REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	7July 2015
	File 2013-06-0001 found and processed. See notes end of report. G.G.

	15 April 2014
	PAR and depth channels added to CTD and CHE files – see notes end of report.  G.G.

	
	


PROCESSING NOTES
Cruise: 2013-06
Agency: IOS, Ocean Sciences Division, Sidney, B.C.
Project: Beaufort Regional Environmental Assessment
Chief Scientist: Eert J.
Platform: M.V. Frosti 
Date: 2 August 2013 – 15 September 2013
Processed by: Germaine Gatien

Date of Processing: 22 February 2014 – 4 March 2014
Number of original CTD casts: 78 hex files (includes 6 tests or repeats)
Number of casts processed: 72
Number of rosette casts processed: 66
INSTRUMENT SUMMARY
The primary CTD system used was  a SeaBird Model SBE25 (S/N 0415)  mounted in a 12-position SBE 32 pylon with 8L Niskin bottles fitted with internal stainless steel springs in an ice-strengthened rosette frame. The data were collected in real-time using an SBE 33 deck unit and a computer running Seasave V7 acquisition software, as well as internally recorded by the CTD. Sensors included an SBE43 DO sensor (#1202), one of two SeaPoint Fluorometers (2979 and 3575 both with 10X gain), a Chelsea/Seatech transmissometer (S/N CST-1047DR), an ISUS nitrate meter and a SeaPoint Turbidity meter (S/N 11074).  The Benthos altimeter and Biospheric/Licor underwater PAR (S/N20446) sensors were mounted to the frame. A Surface PAR sensor S/N 20317 was installed for all casts.  
The transmissometer sensor windows were sprayed with deionised water and wiped with a DI water-soaked lens cloth prior to each deployment.  
The pumps turned on automatically after 45s immersion in salt water at the surface. The package was soaked for 2 minutes.  The package was then lowered to within 4-10m of the bottom at 60m/min. Niskin bottles were normally closed during the upcast after a stop of 30 seconds.

SUMMARY OF QUALITY AND CONCERNS
Digital rosette sheets were provided.
Event #43 was interrupted by a computer crash after 9 bottles had been fired; a second file was started. The job of stitching the rosette files together was made easy because the Niskin bottles that were already closed were re-fired in the 2nd file, so the bottle numbers were correct in the 2nd file. The downcast file was not affected by the crash.
There were many inconsistencies in the salinity bottle labels with sample numbers not matching the station name and Niskin bottle number. 
The extracted chlorophyll data did not have sample numbers recorded on the labels. The data were delivered with just station names and depths. There were often 2 casts with the same station name but the rosette logs enabled that problem to be resolved. More seriously, there were also repeat bottles at some depths and there is no record on the label or on the rosette log sheets of which Niskin bottle was actually sampled. There are likely some errors in the assignment of values to particular Niskin bottles. Where there are grave doubts, quality flags were added together with explanatory comments. Since there can be significant differences between 2 bottles fired at the same depth, or a bottle can close at the wrong depth, it is wise to keep track of which was sampled.
The comparison of the CTD salinity with bottle salinity indicates that the CTD salinity was reading low. Yet, a post-cruise calibration of the conductivity sensor shows that the CTD salinity was not low. There are three factors that may have contributed to this inconsistency and, unfortunately, all cause errors of the same sign:
· incomplete flushing of Niskin bottles in the presence of a salinity gradient 
This is likely a significant problem near the surface and especially in waters where the descent rate is quiet, a common condition near ice.

