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In 1996 Robin Brown had converted Sus Tabata’s Station and Line P database to IOS Header format files and placed them in the Ocean Science and Productivity Division’s (OSAP) Data Archive. The CTD files contained only the basic oceanographic properties temperature and salinity. The HYD files, or bottle files, contained temperature, salinity and oxygen values measured from bottle samples collected at standard depths. 
In 1997 Robin asked John Page to convert the Station and Line P data from CS Wong’s Ocean Chemistry Division’s Data Archive to IOS Header files. John’s files contained the basic properties contained in Sus’s files as well as nutrient data where available.
In 2000 a contract was let out to Melanie Quennevile to reconcile both of Robin’s and John’s files into one file. Melanie was asked to check the original data reports to confirm we had all the data.
In 2002 before adding the reconciled files from Melanie the opportunity was taken to restructure the OSAP Data Archive by standardizing the channel names and units, adding metadata to the IOS Header files and changing the directory structure for each cruise.  The filenames were expanded to include the 4 digit year and a dash was used to separate the Year from the Cruise identifier from the cast Number i.e. YYYY-CC-NNNN.ctd.
Processing details may be found in the processing document located in the cruise .DOC directory. The filename usually will be of the form YYYY-CCPROC.DOC , i.e. 1951-01PROC.DOC, however in some limited cases there may be a 1README.txt file.
Cruises 1956-01 to 1970-09 Bottle Data

Melanie Quenneville had done most of the preliminary processing for the bottle data and stored the files in \\OSAPCOMMON\STNPCHEM\FINISHED\. She had taken the bottle files from the OSAP data archive and compared them to John Page’s chemistry files. She checked the original published data reports and found more nutrient data that were not in John’s files. The additional nutrient data was entered into spreadsheet files and then converted to IOS Header file format. The Ocean Chemistry and new files were cross-referenced against the OSAP files checking time, day, and maximum depth to make sure that the event numbers matched.  The parameters for each file were recorded, and the nutrient data files were merged with the OSAP archive files. New event numbers were assigned to the casts that did not match the archive.

Only the 1956 to 1962 files had the nutrient data merged with the matching OSAP archive files. During this period the nutrient data were sampled either at the same time as the physical data or with the productivity casts which were done immediately after a physical oceanographic cast. After 1962 the productivity casts were taken on different days as the physical data so these files were given new cast numbers in the 9000 series. 

The data reports for cruises 1956-01, 1956-02 and 1957-01 also included data from shallow casts done at about weekly intervals (“Sea Sampler”). Salinity, and later, phosphate were sampled at 12 or 7 standard depths.  These data were entered into spreadsheets and converted to IOS Header files for inclusion into the new archive. The cast numbers for these files are in the 9000 series.

The comments in the finished files were copied from John’s chemistry files.

Before I moved the files to the new archive I separated the files into individual cruises giving them the same identifiers as in the published data reports for the period 1956 to 1962. In Sus Tabata’s database the files for this period had “99” as the cruise identifier.

For 1963 to1968 the cruise identifiers in Sus's database are the same as the Canadian Oceanographic Data Centre identifier. They were not changed in the new archive. From 1969 on, the cruise identifiers start with 1 for the first cruise of the year and end with 9 for the last cruise of the year. Also the cast numbers in the file names were changed to be the same as the event numbers in the files.

I checked that the files matched those in the data reports and if any were missing I would create a new file. The reason that there would be missing files is because Sus did not want any files in his database that had large gaps in them or did not have surface data.  

Program HEADER EDIT was used to change non-standard channel names and units and update the Data Description, Scientists name, Project, Platform and Instrument fields. From cruise 1969-03 on, John’s comments were replaced with my comments which had a bit more detail on the sampling and analyses methods. 

Cruises 1968-05 to 1970-09 CTD Data

The first occurrence of CTD data is for cruise 1968-05. The instrument was a Bissett-Berman, model 9006. The output was an XYZ profile on graph paper, and 3 different scales were available to 1500 metres maximum. Howe and Tait (1965) found the accuracy of this instrument to be within the specified accuracy of +-0.02 deg C temperature and +-0.03 % salinity. Analog records from the STD would be hand digitized, then replotted using the IBM 1627 plotter. Digitization would continue until original and computer plotted traces were coincident. 

Sus’s files contained Depth, Temperature and Salinity. I assumed that Pressure was actually in the files since in the data reports the data was reported to 1500 decibars and in the data files the last depth value was 1500. 

