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INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD (#0585) was mounted in a rosette and attached were a Wetlabs CSTAR transmissometer (#983DR), an SBE 43 DO sensor (#1176), and an altimeter.
SUMMARY OF QUALITY AND CONCERNS
The Daily Log Book and rosette log sheets were generally in good order with notes about problems encountered during the cruise, but there was no equipment list.
The pressure sensor was not working until the middle of event 11. It is believed that something was obstructing the small capillary tube to the sensor, and that the deeper pressure forced the obstruction inside the sensor. The CTD operator kept track of wire out as a proxy for depth. This is useful for establishing the depths of the bottles. An examination of the differences between water depths and altimeter readings showed that the wire out readings were slightly low, by a median value of 1.1m and an average of 0.9m and a standard deviation 1m. It is possible that the wire counter was zeroed when the top of the rosette was at the surface rather than in resting position which would lead to an error of ~1.5m. An adjustment of -1m was applied to the wire-out readings to establish nominal depths, and the error is considered ±1m.   
The dissolved oxygen samples were all flagged “d” because the standardization parameters were outside acceptable limits. The SBE Dissolved Oxygen data were not recalibrated, but since this was the first use of the data since the last recalibration, it is hoped that the data are reasonably accurate, within 3%, and the surface oxygen saturation looks reasonable.

There were steps noted in temperature, salinity and dissolved oxygen data from Belize Inlet that may not be obvious after metre-averaging.

The following files have been prepared:

  CTD – profiles from upcast for cast #11 and from downcast for casts #12-22, all with channel Pressure.

  CHE – files for casts #1-10 have channel Depth: Nominal and casts #11-23 have channel Pressure.

An attempt was made to find a method to produce CTD files with nominal depths for casts #1-10, based on tests on some casts that did have pressure. However, all fits tested produced significant errors near the surface and bottom. The absence of reliable salinity and dissolved oxygen samples to confirm the quality of the fits led to the decision to abandon hope of producing data suitable for the archive. Some attempts have been made by Randy Enkin in PGC to develop an algorithm to estimate pressure for those files. He may prepare special files for PGC use.

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. There was no list of equipment, but otherwise they were in good order. A number of problems were noted, most notably the fact that the pressure sensor did not work for half the cruise. The operator did attempt a depth proxy by recording the wire out. This, together with altimeter readings and bottom depth, may allow for the preparation of bottle files, but does not seem likely to prove sufficient to produce CTD files. 
The dissolved oxygen data were delivered as individual OXY files.

Salinity data were delivered in spreadsheet format.
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. The following problems were noted and fixed as appropriate and the file was saved as 2009-53-ctd.con.

· The parameters for the pressure sensor were not from the most recent factory calibration and the offset was inappropriate leading to values that are too low by about 1m. It is expected this would lead to very low and possibly negative surface values.
· The transmissivity parameters were changed to correct an error that derives from the spreadsheet where the calibration information is stored.   
· Surface PAR was listed in the configuration file without a serial number and test conversions showed there was no signal, so this channel should not be converted.
· The dissolved oxygen parameter “E” was changed to 0.0385 based on studies done on this sensor using data from 2008-27. 

3. Conversion of Raw Data

Data were converted using the configuration files 2009-53-ctd.con.
While the pressures are missing from casts #1-10 and for the downcast of #11, these will still be processed as the altimetry will provide some evidence to help with the estimates of depths for the rosette files. It is assumed that the full downcasts will not be salvageable for casts #1-10. The upcast of #11 can be used.
A few casts were examined and all expected channels are present. 

· The two temperature channels are similar in shape for the downcasts, but further apart than usual, with differences sometimes >0.02C˚. The upcast data are noisier. A close look at the bottom of a few casts shows much smaller differences, sometimes as low as 0.0003. In some parts of the record the primary temperature seems to react more to fairly gentle changes to descent rate, looking like a shed wake hit the primary sensors, but not the secondary. In other cases the secondary looks noisier. This could be a problem with either, or perhaps the rosette package was moving more than usual so that the alignment was varying. Pump problems are another possibility, though the inconsistency in which sensor leads the other makes this less likely.
· Conductivity differences are not large, but the secondary has a lot of fine-scale noise. There are spikes in both channels. There is some evidence of misalignment but we expect that. 
· Dissolved oxygen voltage looks as usual with an offset between downcast and upcast.

