REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	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.

	28-Jun-2013
	Merged CFC and Carbon tetrachloride data from Wendy Richard’s spreadsheet file for cast 23.

	19-Jun-2013
	Merged DMS 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\. 

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

	16-Feb-2012
	Added one productivity cast containing Primary Productivity, Chlorophyll, Nutrients, POC and PON, from Frank Whitney’s Productivity spreadsheet.

	March 8, 2005
	PAR values were multiplied by 10 in CTD files for casts 2,3,14,17,33; original con file had an error. CHE files look ok.

	May 7, 2003
	Added chlorophyll data from Frank Whitney’s spreadsheet file, 9901-HYD.xls, to 8 bottle files. J.L. 

	April 25, 2003
	Moved files to new archive.

	4-Jan-2002
	All *.CHE files – Bernard Minkley

Corrected the Salinity:T0:C0 data channel and inserted missing cast #18 (no CTD data available). Plotted the CHE files for this cruise and removed erroneous Nitrate value in cast 18 and silicate value in cast 17.


PROCESSING NOTES
Cruise: 9901

Agency: IOS/UBC/CRIEPI

Location: Line P

Project: Line P

Party Chief: Frank Whitney

Platform: J.P.Tully

Date: 8 February 1999 - 28 February 1999

Processed by: Germaine Gatien

Date of Processing : 6 May 1999 – 27 May 1999

Number of original CTD casts: 47

Number of casts processed: 46

INSTRUMENT SUMMARY
Two SeaBird Model SBE 911+ CTDs  (#0443 and #0437) were used. A Biosphere Instruments QSP-2000L Par sensor and a Sea-Tech transmissometer were attached.

SUMMARY OF QUALITY AND CONCERNS
The weather was bad during this cruise which is reflected in a highly variable descent rate. The data was of good quality with only light editing required. CTD #0443 produced slightly higher errors than in recent use. 

The problem with pressure spikes that has occurred often with SEABIRD 911+ data was noted during this cruise; the spikes lead to errors in NMEA headers and sometimes necessitate the removal of surface records. Both these steps slow down the processing job. The loss of deep bottle cast #18 appears to have been due to a failure to overwrite an old file that contained a pressure spike. 

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 data was obtained from Bernard Minkley

The cruise summary sheet was completed. 

The configuration files were obtained and the calibration constants were checked. An error in the transmissivity calibration for CTD #0437 was corrected. There were several versions of the con file for CTD #0443 with different PAR sensor calibrations. The version used from cast 16 onwards was chosen for conversion of all casts using this CTD.

3.  Conversion of Raw Data

The raw data was converted (without salinity) using conversion file 99010016.con for all casts except #22. Cast #22 was converted with 0437ctd.con. ROS files were created separately with salinity. An initial look at casts #1 and 5 suggests that the primary and secondary channels tracked well. The descent rate looks very noisy. As noted in the CTD log there is no data for cast #18 so it will not be processed. There is no transmissivity data for casts #1 through #10. A CTD log note during cast #11 states that the transmissometer was set wrong. Header errors were corrected in the header files and the converted files for casts #1, 2 and 25; as usual, these sorts of errors are associated with surface pressure spikes.

4. ALIGNCTD

The secondary conductivity channel was advanced by 0.060. The primary channel was aligned at sea by the deck unit. Comparing cast #5 before and after this step showed that it was very effective at removing spikes from the secondary salinity in areas where the temperature gradient was large. 

5. WILDEDIT

Program WILDEDIT was used to remove spikes in Pressure.  Parameters used were:

Pass 1    Std Dev = 2
Pass 2    Std Dev = 5
Points per block = 50

6. CELLTM

The conductivity cell thermal mass correction was done for both channels (alpha = 0.03; 1/beta = 9.0.)

7. DERIVE

Program DERIVE was run twice: 

1.  on all casts to calculate primary and secondary salinity.

