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PROCESSING NOTES
Cruise: 2024-025				Agency: OSD
Location: Strait of Georgia			Project: Strait of Georgia Juvenile Salmon
Chief Scientist: Tabata A.			Platform: Sir John Franklin
Date: 11 June 2024 – 24 June 2024 

Processed by: Germaine Gatien			Date of Processing: March 5, 2026 – 17 June 2026
Number of original HEX files: 39 +2 tests	Number of processed CTD files: 35*
Number of rosette casts: 34 +test		Number of processed CHE files: 34
Number of original TSG hex files: 1		Number of processed TOB files: not suitable for archive
* There were 5 casts at station SoG73 as tests were run to resolved CTD problems. 
Only cast #149 was prepared for the archive.

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.  This CTD was used for events #2, 149 and 150.

CTD #1222 was mounted in a rosette and attached were 2 Wetlabs CSTAR transmissometers (1201DR and 1883DG), a SBE 43 DO sensor on the primary pump (#4367), SeaPoint Fluorometer (#4186) with 3X gain on the secondary pump and an altimeter (#76341). This CTD was used for events #8 to 148.

A thermosalinograph (SeaBird 21  S/N 3363) 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 and Sampling Logs contained all required information and included useful comments about problems encountered. 

Serious problems were experienced at the beginning and end of this cruise. CTD #506 had large differences between conductivity channels, so CTD #1222 was used for most of the cruise. Towards the end there was severe spiking, so after several test casts with some sensors removed, a switch was made back to CTD #0506 for the last two sites. 

Salinity calibration sampling for CTD #0506 came from only 2 casts and was limited to 2 near-surface samples and 1 sample from the bottom of a cast. There was no dissolved oxygen calibration sampling for CTD #506.

There were 32 samples for CTD #1222 though many came from the top 100db where large vertical gradients lead to large differences due to incomplete flushing of Niskin bottles. There was useful sampling from 3 deeper casts, including dissolved oxygen sampling. 

As noted in the log the differences between conductivity channels was great for CTD #0506. The deep sample indicates that the secondary salinity is the more reliable; the difference between CTD secondary salinity and sample is close to that found during 2024-002. 

Based on the results of cruise 2024-002, Oxygen:Dissolved:SBE data in the downcast CTD files for casts #8 to #145 are considered, very roughly, to be:
      ±0.30 mL/L from 0-100db
      ±0.10 mL/L from 100db to 200db
      ±0.05 mL/L below 200db.
No estimate is available for the dissolved oxygen data from casts using CTD #0506.

There was no flow meter on the thermosalinograph. Based on reports during later Franklin cruises it is believed that flow rates were likely low and possibly variable. Salinity values compared poorly with CTD data and temperatures in the lab were unusually high even allowing for normal heating in the loop. A low flow rate may explain those results.  Fluorescence values were much higher than CTD fluorescence and rosette chlorophyll samples when the most recent calibration parameters were used. There were only 2 loops samples and they came from an area of great variability. The data reliability is considered low, so it will not be archived at this time. If further information becomes available from other Franklin cruises, this decision can be revisited.
 
PROCESSING SUMMARY
Seasave
This step was completed at sea; the raw data files have extension HEX.

Preliminary Steps
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. There was no useful information for CTD #1222 and CTD#506 was only used for a few casts.

BOTTLE FILE PREPARATION
ROS files were created using the xmlcon files created in acquisition. The tau correction was selected, but not the hysteresis correction since there were no very deep casts.

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 2024-025-bot-hdr506.txt and 2024-025-bot-hdr1222 which will be updated as needed during processing.

DISSOLVED OXGYEN  
Dissolved oxygen data were provided in spreadsheet QF2024-025_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 2024-025oxy.csv. 
EXTRACTED CHLOROPHYLL
Extracted chlorophyll and phaeo-pigment data were obtained in file QF2024-025_CHL QF*.xlsx. The file included comments and flags and a precision study. A simplified version of the spreadsheet was prepared and saved as 2024-025chl.csv. The csv file was then converted to individual CHL files. 
SALINITY 
Salinity analysis was obtained in file QF2024-025_SAL.xlsx which included a precision study. The analyses were carried out in a temperature-controlled lab 16 to 25 days after collection. The files were simplified and saved as 2024-025sal.csv. 
NUTRIENTS 
The nutrient data were obtained in spreadsheet QF2024-025_NUTS*.xlsx. This includes a precision study. The file was simplified, saved as 2024-025nuts.csv. 

The CSV files, ROS files and Daily Science Log were sent to go through a routine that produces CHEPRELIM files; those contain CTD and Sample data.
These files did not include the altimetry headers, but that affected only 1 cast since only 2 sampled close to bottom and 1 of those lacked a sounder reading. The header entry from the CTD file for event #114 was copied to the bottle file.

