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PROCESSING NOTES
Cruise: 2024-014




Agency: OSD

Location: Strait of Georgia, Juan de Fuca Strait
Project: Acoustic Moorings
Chief Scientist: O’Neill C.
Platform: Vector
Date: 8 October 2024 – 15 October 2024 
Processed by: Germaine Gatien
Date of Processing:  17 December 2024 – 16 January 2025
Number of HEX files: 87

Number of CTD files processed: 87
INSTRUMENT SUMMARY
A SeaBird 911+ CTD (#550) was used during this cruise with no rosette.
Attached was an SBE DO sensor on the primary pump (#1176), a SeaPoint Fluorometer (#3950) with 3X gain on the secondary pump and an altimeter (#73171).
Seasave version 7.26.7.121 was used for acquisition.
SUMMARY OF QUALITY AND CONCERNS
The digital Daily Science Log Book was in good order with useful comments about the CTD. 
The file names were non-standard; event numbers should include 4 digits.

There was no calibration sampling. There was only one previous cruise that used CTD #0550 since it was last serviced and preliminary sampling data were available at the time this cruise was processed. The primary salinity was found to be a little low, but that is likely partly due to incomplete flushing of Niskin bottles. The evidence is weak but salinity was likely within ±0.002psu. The dissolved oxygen sensor was found to be low by about 5.5% from the earlier cruise; given a large error and reasonably strong evidence, channel Oxygen:Dissolved:SBE was recalibrated.
PROCESSING SUMMARY

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

2. Preliminary Steps
· The digital Log Book was obtained.
· The cruise summary sheet was completed. 

· There was no calibration sampling for the salinity or dissolved oxygen sensors. 

· CTD #0550 had been used only once between this cruise and when it was last serviced; that was during 2024-006 when it was used for the first part of the cruise only.
The same configuration file was used at sea for all casts; all parameters were correct. 
The configuration file was saved as 2024-014-ctd.xmlcon. 

3. Conversion of Full Files from Raw Data

All files were converted using file 2024-014-ctd.xmlcon.
The Tau function was selected but not the hysteresis function since there was no deep sampling. 

A few casts were examined and all expected channels are present.
4. WILDEDIT

Program WILDEDIT was run to remove spikes from the pressure, depth, conductivity & temperature only in the full cast files (*.CNV).  

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.

5. ALIGN DO

ALIGNCTD was run on all casts using +2.5s.

6. CELLTM

CELLTM was run using (α = 0.0245, β=9.5) for both the primary and secondary conductivity.

7. DERIVE and Channel Comparisons
Program DERIVE was run on all casts to calculate primary and secondary salinity and dissolved oxygen concentration. 
Plots were checked to see how the various steps worked.

· The temperature and conductivity channels are fairly close during downcasts; they are a little noisier and further apart during upcasts, but not by as much as usual due to there being no rosette. 

· There were single-point spikes in conductivity, with the largest being in the secondary channel. WILDEDIT did a good job getting rid of the single-point spikes.
· The DO alignment looks good. 

· CELLTM worked as expected, lowering salinity where temperature is decreasing (cell warms water raising conductivity but temperature sensor reading is correct, so salinity is overestimated). Conversely, it raises salinity where temperature is increasing (conductivity too low). This brings downcast and upcast traces closer together, so T-S downcast and upcast plots are in better agreement after this step. Downcast and Upcast T-S curves also moved closer together where temperature is decreasing with depth.
Differences between channel pairs are hard to assess due to shallow casts and active mixing, but estimates were made in a few casts for each CTD. 

	Cast #
	Press
	T1-T0 
	C1-C0
	S1-S0
	Descent Rate

	2024-014-0011
	250
	+0.0004
	+0.00022
	+0.0020
	High, Steady

	2024-014-0080
	330
	+0.0001
	+0.00024
	+0.0023
	High, Noisy

	2024-014-0081
	330
	+0.0001
	+0.00023
	+0.0018
	High, F. Steady

	2024-014-0090
	300
	+0.0001
	+0.00024
	+0.0024
	High, F. Steady


The differences are all small.
8. Conversion to IOS Header Format

The IOSSHELL routine was used to convert SEA-Bird 911+ CNV files to IOS Headers. 
CLEAN was run to add event numbers and to replace pad values in the pressure channel with interpolated values based on record number.
9. Checking Headers

· The cross-reference check and header check were run. The station names are long so don’t show up fully. There are no negative fluorescence values.
· Surface check was run and found an average  of 2.5db. 
· All files were put through REVERSE and surface check was rerun looking for casts stopping with pressure <1db but none were found. 
· Cruise tracks were plotted. The cruise track in Juan de Fuca Strait was very complex so the plots were split into 2 sections for better display. The plots were added to the end of this report. 
10. Shift
Fluorescence

