REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	2-April-2024
	Removed negative DO values from file 2005-021-0001.ctd.  G.G.

	16-Aug-2017
	Changed suffix of 2005-21-surface0001.HED underway file to PCO2. Suspect suffix was HED because Header Edit was the last program used on this file and listed in the History section.

	24-Jan-2014
	Added underway pCO2 data from Sophia Johannessen’s Excel files prepared for The Carbon Dioxide Information Analysis Center (CDIAC). The file is located in the cruise .DOC directory.

	28-Oct-2013
	Merged DMS data to bottle casts from Mike Arychuk’s spreadsheet file located in the \DOC directory. For information on methods see file "Method post 1999 for Dimethylsulfide Analysis.doc” in directory \\OSD_Data_Archive\Cruise_Data\Documents\Analysis Reference Papers\.

	6-Jun-2013
	Added Iron profile files with cast numbers 8xxx from Keith Johnson’s spreadsheet file which can be found in the cruise .DOC directory.

	17-May-2006
	File 2005-21-0066.CTD was reprocessed as editing and recalibration had been missed on the first pass. J.L.

	19-Jan-2006
	Added loop data to the archive.


PROCESSING NOTES
Cruise: 2005-21
Agency: OSD / UVic / CWS / UW
Location: North-East Pacific     

Project: Line P    
Party Chief: Robert M.
Platform: John P. Tully
Date: August 15, 2005 – September 3, 2005
Processed by: Germaine Gatien

Date of Processing: October 11, 2005 – 2 November 2005
Number of original CTD casts: 88   Number of CTD casts processed: 87 (1 cast had only surface data)
Number of bottle casts: 43 (full rosette) 45 (5m Niskin only)  Number of bottle casts processed: 43
INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD (#0443) was mounted with a Chelsea/Seatech transmissometer (#732DR), a Benthos Altimeter (#1024), a SeaBird DO sensor #0766 (on the primary pump) and a Seapoint Fluorometer (#2356 on the secondary pump) with a 10X cable. The deck unit was a model 911 (#0508) and the logging computer was an FS03. The salinometer was a Guildline model 8400B Autosal (serial number 68572). A thermosalinograph (SeaBird 21 S/N 2487) was mounted with a WetStar fluorometer (WS3S-713P).
SUMMARY OF QUALITY AND CONCERNS
· The CTD log was in good order. Additional notes from the chief scientist were very helpful.
· The salinity was frequently noisy, but this was mostly two-sided so metre-averaging will minimize it; editing was used to remove some one-sided spikes.

· The chemistry data from the 5m-Niskin samples is given in a spreadsheet and is without flags.

· The dissolved oxygen data in the CTD files should be considered:
±0.6ml/l from 0 - 150m

±0.4ml/l from 150 – 400m

±0.2ml/l from 400 - 1300m

data was removed from 1300m down since it is considered unreliable there.
· It is recommended that consideration be given to not using the DO sensor in anoxic waters. After the exposure to very low DO water, the calibration changes, then gradually returns to expected performance over a few casts.

· The Thermosalinograph salinity calibration is considered ±0.01psu. 
· There were some bad temperature, salinity and fluorescence data in the TSG files. Pad values were entered rather than remove records, so that the ship’s track information was saved.
· It is recommended that the performance of the TSG in inlets be studied at some time to see if it differs from open ocean performance. Problems were encountered in Rivers Inlet which might be related to engine behaviour in the effort to keep the ship away from shore, or it could be caused simply by moving through large gradients; the effect might be magnified by poor flushing of the de-bubbler. 
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. Together with the notes from Marie Robert this gave an excellent summary of problems encountered during the cruise.
Dissolved oxygen, nutrient, chlorophyll and bottle salinity data were obtained in spreadsheet form; flags and comments had been added.
The cruise summary sheet was completed.
The histories of the conductivity, DO and pressure sensors were obtained.