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.  None were found.
A preliminary header check turned up no errors.
Add Sample # was used to create SAM files

[bookmark: _Ref391479671]Compare  
Salinity  
Compare was run with pressure as reference channel. 
CTD #0506
There are only 3 samples from CTD #0506. These include 2 shallow samples with very high standard deviation in the CTD and 1 from 500db. The deep sample suggests that the primary salinity was reading low by 0.02855psu and secondary high by 0.0005psu. Bottles fired at the bottom of casts tend to be a little out of line with those fired during the ascent. Any error due to incomplete flushing of the Niskin bottle would lead to the CTD appearing to read too high. The standard deviations in the salinity during the 10s window were low. 

The profiles shows that the primary was much lower than the secondary, by about 0.03psu, throughout casts #2 and #149. This is out of line with previous use of these sensors during 2024-002.
In the absence of any other information, the secondary T and S data should be archived with no recalibration applied to salinity. This is in line with the only other history available for this CTD. (See Other Comparison in section 14.)

CTD #1222
There are 32 salinity samples from CTD 1222 including some deeper samples. Two of the deepest ones come from the bottom which is not ideal, but they are not out of line with other samples. This is an area where flushing of Niskin bottles is often incomplete due to very quiet conditions. Where local salinity gradients are large this tends to lead to the CTD salinity values being lower than bottle samples. That is clear in this comparison as the CTD looks very low near the surface and gradually grows closer to bottles so that 100db the two are reasonably close.

The primary salinity is low by 0.0039psu with a standard deviation of 0.0057psu and secondary is low by 0.0003psu with a standard deviation of 0.0057psu. So the secondary T and S are the better choice and there is no evidence to suggest it should be recalibrated. Removing a few more data (points above 150db) changes the average differences a little but does not change the choice of which sensor pair compares best and would not lead to a different decision on archiving or recalibration.

For full details for the COMPARE run see file 2024-025-sal-comp1.xls.

Dissolved Oxygen 
COMPARE was run with pressure as the reference channel. 
There was no sampling for DO sensor #0997 (on CTD 0506), so the results found during cruise 2024-002 will be chosen for recalibration.

There was no history for DO sensor #4367 (on CTD1222), but there were 32 calibration samples. Unfortunately many of samples are from close to the surface where bottles likely don’t flush well and the effect of that will vary since there are some local reversals at the surface. There is also a small range of DO values with none  < 2.3mL/L. So an initial fit was done by setting the offset to 0 and excluding records which have the SBE DO reading higher than bottles. These sensors drift lower so there is no expectation that it should ever read high. A few other outliers were identified that had been flagged by the analyst though none were extreme outliers. And one other was identified that came from the bottom of cast #136; bottom samples are often out of line in these fits.

The resulting fit is based on very little evidence but does show drift low by about 2.4%. These sensors tend to read low by 2 to 3%, due to either calibration drift or slow response. Recalibration by adding 2.4% is a reasonable estimate and will certainly be better than leaving the data uncorrected.

Outliers: There are no outliers that cannot be explained due to large DO vertical gradients.
For full details for the COMPARE run see file 2024-025-dox-comp1.xls.

Recalibration will be applied by using:
CTD DO Corrected = CTD DO *1.024  		(Events #8 to #141)
CTD DO Corrected = CTD DO *1.0232+0.032 	(Events #2 and #149)

Fluorescence – 
COMPARE was run with extracted chlorophyll and CTD Fluorescence from a SeaPoint fluorometer using pressure as the reference variable. 
There are a lot of near-surface samples where local gradients vary and the effects of incomplete flushing lead to high variability in the comparison. The general pattern in the plot below is similar to results from other cruises, just noisier. Fluorescence is close to or higher than CHL when CHL is very low. It soon drops to about 60% with somewhat lower values when CHL is > 15ug/L. 


The fit of FL vs CHL is shown below. The offset was set to 0. The average of FL/CHL is 0.55. The slope of the fit is 0.47.


Conversion of Full Files from Raw Data
Hex files were converted using matching configuration files.
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.

ALIGN DO
ALIGNCTD was run on all casts to advance the oxygen voltage by +2.5s, a setting which has worked well in the past for this type of sensor. 

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:
· The temperature and conductivity were smoothed by the WFILTER step.
· The dissolved oxygen upcasts are quite noisy so hard to assess, but the 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 though noisy upcast data makes the judgment difficult. But in general it has the effect of 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.

DERIVE was run a second time on some of the deeper casts to find the differences between the pairs of temperature, conductivity and salinity channels. Results from a few casts from 2024-002 and 2024-032 are included for comparison with the #0506 casts. The primary conductivity and salinity channels were found to be bad during the previous cruise. 

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

	2024-002-0050
	1000
	-0.0003
	-0.00006
	-0.0006
	High, V Noisy

	2024-002-0074
	1000
	+0.0004
	-0.00015
	-0.0023
	High, X Noisy

	2024-002-0090
	1000
	+0.0003
	-0.00018
	-0.0024
	High, X Noisy

	2024-032-0058
	700
	0
	+0.00278
	+0.0283
	High, Steady

	2024-032-0067
	560
	-0.0001
	+0.00272
	+0.0280
	High, Steady 

	2024-032-0084
	650
	0
	+0.00260
	+0.0265
	High, Steady

	2024-025-0149
	500
	-0.0001
	+0.00285
	+0.0292
	High, V.Steady

	CTD #1222
	
	
	
	
	

	2024-025-0016
	250
	+0.0004
	+0.00037
	+0.0034
	High, V.Steady

	2024-025-0136
	495
	+0.0005
	+0.00036
	+0.0032
	High, V.Steady


The cast using CD #0506 is in line with results from 2024-032 and are now clearly due to the primary conductivity based on comparison a deep calibration salinity samples 
The differences for CTD #1222 are small.