· The transmissivity looks fine with just occasional small spikes or a large one at the bottom.
· The altimetry looks good near the bottom.
Rosette files were converted using a start time of -5s and duration of 10s and bottom depths were corrected in 2 casts. The rosette files were then converted to IOS SHELL files which were renamed as BOT files. All BOT files were plotted and a few problems noted. CTDEDIT was used to clean those and the output was copied to *.BOT. A few records were removed from casts #6 and 8 due to spikes or noisy sections and salinity was cleaned for cast #22. CTDEDIT was used to clean those and the output was copied to *.BOT. The water depth was missing from casts #5 and 6 due to a format error in the Sea-Bird headers, so this was entered manually.
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

The water depth format was corrected to put a space between the number and “m” for casts 4 and 5.
5. CELLTM

There were few suitable casts for testing the settings for CELLTM since almost all had many stops for bottles and the few without stops were shallow. The routine was run on casts #20 and 23 using a variety of settings for α and β. The differences among the various choices were small. Overall the best choices were found to be (α = 0.03, β=9) for both primary and secondary conductivity. 
CELLTM was run applying those settings to all casts.
6. DERIVE

Program DERIVE was run twice: 

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

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 using was plotted to check for agreement between the pairs of T and C sensors. The differences are very noisy despite steady descent rates, so these are very rough averages. 

N=Noisy and  XN=extremely noisy.
	Cast #
	 Press
	T1-T0 
	C1-C0
	S1-S0
	Descent Rate

	15
	275
350
	+0.0005 N
~ +0.002 XN
	+0.0003 N
~ +0.0004 XN
	+0.0025 N
~ +0.002 XN
	Very Steady

	17

	275
325
	+0.0003 N
+0.0003 N
	+0.00025 N
+0.0002 N
	+0.0024 N
+0.0025 N
	Very Steady


	22
	275
	+0.0005 N
	+0.0003 N
	+0.0023 N
	Very Steady


As noted earlier the temperature differences are ok on average, but there are many sections which are extremely noisy. Within a few metres of 350db the differences ranged from -0.004 to +0.014. The conductivity differences are noisy, but some of this is fine-scale due to the fine-scale noise in the secondary conductivity, and this will also explain much of the noise in the salinity data. Of course, the large excursions in the temperature differences are reflected in the conductivity and salinity differences as well.
8. Conversion to IOS Headers

The IOSSHELL routine was used to convert SEA-Bird 911+ CNV files to IOS Headers. 

CLEAN was run 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, and 2 errors in station names were found and corrected in both the full files and the rosette files, where appropriate. 
The cruise track was plotted and added to the end of this report. No problems were found.
The surface values program was run and shows the average surface pressure to be 1.4db, when casts 1-11 are excluded. This is a little low, but the casts were in protected waters where casts tend to start closer to the surface. An examination of a few casts shows odd near-surface conductivity values in some channels, but mostly that is before the pumps are on. There is no clear evidence of the CTD being out of water when pressures are >0db. The downcast DO values seem low at the surface, but many of these casts are in inlets where unusual conditions may prevail. The surface saturation will be examined later. 
The altimeter readings and water depths were exported from the headers to a spreadsheet. Plots were made of altimetry for many casts to see if the entries were reasonable and a few problems were found. For the casts with reasonable pressure there were 4 with no entry due to noise in the altimetry, but it was clear from the water depth and maximum pressure that the CTD had been close to the bottom. Examination of the data files enable a reasonable estimate, which was entered in the header along with a note on how it was produced. The changes were made to the files after DELETE. If there is any need to rerun the DELETE or any earlier steps, then this will have to be redone.
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.csv file was then 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. The SAM files were then bin-averaged. 
Data from those files were exported to file 2009-53-rosette.csv to enable study of the pressure/depth problem. Included for each line was the water depth and header altimeter reading. (Water depth had not been entered for casts #5 and 6, but it was found in the log book and entered manually.) The difference between the water depth and altimeter heading should give an estimate of the depth of the CTD, but there are at least two sources of error – the ship often drifts after the water depth is recorded, and the altimeter data can be inaccurate due to noise in the record. 
So each bottle level was examined and where the altimetry values look unbelievable, plots were made to come up with a better estimate where possible. An added bonus is that the operator wrote down the altimeter reading at bottle closings. Where that value did not agree with the values in the rosette files, special care was taken in examining plots to be sure noise was not being misinterpreted as signal. Generally, information was limited to bottles close to the bottom as the altimeter does not usually operate well more than 30 or 40m off the bottom. The bottle altimetry values were entered in the spreadsheet for the first 5 bottles for each cast wherever available. Also recorded was the wire out reading. 
A depth estimate for each bottle was made as water depth – altimetry reading. That was compared with the wire out. The average difference was 0.9m with the wire out lower than the estimated depth with a standard deviation of 1.4m. When one cast is excluded (#7 which has differences of a different sign from all the others so maybe water depth is significantly wrong) the wire out is lower by 1.3m with a standard deviation of 1m. There is a hint that the difference increases with depth, which might imply a small error in the wire out meter. While there is plenty of room for error in this depth estimate, most errors should average out. The ship should not always drift into deeper water and errors in reading the altimeter values from plots should not be systematic. Hence it seems reasonable to add 1m to the wire out estimates, and use that as a proxy for depth. There are not always wire out estimates entered for the near-surface casts, but since the wire out and planned depth are almost always the same except at the bottom, the planned depth will be used for depth. (See 2009-53-pressure-study.xls)
The SAMAVG files were put through HEADEDIT to change PRESSURE to DEPTH for casts #1-10. Then the wire-out values were entered into the DEPTH column, and CALIBRATE was used to add 1m to each depth reading (using 2009-53-recal-depth.ccf). Finally HEADEDIT was run again to add a note of explanation. Note that format F6.0 was used as this data to reflect the quality of the estimate. The files are *.samavgnew. For casts 11-23 the usual SAMAVG files were prepared with pressure.