I moved the files from the OSAP archive into the appropriate finished directory and used program HEADER EDIT to change non-standard channel names and units and update the Data Description, Scientists name, Project, Platform and Instrument fields. Comments were added with details on the collection method. 

The Depth versus Pressure debate

While I was processing the 1971 data I started to question whether I had made the right assumption about Pressure being in the CTD files rather then Depth. So I had another look. 

Facts supporting Depth

· The channel descriptor field in Sus’s headers has “D” for depth.

· Bernard Minkley thought that depth is what was recorded on the analog traces but wasn’t sure.

· Sus’s programs that calculate the derived quantities files read Bissett-Berman data in as Depth.

· MEDS Station P files contain Depth.

· The publication, Collins, C.A., and Healey, D.A., 1972, Use of continuous recording salinity-temperature-pressure instrumentation at Ocean Station p(50N, 145W), J. Fish. Res. Bd. Canada 20:323-327, states that “The analog trace scales pressure to depth by dividing the former by 1.0048 db/m”, which would suggest that Depth was being recorded.

Facts supporting Pressure

· The source code in the programs used to digitize the analog traces seems to imply that Pressure was the final output (Technical Report No. 152, FRB, 1969, On-Line Digitizing of Salinity-Temperature-Pressure Data with a Shipboard Computer, Huyer A. and Collins C. A.). 

· Sus told me that the CTD files in his database were send to him by MEDS and only values at standard pressures and at some pre-determined sigma-t levels were send to him so he wasn’t sure if it was pressure or depth included in the files. This is when I noticed that the number of records in Sus’s file did not agree with the number of points taken from the analog traces specified in the data reports, which confirmed what Sus had said. Last year I had requested the Station P files from MEDS so that I could send them to Andrew Bennett. I took one of the MEDS files (cast 7 from cruise 71-2) and ran it through Sus’s derived quantities program to compare the results with the data report (Pacific Marine Science Report 71-9, Volume 50, page 51). If depth is input to the program the results differ slightly in the second decimal place for eight temperature values and in the third decimal place for 2 salinity values. If pressure is input to the program (change the header so the program thinks it’s reading Guildline CTD data) then the results exactly match the output in the data record. This supports the pressure theory. I phoned Don spear at MEDS to ask if there was any record of what they had send Sus and he couldn’t find anything.
Conclusion
Since I could not proof conclusively what was in Sus’s files, I decided that I had to go with Depth since there were five reasons for versus two against. I wrote program REPLACE to search all occurrence of Pressure in the CTD files and replace it with Depth. This was done for cruises 1968-05 to 1971-03.

May 29, 2002

Guildline CTP

The new Guildline CTP was used operationally for the first time on cruise 1974-07. The data descriptor field (column 80) in Sus’s header (a copy can be found in the remark table of each CTD file) contained a “G” designating that a Guildline was used. The channel descriptor field for Pressure/Depth (column 56) contained a “P” signifying that PRESSURE is contained in the files. I checked the MEDS files and they have DEPTH specified in their header. So we enter the great Pressure versus Depth debate again. Since MEDS could not definitively confirm whether it was actually pressure or depth in their files I went with what was in Sus’s headers. So this time Pressure wins out.

Some of the 1977 CTD files had a “B” in the data type field in Sus’s original header specifying that a Bissett-Berman CTD was used and therefore DEPTH was in the file. The data reports state that a Guildline STP was used; hence the DEPTH channel was renamed to PRESSURE.

Primary Production and Chlorophyll data

These data were not originally entered into the nutrient spreadsheets by Melanie. Angelica Pena said that she would like to see this data in the archive so I went through all the published Productivity data reports (mainly by Ken Stephens) and entered the data from 1960 to 1976. I could not find any other publication after 1976.

Line P Nutrient data. July 25, 2002

Nutrient data had been obtained from John Page or data reports for all missions up to 1991-03. For missions 91-08 on, the nutrient data was obtained from the CHE files in the OSAP data archive. Bernard Minkley obtained the nutrient data from Frank Whitney in 1999 and had merged them with the hydro files.
May 13, 2003 – The nutrient data for cruises 1993-01 to 1995-12 were obtained from Frank Whitney’s hydro spreadsheet files since the bottle files in \\DATA_LIB\CTD contained the nutrient data in the wrong units, umol/kg, instead of, umol/L. The chlorophyll data from Frank’s files was also added to the bottle files.
The following comment was added April 25, 2010 by Joe Linguanti.

