REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	
	

	2 April 2025
	Updated channel names & formats in TOB files. G.G.


PROCESSING NOTES
Cruise: 2008-32
Agency: OSD
Location: WCVI: La Perouse, Juan de Fuca Strait and Effingham Inlet
Project: La Perouse
Party Chief: Juhasz T.
Platform: John P. Tully
Date: April 26, 2008 – May 2, 2008
Processed by: Germaine Gatien

Date of Processing: 13 August 2008 – 22 August 2008
Number of original CTD casts: 
70 
Number of CTD casts processed:  69 (1 cast had pumps off)
Number of original bottle casts: 
27 
Number of bottle casts processed: 27
Number of original TSG files:     1
Number of TSG files processed:     1
INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTDs (#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 (#1176), a Seapoint Fluorometer (#2228) with a 10X cable and an altimeter (#1252). The deck unit was an SBE model 11, s/n 0424 and the logging computer was an HP COMPAQ.
SUMMARY OF QUALITY AND CONCERNS
The CTD and rosette logs were generally in good order. 
The dissolved oxygen bottle data did not have flags and comments.
For cast #1, the record starts at about 77db because the pumps were not turned on until the CTD reached that level; the upcast data were not found suitable for archiving. 

Cast #60 was not processed because pumps were never turned on. 

There were some near-surface T-S features that were unstable in Effingham Inlet. As there was no obvious instrumental cause and river discharge was likely high at that time, they were left unedited.

There are concerns about the results of salinity analysis from the Autosal, so the recalibration of salinity should be revisited when the sensors are next calibrated at the factory.

The dissolved oxygen data in the CTD files should be considered roughly:
· ±0.8 ml/l from 0 - 50db

· ±0.3 ml/l from 50 –300db

· ±0.1 ml/l from 300 - 1000db

· CTD Dissolved Oxygen data below 1000db are considered unreliable by the manufacturer, but fell within ±0.2ml/l in comparison to bottles.
All thermosalinograph loop data were bad for the first 19½ hours except that times and positions were ok, so those were kept in the file in order that the ship’s track can be plotted; pad values were entered for all other channels. The salinity data were bad throughout so the channel was removed. Fluorescence data were bad for most of the cruise; pad values were entered as appropriate.
PROCESSING SUMMARY
1. Seasave
This step was completed at sea; the raw data files have extension HEX.

2. Preliminary Steps

The Log Book was obtained together with rosette log sheets. There was a list of equipment (except for the TSG) and many helpful comments about problems encountered with the equipment. The odd-numbered Niskin bottles frequently misfired. The altimeter mount was angled outwards ~5˚ to get the rosette weight out of the acoustic beam. 
Salinity data were available in spreadsheet format. 
Dissolved oxygen data were available in individual OXY files but there were no flags or comments. 
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.
All CTD con files were the same; one was saved as 2008-32-ctd.con.
3. Conversion of Raw Data

Data were converted using configuration file 2008-32-ctd.con. The pressure offset was set to 6.5db which proved reasonable for the last use of this equipment, so it was left unchanged. There was a test cast, but that had only a little surface data and will not be processed.
A few casts were examined and all expected channels are present and look reasonable when plotted. As usual the upcast temperature and conductivity traces are noisier and further apart than in the downcasts. The primary temperature and conductivity have small spikes not seen in the secondary. 

For the deepest casts, the fluorescence is about 0.07ug/l below 1000db. 
The transmissivity has small shift in values below 500db for the 2 deep casts but they are seen in both downcasts and upcasts, so are assumed to be real. There are a few spikes at depth. 
The dissolved oxygen shows the usual offset, but the response time does not look too bad. 
The descent rate was very noisy early in the cruise, but it was kept high, so there are only a few complete reversals. Later in the cruise it was much steadier. 
The altimetry is very noisy for some of the off-shore casts, though it may be useful right at the bottom. There is a comment in the log that the altimeter mount was angled outwards at ~5˚. This occurred before cast 45, but it is possible it applies to the whole cruise. The data do look quite good after cast #44, but it was also good for some casts before that, for example cast #28. Later in the cruise the weight and heave compensator were taken off and the casts were in more protected waters; the altimetry is excellent there, even during upcasts.
Rosette files were converted using a start time of -2s and duration of 5s. The stops were long enough and checking a few casts there is evidence of shed wakes in the first few seconds and then the values settle, though the DO takes most of the bottle stop to equilibrate. The rosette files were then converted to IOS SHELL files. CLEAN was run to add event numbers and the output files were named *.BOT.

