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Date of Processing: 26 June 2024 –  16 July 2024
Number of HEX files:  
72
Number of CTD casts processed:  72
Number of bottle files: 
51
Number of bottle files processed:  49 (2 casts had only accidental firing)
INSTRUMENT SUMMARY
An SBE911+ CTD #1453 was mounted in a rosette and attached were a Wetlabs CSTAR transmissometer (#983DR), a SBE 43 DO sensor (#3038) on the primary pump, a SeaPoint fluorometer (#3849) on the secondary pump, a PAR sensor (#4565) and an altimeter (#76341).  
The PAR sensor was removed after event #17.
Seasave version 7.26.7.121 was used for acquisition. 
The deck unit was SBE11 serial number 1043.
The salinometer used at IOS was a Guildline model 8400B Portasal, serial # 73274.
The log indicates that there was an SBE21 thermosalinograph #3363 with fluorometer #1663, sampling at 60s intervals but no data were received from the thermosalinograph.
SUMMARY OF QUALITY AND CONCERNS
The Daily Science Log and rosette logs were available in digital format. The header page had a complete equipment list but no list of participants. There were useful comments in the logs about problems encountered. 
The PAR sensor was removed after event #17 but remained in the configuration file until after event #22. For future reference it is not necessary to change configuration files just because the PAR sensor is removed. A note in the log is all that is necessary. The channel is easily removed in processing and processing is simpler if configuration files don’t change. However, a new file is required if a sensor is replaced or added.
There was eDNA sampling during Leg 1. CHE files were prepared for those casts as well as for cast #54 which had salinity calibration sampling. There was a problem with event #10. Sample numbers in the log are 1-13 but only 12 bottles were fired. There was no record of depths at which bottles were fired, so it will be left to users to make a match between samples and CTD data based on depths.
The descent rate of the CTD was often extremely high, up to 2m/s. This led to some very large decelerations and data corruption.

There was unusual small-scale noise in the salinity channel, particularly in the primary channel. Despite the jitter, the primary data looked better overall than the secondary. It was closer to bottles during other 2023 cruises when this CTD was used and there was less drift reported at the time of post-cruise calibration in early 2024.  So the primary channels were selected for archiving. 
The differences between the 2 salinity channels was smaller than in previous and subsequent cruises and in the post-cruise calibration. 

Salinity sampling was limited in quantity and quality and there was no dissolved oxygen sampling. Recalibration was applied based on previous cruises and the cruise that followed and used the same sensors, as well as post-cruise factory calibrations. 

No estimate is possible for accuracy of downcast dissolved oxygen.

NOTE: While the SBE fluorescence data are expressed in concentration units, they do not always compare well to extracted chlorophyll samples, particularly for casts far from shore. There was no extracted chlorophyll sampling during this cruise. 
The processing order was updated slightly by deriving descent rate at the same time as salinity and dissolved oxygen channels. This is likely to produce more accurate data. The differences in the result appear slight but this procedure will be followed in future.
PROCESSING SUMMARY
1. Seasave
This step was completed at sea; the raw data files have extension HEX.

2. Preliminary Steps

· The digital daily log and 1 rosette log sheet were obtained and checked for comments. 

· Salinity data were obtained in QF spreadsheets. 

· The cruise summary sheet was completed.

· The history of the pressure sensor, conductivity and dissolved oxygen sensors were checked. 

· The calibration control files were obtained; there were no errors in parameters; the file was changed after cast #22 to exclude the PAR sensor which had been removed after cast #17. 
· The files for cast #88 were misnamed as 2023-061-Mason53; these were corrected.
3. BOTTLE FILE PREPARATION 

The ROS files were created using files 2023-061-ctd1.xmlcon for casts 1-22 and 2023-061-ctd2.xmlcon for casts 23-96. For casts 1-17 PAR was converted but not for casts 18-22 since the PAR sensor had actually been removed. It was not included in the configuration file for casts 23-96.

The ROS files were converted to IOS format; the hysteresis correction was not selected since there were no deep casts; the Tau correction was selected.
ROS files were created for events 86 and 90 but there was no sampling indicated in the logs and for event #90 there was a note saying a bottle had been closed accidentally. These 2 casts will not be processed further.

The files were put through CLEAN to create BOT files. 

Temperature and salinity were plotted for all BOT files and a few outliers were found and examined in CTDEDIT. For casts #7, 38 and 44 a few points were removed from channel Salinity:T1:C1 at the surface and for cast #8 a few points were removed from channel Salinity:T0:C0 at about 300m.
The editor output ED1 files were copied to *.BOT.