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 1.9db which looks reasonable. Data acquisition was stopped when the CTD reached about 5db. 

The cross-reference check was run. 
· There were a number of errors in station names – in most cases the entry from the previous site was repeated – station names were corrected for events #109, 120, 145, 146, 147. For event 149 the log entry is wrong and the file entry is correct. This was confirmed by position not matching SOG73. After these corrections a track plot was made to confirm that the station names make sense.
· A few station names with letters plus numbers used lower-case; upper-case is the standard for most station names. The names were mostly standard in the log. This was corrected for events #148 and 149. For #150 the name was in lower-case in both log and file, so was left unchanged.

The header check routine was run and no errors were found but spikes mean min/max value checks were not useful.

The altimeter and water depth readings from the headers of the CLN files were exported to a spreadsheet. A “Check Value” was calculated by subtracting water depth from maximum depth sampled plus altimetry header. Where that number was > 5m checks were made to see if the log entry differed from the header entry and whether the altimetry signal at the bottom provided a good header value. 
· In one case the log matched the header entry and the check value was only 7db, so no change was made.
· 4 cases were found where the difference was >18db and using the log entry produced check values that ranged from 1 to 7db. The log entries were entered in the headers for events #10, 48, 52 and 57. The difference is likely due to the sounder depth entry in the log being checked closer to the cast time than the UTC start times.
The same changes to station names and water depth were made to affected SAM files.

The altimetry headers had not been entered in the program to produce the CHEPRELIM files. Only cast #114 did sample near bottom, so the entry from the full data file was copied to the bottle file.

[bookmark: _Ref391299004]Shift
Fluorescence
SHIFT was run on the SeaPoint fluorescence channel for all casts using the usual advance of +24 records. Plots show that the fluorescence offset is reasonably close to the temperature offset after this step.
Dissolved Oxygen 
The Dissolved Oxygen voltage channel was aligned earlier. A few casts were checked to see if the alignment looked ok, and it did. No further alignment is needed for the DO concentration channel.
Conductivity
The last time CTD #0506 was used a setting of -0.6 records was used. 
Tests were run on a selection of casts to find the alignment shift best for the secondary conductivity sensor as judged by noise in T-S space. The primary conductivity is bad so wasn’t tested.
The best choice was -0.6 records for the secondary channel.
SHIFT was run on all casts using -0.6 records and salinity was recalculated for the secondary channel.

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: There were warnings associated with the spikes noted at sea. They occurred during upcasts or at the bottom, so no downcast data are affected.

[bookmark: _Ref513131535][bookmark: _Ref438021074]Other Comparisons
Experience with these sensors since last factory service – 
[bookmark: _Hlk159226847]CTD #506
2024-002 – Used for most of the cruise. Primary Salinity estimated high by 0.002 and secondary high by 0.0003. Dissolved oxygen was recalculated with scale/offset 1.0232/+ 0.032. 
2024-032 – Used for only a few casts and malfunctioned Results from 2024-002 used for DO calibration.
CTD #1222 
2024-001 – Used for only a few casts and different T/C sensors. Pressure appeared to be ok. No useful history. DO sensor used during 2024-002 (slope 1.0232 and offset +0.032)

Historic ranges –Profile plots were made with 3-standard deviation climatology ranges of T and S superimposed. Local climatology was not available for some casts. All salinity data fell within the local climatology where available and the only excursions in temperature were around 125m at station SOG41 and 70m at SOG50 where it was near the maximum or very slightly above that. These look like real features and have been noted in other cruises in the northern Strait of Georgia. Since there is no evidence of systematically high temperatures, it is not indicative of calibration problems.
Post-Cruise Calibration – Pressure was found to be low by 1.48db in January 2025. 
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
The *.DEL files were zipped (2024-025-del.zip) and submitted to the CTD-QC-File Processor. DELPRED files were returned. 
There are 5 cast files for site SOG73 as the science crew tried to deal with spikes. The best data appear to be from events #145 to 120db using CTD#1222 and #149 to 500db using CTD #0506. The files for events 146, 147 and 148 are less useful as they do not contain dissolved oxygen, fluorescence and transmissivity data. 
Plots were made of files #145 and 149 to judge whether the 2 CTDs are in reasonable agreement. They vary quite a lot though the differences don’t appear to be systematic. There was a large spike at the bottom of #145. The casts were separated in time and a comparison in such shallow water is not very useful. Only file #149 will be processed further. That was the cast noted in the log as “the real SOG73”.

