REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	3-Feb-2014
	The CTD salinity channel was removed from the Bottle files since the salinity data from the rosette files was not processed or calibrated. For details see section “Rosette Files, April 30, 2003” in file “\\OSD_Data_Archive\Cruise_Data\Documents\CS Wong’s Archive\ Station Papa Data Arching 2002.doc”. J.L.

	13-Jan-2014
	Added underway pCO2 data from Sophia Johannessen’s Excel files prepared for The Carbon Dioxide Information Analysis Center (CDIAC). The file is located in the cruise .DOC directory.

	14-Jun-2013
	Merged DMS, DOC and DON data to bottle casts from Wendy Richardson’s spreadsheet file located in the \DOC directory. For information on methods see file "Method 1996 to 1999 for Dimethylsulfide Analysis.doc” in directory \\OSD_Data_Archive\Cruise_Data\Documents\Analysis Reference Papers\.

	31-Jan-2013
	Added Iron profile files with cast numbers 8xxx from Keith Johnson’s spreadsheet file which can be found in the cruise .DOC directory.

	13-Feb-2012
	· Added one productivity cast containing Primary Productivity, Chlorophyll, Nutrients, POC and PON, from Frank Whitney’s Productivity spreadsheet.
· Merged DIC and Total Alkalinity data to bottle cast numbers 16, 24, 32, 42, 54 and 68 from Jim Christian’s DIC file located in the \DOC directory. For more information, including quality control analysis see John Page’s spreadsheet files in directory \\OSD_Data_Archive\Cruise_Data\Documents\Station Papa Data Archiving\Alkalinity and DIC.


PROCESSING NOTES

Cruise: 9715

Agency: OSAP

Project: Line P - Station Papa

Chief Scientist: Frank Whitney

Platform: J P Tully

Date: 27 August 1997 - 17 September 1997

Processed by: Germaine Gatien

Date of Processing : 10 October - 4 November 1997

Number of original casts: 135

Number of casts processed:  65

INSTRUMENT SUMMARY
Two SeaBird Model SBE 911+ CTDs were used: #0437 AND #0443. Only 0437 was used with the Rosette sampler.

SUMMARY OF QUALITY AND CONCERNS

CTD #0437 performed quite well during the cruise but the calibration appeared to change mid-cruise. Re-calibrations were applied in two sections. In the first section there were 11 useful bottle casts which showed a stable calibration and the primary and secondary sensors were in good agreement. In the second section there were only 3 bottle casts; the calibration appears to be fairly stable, but the difference between primary and secondary salinities increases (up to 0.01 PSU difference compared to 0.001 to 0.002 PSU in the first section). The calibration of both channels seems to have changed but the primary is closer to bottle values.

CTD #0443 was used for only two casts and the primary values were bad for both. The log notes that a piece of a jellyfish was lodged in the intake tube of the primary temperature. There were no bottle casts for this CTD.
PROCESSING SUMMARY

1. Seasave - This step was completed at sea; the raw data files are *.dat. 

2. Preliminary Steps

The Log Book was obtained and  note was made of problems that occurred during the cruise.

The salinity bottle data sheets were found.

The cruise summary sheet was completed.

3. Conversion of Raw Data

Conversion of the raw data was completed by Bernard Minkley.

4. Preparing  a set of data for further processing

Files *.cnv were copied into sub-directory org and named  *.org; this set of files was left unprocessed.

The *.cnv files for upcasts were deleted and processing continued on downcasts only.

The downcasts were divided into 4 subdirectories  (9715.group*) for ease of processing.
5. Test Plots and Channel Check

A sample of casts was plotted to check for agreement between the pairs of  T and C sensors. 

There appear to be problems with the data for CTD #0437 for casts 1 through 8. Cast 1 contains no secondary data, cast 4 contains virtually no data, casts 6 and 8 show fairly good agreement for temperature (0.004 deg C at 700 db), but the primary conductivity was about 0.06 units higher than the secondary at all depths. It looks like a constant offset. There was no note in the log of a problem.

After cast #8 CTD #0437 looks much better. Casts #35, 45, 67, 87, 117, and 129 showed close agreement between both sensors with T varying by less than 0.0002 degrees C below 1500 db and C by less than 0.0008 units below 1000 db.

For CTD #0443 there were only two casts, each to only 400 db. For cast #85 the conductivity varied by more than 0.3 units and the result was similar at cast  #93. Temperatures were in good agreement for these casts. The offset in C looks constant with depth. The log indicates that the primary conductivity was useless and the secondary noisy.

A random sampling of casts indicates that all required channels are present in the files.

6. WILDEDIT 

Program WILDEDIT was used to remove spikes in T, C, S and Tr. This stage of processing is to flag very bad points. Parameters used were:
Pass 1    Std Dev = 2






Pass 2    Std Dev = 5






Points per block = 50

7. CELLTM 

The conductivity cell thermal mass correction was done using alpha = 0.03 and 1/beta = 7.0.

