REVISION NOTICE TABLE

	
	

	11 Feb 2025
	Corrected pressure units, some formats and fluor. channel name.  G.G.

	4 Feb. 2019
	CTD files corrected – Wrong salinity channel in original processing.
Bottle spreadsheet converted to searchable BOT files.


PROCESSING NOTES
Cruise: 2011-58



Agency: MEAD
Location: WCVI



Project: Sardine Survey
Party Chief: McFarlane S.


Platform: W.E. Ricker
Date: July 21, 2011 – August 1, 2011
Processed by: Germaine Gatien

Date of Processing: 19 March 2012 – 23 March 2012
Number of original HEX files: 33 

Number of CTD files:   33
  


INSTRUMENT SUMMARY
SeaBird Model SBE 911+ CTD (#0506) was used for this cruise. It was mounted in a rosette and attached were an SBE 43 DO sensor (#1119), a Wet Labs ECO-ALF Fluorometer (#2214).
SUMMARY OF QUALITY AND CONCERNS
A scan of the Daily Science Log was available but without the page with an equipment and science crew list; it was hard to read. 
A spreadsheet was also provided with positions, times and bottom depths. This was very helpful. 

The file names were based on the consecutive CTD casts rather than the usual event numbers. It is recommended that the file name be based on the event number even if there are gaps for other activities. Since the consecutive CTD numbers were also recorded in the log book, it was decided to make no change to the file names provided. The file names did not have standard format – 4 digits are used in the event number, so the names were fixed; for example 2011-58-001 was changed to 2011-58-0001.

The primary temperature data sometimes looked poor during upcasts; the irregular nature of the problem and the fact that it seems related to the acceleration of the CTD suggests a pump or plumbing problem. 

There was salinity calibration sampling from just above the bottom for most casts, but there was a long delay in analysis and given motion of the CTD at the bottom, the depth of bottle firing is uncertain. Looking at casts with low salinity gradient at the bottom and excluding some outliers, the CTD secondary salinity was higher than bottles by an average of 0.002 with a standard deviation of 0.004. It is likely that some Niskin bottles were fired when the CTD was above the maximum pressure (typical vertical motion while stopped at the bottom is about 2db), so the actual average difference is likely closer to 0. The sensors had been calibrated recently, so calibration drift is expected to be very small.
There was no calibration sampling for the dissolved oxygen sensor. It had been recalibrated recently, so the error due to calibration drift is likely small. 

A syntax error in the SeaBird header led to bottom depth not appearing in the IOS Headers; this was fixed. A colon was missing after bottom depth. Here is an example.  ** Bottom Depth (m): 1002

PROCESSING SUMMARY 
1. Seasave
This step was completed at sea; the raw data files have extension HEX.

2. Preliminary Steps

Copies of the relevant pages of the Daily Science Log were obtained as well as a spreadsheet containing positions, times and bottom depths. The log sheets were very hard to read. No depth was indicated for the salinity sampling.
The cruise summary sheet was completed.
The history of the pressure sensor, conductivity and DO sensors were obtained.
Salinity data were received in spreadsheet QF2011-58sal.xls. Note that the event numbers from the log book were used in the salinity spreadsheet, while the Station Names correspond to the CTD #s from the log and the file names used for the CTD data.
The calibration constants were checked for all instruments and no errors were found, although the fluorometer calibrations could not be confirmed. There were no changes through the cruise. One con file was saved as 2011-58-ctd.xmlcon.
The file names are non-standard in 3 ways:

1. Only 3 spaces were used for the event number. This was fixed by adding a zero, so that 2011-58-001 became 2011-58-0001, etc.
2. In the log there are separate CTD #s that differ from the Event #s. The CTD #s are consecutive. We normally use the event number in the file names, but the CTD #s were used for these data. Since it is clear in the log, no change was made. 
3. The first file had an “a” after the CTD#, so that was changed to 2011-58-0001 after conversion.
3. Initial Rosette File Conversion and DO Calibration Study 
This was the first use of the DO sensor since its most recent recalibration. There are no DO samples from this cruise. The only other cruise on which the sensor is known to have been used has not yet been processed, and did not have any DO sampling. So the DO calibration must be considered nominal, though having been recently calibrated it is likely that errors from calibration drift are small.
4. DO sensor hysteresis study

Hysteresis tests could not be done since there was no DO sampling, but none of the casts were deep enough for hysteresis to be a problem.
5. Conversion of Full Files from Raw Data
All files were converted using 2011-58-ctd.xmlcon.
A few casts were examined and all expected channels are present.