· evaporation of samples due to delayed analysis

A study of duplicates shows a mean difference of 0.0055 after Chauvenet outliers were excluded; this is much higher than usual and may be due to some evaporation of samples due to the 3 to 4 month delay in analysis. Evaporation is likely to be somewhat random, and the outliers in the duplicate study come from both shallow and deep samples. The evidence is too weak to say there was definitely evaporation of samples.
· late firing of the bottles so the CTD had started to move upwards

In some cases this makes little difference, but in others it leads to a mismatch of CTD and bottle contents, exaggerating the flushing problem. This was mostly a problem late in the cruise, after event #55.
Where it was known that the CTD was in motion when the bottle was fired, a flag 2 and note of explanation are entered in the CHE file. A general note of warning was added to the headers of the bottle files because there are probably other cases that were not noticed. 
Plastic and glass bottles were used during a few late casts and a comparison is included in the duplicate study. The glass bottles generally had higher salinity than the plastic ones and the differences between duplicates were generally smaller for the plastic bottles than for most glass bottle duplicates, but there are only 3 plastic duplicates.

The near-surface dissolved oxygen saturation was generally high, ~110% - 120%. A post-cruise calibration of the dissolved oxygen sensor indicates that any drift was small (~0.002mL/L) and would result in values that are slightly low. So the high saturation values appear to be real. 
PROCESSING SUMMARY 

1 Seasave

This step was completed at sea; the raw data files have extension HEX. 
2 Preliminary Steps

Salinity and extracted chlorophyll sample data were obtained. The chlorophyll data are not in standard format, lacking sample numbers.
There were electronic rosette logs and a simplified log prepared by the chief scientist. The log does not include a record of where chlorophyll was sampled.
There were notes from the chief scientist describing the deployment method and equipment used.
The cruise summary sheet was completed. 

A spreadsheet of calibration parameters for early 2013 was available. The configuration files used at sea were examined. There were 2 variations with the only difference being which fluorometer was used. There were no errors; a few calibration dates were missing, but those were not in the spreadsheet. 
There were a few files with non-standard names. Most were either tests or duplicates of other files and do not need to be processed. The one exception is that event #43 was recorded in 2 files due to a computer display freeze. File 2013-06-0043a.cnv contains only upcast data, so there will be no problem with the downcast file. Nine bottles were fired during before the interruption, so when the second file was started 9 bottles were fired, so the bottle numbers for the last 3 firings are correct. This is very helpful.
File 1 exists in the log but there are no files with that name. 
Two configuration files were prepared:

2013-06-ctd1.con – for files 3-19 and 42-74 – with fluorometer 2979
2013-06-ctd2.con – for files 2 and 20-41 ––with fluorometer 3575
3 Conversion of Raw Data
The data were converted using the configuration files listed above. 
Plots were made to check that the data look reasonable. There were pressure spikes in at least one cast (event #14).
There is no PAR signal, with all values 9999. This channel will be removed later.
There does not appear to be a ISUS signal. There are very low values for some casts with little variation and for some the values are extremely low but show a little variability, but not one that makes much sense. For events #54-76 there are only 0 values.  There were a few spikes at the surface with maximum value 5, so these are presumed to be voltage readings, which is what the configuration file looks like.
This channel will be removed later.
The soak period at 1 to 2db varied greatly from about a 0.5 minutes to 2 minutes. 

The pressure signal is not smooth, having steps of about 0.2db as is usual for this model CTD; there are reversals of size 0.2 to 0.5db over a few scans when the descent rate is quite steady. These will be examined after filtering to see if they are removed. 
The descent rate is highly variable with some casts have a steady descent and others having some complete reversals of the CTD. 

4 WILDEDIT

WILDEDIT was run on all casts on pressure, temperature and conductivity channels using 2, 20, 25, 0 for “Standard deviations for pass 1” and “Standard deviations for pass 2”, scans per block and “Keep data within this distance of the mean”.  The spike noted in #14 was removed by this step. However, it was found that a lot of pressure data was removed. Examination in detail showed that this occurred when the CTD was held at one depth for soaking or firing of bottles. While the parameters could be set to ensure tiny changes in pressure are not removed, there seems little point in doing this since the soak and bottle stop data will be removed later for the downcast files. Adjusting the parameters might mean some significant spikes are not removed, so WILDEDIT was not rerun.
5 WFILTER

Based on the results of many other cruises using this equipment, the SeaSoft routine WFILTER was run for all casts to apply a cosine filter, size 5, to the pressure, temperature and conductivity. Usually this is enough to remove the steps caused by the limitations of the pressure sensor. A few casts were examined before and after and the results were good in areas where the descent rate looked reasonably steady. There are no obvious reversals and the steps are gone, without the profiles being over-smoothed.