All BOT files were plotted and the only problem noted was in cast #12. CTDEDIT was used to clean CTD secondary salinity for bottle #11 and the output file was copied to 2008-32-0012.BOT.
4. WILDEDIT

Program WILDEDIT was used 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

Tests were run on a few casts to determine the best choice of parameters for CELLTM. These results are not easy to interpret when upcast data are as noisy as this, with much spiking in both sensor pairs. Settings tried were (α = 0.01, β=7), (0.01, 9), (0.02, 7), (0.02, 9), (0.03, 7), (0.03, 9), (0.04, 7), (0.04, 9) and (0.0245, 9.5). The differences among them were small and varied from feature to feature, the choice of (0.02, 7) looked best overall for the primary conductivity; and (0.0245, 9.5) seems best for the secondary.
CELLTM was run using and (α = 0.02, β = 7) for the primary conductivity and (α = 0.0245, β = 9.5) for the secondary.
6. DERIVE

Program DERIVE was run twice: 

on all casts to calculate primary and secondary salinity.

on a few casts to calculate the differences between primary and secondary channels for temperature, conductivity and salinity. These were placed in a test directory and will not be archived.
7. Test Plots and Channel Check

A sample of casts was plotted to check for agreement between the pairs of T and C sensors. The differences are very noisy, so these are very rough averages.
	Cast #
	 Press
	T1-T0 
	C1-C0
	S1-S0
	Descent Rate

	 2
	 200
 750
1000

1500
	-0.004   XN
-0.0001
-0.0002

-0.0007 XN
	-0.0005
-0.00042
-0.00044 N

-0.00054 XN
	-0.005   N
-0.0048 N
-0.005   N

-0.0055 N
	Noisy/High
Noisy/Very High

Noisy/Very High

Very Noisy/High

	10
	  750
1000
	-0.0009 XN

-0.0002
	-0.00053

-0.00053 
	-0.0056
-0.0062
	Noisy/High

Noisy/High

	14
	 750

1000
1500
	-0.0003 N
~0 N
+0.0002
	-0.00052
-0.0005
-0.0005
	-0.0054
-0.0058

-0.0064
	XNoisy/High
XNoisy/High

XNoisy/High

	16
	 200

 750

1000
	-0.0028 XN

-0.003   XN

-0.0045 XN
	-0.0007 XN

-0.0005

-0.0006
	-0.006

-0.0055 VN

-0.0057 XN
	Noisy/XHigh

Noisy/XHigh

Noisy/VHigh

	48
	 200
	-0.0002 N
	-0.0006
	-0.0065
	Steady/XHigh


The differences are noisier than usual but they do show that the primary salinity is higher than the secondary by about 0.006 and the temperature and conductivity differences are reasonably small where they are not really noisy. An examination of some noisy sections showed that the spikes in differences were associated with slight mismatches in alignment in higher gradient areas, rather than spikes in either of the channels. There is no convincing evidence of time or pressure-dependence. 
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 a cross-reference listing were produced and no errors were found.
The cruise track was plotted and no problems found. 
The average surface pressure is 1.9db, which is a little low for the Tully, but reasonable. A few casts were examined, especially those whose pressure offset was mentioned in the log book, but no problem is seen. Perhaps the reference in the log is the offset between downcast and upcast traces. The salinity values at 1 to 2db after the pumps have been on for a while are on the order of 31 for casts #44 and 46, which looks reasonable. There is no evidence that the pressure is too low.
The altimeter readings from the headers of CLN files were exported to a spreadsheet and the entries were checked against plots of altimetry against pressure. There was a lot of noise in the data for many of the casts, but the bottom few metres of data were still useful for most casts. This was checked by comparing the readings at the bottom with those about 10db above – if the results differed by about 10db the bottom value was considered reliable. The altimetry header entry was removed from the following casts because they did not pass that test: 13, 15, 38 and 48. The same was done for the BOT file for cast #15.
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. 
The ADDSAMP file was converted to CST files to be used as a framework for the bottle files. It was also used to add sample numbers to the BOT files (output: SAM). The BOT files were then bin-averaged (SAMAVG.)
SALINITY

The salinity data were delivered in spreadsheet format 2008-32 salinity.xls with flag and comment columns. That file contained both loop and rosette samples, so it was divided into two files, 2008-32-sal.csv and a loop file that will be discussed in the TSG processing section. Headers were changed to standard formats and the spreadsheet was simplified. This file was converted into individual SAL files.
There were no duplicate salinity samples; no flags had been assigned nor comments entered.

