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INSTRUMENT SUMMARY
SeaBird Model SBE 911+ CTD (Arctic #1189) was mounted in a rosette and attached were a Wetlabs CSTAR transmissometer (#SCST1666DR), a SBE 43 DO sensor on the primary pump (#2599), a SeaPoint Fluorometer on the primary pump (#SCF3651), a Biospherical PAR sensor (#70501), a surface PAR sensors (#20279), a SeaPoint turbidity meter (#11074) and an altimeter (#40853.
The data logging computer was Lenovo TP2017-03-Doc. 

The data acquisition program was SeaSave V 7.26.6.26. 

The CTD deck unit was a SeaBird model SBE11, serial number 0500.

SUMMARY OF QUALITY AND CONCERNS
The Daily Science Log book and rosette sheets were available in digital format, as well as paper copies of the rosette sheets. There were many separate scans for the Daily Science  log book. They have been combined in files “Scanned bridge Log1.pdf” and “Scanned bridge Log2.pdf” which contain pages from events #1 to 296 and #297 to 418, respectively. The log book equipment list page was not in the first log book scan. It was found in the 2nd log book but with several incorrect entries.
There were many errors in the configuration files used at sea including out-of-date parameters for most sensors and an incorrect identification of the dissolved oxygen sensor. 
It was discovered after much processing had been done that the wrong dissolved oxygen sensor was listed in the configuration file and in a spreadsheet indicating what equipment was mounted on each CTD.  This error only came to light because the near-surface dissolved oxygen saturation values were unusually low. It would be helpful to have photos of equipment with sensor numbers clearly labelled. 
The CHE files were rerun completely with the corrected oxygen sensor data. The correction to the SBE dissolved oxygen data in the CTD files was done late in the processing job in order to avoid repetition of a time-consuming step that did not affect DO. There are 2 processing streams noted in the metadata. The 2nd set come from the run with replacement DO data. All channels from the original files, except DO, were merged with correct DO data from the 2nd set of files before the recalibration step. There is only 1 set of metadata from the SeaBird processing steps since they were identical for both runs except for the DO parameters, so only the run with the correct oxygen sensor was kept. 

There was no dissolved oxygen sampling. Recalibration of the dissolved oxygen channel was based on a comparison with a post-cruise calibration, a cast taken in the same region from another ship, a study of surface % saturation and a general understanding of how these sensors perform. The correction applied is a rough estimate.
SBE Fluorescence went off-scale during event #52. Off-scale values were replaced with pad values.
Only salinity and extracted chlorophyll samples are included in the CHE files. Nutrients and DIC/Alkalinity samples were collected for and analyzed by Dr. Christine Michel of the Freshwater Institute. For information about those data contact: Dr. Christine Michel, Christine.Michel@dfo-mpo.gc.ca, (204) 984-8726.
Channel Salinity:T1:C1 was recalibrated by adding 0.0013psu to bring it into agreement with the primary salinity. The comparison with bottles together with a study of drift between pre-cruise and post-cruise calibrations and a study of differences between the 2 salinity channels throughout the cruise led to the conclusion that the secondary was likely reading a little low throughout the cruise. 
Channel “Flag:Bottle_Number” has 3 flags entered where problems were noted on the rosette logs in the Bottle Integrity column. There were 6 casts with indications of problems. There were a few cases of an initial x followed by a check so it is assumed the problem was resolved before the cast. Many casts had no indication of a check having been made, so 0 flags do not imply that bottle integrity was good.

PROCESSING SUMMARY

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

2 Preliminary Steps

There were 2 distinct XMLCON files, with the only difference being the Ratio multiplier for the SPAR sensor. The setting of 1 is correct, so a con file with that setting was saved as 2018-098-ctd.xmlcon.
The calibration parameters were checked for all sensors and it was discovered that the calibration information for the temperature, conductivity and dissolved oxygen sensors were not appropriate as they were from 2014 and 2015; there had been recalibrations in late 2017. Similarly the transmissometer values were from 2015 but had been recalibrated in June 2018. The appropriate values were used to update file 2018-098-ctd.xmlcon.