6 ALIGNCTD

The dissolved oxygen sensor needs to be aligned to compensate for the slow response time. Tests were run using a variety of delay settings and plots of DO and Temperature were compared with the aim of making the vertical offset between notable features similar for each. The +8s setting used for the same equipment in 2012 worked well. 
ALIGNCTD was run with an advance of +8s was applied. 

7 CELLTM 
SeaBird recommend a CELLTM setting (α= 0.04/1/β = 9.0), but the optimal setting does vary among sensors and/or particular conditions. Tests were run on a few casts using a variety of settings. When this equipment was used in 2012 the best setting was found to be (α= 0.05/1/β = 9.0), but (α= 0.04/1/β = 9.0) looks a little better on the few casts with no stops for bottles. The data are generally too noisy to make the results very convincing. The SeaBird recommended setting was chosen.
CELLTM was run using α = 0.04, 1/β = 9.0 which seemed best overall.

8 DERIVE

Program DERIVE was run to calculate salinity and dissolved oxygen concentration in mL/L.
9 Conversion to IOS Headers

To enable conversion to IOS Header format the files named 43a.cnv was renamed as 9043.cnv.

File 2013-06-0006 (3) appears to be an exact copy of 2013-06-0006 so will not be processed further.

The IOSSHELL routine was used to convert Sea-Bird ASCII data to IOS Headers. 

CLEAN was run to add event numbers and to replace pad values in pressure with interpolated values. 

File #43 was split but the downcast file is fine, only the top 11m of the upcast is contained in the “b” file. So JOIN was not used to combine them.

10 Bottle File Preparation

The ROS files were converted to IOS Headers, *.IOS.

The two ROS files that got split were recombined. The data from bottles 10 to 12 were copied from one file and were added to the other using a text editor. The bottle numbers in the header of the combined file were changed. The resulting file was converted to IOS format.

CLEAN was run to correct header min/max entries and add event numbers to the IOS files and update the header limits.
Examination of the headers shows that the bottom depths had not been entered. Since they are available in a spreadsheet format, file 2013-06-depths.csv was prepared with the water depths and event numbers. 

Then the IOS SHELL routine “Merge: CSV file to Headers” was run to add those entries. There was no water depth available for event #74, so the CLN file was copied to *.MRH so there is a complete set of files with that extension.
The MRH files were bin-averaged on bottle number and those files were used to create an addsamp file. Sample numbers were added to the file based on the rosette log sheets. There were two inconsistencies. 
The ADDSAMP file was then used to add sample numbers to the BOT files. 
There is a problem with sample numbers in casts #27 and 28. Because of duplication the sample numbers had been changed to format 218.1 – 218.8. This will not work in IOS SHELL. So the numbers were changed to 2181 to 2188. This will still cause some problems in the merge process, but they are solvable. 

Those were then bin-averaged on bottle numbers. Output: SAMAVG.
There were problems preparing the salinity and especially the extracted chlorophyll data for merging with the bottles. There were samples from event #1 but there is no CTD data available, so no CHE file was prepared. The data are available from the analysts’ spreadsheets.

Problems with salinity were that the duplicates had not been averaged, no quality flags had been assigned and there were many discrepancies between the rosette log entries and the sample labels. For many cases there were samples where none are indicated on the log sheets. When compared to the CTD it may become obvious if any of these are mislabelled, but to get started they are assumed to be labelled correctly. For some the decisions are more complicated: 

· Some comments were beside empty cells, so it is possible the columns somehow got mis-aligned. A few checks were made and no errors found. 

· Sample #60 – There are two samples but no duplicates entered on the rosette sheet and values are not close. Sample #61 is missing and the 60 dup value looks close to CTD value for the missing sample. The sample was relabelled as #61 with a flag 3. 

