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PROCESSING NOTES
Cruise: 2024-028				Agency: OSD
Location: Johnstone Strait, Juan de Fuca Strait, WCVI, NCVI
Project: Juvenile Salmon
Chief Scientist: Tabata A.			Platform: Sir John Franklin
Dates: 	1 October 2024 – 15 October 2024

Processed by: Germaine Gatien			Date of Processing: 8 July 2026 – 11 August 2026
Number of original HEX files: 42		Number of processed CTD files:  41 (1 cast aborted)
Number of rosette casts: 41			Number of processed CHE files:  41
Number of original TSG hex files: 2		Number of processed TOB files:  0

INSTRUMENT SUMMARY
CTD #506 was mounted in a rosette and attached were a Wetlabs CSTAR transmissometer (#983DR), a SBE 43 DO sensor (#0997), a SeaPoint Fluorometer(#3949) and  a Valeport altimeter (#75321).  
Seasave version 7.26.7.121 was used for acquisition.  
The Deck Unit was SBE11P #1043.
The logging computer was Lenovo Thinkcentre #103.

A thermosalinograph (SeaBird 21  S/N 2844) was mounted with a Wetlabs WETStar fluorometer (#1663). The sampling interval of the TSG was 30s.

SUMMARY OF QUALITY AND CONCERNS
The Daily Science Log Book was missing a list of personnel. A cruise report was found with those details. The Sampling Logs contained required information. 

File names used at sea had a format error: only 3 digits were used for the event number portion.

Salinity and dissolved oxygen calibration sampling came from only 2 casts.

No estimate was made of dissolved oxygen data accuracy as there was insufficient sampling for that, but no particular problems were noted. Dissolved oxygen data from the CTD were recalibrated based on results of this cruise and previous cruises using the same sensor.

The TSG records were short with about 15 minutes in one file and 21 hours in the other. This is not enough to enable reasonable comparisons. Data collected with this TSG during other Franklin cruises in 2024 were not considered suitable for archiving and the same decision was made for this cruise. 

A flow meter for this thermosalinograph and a switch to an instrument that does not need such a high flow rate will enable better use of TSG data from the Franklin. 

Please record the times that loop samples are taken rather than, or as well as, the station name. Drift during activities can lead to significant changes in water properties.

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

Preliminary Steps
The configuration files did not change through the cruise. They were identical to those used during 2024-027. No errors were found.
The Log Book and rosette log sheets were obtained. 
· Nutrients, extracted chlorophyll, dissolved oxygen and salinity data were obtained in QF spreadsheet format from the analysts.
· The cruise summary sheet was completed.
· The history of use of the pressure sensor, conductivity and dissolved oxygen sensors was found. 

BOTTLE FILE PREPARATION
ROS files were created using the xmlcon files created in acquisition. The tau correction was selected, as well as the hysteresis correction since there was one cast deeper than 1000db. 

Next, each of the analysis spreadsheets were examined to see what comments the analysts wanted included in the header file. These were used to create files 2024-028-bot-hdr.txt which will be updated as needed during processing.
DISSOLVED OXGYEN  
Dissolved oxygen data were provided in spreadsheet QF2024-028_OXY*.xlsx which includes flags, comments and a precision study. Draw temperatures are available. The spreadsheet page with the final data was simplified and saved as 2024-028oxy.csv. 
There were no comments marked ALL.
EXTRACTED CHLOROPHYLL
Extracted chlorophyll and phaeo-pigment data were obtained in file QF2024-028_CHL QF*.xlsx. The file included comments and flags and a precision study. A simplified version of the spreadsheet was prepared and saved as 2024-028chl.csv. The csv file was then converted to individual CHL files. 
SALINITY 
Salinity analysis was obtained in file QF2024-028_SAL.xlsx. There were no duplicate samples taken so there is no precision study. The analyses were carried out in a temperature-controlled lab 24-36 days after collection. The files were simplified and saved as 2024-028sal.csv. 
NUTRIENTS  - 
The nutrient data were obtained in spreadsheet QF2024-028_NUTS*.xlsx. This includes a precision 
There were no event #s in the fille. Those were added.
study. The file was simplified, saved as 2024-028nuts.csv. 

