REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	
	

	21 March 2024
	Some bad near-surface DO values were padded.  Events 51&76.  G.G.


PROCESSING NOTES
Cruise: 2005-30
Agency: IOS, Ocean Sciences Division, Sidney, B.C.
Project: Broughton Oceanography & Circulation
Chief Scientist: Stucchi D.
Platform: VECTOR
Date: 1 October 2005 – 8 October 2005
Processed by: Germaine Gatien

Date of Processing: 16 January 2006 – 25 January 2006
Number of original CTD casts: 76 (including 2 casts for which no data was obtained)  

Number of casts processed:  74
INSTRUMENT SUMMARY
A SeaBird Model SBE-25 CTD (#0334) was run with pressure sensor 290544 and SBE43 dissolved oxygen sensor (#0047). Niskin bottles were mounted on the wire for some casts and fired using a messenger.
SUMMARY OF QUALITY AND CONCERNS
As has frequently happened in the use of the SBE25 much of the downcast data was unusable. An explanation was found for it mid-way through the cruise and it is recommended that all who use this instrument be made aware of the problem. The configuration setting “minimum conductivity frequency for pump turn on” was found to be set too high during this cruise. When it was reduced from 4000Hz to 3000Hz, the results were good.

Upcast data was selected for all casts for consistency. This will lead to small errors in T and S due to the presence of a wake, though given no rosette this should be a small effect.
The salinity calibration is within 0.001psu, but there are other errors due to many stops for bottles and limitations in the instrument. Away from the stop depths the errors are expected to be on the order of 0.01psu in high gradient areas and much smaller at depth.

The dissolved oxygen data in the CTD files should be considered

•
not reliable in top 2m

•
±0.4ml/l from 2 - 125m

•
±0.3ml/l from 125 – 200m

•
±0.1ml/l below 200m
PROCESSING SUMMARY
1. Seasave - This step was completed at sea; the raw data files have extension HEX.

2. Preliminary Steps
The Daily Log was obtained. Note was made of spikes in the data due to transmission errors. 
It was also noted that the SBE internal clock is fast by about 2 minutes. This is not a significant error.
Salinity and dissolved oxygen data were obtained.
The cruise summary sheet was completed. 

A configuration file was obtained and the calibration constants were checked and found to be correct.
3. Conversion of Raw Data

The data was converted using the 0334CTD.con.
A few casts were plotted. The pressure signal is noisy with some large spikes and many steps of about 1db; the manufacturer states the resolution is 1db. 
Conductivity becomes non-zero at P~0.7db. 
The temperature and conductivity look ok, and the dissolved oxygen shows the usual offset between downcast and upcast. 

The descent rate is generally high and steady, but for bottle casts there are many stops during the downcast to attach bottles.
The headers do not contain positions.
4. WILDEDIT

WILDEDIT was run on all casts on pressure, temperature and conductivity channels using 2,20,25,0 for “Standard deviations for pass 1” and “Standard deviations for pass 2”, scans per block and “Keep data within this distance of the mean”. 
Plots show that WILDEDIT got rid of the pressure spikes. During stops for bottles the descent rate is often spiky. It is hoped that this problem will resolve itself when DELETE is run.
WILDEDIT reduced spikes in conductivity but did not remove all of them.

5. ALIGN

To check the alignment of the dissolved oxygen channel, tests were run on 6 casts to see which advancement made the differences between the downcast and upcast look most alike. A setting of +6s relative to pressure worked best.

The conductivity alignment was also checked. For most casts the temperature and conductivity seem well aligned, but for the first cast that was not the case. That was a test cast and it is likely that the deck unit setting was changed thereafter, since casts #2 and 3 look fine. The conductivity channel will not be aligned further.

ALIGNCTD was run with a setting of +6s applied to the dissolved oxygen channel.
6. WFILTER

As was found during the 2001 Arctic cruises and during 2003-04 and 2005-17, SBE 25 pressure is noisy. Unlike 2003-04 and 2005-17 the descent rate is steady, so little of the small-scale noise is likely to be due to real variations in descent rate. Nonetheless, checks will be made to ensure that this step removes as much as possible of unwanted steps without oversmoothing so as to remove real reversals. 