2.  on a selection of casts to calculate the differences between primary and secondary channels for temperature, conductivity and salinity.
8. Test Plots and Channel Check

Two deep casts (#5 and 32) were plotted to check for agreement between the pairs of  T and C sensors. The temperature variations are ~ 0.0005C( below 1300db while the conductivity  difference varies by ~0.0013 units. Salinity values varied by ~0.016psu. Primary values were higher in all cases. 

9.  Conversion to IOS Headers
The IOSSHELL routine was used to convert SEA-Bird 911+ data to IOS Headers. The rosette files were converted and renamed *.bot.

10. Checking Headers

A header summary was produced and no errors found.

The surface check was run. The average surface pressure is 2.719db; given that the weather conditions were bad during this cruise it is to be expected that the CTD would be started well below the surface. Of more concern is the observation that the surface pressure was –9.8db, -4.0db and –8.9db for casts #1,2 and 25 respectively (associated with header errors mentioned in section 3). For cast #1 the conductivity is increasing while the pressure increases from –10 to –2db but there is little change in temperature. From about -2db downwards the two vary in step. The points with negative pressures will be removed by DELETE. The pressures that remain after that step should be reliable.

The header check was produced. No errors were found.

The cruise track was plotted and looks reasonable.

11.  DELETE
The following DELETE parameters were used: 

 Surface Record Removal:  Last Press Min 

   Maximum Surface Pressure (relative):      10.00

   Surface Swell Pressure Tolerance:        1.0

 Pressure filtered over width:   15

 Swells deleted. Warning message if pressure difference of      2.00

 Drop rates<  0.25 m/s (calculated over  25 points) was deleted.

 Sample interval =  0.04 seconds.

The log was examined and many warnings were checked; all that occurred during down-casts were found to be associated with significant reversals of the CTD.

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. 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. None were found. Primary sensors appear to produce salinity slightly closer to the bottles so will be chosen for further processing.

Page plots were produced using T0,S0 for all casts. These plots were examined for spikes and instabilities and used to guide the use of CTDEDIT.

15. CTDEDIT

CTDEDIT was used to clean noise in S and/or T for the following casts: #3,16,17,23,25,51,56,59 & 61. Most of the editing was very light. Note was made of the editing details in the relevant files.
16. Intercomparisons

COMPARE - Hydro bottle salinities were compared with those from the CTD using the IOSSHELL routine COMPARE. The primary sensors were found to be high by 0.0075psu while the secondary were low by 0.0084psu.
Repeat casts - There were a number of repeat casts including 4 casts at P26. One of those casts used CTD #0437 while three used CTD #0443. 

Looking at two deep casts using #0443 separated by ~1 day, the differences along a (t-line near 1400db are 0.002C( and <0.0005psu. Around 800db the differences are 0.03( and 0.004psu. This indicates that the repeatability of CTD #0443 was good.

Examining a plot including cast #22 which used CTD #0437 shows that along a (t-line around 800db the temperature is within 0.1C( of the cast closest to it in time (#23) while the primary salinity is 0.01psu below that of #23. The salinity also looks lower by about 0.01psu at 250db. (The secondary salinity is lower than the primary by about 0.005psu so would be farther from CTD #0443.)

Previous experience with three of these sensors –

CTD #0443: All sensors were used for 5 cruises during 1998/1999: 9829 (Aug/Sept), 9835 (Sept/Oct), 9836(Oct), 9839(Nov) and 9905(Jan). In each case the primary sensors were used. The primary salinities were found to be high by 0.003psu, 0.0037psu, 0.005psu, 0.0046psu and 0.003psu respectively. The differences between primary and secondary salinities were fairly consistent during those cruises ranging from 0.010 to 0.018psu with the primary higher than the secondary. Since the primary salinity was high by about 0.004, the secondary salinity must have been low by about 0.01psu. The results of COMPARE are consistent with these observations although the differences for the primary sensors are higher than previously noted.

CTD #0437: These sensors have been used on two cruises since the last calibrations: 9803 and 9834. Only 9803 had hydro bottles for comparison and the secondary sensors were found to be 0.001psu lower than the bottles. During that cruise it appeared that the primary conductivity sensor changed behaviour during the cruise. For most of the cruise the primary sensors gave salinities lower than the secondary by about 0.004psu. This was not the case during this cruise. 