The rosette log sheets were obtained as well as the salinity analysis spreadsheet.
The cruise summary sheet was completed.
There was no history available for the pressure, temperature, conductivity and DO sensors since their last factory calibration.. 
There were post-cruise calibrations for the temperature and conductivity sensors, but no drift estimates were provided. Configuration file 2018-098-ctd-post.xmlcon was prepared using the updated parameters.
A comparison was made later by converting a file using the post calibrations to estimate possible drift. See 9.
There were many raw files, some are named to show they were test casts only, a few were copies of files which had been renamed to standard format. A few others may be split casts.
A list of expected files was prepared based on the bridge log and this was used to see if any data were missing. All CTD or ROS casts were found except for the one for event #49. The raw files were found in a folder containing files with non-standard names. All others in the folder had been copied to the main folder with standard names. File 49 was copied and changed to standard format.
3 Conversion of Full Files from Raw Data

NOTE: An error in the DO sensor ID was discovered while doing calibration studies in section 17. Because repeating the editing step would require a lot of time, a new set of files were produced with the correct DO sensor parameters, to be merged with the edited files, using the edited files as the primary files. This will ensure that any data removed in the DELETE step will also be skipped from the DO channel.  So the following steps were rerun using the correct DO parameters: 


All SBE steps, Convert to IOS Headers, CLEAN, CLIP, DELETE. 

There is no need to do the SHIFT steps as they do  not affect DO. 
The deployment method was to spend a little time at the surface, then drop to 10m with a soak at that level of about 2 minutes. The CTD was then raised to about 1.5db and then the full cast was run.  
A list was provided of how many scans need to be removed from each file to ensure the soak data does not get chosen at the DELETE stage.
All hex files were converted using 2018-098-ctd.xmlcon to create CNV files.
A few casts were examined and all expected channels are present. A few features were noted:

· There are significant differences between the temperature and salinity channel pairs, especially during upcasts. In one case (#65) it looks like that primary channels were affected by a large shed wake as the CTD slowed to a bottle stop while the secondary was not. 
· One cast had an incomplete upcast. 
· SPAR values are generally significantly higher than maximum PAR values. 
· Turbidity and Transmissivity mirror each other.

· In low gradient errors the differences between channel pairs is small.

· Altimetry looks good.

· Descent rates were highly variable.

· For many casts acquisition continued right to the surface. For many the conductivity drops suddenly a few scans after the pressure reaches 0db. For some the drop occurs when the pressure is about -0.15db. There may be some delay due to water in the plumbing and ocean spray and the values seen are within the .
4 BOTTLE FILE PREPARATION 
The ROS files were created using file 2018-098-ctd.xmlcon. The pumps were not on for cast #326 so it was not processed further.
The files were converted to IOS format. 

CLEAN was run to create BOT files. 
Temperature and salinity were plotted for all BOT files. Noisy data were investigated:

· Event #97 – The data around 160db  are very noisy. The CTD stopped for <10s and shed wake corruption is seen through the whole stop. This will affect sample #100.

· A few points were cleaned in salinity for events #126 (both channels ~45db), 133 (primary ~50db), 144 (both channels ~45db) and 263 (primary ~70db).
A preliminary header check turned up no problems.
The BOT files were bin-averaged on bottle number and the output was used to create file ADDSAMP.csv. Sample numbers were added to the file based on the rosette log records. 
The addsamp.csv file was converted to CST files, which will form the framework for the bottle files. 
SAM files were created using the Add Sample Number routine and those files were then bin-averaged. Output was SAMAVG.
Next, the salinity analysis spreadsheet was examined to see what comments should be included in the header file. These were used to create file 2018-098-bot-hdr.txt; it may need further editing to reflect problems found during processing.
SALINITY

Salinity analysis was obtained in spreadsheet QF Cruise-2018-98 Frosti SAL_v2019-01-28.xlsx. The sheet with final data for merging with CTD data was saved as 2018-098SAL.csv. Comments were removed that had no bearing on data quality. Event numbers were added and station names were added where missing and adjusted where they were not in agreement with the bridge log. 
The analysis was done in late January 2019 which was 4.5 to 6 months after collection.
The file was converted into SAL files.
The SAL files were merged with CST files with extensions MRG1. 
Extracted CHLOROPHYLL
Chlorophyll samples were processed and analyzed onboard ship and the data were provided in spreadsheet “CBS-MEA 2018_Chla_June 25th 2019.xlsx”.  Many adjustments were needed to enable conversion to CHL files, so the file was saved as 2018-098CHLcsv first.