8. FILTER

The pressure was low-pass filtered with a time constant of 0.15 seconds to increase pressure resolution for LOOPEDIT.

9. LOOPEDIT

This routine was used to remove scans for which the CTD was moving at less than the minimum velocity of 0.33 m/s or traveling backwards due to ship roll. In future processing this step will be dropped. 

10. Conversion to IOS Headers
The IOSSHELL routine was used to convert SEA-Bird 911+ data to IOS Headers.

11.  Checking Headers 

A header summary was produced. No problems were noted.

The header check was produced. No problems were noted.

12. DELETE
The following DELETE parameters were used:

 Surface Record Removal: Last Press Min

   Maximum Surface Pressure (relative):      20.00

   Surface Swell Pressure Tolerance:        .50

 Pressure filtered over width:   11

 Swells deleted. Warning message if pressure difference of      2.00

 Drop rates<    .33m/s (calculated over  11 points) will be deleted

 Sample interval =       .04 seconds.

The Delete log contains the warning that there was an I/O error (IOSTAT=6103) in cast 85, record #7851. 

13. BIN AVERAGE

The following Bin Average values were used:

Bin channel = pressure

Averaging interval =      1.000

Minimum bin value =       .000

Average value will be used

Interpolated values are NOT used for empty bins

14. THIN

The following parameters were used for program THIN:

Reference Channel: press

 Using Standard Depths for Thin Values

 Tolerance for finding values:       .500

 Average of Values within Tolerance will be Output

15. Test Plots

Profiles of all casts were examined (on screen) for large inconsistencies between primary and secondary values and for any evidence of problems with the processing. Page plots were produced using primary or secondary values as determined above. With the exception of cast 1 all temperature data looks good. Problems were noted with the following casts:

1 - Secondary C,T and S are no good

6  & 8 - There is a large offset in S (0.5 PSU). S1 agrees best with adjacent casts and with Line P August 1996 data.

69 - There are problems with both S channels above 300 m but S1 most resembles nearby casts and is in best agreement with Rosette salinity values.

79 - S0 has several bad patches. Use S1.

81 - S1 looks odd above 100m. Use S0.

83 - Problem near 25 m in S1. Use S0.

85 - There is a huge offset in S0 and S1 (4.0 PSU) S1 looks most like Rosette salinity and nearby casts.

87 - Spike in S1 but should be easy to fix. Use S0.

88 - This file contains the continuation of cast 87. As the salinity decreases with depth unlike all nearby casts this cast was deleted.

93 - As for 85 there is a huge offset and S1 looks most like nearby casts.

Note that 85 and 93 both used CTD#0443.

Primary channels will be used except for the following casts: 6,8,69,79,85,93.

Page plots (S,T,Tr) were produced and checked for spikes and instabilities; primary sensors were used except for casts 6,8,69,79,85 and 93.

16. CTDEDIT

41 casts were edited; in most cases this consisted of cleaning S and T near the surface and a few points in S at the bottom of the well-mixed surface layer. Cleaning of S at greater depths was done for the following casts: 8,19,21,73,77,79,81,83,85,105,107,111,113,115,119. Notes were made in the comment section of each data file that was edited.
17. Preparing files for intercomparison

The *.ros files were converted to IOS header files and renamed as *.bot.

A cast number pairs file and a pairs list were prepared and used to add bottle sample numbers to the *.bot files producing the *.sam files.

18. COMPARE

The COMPARE routine was used to produce a file 9711COMP.CSV which was imported into EXCEL using the COMPARE macros. The salinity differences were plotted against pressure excluding shallow data. The data fell into three distinct groups:

  Cast #2  - Primary CTD salinity - Bottle salinity differed by about +0.5 PSU

  Casts  11,16,24,32,34,42,44,52,54,68,70 -  Difference of about -0.003 PSU

  Casts 82,89,92 - Differences of about -0.03 PSU.

As noted earlier there were problems with casts 1&2 . These were shallow and so were excluded from the COMPARE analysis thereafter. Fits were made separately for the two sets of data. 

19. Other intercomparisons

The following intercomparisons were made of salinity values before the COMPARE recalibration was applied:

1.Because the best quality data is usually from the primary channels, but occasionally from the secondary, a check was made to see if the two sets of data can be used together. The secondary and primary temperatures and salinities are in very good agreement up to and including cast #79 (with S0-S1 < 0.001 PSU at 1000m ) so it seems justified to substitute secondary for primary values for casts #6,8,69 and 79.  The only other two casts for which secondary values are used are those using CTD #0443. There are no bottle values to guide us and these casts are shallow (400m). Cast #85 has a very noisy salinity trace and is about 0.01 PSU lower than two other casts at the same site. Cast #93 is about 0.02 PSU higher than another cast at the same site. Note was made of these difficulties in the header of each of these casts.

