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These data were recovered by Bernard Minkley in 2009. This project was to check the data and convert it to standard format for archiving.
There is a question of how many decimal places to include in salinity. Before the late 1950s only 2 are justified. I made a choice to include 3, where available, for cruises from 1960 onwards when new analysis methods were in general use. For the late 1950s there are likely some data in our archives with 3 places, some with 2. I went with 2 since that is what came from MEDS. From 1960 onwards I added the 3rd place to salinity where original records were available.
For most of the cruises there were no data in the archive, so just creating a new folder is all that is required. But for a few cruises, there were already some, but not all casts in the archive, with a different cruise number and sometimes with errors in the archived set. These are mostly cases of Station Papa being archived, but not other casts in the cruise to Papa. The following are cruises where there is an overlap. In some cases all casts were reprocessed, in others only the missing ones were reprocessed. In all cases the cruise number in the archive was used rather than the number assigned by Bernard:
1959-06 – Bernard called this 5931 – Casts 1-8 are in the archive, most are missing. The DO values are not exactly the same and there are 3 decimal places for SAL in archive, but not in Bernard’s data set. This is not unreasonable – it was a time when salinometers were introduced and precision had improved, but it is marginal whether 2 or 3 decimal places are justified. Given the inconsistencies in DO values I suggest a complete replacement of the BOTTLE folder.

1960-05 – Bernard called this 6042 – I added the 3rd place to this salinity to match the casts in the archives. There are errors in the archived event numbers, so suggest a complete replacement of the BOTTLE folder.
1960-06 – Bernard called this 6052. Where there is an overlap, use the newer files – they include DO in mass units that are not currently in archive. 

1961-06 – Bernard called this 6158 – complete overlap and archived files look better. Forget this one. Slight discrepancy in DO values, but archived files came from Sus Tabata’s files. 

1961-07 – Bernard called this 6161 – casts 1 and 30-37 not in archive – process just those since archived data are in better shape and it will take some work to prepare the other casts to match those.
1961-08 – Bernard called this 6165 – some are in the archive, but they have errors in them. All should be replaced with the new versions.
1961-09 – Bernard called this 6474 – some are in the archive, most not. Do not replace old ones; just add new ones.
1961-13 – Bernard called this 6175 – some are in the archive, most not 

1962-05 – Bernard called this 6285 – some in archive, so rest also named 1962-05.
There were also a few cruises that had the same cruise ID as one in the archive but contained completely different data, so were renamed:

1959-07 – Bernard called this 5933 but there is already a 1959-33 in the archive, so renamed.
1959-08 – Bernard called this 5935 but there is already a 1959-35 in the archive, so renamed. 
1964-41 – Bernard called this 6410 but there is already a 1964-10 in the archive, so renamed.

1964-42 – Bernard called this 6440 but there is already a 1964-40 in the archive, so renamed.

There were some data from 1959-40 folder labelled “ship Songees”. I realized later that these contain the time-series in Saanich Inlet that belong to 1959-40, though a different ship was used to collect them.  I had already recreated these files from the published data, so these files were not processed further.
Task 
· Check that there are no files for this cruise in the archive already. (Master Cruise List and archive)
· Check library for cruise data report
· Run Header Check and Export to Spreadsheet. Use these to investigate what is in each set – do they belong to a single cruise or many? Are there any inappropriate flags – “9” or any other flag where no data exists and never did exist. If so remove those.