Event numbers were different from those used for the CTD files, so those had to be adjusted. In many cases water was taken from 2 Niskins fired at the same depth, mixed and sub-sampled; for those cases 2 sample numbers were entered for a single value, so they were replaced with the first sample number and a 2 flag added with a comment indicating that the value is an average of Niskin bottles X and Y. There were 2 samples taken from a pole at the surface and as there are no CTD data from those casts to accompany them, they were removed from the csv file. 
The spreadsheet was then converted to individual CHL files.
The CHL files were merged with the MRG1 files.
The files were put through CLEAN to reduce the headers to File and Comment sections only.
The merged files are ordered on sample number, but the SAMAVG files are ordered on bottle number, so one or the other set needs to be reordered in order to merge them. The MRGCLN1 files were reordered on Bottle_Number. The output files were named MRGCLN1s. Those files were then merged with SAMAVG files choosing the Bottle_Number from the SAMAVG files, to produce MRG files. 

The MRG files were put through CLEAN to produce MRGCLN2 files; 0s were entered into any empty flag channels.  
5 Compare  
Salinity  

Compare was run with pressure as reference channel. All of the major outliers are in the top 15m. Those that have bottle values lower than the CTD are all associated with high standard deviation in the CTD salinity. Those that have bottle salinity higher than the CTD are common in the top 60m and are likely caused by incomplete flushing of the Niskin bottles in the presence of high vertical salinity gradients. 
When bottles are excluded with pressure <60db and standard deviations in the CTD salinity <0.001 the primary salinity was found to be low by an average of  0.0032 (standard deviation 0.0029) and the secondary low by 0.0050 (standard deviation 0.0027).
Because flushing may be an issue even near the bottom, some deep bottles were examined that are not at the bottom and don’t have noisy CTD data; there were only 5 of those. The average difference for those were similar to the results using more bottles. Poor flushing near the bottom is expected to have errors in the opposite direction. The fact that removing them makes little difference suggests that flushing is better below 60m or is not a major issue because vertical gradients are low near the bottom.
When bottles above 200m were excluded plus those with standard deviation of CTD >0.001 plus one outlier at 337m, the primary salinity was found to be low by a median of 0.0025psu and secondary low by 0.0038psu. The standard deviations are 0.010 and 0.007psu respectively. Given that both incomplete flushing and 5 months storage of bottles will lead to higher salinity in bottles, the CTD salinity channels are likely more accurate than the comparison suggests. Plots against time excluding samples above 200db suggest there was little drift with time, but the scatter is large so that is not convincing.
The plot of differences against pressure turned up only one significant outlier that is not explained by noisy CTD salinity and/or likely flushing issues. Event #298, Sample #344 has a bottle salinity that is higher than the CTD by 0.14psu. It is a bottom bottle so a flushing problem would lead to low bottle values rather than a high one. The maximum salinity measured by the 2 CTD salinity channels during the entire cast was 34.7904 where the bottle value was 34.9281psu. This sample should be flagged 4 since it looks bad but there are no indications of an analysis problem. Turbidity is not especially high so mud is not likely a factor. Evaporation and/or desorption could be explanations. 

For full details for the COMPARE run see file 2018-098-sal-comp1.xls.
Fluorescence versus Extracted CHL
As is usually seen from this type of fluorometer, fluorescence and CHL values are close for 0.05ug/L<CHL<3ug/L with an average ratio FL/CHL = 1.25. Near 0 the fluorometer tends to read higher than CHL and above 3ug/L it reads lower. There were only 2 bottles with CHL>4ug/L and both had extremely low fluorescence values. 
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When the 2 bottles with very high CHL a fit of SBE fluorescence versus extracted CHL forced through the origin shows the fluorometer values were ~85% of CHL.
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For full details for the COMPARE run see file 2018-098-fl-chl-comp1.xls.
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

