds. The file was re-sorted in time order. Then the positions were changed to the decimal format found in the TSG files. TSG data file #6 was opened in EXCEL and the TSG positions were added to the ships positions file. The TSG and ship position latitudes were then compared since these appear to be ok in the original TSG file. Those are all within 0.001 degrees of latitude, with most much closer than that. This serves as an added check that we have matched times and positions properly. The new versions of longitude were substituted for the values in the TSG files. Pad values were entered for the longitude where good positions were not available.
The resulting CSV file was converted to a file with extension DATA_THN. This was combined with the HDR_THN file created earlier. It was necessary to do some manipulations to make this work right – getting date and scan number formats right and longitudes negative in the CSV file, and removing all header info from the resulting data_thn file and making the time stamp the same in the header and data files. The output file was named *.thn. It was plotted and the positions now look fine.
The track plot using all the files was then produced and attached to the end of this report.
c.)  Checking Time Channel
The CTD data, after editing, but before metre-averaging, were thinned to reduce the files to a single point at or within 0.3db of 4.5db and exported to a spreadsheet which was saved as 2009-08-ctd-tsg-comp.xls. The TSG files were opened in EXCEL, median and standard deviations (over 5 records) were calculated for temperature and salinity, and the file was then reduced to the times when CTDs were run. Those files were added to the CTD data in file 2009-08-ctd-tsg-comp.xls. The positions were compared and were close, with average differences for latitude and longitude <0.0001º and all differences <0.0004º. This shows that the TSG clock was working well and suggests that the merging of ship positions into the TSG record was done properly.  
This spreadsheet will also be used in step (e) to compare CTD and TSG temperature and salinity. 
d.) Comparison of T, S and Fl from TSG and CTD data
· T1 vs T2 The intake thermistor was not connected.
· TSG vs CTD The spreadsheets comparing CTD and TSG files were then examined to find the differences between the salinity, fluorescence and temperature channels for the CTD and the TSG. There were 81 casts that could be used. Both temperature and salinity were extremely noisy especially at the beginning and end of the cruise. When obvious outliers were removed there were 53 points left. 
The TSG lab temperature was higher than the CTD by an average of 0.5Cº when all data were included and 0.26Cº with the reduced set. The median difference for the reduced set is 0.24 Cº. When a section of 22 consecutive casts with low temperature-difference variability was selected the average was 0.25Cº and the median was 0.27 Cº.  We expect some temperature dependence in the differences but there is no obvious evidence of that; however, the scatter is high and the temperature range is not very large. 
The TSG salinity is low by an average of 0.38 and a median of 0.022 when all data are used. Using the reduced set the TSG is low by an average is 0.021 and a median of 0.014. If a consecutive set of 22 casts with the least variability is chosen, the TSG is low by an average of 0.013 and a median of 0.009. There is so much variability that it is not possible to say which section looks most reliable. (See 2009-08-ctd-tsg-comp.xls.)
· Loop Bottle - TSG Comparisons TSG median temperature and salinity data were added to spreadsheet 2009-08-TSG-rosette-loop-comp.xls. The TSG salinity was lower than the Loop salinity by an average of 0.047, but the standard deviation was 0.048. When 3 samples were excluded (a flagged loop sample and 2 outliers) the TSG salinity was low by an average of 0.031 but the standard deviation is still extremely high. (See 2009-08-TSG-rosette-loop-comp.xls.)
· Loop Bottle - Rosette Comparisons The loop and rosette samples were compared as a check of the quality of both. Keeping in mind that only the primary salinity has been recalibrated, the difference between the two CTD channels is about as expected, ~0.018. The secondary was found to be lower than rosette samples by an average of 0.019 (see in section 11), but there was some time dependence with lower differences later in the cruise. The primary rosette salinity was lower than the loop by an average of 0.004, which is as good agreement as we could expect, and supports using the rosette sampling through the cruise as a reasonable method of calibrating the TSG salinity. The loop CHL varied from 90% to 120% of the rosette CHL, with an average of 100%. So using the rosette CHL to check the TSG Fluorescence is also a reasonable approach; this is irrelevant for this cruise since there were no TSG fluorometer data, but it supports this approach for other data sets. (See 2009-08-TSG-rosette-loop-comp.xls.)
· Calibration History 
The TSG primary temperature and conductivity were recalibrated in February 2009 and the only history available is from cruise 2009-09 which followed this cruise. At that time the salinity was found to be low by ~0.016 and the temperature high by ~0.18Cº. The estimate for ship heating for the Tully at this time of year is from ~0.13Cº to ~0.20Cº; that would vary with ambient temperatures and flow rate in the loop.
Conclusions

The lab temperature is higher than that of the CTD by ~0.25Cº. That is larger than expected for this time of year, but that may reflect the area sampled; the average temperature was a little lower than during 2009-09 and we have no idea what the flow rate was or whether it changed during the cruise. An estimate of the intake temperature will be made by subtracting 0.25Cº from the lab temperature but this must be considered a very rough estimate. 