A preliminary header check and cross-reference listing were run. No problems were found. 

The BOT files were bin-averaged on bottle number and the output was used to create file ADDSAMP.csv. 
That file was sorted on event number and Bottle Position order. Then, sample numbers were added based on the rosette logs.

There was a problem with event #10. Sample numbers in the log are 1-13 but only 12 bottles were fired. This was a cast with only eDNA sampling and there was no record of depths at which bottles were fired, so it will be left to users to figure this out. A warning about this was added to the header of the SAM file.
The ADDSAMP file was then sorted on event number & then sample number.

It was used to add sample numbers to the BOT files – output *.SAM.

The SAM files were bin-averaged on bottle # and called SAMAVG.  

The addsamp.csv file was converted to CST files, which will form the framework for the bottle files. 

Next, the salinity analysis spreadsheet was examined to see what comments the analyst wanted included in the header file. These were saved in file 2023-061-bot-hdr.txt. 
SALINITY 

The samples were collected opportunistically in very old salinity bottles found onboard. The bottles were sealed via phenolic caps with cone inserts and taped with electrical tape and laboratory tape. Despite the bottles fitting on the sample bottle platform on the Autosal, the wide opening meant that it was difficult to get a very good seal between the bung and opening so most samples leaked slightly as the pump pushed air into the head spaces.
Salinity analysis was obtained in file QF2023-061 SAL*.xlsx. The analyses were carried out in a temperature-controlled lab within 29 days of collection.
The file was simplified and saved as 2023-061sal.csv. 
The CSV file was then converted to a SAL file which was merged with a CST file.
All files  were put through these steps but there is nothing to add to any except event 54.

The files were then put through CLEAN to reduce the headers to File and Comment sections only. 

This files were ordered on sample number, but the SAMAVG files were ordered on bottle number, so the MRGCLN1 files were reordered on Bottle_Number and saved as *. MRGCLN1s. 

The MRGCLN1s files were then merged with the SAMAVG files using merge channel Bottle_Number. 

The MRG file for event 54 was compared to the rosette log sheet and no problems found.. 

There are no silicate samples so low salinity checks are not needed.
4. Compare  

Salinity  

There was only 1 cast with salinity sampling and the deepest sample was from 361db, so the comparison of bottles and CTD is not a strong one. The standard deviations in CTD salinity were high above 200db and there are only 3 samples below 200db. Using those 3 bottles the primary salinity was found to be high by an average of 0.0008psu (Std Dev 0.0043) and the secondary is low by 0.0022psu (Std Dev 0.0039). 
The difference between the two CTD channels is roughly 0.003psu, whereas it was ~0.0045psu for earlier cruises using these sensors.
The largest outlier is a replicate with one sample flagged 4, but both are way out of line; they are shallow samples and likely from an area of large vertical gradients. The analysts rejected one of the replicates which reduced the difference slightly, but it is still a major outlier. It was from 10m and the local salinity gradient was high enough to explain the difference.
There were no outliers that could not be explained by real variability and sampling methods.
For more detail see file 2023-061-sal-comp1.xls.

5. Conversion of Full Files from Raw Data

Files 1-17 were converted using file 2022-061-ctd.xmlcon and including channel PAR.
Files 18-22 were converted using file 2022-061-ctd1.xmlcon; PAR was not converted.

Files 23-96 were converted using file 2022-061-ctd2.xmlcon; PAR was not converted.

Note that the descent rate was not selected; it will be derived later at the DERIVE stage. This is a test to see if this makes DELETE work better and lessen the amount of graphical editing needed.

The Tau function was selected but the hysteresis function was selected only for cast #90 as it was the only one that sampled below 1000db. 
A few casts were examined and all expected channels are present. 
· The primary and secondary channels have similar features in the downcast, but the primary is much noisier in the upcasts. No spikes were noted.
· Dissolved oxygen voltage looks normal.
· The transmissivity and fluorescence look good though there are some spikes.

· The altimetry looks excellent .
6. WILDEDIT

Program WILDEDIT was run to remove spikes from the pressure, 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.
7. ALIGN DO

A selection of casts were examined; the temperature profiles were complex, so the tests were not easy to interpret, but using +2.5s certainly improves the alignment and overall looks like a good choice for the DO sensor. ALIGNCTD was run on all casts using +2.5s.
8. CELLTM

CELLTM was run using the default settings (α = 0.0245, β=9.5) for both the primary and secondary conductivity. A few casts were checked and those parameters appear to have worked well.
9. DERIVE and Channel Comparisons
Program DERIVE was run on all casts to calculate primary and secondary salinity, dissolved oxygen concentration and descent rate. 
A few casts were put through DERIVE without running WILDEDIT, ALIGN and CELLTM for comparison to see if the previous steps had worked appropriately. 