· Sample #176 – Again there are two values which are not very close and there is no indication on the rosette log that there should be duplicates. One of these samples is close to the CTD salinity for the intended bottle for cast #22, while the other looks much closer to the CTD salinity for sample #177 at cast #23. However, there is already a sample #177 though it is farther from the CTD value. It does not look close to any other CTD value for either event #22 or 23. The 176dup sample will be assigned to 177 with flag 4.

· There were many cases where the labels were inconsistent with station name/Niskin bottle # not matching the sample number. The CTD salinity was used to decide which was right. 

The file was saved as 2013-06sal.csv.

The extracted CHL were combined with the salinity spreadsheet. Event numbers were added to the CHL, then the depths were aligned to match those given with the salinity data. The salinity data were then removed leaving the sample numbers in place along with the CHL data. There is much room for error in this process, especially since there were multiple bottles fired at some depths but only one CHL sample taken; the rosette sample log sheets do not indicate where CHL samples were taken. The file was saved as 2013-06CHL.csv. That station names are not exactly like those of the salinity data and rosette sheets, but it was easy to figure out which stations they correspond to. The rosette sheet names were selected. Flag and comment channels were added though there were no entries made. After the bottles are combined outliers will be investigated.
The two spreadsheets were ordered on sample number, then converted to SAL and CHL files and those were merged with the CST files in two steps. 

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 enable merging, some manipulation was needed for events #27 and 28 because of the problem with non-standard sample numbers.
11 Checking Headers

An initial run of Header Check showed up no problems other than the bad PAR and ISUS values.

As was done for the bottle files the IOS SHELL routine “Merge: CSV file to Headers” was run to add the depth entries from file 2013-06-depths.csv. There was no water depth available for event #74, so the CLN file was copied to *.MRH so there is a complete set of files with that extension. 
The times are already in UTC so no change is required.
A cross-reference listing was checked against the log entries and there were a few discrepancies. There were known to be some problems with the NMEA readings. The following changes were made to rosette files (BOT) and full data files (CLN):
· Event #3 –Header longitude differs from both the paper rosette sheet and electronic version. Log assumed to be correct.
· Event #9 – Header time differed by 12 hours from the rosette log; either time makes sense, but the rosette was assumed to be correct. 
· Event #10 – same as #9 – time differed by 12 hours.
· Event #17 – Station name wrong – changed to match log.
· Event #51 – Header latitude differed from electronic log, but there is no record on the paper rosette sheet. The position in the header is close to the position given in the rosette log at the bottom of what was a shallow cast, so the header looks reasonable. Evidence unclear, so the header will not be changed. 
The track plots look reasonable and those were added to the end of this report. 

Surface Check was run and showed an average surface pressure of 1.2db with a range from -0.6db to +6.4db. Most readings were either close to 0 or between 1 and 2db with associated salinity <10 for the former and much higher for the latter. Given that the pumps did not come on until 45s after entering the water, the appearance of “in-water” salinity values is delayed, and early pressure readings are likely not reliable, it is difficult to make a judgment about the pressure reliability form the early records. At the end of the casts the salinity drops within a second of pressure reaching 0db. So the pressure appears to be well within the 1db stated accuracy and no pressure recalibration is appropriate.
The altimetry header entries were exported to a spreadsheet 2013-06-ctd-altimeter.csv and 2013-06-che-altimeter.csv and plots were made of some to check that the entries are reasonable. Checks were also made by comparing bottom depths and maximum pressures from the rosette logs. Two casts were found with readings that obviously came from spikes rather than detecting bottom. The altimetry headers were removed from the CLN and MRH files for casts #15 and 50 and from the BOT and MRH files for the cast #14 rosette file.
12 SHIFT
Conductivity

Tests were run on a few casts with noisy T-S plots and the best results were with either +0.5 or +0.6. 

SHIFT was run on all casts advancing the conductivity by +0.6 records. 