SALINITY

The salinity data were delivered in spreadsheet 2009-53-salinity.xls; there were no duplicates. The spreadsheet was simplified (unneeded columns removed and headers changed to standard format) and saved as 2009-53-sal.csv which was then converted to individual SAL files.
DISSOLVED OXGYEN

The dissolved oxygen data were originally provided in OXY files. However, post-processing was applied to these data and they were then delivered as spreadsheet 2009-53oxy.xls. The following comments are extracted from those of the analyst who did the post-processing and indicate serious concerns about the data quality:

This cruise was run on the kit that had the problem with endpoint picking so all titration curves were individually examined and manually corrected. 

However, the big problem with this dataset is the standardization. I have been able to piece together that this cruise occurred immediately prior to 2009-51, both on the Vector and it seems standards and blanks were run once …prior to the kit being sent out. As a result the same standard and blank titer was used for both legs. The 0.742 value used is outside the acceptable limits for those older batches of standards and from looking at the standardization files I am not even sure how this value was arrived at. There were multiple standards run all of which varied wildly, giving no consistent value that could be averaged. 

The spreadsheet from the post-processing analysis was simplified and saved as 2009-53oxy.csv. That file was converted to individual ADD files. There were no duplicates. 
The SAL and ADD files were merged with CST files in two steps. (Output: MRG1 and MRG3), MRG3 was put through CLEAN to reduce the headers to File and Comment sections only. That file was then merged with SAMAVGNEW files (Output:MRG). 
This process was repeated later after “d” flags were added to all DO data.
11) Compare
Salinity
Compare was run twice. The first run used only casts #11-22 so Pressure could be used as the reference channel. This comparison has a lot of scatter in the differences between bottles and CTD for both sensor pairs. Two outliers were removed from the comparison. Sample #129 is a major outlier, but the CTD data are very noisy, so no flag is appropriate. For #140 there is no problem with the CTD, but it is not a major outlier, and given the level of noise in the whole comparison it does not warrant a quality flag. The primary and secondary CTD salinity channels were low by an average of 0.0046 and 0.0022, with standard deviations of 0.003 for each. The primary is slightly flatter with pressure and the secondary looked slightly flatter with time, but none of these appear significant given the noise in the comparison A check of differences against salinity value does not indicate any problem with salinometer linearity. The difference between the two channels is very close to the differences found in section 7. (See 2009-53-sal-comp1-press.xls.)
A second run was made using sample number as reference so that the bottles for which there is no pressure channel could be compared. The differences for the first 10 casts (when the pressure sensor was not working) are much noisier than those that followed. While this was at first puzzling, a look at the ship track indicates those first 11 were in Draney Inlet while the later ones were in Belize Inlet. The first 10 casts have no samples below 150m and most are much shallower than that. From cast #11 onwards the samples are mostly below 200m. With no pressure available for the earlier casts it is impossible to judge how strong the bottom gradients were, but transmissivity does not suggest any strong bottom current, nor do plots of altimetry versus temperature. Nonetheless, we do expect more variability in shallow water.   (See 2009-53-sal-comp1-samp.xls)
Dissolved Oxygen – 
The comparisons for DO were also run twice.
The run using pressure as reference value, casts 11-22, produced odd results. For the fit of differences against CTD values, the gradient had the opposite sign to the usual. There is a lot of scatter and few values at the higher and lower end of the range. It is possible to imagine a flat fit, but not the usual slope. 
The run using sample # as a reference value is almost flat. There is no hint of the sort of geographic variation noted in the salinity comparison.
These are most unusual results and suggest that the problems noted by the analyst are serious. For 2009-51 some endpoint corrections were made to the bottle data after the comparison was done and there are only 2 casts for that cruise. The comparison was not rerun, but all samples were flagged “d” because of concerns about standardization. For this cruise, the endpoint corrections were made before COMPARE was run. So while the fits are quite different, there are similarities in that for both cruises there was a lot of scatter, and the slopes were of opposite sign to the usual, or possibly flat if some outliers were excluded. The bottles will all be flagged “d” with the comment:
The standardization parameters were outside acceptable limits and all values should be interpreted with caution.
The analyst said the values could be rescaled using an estimated standard value, but she was not comfortable with doing that, and would advise adding “d” flags in either case. Given this would not add confidence to the results, rescaling was not applied.