The pressure traces are quite noisy with reversals on the order of 0.04db. This is likely due to a jitter in the winch.

The temperature and conductivity channels are fairly close during the downcasts but the upcast traces differ more. The primary temperature has some spikes, and patches of poor data during upcasts. 
The DO voltage looks as expected and will need aligning.
6. WILDEDIT

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

The parameter “Keep data within this distance of the mean” was set to 0 so all spikes would be removed.

7. ALIGN DO

Because there were problems with the primary temperature, it is difficult to judge how to align the dissolved oxygen sensor data. Usually we compare the offset between the DO voltage and the primary temperature and/or try to match notable features in each of those traces. The same sensor was used for 2012-03, so some preliminary processing of those data was done. While there were still some primary temperature problems on that cruise, they were less severe and it was easier to make a judgment of the best setting. An advance of 2s worked well. This is surprising low. A setting of +5s was used on previous uses, but the membrane was replaced during service since then. 
ALIGNCTD was used to advance the DO Voltage by 2s relative to the pressure.

8. CELLTM

Tests were run comparing a variety of settings for CELLTM using 4 casts. The goal is to make upcasts look closer to downcasts on a T-S surface. The results were confusing, so more choices than usual were tested. The best choice for both sensor pairs was (α = 0.02, β=7) in the highest temperature gradient, but other settings made the deep, lower-gradient zones better. However, the changes at depth are very small and (α = 0.02, β=7) did improve the deep data significantly, just not as much as some other settings. 
CELLTM was run on all casts using (α = 0.02, β=7).
9. 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.
10. Test Plots and Channel Check

Two casts were plotted to check for agreement between the pairs of T and C sensors. The differences are often noisy so these are very rough estimates and they are not very deep so are affected by local gradients if the sensors are not aligned perfectly. 
	Cast #
	 Press
	T1-T0 
	C1-C0
	S1-S0
	Descent Rate

	2011-58-0007
	470
	+0.0001
	+0.00028
	+0.0030
	VNoisy, fairly High

	2011-58-0013
	470
	+0.0002
	+0.00028
	+0.0027
	VNoisy, fairly High


The differences are fairly small, though we could hope for better agreement in salinity in freshly calibrated sensors. The calibration samples sat for 7 months before being analyzed, so are likely of limited value for calibration purposes. The same sensors were used during 2012-03 when 10db salinity samples were taken, but they may not be terribly useful either because there are few casts with very well-mixed surface waters. If they do provide useful information and suggest that salinity recalibration is appropriate, then decisions about 2011-58 salinity can be reconsidered later.
11. Conversion to IOS Headers

The IOSSHELL routine was used to convert SEA-Bird 911+ CNV files to IOS Headers. The first attempt failed to include the water depth because of a missing colon. The CNV files were edited to add that. Here is a sample of the required syntax to include the information in the IOS Headers:

** Bottom Depth (m): 1002

CLEAN was run to add event numbers and to replace pad values in the pressure channel with interpolated values based on record number. 
The positions are not in the headers, so the spreadsheet provided with that information was edited to add file names, concatenate the latitude degrees and minutes columns, and the longitude degrees and minutes columns, using cut and special paste to preserve the concatenation and removing all columns not needed. The file was saved as 2011-58-positions.csv. It was opened in Ultraedit and column editing was then used to get the positions in the following format:
 50  13.77700 N  ! (deg min)

127  58.31480 W  ! (deg min)
Headers used were LOC:Latitude and LOC:Longitude.
The routine Merge CSV File to Headers was run to add the required information to the CLN files.
12. Checking Headers