DISSOLVED OXGYEN

The dissolved oxygen files were delivered as *.OXY files with no flags or comments. Flag and COMMENTS channels were added. The flag channel had the wrong format, so the files were put through HEADEDIT to fix that. (Output:*.ADD2) Every ADD file was examined and errors were found in the identification of data from event #30 which was saved as 2008-32-0004. The ADD file was renamed. The rosette sheet entries for cast #32 are confused. These should be checked in COMPARE to make sure the values are entered for the correct sample numbers.
The duplicate values were entered into spreadsheet 2008-32-DO_duplicate_study.xls where they were averaged, and the differences were analyzed. Sp = 0.0176 where


Sp = Square Root (sum of squares of differences / 2 * number of pairs)

These results look excellent with no values that look poor.
Where there were duplicates only one value was entered, the average of the two; flag “f” was added. Other adjustments had to be made to correct errors, and to add comments and other flags based on notes on the rosette sheets. The flags can be reconsidered after running COMPARE. 
· Cast 2 – sample 6 – The rosette log entries do not match the OXY file record and there is confusion about which sample was sampled twice. The duplicate matches sample 6 well and that is what the log sheet indicates, so the ADD file was adjusted to reflect that. A note was put in the header giving the 2 values in case any doubts arise later. Flagged “c”.
· Cast 2 – sample 13 – This is even more confusing. The “x” on the rosette sheet indicates that Niskin #13 was sampled twice and the duplicates support that, but the ADD file and the sample numbers are confusing. The ADD file has two samples (13 and 14) said to be from 150db and 144 from 125db. The sample named 144 was changed to 14 and the average of duplicates was entered for sample 13. Again a note was put in the header about this. Flagged “c”.
· Cast 7 – samples 32/33/34 – entries are confused. The samples originally called #33 is believed to be the duplicate of #32. The samples originally called 34 and 3444 are believed to be #33 and 34. Flagged “c”.
· Cast 10 – sample #68: Small bubble in flask, flagged “c”.

· Cast 15 – sample #98: Huge copepod in flask, flagged “c”.
· Cast 21 – sample #131: Bubble on lens during titration, flagged “c”.

· Cast 30 – sample #186: Bubble on lens, flagged “c”.

· Cast 31 – sample #194: Bubble on lens, flagged “c”.

· Cast 39 – sample #241: Bubble on lens for 2nd sample– there were duplicate samples, flagged “c” –duplicate values entered in header in case want to reject the second one.

· Cast  41 – sample 249: Bubble on lens for 2nd sample – there were duplicate samples, flagged “c” – duplicate values entered in header in case want to reject the second one.
The ADD2 files had to be sorted on sample number since they were out of order. (Output:ADD)
The SAL and ADD files were merged with CST files in two steps. (Output: MRG1, MRG3). MRG3 was put through CLEAN to reduce the headers to File and Comment sections only (Output MRGCLN1.) That file was then merged with SAMAVG files (Output:MRG). 
11) Compare
Salinity
COMPARE was run using pressure as the reference channel. When data from above 125db and 1 outlier are excluded the fits against pressure, salinity and event # are very flat. None of the outliers are extreme and all but two are associated with fairly high standard deviation in the CTD salinity. 
· For sample #129, cast 21 there is little noise in the CTD salinity data and the local gradient is low. The CTD channels are higher than the bottle by 0.022 and 0.027. The data are from bottle #2. There were problems during the cruise with odd-numbered bottles, but no reports of trouble with #2. The rosette sheet does not indicate a sample from that bottle, so it is possible this sample was mislabelled. The sample will be flagged “c”.

· For sample 169, cast 29 the differences are ~-0.08. The CTD data have low standard deviation. The sample came from Niskin #3 and there is mention of problem with the odd-numbered Niskin bottles firing prematurely. Flagged “c”.
· For sample #197, cast 32 the differences are ~0.05. The CTD data have low standard deviation. The sample came from Niskin #1 which frequently misfired, so this sample may have come from a different depth.

· For sample #210, cast 34 the differences are ~0.16. The CTD data have low standard deviation. The sample came from Niskin #1 which frequently misfired, so this sample may have come from a different depth.

The average of the differences in the fits indicates that the primary salinity is high by 0.0002 and the secondary is low by 0.005.