There was just one DO sample that was flagged due to a leak; flag 3 was added to Chl, Nuts and Sal samples #52 (event 104).

The CSV files and ROS files were submitted to a routine that produces CHEPRELIM files; those contain CTD and Sample data. The output files are to be used to produce CHE files.
The output of that routine includes an error log. This turned up a few problems that were fixed and the routine was rerun.

Another set of files – SAM – were created only for checking for outliers and running COMPARE to see what recalibrations are needed. They are not used in creating CHE files.
The ROS files were converted to IOS format. CLEAN was run to create BOT files. 
Temperature and salinity were plotted for all BOT files to check for significant outliers. 3 bad values in the secondary salinity were found and values were padded. (Scans 81796-81798.)
Those values were padded in the ROS and BOT files.
Add Sample # was used to create SAM files.

A preliminary header check turned up no obvious errors.
There were no salinity sample with values <25psu. A silicate correction will NOT be needed.

[bookmark: _Ref391479671]Compare  
Salinity  
Compare was run with pressure as reference channel. 
There were only 2 events with salinity sampling. 
There was a lot of variability above 100db.
	SAL 0-Bottle Sal
	Average
	Std Dev

	All bottles
	-0.0006
	0.008392

	P>100db
	 0.0004
	0.001006

	
	
	

	SAL1-Bottle Sal
	Average
	Std Dev

	All bottles
	-0.0004
	0.008586

	P>100db
	0.0004
	0.000617



Both salinity channels are low if all bottles are counted and slightly high if bottles from the top 100db are excluded. This makes sense since incomplete flushing of Niskin bottles has a more serious consequence in areas with higher vertical salinity gradients. 
Below 100db both CTD salinity channels are low by an average of 0.0004psu, but the standard deviation is a little higher for the primary salinity.
The deepest bottles indicate the primary CTD salinity is low by between 0.001 and 0.0015psu and the secondary is low by between 0.0005 and 0.0010psu. 
All comparisons below 200db show all CTD salinity to be within 0.0015psu of bottles and the secondary within 0.0010psu of bottles.
Overall the secondary looks slightly more accurate, but there are too few data to put much weight on that conclusion and they are both close enough to not require recalibration.

The analyst was sent a new version of the QF Sal file that notes the average of dups looks good for sample 14. 

For full details for the COMPARE run see file 2024-028-sal-comp1.xls.

Dissolved Oxygen 
COMPARE was run with pressure as the reference channel. 

During this cruise there were only 2 casts with DO sampling. 
DO #997 was used for 5 other cruises since it was last serviced; 3 of those included DO sampling. The results of the first 2 were similar. The offset is not expected to change with time so it was used for all cruises after the first, which was a Line P cruise with good sampling. Offset = 0.032mL/L.

For this cruise the scatter is very high. There are highly variable gradients, both in sign and magnitude. So it is difficult to judge what to include in the fit.
When just 2 outliers are excluded the fit was:
CTD DO Corrected = CTD DO *1.045 + 0.032
This is remarkable close to the result when used during 2024-026 and 2024-027 which also included sampling from only 2 casts:
CTD DO Corrected = CTD DO *1.042 + 0.032 		2024-026
CTD DO Corrected = CTD DO *1.0411 + 0.032		2024-027
Plots were made of SBE DO and Titrated DO values versus salinity to check for outliers. None were identified.

Fluorescence – 
COMPARE was run with extracted chlorophyll and CTD Fluorescence from a SeaPoint fluorometer using pressure as the reference variable. 
Most samples are from the top 6m and only 4 from below that; the deepest is from 25db.. 
Fluorescence is 94% of extracted CHL when all data are included.
It about 2 times CHL when CHL is <0.5ug/L and settles to about 35% when CHL is >5ug/L. 
This is the usual pattern seen with these fluorometers although a little lower than usual 
There was one outlier but the fluorescence was extremely noisy during that bottle stop.