13 DELETE

The SHFC files were put through DELETE using the following parameters: 

Surface Record Removal: Last Press Min

Maximum Surface Pressure (relative): 10.00    


Surface Swell Pressure Tolerance: 1.0

Swells deleted. Warning message if pressure difference of 2.00

Drop rates < 0.3m/s (calculated over 5 points) was deleted 

Sample interval taken from the header.  Pressure was not filtered.

There were no warnings in the DELETE log. 
14 DETAILED EDITING

CTDEDIT was used to remove some surface records and records corrupted by shed wakes. Salinity was cleaned where unstable features appear to be due to a poor match between conductivity and temperature.
Notes about editing were added to the headers.
After editing, T-S plots were examined for all casts and no further editing was found necessary. 

15 COMPARE
Salinity Bottle – CTD Salinity Comparison –
COMPARE was run comparing the bottle salinity from the MRG files and the CTD salinity from the SAM files with bottle # as reference channel. 
There are many outliers which mostly come from near the surface. When points with standard deviation in the salinity channel of >0.02, most of the major outliers disappear but a few remain and were explored:
· Event #39 at 10.5db: The CTD is lower than the bottle by 2.1db. To find salinity of the same value as the bottle in the CTD data you need to look lower by about 2db. Even minor inefficiency in flushing would easily explain this outlier.
· Event #65 at 22db: To find CTD salinity equal to bottle salinity you need to look 4.5m deeper. A plastic bottle was used.

· Event #65 at 30db: To find CTD salinity equal to bottle salinity you need to look 8m deeper. A plastic bottle was used and the analyst reported the parafilm seal was missing.

There remain many less severe outliers that were investigated:
· Event #6 was shallow and the outliers are not severe for the levels.

· Event #8 looks like the water in the Niskin fits the CTD before the stop.

· Event #9 – 2 deep bottles - both are out of line – There was some confusion over the bottle labels and it looks like the values got reversed. Fixed!
· Event #10 – the salinity gradient is high enough to explain the differences especially since the descent rate is quite steady so flushing is likely to be incomplete.

· Event #11 – like event #10 – most bottles affected
· Event #12 – similar to event #10 but all bottles affected – looks like incomplete flushing 

· Event #13 – it looks the CTD did not actually stop for all the bottles. 

· Event #14 – there is only 1 outlier at 166db and the bottle value is close to that from 192db, so either the wrong Niskin was sampled, or the Niskin closed prematurely. It was not a misfire since the CTD data look ok. The CHL values are too low to resolve the cause. The sample will be replaced with a pad value and flag 5. 

· Events #15 - 17 – outliers not significant given local gradients.
· Event #19 – lot of vertical motion during bottle stop probably explains this outlier.
· Event #23 – many inconsistencies among sample #, bottle # and rosette log entries.  Best guesses made in reassembling the file – flag 3 given if some part of label seems correct, flag 4 if just based on best match. Almost all samples had the wrong sample number.
· Event #26 – Bottle at 61db is lower than CTD – CTD data is a little noisy but not enough to explain difference, so bottle likely somewhat out of line. 
· Event #29 – The CTD stopped, as intended, at 100db but the bottle was fired at 86db while CTD was in motion, so the match is poor.
· Event #34 – The bottle salinity value appears to be from much deeper than 30db and the CHL is also slightly out of line; possible premature closing of Niskin # 8.
· Events #35-37 – Several outliers but local gradients fairly high, so slight incomplete flushing can explain them.

· Event #39 – High gradient – incomplete flushing easily explains it.
· Event #42 – Looks like shed wake and/or incomplete flushing. 

· Event #43 – Most bottles have higher salinity than the CTD. The descent rate suggests conditions were very calm, so flushing may not have removed the effects of shed wakes that clearly passed through the area when the CTD stopped. 
· Event #45 – again, calm waters, shed wakes and fairly high gradients lead to incomplete flushing causing fairly large differences near the surface.
· Event #55 – the CTD was moving when the bottle was fired near 20m – it had stopped there but the firing came after it started moving upwards again.