A plot of differences against salinity shows some salinity-dependence in the differences as has been noted in other data sets analyzed in the past year. The trendlines suggest that the differences at 30 salinity units are greater (by ~0.009 for the primary and ~0.007 for the secondary) than at 35 salinity units for both channels. This is similar to the results that have been found during other cruises and in a test that was done on the linearity of the Autosal used for the analysis. (See file Linearity Test-Autosal.xls.) Assuming that the Autosal salinity error is ~0 at 35 salinity units and 0.009 at 30 then the error would be:

Error in Bottle Salinity = -0.0014*Salinity +0.049

So to get an estimate of the error in the CTD salinity an adjustment of the differences was made as shown in the following table.
	Primary Salinity
	
	
	
	Secondary Salinity
	
	

	Sal_CTD primary
	Sal_BOT
	Sal_BOT-corrected
	Sal_CTD-Sal_Bot   Corrected
	
	Sal_CTD sec
	Sal_BOT
	Sal_BOT-corrected
	Sal_CTD-Sal_Bot   Corrected

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	34.5652
	34.5644
	34.5638
	0.0014
	
	34.5595
	34.5644
	34.5637
	-0.0042

	34.5239
	34.5226
	34.5219
	0.0020
	
	34.5185
	34.5226
	34.5220
	-0.0035

	34.3262
	34.3246
	34.3237
	0.0025
	
	34.3204
	34.3246
	34.3237
	-0.0033

	33.9803
	33.9794
	33.9780
	0.0023
	
	33.9754
	33.9794
	33.9779
	-0.0025

	34.5090
	34.5059
	34.5052
	0.0038
	
	34.5030
	34.5059
	34.5052
	-0.0022

	34.4541
	34.4536
	34.4529
	0.0012
	
	34.4478
	34.4536
	34.4528
	-0.0050

	33.9402
	33.9397
	33.9382
	0.0020
	
	33.9353
	33.9397
	33.9382
	-0.0029

	32.4260
	32.4270
	32.4234
	0.0026
	
	32.6060
	32.6129
	32.6095
	-0.0035

	32.6103
	32.6129
	32.6095
	0.0008
	
	32.6016
	32.6084
	32.6051
	-0.0035

	32.6060
	32.6084
	32.6051
	0.0009
	
	32.9860
	32.9920
	32.9892
	-0.0032

	32.9919
	32.9920
	32.9892
	0.0027
	
	
	
	average
	-0.0034

	
	
	Average
	0.0020
	
	
	
	
	


This suggests that the primary is high by 0.002 and the secondary low by 0.0034.   
Dissolved Oxygen

The log notes that there were many problems with odd-numbered Niskin bottles misfiring. Most often those bottles did not close, so were not sampled, but some may have closed at the wrong pressure.
COMPARE was run using pressure as the reference channel. Severe outliers were checked to see if they are associated with odd-numbered Niskin bottles. The differences found >0.9ml/l came from:
· cast 2, 1764db, Niskin #1 – deep sample but the bottle value is clearly from near the surface, difference = -6.4ml/l. The value was replaced with pad value – note was entered in header.
· cast 10, bottom, Niskin #1 extreme outlier, flagged “d”

· cast 12, 194.7db, Niskin #1 – difference of -1.1; flagged “d”

· cast 15, 250.4db, Niskin #9 – looks like bottom sample, difference +0.3. Flagged “d”.
· cast 29, 10db, Niskin #1 – severe outlier, but CTD data are noisy too, Flagged “c”

· cast 32, 10db, Niskin #6 –sample #202 – major outlier, but high local DO gradient. Flagged “c”.
· cast 34, 75db, Niskin #2, sample #211 – severe outlier, duplicate samples both look bad. Flagged “d”.
The only other outlier in the comparison came from cast #10, at 249db, Niskin #7. This is a mild outlier and will not be flagged. 
The fit after the removal of data from below 1200db and severe outliers plus others identified by residuals:

CTD-BOT = 1.0379 DOX-CTD - 0.0256

And looking at only the offshore casts the fit is: 

 
CTD-BOT = 1.0370 DOX-CTD - 0.0040
As all the higher DO values come from the Effingham Inlet section, the fit with all casts should be used. 
During 2008-07 this instrument had a fit of:


CTD-BOT = 1.0254 DOX-CTD + 0.0081 

And during 2008-28 it was:

CTD-BOT = 1.0484 DOX-CTD - 0.07

Both those cruises were in inland waters. 2008-07 had fairly small DO range, while 2008-28 had a very large one. For the latter cruise the offset was manipulated to handle some problems peculiar to that cruise. The CTD DO never manages to gets as low as zero at times when the titration results are given as 0. During 2008-28 there were many hypoxic samples, and their influence overwhelmed the fit. Fixing the offset helped get a sensible trendline. For this cruise the offset looks reasonable. The lowest DO value measured was just under 0.1ml/l, and it was 0.14ml/l for one sample when the titration was 0. However, there were a lot of problems with Niskin #1, so there are few hypoxic titrations. (See 2008-32-dox-comp1.xls.) 
Plots were made of salinity versus CTD DO and Titrated DO. Nothing was found that needs flagging beyond what has already been assigned.

The samples flagged in the previous section were revisited. 

· Cast #2: the flags were left for samples 6 and 13 but the values do not stand out in COMPARE so “c” is sufficient.

· Cast #7: the flag was removed since it looks ok in COMPARE and the titration result entries seem clearly connected to particular bottles.

· Cast #10: the “c” flag was removed - the value compares well with the CTD.

· Cast #15: the “c” flag was removed – value compares well with the CTD.

· Cast #21: the “c” flag was removed - the value compares well with the CTD.

· Cast #30: The “c” flag was removed - the value compares well with the CTD.

· Cast #31: The “c” flag was removed - the value compares well with the CTD.

· Cast #39:  The “c” flag was removed - the value compares well with the CTD.

· Cast #41: This value is a mild outlier in COMPARE, but second sample is closer than first, so the bubble presumed not to be a problem.  The “c” flag was removed. 
13. 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 usual shift of +24 records (1s) was found to be appropriate and was applied. (Output: SHFFL)

Dissolved Oxygen 

Tests were run on 4 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. SHIFTS of from +90 to +120 records were tested and +100 looked best overall, though the differences were not large. 

SHIFT was run using +100 records for all casts.

Conductivity
Tests were run on 4 casts using shifts between -1s and +1s and T-S plots were prepared to compare the results. For the primary the best setting varied from -0.3 to -0.7s with -0.4s looking best overall. For the secondary -0.2s looked best overall. All casts were put through two runs of SHIFT using those settings.
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: There were no warnings.
15. DETAILED EDITING

If the salinity comparison is valid then the primary is closer to the bottles, but if non-linearity in the Autosal results is assumed, then the two channels differ from the bottles by about the same amount. 

An examination of a few casts shows slightly less noise in the secondary salinity channel. The primary conductivity sensor was used during 2008-28, but was not selected for archiving. The secondary conductivity sensor was new, and the only other cruise on which it had been used has not yet been processed. The secondary channels will be selected for archiving.
The pumps were not on for the top 80db of the downcast for cast #1. The file was put through REVERSE and then DELETE, so the upcast data could be considered. The ascent rate was extremely noisy with many complete reversals, so the upcast data were extremely noisy. An attempt at editing was abandoned because the choice of what data were good and what bad seemed arbitrary, and large amounts of data needed to be removed to achieve anything reasonable. So the downcast data were used after records were removed for which the pumps were off. 
Graphical editing was done using program CTDEDIT. On-screen plots of descent rate and pump status were also used. All casts required some editing. 
Problems were encountered for some casts:

· Cast #1 had pumps off in the top 76db of the downcast and the upcast data were very noisy due to many stops for bottles. Data were removed from the top and the rest of the downcast edited as usual.
· For the casts at the north end of Effingham Inlet, there were some data with unstable sections in the top 10db, with no obvious instrumental cause. While it is possible that ship effects might be responsible, the data were assumed to be good and were left unedited since river discharge is likely to be high in April in that area. Metre-averaging will make most of the profiles look stable but a few unstable features will be seen. 
· Cast #60 had pumps off for the whole cast. This will not be processed further.
Note was made of the editing details in the headers of the relevant files.

16. Initial Recalibration
COMPARE indicated that the secondary salinity is low by an average of 0.005, but an estimate of errors in the Autosal results due to non-linearity suggests it is low by about 0.003. A preliminary recalibration by adding 0.003 seems appropriate. This should be revisited after the conductivity sensor is next recalibrated at the factory. 

File 2008-32-ctd.ccf was prepared to add 0.003 to the secondary salinity and to apply the following equation to the CTD Dissolved Oxygen channel in the SAM and MRG files:
CTD-BOT = 1.0379 DOX-CTD - 0.0256 

COMPARE was then rerun with the SAL and DO data to check that the results were as expected and they were. (See 2008-32-sal-comp2.xls and 2008-32-dox-comp2.xls.)
The same DO calibration was applied to the edited CTD files.