In 2002 when I was updating the Station P data, John had provided me with nutrient data only up to 250 metres since he was told that any data below 250 m was questionable. In 2010 while John and I were consolidating C.S. Wong’s databases into the Ocean Science Division’s Data Archive, John noticed the missing nutrient data below 250m and send me the following email,

Joe

I had a memo from CS (Jan 13 1986) that said 

"Nutrient Storage Studies indicate that those samples that are below the mixed layer and analyzed ashore (ie frozen) should be discarded"

So I deleted all the Nutrient data below 250m that was pre mid 1986.

Then Mar 15 2006, I had a conversation with Wendy Richardson, who said CS's memo was wrong.

That only the Silicate values had been bad, since they did not get a 24hr thaw, and were analyzed with less thaw time.

She said the Phosphate and Nitrate samples were not affected.

So in April 2006, I put back the deep Phosphate, Nitrate in my ascii data files - rescueing them from a much older version.

Year 2006 was when we stopped the process of putting LineP data into the archive, so this rescued data did not get sent to you.
John Page
John send me a spreadsheet containing all the Station P nutrient data for cruises 1971-03 to 1986-02. In April 2010, I started to add the missing data to the archive.
 For complete details see section “January 14, 2011 – Deep Nutrient Data” in document “\\OSD_Data_Archive\Cruise_DataDocuments\ Consolidation of John Page's Archive.doc”.
Line P Loop data. April 2003

Frank Whitney gave me all of his loop data from 1988 to 2002. I started to copy it into the new archive starting with the latest cruise 2002-30 and working my way back. It was decided to copy only the data collected for the surface loop samples, no CTD data was included in the files. Starting in 2001, samples were collected from both the Loop and Rosette Niskins, therefore these files contained a “Sampling Method” and “Pressure” columns. Previous to this, virtually all samples were collected from the seawater loop. 

Carbon Data. April 18, 2003

According to Marty Davelaar every cruise since the 1994 WOCE cruise have had DIC and Alkalinity samples analysed at IOS. The one exception is cruise 9910 where DIC samples were run at sea but Alkalinity samples for Line P of the cruise were analyzed at IOS because of problems with the alkalinity system.

Rosette Files. April 30, 2003

These *.CHE files contain the bottle sample data and are identified with ‘Bottle:Rosette…’ in the Data Description field in the header. Most of these files also contain the CTD data associated with the rosette casts. 
If a Seabird 911plus CTD was used the CTD data in the rosette files came from the .ROS files produced by the Seabird software. From 2000 on these ROS files were processed in exactly the same way as the downcast files were processed including editing bad points and applying any calibration corrections.  Prior to 2000 the ROS files were not processed in any way. When Bernard would merge the CTD data from the ROS files with the bottle data, chances are that the CTD data would not have been checked for bad data or have any calibration corrections applied. Therefore when using pre 2000 rosette files, you are advised to use the CTD data from the .CTD files even though the times don’t correspond since the .CTD files contain the down cast data and the ROS files contain the up cast data (see next paragraph for update). 
February 4, 2014 – I searched through all the pre 2000 cruises that used a Seabird 911plus CTD. The 911 was first used in 1996. If the rosette (.CHE) files had the CTD data included and I could not determine conclusively that the calibrations had been applied, than the CTD data was removed from the CHE files. A small number of cruises did have the calibrations applied. J.L.
April 23, 2004

I finished converting the CTD and chemistry files April 2, 2004 after which I wrote a program to check for pressure inversions in all the CTD, BOT and CHE files. All files with pressures inversions were redone with no pressure inversions by one of the following methods depending on the reason for the inversions.

· In most cases the inversions were a result of the CHE files being sorted by sample numbers. These files were corrected by sorting the records by pressure.
· Many of the CTD files that had pressure inversions did so because the processing techniques used in the past did not check for inversions.  For many of these files the DELETE program was used with the “Delete Swell” option only. NOTE: if there were only a few files for a particular cruise and the files contained only one inverted record then a text editor might have been used to remove the record.

· In a very few cases (< 100 files) in the CHE or BOT files the inverted pressures may have been caused by an error in data entry or in the merging process if the sample numbers did not match properly. These were analyzed one at a time and if they could be confirmed by researching the cruise records, they would be corrected. Otherwise the questionable record was removed from the file. 
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