REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	12-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, POC and PON, from Frank Whitney’s Productivity spreadsheet.

· Replaced Alkalinity and DIC data with values from Jim Christian’s DIC files since they contained quality flags, for bottle cast number 42. Jim Christian’s DIC file is 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.

	Feb 10, 2003
	CTD cast 21 – changed year in start time from 1980 to 1999.

	April 22, 2003
	Moved files to new archive.

	
	The Salinity:Bottle channel was removed from casts 33, 42, 52 and 62 because the data were outliers in a comparison to the CTD salinity. It is likely that there was a problem with the salinometer standardization


PROCESSING NOTES
Cruise: 9921

Agency: IOS/UBC/Princeton U/Southampton U

Location: Line P

Project: Line P

Chief Scientist: Frank Whitney

Platform: John P. Tully

Date: 24 August 1999 – 14 September 1999

Processed by: Germaine Gatien

Date of Processing: 21 September 1999 – 22 October 1999

Number of original CTD casts: 74

Number of casts processed: 74

INSTRUMENT SUMMARY
Two SeaBird Model SBE 911+ CTDs  (#0437 & 0443) were used with transmissometers (#182D and 192D), Wetlab fluorometers (WSIS–097 and WS3S-417P) and PAR sensor #4495. The descent rate was extremely noisy during casts 38-40 and 88-105 with many upwards excursions during the downcasts.

SUMMARY OF QUALITY AND CONCERNS
The data contained many spikes in pressure and conductivity and associated header errors. The descent rate was extremely noisy with many reversals of the CTD during many casts.

There are serious doubts about the salinity values. There appear to have been sudden shifts in calibration during the cruise, but the problem is likely with the standardization of the salinometer. No attempt was made to recalibrate most of the data because of these uncertainties. 

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

2. Preliminary Steps

The Log Book was obtained.

The salinity data was obtained.

The cruise summary sheet was completed. 

The configuration file was obtained and the calibration constants were checked. 

3.  Conversion of Raw Data

The raw data was converted (without salinity) using conversion files 0437ctd.con and 0443ctd.con depending on which CTD was used. A number of header errors turned up in the process so these were fixed using a text editor. For casts # 16 – 38 and 41 – 86 the con file was found to be in error with the transmissivity having been recorded in a different channel. Con file 0437new.con was created and used to convert those files.

ROS files were created separately with salinity. A preliminary check showed all channels present, reasonable agreement between pairs of sensors and between up and down-casts. There were a lot of pressure and conductivity spikes in the data.

4.  ALIGNCTD

Based on a study of cast #6 it was decided to advance the primary conductivity channel by –0.013s and the secondary conductivity by 0.060s. The primary channel was aligned by +0.073 by the acquisition system, so the net effect is that both channels are advanced by +0.060s. 

5. WILDEDIT

This data set had many spikes. Program WILDEDIT was used to remove spikes in Pressure, Temperature and Conductivity.  Parameters used were:

Pass 1    Std Dev = 2






Pass 2    Std Dev = 5






Points per block = 50

A check of a few casts shows that the large spikes were removed.

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

A sample of casts (#6,14,38,63,77,86 and 88) was plotted to check for agreement between the pairs of T and C sensors for the two CTDs.  There errors are larger than usual and the noise level extremely high. For CTD #0437 the differences were on the order of -0.001C(, -0.001units and -0.01psu for temperature, conductivity and salinity respectively. For CTD #0443 the differences were +0.001C(, +0.002units and +0.02psu. Note that +/- indicates that the secondary/primary sensor gave higher values.

9.  Conversion to IOS Headers
The IOSSHELL routine was used to convert SEA-Bird 911+ data to IOS Headers (including the rosette files.) There were many difficulties at this stage and most casts needed editing of some sort. The two major problems were:

1. There were many spikes in transmissivity with values of –8.685e-17. Conversion was impossible until these values were removed. In many cases this was done using a text editor to replace those values with 0.00. For casts #16 – 38 and 41 – 86 the data was run through WILDEDIT a second time applying it to transmissivity. Plots were examined to make sure that valuable data was not removed.

2. For many casts there was an error in the name of the fluorometer channel. (name 7 = wetChAbs: WET Labs, chlorophyll absorption [1/m]  instead of  name 7 = wetStar: WET Labs, WETStar chlorophyll concentration [æg/l]) No reason was found for the error but rerunning steps 3 through 7 produced data with correct names.

10. Checking Headers

A header summary was produced and errors found in station names and times were fixed.

The surface check was run. The average surface pressure is 1.8db.

The header check was produced. This indicated a problem with cast #34. On examining the headers it was found that details were not listed for the Sensors Table of the Instrument section. This was added to the metre-averaged (*.avg) file. When the header check was rerun on the *.avg files, it looked fine.