17. Special Fluorometer Processing

The COR1 files were clipped to 150db and processed separately for A. Peña. (Output: CLIP)
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. 
18. 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.

19. Other Comparisons

Previous experience with these sensors – 
1. Salinity: Data from the primary sensors have been processed for cruises in March when the CTD salinity was found to be close to the bottles, but both were in inlets where salinity was low; any errors due to Autosal linearity would be higher for low salinity samples. There is no experience with the secondary sensors.
2. Dissolved Oxygen – This sensor was used for 2007-46, 2007-43, 2008-07 and 2008-28 in May and June 2007 and March 2008.
3. Pressure – This sensor has been drifting significantly in recent years. When used in March 2008 an offset of +6.5db was found appropriate.

Historic ranges – The only excursions from the historic ranges are the temperature at the bottom of the most seaward casts of the LC and LD lines; the temperatures were above the maxima at about 1425db for LC11 and at 1475db for LD11. Cast 15 at LD10 is very close to the temperature maximum at ~1475db. These excursions look believable and are not considered evidence of calibration problems. 
Repeat Casts – There were no repeat casts. Two nearby deep casts (at stations LC10 and LC101) were compared and for pressure ~1200db the differences along lines of constant σt are ~0.002C˚ and <0.001 salinity units. This suggests the instrument was performing well.
20. Final Calibration of DO
The first recalibration of dissolved oxygen corrects for calibration drift. Shift corrects for transit time errors. A further correction will be applied to at least partly correct for response time. To do this we compare downcast data to bottle data from the same pressure.

Files were bin-averaged to 0.25m 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, the differences were quite linear when plotted against pressure, but the fit against DO was not as convincing. Based on the pressure fit, the following correction is found:

DOX_CTD (Corrected) = DOX_CTD +0.0003 * Pressure -0.2218

(See 2008-32-dox-comp3.xls.) 
The thinned files were recalibrated by applying the above equation using file 2008-32-recal2.ccf.and the comparison was rerun. That showed that the recalibration had been applied correctly. There is some variability with time, with the Effingham Inlet casts having DO that is slightly too high. Presumably this is a function of the highly variable range of DO there. While a separate fit could be considered for the inlet, there is so much noise in the fits, that the results would probably be worse. (See 2008-32-comp4.xls.) Recalibration using file 2008-32-recal2.ccf was applied to the downcast files only as this correction is not appropriate for data acquired while stopped. (AVG and CLIP) to subtract 0.040ml/l. (Output: COR2 and CLIPCOR2)
The clipped, recalibrated files were then bin-averaged (0.25db bins), put through REMOVE and HEADEDIT and named as *.FCTD1 and saved for Angelica Peña. A second set, *.FCTD2, were created by filtering before bin-averaging. A doc file was prepared with some notes on the preparation of those files. As there was no chlorophyll sampling no special bottle files were prepared.
21. FINAL CTD files steps (REMOVE and HEADEDIT)
The following channels were removed from all casts: Scan_Number, Temperature:Primary, Salinity:T0:C0, Conductivity:Primary, Conductivity:Secondary, Oxygen:Voltage:SBE, Altimeter, Status:Pump, Descent_Rate and Flag.

A second SBE DO channel was added; REORDER was run to put the two SBE DO channels together. 

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 dissolved oxygen data in the CTD files should be considered roughly

•
±0.8 ml/l from 0 - 50db

•
±0.3 ml/l from 50 –300db

•
±0.1 ml/l from 300 - 1000db

CTD Dissolved Oxygen data below 1000db are considered unreliable by the

manufacturer, but fell within ±0.2ml/l in comparison to bottles.

The Standards Check routine was run and no problems were found. The final files were named CTD.
A header check turned up no problems.

Profile plots were made and no problems were found.
The track plot looks ok.  The cross-reference lists turned up no problems. 