Tests were run on 4 casts. Noise in the both temperature and dissolved oxygen make the tests difficult. The best setting varied from feature to feature, but a setting of +3s looked best overall. 
ALIGNCTD was run using a setting of +3s to the dissolved oxygen channel.
8 CELLTM

The usual tests for the best settings for this routine are difficult to interpret because of the noisy upcast data, so the default settings was used.
CELLTM was run using (α = 0.0245, β = 9.5) for the primary and secondary conductivity.
9 DERIVE and Channel Comparisons
Program DERIVE was run on all casts to calculate primary and secondary salinity and dissolved oxygen concentration.
The differences between sensor pairs were studied from a few casts, but most were too shallow to be useful. 
	Cast #
	Press
	T1-T0 
	C1-C0
	S1-S0
	Descent Rate

	2018-098-0115
	440
	+0.0001
	-0.00013
	-0.0018
	Moderate, Steady

	2018-098-0298
	330
	+0.0001 
	-0.0001
	-0.0014
	Moderate, Mod

	2018-098-0391
	265
	-0.0001
	-0.00012
	-0.0015
	F low, Mod


The temperature and conductivity differences are very small, but they have additive effects on salinity. However the salinity difference is still quite small. There is no sign of significant drift through the cruise.
A test was done at this point to see how much drift had occurred between the calibrations in November 2017 and November 2018. Casts #115, 298 and 391 were converted and put through steps 6, 7, 8 and 9 using the post-cruise calibration. 
Plots were made to estimate differences between the data converted using post-cruise calibrations and those using pre-cruise calibrations. All channels read lower using the pre-cruise calibration than using the post-cruise calibration:

· Cast #115:  The 2 temperature channels both read lower by between ~0.0006C° and ~0.0007C°. Conductivity read lower by ~0.00025 and ~0.00019. Salinity read lower by ~0.0026psu for the primary and ~0.0018psu for the secondary. 
· Cast #298 : The 2 temperature channels both read lower by ~0.0007C°. Conductivity read lower by ~0.00026 and ~0.00019. Salinity read lower by ~0.0026psu and ~0.0017psu. 

· Cast #391 : The 2 temperature channels both read lower by ~0.0007C°. Conductivity read lower by ~0.00026 and ~0.00019. Salinity read lower by ~0.0026psu and ~0.0017psu. 

So there appears to have been little drift between these casts. There is no way to be sure when drift occurred – before or after these observations, but we can make some inferences. 
· If the post-cruise parameters are used the primary salinity would be very close to bottles, but we expect it to be low due to incomplete flushing and long storage of samples by at least 0.0025psu. So it seems unlikely that the drift in the primary conductivity and salinity occurred early and the calibration seems steady through the cruise, so most likely that drift occurred late or after the cruise. Supporting that conclusion is the fact that the primary drifted low by more than the secondary did, yet during the cruise it was closer to bottles than the secondary.
· The secondary salinity was lower than the primary by from 0.0014 to 0.0018psu in the comparison of the 3 test casts. It is lower by 0.0017psu than the values found using the post-cruise calibration. This suggests that the secondary drift occurred primarily either “on the shelf” or early in the cruise. This is also consistent with the primary salinity not drifting much until after this cruise. The secondary was lower than bottles by more than the primary by about 0.0013psu. So the primary is likely close to correct and the secondary slightly low. 
The dissolved oxygen differences are DO-dependent varying from values being low by 3.1% to 3.8%, with a value of 3.5%  looking like a choice that suits most of the profiles. The differences were slightly smaller later in the cruise using the post-cruise calibration which would suggest that there had been some DO drift. There is good reason to expect some drift before and during this cruise, but there is no way to determine how much. Recalibration of DO tends to be somewhat higher than the post-cruise estimates as it likely addresses other errors as well as those from calibration drift.  
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. 
11 Checking Headers

An initial cross-reference list was examined and no errors were found. 

Header check – There were some negative pressures at the beginning and ends of casts, but they are associated with ~0 conductivity values. There were negative values in other channels (ex. Oxygen) that are not seen after CLIP is run. Fluorescence went off-scale for many records during cast #52 – value 4.939. CLEAN was rerun on that cast to pad fluorescence values >4.93. Header Check was rerun to ensure there are no other off-scale casts. One other was found that may possibly have gone off-scale for a few records, but not for long. No other problems were found.