The calibration constants were checked for all instruments and no errors were found. 
3. Conversion of Raw Data

All data were converted using file 2005-21-0001.con.
A few casts were examined and all expected channels are present. 
Rosette files were converted using a start time of -2s and duration of 5s. 
The headers were fixed for casts # 55, 114, 115 and 116. (Times and position entries were scrambled as mentioned in the sampling notes.)
The rosette files were then converted to IOS SHELL files. CLEAN was run to add event numbers and BOT was used for the extensions. All BOT files were plotted and significant outliers were found in casts 16, 68 and 76. CTDEDIT was used to lightly clean the secondary salinity for #16 and #68 and the primary salinity for cast #76.  
Errors in the headers mentioned in the sampling notes for casts #58, 80 and 92 were fixed using a text editor.
4. WILDEDIT

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

5. CELLTM

Tests were run on 3 casts with (alpha, 1/beta) set to (0.01, 7), (0.01, 9), (0.02, 7), (0.02, 9), (0.03, 7), (0.03,9) and (0.0245, 9.5). For the primary the best setting was (0.02, 9) and for the secondary the best choice was (0.03, 9).
CELLTM was run using (0.02, 9) for the primary and (0.03, 9) for the secondary conductivity.
At this point a text editor was used to fix some errors in the CNV files as noted in the sampling notes from the Chief Scientist: 

· scrambled SeaBird headers were fixed in casts #55, 114, 115 and 116. 

· a comment about Argo floats was removed from casts #80 and 92

· the depth was fixed in cast #58.
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 with fairly steady descent rates was plotted to check for agreement between the pairs of T and C sensors. The differences were extremely noisy for the upcasts. The following values are rough estimates from downcast data:
	Cast #
	 Press
	T1-T0 
	C1-C0
	S1-S0
	Descent Rate

	16
	1000
	-0.0005
	0.00023
	0.0026
	High, fairly steady

	16
	1900
	-0.0005
	0.00016
	0.0025
	

	39
	1000
	-0.0001
	0.00019
	0.0024
	High, moderate

	39
	1900
	-0.0006
	0.00013
	0.0022
	

	61
	1000
	-0.0001
	0.00016
	0.0023
	High, moderate

	61
	1900
	-0.0005
	0.00013
	0.0021
	

	61
	3800
	-0.0007
	0.00009
	0.0018
	

	68
	1000
	-0.0003
	0.00017
	0.0023
	High, fairly steady

	68
	1900
	-0.0007
	0.00013
	0.0023
	


The pressure dependence in the conductivity and salinity reflects the temperature gradient and does not look significant. The temperature differences increase with pressure. 
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 and header summary were run. There was one discrepancy in station name between the log and the headers, and one case where the log entry was unclear; the headers are believed to be correct.
The cruise track was plotted and no problems found.
The average surface pressure is 1.9db, which is a little lower than usual for the Tully, but during 2005-12 it was 1.8db so the method of deployment may have changed slightly. A few casts were checked for which the surface pressure was particularly low and the conductivity values look appropriately low; the pumps were not operating when these low values were recorded. The pressure sensor was calibrated in October 2004 and an offset is included in the configuration file based on that calibration.
The altimeter readings from the headers were exported to a spreadsheet and a few casts were checked to see that the values were reasonable. The altimetry is very noisy until very close to the bottom, so this is a rough check, but no bad values were found.

10.  BOTTLE FILE PREPARATION

The BOT files were averaged to enable an addsamp file to be created. This file was edited to add sample numbers taken from the rosette sheets. 
Sample numbers were then added to the BOT files (output: SAM) and bin-averaged (SAMAVG.) 

The bottle data (bottle salinity, dissolved oxygen, titrated chlorophyll and nutrients all with quality flags) were delivered in a single spreadsheet 2005-21 hyd.xls. This was edited to remove extraneous columns and lines and saved as 2005-21 hyd.csv. It was then converted to individual NUT files which were then merged with the SAMAVG files and named MRG.
DO was plotted against CTD Salinity. There were a few outliers, most of which had already been flagged. Sample #66 for cast 16 is a mild outlier and sample #150 for cast #96 looks a little odd, but many records around it had been flagged “c” so perhaps they are out of line. These records looked ok in COMPARE and there were no problems noted by the analyst so they will not be flagged.
11. COMPARE
Salinity
COMPARE was run. Samples above 200m were excluded and outliers were gradually reduced to produce a flat distribution. This suggests that the primary salinity is high by about 0.0008psu and the secondary high by about 0.0026psu. When all data below 200m is used (excluding one extreme outlier) they are high by 0.0006psu and 0.0027psu respectively. There is no suggestion of time dependence. (2005-21-sal-comp1.xls.)
COMPARE was also run using Niskin bottle numbers to see if any bottles were producing poor results. While there is scatter, there is nothing systematic about it. (2005-21-sal-comp-Niskin.xls.)
Dissolved Oxygen