As a final check of dissolved oxygen data % saturation was calculated and plotted. The values ranged from 75% to 170%, with very high values in Effingham Inlet and low ones in Juan de Fuca. The offshore casts varied from 105 to 120% with the highest concentrations near the coast. A few casts in Effingham were checked and the upcast DO concentrations were in agreement with the downcast values near the surface, and near-surface bottles were in reasonable agreement with the CTD values. So these values are assumed to be correct reflecting high biological activity. 
22. Final Bottle Files 
The MRGCOR1 files were put through SORT to order on increasing pressure. REMOVE was run to remove Scan_Number, Temperature:Primary, Salinity:T0:C0, Conductivity:Primary, Conductivity:Secondary, Oxygen:Voltage:SBE, Status:Pump, Descent_Rate, Altimeter and Flag.
A second SBE DO channel was added with different units. Then the files were reordered to put the two SBE DO channels together.

HEADER EDIT was run to fix formats and units 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. (Output: CHE)

23. Producing final files
A cross-reference listing was produced for CTD and CHE files.
The sensor history was updated.
24. Thermosalinograph Data

a.) Checking calibrations
There was 1 file containing TSG data. All parameters in 2008-32-0001.con were entered correctly but the serial number of the fluorometer was missing. The file was saved as 2008-32-tsg.con with the s/n added.  

The history of the T/S sensors was obtained; they had been used during 2008-01 and 2008-07 since their last factory calibration, but recalibration of 2008-07 was based on the results of 2008-01 because there was no intake temperature available during 2008-07.
b.) Converting to IOS Headers, adding position headers and time channels, preliminary checks
The data were converted to CNV files using a SeaSoft routine. The channels converted were: Scan_Number, Temperature:Primary, Temperature:Secondary, Temperature:Difference, Conductivity:Primary, Fluorescence:URU:Wetlabs, UPloy0, 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. 

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

Time-series plots were produced. The file starts at 21:22 on April 26, but the data up to 17:20 on April 27 show no flow to the TSG. The positions may be useful, so the first 2394 records will be retained but the temperature, conductivity etc. should later be replaced with pad values. It is assumed these times are UTC as given in the file header. The log notes that the TSG was turned on at 1230 on April 27, which does not match the file times, even if 12:30 is PDT rather than UTC. Checks will be made against CTD times and positions to ensure the times are correct.

The temperature differences have only a few small spikes. The salinity looks suspiciously low. 
The flow rate averages 1.17 until 23:50UTC on May 1, when it drops suddenly and thereafter the average is 0.95; this change is associated with a sudden rise in fluorescence. No other properties show any significant change, and there is no note in the log about this. It seems likely that the flow was interrupted for a very short time to adjust or clean the fluorometer.

A preliminary track plot looks ok –symbols were plotted every 30 records (4 per hour) rather than drawing a line between positions. 

c.)  Checking Time Channel
The CTD data, after editing and metre-averaging, were thinned to reduce the files to a single point at or within .3db of 4db and exported to a spreadsheet which was simplified and saved as 2008-32-ctd-surf4.xls. The TSG file was opened in EXCEL, median and standard deviations (over 2minutes) were calculated for lab and intake temperature, salinity and fluorescence. The file was then reduced to the times when CTDs were run. Those files were combined in a spreadsheet (2008-32-ctd-tsg-comp.xls). Data were removed where there were no TSG data available. Having matched times, the positions were compared and were very close, with average differences for both latitude and longitude of <0.0001º and no difference greater than 0.0006º so the clock appears to have worked well. This also confirms the TSG times are in UTC.
This spreadsheet will also be used in step (e) to compare temperature, salinity and fluorescence. 

d.) Alignment check

Recent uses of this equipment showed no alignment problems. There are variations in alignment, but they are not systematic. This step was skipped.

e.) Comparison of T, S and Fl from TSG and CTD data
· T1 vs T2 The average difference over the whole record shows the TSG lab temperature to be higher than the intake temperature by 0.228. The median gives the same result. A plot showed no temperature-dependence in the differences, but the range of temperatures was small.
· 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 63 casts that could be used. Graphs were prepared comparing the TSG temperature, salinity and fluorescence with those of the CTD. 

The temperature differences were plotted against standard deviations in the TSG temperature; 21 casts with standard deviation <0.0005 were selected. From those 7 casts were excluded with differences >0.01Cº. The average of the 14 casts remaining indicates that the TSG intake temperature is high by 0.0009Cº; the median shows it to be high by 0.0017Cº. The lab temperature is high by about 0.25Cº.
The differences in salinity are extremely high. The calibrations were rechecked and are correct. The loop salinity values confirm that the TSG values are completely wrong and should be removed. The salinity looks reasonable at the beginning of the record before any CTD casts, but after about 500 scans it drops rapidly through the next 200 scans, settling at values of just over 15 salinity units. The conductivity, but not temperature, show the same pattern.
The ratio of TSG fluorescence to CTD fluorescence ranges from 0.1 to 0.2 for much of the cruise, with occasional values of ~1. Then it increases suddenly between casts #50 and 51 with an average of about 1.6 from that point onwards. Other recent uses of this instrument have found a ratio on the order of 1.7-2.3.  After cast #50, the fit of TSG vs CTD fluorescence is:
 TSG Fluorescence = 0.5163* CTD fluorescence + 0.1292ug/l.