For 2003-04 and 2005-17 a cosine filter of size 5 was found to leave some pressure reversals that were not obviously associated with temperature and conductivity reversals and removed a few that might have been real, but generally did a good job. A few tests were run applying a cosine filter to just the pressure and a setting of 5 removed most reversals, but left a few. Size 7 is a little smoother and size 10 definitely went too far.
During the Arctic 2001 cruise temperature and conductivity were also filtered to ensure monotonically-increasing salinity. For 2003-04 and 2005-17 there was so much noise in the data that it was impossible to distinguish noise from signal, and keeping in mind that small instabilities are possible in this regions, no filtering was done to T and C. However, for this data set the descent rate is generally very steady and it is clear that there is small-scale noise that could be improved with filtering. Tests were run with filters applied to just the temperature and to both temperature and conductivity, and the latter produced the best results. Looking on a T-S surface, the choice of cosine, size 5 produced results that leave a few unstable features, but remove most.
The SeaSoft routine WFILTER was run for all casts to apply a cosine filter, size 5, to the pressure, temperature and conductivity.
7. CELLTM
Tests were run using CELLTM on 3 casts with choices for (α,1/β) being (0,0), (2,9), (3,9) (2,7), (3,7) and (2.45,9.5). The best results were with α = 0.03, 1/β = 9 in each case. 
For the 2001 Arctic data, 2003-04 and 2005-17 the same results were found. 
CELLTM was run on all casts using (α = 0.03, 1/β = 9.0).
8. DERIVE

Program DERIVE was run to calculate salinity.
9.  Conversion to IOS Headers
The IOSSHELL routine was used to convert SEA-Bird 25 data to IOS Headers. 
The headers lack positions and station names. The time is correct and the water depth is in the headers.
A text editor was used to add longitude, latitude and station name to the headers based on the Daily Log Book entries. Test track plots were produced to check that no gross errors were made in entering the data, and this made it clear that the latitude for cast #16 was wrong in the log book. To make sense of the position it is presumed the latitude is 51ºN rather than 50ºN. Otherwise the times make no sense.
CLEAN was run to replace pad values in the pressure channel using interpolation based on scan number and to ensure the pad values for the DO channel are correct.
10. Checking Headers
The header check was run and an error was found in the position of cast #23. The log entry is incorrect and the longitude was changed from 126º to 127º in the header.
Track plots were produced and appended to this report.
The header summary was run and a few small errors were found and corrected.
Track plots were produced (one with event numbers and another with station names) and no errors found. The plots were added to the bottom of this report.
A surface report was produced and all pressures were close to zero, but positive. The initial conductivity values are very low. Because the CTD pump was set to turn after a minimum conductivity was reached, it is assumed that all values are “in-water”. The average surface value was 0.24db.
11. SHIFT
A few casts were selected to study alignment. Tests were run advancing the conductivity by between 0 and +0.9 records relative to temperature and the results examined in T-S space to see if the salinity became more or less stable. The best results were found when the shift was between +0.4 and +0.8 records with +0.7 records being best overall. For the 2001 Arctic data +0.3 records was used, for 2003-04 the setting used was +0.4 records and for 2005-17 it was +0.7records.
SHIFT was run on all casts advancing the conductivity by +0.7 records.
Tests were also run on the dissolved oxygen channel to see if the alignment could be improved further, but all settings made it worse, so the ALIGNCTD routine appears to have the best possible setting.

12. DESPIKE
There are spikes in the dissolved oxygen data. In future, this parameter should be included in the WILDEDIT routine, but the IOS SHELL SIMPLE DESPIKE routine was used to remove them. The parameters chosen were a range of 0 to 10ml/l and a maximum difference of 0.5ml/l. A check on one cast showed that only bad data points were removed, including negative values at the surface.
13. DELETE
The files were put through DELETE using the following parameters: 

Surface Record Removal: Last Press Min

Maximum Surface Pressure (relative): 10.00    
Surface Swell Pressure Tolerance: 1.0

Swells deleted. Warning message if pressure difference of 2.00

Drop rates < 0.3m/s (calculated over 7 points) was deleted
Sample interval taken from the header.
Pressure was not filtered.