WILDEDIT is hard to judge due to the very spiky data with few single-point spikes; a few single-point spikes in conductivity were removed.
The upcast temperature is too noisy to check on DO alignment closely, but it is definitely improved and matching downcast features suggest it is reasonable.
CELLTM also shows good effect in bringing downcast and upcast closer together in T-S space.
The differences between the channel pairs was examined for a few casts. Samples from 5 other cruises that used these sensors previously and since they were last serviced are reported as well as the current cruise. Most sampling was shallow.
	Cast #
	Press
	T1-T0 
	C1-C0
	S1-S0
	Descent Rate

	2022-019-0030
	200
	-0.0006
	-0.0004
	-0.003
	shallow

	2023-021-0009
	300
	+0.0007
	-0.0004
	-0.004
	steady

	2022-081-0001
	280
	+0.0011
	-0.00035
	-0.0045
	High, steady

	2023-007-0047
	300
	+0.0018
	-0.00041
	-0.0056
	High, steady

	
	650
	+0.0008
	-0.00044
	-0.0051
	“

	2023-007-0075
	300
	+0.0015
	-0.00040
	-0.0056
	High, steady

	
	590
	+0.0009
	-0.00045
	-0.0052
	“

	2023-008-0022
	300
	-0.0004
	-0.00051
	0.0055
	High, V Noisy

	
	720
	-0.0004
	-0.00057
	-0.0055
	“

	2023-061-0018
	300
	-0.0008
	-0.0003
	-0.0028
	High Noisy

	
	500
	-0.0002
	-0.0003
	-0.0029
	“

	
	1000
	+0.0002
	-0.00027
	-0.0033
	“

	2023-061-0054
	300
	-0.0004
	-0.00025
	-0.0027
	

	2023-061-0090
	300
	+0.0001
	-0.00019
	-0.0022
	High, X Noisy

	
	500
	Too noisy
	Too noisy
	Too noisy
	

	
	1000
	+0.0015
	-0.00008
	-0.0024
	“

	
	1500
	+0.0012
	-0.00008
	-0.0022
	“


The temperature differences varied a lot during the current cruise and during previous cruises. The conductivity and salinity differences are smaller for this cruise. The traces were very noisy. A closer look at the temperature and conductivity channels shows a lot of small-scale structure in cast #90 at great depth. There were a number of complete reversals of the CTD during cast #90.
The most interesting observation is that the salinity channels are consistently closer than during the previous cruises, when they differed by ~0.0045psu. This was also seen in the bottle comparison with the differences between CTD salinity during bottle stops differing by 0.003psu. Yet, the post-cruise calibration suggests a larger difference between the salinity channels in early 2024. 
All CTD salinity data from bottle firings were extracted to a spreadsheet to study whether the differences between salinity channels had varied with time or pressure. (2023-061-salinitiy-difference-bottles.xlsx.)
All data above 200db were removed plus 3 major outliers. That still left cast #54 as an outlier which raises further doubts about the reliability of the salinity comparison. 

This plot does not suggest any major drift during the cruise. These all come from fairly shallow sampling so we don’t expect great consistency, but there is no evidence that the differences were getting smaller.

A plot against pressure showed no clear trend either, though the deepest bottles had a slight tendency to smaller differences.
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Next, the average differences in different pressure ranges during bottle stops were calculated, and again showed no significant difference though the shallower data had larger differences than the deepest. None suggest differences as small as noted in the downcast data study. So alignment may be a factor since that is not an issue while stopped. But it is also strange that cast #54 stands out as having small differences even when stopped. That was the last bottle stop and possibly something did happen to the CTD at that stage that changed the calibration of one or other sensor.
	Average Difference in Pressure Ranges
	

	Press range
	Sal diff
	std dev
	Cast #54
	Excluding Cast #54

	200-218
	-0.0049
	0.0007
	
	

	295-306
	-0.0045
	0.0007
	
	

	360-390
	-0.0038
	0.0007
	-0.0028
	-0.0045

	445-490
	-0.0043
	0.0009
	
	

	493-503
	-0.0038
	0.0006
	
	