· Put files through REMOVE to get rid of unnecessary channels – eventually started removing the flag channels as I was finding almost no appropriate flags and many inappropriate flags. Where a flag did point to a bad value, I used pad values.
· Run CLEAN to replace pad values with -99 for all channels.
· Derive DO in mass units.
· Put files through HEADEDIT to fix formats and channel names to standard, and to add a header comment explaining source of data, and to add header entries, as appropriate. Some files already have a comment about the source of the data. Just add where missing 
· Do header checks, track plots and cross-reference lists for the final files. 
· Document what was done to each data set.
· Examine T-S plots and profiles for outliers – if already flagged ok, otherwise see if can confirm values.
The following problems were found in the data set:

GENERAL NOTES ON CORRECTIONS
· The formats for depth and some other channels varied but were left unchanged except where 2 decimal points were used for depth. Usually there is 1 or none.
· The units of dissolved oxygen vary, but were usually also left unchanged, though if there was only mL/L and there was a reversing thermometer, then usually mass units were derived as well.
· In many there were variations among casts for channel names, units, formats so care was required to get a consistent product.
· There are sometimes a mix of GMT and UTC. Sometimes they were changed to a single format, but not always.
· When these new files were prepared “9” data quality flags were added for data that was missing and for cases where the value was removed because it looked bad.  The flag definitions in the headers of most of these files is as follows:       

         Data quality is expressed with the following flags

            0 = not checked

            1 = appears to be good

            2 = inconsistent with climatology

            3 = appears to be doubtful

            4 = appears to be wrong

            5 = value was changed, see the history record

There is no “9” flag in this scheme and no definition was added to the files.  
And it is not suitable for the cases of data being removed, even with the current definitions. A “5” is suitable when the value has been changed, and there are notes in the headers to explain those cases. A “0” quality flag is the only choice that looks usable if a sample was never collected or a value was changed but no note added to the header. No flag would be best, but that is not a choice in this format. A “0” gets added in processing the files.
· Files retrieved from MEDS consistently attach flag “3” to low surface salinity values, but for this region those values are usually valid. This is noted particularly near the Fraser River outflow and in Barkley Sound. The flags were changed to “1” as they look completely reasonable. 

· For later years the flag channels were removed because none of the flags looked appropriate and the original analyses and data reports show no indication that they were assigned by those who collected the data. Where data looked bad they were replaced with pad values.
· T-S plots and profiles were examined for outliers – just a rough check. 

· Spot checks were made to see if the time zone was identified correctly – 1 cruise was said to be in UTC but had the same times used at sea, which is assumed to be in PST. The only evidence of PDT being used were for casts in 1941 between July 6 and September 27 and for 2 cruises in 1965 and those are mentioned clearly in cruise documents.
· Dissolved oxygen values are suspiciously low for some casts in the 1950s, but no error could be found and the low values are likely related to the geographic areas sampled.
1931-99 – These data were found in folder 1930
The data in this folder are at a single site, near Nanoose, but span Nov. 1930 to Jan. 1932. Since it is mostly from 1931, the cruise was given the name 1931-99 in the style used in recent years for Nanoose data gathered over a year. The original data could not be found to confirm values.
There were problems with the format statements in many of them – there were more data channels than format entries. That was fixed manually in the MED files, and then the data were put through Header Edit to fix file names and REMOVE to remove a few unwanted channels. (Time). 
Some flags look wrong, such as flagging one temperature value as “doubtful” when the value is the same as those just above and below that were flagged as “good”. These were changed to 1. 

I had to use I3 format for the quality flags – I could not change them to NQ3 with Header Edit. The formats from all these recovered cruises uses either I or F format for quality flags.
1932 – 1932 data had some outliers but they had all been flagged already.

1932-02 and -04 were fairly straight-forward, but were revisited later when it was realized that Temperature should be listed as Temperature:Reversing.

1932-03 – major problem is that flag channel for DO was misnamed so is the same as the flag channel for pH. To fix that had to use REORDER; then HEADEDIT was run. This was complicated and took many iterations to get all names, units and formats correct.
1934-01 – The channel names were standard for this cruise, but a critical line was missing from the header and flag “1” was assigned where no samples were taken. There was no comment in the header explaining the quality flags. 


The header check turned up a problem in position or time for cast #48 or 49. A check of cruise records shows that the time listed for cast #48 in the log was 12:11, while the header time was given as 12:41. The log times agree with the header for other casts. If we assume the 12:11 time is correct and that the 2 casts were run out of order, the speed check still looks bad. So there is no obvious fix for this and no change was made.