· Events #61to 65, 69 to 71 – many bottles were fired while the CTD had started to move upwards after stop or occasionally before the stop – flagged 2 with note since there is no problem with bottle..
· Events #73 & 74 – Some bottles fired after CTD started moving upwards other outliers due to local gradients. Late firings flagged 2.
So for many the analyses look fine, but the contents of the bottles may be from deeper in the profile due to incomplete flushing and shed wake corruption caused by the stop of the CTD.

Corrections were made to file 2013-06sal.csv, the SAL files were recreated, the merge process repeated and COMPARE rerun. When points with differences >0.05 are removed the CTD salinity was found to be low by an average of 0.0027 but the standard deviations were 0.018. When only the 4 bottles below 500m were included the CTD is lower by 0.0116, but 2 of those bottles were ones where the CTD was moving when the bottles were fired. Since both the CTD and Niskin contents would be affected by that, it is hard to predict how the differences between them would be affected. 
There are many problems in the salinity bottle data – mislabelling, firing while on the move, different types of bottles, delayed analysis, incomplete flushing, leaky bottles and salt on rims. 

Looking at a variety of methods for removing outliers, a flatter trend line was found by excluding standard deviations in the CTD data of >0.005 and differences >0.1. This indicated that the CTD was low by about 0.006. None of these fits look very convincing. We would expect that if flushing is a big problem the CTD should look lowest relative to bottles near the surface, and certainly that is true. The exclusion of bottles with high standard deviations in CTD salinity removes most of those points. The problems due to delayed analysis, if there are any, would be more random.
A study of duplicates shows a mean difference of 0.0055 after 4 Chauvenet outliers (out of 34 pairs) were excluded; this difference is much higher than usual and may be due to some evaporation of samples due to the 3 to 4 month delay in analysis. The outliers in the duplicate study come from both shallow and deep samples. So evaporation is probably a smaller effect overall, but noteworthy at levels where salinity gradients are low.

There were both plastic and glass bottles used for a few cases late in the cruise. A comparison is included in the duplicate study file. The salinity was mostly higher for the glass bottles and duplicates for the plastic bottles appear to be closer than for most glass bottle duplicates.

Extracted Chlorophyll – SBE Fluorescence Comparison –

The fit of SBE Fluorescence against extracted chlorophyll is very noisy; when forced through the origin the slope was 1.08 with an R2 value of 0.47. A linear fit is obviously not appropriate as the fluorescence data lie mostly above the trend line for low CHL and all points are below the line for CHL>1ug/L. 

A plot of the ratio of fluorescence / CHL against CHL shows a typical pattern for this type of fluorometer, with ratios very high when extracted CHL is <0.1ug/L. The ratio gradually goes down until it is about 1 at CHL=1ug/L and begins to move lower than that for the few points with CHL>1.5ug/L. The comparison suggests both the fluorometer performed well and no major analysis problems are seen.
There was no CHL sampling from the casts near the end when the late firing of Niskin bottles led to notable outliers in salinity.
Dissolved Oxygen

There are no calibration data for Dissolved Oxygen. To get some idea of how well the sensor performed, dissolved oxygen was derived in mass units and then DO saturation was calculated. The surface values were mostly between 110 and 120%. This is significantly higher than in this area in 2012 but the surface waters were warmer, fresher and fluorescence much higher in 2013, so conditions were quite different. If the Dissolved Oxygen calibration had drifted we would expect values to be too low, not too high.
16 Post-cruise recalibration

There were recalibrations of the conductivity and dissolved oxygen sensors in October 2013. 
· There was little change in the parameters for the conductivity sensor and the drift since the previous calibration was about -0.0013 salinity units so using the pre-cruise calibration would lead to the CTD salinity being too high. 
· There were small changes in the dissolved oxygen sensor parameters. The service report was not available. A test calibration of a deep cast showed a drift of about -0.0023mL/L for all values of DO. Some of that drift may have occurred after this cruise. Using the older calibration would lead to values that are a little low.
17 Recalibration

The post-cruise calibration indicates that the CTD was reading slightly high, which supports the conclusion that the comparison of CTD salinity with salinity bottles is not reliable. The comparison indicated that CTD salinity was lower than the bottles, but this is likely due to incomplete flushing of Niskin bottles, firing bottles on the fly and possibly evaporation of samples due to delays in analysis.
The post-cruise calibration of the dissolved oxygen sensor shows slightly higher values, by ~0.002mL/L. This shows that the high surface DO saturation values are not due to calibration drift.