The cast start times for events 45, 46, 47, 48 and 49 differed by 56min, 17min, 14min and 96minutes. There were problems with all of the casts using CTD #1222 from about 120db down, with #148 being the worst.  Comparing the 2 CTDs there are differences in salinity and temperature at particular depths but they are not systematic. 
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AI-generated content may be incorrect.]In T-S space, when all the casts at SOG73 are plotted cast #149 data stand out as different. This is an area where variability is expected, but the differences are notable. The maximum salinity plotted was set to ensure the deep data from event #149 were not included since the other casts did not go that deep.
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Casts 146-148 will not be sent to the OSD Archive since they compare well with #145 but do not contain DO, Fluor, Transmissivity and altimetry. So those casts were not put through CTD EDIT and will not be archived. 

The secondary T and S were selected for archiving.
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 file.

After editing, T-S plots were examined for all casts and no further editing was found necessary; some unstable features remain but are may be real given the active mixing in this region
All ED1 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 was applied to pressure and salinity.

First corrections were applied to the CHEPRELIM files.
File 2024-025-recal-sil was applied to all bottle files to correct silicate IF salinity <25psu as this did occur for a few casts.
File 2024-025-recal-1222.ccf was prepared to apply the following correction to dissolved oxygen for events #8 to #141:    
CTD DO Corrected = CTD DO *1.024
File 2024-025-recal-0506.ccf was prepared to apply the following correction to files #2 and 149 only.
CTD DO Corrected = CTD DO *1.0232 +0.032

COMPARE was run on dissolved oxygen for CTD1222 after recalibration. When the same points were included as in the pre-calibration fits, the SBE DO was low by an average of 0.031mL/L. When forced through the origin the fit of differences against SBE DO was very flat. See 2024-025-comp2.xls.
For further details see file 2024-025-dox-comp2.xls.

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)

1. Final Calibration of DO
As a final check CTD files were thinned to the levels of bottles. 
There are too few samples to do a good comparison of downcast DO with upcast bottles. But using the few bottles available below 10db shows that the SBE DO is lower than bottles by about 0.03mL/L with a large standard deviation at 0.082mL/L. We normally expect the downcast values to read higher than bottles due to a combination of slow sensor response and incomplete flushing of Niskin bottles. However, the DO gradients are very low at the levels included in the comparison and include many small reversals in gradient, so both effects are likely small. This comparison does not justify any estimate of error, but does not suggest any significant problem. 

2. 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 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. 
For event 149 channel fluorescence was removed.

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 between ~78% at SOG23 to 145% at station SOG11.  These are reasonable values for this area and season. The lowest values were from well-mixed casts.

[bookmark: _Ref146698836]Final Bottle Files
CALIBRATE was run earlier on these files.

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, Oxygen:Dissolved:SBE in mass units and Flag. (Note that the mass units had been derived before recalibration of DO, so were removed and then derived again.)
For event #141 channels Fluorescence, Transmissivity, Oxygen:Dissolved:SBE were removed.
For event #149 channel Fluorescence was removed.

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. The vessel name was changed to standard format and the geographic area was changed from NE Pacific to Strait of Georgia.

Data were exported from the CHE files to file 2024-025-bottles-final.xlsx. The entries were compared with the rosette log sheets.
Problems were found in casts #114 and 136. For samples 36, 50 and 61 there were bottles planned but they did not fire. The DO sample was flagged 1 while the others were not flagged. Flag 1 is used when a sample is lost. Flag 9 is correct where a sample was planned but not taken.
The flags and comments were updated in the final files.

Plots were made of variables and turned up another problem. All samples #66 from event #149, thought to be fired at the surface, look like they are from deep water, likely 500m. CHL was below the limit of detection and the salinity matched the 500m sample. Nutrients are also similar to the 500m values. The Niskin likely closed near the bottom. 
The sample values were padded with flag 5 and a comment.

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 was 1 thermosalinograph hex file. 
The configuration file created in acquisition was used to convert the hex file to CNV format.
No history was found for this thermosalinograph since it was last calibrated. 
There is little history for TSGs on the Franklin. During a later cruise using a different TSG there were comments about low and possibly variable flow rates. 

The files were converted to CNV format. 
The CNV files were converted to IOS HEADER format.
CLEAN was run to add End times and Longitude and Latitude minima and maxima to the headers.
ADD TIME CHANNEL was used to add Time and Date channels.
A track plot was produced; the track is complicated but similar to the plot of stations occupied. The plot was added to the end of this report.

A plot of variables looks reasonable for both intake and lab temperatures and salinity. But the fluorescence looks very flat for most of the cruise. Checks will be made to see if any of the data are reasonable. There is no flow meter, but the temperature differences can be used to establish if the flow was well established.

The difference between the two temperature channels is very noisy. This may be partly due to the time-difference between intake and arrival at the lab and there are also many parts of the track where there is great variability in surface waters but fluctuating flow rate may also be a factor.