Another time issue is that all the times are said to be in UTC. Since most times agree with the log, this implies that GMT was used in the logs, which is unlikely since they did not do so during 1932 and 1938 cruises for which log times and header times differ by 8 hours. We might expect that a note would have been made in the log if GMT had been used. So the entry of UTC was probably an unintended error in the file creation.

The time zone used in the 1930s is more likely PST than GMT, so that was changed.
There was 1 DO value in cast #27 that looks like an outlier, but an earlier cast at the same site has a smaller reversal and the original data (on paper) shows a reversal so this is not a typo. No flag was added.
1936-09 – Some headers missing line: 

*IOS HEADER VERSION 1.8  2007/05/25 2007/05/25

1936-10 – The speed check turned up a problem with either cast #33 or #34, with a speed >25knots. We have several sources of information. First, checking a selection of casts shows that the header times are 8 hours different from the cruise records, so it is assumed the latter are in PST. 

The evidence from the Navigation Log for casts #34-36 is as follows:


The ship stopped for cast #34 at 06:07PST and left that site at 06:25PDT. 


The ship stopped for cast #35 at 07:25PST but no time is given for leaving.


The ship stopped for cast #36 at 10:00PST and left at 10:18PST.

The header times for those casts, adjusted to PST, are 08:16, 08:30, 10:04. Cast #36 is completely consistent with the log, #35 is likely ok since this was a deeper cast (~800m) and the times recorded are likely when the first bottle was sampled. Only cast #34 is inconsistent with the Navigation log.

The “Original Titration Sheets” have a record of surface temperature taken every 10 minutes. These give an idea of when the ship was moving and when not. That evidence is consistent with the Navigation Log records. 

It is likely that the time for cast #34 is out by 2 hours – perhaps a typo was made. I have changed the time to 14:16UTC and added the following note to the header:

 There is some doubt about the time of this cast. When this file was created

 the time was given as 16:16GMT but that is clearly in error since it requires

 a very high speed between this cast and the next one. 

 The Navigation Log indicates it must have occurred between 14:04GMT and 14:25GMT.

The times for some files are said to be UTC and others GMT. Since the other files from 1932 and 1936 are in GMT, that was chosen. ADDTIME channel was used to fix that.

There were also a variety of names and units for the same channels depending on what routines had been run on them. For example, temperature might be Temperature or Temperature:Reversing and units might be Degrees_C or Degrees C. It took many runs through Head Edit to catch all the variations.
1937-15 -Jumble of channel names, varying from cast to cast – fixed.

Some casts have DO in ml/l and others in mass units – left as given.
Flag definitions were not included in the headers for cruises 1937-10, -17, -18 and -19. They were added using the header comment.

1938-10 Not on Bernard’s list but files seem ok and there is cruise info available. 

Some data were removed and there is an explanation about why in the headers, but a “9” flag was used, whereas a “5” is appropriate using the definitions that go with these data, since the value was changed, albeit to a pad value.

One salinity point stood out in plots – looks like typo. That was confirmed by finding the original chlorinity values and calculating salinity. The entry was changed, flagged 5 and a comment was put in the headers.

The times are said to be UTC but are actually in local time, presumed to be PST. Almost all the calculations in these files assume PST and that may have been the habit at sea, but there is a chance there is a 1-hour error. In 1941 there was a clear note mentioning that PDT time was in effect from July 6 to September 27 and the GMT times in the headers differ by 7 hours during that period and 8 hours elsewhere. For this cruise +8 hours was used since it did not fall into that period. 
1939-25 Little information for headers. Found project name in cruise file. The agency name was adjusted slightly. Some salinity flags unreasonable – changed to 1.
1941 27– Little information available for headers. Found project name in cruise file. The agency name was adjusted slightly. Many salinity flags seem unreasonable – changed to 1.
1941-28 – No scientist listed in headers and can’t find it in the cruise folders. One bad flag caused trouble with HEADEDIT. It was edited and then process worked fine.
1948-30 – No scientist listed – can’t find it in cruise files. Flag 9 in 5 files changed to 0. 