Duplicate A was rejected for sample 30 from event 72. The analyst asked for check since dups were very different. Sample B is more in line with the general fit though still somewhat high.


For more detail see file 2024-027-fl-chl-comp1.xls.

Conversion of Full Files from Raw Data
Hex files were converted using file 2024-028-0001.xmlcon.
File 2024-028-0001 will not be processed further as it was aborted due to a leak. A file for the same site is 2024-028-0003.
All expected channels were found and profiles look reasonable.
Descent rate, oxygen concentration and SBE salinity will be derived later.

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.
A large conductivity spike in cast #104 was removed by this process.

ALIGN DO
A test was run on cast #104 to see what setting worked best to get dissolved oxygen and temperature profiles being in good alignment. In the past +2.5s has worked best but the last time this CTD was used +2s looked better. Tests were run on 3 casts and +2s does look best. This can be adjusted later, if necessary.
ALIGNCTD was run on all casts to advance the oxygen voltage by +2s, a setting which has worked well in the past for this type of sensor. Plots were examined and alignment does look improved although the upcast data are very noisy making this a difficult judgment.

CELLTM
The noise in the upcast data makes tests for the best parameters for this routine very difficult to interpret. In the past when upcast data were not so noisy, the default setting of (α = 0.0245, β=9.5) was generally found to be the best choice. 
CELLTM was run using (α = 0.0245, β=9.5) for both the primary and secondary conductivity. 

[bookmark: _Ref392679551]DERIVE and Channel Comparisons
Program DERIVE was run on all casts to calculate primary and secondary salinity, dissolved oxygen concentration and descent rate.

Checks were made that each step worked properly:
· Spikes in temperature and conductivity channels were mostly smoothed by the WILDEDIT step with the ones that remaining being mostly during upcast stops. 
· The dissolved oxygen alignment is definitely improved and downcast features are in better agreement, so ALIGNCTD appears to  have worked well. 
· CELLTM appears to have worked as expected bringing upcast and downcast T-S plots closer to each other, thought the upcast is so noisy it is hard to judge. 

DERIVE was run a second time on the 3 of the deepest casts to find the differences between the pairs of temperature, conductivity and salinity channels. Only 1 of those casts is deep enough to study pressure dependence. Two earlier cruises that used this equipment had major problems with one conductivity channel so are not included below. 
	Cast #
	Press
	T1-T0 
	C1-C0
	S1-S0
	Descent Rate

	2024-027-0015
	220
	+0.0001
	-0.00001
	-0.0005
	High, Steady

	2024-027-0130
	220
	+0.0004
	-0.00007
	-0.0012
	High, Steady

	“
	500
	+0.0005
	-0.00007
	-0.0012
	“

	“
	700
	+0.0004
	-0.00007
	-0.0012
	“

	2024-027-0135
	220
	+0.0003
	-0.00006
	-0.0015
	

	           “
	500
	+0.0003
	+0.00005
	-0.0009
	

	2024-028-0042
	350
	+0.0005
	-0.00004
	-0.0007
	High, V Noisy

	
	450
	+0.0006
	-0.00002
	-0.0009
	“

	2024-028-0102
	350
	+0.0007
	+0.00011
	+0.0005
	High, X Noisy

	2024-028-0104
	350
	+0.0005
	+0.00011
	+0.0005
	High, V Noisy

	
	450
	+0.0005
	+0.00011
	+0.0006
	“

	
	700
	+0.0006
	+0.00011
	+0.0007
	“

	
	1250
	+0.0009
	+0.00011
	+0.0004
	“


The differences are all reasonably small. There is a little drift with time in conductivity and hence in salinity, but the differences are not large. Temperature drift is very small. The descent rate was very noisy, so all entries are based on rough estimates..  
Two earlier cruises 2024-032 and 2024-026 had serious problems with the primary channels for part or all of the cruise. This appeared to clear up suddenly and there is no sign of a problem in this study.

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.