The header check was run.  There were off-scale fluorescence values, but those can’t be assessed at this point since they may just be surface spikes. Conductivity and pressure also have negative values.
Surface check was run and shows an average surface pressure for the cruise was 0.2db, but since the associated salinity was very low, it appears that the CTD started acquisition right at the surface.
A few casts were examined for evidence of pressure calibration problems. There are records with negative pressures that appear to be “in water” but others with positive pressures that look “out of water” Since pumps were off or just turned on, the evidence is weak, but pressure does appear to be within ±0.2db and probably better than that. This sensor had been recently recalibrated, so a significant error is not expected.
The cross-reference check was compared with the log book. There are some discrepancies in times. The largest difference was 30min and for that one the log entry was given with a ~ sign, so is obviously approximate. The file header is likely correct. No changes were made to file times.
The cruise track was plotted and added to the end of this report. No problems were found.
13. Shift
Fluorescence
The usual method to find what shift is needed for the fluorescence is to examine upcast and downcast profiles for a few casts 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. For a first estimate, the “excess” offset for the fluorescence was divided by the sum of the descent and ascent rates to find the shift (in seconds) to remove that offset. The results do not vary much from cruise to cruise, and for the WetLabs ECO fluorometer it is usually +48 records. For these data, that setting looks appropriate. 
SHIFT was run on all casts to advance the fluorescence channel by +48 records. (Output: SHFFL)

Conductivity
Since there may be problems in the primary temperature, the secondary channels will be selected for the archive.  

Tests were run on the secondary conductivity channel using a variety of shifts on 3 casts and then examining the results on a T-S plot to see what setting best minimizes unstable features without oversmoothing. The best results for 2 casts was with a setting of -1.3s and for the other cast -1.1s looked better, so a value of -1.2s was chosen.

SHIFT was run to apply a shift of -1.2s to the secondary conductivity for all casts.
Dissolved Oxygen 
The Dissolved Oxygen voltage channel was aligned earlier. A few casts were checked to see if further alignment is needed for the DO concentration channel. Profile plots of secondary temperature and DO show that the DO offset sometimes seems too large or too small, but overall the alignment looks good. No further shift will be applied.
14. DELETE

There was an initial drop to 10db for soaking before the CTD was returned to the surface and the full cast started. A text editor was used to remove records from that initial drop to ensure that DELETE selected data from the later drop.

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 warnings for casts #11 and #29: the former concerned bottom records and DELETE appears to have selected appropriate data; the latter concerned upcast surface records, so is of no consequence for the profile data.
T-S plots were examined after this step and they generally look fine, but will need some editing, especially at the surface.
15. Comparisons

Salinity Bottle Comparison –

Bottles were fired when the CTD was at the bottom but the distance between bottle and CTD is not recorded. Generally, this is 5m above the CTD for the Ricker so that assumption was made. There are several reasons to expect poorer results for this cruise:

· Caps with built-in liners were used for the bottles. These provide a poorer seal.

· The analysis was done 7 months after collection which tends to lead to poorer results with more outliers than usual. These usually involve bottle values being too high, likely because of evaporation. 
· The depth at which the bottles closed is not known precisely. An assumption that the Niskin was 5db above the maximum pressure sampled was made, but there is usually a lot of vertical motion during the bottom stop, so even if the 5db estimate is perfect, the pressure when the bottle was closed must be considered ±2db.


Each cast was examined to find the CTD salinity at 5db above the maximum pressure sampled, and to find the pressure at which the CTD salinity matched the bottle salinity. Also checked was whether the salinity gradient was high in the bottom 5db; this was a subjective check based on plots. Outliers were identified where the two salinity values differed by >0.01. In most cases the bottle value was too low, so the error is most likely because the Niskin was closed when the CTD was above the maximum pressure. Most of these outliers were at casts with higher salinity gradients which would exaggerate the error in pressure. The error from overestimating pressure would mean that the CTD would appear to be higher than the bottles and that is what is seen. In just one case was a bottle much higher than the CTD. That could be an analysis problem.

When 12 casts were selected that had low salinity gradients and were not major outliers, the average  difference was 0.0013 with standard deviation 0.0045.When 2 more bottles were rejected because the salinity bottle value was higher than any measured by the CTD during the cast, the average was 0.002 and the standard deviation was 0.004.