Checking Time Channel
· The CTD files were thinned to reduce the files to a single point from the downcast within 0.5db of 6db. These were exported to a spreadsheet which was saved as 2023-025-tsg-ctd-comp.xlsx.  38 CTD casts overlapped with TSG records, and had data within 0.5m of 6m.  
· The TSG ATC file was opened in EXCEL and reduced to times of CTD data in the spreadsheet. Those data were added to 2024-025-tsg-ctd-bot-comp.xls.
· To check for problems in the TSG clock or bad matches of TSG and CTD data, the differences between latitudes and longitudes were found. The median differences were <0.0000º for both latitude and longitude but the maxima and minima differences higher with differences as high as 0.005 º. The ship was on station so we don’t expect large differences, but these excursions are random in sign and may arise as the ship is still moving slightly when the CTD file is started. An exact match is not possible with 30s sampling. The 2 clocks appear to be in reasonable agreement. 

Comparison of Temperature, Salinity and Fluorescence from TSG and CTD data
	Differences between TSG and CTD records:
There were 2 CTDs in use but only 1 cast in the comparison used the first CTD; the change was made due to signal issues and both CTDs are expected to provide similar temperature and salinity accuracy and the same fluorometer was used on both CTDs, so the data were combined in the comparison.
	
	Tint-Tctd
	Tlab-Tctd
	Tlab-Tint
	SALtsg-SALctd
	FLtsg/FLctd

	max
	5.5539
	4.9908
	1.3349
	0.1238
	7.429

	min
	-0.1671
	0.2652
	-0.9233
	-8.4371
	0.271

	median
	0.5837
	0.9726
	0.3748
	-0.6460
	1.415

	average
	0.9452
	1.3443
	0.3992
	-1.4458
	2.277

	std dev
	1.1308
	1.0624
	0.4007
	1.9825
	1.914



The intake temperature is higher than the CTD by 0.58C°. This is higher than we usually see, but it is known that the intake thermistor for the TSG is further from the loop intake than seen from other ships. The variability is also very high which may be related to variable flow rate.

The lab temperature is higher than the CTD by about 0.97C°. That also seems rather high but may well be accurate if the flow rate was low.

Salinity is lower than the CTD by an average of 0.64psu. That is a much larger difference than expected and the standard deviation is very high. Variable and sometimes low flow rates and bubbles in the loop may be factors.

There were only 2 salinity comparison samples. In one case the TSG salinity was higher by 0.2157psu and in the other it was lower by 0.3888psu.. These data were taken in areas of great variability so the differences are not surprising. Having only 2 samples is not very useful. 

The fluorometer on the TSG was last calibrated in 2021. Using those calibration parameters, the fluorescence looks much higher than the CTD fluorescence when the CTD is reading < 1ug/L and then closer to the CTD when it is ~2ug/L, gradually reducing to slightly lower than CTD.  Tests were run adjusting the calibration settings for the fluorometer, but none led to a better choice. What is particularly puzzling is a big change at event #76 when the TSG value rises by more than 224% while the CTD fluorescence rises by 14% and extracted CHL samples rise by 46%.. Once again the problem may concern flow rate. 


There were chlorophyll samples at 29 stations. There appear to be 2 different patterns in the data, which may be due to flow rate variations.


A plot of heating in the loop (Lab Temperature- Intake Temperature) versus CTD temperature is noisy but values are generally about 0.5C° which is believable. We expect heating to fall as intake temperature approaches the temperature of the vessel. That is the overall pattern here, but there is more noise than usual in the pattern. Having so little history for this vessel makes it hard to judge what is always a rough comparison especially in areas of high variability as may well be the case at many of these sites. Since the intake temperature is believed to be higher than ambient waters, a better estimate of heating is likely to be a comparison with CTD temperature.

These values are highly variable and larger than expected. We have little experience with the loop on the Franklin but it does seem likely that flow rates were often low leading to more heating in the loop.

We expect the heating in the loop to decrease as intake temperature rises and that is roughly seen in the following plot but it is far from clear.


Turning to salinity the flow rate would seem to be less significant. It will mean the match with CTD time is not as reliable as usual but given the ship was stopped we hope time is not a significant factor. The TSG salinity often looks very low. Bubbles in the loop water can explain low temperature but the TSG time-series plots don’t show much evidence of bubbles bursting.


Overall there are too many problems in these data to send them to the OSD Archive. When there is more experience with the Franklin system it may be possible to study this further.
See 2024-025-tsg-ctd-comp.xls for details.

Calibration History 
The TSG was used for one other cruise in 2021 when it performed well. A post-cruise calibration found large errors in conductivity.  

Conclusions
These data are not suitable for the OSD Archive.

Preparing Final Files 
Not prepared for archive.

PARTICULARS  - Notes from Daily Science Log and Rosette logs
1. Test cast – no sampling.
2. CTD 0506 used. Problems with bottles firing during test cast; removed trip mechanism and soaked in hot water. Differences in C sensors great; swap CTD.
8. Changed CTD to #1222 (same con file used for events 8 – 148).
16. Rosette sheet prepared wrong – bottles fired in reverse order. Fired bottle 12 at 10m just in case bottle #2 didn’t fire, but it wasn’t needed – not sampled.
40. CTD wire snapped before deployment – no cast at SOG19.
45. Post termination.
114. Bottle 2 (250m) didn’t fire.
136. Bottles 2 and 13 didn’t fire.
141. On descent DO, ALT, Trans and Fluor dropped to zero or negative, pump registered as being off but the data looked like it was on. Section of bad data during upcast at about 47-50db. No bottle stop affected.
145. Cleaned seacable and pylon connectors, spikes at 130m, on modulo error.
146. Cleaned rest of  connectors; Spikes at 130m, three modulo errors, lots of deck unit chirps.
147. Dummied off oxygen, altimeter, transmissometer, oxygen, fluorometer, pylon- pressure spikes at 218    lots of deck unit chirps, 11 modulo errors
148. Rebooted computer, pump failed at 230 on downcast, stopped at 330m, lots of deck unit chirps and timeout on upcast, modulo errors.
149. CTD 0506 used – fluorometer off but con file not changed. No chirps, errors or spikes. This is the “real” SOG73”. 
150. CTD 0506 used. Added fluorometer back on; no chirps, errors or spikes.