COMMENTS ON WARNINGS: The only warnings pertained to upcast data.
All DEL files were copied to EDT files. 
14. REVERSE and DELETE
For some casts the pump did not come until the CTD was quite deep, so upcast data will need to be used for the archive. It was decided to use the upcast for all casts for consistency. There has been a problem with the downcast data from many casts using the SBE25. This is the first time that an explanation has been found for it. After cast #19 the SBE25 configuration was changed by setting the “minimum conductivity frequency for pump turn on” to 3000Hz; it had been at 4000Hz. After that the downcast data was ok. 

All SPK files were put through REVERSE and then DELETE, with output DELREV.
15. DETAILED EDITING

Page plots were produced (using DELREV files)and examined for spikes and instabilities and used to guide the use of CTDEDIT. 
All casts were examined in CTDEDIT. Because this is all upcast data, when there is a stop for a bottle there are shifts in values, as the wake disappears. For example the salinity is probably high during the upcast due to the wake carrying water from below, but when there is a stop the salinity falls to in situ values. It is difficult to distinguish noise from signal in these cases so editing was kept to a minimum. Where records showed clear corruption by shed wakes they were removed. Surface data were removed if it was clear that the pumps were not working. Salinity was cleaned where there were spikes or “overshoots” suspected to be due to misalignment of T and C. Very little editing was done to casts without bottle stops.
The following casts required no editing: 3, 5, 51, 66, 70, 75, 76.
All other casts required some editing. Note was made of the editing details in the files. 
16. BIN AVERAGE
The following Bin Average values were applied to the EDT files:

Bin channel = pressure 

Averaging interval = 1db
Minimum bin value =   .000
Average value will be used

Interpolated values are NOT used for empty bins.

17. Comparison of bottles to CTD salinity and dissolved oxygen
For comparison with the bottles, files were prepared with 1/2db bins from both the edited upcast files and from the unedited downcast files (DEL).

The salinity data was received in spreadsheet format.
The dissolved oxygen data was received in ADD file format, with flag channel and comments, but the flags were in the wrong column and many of the comments had format errors; the files were fixed using a text editor. The DO bottle data named 2005-30-0057.ADD was renamed as 2005-30-0058.ADD because the CTD log and the station name show it was labelled incorrectly on the rosette sheet.
The data was gathered from Niskin bottles on the wire; firing was done using a messenger when the CTD was on the bottom. The rosette log notes the intended depths of firing, but establishing the actual depth is complex. A spreadsheet, 2005-30-bottle-depth.xls, was prepared into which each sample number was entered together with the cast number and maximum pressure for that cast. Each cast was examined and the pressure recorded for depths at which the CTD stopped. It is presumed that these are the depths at which bottles were put on the wire. To work out the distance between the CTD and bottle we need to know the distance between the water line and the level at which the Niskin was attached.

There is a note in the log for cast #19 saying that the 1st Niskin bottle was 8m above the CTD; the CTD stopped at around 5.6db for the removal of that bottle. From that we can conclude that the bottles were put on 2.4m above the water line. Typically the first bottle was put on when the CTD read 1db, so it was about 3.4m above the CTD. A formula was added to the spreadsheet to calculate the depth at which the bottle was fired. The results were compared with the entries in the rosette log sheets to ensure that the results were compatible with that information; a few errors were detected and corrected. There are non-systematic differences between the downcast and upcast pressure readings for bottle stops, with differences typically ~1 or 2db, but occasionally larger. This is may be due to wire angle variations and the uncertainties in SBE25 pressure which is considered ±1db. The differences will probably not cause significant problems in the comparison, but should be kept in mind as a source of error.