(See 2008-32-CTD-tsg-comp.xls)

· Loop Bottle Comparisons There were 14 loop salinity bottles (2008-32 loop-sal.xls). The times were found in the log book. The corresponding salinity values (using a median over a 2-minute window) were found in the TSG file. The TSG salinity was low by from 15.9 to 19.3 units. A plot of differences versus Loop Salinity shows no salinity-dependence in the error and while there are changes with time, they are not systematic. (See 2008-32-TSG-loop-sal-comp.xls.)

· Calibration History The TSG primary temperature and conductivity were recalibrated in December 2007. During 2008-01 the intake thermistor didn’t work for most of the cruise. When it did the lab temperature was found to be high by 0.19Cº. A temperature-dependent correction was applied to the files with no intake temperature (0.01*Tlab-0.23). The salinity was believed to be low by 0.055. For 2008-07 there was no calibration sampling. 

Conclusions

The lab temperature is higher than that of the intake temperature by ~0.228 Cº and it is higher than the CTD by about 0.25Cº. The intake temperature is higher than the CTD by 0.0017Cº using the median difference from casts with a low standard deviation in the TSG data. The ship heating is slightly higher than that usually seen during a spring cruise, but intake temperatures were probably somewhat lower than usual, so this makes sense. 

The salinity is irredeemably bad with no obvious cause. It will be removed from the file.
The TSG fluorescence looks bad up to scan #14696 when the flow rate changes. It is assumed that some adjustment was made to the fluorometer at the same time.
f.) Editing
CTDEDIT was used to replace the two temperature channels and the fluorescence channel with pad values for scans #1 to 2414. Spikes in the primary temperature were cleaned at scans #5107 and 11353.
Fluorescence was removed from scans 1-14695.
g.) Recalibration 

No recalibration was applied since the temperature is ok, and the salinity is bad.

h.) Preparing Final Files 

REMOVE was used to remove channels Scan_Number, Temperature:Difference, Conductivity:Primary, Salinity:T0:C0, Flag and UPloy0 (flow rate) from all files. 

Reorder was run to put Temperature:Secondary before Temperature:Primary so that programs will selectively pick the intake channel.

HEADER EDIT was used to add a comment, change the DATA TYPE to THERMOSALINOGRAPH and add the depth of sampling to the header. The name of channel Temperature:Primary was changed to Temperature:Lab and Temperature:Secondary to Temperature:Intake. 

The TSG sensor history was updated. 

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

Particulars:

2. Stops not at standard depths because winch operator used wire out instead of pressure.
15. From this point on there are many problems noted with Niskin bottles, especially #1, but also #7 and 9.

27. Bottom 2 bottles H2S.

44. Station name wrong in file header. 
49. Altimeter stuck at 6m.

50. No heave comp., weight

57. Station name wrong in file header.

60. Pumps were not turned on.
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         CRUISE SUMMARY


      CTD
	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


	4054
	16Jan08
	Factory
“
	
	

	Conductivity


	2399
	15jan08
	“
	
	

	Secondary Temp.


	
4700
	16Jan08
	“
	
	

	Secondary Cond.
	3396
	21Dec08
	“
	
	

	Transmissometer


	1005DR
	5Mar08
	IOS
	5MAR08
	IOS

	SBE 43 DO sensor
	1176
	14Feb2007
	Factory
	
	

	Fluorometer
	2228
	
	IOS
	
	

	Pressure Sensor
	63507
	25/10/2004
	Factory
	
	

	Altimeter
	1252
	?
	?
	
	


           TSG 

  Make/Model/Serial#:
SEABIRD/21/2487       Cruise ID#:
2008-32


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2487
	01/12/07
	Factory
	
	

	Conductivity
	2487
	01/12/07
	“
	
	

	Wetlab/Wetstar Fluorometer
	WS3S-713P
	8/01/01
	“
	
	

	Temperature 2
	4652
	22/Dec/06
	
	
	

	Flow Meter
	?
	?
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