Flags were assigned to these data that seem unreasonable.

Plots show some unstable features at 6 casts. Of these, 3 casts had both T and S flagged 3 at a single level. These 3 (casts 4, 5 and 44) are all from Nodales Channel where unstable features are common. There seems no justification for the flags, and even if there were more than 1 bottle would have to be flagged. The flags were changed to 1. 
The salinity from cast #24 was also flagged. The surface salinity of 15 looks reasonable for this near-shore site and the 30m sample is close to the value at 25m at cast #22. 

The salinity from 0 and 3m for cast #43 were both flagged "3" but these flags were changed to 1. The surface value looks very reasonable for a near-shore surface sample. The 3m sample is also reasonable based on other casts in the area where water just below the surface is quite well mixed. No flags are justified here.

The salinity from 10m for cast #28 was flagged “3” – There is a slight S reversal, but because the temperature has been removed, it is hard to judge whether this flag is justified, so it was left in place.
1949-32 – Many 9 flags were changed to 0 and many 3 flags on salinity were changed to 1. Most were low salinity values at 0m which is not unexpected near the Fraser River. There were others with samples just below the surface flagged 3, presumably because there was such a high gradient. Again this is not unexpected and the flags were changed to 1.
1949-33 – As for 1949-32 there were many inappropriate flags. In one case a cast that looks well-mixed from top to bottom had a value in the middle that was flagged 3 while exactly the same values above and below were not flagged. The 9 flags were changed to 0 and 2 and 3 flags were changed where no justification could be found. There were errors in the times and event numbers for some casts. 
1949-34 – Some inappropriate flags fixed, no temperature data.

From here on the problems tend to be the same through most cruises, so comments will be restricted to those things that were unusual, or general comments for a year or decade.

1950 – Many of these cruises had no temperature data and some had no dissolved oxygen.

Winter cruises - A brief check of weather records shows the coldest month on record at Vancouver International Airport was in January 1950 when an arctic air inflow moved in from the Fraser Valley and remained locked over the city, with an average low of −9.7 °C (15 °F) and an average high of only −2.9 °C, making for a daily average of −6.3 °C, 10°C colder than normal. And January 1950  was the coldest month on record at Sea-Tac airport, with 4 Arctic outblasts during the month. So low temperatures seen particularly in 1950-37, but also in 1950-38 and 1950-39, are quite reasonable and odd conditions likely persisted through the spring and summer. So data falling outside the post-2000 climatology are to be expected.

The many cruises of 1950 needed work on flags similar to 1949. There were some odd pad values that needed replacing. For many there was no temperature data, so T-S plots were not available for assessing outliers in salinity. Many near-surface salinity data do have odd profiles, but just a little ship drift can account for them. But where the profile is odd the flags were generally left.
1950-44 – There were many salinity reversals between 0 and 1m – usually the 1m sample was flagged – this is arbitrary – often that one seems more believable than the surface one. Occasionally the flags were changed, sometimes left in the absence of information, but it is quite possible that surface slicks or debris affect the 0m sample. It is assumed that users will not expect great accuracy near the surface and the differences are not usually very large given the local gradients are high.

- cast #35 had the depth in feet. The deck sheets were found and they confirm the values are feet. They were recalculated in metres and edited using a text editor.

1950-45 – The DO units had been changed from mass units to volume units for most casts, but not all. Since there is no temperature available, the usual conversion could not be applied, so CALIBRATE was used in the same way as done for the other casts. This approximation is adequate given the precision level.

1950-46 - Some casts had DO values in volume units and others in mass units. Since there are no temperature data, the usual conversion method could not be used; recalibration was applied to casts #35-57 using the same formula as applied to the other casts.