The calibration drifts are small and some of the drifts may have occurred late in this cruise and/or after this cruise. No recalibration will be applied to the data. 
18 BIN AVERAGE
The following Bin Average values were applied to the FIL files:

Bin channel = pressure 

Averaging interval = 1db

Minimum bin value =   .000
Average value will be used

Interpolated values are NOT used for empty bins.

Standard deviations were not calculated. (Special files with AVGSTD do have those – they will not go in the OSD_DATA_Library but will be stored elsewhere.)
19 REMOVE
Remove was run on all casts removing the following channels: Scan_number; Conductivity:Primary, PAR, Uploy0, Oxygen:Voltage, Descent Rate, Altimeter and Flag, 
Plots were made and a few single-point spikes found and replaced with pad values. 
20 Final CTD files

Header Edit was used to fix formats and channel names and to add the following comment. 

    Data Processing Notes: 

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

No recalibration was applied to these data. Post-cruise calibrations 

show no drift in conductivity and little in dissolved oxygen.

SeaCat salinity errors are expected to be as high as 0.05 units in areas of

high gradients. For these data  temperature and salinity gradients were not

extreme, so the error due to mismatch in T and C is estimated to be up to

0.02 in the top 100m and 0.005 below that, though editing and metre-averaging

should reduce the errors somewhat.  

PAR and ISUS data were removed because there were no useful signals.

PAR:Reference, Dissolved Oxygen, Transmissivity and Fluorescence

data are nominal and have not been edited, except that some records

were removed in the course of editing temperature and salinity.

For details on the processing see the report: 2013-06-proc.doc.
The output files were named *.CTD. 
Standards Check was run and a few problems were found and corrected.
Header Check was run and no problems were found.

A track plot was produced and no problems were found.
The conductivity, dissolved oxygen and pressure sensor history files were updated.

A cross-reference listing was produced for all events.
21 Final Bottle Files
The files were put through SORT to put them in increasing pressure order.

Remove was run on all casts removing the following channels: Scan_Number; Conductivity:Primary, PAR, Uploy0, Oxygen:Voltage:SBE, Descent Rate, Altimeter and Flag, 

Change Units was run to derive DO in mass units.

REORDER was run to get the two DO channels together.

HEADEDIT was used to add comments and standardize channel names and amend formats.

A header check was produced and a few problems were found and corrected. In particular, cast #14 had some spikes that had to be corrected before bin-averaging. All steps from BOT to CHE were repeated.
Particulars

1. Test cast – not processed.

43. Display froze. Re-started at 10m before firing bottle #10 as 2013-06-0043a.hex.  Fired bottles 1-9 in second file and then 10, 11, 12.
62. NMEA through PC - display not updating properly.