SHIFT was run on the SeaPoint fluorescence channel in all casts using the usual advance of +24 records. Plots show that the vertical offset between downcast and upcast for fluorescence is reasonably close to that for temperature after this step.
Dissolved Oxygen 

The Dissolved Oxygen voltage channel was aligned earlier. A few casts were checked to see if the alignment looked good, and it looked very good.
Conductivity
Tests were run on a few casts to assess what settings are best to align conductivity with temperature (as judged by the effect on salinity as seen in T-S space). The best settings were -1.3 records for the primary and -0.5 records for the secondary. 

SHIFT was run twice, once for each conductivity channel. Salinity was recalculated.

11. DELETE

The following DELETE parameters were used: 

Surface Record Removal: Last Press Min
Maximum Surface Pressure (relative): 10.00
Surface Pressure Tolerance: 1.0                  Pressure filtered over 15 points

Swells deleted. Warning message if pressure difference of 2.00

Drop rates <   0.30m/s (calculated over 11 points) will be deleted.

Drop rate applies in the range:  10db to 10db less than the maximum pressure 
Sample interval = 0.042 seconds. (taken from header)

COMMENTS ON WARNINGS: There were no warnings.
The DEL files were copied to *.edt so there will be a complete set even if no editing is required for any casts.
A check value was calculated to ensure the water depths entered in the file headers are reasonably accurate.
Check = Maximum depth sampled + Altimetry at bottom of cast -Header depth entry
We usually expect to get values  within ±10m. Differences >5m were investigated to ensure header entries for water depth agree with the log and that the altimetry minimum was clear. There were 13 cases to examine.  

First the sounder depth from the log was compared with the header entry and for 9 cases the results using the log entries were much better, bringing check values to <6m.

The log depths were entered in the headers for DEL files for casts: 11, 15, 17, 27, 70, 83, 87, 90, 99.
For events 21, 64, 74, 106 the log values also produced large differences. The altimetry readings look accurate for those casts; there was little noise in the profiles. 

· Cast #21 has a check value ~10m so that may just be a case of shoaling – the maximum pressure sampled was 211m and if that was judged by altimetry, then the depth was probably about 220 when the CTD was at the bottom. The header entry was changed to 220m..
· Cast #64 has a note in the log “Echo showed we were on top of some thick sediments – current probably pulled the CTD away from the moraine bank. This likely explains the check value. Using the maximum depth sampled plus altimetry was used to estimate bottom depth.

· For casts #74 and 106 no obvious problem was found. The large differences are likely due to significant differences in water depth through the cast. Since the depth when the bottom was sampled is most important to know, the sum of altimetry plus maximum depth samples were added to provide water depth.

Corrections to water depth were made to the 13 DEL files.
The DEL files were submitted to the CTD-QC File Processor and DELPRED files were received.
12. Other Comparisons

Experience with these sensors since last factory service –  
This equipment was used on only one previous cruise since it was last serviced and data from that cruise has not been completely processed yet. 
2024-006 - Provisional results show that the primary salinity was low by about 0.0035psu which is likely partly due to incomplete flushing, so salinity was likely within ±0.002psu. The secondary salinity was higher than the primary by about 0.002psu but malfunctioned for some casts so there are insufficient data to provide a reliable comparison. The preliminary dissolved oxygen comparison suggests that the DO sensor was reading low by about 5 to 5.5%, which seems unusually high given the sensor had just been serviced. 
Historic ranges – Profile plots were made with 3-standard deviation climatology ranges of T and S superimposed. There were salinity values outside the climatology including a few low values near the surface and high values near the bottom just east of the Gulf Islands; such former are common in this area and the latter likely indicate an influx of oceanic water at depth. All temperature data were within the climatology. There is no indication of calibration problems.
Post-Cruise Calibration – There were no post-cruise calibrations available. 

13. DETAILED EDITING
The primary channels were chosen for editing and archiving.
The DEL files were submitted to the CTD_QC File Processor. The DELPRED files produced were used for editing.
Most of the casts are from near-shore and/or active mixing zones, so many unstable features are likely real. Most casts required editing at the top and/or near the bottom where the instrument descent rates were very low. Salinity was edited for some files.
Casts that did not require editing were: 15, 25, 66, 68, 77, 82, 87, 96, 99, 102, 110, 111.
Notes about editing applied were added to the files.
The edited files were copied to *.EDT.
After editing T-S plots were examined for all casts. Unstable features remain but these look likely to be real features; no further editing was applied.
The EDT Files were submitted to the CTD_QC File Processor.