[bookmark: _Ref419820481]Checking Headers 
Surface check found the average minimum pressure of 2.9db which looks reasonable. 
No casts were very well mixed though a few were mixed to >10db.. 
The header check and cross-reference checks were run. An error was found and corrected in one station name – V!01 was changed to VI01 in event #30.

The altimeter and water depth readings from the headers of the CLN files were exported to a spreadsheet. A “Check Value” was calculated as:
      Check Value =  absolute value (Max. Depth Sampled + Altimetry header – Header depth entry)
Where that number was > 6m checks were made to see if the log entry for water depth differed from the header entry for the file and whether the altimetry signal at the bottom provided a good header value. 
Only casts #61 and 104 needed investigation.
For #61 the water depth in the log provides an excellent result. The value in the header is a repeat of the one from the previous site, so an obvious error. The value in the CHEPRELIM and CLN files were changed to 216.
For #104 – The altimetry is noisy at the bottom, so likely there was a lot of variability and the reading would depend on exactly when it was taken. So a difference of 9m is not unreasonable. No change was made to the entry.

There were no data collected close to the surface. Minimum pressure recorded was 0.95db.

[bookmark: _Ref391299004]Shift
Fluorescence
SHIFT was run on the SeaPoint fluorescence channel for all casts using the usual advance of +24 records. The routine did an excellent job of bringing the fluorescence offset close to the temperature offset.
Dissolved Oxygen 
The Dissolved Oxygen voltage channel was aligned earlier. A few casts were checked to see if the alignment looked ok, and it looked like the 2s setting was good. No further alignment was done.
Conductivity
During 2024-027 when the same equipment was used, tests were run and a setting of -0.7 records looks best overall for the primary conductivity and -0.6 records for the secondary conductivity. Tests confirm that is a good choice for these data. 
SHIFT was run on all casts using -0.7 records for the primary conductivity and -0.6 records for the secondary conductivity. Salinity was recalculated for both channels.

DELETE
DELETE was run on the SHFC1 files.
The following DELETE parameters were used for casts 1-39: 
Surface Record Removal: Last Press Min
Maximum Surface Pressure (relative): 10.00
Surface Pressure Tolerance: 1.0                  Pressure filtered over 9 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 = 042 seconds. (taken from header)
COMMENTS ON WARNINGS: The were no warnings.

T-S plots were made and show the data need some editing. The secondary channels look better overall, but the differences are small.

The DEL files were submitted to the CTD-QC File Processor routine to add editing predictions.
The DELPRED files returned were copied to *.EDT. 

[bookmark: _Ref513131535][bookmark: _Ref438021074]Other Comparisons
Experience with these sensors since last factory service – 
[bookmark: _Hlk159226847]The pressure sensor has been used for a number of cruises with no corrections applied. 
The oxygen sensor was used most recently during 2024-026 and 2024-027 on the same CTD. The; slope/offset used for recal were 1.042/0.032 for both. The DO sensor was also used during part of a Line P cruise in January 2024 with slope/offset 1.0232/0.32. 
All sensors were used during 2024-027 when pressure and salinity were not recalibrated. 
Historic ranges –Profile plots were made with 3-standard deviation climatology ranges of T and S superimposed. Where local climatology was available all temperature data fell within the limits except for a somewhat higher temperature around 75m during events #67-80 close to the north coast of Vancouver Island. Salinity values were also a little low around 120m at 1 of those sites and below 180m for 2 casts in Queen Charlotte Strait. None of these excursions look systematic and so are not indicative of calibration problems.
Post-Cruise Calibration – The pressure, conductivity and dissolved oxygen sensors were serviced in early 2026. Changes were small.  
Repeat Casts –There were no repeat casts and nearby casts were too shallow and in too active environments to provide reasonable tests of repeatability.  

DETAILED EDITING 
DELPRED files were edited.
CTDEDIT was used to remove records that appear to be corrupted by shed wakes. Salinity was cleaned to remove spikes that appear to be due to small misalignment or instrumental noise. All files required light editing.
Notes about editing applied were added to the files.