COMPARE was run using sample number as the reference variable. The best fit was with the differences between bottles and CTD versus CTD DOX. The first cast sampled anoxic waters which has been observed to cause calibration problems in the past. Usually it is found that a different calibration equation is needed for the first few casts from that used for the rest of the cast. 

When all data from below 1200db were excluded from the fit plus a few extreme outliers, the fit found was:

DOX_BOT = 1.4354 DOX_CTD + 0.0937

The casts were plotted in small groups and there is variation from one group to another. The slope gradually increases, then decreases for the casts near the end. The latter variation is probably because there are few low DO values from those casts.
Next, all the data were plotted together, the points from below 1200db excluded and then gradually one cast after another was excluded to see which ones did not fit the overall data set. The first 3 casts definitely stand out from the others. The data from the 4th cast did not stand out except for the surface bottle, where we generally expect to see great variability. A study was then made of casts near the end of the cruise to see if they should be handled separately. While they tend to one side of the trendline, they do not stand out in the same way as the first 3 casts.


So it was decided to recalibrate the first 3 casts using: 
DOX_BOT = 1.3948 DOX_CTD – 0.028 (casts 1, 3, and 12)

The fit for the rest of the cruise, excluding those 3 casts, and excluding the records flagged “c” and “d” was:

DOX_BOT = 1.4255 DOX_CTD + 0.1063 (casts 16 - 128)

When last used in May 2005, the fit (slope/offset) was (1.3115 / 0.2403), but that cruise was in an inlet with a very different range of DO. In April 2005 the fit was (1.361 / 0.0253). During 2005-01, the February Line P cruise the results varied according to cast with (1.3559 /-0.0402) being used for the 1st cast and (1.4931 / 0.0564) being used for most of the casts. The effect of anoxic sampling is similar for these two Line P cruises. (See 2005-21-dox-comp1.xls.)

All extreme outliers were investigated and had already been flagged “d” by the analyst.
Fluorescence versus Extracted Chlorophyll

Most of the fluorescence values were in the 0 to 3ug/l range. The extracted chlorophyll values were much lower, mostly less than 0.5ug/l.  There was a notable difference between the fits from the first 3 casts and those from the rest of the cruise. For the first 3 casts:

CHL ~ 0.50 * FL + 0.27
and for cast #12 to the end of the cruise:

CHL ~ 0.09 * FL +0.13

This result was reported to Janet Barwell-Clarke who found no indication of error in the CHL data. Frank Whitney confirms that the results look believable, and are not indicative of problems with either data set. He mentioned studies by Boyd that found there was better use of light (therefore less fluorescence per unit algal biomass) in coastal waters (iron not limiting phytoplankton growth) than in open ocean. (Cast #66 was left out of the original comparison, but it fits the same pattern of low chl/fl ratio.)
12. SHIFT

Fluorescence
To find what shift is needed for the fluorescence, upcast and downcast profiles were examined to determine the vertical offset of the temperature and fluorescence traces. The differences between these two offsets are 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 values found were from 1 to 1.4s. A shift of +24 records (1s) was applied. This is the shift that has been used in most other cruises. (Output: SHFFL)

Conductivity
Tests were run on 3 casts using shifts between -0.6s and +0.6s and T-S plots were prepared to compare the results. A setting of -0.4s worked best overall for the primary and +0.5s for the secondary.
All casts were put through SHIFT using -0.4 records for the primary conductivity and +0.5 records for the secondary. (Output *.SHFC1 and SHFC2).
Dissolved Oxygen