1950-47 – Some temperatures flagged 9 – don’t know why, look ok, changed to 1 flags. 2 flags based on climatology were generally unreasonable and were removed. Most salinity fits modern climatology, but temperatures are frequently lower, especially at depth in the northern part of the Strait. This may be due to the exceptionally cold winter.
1950-48 – Data taken from ship at anchor at 4 sites in the Fraser River and just offshore of the river. There are only salinity data plus depths that appear to be in yards but are said to be in metres. Given the accuracy is limited, this was left unchanged. Near-surface salinity values of 0 were sometimes flagged 1 and sometimes 3. Since there was no change of position, and the data are supported by original deck sheets, there seems no reason for the 3 flags so they were changed to 1. Some 5m values were flagged 3 presumably because of a change from one cast to the next, but these look like tidal variations; these flags are also changed to 1.
1950-49 – Salinity reversals were common at 9m for casts closest to the river. These appear to be real features but there is no temperature to help judge this. In theory, this could be due to a faulty bottle, but that bottle appears fine for other casts, and such reversals are quite possible in this region. The flags were changed from 3 to 1 for such features.
1950-50 – Salinity lower than climatology minimum at depth in northern part of cruise – probably due to cold winter.
1950-52 - Temperatures lower than climatology minimum at depth especially in northern part of cruise, likely due to unusually cold winter.
1950-55 – Many pad values with 9 flags – changed to 0. Some files were missing the original MEDS header so the flag definitions are missing. This information was added to those files. The time zone was sometimes stated to be UTC but others were GMT. All were changed to GMT to be consistent. There were also inconsistencies in channel names. There were some outliers based on climatology but these values look stable and consistent from cast to cast. The casts were from an area likely not well represented in the climatology. There were other cases of outliers in profile and T-S and compared to nearby casts; those values were flagged 3.
1950-67 – Some notes were included in the headers about changes to values, so the flags associated with such notes were changed to “5”, which is defined as “value was changed, see the history record”. The flag definitions had been removed from the headers, so were re-inserted.

The DO values seem low. The original values found in the data sheets are said to be in mg/l, and multiplication by 0.7 to get mL/L produces values that agree with the MEDS file. The maximum of 5.2mL/L looks low. There could have been an error and the deck sheets are really in mL/L but there is no evidence for that and given the area where these data are found, it is possible to get strong mixing. No change is justified.

These data are from the Queen Charlotte Sound area and the low DO saturation values may be due to tidal mixing and wind mixing.

Another problem is the time conversion – for some casts 8 hours were added to the time in the deck sheets to get UTC and for others +7 hours. The appropriate adjustment is +7 hours since daylight time was in effect. The times were adjusted. The dates were wrong for some casts, in a few cases this was due to an error in the conversion to UTC but in others the month was wrong.
1950-78 – Like 1950-67 the Dissolved Oxygen data look low with a maximum of 5.2mL/L, but they do agree with the deck sheets. The MEDS file entries equal deck sheet values times 0.7 to go from mg/L to mL/L. There could have been an error and the deck sheets are really in mL/L but if the values in the original file are assumed to be mL/L, the saturations produced are too high, 95-150% with most >130%. 
There are some higher DO values in some of the early casts. Many of these casts are well to the south of the usual area we sample, so perhaps this is normal. The two offshore casts to the north have values ~6mL/L and just south of the mouth of Juan de Fuca Strait the values range from 6 to 7mL/L which is reasonable. There seems no justification to change the values.
1951-56 – nothing unusual, no DO.
1951-57 – DO looks a little low in the MEDS files but it was winter and stormy so mixing might explain surface saturations between 90% and 95% for most casts (100% for one cast). The values are 0.7 times those in the original deck sheets, but the latter are said to be in mg/L, so that would be appropriate. The values do confirm that unlike the 1950-67 originals, the data really were in mg/L – they are too high. If we assume they are in mL/L, the result very high surface saturations, 130%-150%, highly unlikely in winter. The MEDS values look right. No change will be made. 
1951-58 – nothing unusual.
1951-60 – mix of headers and channel names and UTC/GMT mix
1951-61 – mix of headers and channel names and UTC/GMT mix
1951-63 – There were some DO data in files without flags and in each case the first value had the same value as the last value in the previous file and the 2nd value was unbelievably low. There follow zero values for other depths. There are no DO data in the records for those casts, so this channel was removed.

