REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	
	

	21March2024
	Some bad near-surface DO values were padded.  Events 44,45,46, 84,128.  G.G.


PROCESSING NOTES
Cruise: 2006-20
Agency: IOS, Ocean Sciences Division, Sidney, B.C.
Project: Methodologies for sampling sea lice distributions in the Broughton Archipelago
Chief Scientist: Teule D. (Legs 1 and 2) and Maclean H. (Leg 3)
Platform: Grizzly Coast
Date: April 10, 2006 – May 13, 2006
Processed by: Germaine Gatien

Date of Processing: 31 July 2006 – 15 August 2006
Number of original CTD casts: 58

Number of casts processed:  46 (7 of the original files were duplicates and 5 were surface time-series)
INSTRUMENT SUMMARY
A SeaBird Model SBE-25 CTD (#0334) was run with pressure sensor 290544 and SBE43 dissolved oxygen sensor (#0047). For Legs 2 and 3 a transmissometer (S/N 498DR) and a fluorometer (SeaPoint S/N 2228) were also mounted on the CTD.
SUMMARY OF QUALITY AND CONCERNS
The files names were non-standard. Establishing the correspondence between files and log entries was easy for Legs 1 and 2 because a station I.D. was used in the file names. For Leg 3 the names contained neither the event number nor the station identification, and the correspondence was more difficult to determine. There is some possibility of error, but the new file names assigned in processing are believed to correspond to the event numbers in the log book. 

One CTD cast had no event number in the log book. In processing event #70 was assigned, but it is noted that the same event number was assigned during the cruise to a net cast that followed.

The headers of the hex files for Leg 3 contained different temperature and conductivity sensor serial numbers from those of Legs 1 and 2. In fact, all sensors used were the same as those of Leg 2. The data could not be converted until the serial numbers in the hex file headers were changed.

The comparison between bottles and CTD suggest that the CTD was reading high by about 0.04; this result is difficult to believe and may indicate that there was some problem with the samples. Corruption by sediment has been the source of such errors in the past, but there is no evidence that occurred during this cruise. Recalibration of salinity was based on the results of 2006-10 Leg 1, but should be revisited when this sensor is next recalibrated at the factory.
There was no dissolved oxygen calibration sampling so the results of 2005-32 were applied. No error estimate is possible for this cruise but during 2005-32 errors were estimate to be ±0.5ml/l between 0 and 50m, ±0.3ml/l between 50 and 150m and ±0.1ml/l below 50m.
There were 5 casts that sampled only in the top metre. These were treated separately as time-series. The results were sent to Dario Stucchi, but should not be placed in the DATA_LIB archive.
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. There were 3 legs to this cruise. A transmissometer and fluorometer were added after the first leg. The calibrations were checked and no errors found. The two configuration files were saved as 0334CTD-leg1.con and 0334CTD-leg2.con.

There is no event number for the CTD cast at BW1. Event #70 and 71 are assigned for the CTD cast before that one and the net cast afterwards. It will be called #71 and a note was entered into the log book recording the change. 
The log notes a problem with the upload of data from event #76; no problems are noted in an initial check of the data. The log notes problems with events #89 and 90 – “did not record”. There are no files for those events. Cast #97 failed but was rerun successfully.

The times in the log book are in PDT with a few possible exceptions for some net casts. Positions were also missing for some net casts, but there are no such problems for the CTD casts.
The times in the headers and the log book often differ by up to 5 minutes. During 2005-30 it was noted that the SBE internal clock was fast by about 2 minutes. These differences are not considered significant.
The cruise summary sheet was completed. 
3. Conversion of Raw Data

The file names are non-standard. For Legs 1 and 2 the names are based on station names, and the information in the log book made the connection to event numbers very clear. The file names were changed to standard format. 

For Leg 3 the file names were close to standard format but did not correspond to either the event numbers or station names in the log. Files 2006-20-000.hex to 2006-20-0025.hex appear to be in time order. File 2006-20-034.hex was acquired first and there is a note in the log that says it corresponds to cast #87.

An initial attempt was made to convert the files for Leg 3 to check the correspondence to log entries. Conversion failed because the sensor serial numbers in the headers do not correspond to those in the configuration file. No configuration file was provided for Leg 3, so it was assumed that it was the same as for Leg 2. To establish which was wrong, the headers or the con file, a new configuration file was prepared with the calibrations for the sensors listed in the header. A test conversion established that the data looked wrong. The next test was to change the serial numbers in the headers and re-convert. This time the data looks believable. So all the header entries were changed for this leg and the data converted.
Notes in the headers were useful to establish which files correspond to which log entries. For casts 92 to 128 it is quite clear. The file named 2006-20-034 corresponds to event #87 according to a log entry, which is believable. The files named 2006-20-001 to 2006-20-006 appear to be copies of some files from Leg 2. File 2006-20-000 contains only surface data so may be one of the casts noted as HORIZ in the log book, though the times in the headers do not correspond to any such entry in the log. Files 2006-20-000.hex through 2006-20-006.hex will not be processed.