The CTD sensors had been recalibrated shortly before this cruise and this may have been the first use since the factory visit, so we expect good results. The comparison is consistent with that. See 2011-58sal-comp.xls for details. 
Previous experience with these sensors – 

1. Salinity: No history since latest factory recalibration.
2. Dissolved Oxygen: No history since latest factory recalibration.
3. Pressure: No history since latest factory recalibration.
Historic ranges – Profile plots were made with historic ranges of T and S superimposed. The only excursions were a few cases of salinity being slightly low at the bottom of 4 casts. These limits are from a 3-standard-deviation climatology, which is not really appropriate near shore. The excursions do not look like evidence of an instrumental problem.
Repeat Casts – There were no repeat casts.
Post-Cruise Calibration - Post-cruise calibrations were not available.
16. DETAILED EDITING

As noted earlier the primary temperature looked bad for parts of upcasts during this cruise. The downcast data do not contain clearly bad data, but the primary data are noisier at times, so whatever led to the upcast problems may affect the downcast in a subtler way. So the secondary T and S sensors were chosen for archiving. 
CTDEDIT was used to remove large spikes, smaller spikes that appear to be due to instrumental problems and likely to affect the bin-averaged values and records corrupted by shed wakes. Some surface records were removed from most casts and bottom records were removed from cast #17 because the pumps were turned off. . 
All CTDEDUT output files were copied to *.EDT.
17. Initial Recalibration
There is no need to recalibrate the pressure or salinity and no information to enable recalibration of dissolved oxygen. There are no negative fluorescence values. 

No recalibration was applied.

18. Special Fluorometer Processing

No filtering is required for this type of fluorometer.

19. 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 appeared to be necessary.

20. Final CTD File Steps (REMOVE and HEADEDIT)
REMOVE was on all casts to remove the following channels:

Scan_Number, Temperature:Primary, Salinity:T0:C0, Conductivity:Primary, Conductivity:Secondary, Oxygen:Voltage:SBE, Status:Pump, Descent_Rate and Flag 

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

REORDER was run to get the two DO channels together.

HEADER EDIT was used to fix formats and channel names, to fix the chief scientist’s name and to add the following comments:

    Data Processing Notes:

    ----------------------

    Fluorescence and Dissolved Oxygen data are nominal and unedited.

    All sensors were recalibrated in March or April 2011.

    There was no calibration sampling for dissolved oxygen.

    There was salinity calibration sampling; there are problems with the

      comparison between CTD and bottles, but it appears that the

      CTD salinity calibration drift is small.

    The file names are based on consecutive CTD numbers, rather than the usual

      event numbers. Both numbers are listed in the Daily Science Log.

    For details on the processing see processing report: 2011-58-proc.doc.
The Standards Check routine was run and no 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. 

21. Dissolved Oxygen Study
As a final check of dissolved oxygen data, % saturation was calculated and plotted. The near-surface values were between 100% and 120% in the northern part of the survey. Saturation was mostly between 120% and 140% into the south. The near-surface fluorescence was higher to the south. There were 4 casts in the south where saturation was between 80% and 90%; 3 of those were very close to shore and all 4 had lower fluorescence values.
22. Producing final files
A cross-reference listing was produced for CTD and CHE files.
The sensor history was updated.
Particulars
13. No salinity sample – messenger malfunction.

17. Pumps turned off as CTD approached bottom because of fear of hitting bottom.
Institute of Ocean Sciences
CRUISE SUMMARY     
CTDs

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

	1
	SEABIRD
	911+
	0506
	Yes
	Yes


	Calibration Information CTD #506

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature


	2038
	13Apr11
	Factory
	
	

	Conductivity


	3394
	29Mar11
	Factory


	
	

	Secondary Temp.


	
4883
	31Mar11
	Factory


	
	

	Secondary Cond.
	1763
	   29Mar11
	Factory


	
	

	SBE 43 DO sensor
	1119
	29Mar2011
	Factory
	
	

	WetLabs Eco Fluorometer
	2214
	
	IOS
	
	

	Pressure Sensor
	69698
	15Apr2011
	Factory
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