Track plots – The cruise tracks were plotted and look ok; they were added to the end of this report. 
The surface check was run on the files before CLIP was applied. The average value was -0.08db. Examination of the ends of a few casts shows no evidence of significant pressure calibration drift. There was a single deck pressure recorded at +0.05db (Event #279).
The altimeter readings from the headers of the CLIP files were exported to spreadsheets. A check was made by calculating: Check Value = Max Depth Sampled + Altimetry header – Water depth. Casts with the check value >4m were investigated. In one case (#205) a spike in altimetry was misinterpreted in a cast that did not get within 15m of the bottom, so the altimetry header was removed.  The water depth was wrong in casts #97, 249, 279; the log entries were used to fix the depths in the CLIP files and for casts #79 and #249 in the SAMAVG files.
12 CLIP

A list was provided by Jane Eert showing how many scans needed to be removed from the start of each cast to remove the soak data. 

CLIP was run to remove the data from the soak period for each cast. Plots were made to ensure an appropriate number of scans were removed and they were. 
13 Shift
Fluorescence

SHIFT was run on the fluorescence channel in all casts using the usual advance of +24 records. Plots made after this step were hard to interpret due to noisy fluorescence and many stops for bottles but there is clearly some improvement in matching the fluorescence offset to the temperature offset.
Dissolved Oxygen 

The Dissolved Oxygen voltage channel was aligned earlier. A few casts were checked to see if further alignment is needed for the DO concentration channel; it is difficult to judge but the alignment looked reasonable. 
Conductivity
Tests were run on 4 casts using a variety of shifts and the best results were found with the settings -0.5s for the primary and -0.4s for the secondary. The same settings worked well during 2017-020. SHIFT was run twice using those settings. 
14 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: The only warning concerns cast #393 which sampled to <10db.

The output files were copied to *.EDT.

15 Other Comparisons

Previous experience with these sensors – 

There was no history available for the pressure, temperature, conductivity and DO sensors since their latest factory calibration. 

Historic ranges – Local climatology was not available.
Repeat Casts – There were many repeat casts, but one of the two was always shallow enough that local variability was too high to enable a useful comparison.
Post-Cruise Calibration – There were post-cruise calibrations in November 2018 for the temperature , conductivity and dissolved oxygen sensors. The study in section 9 shows that the temperature, conductivity and oxygen sensors had drifted lower as had both salinity channels.
16 DETAILED EDITING
The secondary temperature and salinity channels were edited for all casts since they looked smoother overall in T-S space than the primary channels. 
CTDEDIT was used to remove large spikes, remove or clean smaller spikes that appear to be due to instrumental problems and misalignment of T and C and records corrupted by shed wakes including some records from near the top and bottom of the casts. For most casts the editing was mostly at the top and bottom of casts.
All files were edited. The output files were copied to EDT. 
One cast had less than 10m of data: #346. There were bottles fired, so a CHE file will be produced but no CTD file will be prepared. 
T-S plots were examined and the results looked ok; there are some small unstable features in a few casts. There was no obvious instrumental cause of some of these features so they may be real. In other cases the descent rate is low and T and S values reflect small variations in descent rate; it is impossible to determine which data are better.
17 Initial Recalibration
No pressure recalibration is needed. 
The COMPARE study shows the CTD primary salinity to be lower than bottle salinity by a median of 0.0025psu and secondary lower by 0.0038psu. There are 3 sources of error in bottle salinity:

· Evaporation of samples – 5 months wait for analysis can lead to significant evaporation and thus higher salinity values, though the care taken in storage should have limited that.

· Desorption of glass particles into samples – this leads to higher salinity values with desorption thought to continue for up to 6 months raising values by up to 0.0012psu per month. Studies of other cruises suggests that the effect is somewhat smaller than this. 
· Incomplete flushing of Niskin bottles – this effect also leads to bottles containing deeper and hence saltier water than that found at the firing level except for bottom bottles where the effect is the opposite. There is no sign of significant flushing problems at depth, so this is not likely a large factor.