A quick conversion of 3 files from the next cruise to use this equipment, 2023-009, showed that differences between salinity channels was approximately 0.005psu to 0.006psu during downcast and while stopped for bottles. So cruise 2023-061 appears to be an outlier, which could be due to poor alignment between the channel pairs. That might have something to do with plumbing or pumps. This does not appear to be a calibration issue.
10. 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.
CLIP was not needed.
11. Checking Headers

A header check was run on CLN files and there is evidence of spikes.
The lowest pressure recorded was 0.5db at the end of cast #86; the pumps were on and the values all appear to be in water. 
There are no negative fluorescence values.
A cross-reference list was checked. No information was missing.
A check was made of the water depths entered in the file headers:


Check Value = Max Depth Sampled + Altimetry Reading in Header – Water Depth in Header

When the check value was >5m log sounder entries were checked to see if they match file headers water depths. If they differ and the log entry produces a significantly lower check value, the file headers are edited with the log water depth. For differences >10m the altimetry was checked to make sure the header entry is reasonable and if it is, then an estimate is made of water depth:


Water Depth = Max Depth Sampled + Altimetry Reading in Header

Casts investigated were:
· 3: The log water depth entry matched the file entry, altimetry value ok, but the check value was very large. An estimate was entered in the header.

· 63, 76, 86, 96: very small difference in log and file header water depths, may just reflect when each was recorded. No change was made.

· 96:  Using the log entry improved things only slightly, leaving a large check values, altimetry header ok, so an estimate was placed in the header. 

Many of the casts did not get close to the bottom, so there is no altimetry entry in the headers and those water depths could not be confirmed.

None of the changes involved the bottle file.
Surface check was run. The average was 2.6db and range 1.4db t0 5.25db.

12. Shift
Fluorescence

SHIFT was run on the fluorescence channel with an advance of 24 records. The temperature and fluorescence are very noisy making a judgement difficult, but the data are definitely better aligned after this step. 
Dissolved Oxygen 

The Dissolved Oxygen voltage channel was aligned earlier. It is very hard to judge the alignment due to extremely noisy upcast data, but it appears that no further adjustment is needed for the DO concentration channel.

Conductivity

The settings used on other recent cruises were:

2023-081: -0.9 and -0.3  records for the primary and secondary conductivity. There was a pH

2023-007:  -1.1 and -0.7 records for the primary and secondary conductivity. No pH

2023-008:  -0.9 and -0.3 but  the differences between the two choices were small. There was a pH

Tests were run using a variety of shifts; none worked particularly well, especially for the secondary, but there were improvements.

For the primary conductivity -0.9 and -1.1 worked equally well, so -1.0 was chosen.

For the secondary conductivity -0.5 and -0.7 worked equally well, so -0.6 was chosen.
SHIFT was run on the primary and secondary conductivity using -1.0 and -0.6 records respectively. 
13. 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 issue of differences between the salinity channels was revisited at this stage. All data from cast #54 were extracted to a spreadsheet, cases with pad values for either salinity channel were removed and plots were made of (Sal1-Sal0) vs Pressure. The secondary salinity is lower than the primary by more in shallow water than in deeper water. This may be due to minor misalignment in regions of high vertical salinity gradient. There is some vertical offset between the two channels with features in the secondary appearing lower in the water column than the primary by a variable distance, roughly 0.1m to 0.2m. The variability could be due to plumbing differences. In any case the difference in low gradient areas should be most reliable. The difference even below 200m is out of step with those of earlier cruises and the post-cruise calibration.
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A deep cast (2023-009-0051) from the cruise that followed and used the same CTD was examined and the secondary salinity was lower than the primary by about 0.005psu at 1000db with very little variation between 100db and the bottom. Differences during bottle stops were slightly higher. So this cruise does stand out as different. 
14. Other Comparisons