Tests were run on a few casts to determine the best SHIFT value to apply to the Dissolved Oxygen channel. This was judged by how the vertical offset between downcast and upcast traces compares with that of the temperature. Because there is an offset in values between upcast and downcast due to the time response, alignment will not produce traces that overlie each other exactly. The results were variable, with values of +140 looking appropriate for some sections but a setting of more than +200 looking right for others. The upcast temperature is extremely noisy which may be affecting the upcast DO.  In recent use of this instrument settings of +140 have been used so that will be applied to this data as well. 
All casts were shifted by +140 records. (Output: *.SHFO) 
11. DELETE

The following DELETE parameters were used: 

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

Minimum Surface Salinity: 5


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 #22 which was a shallow cast run to fire a bottle that did not close during cast #21. As there was no analysis for that bottle in 2005-21 hyd.xls, this did not cause a problem in preparing bottle files.
12. DETAILED EDITING

The primary sensors were chosen for the archive. Page plots were produced using (T0,S0). These were used to guide the editing. On-screen plots of descent rate and pump status were also used.
All casts required some editing. Casts requiring heavy editing were: 14, 15, 38, 40, 69, 73, 74, 77, 80, 83, 84, 85, 88, 
Note was made of the editing details in the headers of the relevant files.

13. Other Comparisons
Previous experience with these sensors – The primary sensors were used for 2 cruises in May; there was a lot of scatter for both data sets with the CTD appearing to be low by less than 0.001psu. The secondary sensors were recalibrated shortly before this cruise.
Historic ranges – Profile plots were made with historic ranges of T and S superimposed. For casts for which there is local climatology available, all data fell within those bounds. For those for which the only climatology was from the World Ocean Data Base (2001) there were some excursions: casts 67, 70 and 73 where the temperature was slightly above the historic maximum around 35m and casts #77 to 80 where the temperatures from 300 to 500m are a little high. These excursions from the climatology are probably real, not indications of calibration error.
14. Initial Recalibration
No recalibration will be applied to the salinity. The differences from bottles have a lot of scatter, but the CTD appears to be well within 0.001psu. 

An initial recalibration was run on the MRG and SAM files using file 2005-21-recal1.ccf to apply the following corrections to the dissolved oxygen:

DOX_BOT = 1.3948 DOX_CTD – 0.028 (casts 1, 3, and 12)

DOX_BOT = 1.4255 DOX_CTD + 0.1063 (casts 16 - 128)
COMPARE was then rerun to check that the results were as expected. The results indicate the recalibration worked well on the ml/l channel, so the calibration was applied to the ED1 files as well. At this point it was realized that calibration of the umol/kg was impossible, so later in the processing it will be stripped from the file and re-calculated using CHANGE UNITS. (See 2005-21-dox-comp2.xls.)
15. Special Fluorometer Processing

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. 
16. 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 was deemed necessary.

17. Final Calibration of DO
Files were bin-averaged to 0.5m bins for just 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. The differences were fairly flat when plotted versus pressure or DO values when only values above 1200m were included and outliers were excluded. On average, the downcast DO data appears to be high by about 0.12ml/l. A second recalibration was applied to the downcast files only (AVG and THN to subtract 0.12ml/l. (Output: COR2 and TH2)
A final run of COMPARE was done to ensure the recalibration was done properly and it looks fine. (See 2005-21-dox-comp3.xls and 2005-21-comp4.xls.) 

18. 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, Status:Pump, Descent_Rate, Altimeter, Oxygen:Voltage:SBE, Oxygen:Dissolved:SBE (umol/kg) and Flag.

CLEAN was run to enter pad values in the SBE DO channel for pressures >1300db. (output:CLN) A second SBE DO channel was added (umol/kg) and the channels reordered to put the two SBE DO channels together. (Output:REO)

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

some records were removed in editing temperature and salinity.

The SBE dissolved oxygen data in the CTD files should be considered

•
±0.6ml/l from   0 -  150m

•
±0.4ml/l from 150 –  300m

•
±0.2ml/l from 300 - 1300m

•
data was removed from 1300m down since it is considered

unreliable there. 