After editing, T-S plots were examined for all casts and a little more editing was applied to event #61. Some unstable features remain but a may be real given the active mixing in parts of this region.
All EDU files were copied to *.EDT.
The EDT files were zipped and sent to the CTD-QC file processor.

Corrections to Pressure, Salinity and Dissolved Oxygen Concentration
No correction will be made to pressure. There was no obvious problem but little evidence.
No correction will be applied to salinity as both channels compared well with bottles and no problems were noted during the previous cruise using this equipment.
A correction to silicate is not needed because there were no salinity values <25psu.

File 2024-028-recal1.ccf was prepared to apply the following correction to *.mrgcln
CTD DO Corrected = CTD DO *1.045 +0.032
That correction was also applied to the SAM files to enable a comparison.

COMPARE was run again on dissolved oxygen after recalibration. When the same points were included as in the pre-calibration fits, the SBE DO was high by an average of 0.003mL/L. We do expect the SBE DO to read a little higher than bottle samples due to incomplete flushing of Niskins and slow response of the SBE sensor. 
These fits are based on few bottles and there were some reversals in gradient during cast #42.
For further details see file 2024-027-dox-comp2.xls.

It is noted that a post-cruise service found a damaged membrane but the time this occurred is not known.

CALIBRATE was then run on the EDT files

Fluorescence Processing
A median filter, size 11, was applied to the fluorescence channel in the COR1 files. Plots of a few casts showed that the filter was effective. (Output:*.FIL)

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 and no problems were noted. 

Final Calibration of DO
There are insufficient bottle data to do a comparison of downcast SBE DO with upcast samples. 

Final CTD File Steps (REMOVE and HEADEDIT)
For all casts REMOVE was run to remove the following channels:
Scan_Number, Temperature:Primary, Conductivity:Primary, Oxygen:Voltage:SBE, Descent_Rate, Status:Pump, Altimeter, Salinity:T0:C0, Prediction Flag 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 and to add comments about processing. 
The Standards Check routine and Header Check were run; no problems were found.
Profile and T-S plots were examined and look ok.

Dissolved Oxygen Study
As a final check of dissolved oxygen data, % saturation was calculated and plotted. Values at 2 to 3m ranged 55% in Juan de Fuca Strait to 140% in Barkeley Sound. The values beyond the shelf break were about 99% and 101%,. Values are reasonable for those areas.

[bookmark: _Ref146698836]Final Bottle Files
CALIBRATE was run earlier and a second run of COMPARE.
SORT was run to arrange casts in pressure order.

For all casts REMOVE was run to remove the following channels:
Temperature:Primary, Conductivity:Primary and Salinity:T0:C0.

A second SBE DO channel with mass units was added for both the CTD DO and titrated DO and REORDER was run to get the pairs of DO channels together.

EDIT HEADERS was run to fix formats and channel names and to add comments about analyses and CTD processing. 
Data were exported from the CHE files to file 2024-025-bottles-final.xlsx. The entries were compared with the rosette log sheets.
It was found that cases of CHL duplicates did not have the flag 6 copied to the QF page so were missing from the CHE files.
Flag 6 was added to samples #: 2, 4, 6, 10, 20, 24, 26, 28, 32, 34, 36, 52, 56, 56, 58, 60, 62, 63, 65, 68.
The analyst agreed to those changes and found another missing flag and corrected that.

Standards check was run. No problems were found. 
The track plot looks fine.
A cross-reference listing and header check were produced for the CHE files. 

Thermosalinograph Data  
There were 2 thermosalinograph hex files. The first contained only 37 scans. 
The 2 configuration files matched and 1 was saved as 2024-028-tsg.xmlcon.
The configuration files match those used for 2024-027.
The hex files were converted using file 2024-028_TSG.xmlcon

The first file contains 37 scans and the second has 2508 scans, so about 15 minutes and 21 hours worth of data.
There were 3 loop samples but the first was taken just before the TSG started recording and 1 was taken after the TSG stopped recording. The second loop was taken at the same site as CTD cast #11 but the time was not recorded and the ship had a number of activities at that site and the position varied through that period. 