Previous experience with these sensors – 

The P, T, S and DO sensors had been used on 5 other cruises since they were last recalibrated.
· 2022-019 – No calibration sampling; no recalibration applied.
· 2022-021 – Primary salinity within 0.002psu (only 5 samples)   Dissolved oxygen low by 5.5%.
· 2022-081 – No recalibration sampling. Recal based on 2022-021. Sal difference ~0.004
· 2023-007 – Limited sampling mostly fired at bottom of casts which tends to make salinity samples have lower values, so CTD salinity looks relatively higher than it really is. Primary salinity high by ~0.0015 and secondary low by ~0.003psu. DO recalibrated using slope 1.0445 and offset +0.048. Surface pressure variable but all within ±0.5db.
· 2023-008 – Limited sampling with Niskin flushing likely poor. Estimate DO low by 6% and primary and secondary salinity low by 0.003psu and 0.0075psu, respectively based on previous cruises and factory post-cruise calibrations in early 2024.
Historic ranges  Most salinity values fell within the historic climatology but there were a few excursions, some above and some below the climatology, so not indicative of calibration problems. Temperature values were frequently above the climatology between 250 and 450m in casts from the southern section of the cruise in water depths 300 to 1000m. High temperatures have been reported off the west coast of Vancouver Island. Similar results were found during La Perouse in August 2023 on the LD and LG lines.
Repeat Casts – There were no repeat casts. 
Post-Cruise Calibration – The dissolved oxygen sensor was recalibrated in March 2024 when it was found to be reading low by about 6%. A post-cruise calibration suggests that the primary is low by roughly 0.003psu and the secondary by roughly 0.008psu, but the CTD was used on at least one other cruise after this one.
15. DETAILED EDITING
The DEL files were sent to the QC-CTD site for predictions.

The DEL files were copied to *.EDT files.

For this cruise neither sensor pair is without problems, but the primary looks like the best choice overall based on stability in T-S space and being the choice for previous cruises using this CTD. Low descent rates seem to have affected the secondary system more severely. The results of the comparison with bottles has both primary and secondary reading higher than found during most other cruises, but all the comparisons were weak. However, they are also higher than suggested by the post-cruise calibration. The primary appears to be more accurate than the secondary in all available comparisons. 

The primary pair were selected for editing. 

There is a small-scale “jitter” in salinity that is unusual – two-sided excursions rather than spikes with a period of about 1.5 cycles per meter. The cycles are thus further apart the higher the descent rate and more or less noticeable depending on the vertical salinity gradient. Even the salinity during bottle stops is noisier than usual, though averaging of those data should remove that effect. The difference between maximum and minimum primary salinity is about 0.002psu in motion and 0.001psu when stopped. This jitter is presumed to be something affecting flow so that there are minor effects on alignment. Filtering pressure early in processing or at the DELETE stage did not help.  Filtering salinity reduces the jitter but makes the data difficult to interpret in CTDEDIT. Bin-averaging will remove this small-scale noise, but it is likely amplifying spikes thus reducing overall quality of data. 
The jitter is less noticeable in the secondary salinity, but there are more significant unstable features in that channel, so the primary still looks like the best choice.
The near-surface salinity looked extremely noisy, but this was a very well-mixed area, so minor variations in flow rate result in spikes that look bad but tend to be 2-sided and mostly disappear when averaged to 1m bins. Editing was limited to large unstable features and excursions associated with shed wakes or clear misalignment of T and C. Even at greater depth there are many 2-sided excursions. Some such data were edited or removed where they were significant and likely to produce poor results when bin-averaged.
The descent rate of the CTD was very noisy early in the cruise with speeds of up to 2m/s suddenly dropping to near 0m/s. Later in the cruise the descent rate was sometimes very steady, the 2-sided spikes were only seen near the top and bottom of the casts as the CTD accelerated or decelerated.
CTDEDIT was used to remove records that appear to be corrupted by shed wakes. Salinity was cleaned to remove unstable spikes that appear to be due to misalignments.
All files required editing.
The edited files were copied to *.EDT.
After editing, T-S plots were examined for all casts; as expected there remain many small unstable features but most disappear when bin-averaged and some small instabilities could be real.
The edited files were zipped, saved as 2023-061-edt.zip and sent to Lee Croft via CTDD-QC Client-1.10.
16. Recalibration
Pressure appears to be accurate and will not be recalibrated.
There was no dissolved oxygen sampling. Based on previous cruises and a post-cruise calibration values are likely low by about 6%.

The evidence for salinity calibration is extremely weak from this cruise and the difference between channels is out of step with cruises preceding and following. Sampling from previous cruises that used the same sensors since they were last serviced were also weak but generally suggested that the primary salinity was reading slightly low. From this cruise there was only 1 cast with salinity sampling and the bottles were non-standard. As well the differences between channels was odd for the one cast that did have salinity sampling.
Cruise 2023-009 that followed 2023-061 had 1 cast with 7 salinity samples below 200db and 1 sample from another cast from about 200db. A quick study was made of those data to see if they offer any guidance concerning salinity calibration. The primary salinity was found to be low by an average of 0.0019psu (std dev 0.0007) and the secondary was low by 0.0079psu (std. dev. 0.0007), This is more in line with cruises previous to 2023-061 and close to the rough estimates based on the post-cruise calibration. Primary salinity is closest to bottles in all comparisons and is likely low by about 0.002psu. 
File 2023-061-recal1.ccf was prepared to add 0.002psu to channel Salinity:T0:C0 and to apply a correction as follows:
CTD DO Corrected = CTD DO * 1.06             

CALIBRATE was first run on the MRGCLN2 files and SAM files. Note that there was no silicate sampling.
COMPARE was rerun on salinity to check that the corrections were applied properly and it was.
CALIBRATE was run on the *EDT files.