HEADEDIT was adjusted until no further problems were found. The final files were named CTD.
19. Final Plots

THIN and DERIVE were run to obtain values for tables and page plots were prepared using the edited data. Profile plots were made displaying DO, fluorescence and transmissivity profiles.
20. Final Bottle Files 
The MRGCOR1 files were put through CLEAN to remove the SeaBird comments and to put pad values in the dissolved oxygen channel for pressures > 1300db. 
Note: At this point in the processing, it was discovered that some of the titrated chlorophyll data were missing from the hydro file, and hence from the NUT files, so when REMOVE was run  the chl and chl flag channels were removed as well as the usual extraneous channels. 
REMOVE was run to remove Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Altimeter, Oxygen:Voltage:SBE, Oxygen:Dissolved:SBE (umol/kg) Status:Pump, Descent_Rate and Flag and Chlorophyll:Extracted and Flag:Chlorophyll:Extracted. (Output: *.MRGREM)

The new hydro file was converted to individual CHL files. Then MERGE was run to merge the MRGREM files with the CHL files. (Output: MRGNEW)
SORT was run to reorder the files by increasing pressure. (Output:MRGSORT)

A second SBE DO channel was added with different units. (MRGOX) Then the files were reordered to put the two SBE DO channels together. (Output: MRGREO)
HEADER EDIT was run to fix formats and units, to change the agency name and to add a comment about quality flags and analysis methods. Standards check was run on all files and HEADEDIT adjusted until all format problems were resolved. CLEAN was run to remove channels that contained only pad values.
23. Thermosalinograph Data

a.) Checking calibrations
There were 2 files containing TSG data. The 2 con files were identical. A report was printed for the first con file and all calibrations were found to be correct. 

b.) Converting to IOS Headers and adding position headers and time channels
The data were converted to CNV files using a SeaSoft routine. The channels converted were: Scan_Number, Temperature:Primary, Temperature:Secondary, Conductivity:Primary, Fluorescence:URU:Wetlabs, UPloy0, Latitude, Longitude, Salinity:T0:C0 and Time Julian and then converted to IOS HEADER format.

CLEAN was run to add End times and Longitude and Latitude minima and maxima to the headers. The times are said to be in UTC and that appears to be correct.

ADD TIME CHANNEL was used to add time and date channels and the output files were named *.ATC.

Time-series plots were produced and only a few small spikes noted, mostly in fluorescence. The temperature differences look reasonable. 

c.)  Checking Time Channel
The CTD data, after editing and metre-averaging, was thinned to reduce the files to a single point at or within 0.3db of 4db and exported to a spreadsheet. The TSG files were opened in EXCEL and reduced to the times when CTDs were run. Those files were combined in a spreadsheet and times from the CTD and TSG were checked to make sure they match. The positions were compared and were very close, with average differences for both latitude and longitude ~0.0001º with no difference greater than 0.0003º. This spreadsheet will also be used in step (e) to compare temperature, salinity and fluorescence. (See 2005-21-TSG-CTD-comp.xls) (Files 2005-21-000*-tsg-red.xls contain TSG data at the time of CTDs, and 2005-21-000*.xls contain more data but some outliers have been removed. The latter were used to study temperature differences.)
d.) Alignment check

Recent uses of this equipment showed no alignment problems and there is no indication of such trouble, so this step was skipped.

e.) Comparison of T, S and Fl from TSG and CTD data
· T1 vs T2 When the differences between intake temperature and lab temperature were plotted, there was a lot of noise particularly for the near-shore sections. 
· When the first 1234 scans and one outlier were removed from the first TSG file, the average difference was -0.139 and the median difference was -0.138Cº. When a quiet section (about 2000 scans long) was studied the average and median differences were both -0.131Cº. 
· For the second TSG file scans 27208 through 33613 were excluded due to tremendous variability. The average difference was -0.139Cº and the median was -0.14Cº. Some of the variations in differences may reflect real differences in the heating, since there were large changes in intake temperature during the latter part of the cruise and the heating would be proportional to the difference between the intake temperature and the ship temperature. However, the variability makes it impossible to sort out any time dependence, and it is assumed to be a small source of error. 