Once the spreadsheet 2005-30-bottle_Depths.xls was complete, it was used to prepare separate spreadsheets for DO and salinity. The DO data was obtained by exporting data from the ADD files to a spreadsheet, and copying the required channels from that to the main spreadsheet. The added data was aligned to match sample numbers, and the bottles with no DO sampling were eliminated. That file was saved as 2005-30-DO-comp.xls. A column was created for the CTD DO data which was obtained by looking in the bin-averaged files. A similar approach was taken to the salinity comparison, 2005-30-sal-comp.xls, but that data was already in spreadsheet form. One inconsistency in sample numbers was found: sample # 294 is listed on the rosette sheet as being from cast #68, in the CTD log as from #69 and in the salinity spreadsheet as from #69. Checking the data file for #69 there is no sign of a stop during the upcast to remove a bottle and the only stop during the downcast was near the bottom which would not make sense for a deep salinity sample, so it is assumed that both DO and salinity were sampled during cast #68. A “c” flag was entered to indicate there is some doubt about this salinity sample.
Using the bin-averaged files values were obtained for salinity at the depths of stops. The downcast CTD salinity was low by an average of 0.004psu when all 30 bottles were included, but when 8 outliers were excluded it was low by only 0.001psu. We expect high quality salinity data during the downcast since the bottles are all from depths at which the pump was operating well. Although the data has not been edited we do expect a good measure of the calibration which appears to be good to 0.001psu. For the upcast we expect that the CTD readings may be a little higher due to the wake. However, the average again showed the CTD to be low, though by only 0.0006psu when a few outliers were excluded. There is no significant pressure dependence in the differences. (See 2005-30-sal-comp.xls.)

For dissolved oxygen calibration, only the upcast files were examined since the salinity analysis makes it clear that the wake problem was insignificant. Files were thinned to the required pressures and the data exported to a spreadsheet and added to the file 2005-30-do-comp.xls. Cast numbers and pressures were compared to ensure correct matches. Data was rejected where there was no CTD data available. A comparison was then made between the two DO readings and a trendline found. The results indicate that:
               DO Corrected = DO BOTTLE = 1.534 * DO-CTD – 0.073
There is some scatter, especially at higher values. Plotting the ratio of the two DO values against pressure shows no strong relationship, except for near-surface scatter. To reduce scatter the data was reordered on the ration of the two DO values. Then the first 4 and last 4 values were removed. The trend was then:


  DO Corrected = DO BOTTLE = 1.574 * DO-CTD – 0.154

From cruises with rosette sampling the DO from the bottles is compared with DO from the CTD after it has stopped for 30s. After recalibration of DO there is usually a further comparison to see how the “in-motion” values should be adjusted to account for time response problems. For this cruise the CTD would generally (though maybe not always) have been moving when at the depth of the bottle sample, so the results combine both calibration errors and errors due to time response delays. Hence this result cannot be usefully compared with results from other cruises.
18. Intercomparisons
Sensor History  
· The DO sensor was used for two cruises in May and June, 2005. The first required 2 different calibrations due to some anoxic conditions. The second found:


  DO Corrected = 1.342 * DO-CTD – 0.0143 
Note that the DO data came from rosette files when the CTD was stopped.

· The conductivity sensor was used for 2005-17 when there was only 10m sampling using a Niskin bottle on the wire. The salinity was found to be low by about 0.004psu.

· The pressure sensor was used for the first time for 2005-17 when there was no offset applied