2024-025 CRUISE SUMMARY – CTD
	CTD#
	Make
	Model
	Serial#
	Used with Rosette?
	CTD Calibration Sheet Competed?

	1
	SEABIRD
	911+
	0506
	Yes
	Yes

	2
	SEABIRD
	911+
	1222
	Yes
	Yes



	Calibration Information - 506

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2374
	16Feb2023
	Factory
	
	

	Conductivity
	[bookmark: _Hlk174963438]3184
	18Jan23
	Factory
	22Nov2024
	

	Secondary Temp.
	4883
	23Feb2023
	Factory
	
	

	Secondary Cond.
	4395
	18Jan2023
	Factory
	18Dec2024
	

	Transmissometer
	983DR
	13Feb2024
	Factory
	
	

	SBE 43 DO sensor
	0997
	25Jan2023
	Factory
	3Dec2024
	

	PAR sensor
	70613
	24Feb2021
	Factory
	
	

	SeaPoint Fluor.
	3949
	3949
	
	
	

	Pressure Sensor
	0506
	22Feb2023
	Factory
	
	

	Valeport Altimeter
	75321
	23Sept2020
	Factory
	
	



	Calibration Information - 1222

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	5725
	13Feb2024
	Factory
	
	Factory

	Conductivity
	4448
	23Feb2024
	Factory
	23Feb2024
	

	Secondary Temp.
	5013
	7Feb2024
	Factory
	
	

	Secondary Cond.
	4513
	23Feb2024
	Factory
	23Feb2024
	

	Transmissometer
	983DR
	13Feb2024
	Factory
	
	

	SBE 43 DO sensor
	4367
	27Mar2023
	Factory
	
	

	SeaPoint Fluor.
	3949
	
	
	
	

	Pressure Sensor
	1222
	17Mar2022
	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
	3363
	[bookmark: OLE_LINK1]2FebJan23
	Factory
	21 Nov2024
	Factory

	Conductivity-SBE21
	3363
	2488
	2FebJan23
	21 Nov2024
	Factory

	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
	17June2021
	Factory
	
	



External sensor SBE38 – not connected.
[image: A map of a river

AI-generated content may be incorrect.]
[image: A map of the west and west elevation

AI-generated content may be incorrect.]
[image: A map of a river

AI-generated content may be incorrect.]
CTD FL and TSG FL versus event #

Fluor:CTD	2	8	10	16	20	22	27	32	34	45	48	52	57	59	64	69	71	76	81	83	88	93	95	101	106	109	114	120	122	127	132	136	141	145	146	147	149	150	8.8049999999999997	6.5659999999999998	5.5010000000000003	5.2350000000000003	6.71	12.125	0.73099999999999998	1.357	0.878	3.6280000000000001	0.80900000000000005	1.2869999999999999	1.7809999999999999	2.0790000000000002	1.36	1.613	1.1220000000000001	0.91500000000000004	1.081	0.95799999999999996	0.89300000000000002	0.85699999999999998	3.169	0.71	1.651	3.403	1	4.4649999999999999	2.6339999999999999	3.9529999999999998	3.8069999999999999	5.1970000000000001	2.8170000000000002	2.7519999999999998	2.879	0	0	3.4260000000000002	TSG FL-ug/L	2	8	10	16	20	22	27	32	34	45	48	52	57	59	64	69	71	76	81	83	88	93	95	101	106	109	114	120	122	127	132	136	141	145	146	147	149	150	7.978600000000001	5.7267999999999999	4.4340999999999999	3.9892999999999996	3.6835000000000004	3.2803999999999998	3.1692	2.9885000000000006	2.6827000000000001	2.5714999999999999	2.4603000000000002	2.4186000000000001	2.3769000000000005	2.2518000000000002	2.1823000000000001	2.1406000000000001	2.0989	6.7971000000000013	5.3237000000000005	5.4905000000000008	4.7816000000000001	4.7260000000000009	4.6704000000000008	4.6982000000000008	4.2812000000000001	4.0449000000000002	4.0449000000000002	3.9614999999999996	3.9197999999999995	3.9197999999999995	3.9058999999999999	3.9475999999999996	3.9614999999999996	3.9197999999999995	3.9058999999999999	3.9058999999999999	3.8920000000000003	3.8920000000000003	0	2.0989	