The study of the post-cruise calibrations suggests that most of the drift in conductivity, and thus salinity, observed by November 2018 happened either late in this cruise or after this cruise for the primary sensors, but possibly before or early for the secondary ones. Adding 0.0013psu to the secondary salinity will bring the 2 salinity channels into good agreement and should lead to values within ±0.002psu.

There was no post-cruise calibration of the dissolved oxygen sensor and no calibration sampling. An initial check of surface saturation shows values that are lower than expected, most between 83% and 85%, compared to 95% to 103% in 2017. A comparison with a cast from a Louis S. St-Laurent cruise in the same area and fairly close in time showed normal surface saturation. At this point it was discovered that the wrong DO sensor # and parameters had been entered in the configuration file. 
Since the files had already been edited, the DO values were corrected by reconverting files and putting them through steps: Wildedit, Align, Derive, Convert to IOS, Clean, Clip, Delete. 
The output files were named *.DELDO.
The EDT files were put through CLEAN to remove the Seabird headers as there will be a second set from the DELDO files and the second set have the correct DO sensor parameters. 

The DELDO files were merged with the EDTCLN files with PRESSURE as the merge channel, picking everything except DO from EDTCLN and only DO from DELDO. The output files were *.MRG.
CHANGE UNITS was used to derive dissolved oxygen in mass units.

DERIVED QUANTITIES was used to calculate DO surface saturation. The results range from 84% to 92.5% values The casts closest to the Louis S. St-Laurent cast mentioned above have values near the top of that range. Some of the casts with the lowest surface saturation tend to have higher saturation at 10 to 20m and are associated with higher CHL values at 20 to 30m. So there may be some biological activity to explain the lowest values. There may also be some effect due to being closer to ice more often than in other years. Some near-surface profiles were very complex.
It is quite reasonable to recalibrate dissolved oxygen by adding 4% to all values based on experience with these sensors; generally the corrections found from a bottle comparison are a little higher than post-cruise calibrations would suggest, implying some further error when in motion beyond what the alignment correction achieves. It would still leave surface saturation values lower than expected, but the slow response of these sensors will have more influence at the surface where gradients tend to be higher. Applying a larger correction may lead to values that are too high at depth. 
CALIBRATE was run using file 2018-098-recal1.ccf to add 0.0013psu to Salinity:T1:C1 and to apply the following corrections in the MRGCLN2 files and the EDT files:

DO corrected = 1.04 * DO 

Checks were made and the correction was made as planned. 
After this step % saturation was derived again and values ranged from 88% to 96%. In 2017 values were between 95% and 103% but mostly <100%. So, DO may still be low or conditions may have been different in 2018. 
18 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)
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.

20 Final CTD File Steps (REMOVE and HEADEDIT)
REMOVE was run to remove the following channels: Scan_Number, Temperature:Primary, Conductivity:Primary, Salinity:T0:C0, Oxygen:Voltage:SBE, Altimeter, Status:Pump, Descent_Rate and Flag from all casts
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 the following comments:

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

Data Processing Notes:

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

    Transmissivity, Fluorescence, Turbidity, PAR and Surface PAR data are nominal

    and unedited, except that some records were removed in editing 

    temperature and salinity. 

    For details on how the transmissivity calibration parameters were calculated

    see the document in folder "\cruise_data\documents\transmissivity".

    SBE Dissolved oxygen was recalibrated based on a post-cruise calibration, 

    dissolved oxygen % surface saturation values and comparison with a cast 

    from another ship in the same general area. There was no calibration

    sampling for dissolved oxygen. The correction applied is a rough estimate.

    A comparison using pre-cruise and post-cruise calibrations showed that 

    temperature, conductivity and salinity values had all drifted to lower values.

    A study suggested that the drift in the secondary conductivity occurred prior 

    to or early in the cruise, while most drift in the primary sensor appears to

    have occurred after the cruise. The comparison with bottles provided little

    guidance: most samples were from shallow waters where flushing of Niskin

    bottles was likely incomplete and bottles were stored for 5 months, so there

    was likely some increase in salinity due to desorption and evaporation. 

    The secondary salinity was recalibrated to bring it into better agreement 

    with the primary salinity and values are likely within +/-0.002psu.

    While the CTD fluorescence data are expressed in concentration units, they

    do not always compare well to extracted chlorophyll samples, particularly for

    casts far from shore. It is recommended that users check extracted chlorophyll

    values where available.