The differences at the beginning of CTD casts (as seen in file was also very noisy with an average value of -0.26Cº, while the median value was -0.143Cº.
· 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. Graphs were prepared comparing the two TSG temperature channels and the salinity with those of the CTD. Averages were calculated using casts #12 to #93 since there was a lot of noise before and after those casts. The TSG primary temperature was higher than the CTD by about 0.156Cº and the remote TSG temperature was higher by about 0.014Cº. The TSG salinity was lower than the CTD salinity by about 0.10psu. The agreement between the TSG intake temperature and the CTD at 4m is about as good as we can expect. (See 2005-21CTD-tsg-comp.xls)

Using a calculation of mixed layer depth based on salinity variation, CTD casts were selected that were well mixed to at least 10m. One other cast was excluded because it was a severe outlier and it was a cast with much corruption by shed wakes. The averages were once again calculated. The primary TSG temperature was then found to be high by 0.149Cº, and the intake temperature high by 0.009Cº, so the choice of casts appears to be appropriate. The salinity is now found to be low by 0.083psu. (See 2005-21-well-mixed-comp.xls.)
The same data was used to compare the fluorescence from the two instruments, and the fit was fairly tight with the TSG higher than the CTD by about 30% overall and by 36% if only the well-mixed CTD casts where used. In the past the data has been left in volts, but this time a scale factor and offset was used for the conversion, but it was an estimate. The resulting values were later found to be high by about 10%. The fluorescence should be recalibrated using the factory calibration data from 2001 and entered into the archives in mg/m3.
· Loop Bottle Comparisons There were 13 loop bottles plus 42 5m-Niskin bottle samples. The salinity values were compared with the TSG files (averaged over 5 scans, 2 minutes). Compared to the loop bottles the TSG was low by from 0.05 to 0.36psu. The maximum difference came from a time when the TSG salinity appears to be unreliable. On average the TSG is low by 0.107psu, but if that one outlier is excluded it is low by 0.086psu. The median value was -0.082psu. The standard deviation of the salinity in the 5-scan window used for the averaging of the TSG salinity was used to order the data. When the 6 values with the lowest standard deviation are used the average is -0.072psu. (See 2005-21-loop-comp.xls.)
In the comparison to the 5m Niskin bottles there was a lot of scatter with the TSG appearing to        be low from 0.06 to 3.3psu. When the last 9 bottles and 6 other outliers were excluded the average shows the TSG to be low by 0.085psu. (See 2005-21 5m-only.xls.)
· Calibration History  The TSG was recalibrated in December 2004. It was used for 2005-01 and -02 when the salinity was found to be low by about 0.03psu, but those results are uncertain due to salinometer problems. For 2005-08 there were no loop samples. For 2005-12 the TSG was found to be low by about 0.05psu, but there were few samples and a lot of scatter.
Conclusions

The TSG intake temperature is in good agreement with the CTD. The primary temperature should be lowered by 0.14Cº to account for warming in transit to the lab.
The salinity is lower than the CTD by from 0.08 to 0.10psu depending on what data is included in the comparison and lower than the loop samples by from 0.07 to 0.10psu. The most trusted results suggest +0.07psu to +0.08psu is appropriate. Applying a correction of +0.08psu to TSG salinity leaves an uncertainty of roughly ±0.01psu. 
The fluorescence was converted using an offset of -0.065V and scale factor 18.2, whereas -0.068V and 16.62 are the offset and scale factor that derive from the factory calibration. To correct this, an offset of -0.050 and a slope of 0.913 will be applied in the recalibration.
f.) Editing
Instead of removing records that look bad, pad values were entered for T, S and Fl so that the cruise track remains.

· The time-series plots were examined and problems were noted in the second file. Salinity data between records #12548 and 14737 were padded since they look odd, and the only loop sample during that period compared badly with the TSG. The temperature and flow rate look ok. 
· Records 33203 to the end of the file were padded because the flow had stopped.