Having established which files correspond to which log entries, the names of the hex files were changed and the conversion rerun. Careful checks will need to be made later to assure the new names are correct.

A few casts were plotted. The pressure signal has steps of about 0.2db; the manufacturer states the resolution is 1db. The temperature and conductivity look normal. Judging by the dissolved oxygen data from Legs 2 and 3, the pumps generally came on by scan #450, so there is no sign of the problem that has occurred in the past with the pumps not coming on until the CTD was fairly deep due to low conductivity. Fluorescence is quite noisy especially at the surface. The transmissivity looks ok and the dissolved oxygen has the usual sort of offset between downcast and upcast.

The descent rate is sometimes low, but usually quite steady.
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”. 
5. ALIGN

This step was skipped. SHIFT will be used to align T and C.
6. WFILTER

Based on the results of many other cruises using this equipment, the SeaSoft routine WFILTER was run for all casts to apply a cosine filter, size 5, to the pressure, temperature and conductivity.
7. CELLTM
Based on the results of other recent uses of this equipment CELLTM was run on all casts using α = 0.03, 1/β = 9.0. A few tests were done to see if this worked well and below the top 2 or 3db it did. Above that it seemed to make things worse, which may just be a measure of when the pump came on.
8. DERIVE

Program DERIVE was run to calculate salinity.
9.  Conversion to IOS Headers
The IOSSHELL routine was used to convert Sea-Bird ASCII data to IOS Headers. 
CLEAN was run to add event numbers based on the file names and to replace flagged values in pressure by interpolation based on the scan number. 

The time is said to be UTC but is, in fact, PDT so ADD TIME CHANNEL will be used to add 7 hours to the time.
At this point a text editor was used to add entries for Station Name, Latitude, Longitude and Water Depth based on log book entries. The water depth was not always available. The depth often varied significantly through the cast. Where available the depth entered was the reading at the bottom of the cast; otherwise the initial reading was used, but on one occasion the only reading available was at the end of the cast.
There was no record of position in the log for event #26; the position was taken from cast #93 at the same station and a note of explanation was put in the header.
10. Checking Headers
Header Check was run and turned up no obvious errors.

A Header Summary was produced and checked against the log. All the dates were wrong by one day. 
ADD TIME CHANNEL was run a second time to subtract 24 hours from the time.
A few casts have data to only 1db. Those files will be treated as time-series and processed only for the use of Dario Stucchi; they are not to be archived in DATA_LIB.
Event #102 has a time that is 25 minutes different from the log entry, but given the log entry is a round number (18:00) it may have been an estimate after the fact, so no change will be made to the header entry.

A number of times differ by 12 hours from the log book times, but in each case this appears to be due to some log entries using a 12-hour clock, i.e. 3:50 PDT should be 15:50 PDT. 
The surface check gives an average of 0.25db.

An initial track plot shows all sites in reasonable places. However, there is some doubt that the station names are right. A cross-reference list was produced and the station names and positions were compared with a list of sites included in the cruise folder. Some differences were found and for some casts with station names that are not on the list there are inconsistencies in how they were used on the different occupations. Significant differences found were as follows:
· Event #84 – called station SC and is likely in Sutlej Channel, but no near the position given in the list. The name was left unchanged.
· Event #87 – called BW1, but looks more like BW4 as in event #26 than BW1 as in event #1, but perhaps the numbers refer to occupation order, not position; no change was made to the names.
· Event #103, named TrC1 – this is close to TrC2.5. The station name was changed to TrC2.5.

· Event #116, named TrC1 – this is closer to TrC1.5 than TrC1. The station name was changed to TrC1.5.

After these changes the track plots look ok and were added to the bottom of this report.
11. SHIFT
Conductivity

On previous cruises using this type of CTD, good results were found when SHIFT was run to advance the conductivity by +0.7 records. Tests were run on 2 casts with noisy T-S curves, using settings of -0.7, 0, +.4, +.7, +1.2 and +1.5 records. The best results were with +0.7 although +1.2 also looked quite good. 
SHIFT was run on all casts advancing the conductivity by +0.7 records.