14. Corrections to Pressure, Salinity and Dissolved Oxygen Concentration

There is no indication of a problem with pressure calibration. Preliminary results from 2024-006 suggests that salinity is within ±0.002psu but dissolved oxygen looked low by 5 to 5.5%. While that seemed an unusually large error given recent service, the data look quite consistent. 
Calibrate was run using file 2024-014-recal.ccf to correct dissolved oxygen as follows:
DO:SBE corrected  = 1.0547 * DO SBE + 0.0091
15. Fluorescence Processing
A median filter, size 11, was applied to the fluorescence channel in the COR1 files. (Output:*.FIL)
16. 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.

On-screen T-S plots were examined. No problems were found.
Profile plots were examined. The only problem found was a spike in fluorescence at the bottom of cast #59; that cast hit bottom and records had been removed from the bottom, but the bad fluorescence had been moved higher by the SHIFT step. CTDEDIT was run a 2nd time on this file to remove the spike in fluorescence. CALIBRATE, FILTER and BIN AVERAGE were rerun on that file.
17. Final CTD File Steps (REMOVE and HEADEDIT)
For all casts REMOVE was run to remove the following channels:

Scan_Number, Temperature:Secondary, Conductivity:Secondary, Salinity:T1:C1, Oxygen:Voltage:SBE, Descent_Rate, Altimeter, Status:Pump, Flag and Prediction_Flag.
Dissolved Oxygen was derived in mass units and that was used to calculate DO saturation. 
This is an area where saturation values always have a large range due to very different environments.

Plots of near-surface saturation show a range of 53% to 122%, 

· The highest value was in Saanich Inlet and the lowest were in the active mixing areas of Juan de Fuca Strait and Gulf Islands.
· The cast from furthest offshore, Swiftsure-34, had a surface saturation of ~103% which is typical of offshore values. 
· Values in the Strait of Georgia furthest from shore were typically from 99% to 105%.

These results suggest that the recalibration was appropriate as offshore values tend to be in the 99-106% range, with some variability depending on surface mixing conditions.

REORDER was used to get the 2 dissolved oxygen channels together.

HEADER EDIT was used to fix formats and channel names and to add comments about processing. 
The Standards Check routine was run and no problems were found. 
The Header Check was run; no problems were found. 
Profile and T-S plots were examined. No problems were found.
The following details on sensor history were sent to J. Bedard. 
        Temperature                    ' '             
2095

        Conductivity                   ' '               3531 – Prelim comparison from 2024-006 indicates salinity low by 0.0035; likely incomplete flushing accounts for part of difference, insufficient evidence for recalibration; probably within +/- 0.002psu.

        'Pressure:Digiquartz with TC'  ' '     75636 – No evidence to judge accuracy 

        Temperature:2                  ' '             4700

        Conductivity:2                 ' '              3396– Too few data in comparison – malfunction during 2024-006. Sal1 higher than Sal0 by 0.002psu.

        'Oxygen:SBE 43'                ' '           3038 – Prelim comp from 2024-006: DO:SBE corrected  = 1.0547 * DO SBE + 0.0091

        Fluorometer:Seapoint           ' '         3950

        Altimeter                      ' '                 76341

Particulars

917. Intended to be event 17 at SCstar_3 but no data acquired. Renumbered in log as 917.

17. Cast at Haro-17.
18. Data acquisition did not start until about 13db.

21. Fluorescence said to be noisy in log, but it is from Haro Strait and does not look out of line for that area.
28. Poor conductivity data in both channels from 78-80db.

29. Data acquisition did not start until about 5db.

35. Sounder depth variable – lots of fish.

59. CTD hit bottom.

62. No archived.

64. Echo showed on top of some thick sediments. Current probably pulled the CTD away from the moraine bank.

99. Ship depth 207m, depth sounder off.

103. Start time stamp from 70m, not from start.
CRUISE SUMMARY – CTD

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

	1
	SEABIRD
	911+
	550
	No
	Yes

	Calibration Information - 550

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature


	2095
	24 Feb 2024
	Factory
	
	

	Conductivity
	3531
	12 Mar 2024
	Factory


	
	

	Secondary Temp.


	4700
	15 Mar 2024
	Factory


	
	

	Secondary Cond.


	3396
	08 Mar 2024
	Factory


	
	

	SBE 43 DO sensor
	3038
	09 Mar 2024
	Factory
	
	

	Altimeter
	76341
	10 Feb 2021
	Factory
	
	

	Pressure Sensor
	75636
	20 Mar 2024
	Factory
	
	

	SeaPoint Fluor.
	3950
	May 2023
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