The DO values look too low, but these casts are from Juan de Fuca, mostly towards the eastern end where low values are often seen. The original records show values listed as titre and mg/l, with the 2nd value obtained by multiplying the first by factor 0.753. The numbers in the MEDS files have been multiplied again by 0.7 and are said to be in mL/L. For comparison, during 2011-11 in November 2011, the middle of Juan de Fuca has surface values ~6mL/L, but they were lower in September at ~4mL/L towards Victoria. They do look a little low, but are probably correct. Values near the mouth of Juan de Fuca are a little higher, up to 5.6mL/L. 
1951-64 – nothing unusual
1951-65 – Like 1951-63 there were some DO data in files without flags and in each case the first value had the same value as the last value in the previous file and the 2nd value was unbelievably low. There follow zero values for other depths. There are no DO data in the records for those casts, so this channel was removed.

The DO values look too low but this is Haro Strait area, so it is probably right.
1951-66 – nothing unusual
1951-87 – on Bernard’s list but no data found
1952-68 – DO low – saturation 65-75% - given in Juan de Fuca likely right – strong mixing.
1952-69 - Dissolved oxygen bit low but probably typical of the area – Juan de Fuca.
1952-80, 81, 82, 83, 84 – nothing unusual
1953-86 – many inlets so many odd profiles, but look ok.

1954-21, -22, -23, -24 – data for these cruises were based on publications.  The flags used for 1954-21 do not seem to have any significance as they are all set to 1, even pad values. The current flags use 1 as “sample drawn but not analyzed”. The  MEDS flags use 1 for “appears to be good”. There were no flags in the publication, so this does not make sense. The flags were removed. For 1954-22 there are a few 3 and 4 flags assigned, but they seem arbitrary – in some cases the data look ok and for others there are reversals, but many more with reversals are not flagged. Without more information about the errors implicit in the sampling and analysis, it does not seem appropriate to include these flags.  
1954-92 was recovered from MEDS.
1955-00 – Norpac. Like 1954-21 flag channels removed. 
1955 – other cruises have MEDS data. 
1956-00 – Originally called 1956-03 but there is already a cruise in the archive with that name. The files in the data vault have the id 5600 which matches the general style of Norpac cruises. There are alkalinity and pH channels – no units for alkalinity and values look low, ALK was removed based on comments from Lisa Miller.
Remove flag channels like 1954-21. 
1957-00 –1957-08, -09, -14, -19, -20 – Most data from publications but some from MEDS. Flag channels were added to those from publications to match the MEDS style except that flag 9 was used for pad values. The MEDS files sometimes had truncated temperature. The published reports were used to correct temperature to 2 decimal places. There is a mix of channel names – need to be careful in Header Edit to get all variations. Nitrite was available but usually not present in the files, so that was added. That was mistakenly called Nitrate in the headers of one of the published reports.
The flag channels were removed after checking a few values that look out of line – either found ok or replaced with pad values and comments. Some data were truncated – Bernard Minkley fixed most of those, but some from 1957 were missed. Those were corrected based on published report.
1958- No special problems.
1959-31, 33 and 35 had to be renamed because those IDs are already in archive – There are some data from same cruise as 1959-31 named 1959-06, so all the data were renamed as 1959-06. 1959-33 was renamed 1959-07 and 1959-35 was renamed 1959-08.