TSG FL / CHL vs CHL

TSG FL / CHL	24.13	16.87	15.61	1.42	2.0299999999999998	1.25	2.68	1.88	4.28	4.13	3.35	6.3	2.75	1.19	1.74	2.4900000000000002	1.44	1.63	1.71	4.16	1.65	2.5499999999999998	5.12	2.6	8.1999999999999993	5.47	4.3600000000000003	6.06	2.74	0.33065064235391634	0.21834617664493183	0.21014734144778988	2.2318309859154932	1.4721674876847295	2.1461600000000001	0.95951492537313421	1.3086702127659575	0.56509345794392518	0.57552058111380155	0.67217910447761198	0.34639682539682543	0.77839999999999998	1.763781512605042	3.9063793103448283	2.1380321285140562	3.8128472222222229	2.9334969325153377	2.7637426900584803	1.1226923076923079	2.8473939393939403	1.6789019607843139	0.79001953125000002	1.5557307692307691	0.48310975609756096	0.71659963436928698	0.8990366972477063	0.64453795379537959	1.4458029197080289	Extracted CHL


TSG Fluor / Extracted CHL



(TSG Lab Temp- CTD Temp) vs Event #

Tlab-Tctd	2	8	10	16	20	22	27	32	34	45	48	52	57	59	64	69	71	76	81	83	88	93	95	101	106	109	114	120	122	127	132	136	141	145	146	147	149	150	0.95969999999999978	0.86110000000000042	0.98320000000000007	0.98879999999999946	1.6158000000000001	3.6382000000000012	1.904300000000001	0.38719999999999999	1.2378	1.829699999999999	0.2652000000000001	0.59890000000000043	0.76030000000000086	0.41319999999999979	0.43239999999999945	0.67859999999999943	1.3760999999999992	1.0031999999999996	0.61030000000000051	0.72349999999999959	1.3346	0.57120000000000104	1.9636000000000013	0.52819999999999823	2.0084	1.6747000000000014	0.96190000000000175	2.4168999999999983	0.78380000000000294	4.9907999999999983	2.843300000000001	0.54439999999999955	3.8554999999999993	0.55679999999999907	2.2937999999999992	1.3134000000000015	0.81109999999999971	0.36370000000000147	Event #


TSG Lab Temp  - CTD Temp



(Tlab-Tintake) vs CTD Temp

Tlab-Tintake	11.6487	13.5382	13.9091	13.790100000000001	10.991899999999999	12.8489	14.067299999999999	15.8767	14.7532	14.5991	10.821899999999999	10.2964	10.6434	15.1326	14.664400000000001	14.6843	14.133800000000001	14.76	15.383599999999999	15.0352	15.4168	16.105899999999998	13.754099999999999	15.879200000000001	13.996	14.3401	15.880599999999999	13.191700000000001	16.323699999999999	12.0663	14.125999999999999	14.831300000000001	14.645099999999999	16.4878	15.394399999999999	16.1768	15.900600000000001	16.168399999999998	0.6142000000000003	0.45480000000000054	0.37040000000000006	0.38930000000000042	0.97860000000000014	1.1974000000000018	0.2713000000000001	0.32219999999999871	1.2463999999999995	1.3348999999999993	0.35999999999999943	0.37610000000000099	0.2884000000000011	0.58029999999999937	-6.1700000000000088E-2	9.8200000000000287E-2	0.37560000000000038	0.4161999999999999	0.54850000000000065	0.2820999999999998	0.60350000000000037	0.35190000000000055	0.37390000000000079	0.61829999999999963	0.42549999999999955	0.36370000000000147	0.43440000000000012	0.4980999999999991	6.6900000000000404E-2	-0.56310000000000215	0.33869999999999933	0.31980000000000075	0.32779999999999987	-0.92330000000000112	0.34419999999999717	0.33910000000000196	0.42320000000000135	0.38189999999999813	CTD Temperature


Heating in the Loop



TSG SAL-CTD SAL versus event #

SALtsg-SALctd	2	8	10	16	20	22	27	32	34	45	48	52	57	59	64	69	71	76	81	83	88	93	95	101	106	109	114	120	122	127	132	136	141	145	146	147	149	150	0.12379999999999924	-6.6566999999999972	-3.4616999999999969	-3.232800000000001	-3.2195999999999998	-6.4164999999999992	-2.3688000000000002	-0.31039999999999779	-1.1436000000000028	-2.5467000000000013	-4.1199999999999903E-2	-0.2173000000000016	-0.5038000000000018	-5.2999999999983061E-3	-0.17930000000000135	-0.17090000000000316	-0.65429999999999922	9.8900000000000432E-2	-0.22380000000000067	-0.14470000000000027	-1.5384999999999991	-2.5671999999999997	-0.42340000000000089	-0.10389999999999944	-0.63770000000000238	-0.67530000000000001	-0.23870000000000147	-0.99760000000000204	-0.41440000000000055	-1.1353999999999971	-2.0312999999999981	-1.1298999999999992	-8.4371000000000009	-0.5113999999999983	-1.3312000000000026	-0.85499999999999687	-0.53610000000000113	-0.10119999999999862	Event #