17. Fluorescence Processing
A median filter, size 11, was applied to the fluorescence channel. It worked well to reduce noise.

18. Final Calibration of DO

There are no DO samples so this step was skipped.

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.

On-screen T-S plots were examined. 
Profile plots were examined to see if there any problems. No problems were noted.
20. Final CTD File Steps (REMOVE and HEADEDIT)
· For all casts REMOVE was run to remove the following channels:

Scan_Number, Temperature:Secondary, Conductivity:Secondary, Oxygen:Voltage:SBE, Descent_Rate, Status:Pump, Altimeter, Salinity:T1:C1, Flag and Prediction_Flag.
· A second SBE DO channel (with umol/kg units) was derived. 
· Oxygen saturation was calculated and surface values varied from 75% to 150% with most casts between 102% and 112%. The casts furthest offshore were close to 105% which is in the normal range.  
· HEADER EDIT was used to fix formats and channel names and to add comments to the headers.
· 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 and no problems were found. 
· The sensor history was updated. 

21. Final Bottle Files

· The MRGCOR1 files were put through SORT to order on increasing pressure. 

· For all casts REMOVE was run to remove the following channels:

Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Secondary,  Oxygen:Voltage:SBE, Transmissivity, Altimeter, Status:Pump, Descent_Rate and Flag. 

· A second SBE DO channel with mass units was added for the CTD DO.
· REORDER was run to get the pair of DO channels together.

· EDIT HEADERS was run to ensure formats and units are correct, change the channel name Bottle_Number to Bottle:Firing_Sequence and the name Bottle:Position to Bottle_Number and to add a comment about quality flags and analysis methods and a few notes about the CTD data processing.

· Standards check was run and no problems were found.  
· A header check were run. No problems were found. 

· Plots of each file were examined and no problems were found.

· A cross-reference listing was produced for the CHE files.
Particulars
1. Bottle 2 didn’t close.

2. Bottle 2 didn’t close. T and DO spike on upcast at 15m. 
10. altimeter read 30.4m at 390m sound said depth 390m so stopped.

13. Vent on bottle #5 was open. 3m waves.

16. Fuzzy fluorometer at surface.

18. Removed PAR sensor. T, S, O2 spike at 300m.

23. Con file changed to exclude PAR.  Bottle 7 leaked badly when at surface, empty before sampling.
28. O2, T spikes at 25m upcast.

49. End of Leg 1.

54. Cast with salinity sampling.

62. Salinity a little spiky.

68. Needed to restart CTD computer before every cast now because NMEA won’t connect on first try.

70. Fluorometer spiky, some salt spikes on upcast.

74. Spiky salinity on upcast.

76. Fluorometer spike at 45m downcast.

80. Sal spike at bottom.

84. Noisy upcast.

86. Bottle 14 problem. Some confusion over station name. Should be x111-1

88. Start Leg 3. File originally called 2023-061-Mason53. 

90. During 1 min soak, depth changed from 1631 to 1628. Drifted during CTD descent. Stopped at 1565m. Accidentally fired 1 bottle.

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

	1
	SEABIRD
	911+
	1453
	Yes
	Yes

	Calibration Information - 1453

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature


	2023
	15Jul2022
	Factory
	8Feb2024
	

	Conductivity
	3500
	19Jul2022
	Factory


	23Feb2024
	

	Secondary Temp.


	6565
	15Jul2022
	Factory


	17Feb2024
	

	Secondary Cond.


	5043
	15Jul2022
	Factory


	23Feb2024
	

	SBE 43 DO sensor
	3038
	26Febl2022
	Factory
	11March 2024
	Factory

	Altimeter
	76341
	2Oct2021
	
	
	

	Pressure Sensor
	1453
	21Jul2022
	Factory
	
	

	Transmissometer


	983DR
	4July2023
	IOS
	
	

	PAR
	4565
	24Feb2021
	Factory
	
	

	SeaPoint Fluor.
	3949
	?
	Factory
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