Loop 1 – 17:55 – just before TSG started recording Sal=31.005. 
TSG –  17:58 – Sal=31.592
CTD – 18:23 – Sal=31.881 on downcast and 31.886 after long stop at 5m during upcast. This cast was at same site but there was a little drift in position. The salinity looks quite well mixed in the top 8m.
It is possible that this loop was taken before flow in the loop was well established. 

Loop 2 – 31.9714  at station T01 – time not recorded 
TSG – 31.96 at time of CTD cast – TSG salinity rapidly increasing at that time so likely while ship was moving
CTD salinity was about 32.028 during downcast around 5.5db and 32.034 during upcast stop at 5m.
It appears that the loop matches the TSG reasonably well for this case. But both loop and TSG are lower than the CTD.
This suggests that the TSG itself worked well but that water in the loop has lower salinity than the CTD. This could be due to a mismatch in time at a point when salinity was varying. This could be due to a low flow rate as has been observed in the past from the Franklin, but this is definitely no proof of that.

There is insufficient information to establish whether these data are useful or not. The history of TSG sampling on the Franklin is not encouraging.
Serious problems were encountered with this TSG during 2024-027 and those data were not considered suitable for archival..
Serious problems were also encountered with a different TSG during 2024-025 and 2024-026 and those data were also not considered suitable for archival.

This suggests that the main problem is with the flow in the loop. It may be slow and efforts to improve it in previous cruises led to variable rates that confound any attempt to produce reliable data. A flow meter would be a great addition to the information and a TSG that does not require such a high flow rate is recommended. 

Preparing Final Files 
Not prepared for archive.

PARTICULARS  - Notes from Daily Science Log and Rosette logs
CTD
1. Hydraulic leak on winch. Sat at 80m for awhile. Aborted to fix leak.
72/73. Accidentally used 2 event numbers. All should be 72. Error in Sampling Log.  #s will be off one from GFBIO after this. Problem noted in Daily Science Log.
109.File named as event 108 should be 109. Sampling Log is correct.
135. File named as event 134 should be 135. Sampling Log is correct. 

TSG Field Notes 
TSG: the TSG flows are lower than they should be but that is all we are going to get. Periodically, I went down to do flow rates into a little plastic 1L measuring cup they have. Not super calibrated but the graduated cylinders don’t fit in the sink.  I would periodically record the flow rates in case they might help.



2024-028 CRUISE SUMMARY – CTD
	CTD#
	Make
	Model
	Serial#
	Used with Rosette?
	CTD Calibration Sheet Competed?

	1
	SEABIRD
	911+
	0506
	Yes
	Yes



	Calibration Information - 506

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2374
	16Feb2023
	Factory
	
	

	Conductivity
	4448
	23Feb2024
	Factory
	22Nov2024
	Factory

	Secondary Temp.
	4883
	23Feb2023
	Factory
	
	

	Secondary Cond.
	4434
	23Feb2024
	Factory
	18Dec2024
	Factory

	Transmissometer
	983DR
	13Feb2024
	Factory
	
	

	SBE 43 DO sensor
	0997
	25Jan2023
	Factory
	3Dec2024
	Factory

	PAR sensor
	70613
	24Feb2021
	Factory
	
	

	SeaPoint Fluor.
	3949
	
	
	
	

	Pressure Sensor
	0506
	22Feb2023
	Factory
	
	

	Valeport Altimeter
	75321
	23Sept2020
	Factory
	
	




TSG Make/Model/Serial#:	SEABIRD/21/2488
	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature-SBE21
	2488
	[bookmark: OLE_LINK1]2Feb2023
	
	
	

	Conductivity-SBE21
	2488
	2Feb2023
	
	
	

	Temperature-SBE38
	0881
	18Feb2023
	
	
	

	Wetlabs WETStar Fluor.

For depths deeper than, and including, 125 dbar, we would wait 30 seconds before closing a bottle.  For depths shallower than, and including, 100 dbar, we would wait 60 seconds before closing a bottle. 

	1663
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