Historic ranges –Much of the salinity data fell outside the historic ranges in Queen Charlotte Strait. It is difficult to say whether this reflects real salinity errors or that the ranges do not reflect the real variability of this particular area. Cast #60 has deep salinity above the historic maximum, but cast #61 is below the historic minimum; these two casts are compared with different ranges – the former with Queen Charlotte Strait data and the latter with North Coast data. For many casts the salinity was high in the top 10m. For deep water there were excursions to both higher and lower salinity and occasionally the temperature was a little high at depth including the cast mentioned above that was in the North Coast zone. For many casts there is no useful climatology.
Comparison of nearby casts – Temperature and salinity for groups of nearby casts were plotted together to check for unbelievable values. There was a lot of variability, especially at station Kin0 which was occupied 3 times. Dario Stucchi examined the T-S and profile plots in the area and found a temperature inversion that appears to be a real feature propagating through the region. The cast at the same site from 2005-20 in early September shows a deeper temperature inversion. This variability is not considered indication of problems with calibration.
19. Recalibration
The bottle comparison indicates that the salinity is within 0.004psu of the bottles and probably within 0.001psu. Previous use of this instrument gave salinity low by 0.004psu, but that was based on shallow bottles only. The climatology suggests that the surface salinity might be low, but comparison with bottles does not show any pressure dependence, though there were no samples near the surface. No recalibration will be applied to the salinity.
File 2005-30-recal.ccf was prepared to apply the following equation to the dissolved oxygen channel in all files: 

DO Corrected = 1.574 * DO-CTD – 0.154

There were some negative values of DO at the surface; it was intended that these be removed during the DESPIKE routine, but that obviously did not always happen. CLEAN was used to replace those with pad values. Then the files were put through CHANGE UNITS to add a second DO channel with umol/kg units. REORDER was used to get the two DO channels together.
20. Final Plots
THIN and DERIVE were run to obtain values for tables and page plots were prepared using the edited data.

21. REMOVE
The following channels were removed from all casts: Scan_number; Conductivity:Primary, Transmissivity, Descent Rate and Flag.  

22. HEADER EDIT
Header Edit was used to edit the ship name and to fix formats and channel names and to add the following note to the headers:
During this cruise there were problems with the pump operation

in the top 50m of some downcasts. For consistency, the upcast

data was selected for archiving for all casts. 

The salinity calibration is within 0.001psu, but there are other errors

due to many stops for bottles. Away from the stop depths the errrors

are expected to be on the order of 0.01psu in high gradient areas and

much smaller at depth.

The dissolved oxygen data in the CTD files should be considered

•
not reliable in top 2m

•
±0.4ml/l from 2 - 125m

•
±0.3ml/l from 125 – 200m

•
±0.1ml/l below 200m
23. Producing final files
a.) The final files were renamed CTD.

b.) A cross-reference listing was produced.
c.) The conductivity and pressure sensor history files were updated.
The ADD files were put through REMOVE to reduce the channels to Sample_Number, Pressure, Oxygen:Dissolved, and Flag:Oxygen:Dissolved. HEADEDIT was used to add details to the headers, fix the formats, units and file names and to add a comment to the header explaining that the nominal pressures had been replaced by calculated pressures. A text editor was then used to do that replacement. For cast #30 the comment was changed since there was no CTD data for that cast, so no such calculation was possible.
Particulars

30. CTD not turned on, but oxygen samples were collected. Should be compared with cast #35 which was a repeat of 30.

40. Pump started at 48m.

41. Changed pump to turn on at cond. frequency 2600Hz.

58. No data was saved.
64. T and S profiles very noisy and up and down quite different. No evidence of sediment on sensors. Flushed out cell.

65. Sample number should have been 264, not 263, renamed to 263a.
Institute of Ocean Sciences

CRUISE SUMMARY

	Cruise ID#:    2005-30

	Dates:   Start: 1 October 2005                   End: 8 October 2005

	Location: Queen Charlotte Strait, Knight Inlet, Kingcome Inlet and Broughton Archipelago

	Vessel:  Vector

	Party Chief: Stucchi D.


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

	1
	SEABIRD
	25
	0334
	No
	Yes



CTD CALIBRATION INFORMATION
Make/Model/Serial#:
SEABIRD/SBE25/0334

Cruise ID#:

2005-30
	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Pressure
	290544
	13May05
	Factory
	
	

	Temperature
	4054
	14Oct04
	Factory
	
	

	Conductivity
	2754

	15Oct04
	Factory
	
	

	Dissolved Oxygen
	0047
	10Feb2005
	Factory
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