When outliers are excluded the TSG salinity is lower than the loop by an average of 0.031 but since the range of values in that average was from 0.007 to 0.053 it seems unwise to put much confidence in that. Similarly the TSG salinity is lower than that from the CTD by from 0.009 to 0.021 depending on what data are included in the comparison. Having averages differ significantly from median values is worrying. During 2009-09 salinity was recalibrated by adding 0.18. Since the temperature correction is going to be larger for these data, it is expected that the salinity calculation would also lead to a larger error. A correction of +0.02 was selected which is between the value used for 2009-09 and the average from the group of 53 casts from this cast. This is a very rough estimate.
f.) Editing
The time-series plots were examined and very lightly editing was applied to salinity in files #2 and 3. See file headers for details.
g.) Recalibration 
As the intake temperature is unavailable, a new channel will be derived. First ADD CHANNEL was used to add channel TEMPERATURE:LAB. That was then put through CALIBRATE using file 2009-08-recal1.ccf to set Temperature:LAB equal to Temperature:Primary. Then file 2009-08-recal2.ccf was used to recalibrate Temperature:Primary by subtracting 0.25 Cº and Salinity:T0:C0 by adding 0.02.
Thus we have:

· Temperature:Lab as the uncorrected temperature recorded in the lab. 
· Temperature:Primary as the lab temperature adjusted to remove the effects of ship heating; this is a proxy for the intake temperature.

h.) Preparing Final Files 

REMOVE was used to remove the following channels: Scan Number, Conductivity:Primary, Time:Julian and Flag from all files. 

HEADER EDIT was used to add a comment, change the DATA TYPE to THERMOSALINOGRAPH and add the depth of sampling to the header. The comment includes notes to indicate that the Temperature:Primary was recalibrated to correct for heating in the loop based on comparison with CTD data. Those files were saved as TOB files.
The TSG sensor history was updated. 

As a final check plots were made of the cruise track and data; no problems were noted.

11. Producing final files
The sensor history was updated.
A note was added to the headers of the CTD and CHE files for cast #77 to say it was run “off station”.
Particulars:
Remote TSG temperature not hooked up.

1. Niskins 13-24 were closed just for cleaning, no sampling

3. Computer rebooted on downcast (See no sign of problems in data file)
32. DO and T very different between down and up

40. Computer crashed at surface, beginning of cast
55. Computer crash
56. Bottle #7 didn’t close until on deck

60. Cast file stopped at 30m of upcast. 

61. Continuation of file #60. Need to combine this with #60 for CHE. Use only #60 for CTD.

67. Station name error should be LG not LD

68. Station name error should be LG not LD

76. Transmissometer was not cleaned

77. Off station – Navigation error
80. Bottle tripped by mistake - not sampled 
REVISION Jan. 5, 2010: A corrected NH4 spreadsheet was received, so NH4 data were removed from the original CHE files and replaced with values from new NH4 files created in the way described in section 10. A header check on the new CHE files was compared with the original; no problems were found.
REVISION: August 18, 2010

Transmissometer #1005DR was calibrated in March 2008, and drifted significantly but steadily until July 2009; then a sudden shift occurred, so that maximum values between September 2009 and July 2010 were very low, ~25%/m. In August 2010 a study was made of transmissivity that led to a decision to apply post-processing corrections to all cruises between March 2008 and June 2010.

Transmissivity data from this cruise were corrected by multiplying the original values by correction factor 1.247. This was based on assumptions that deep offshore transmissivity from a June 2009 cruise should be about 62%/m and that drift was linear with time between March 2008 and July 2009. The corrections produced reasonable results for all cruises in that period.

For details on how the correction factor was derived see:

   OSD_Data_Archive:\Cruise_Data\DOCUMENTS\Transmissometer 1005DR Corrections.doc

These data should be considered estimates.

Revisions done by: Germaine Gatien
Institute of Ocean Sciences      
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	CTD#
	Make
	Model
	Serial#
	Used with Rosette?
	CTD Calibration Sheet Competed?

	1
	SEABIRD
	911+
	0443
	Yes
	Yes


	Calibration Information 

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature


	2038
	06May08
	Factory

“
	
	

	Conductivity


	2128
	30Jan09
	“
	
	

	Secondary Temp.


	
2449
	6May08
	“
	
	

	Secondary Cond.
	2424
	7May08
	“
	
	

	Transmissometer


	1005DR
	5Mar08
	IOS
	
	

	SBE 43 DO sensor
	0997
	01Mar2008
	Factory
	
	

	PAR
	4615
	15Dec2000
	IOS
	
	

	Fluorometer
	2228
	?
	IOS
	
	

	pH
	0692
	6Feb09
	
	
	

	Pressure Sensor
	63507
	25/Oct/2004
	Factory
	
	

	Altimeter
	1252
	?
	?
	
	


           TSG 
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SEABIRD/21/3312       Cruise ID#:
2009-08


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
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	Location
	Date
	Location

	Temperature
	3312
	27/02/09
	Factory
	
	

	Conductivity
	3312
	27/02/09
	“
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