Plots were made of salinity versus DO (bottle and SBE) and the only significant outliers were associated with noisy SBE DO data or at the surface where gradients are likely high.
13. Shift
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. Distinctive features aid this judgment. This cruise had few casts without stops for bottles and those were quite shallow, so the tests are difficult to interpret. The last time this sensor was used a shift of +70 was used, but it has been recalibrated since that time. On a previous cruise +50 looked best. For the test casts the results varied from one level to another but +70 seems reasonable.
SHIFT was run using +70 records for all casts.

Conductivity
Tests were run on a few casts and the best choice was found to be +0.7 for the primary conductivity channel and +0.5 for the secondary. SHIFT was run on all casts using those settings. (Output: *.SHFC0 and SHFC1).
14. DELETE

Before running DELETE, cast #11 was put through REVERSE since the upcast data has a  pressure signal, whereas the downcast only has pressure near the bottom. From this point on only the upcast will be processed for this event. In examining the reversed file it was noted that the scan numbers stopped changing at #54020.
For events #1-10 special processing will be attempted.

The SHFC1 files for casts #12-23 and the reversed file for cast #11 were put through DELETE using the following parameters: 

 
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 #11 which had been reversed, and refers to the part of the downcast at which the pressure sensor suddenly started to work. Cast #11 was examined and the scan # problem noted above will not be an issue since those data were removed by DELETE.
15. Casts without pressure reading

For casts #1-10 a study was done to see if data could be provided with a reasonable depth estimate.

First, the altimeter reading at the bottom of the cast was found along with the corresponding scan number.

Next, plots were checked to see if a reasonable estimate can be made of where altimetry started to change in a non-linear fashion. Where possible a scan number was picked out for the bottom of the “steady descent region”. For most casts there is a very limited zone of useful data. Can this be extended to the full profile? To develop a method, cast #20 was chosen as a test case. The pressure channel is ok and the water depth is 96m which is in the middle of the range of depths for the casts with the missing pressure. 

Depth was derived (using the IOS SHELL routine) for the full file. The file was then opened in EXCEL and the upcast portion was removed. Next, the data were reduced to those records with believable altimetry. (File 2009-53-0020.xls) A depth estimate was made by subtracting the altimetry from the water depth given in the log. A fit of scan number against estimated depth was made. Both a linear fit and a polynomial fit were used. The polynomial fit was the best for that 60-95m section. The two fits were then applied to the full downcast data: see 2009-53-8020.xls. Differences were found between the depth derived from pressure and those calculated using the two fits. The polynomial fit looked terrible outside the 60-95m section. For the linear fit, the estimate is a little low in the area fitted which seems strange. That error must be due to error in the altimetry and/or water depth. Both are subject to error, and the bottom depth could be variable if the ship were drifting over a bottom with varying depth. So that is a limit to the method. This does at least suggest a +/-2m error from those two errors. 