Historic ranges - Plots were examined with historic ranges superimposed for casts # 5(P4), 12(TR12), 42(ED4), 47(P16), 49(P15) and 50(P12). All showed temperature and salinity were within the historic ranges though temperature below 1000db was at the lower limit of those ranges for all except P4 and ED4.

18.  Recalibration
Casts #1-17 and 23-61: Based on COMPARE results the edited CTD files (*.edt) and the rosette files (*.bot and *.sam) were all recalibrated using file 9901rcal.ccf to lower the primary salinity by 0.0075psu. After recalibration COMPARE was rerun and the average difference was found to be 1.8E-5. Most differences were within +/- 0.002psu. 

Cast #22- The comparisons at station P26 lead to a guess that the salinities are about 0.01psu lower than those from CTD #0443 before calibration and should be closer after recalibration. No recalibration was done to this cast.

19. Final Plots

Page plots were prepared using the edited data.

19. REMOVE

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

The transmissivity channel was removed from casts #1,2,3,4,5,9 and 10.

The PAR channel was removed from all casts EXCEPT #2,3,14,17 and 33.

20. Producing final files

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

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

1 – 10 No transmissometer data.

1 - 16 PAR entered as USERPOLY

1 – Errors in NMEA headers - corrected.

2 – Errors in NMEA headers - corrected.

4 – May have touched bottom.

18 - Data was lost when the software did not overwrite an old file with a pressure spike in it.

22 - CTD #0437 was used for this cast only. A transmissometer was mounted on the CTD but no transmissivity channel exists in the data file.

25 – Errors in NMEA headers – corrected.

44 – Wrong station name in header – corrected.

Institute of Ocean Sciences

CRUISE SUMMARY

Cruise ID#:
9901

Dates: 
Start: 8 February, 1999    End:
28 February, 1999


Location: 
Line P

Vessel:

CCGS J.P.Tully
Chief Scientist:

Frank Whitney

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

	1
	SEABIRD
	911+
	0443
	Yes
	Yes

	2
	SEABIRD
	911+
	0437
	No
	yes


CALIBRATION SUMMARY

Make/Model/Serial#:
SEABIRD/911+/0443







Cruise ID#:

9901



	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2095


	15Aug 1998


	Factory
	
	

	Conductivity
	1766
	18Aug1998
	Factory
	
	

	Secondary Temp.
	2038
	1May 1998
	Factory
	
	

	Secondary Cond.
	2128
	5May 1998
	Factory
	
	

	Transmissometer
	182D
	7Aug1998
	IOS


	
	

	PAR Sensor
	4495
	?
	
	
	

	Pressure Sensor
	63507
	11Jan 1996
	Factory
	
	


Sensor Calibration Notes:

The configuration files used are attached; this includes the sensor calibrations. 
CALIBRATION SUMMARY

Make/Model/Serial#:
SEABIRD/911+/0437







Cruise ID#:

9901



	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2106


	6Jan1998


	Factory
	
	

	Conductivity
	1748
	14Jan1998
	Factory
	
	

	Secondary Temp.
	2062
	18Dec 1997
	Factory
	
	

	Secondary Cond.
	1764
	8Jan 1998
	Factory
	
	

	Transmissometer
	192D
	7Aug1998
	IOS


	
	

	PAR Sensor
	4495
	
	
	
	

	Pressure Sensor
	63502
	11Jan 1996
	Factory
	
	


Sensor Calibration Notes:

The configuration files used are attached; this includes the sensor calibrations. 

Moving files to new archive. April 25, 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. Alkalinity and DIC data provided by Marty Davelaar were merged with the rosette files.

3. 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 spreadsheet file was converted to IOS Header format with meta-data added to it. The original .XLS file is in the DOC directory. Bernard’s original loop file is in the HISTORY directory.

3. The thermosalinograph files were copied from the TRACKOBS directory in the OSAP Data Archive.
· 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.
· The VOLTAGE channel was removed
· Channels were re-ordered
· Program Clean was used to set the start and end times and the geographical area.