Fluorescence 

When mounted on a 911+ and pumped, the fluorometer usually needs a shift of about 1s to make the differences between upcast and downcast match those for the temperature traces. For this data the vertical offset in the fluorescence seems much larger for the fluorescence. A shift of about 42 records leads to similar offsets for the T and FL traces. SHIFT was applied to all casts using +42 records.
Dissolved Oxygen
This dissolved oxygen sensor is noted for poor time response and hysteresis. For this cruise the slow descent rate should be helpful in getting better data. To correct for the time response we generally shift the channel by 100 to 160 records, but that experience is from casts with a sampling rate of 24Hz, whereas the rate for this data was 8Hz. Tests were done using shifts of +40, +60, +80, +100 and +120. The results varied with the depth, probably reflecting the descent rate being very low at the bottom of the casts, but the best results overall were with +40 records.
12. DELETE
All files except 9, 19, 33, 36 and 38 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 < 0.2m/s (calculated over 5 points) was deleted (this was set low since the descent rate was low but steady throughout.)
Sample interval taken from the header.
Pressure was not filtered.

COMMENTS ON WARNINGS: There were no warnings.
13. DETAILED EDITING

Page plots were produced and examined for spikes and instabilities and used to guide the use of CTDEDIT. 

All casts except #7, 57 and 59 required some editing. Most of the editing was removing data from near the surface where the pumps had probably not been on long enough or from the bottom where shed wake effects were obvious. Many slightly unstable features were left unedited since there was no evidence that they were not real; most are small enough that the effect will disappear in bin-averaging.
Note was made of the editing details in the files. 
Files 9, 19, 33, 36 and 38 were not put through DELETE, but were edited to remove initial records believed to be recorded before the pump came on. Those files will not be bin-averaged, but they will be recalibrated.
14. BIN AVERAGE
The following Bin Average values were applied to the ED1 files:

Bin channel = pressure 

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

Interpolated values are NOT used for empty bins.

15. Comparison of bottles to CTD salinity and dissolved oxygen
Dissolved Oxygen 

SHIFT corrects for errors due to transit time for conductivity, fluorescence and dissolved oxygen.

For dissolved oxygen there are usually two further corrections: one for calibration drift which is studied while the CTD is stopped, and a second to account for errors due to poor time response which affects the data when the CTD is moving so cannot be judged by the comparison during stops. Both of these latter corrections depend on bottle data from stops and that is not available in this case. The errors can be estimated from previous uses of this equipment. Unfortunately, the most recent use, 2006-08, had only 6 casts using this probe and the analysis was complex due to errors in ID of the sensors, so that is not very helpful. However, the results of 2005-32 can be applied:

DO(corrected) = 1.4614 * DOX_CTD – 0.032

During 2005-32 a further correction was made that was pressure-dependent:

DO(corrected) = CTD DOX +0.0004*Pressure – 0.1019
Salinity
There are 6 salinity samples available. The 6 cast files were examined to determine the depth at which the CTD stopped. According to the log book the Niskin was mounted 1m above the CTD so the salinity was read off from 1db above the stop. For most of the casts there was some drift while stopped so the beginning and end of the stop were used for this estimate. In one case there was a stop at 10m and the bottom of the cast (~18m), and it is not clear at which depth the bottle was fired. 

The CTD values were compared with the bottles. The samples from cast #26 show up as outliers, and the salinity at the end of the stop for cast #84 was both noisy and somewhat out of line from the other results. There is evidence of a shed wake affecting this CTD measurement. The average difference when those outliers were excluded shows that the CTD is higher than the bottles by 0.0409 and 0.0411 at the beginning and end, respectively. The median difference is 0.039 to 0.044 depending on whether outliers are included or not, and using either beginning or end of the cast. Comparison with upcast CTD data shows a similar difference. 
This error is large, especially as there is no record of the sensor being used between last factory calibration and this cruise. The question arises whether the large difference is due to CTD calibration drift, or might it be a measure of uncertainty in the depth of sampling, variability in actual conditions, a measure of incomplete flushing or a result of sample corruption by sediment. To investigate this, plots were made of the differences between CTD and bottle salinity versus pressure, salinity gradient and event number. There is no obvious temporal trend. The plot versus local salinity gradient also shows no obvious trend but the gradient is very noisy. There is a slight hint that the error increases with depth, but the range is small, so this does not look significant. When the descent rate is examined it is a bit noisier at the depth of bottle firing for the two casts with the highest differences. It seems unlikely that the error is due to inexact pressure since that error would have to be very large to account for this much difference. Poor flushing could be a factor since the descent rate was quite steady and slow. It is unknown when the messenger reached the bottle; if it was toward the end of the stop at the bottom then the wait was as long as usually recommended.
Another possibility is that the Niskin bottles contained some mud. Transmissivity was only measured for two of the samples and those had the lowest differences. For cast #69 transmissivity decreases notably near the bottom but it is ~40% even there. For cast #84 the bottom values are ~50%, so unless particles somehow got trapped in the bottles, this does not seem to be a likely explanation. Surface values of transmissivity are very low, so if the bottles didn’t flush well it could be possible. Mud in samples can lead to anomalously low salinity, but none of these casts went really close to the bottom according to the log book records and there is no mention in the log of visible mud in samples. The only other times such large errors have been seen did involve sediment corruption, but the evidence for this happening is weak.
16. Intercomparisons
Sensor History  
The pressure sensor has been used for 5 other cruises and no offset was applied to any of them.
The conductivity sensor has not been used since the latest calibration, but was used later for 2006-10. Four samples in Effingham Inlet show the CTD to be high by an average of 0.0044 when one was excluded. The excluded bottle value came from a level at which transmissivity was very low, ~11%, so the salinity is suspect, and the difference is notably larger than from the other 3 samples.
The dissolved oxygen sensor has been used on many cruises and has required large corrections.