69. Steep bathymetry.

71. Salt bottle comparison glass/plastic.

74. Steep bathymetry, some mud in surface water at start.

75. Drifted deeper during cast.

REVISION NOTES
April 15, 2014: The PAR data was originally rejected as it looked bad, but it was discovered that the conversion parameters entered in the configuration files were incorrect for this sensor. The new values were entered in new configuration files named 2013-06-ctd1-par.xmlcon and 2013-06-ctd2-par.xmlcon. The PAR data were converted together with pressure data and put through all relevant processing steps, as follows, including the addition of Depth at the request of the chief scientist: 
· CHE: After SeaBird conversion and conversion to IOS header format, the 2 files for event #43 were combined. All files were then bin-averaged on bottle number, sorted on pressure and then merged with the previously processed files after REMOVE had been run. Then Change Units and DERIVE were run on the merged files to get DO in mass units and Depth. Channels were then reordered and Head Edit was run with an updated comment. 
· CTD: After SeaBird conversion, the files were put through Convert Wildedit, Windows Filter and then conversion to IOS Header format. They were then put through DELETE, metre-averaged and merged with the previously processed REM files, choosing to add the new data to the old rather than interleave – otherwise, for some unknown reason a few deeper records not found in the original files got added. Change Units and DERIVE were run on the merged files to add DO in mass units and Depth. Channels were then reordered and Head Edit was run with an updated comment.
Standards Check and Header Check were run and plots examined to ensure no errors had crept in. The PAR values are generally lower than PAR:Reference but when there are PAR values available above 2db the PAR is often higher. These values look reasonable.

July 9, 2015: File 2013-06-0001, was found and CTD and CHE files were produced. 

Notes from CTD Technician:

2013-08-02 CRUISE 2013-06 MD

AT STATION CPY_01, RECORD WAS NOT SELECTED IN SEASAVE. cpy_01.hex IS THE RECOVERED FILE FROM SBE25 0415. THE ACCOMPANYING CON FILE, "0415_INTERNAL_MEMORY.xmlcon"

WAS PREPARED BY REMOVING THE SPAR, AND NMEA SPECIFICATIONS FROM THE ORIGINAL CON FILE. IT SHOULD BE PROCESSED USING THIS CON FILE. 

The hex file provided was renamed as 2013-06-0001.hex.
Note that the configuration file provided with the file has the wrong parameters for the PAR sensor. The configuration file was corrected and saved as 2013-06-0001.xmlcon.
The raw file had the wrong T and C sensors entered in the header so those had to be corrected. 

The file was converted and the depth does look right for station CPY_01

Routines were run as follows using the same settings as had been applied to the other casts: WFilter, Align, Celltm, Derive, Convert to IOS Headers, CLEAN, Shift (Cond), Delete, CTDEDIT, Bin Average, REMOVE, Change Units (DO in mass units), Reorder and HeadEdit.

There were no positions in the file, so those were added based on the cruise log.
To convert a rosette file it was necessary to fabricate a BL file based on plots of when the CTD stopped taken together with the sampling log. 
The CHL data were confusing, so as stated for other casts there is room for error. In 2 cases 2 values are listed at a depth at which only one bottle was fired, so the average of the 2 were entered with flag 6.
The merge process was run as usual. Checks were made that the bottle values looked reasonable. While there are significant differences between bottles and CTD data, they are not so far off as to suggest that the samples are associated with the wrong bottles. Similar differences were found from other casts.
CRUISE SUMMARY

	Cruise ID#:    2013-06

	Dates:   Start: 2 August 2013                   End: 15 September 2013

	Location: Beaufort Shelf

	Vessel:  M/V Frosti

	Party Chief: Eert J.


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

	1
	SEABIRD
	SBE25
	0415
	No
	Yes


CTD Calibration Information
Make/Model/Serial#: SEABIRD/25 SEACAT / 015       Cruise ID#:
2013-06
	Calibration Information SBE 25

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	4444

	18 Oct 2012
	Factory
	
	Factory

	Conductivity
	3209
	18 Oct 2012
	Factory
	24 Oct 2013
	Factory

	Pressure Sensor
	0603
	20 Mar 2007
	Factory
	
	

	SBE43 DO
	1202
	14 Nov 2012
	Factory
	24Oct. 2013
	Factory

	SeaPoint Fluor
	2979
	
	
	
	

	Transmissometer
	CST-1047DR
	06/05/2013
	
	
	

	SeaPoint

Turbidity Meter (OBS)
	11074
	
	
	
	

	Bioshperical / Licor PAR
	20466
	7 Dec 2012
	
	
	

	Surface PAR
	20317
	24 Mar 2008
	
	
	

	Benthos Altimeter
	41098
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