1959-08 was confused because some data in the report do not have regular event numbers, so 2, 2a, 3b…. So in the EDT files the event numbers do not correspond to the report. There were other casts in the report with no corresponding EDT files, but event numbers had obviously been assigned to those, so it is assumed the files were unintentionally deleted. They were recreated from the data in the reports.

1959-37 – some typos in the files.

1959-38 – straight-forward

1959-40 – like 1959-08 the event #s in the publication in the library are different from those to be archived because repeat casts were not given standard event #s in the report. And some casts were missing. Those were recreated based on the published data report. There was an error in one station position that could not be confirmed from bridge logs or deck sheets, but during 1958-30 the same station was occupied so that latitude was used.
1960 – There are some overlaps between the files and archived files – different cruise numbers and some inconsistencies in event #s. Original data could be found in published reports in library, so 3rd decimal place added to salinity data where that was missing.
1960-42 was renamed 1960-05. Some of the files are in the archive, but some have wrong event #s, so best to replace all of them. A 3rd decimal place was added to the salinity based on the published report.

There was something very strange about this data – took many rounds of editing to get channel names consistent and sensible calculation of DO in mass units. Don’t understand some of the things that went wrong.

1960-48 -  flags mostly inappropriate – removed, 2 flagged values that do look wrong were replaced with pad values. One cast had no data in the EDT file. The data were found in the publication and added to the file.

1960-50 – Flags inappropriate – removed. 
1960-52- was renamed 1960-06 – some overlap but these new files should be used to replace older ones since they have DO in mass units and the archived ones don’t.
1960-54 – flags were assigned in the original publication but found to relate to methods of reading temperature rather than quality; they were removed.

1960-56 – flags inappropriate – removed.
1961-58 – looks like complete copy of 1961-06 and version in archive looks better – no flags and more accurate headers and mass units for DO. Maintain original.
1961-59 – time wrong for 1 cast– flags removed but 1salinity value padded.
1961-61 – overlap with 1961-07 – prepared casts 1 and 30-37.
1961-65 – overlap with 1961-08 – a few are in the archive but the station names differ and the mission number is wrong – the data are the same otherwise – so replacing all is recommended.
1961-74 - overlap with 1961-09. Files renamed as 1961-09 and overlapped files removed. So only add files – no replacement.
1961-75 – overlap with 1961-13
1962 – data for most cruises could be found in publications in our library – original data found for other cruises in IOS data vault. Flags removed. Added 3rd decimal place to salinity. 
1963 – Some data could be found in publications and original data for some others were found in IOS data vault, so able to add 3rd decimal place to salinity. But  Some casts and some records were missing – those were added if there was nothing obviously wrong with them.
1963-38 – This one was easier since the 3rd decimal place was in the spreadsheet used in the 2010 processing, so merged that with files.
1963-42 – could not find original data so could not add 3rd decimal place to salinity.

1963-50 – could not find original data so could not add 3rd decimal place to salinity. Included alkalinity without units – based on advice from Lisa Miller concerning another cruise, removed that channel as we have no information about the analysis or units.

1963-51 & -52 - could not find original data so could not add 3rd decimal place to salinity. Alkalinity channel removed since no details available on analysis and no units.
1964-05 & 1964-10 – could not find original data so could not add 3rd decimal place to salinity.

1964-10 renamed 1964-41 since cruise # already in archive for different mission.
1964-40 renamed 1964-42 since cruise # already in archive for different mission. Found some computer output and original cruise report in IOS data vault. There are differences and the files are likely correct in most cases. The 3rd decimal was added to the salinity where the data in computer is close to that in the file.
1965-04 – There are bottle files and CTD files – the latter was an early instrument and not very accurate for salinity, so only 2 digits are available for salinity and even that is questionable. The 3rd decimal was available from IOS files for bottle files, so added that.

1965-07 - Said to have come from IOS files, but I couldn’t find them. So only 2 decimal places.