2.To check that the shift noted in COMPARE is not due to errors in the bottles, plots of deep values in the region between casts 69 and 81 were made using IOSSHELL. Cast #87 (MS5) has T values close to those of casts 73 and 75 (MS2 and MS4), but the salinity is about 0.03 PSU fresher than those casts at 1000m. Cast #81 also appears fresher than expected though it is harder to judge because it was a shallow cast. So the problem does appear to be with the CTD rather than the bottles.
3. The salinities from cast #1 in Saanich Inlet were deleted because they were much higher than the bottle values. Dario Stucchi confirmed that the bottle values were as expected for the Inlet.

4. Finally, plots were made to establish when the calibration shifted. The change occurred between casts #70 and #82. A plot of T and S for casts 73, 75 and 87 at sites MS2, MS4 and MS5 suggests that the change occurred after cast 75 since the temperature for 87 falls between those of the other two stations as expected, but cast 87 is fresher than the others by about 0.03 PSU at 1000m. There is insufficient evidence to determine exactly when the shift occurred other than between 75 and 81. However, cast 79 was marked by spikes and shifts in salinity around 700m which might be associated with the change in calibration. Moreover, after cast 79 the difference between primary and secondary salinity increased from values of  <0.002  to almost 0.01 PSU (at 400m). A decision to treat casts up to and including 79 in one group and subsequent casts in another is reasonable. But it should be noted that there is doubt about which calibration is best for casts 71 to 79.  
19.  Recalibration

Based on the results of COMPARE and the intercomparisons discussed above a recalibration was done on the data using two recalibration files: 9715REC1.CTR for casts 1-79 and 9715REC2.CTR for casts 81-135. Those casts for which secondary values were used had the same recalibration applied as was found for the primary salinity as there was no bottle data available for the secondary salinity. COMPARE was re-run using recalibrated data and the results were good. 

20. Final Plots

Page plots were prepared using the recalibrated data.

21. REMOVE

The following channels were removed from all casts: Scan_Number, Conductivity:Primary, Conductivity:Secondary and Flag.     

Primary Temperature and Primary Salinity were removed from the following casts: 6,8,69,79,85 and 93.

Secondary Temperature and Secondary Salinity were removed from all casts EXCEPT: 6,8,69,79,85 and 93. 

As well as removing the secondary values from cast #1 the primary salinity was removed since the values were bad.

22. Producing final files

a.) The final files were renamed *.ctd.

b.) A cross-reference listing was produced.
23.  Particulars

Cast 1 has useless secondary T and C. Primary C and S values are wrong and should be deleted.

Cast 3 was a shallow yo-yo cast; there is no *.cnv file for it.

Cast 4 was very shallow (less than a metre) and was deleted.

Casts 6 and 8 show a large offset  between primary and secondary C.

Casts 11/12 together form an upcast.

Casts 10,11,12,23 contain errors in the headings. The sensor numbers are wrong but the calibrations are correct. The details are explained in the calibration section of the report.

Cast 69 - Secondary salinity was used but is very noisy in the top 125m.

Cast 70 - A new file was not started for this upcast so in 97150070.btl and other files used for COMPARE the header shows that the data comes from 97150069.dat.

Cast 79 - There is a spike in S followed by a 20 m offset around 720m.
Casts 85 and 93 using CTD #0443 have offset in a large offset between primary and secondary C and S.

Casts 85 and 93 have no transmissivity channel.
Cast 85 - Secondary salinity is very noisy. 

Cast 87 - The log notes an offset between primary and secondary salinity. This appears to be the increased difference between primary and secondary salinity noted throughout the second section of the cruise.
Cast 88 - This was a continuation of cast 87; because it contains little data and showed a deep drift in S it was not used. 

Casts 133 & 135 - The log notes a problem with plug pins for the CTD being open to seawater. While there is no obvious problem with the data a note was made about the problem in the header.

Data archived on tapes DLT046 and DLT047 in saveset 9715_ALL.BAK

June 17, 1999 – Joe Linguanti

Cast 95 – changed station name from P26 to P24.

Cast 109 – changed station name from P17 to P16.

Moving files to new archive. May 6, 2003 – Joe Linguanti

1. Program HEADER EDIT was used to change non-standard channel names and units and add additional metadata to the CTD and Rosette files.

2. Program Clean was used to;

· reset number of records, minimum and maximum values

· delete empty channels where applicable

· set channel name initial letters to uppercase

1. Files .CLN were copied to new archive and renamed to the new file convention “YYYY-CC-NNNN.* “.

2. The loop file was obtained from Frank Whitney. The latitude and longitude values were computed to 3 decimal places. The spreadsheet file was then converted to IOS Header format with meta-data added to it. The original .XLS file is in the DOC directory.

3. The SAIL files were copied from the TRACKOBS directory in the OSAP Data Archive.
· Channels not needed were removed.
· Program HEADER EDIT was  used to change non-standard channel names and units and add additional metadata to the files.
· IOS Header Date and Time channels were added.
· Program Clean was used to set the start and end times and the geographical area.