Further experiments were done by tinkering with the fit. Attempts were made to break the profile into sections with different fits, but nothing useful was produced. Then attempts were made to extrapolate the fits to sections of the profile. The estimated depths were often too high at the bottom and gradually shifted to too low values near the top. That slope in differences between calculated depth and estimated depth looks quite smooth in the mid-depths, and may well be due to the fact that the altimeter does not look straight down, producing values that shift gradually from being too high near the surface and close to zero near the bottom. With that in mind a fit was tried based on data from the 77-87m region; adding an offset of 1.3m produced a pretty good fit. That 77-87m region had a very linear fit with R2=0.9997. The offset seems to imply that the log depth is too high by 1.3m, though possibly not for the whole profile. The fit looks good between 4m and 92m. For this particular cast, the data above 3.3m were removed in editing, and that is true for many of the casts. Starting at 4m would not imply losing much data. At the bottom, the slowing of the CTD is bound to doom a scan-based fit.

So the method suggested by this experiment is to pick the most linear section possible near the bottom for estimated depth versus scan numbers. Apply that to the whole profile. At the bottom, a patch was done by making a linear correction so that the depth stays the same at 92m and fits the log estimated depth at the bottom. This produces a slightly higher error at the bottom because we are forcing the log estimate which appears to be wrong. But we would have no choice for casts #1 – 10 since we don’t know the actual maximum depth. We can hope that, on average, the log estimate would be correct.

To further test this method, the same approach was made for cast #23 which is said to be 89m deep in the log. The lowest altimetry readings are ~7.2m but most of the bottom readings are off-scale, so we can’t really tell how close the CTD got to the bottom from this. Altimetry data from 73m-78m were found to be quite linear with scan number, so the fit was applied to the whole profile. The profile from 21 to 79m shows the CTD to be too low by about 3m. Between the surface and 21m the error goes from 6m too shallow to 3m too shallow with the first estimated depth >0m being at the derived depth of 6.4m. Near the bottom the error moves close to 0m despite not being able to force that fit.

It looks like the top 10m will be difficult. A temperature profile using depth from Pressure was compared with one using the estimated depth. They both look useful as far as picking out profile features, but the surface data in the estimated depth plot does not do well above 15m. Bottle data will be available to test the fits for casts 1-10, at least near the bottom. For 7 of the casts we have a good altimeter reading for Niskin #1 as well as the wire out. We have neither for casts #20 or 23. It was hoped that a test using a cast with bottles would help to fine-tune the method but the COMPARE results show that the bottles are not reliable enough for this purpose.
No method has been found to produce sufficiently reliable depth values for archiving the full profiles. It is possible that estimated profiles can be produced for the use of the chief scientist, and Randy Enkin (Pacific Geosciences Centre) has been provided with the necessary data. 
16. DETAILED EDITING
Making a decision about which sensors to use is problematic. The primary salinity is further from bottles than the secondary, the primary seems flatter with pressure and the secondary flatter with time. However, the fits are noisy, and from other cruises there are some doubts about the reliability of salinity samples. There are no results from earlier cruises since the last factory recalibration. Both conductivity sensors were used for a number of cruises after this one, but the comparisons were noisy and the results suggest no pattern. There is no suggestion of time dependence in the difference between channels, but there are few casts available and they are quite shallow, so this is not good evidence. The secondary salinity is full of fine-scale noise which makes it difficult to edit. It was decided that it would best to select the primary sensors.
Another possible reason for selecting the primary sensors for editing is the presence of steps in temperature, dissolved oxygen and salinity in some of the casts from Belize Inlet. The secondary salinity does not resolve the edges of the steps as well as the primary. While this will not be significant in the metre-averaged data to be archived, for those who may want to examine the full data set (after DELETE), editing the primary looks more useful.
Graphical editing was done using program CTDEDIT. On-screen plots of descent rate and pump status were also used. 
The CTD pumps were typically not turned on until the CTD was around 3db. Even where they were turned on at a higher level, the descent rate was extremely low until 3 to 5db.
Only cast #11 required heavy editing; all other casts required light editing.
17. Initial Recalibration
No recalibration will be applied to the dissolved oxygen since neither the comparison nor history of the sensor provides sufficient information to do so. Given the sensor had recently been recalibrated at the factory it is expected that values will be within 3%.
The salinity comparisons are noisy, but the primary does appear to be low by about 0.005, so that amount will be added. This should be revisited if more information becomes available.
File 2009-53-recal1.ccf  was prepared to add 0.005 to the Salinity:T0:C0 channel.
This was applied to the SAM and MRGCLN2 files to create SAMCOR1 and MRGCOR1 files. COMPARE was rerun to see that the corrections were applied correctly and they were. (See 2009-26-dox-comp2.xls.)