TSG Salinity - CTD Salinity 



2024-025 FL/CHL vs CHL

FL/CHL	24.13	19.080020000000001	24.229980000000001	16.020019999999999	16.869970000000002	15.61	1.42	2.0300020000000001	1.25	2.6800009999999999	1.88	4.28	4.13	3.3499999999999996	6.3	2.75	1.19	1.74	2.4899969999999998	1.4399980000000001	1.6299959999999998	1.71	4.16	1.649999	2.5499990000000001	5.12	2.6000049999999999	2.6899959999999998	0.94	0.17000019999999999	8.1999999999999993	5.4700000000000006	4.3600000000000003	6.0600000000000005	10.6	6.58	4.05	0.8	2.740002	0.306033982594281	0.52505186053264097	0.72517600097069834	0.33993215988494396	0.23984452847278326	0.38950736707238953	0.47246197183098598	0.66984663069297468	0.48863760000000001	0.93539517336000999	0.48143882978723407	0.3824392523364486	0.34336319612590804	0.57979999999999998	0.34666825396825396	0.45208363636363641	0.62774117647058825	0.49015574712643684	0.37197113088891276	0.72875101215418359	0.35650148834721068	0.45469649122807015	0.43484615384615383	0.43876269015920616	0.61731004600393957	0.62934765625	0.35440893382897343	0.81627630673056772	1.4790851063829786	0.89834011959985927	0.69376829268292695	0.50241316270566727	0.18300458715596329	0.36307260726072604	0.70648207547169817	0.63918844984802436	0.48057777777777777	0.51266124999999996	0.71889363584406141	Extracted CHL


CTD Fluorescence



2024-025 CTD Fluorescence vs CHL

FL	
24.13	19.080020000000001	24.229980000000001	16.020019999999999	16.869970000000002	15.61	1.42	2.0300020000000001	1.25	2.6800009999999999	1.88	4.28	4.13	3.3499999999999996	6.3	2.75	1.19	1.74	2.4899969999999998	1.4399980000000001	1.6299959999999998	1.71	4.16	1.649999	2.5499990000000001	5.12	2.6000049999999999	2.6899959999999998	0.94	0.17000019999999999	8.1999999999999993	5.4700000000000006	4.3600000000000003	6.0600000000000005	10.6	6.58	4.05	0.8	2.740002	7.3845999999999998	10.018000000000001	17.571000000000002	5.4457199999999997	4.04617	6.0802100000000001	0.67089600000000005	1.3597900000000001	0.61079700000000003	2.5068600000000001	0.90510500000000005	1.6368400000000001	1.4180900000000001	1.9423299999999999	2.1840099999999998	1.2432300000000001	0.74701200000000001	0.85287100000000005	0.926207	1.0494000000000001	0.58109599999999995	0.77753099999999997	1.8089599999999999	0.72395799999999999	1.5741400000000001	3.2222599999999999	0.92146499999999998	2.1957800000000001	1.3903399999999999	0.15271799999999999	5.6889000000000003	2.7482000000000002	0.79790000000000005	2.2002199999999998	7.4887100000000002	4.2058600000000004	1.94634	0.41012900000000002	1.96977	Extracted CHL


CTD Fluorescence





2

image1.png
Pressure [decibar ]

el

2.0 0.0 30 Salinity:TIic! [PES-7E]
Bq re —— 2024-075-01 45.avg
—— Z024-075-01 4.0vg
—— 2024-075-0147.avg
—— Z024-075-01 4B.0vg
284 ) —— 2024-05-01 B.avg
E Fa
684
84 e
100 F100
1204 120
14 Liag

ae 10.0 110 TenperaturesGecondary [dea C (IT580)]




image2.png
uTER EAAE

oecondary [deg C (IT5H2)]

Temperature

2.8

2.3 =8

0.3

1,0
2.4
10.5: /
10,5
10,4
12,2+

10.0

9.8+

.3 e
SalinitysT1:C1 [P35-78]

0.3

ria

F1a.8

F1a.6

F1a.4

Fia.2

Fia.a

Fa.8

9.

F9.4

Fa.2

La.g




image3.png
2024-025 Event #s

125,50 125.00 124.50 124.00 123,50 123.00
50,50 L L L L 50.50
50,00 50,00
5]
=1
-]
=1
=
<
1 43.50+ 48,50
o
=
=}
Z
43,00~ - 49.00
48,50 T T T T 48,50
125,58 125,00 124,58 124.00 123,50 123.00

‘West Longitude




image4.png
2024-025 Stn Names

125,50 125.00 124.50 124.00 123,50 123.00
50,50 L L L L 50.50
50,00 50,00
5]
=1
=
=
=
<
1 43.50+ 48,50
o
=
=}
Z
43,00~ - 49.00
48,50 T T T T 48,50
125,58 125,00 124,58 124.00 123,50 123.00

West Longeitude




image5.png
2024-025 TSG

1.5 1= 1205 12400 75 vy 25
. i . i . 2.5
e0.00-| =

]

£
S s tas

%

5

z
800 Lo
23 - ; T T - 8.5

=55 150 1245 12da 5 1z 128

" et Longitude