Historic ranges –There is no local climatology available for these sites.
17. Recalibration
Dissolved Oxygen – The results of 2005-32 will be applied in two steps.
Salinity – The results of 2006-10 Leg 1 will be applied. 
File 2006-20-recal1.ccf was prepared to lower the salinity by 0.0044 and to apply the following equation to the dissolved oxygen: 


DO(corrected) = 1.4614 * DOX_CTD – 0.032

File 2006-21-recal2.ccf was prepared to apply the following equation to the dissolved oxygen channel: 


DO(corrected) = CTD DOX +0.0004*Pressure – 0.1019

When these sensors are next used or recalibrated this data set may need to be revisited.
The first recalibration was also applied to the time-series files, but since they  were all at the surface, the second recalibration of DO was deemed inappropriate since the changes in DO are slight.

CLEAN was run to replace any negative DO values with pad values.

18. REMOVE
The following channels were removed from all casts including the time-series files: Scan_number; Conductivity:Primary, Oxygen:Voltage:SBE, Descent Rate and Flag.  
CHANGE UNITS was used to derive Oxygen:Dissolved:SBE in umol/kg.

REORDER was used to get the two SBE DO channels together.

19. HEADER EDIT
Header Edit was used to fix formats and channel names and to add the following comment:

The water depth in the header was taken from the log book where available, but there were often large differences between the readings at the beginning and end of casts. Where available, the value entered is that taken when the CTD was at the bottom of the cast; otherwise, the reading from the beginning of the cast was used.

Salinity calibration is based on calibration sampling during 2006-10, Leg 1.

Dissolved oxygen calibration is based on the results of 2005-32 for which errors were estimated to be ±0.5ml/l between 0 and 50m, ±0.3ml/l between 50 and 150m and ±0.1ml/l below 50m. There are likely to be significant differences for this cruise due to calibration drift and a lower descent rate for the CTD.

Transmissivity and fluorescence are nominal and unedited except that some records were removed in editing temperature and salinity.

For casts 9, 19, 33, 36, 38 a special header comment was entered and the data was placed in a different folder for the use of Dario Stucchi:

This file contains time-series CTD data gathered around a depth of 1m.

The data has been put through the usual CTD processing steps except that editing was restricted to the removal of initial records before the pump came on and it has not been bin-averaged nor were swells and upcast sections removed.

Salinity calibration is based on calibration sampling during 2006-10 Leg 1.

Dissolved oxygen calibration is based on the results of 2005-32 for which errors were estimated to be ±0.5ml/l between 0 and 50m, ±0.3ml/l between 50 and 150m and ±0.1ml/l below 50m. The second recalibration to correct for sensor response delay was not applied. 
Standards Check was run and Header Edit rerun until all problems were resolved.
20. 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.
Particulars
70+ - CTD cast after event #70 was not assigned an event number
76, 89, 90 – CTD failed to record data
97 – CTD failed to record data, but cast was repeated successfully
Institute of Ocean Sciences

CRUISE SUMMARY

	Cruise ID#:    2006-20

	Dates:   Start: 10 April 2006                   End: 13 May 2006

	Location: Broughton Archipelago

	Vessel:  Grizzly Coast

	Party Chief: Tuele D. (legs 1 and 2); Maclean H. (Leg 3)


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

	1
	SEABIRD
	25
	0334
	No
	Yes



CTD CALIBRATION INFORMATION
LEG 1 and LEG 2
Make/Model/Serial#:
SEABIRD/SBE25/0334

Cruise ID#:

2006-20
	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Pressure
	290544
	13May05
	Factory
	
	

	Temperature
	2449
	12Jul05
	Factory
	
	

	Conductivity
	1763

	12Jul05
	Factory
	
	

	Dissolved Oxygen
	0047
	10Feb05
	Factory
	
	


LEG 3
Make/Model/Serial#:
SEABIRD/SBE25/0334

Cruise ID#:

2006-20

	
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
	10Feb05
	Factory
	
	

	Transmissometer
	498DR
	28Mar06
	IOS
	
	

	Fluorometer
	2228
	?
	?
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