· Also padded were two other sections (#27474-27543 and #27757-28091) with flow rate ~0. The temperature and salinity data look odd, varying a lot. Some variation is expected as the ship moved in and out of Rivers Inlet during that period. However, the variations are more complex than expected, so given the low flow rate it was felt best to remove the data. It is recommended that the performance of the TSG in inlets be studied at some time to see if it differs from open ocean performance. Large differences have been noted before (in Effingham Inlet) which might be related to the engine behaviour in the effort to keep the ship away from shore, or it could be caused by moving through large gradients; in either case, the effect might be magnified by poor flushing of the de-bubbler.
g.) Recalibration
CALIBRATE was used to apply offsets of -0.14 Cº to Temperature:Primary, +0.08psu to  Salinity:T0:C0, and an offset of -0.050 and slope of 0.913 to the fluorescence. After calibration the two temperature channels were compared and are closer.

h.) Preparing Final Files
REMOVE was used to remove the following channels: Scan_Number, Temperature:Secondary, Conductivity:Primary, Flag, UPloy0 (flow rate) and Temperature:Difference.
HEADER EDIT was used to add a comment, change the DATA TYPE to THERMOSALINOGRAPH, the location to North-East Pacific and add the depth of sampling to the header. A comment was entered that the initial fluorescence calibration used incorrect calibration co-efficients and the recalibration was based on the manufacturer’s calibration of Jan. 18, 2001.
The TSG sensor history was updated. 

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

21. Producing final files
A cross-reference listing was produced for CTD and CHE files.
The sensor history was updated.
Particulars:
1. Jellyfish encounter, may have got into conductivity cell. Data looks ok.
5. First 6 bottles were for NH4 standard water, so no sample numbers assigned.
21/22. The surface bottle did not close during cast 21, so cast 22 is just to get the surface sample. No analysis was done to samples from cast #22. Cast #22 was deleted.
28. Rosette sat on bottom. Altimeter not working.
40. Transmissometry bit noisy.

55. Text editor used to fix scramble Sea-Bird Headers.
58. Text editor used to fix Depth in Sea-Bird Header to 4130 as per notes from chief scientist.
74. Calibration cast for TCO2 and Sal.

75. Niskin trip for Niskin 19 questionable due to swell hitting rosette at precisely the time it was tripped. Rosette sheet gives 5m and CTD pressure averaged for 5s around firing time for that bottle was ~4.3db.
80/92 Text editor used to remove  “Argo #*” from the headers as per note from chief scientist.
83. Log says Transmissivity high, >90%, but actually lower, ~89% per 0.25m.
111. 7 bottles closed for sampling, rest closed just to test Niskin 11.

112. 13 bottles tripped to troubleshoot problems with rosette. Only sample was from 5dbar.

113. Bottom Niskin was not closed. Heavy rain – possible contamination of samples by rainwater. Only salinity sample very shallow. DO looks ok in COMPARE.
114/115/116. Text editor used to fix scramble Sea-Bird Headers.
118. Closed 5 Niskins – test

120/122. 2 Niskins closed, only 1 sampled.

Institute of Ocean Sciences    CRUISE SUMMARY

	Cruise ID#:    2005-21

	Dates:   Start: 15 August, 005              End: 3 September, 2005

	Location: North-East Pacific

	Vessel:  John P. Tully                                    Party Chief: Robert M.

	

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

	1
	SEABIRD
	911+
	0443
	Yes
	Yes


CTD Calibration Information

Make/Model/Serial#:
SEABIRD/911+/0443         Cruise ID#:

2005-21

	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature

	4484
	19Mar05
	Factory
“
	
	

	Conductivity

	3038
	03Mar05
	“
	
	

	Secondary Temp.

	
2106
	08Jul05
	“
	
	

	Secondary Cond.
	1729
	12Jul05
	“
	
	

	Transmissometer
	732DR
	22May05
	Factory
	
	

	SBE 43 DO sensor
	766
	16May05
	Factory
	
	

	Fluorometer
	2356
	
	IOS
	
	

	Altimeter
	1024
	
	
	
	

	Pressure Sensor
	63507
	25/10/2004
	Factory
	
	


TSG Calibration Information

  Make/Model/Serial#:
SEABIRD/21/2487       Cruise ID#:
2005-21


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2487
	4/12/04
	Factory
	
	

	Conductivity
	2487
	4/12/04
	“
	
	

	Secondary Temp.
	2416
	5/08/04
	“
	
	

	Wetlab/wetstarFluor.
	WS3S-713P
	18/01/01
	“
	
	

	Flow Meter
	?
	?
	?
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