    For details on the processing see the report: 2018-098_Processing_Report.doc.
The Standards Check routine was run and no problems were found. 
A header check was run on the final files. The only problems were truncated agency and chief scientist names due to having 2 of each. A space was removed before the chief scientist name so that only the final period was missing. The site of the 2nd agency was missed. Fixing this would require changes to IOS SHELL.
Plots of each file were examined and no further problems were found. 

21 Final Bottle Files
CALIBRATE was run on the MRGCLN2 files using 2018-098-recal1.ccf to correct the DO channel.

The MRGCOR1 files were put through SORT to order on increasing pressure. 
REMOVE was run to remove the same channels as for the profile files.
A Flag:Bottle_Number channel was added with zeros entered; 3 flags were added where problems were noted on the rosette logs in the Bottle Integrity entry. 6 casts had indications of problems. There were a few cases of an initial x followed by a check so it is assumed the problem was resolved before the cast. Many casts had no indication of a check being made, so 0 flags do not imply that integrity was good.
A second SBE DO channel was added to the CTD DO with mass units and REORDER was run to get the 2 SBE DO channels together. 
HEADER EDIT 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, to fix the chief scientist header entry and to add a comment about quality flags and analysis methods and a few notes about the CTD data processing.
A note was added to mention that other chemistry samples were collected for and analyzed by Dr. Christine Michel of the Freshwater Institute.  Dr. Christine Michel, Christine.Michel@dfo-mpo.gc.ca, (204) 984-8726

Standards check was run on all files and no errors were found.
A header check was run on the final files. The only problems were truncated agency and chief scientist names due to having 2 of each. A space was removed before the chief scientist name so that only the final period was missing. The site of the 2nd agency was missed. Fixing this would require changes to IOS SHELL.

Data from the CHE files were exported to a spreadsheet. The file was saved as 2018-098-bottles-final.xlsx. Checks of entries against rosette log show samples where the log does not indicate any and for the most part there is no record of CHL sampling.
22 Producing final files
Cross-reference listings were produced for the CTD and CHE files.

The sensor history was updated for the conductivity sensors. 

Particulars – 
65. Drifting shallower, restart after repositioning.
255. Lost communication with CTD at ~150m on upcast, could not restart.
263. Extreme wire angles and unable to get to 10m off the bottom. Lost communication between deck unit and CTD at ~20db. 

271/283. Both used sample #338 – For event #338 it concerns a sample from a Niskin on a pole.

279. Stopped to validate sounder readings. Lost communication on up cast. Pressure on deck 0.05db.

283/284 – Niskin on a pole – sample # 338 was also used for SBE911 Event #271.
295. At bottom for a long time deciding where to trip bottles.

298. Not recorded in tap log.

315. Niskin #9 damaged – sample still intact.

321. Niskin #9 replaced.
326. Pumps not on. Repeated. Samples 397-398 not taken.
327. No soak below surface.

346. No downcast – Cast to 5m only with 2 bottles fired at 5m.

CRUISE SUMMARY - CTD

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

	1
	SEABIRD
	911+
	1189
	Yes
	Yes

	Calibration Information - 1189

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature


	5830
	04Nov2017
	Factory
	06Nov2018
	Factory

	Conductivity
	4327
	 10Nov2017
	Factory


	06Nov2018
	Factory

	Secondary Temp.


	
5831
	04Nov2017
	Factory


	03Nov2018
	Factory

	Secondary Cond.


	4339
	10Nov2017
	Factory


	06Nov2018
	Factory

	Transmissometer


	1666
	14Jun2018
	Laurier
	
	

	SBE 43 DO sensor
	2599
	2Nov2016
	Factory
	27Nov2018
	Factory

	PAR
	70501
	4Apr2016
	Factory
	
	

	SeaPoint Fluor.
	3651
	June 2104
	Factory
	
	

	Surface PAR
	20279
	4Apr2016
	Factory
	
	

	Pressure Sensor
	0130015
	23Dec2014
	Factory
	
	

	Altimeter
	40853
	12Feb2007
	Factory
	
	

	Turbidity Meter
	11074
	23Mar2007
	Factory
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