The EDT files were then recalibrated to create COR1 files.
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. There were some unstable features, but these are small and in areas of active mixing. No further editing was applied.

19. Other Comparisons

Previous experience with these sensors – 

1. Salinity:  Both conductivity sensors were recalibrated in January 2009 and used for 5 cruises after this one, but there was little salinity sampling, mostly from the surface. In August 2009 the primary was used for only 1 cast, but the secondary was found to be high by 0.0011. Based on well-mixed surface samples in February 2010, the primary salinity was found to high by 0.0015 and the secondary low by 0.005. 
2. Dissolved Oxygen – This sensor was recalibrated in March 2009 and was been used for 3 cruises after this one, then returned to the factory because the results had been rather odd. The factory found no damage. During 2009-10 showed temporal change, though most of it occurred early in the cruise. For 2009-11, the results were noisy and a polynomial fit was used. For 2009-59 the comparison was also noisy, but the fit was roughly what we expect. 
3. Pressure –The sensor is an old one so calibration drift is expected, but it has been very slow. Since late 2004 an offset of +0.4db has been used. It was later discovered that there was an error used in the calibration constants for many cruises that had this sensor. A study showed the error caused by this was negligible, so no correction has been applied. For details see the report:

L:\Cruise_Data\DOCUMENTS\Corrections for Pressure Sensor 77511 March 2010.doc

Historic ranges – There is no local climatology available for these inlets.
20. 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.

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

REORDER was used to put the two SBE DO channels together.
HEADER EDIT was used to fix formats and channel names and to add the comments:
Transmissivity and fluorescence data are nominal and unedited except that

some records were removed in editing temperature and salinity.

No recalibration was applied to the SBE Dissolved Oxygen data. 

The dissolved oxygen calibration data were considered unreliable. 

This was the first use of the sensor after factory calibration, and no

 significant  problems were found when it was next recalibrated in Nov. 2009.

Surface Dissolved Oxygen saturations looked reasonable.

The Standards Check routine was run and HEADEDIT adjusted until no further 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 near-surface values varied from 60% to 115%. For 7 of the casts values were between 95% and 115%. All of the low values were at casts with a peak just below the surface where saturations were 85% to 100%. The low values were checked to see if the SBE DO was significantly below the bottle values and some were a little lower, but not a lot. The lowest saturations were from 3 stations very close together in a small inlet off Belize Inlet. There is no evidence that values are too low, though we might reasonably expect that they are slightly low due to calibration drift.
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.
A second SBE DO channel was added with different units. 
HEADER EDIT was run to fix formats and units and to add the following comment. For cast #1-10 a comment was added about why depth was used instead of pressure.
    ALL_SAMPLES: Dissolved Oxygen: The standardization parameters were outside

     acceptable limits and all values should be interpreted with caution.

   No recalibration was applied to the SBE Dissolved Oxygen data. 

   The dissolved oxygen calibration data were considered unreliable. 

   This was the first use of the sensor after factory calibration, and no

   significant problems were found when it was next recalibrated in Nov. 2009.

   Surface Dissolved Oxygen saturations looked reasonable.

And for casts 1-10 only:
    ALL SAMPLES: Note that pressure was not available. Depth was estimated

     using wire out, and corrected based on a comparison of that reading with

     bottom depths minus altimeter readings where available. 

     Depth is considered +/- 2m.
Standards check was run on all files and HEADEDIT adjusted until all format problems were resolved. 
11. Producing final files
A cross-reference listing was produced for CTD and CHE files.
The sensor history was updated.
Particulars:
1-10. The pressure sensor was not working, so a profile was generated with wire out as a proxy for depth. Bottles were fired.

11. Pressure started to work at 266m.

12-23. Pressure ok.

16. Step structure in DO and T with Do ~0 near 50m.
Institute of Ocean Sciences      
CRUISE SUMMARY


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

	1
	SEABIRD
	911+
	0585
	Yes
	Yes


	Calibration Information CTD #0585

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature


	4054
	24Dec08
	Factory

“
	
	

	Conductivity


	3321
	16Jan09
	“
	
	

	Secondary Temp.


	
4700
	24Dec09
	“
	
	

	Secondary Cond.
	1766
	16Jan09
	“
	
	

	Transmissometer


	983DR
	16Jun06
	IOS
	
	

	SBE 43 DO sensor
	1176
	10Mar2009
	Factory
	
	

	Pressure Sensor
	77511
	13Mar2000
	Factory
	
	

	Altimeter
	?
	?
	?
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