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): 20.00

   Surface Swell Pressure Tolerance: 1.0

 Pressure filtered over width: 15

 Swells deleted. Warning message if pressure difference of 2.00

 Drop rates< .3 m/s (calculated over 15 points) was deleted.

 Sample interval =       .04 seconds.

Most warnings pertained to the surface, bottom or upcast but there were warnings for the downcast for casts #21, 38,39,42,83,88,89,90,93,94,98,99,102 and 105. Checking some of these casts shows that the warnings refer to times when the CTD reversed direction. Because there were so many downcast warnings the descent rate was calculated and plotted on-screen.  All the casts with warnings had extremely noisy descent rates except for #21, which had just one noisy section. Note is made in the particulars section of casts with particularly noisy descent rate.

12. 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

12. INTERCOMPARISONS

Previous experience with these sensors – 

CTD #0437 
(Primary sensors were used on cruises 9910, 9916 and 9910 in June/July 1999. They were found to be high by about 0.008psu.

(Secondary sensors were used on cruises 9911, 9906, 9910, 9916 and 9928 in May, June and July1999. The salinities were found to be low by 0.0008, 0.0008, less than 0.001, 0.0005 and  0.0008 respectively. 

CTD #0443
(Primary sensors were used on cruises 9906 and 9911 in May 1999. They were found to be low by about 0.025 at 1500m and by 0.015 at the surface.

(Secondary sensors were used for only 3 casts during cruise 9910; no comparison is available.

COMPARE - 
Hydro bottle salinities were compared with those from the CTD using the IOSSHELL routine COMPARE (See 9921 comp.xls). There was a lot of scatter in the differences and a significant shift occurred twice during the cruise. The differences at 2000db were approximately:


Casts    

Primary Salinity – Bottle Salinity
Secondary Salinity – Bottle Salinity


1,6,19,25

+0.005
(noisy)



-0.007


33,42,52,62

-0.035




-0.042


69,73,80,83,85

+0.005




-0.002(little deep data)

The change of about 0.04psu to both primary and secondary salinity suggests that either both sensors were affected in the same way by some contaminant or that the salinometer readings are wrong. The former explanation is not supported by a gradual return to previous values. It seems more likely that the bottle salinities are unreliable. There is no record of the standardizations done to the salinometer during this cruise. During the following cruise (9935) the salinometer was found not to need standardization. If we assume that the salinometer standardization was reasonably close at the end of the cruise then the secondary salinity for CTD #0437 is ~0.002psu low and the primary is ~0.005psu too high. This compares reasonably well with previous results of ~0.0008psu low and ~0.008psu too high. 



COMPARE was also used to analyze the difference in primary and secondary salinities for the two CTDs (see SENCOMP.xls for #0437 and SENCOM1.xls for #0443). For #0437 it was found that the secondary salinity was less than the primary by about 0.014psu at the beginning of the cruise. That difference gradually reduced to 0.008psu by about cast #45 and remained at that value for the rest of the cruise. From previous use of these sensors we expect the secondary to be lower by about 0.009psu. Without reliable bottle data it is impossible to determine which sensor drifted. It should be noted that no large shift occurs corresponding to that observed in the comparison with bottles. This indicates that the shift affected both sensors in the same way, supporting the idea that the fault is with the salinometer. For CTD #0443 the difference between the two sensors was quite consistent with pressure, the primary being higher by about 0.023psu. There was a lot of scatter when fit against cast number with no obvious trend.

Historic ranges – Temperature and salinity profiles were produced with historic ranges superimposed for casts 2,3,5,6,9,10,86 and 88. All data fell within the ranges.

Repeat casts – Casts # 86 and 88 were compared since they occurred consecutively at station B9 and used the two different CTDs. The comparison of secondary sensors between 350 and 400m shows that temperatures were within 0.02C( and salinities within 0.002psu along sigma-t lines. Below 380m those differences were less than 0.008C( and 0.0015psu. The primary sensors differed by 0.1C( and 0.012psu below 350m. No deeper comparison was possible. 

Salinity anomaly analysis – Howard Freeland carried out a salinity-anomaly analysis of casts #1 – 41, based on historical records for Line P. If there had been a large change in the sensor calibration during the middle part of the cruise with a resulting salinity offset on the order of 0.04psu at all depths, this should show up in his analysis. If the problem were with the salinometer standarization, then the salinity anomalies would not show evidence of a large shift. There was no evident anomaly shift at depth. 

14. Test Plots

Profiles of all casts were examined for any evidence of problems with the processing. The primary salinity is extremely noisy for casts #90 to #105. The secondary temperature and salinity behaved strangely from 30-60db for cast #39 and from 40-110db for cast #105.

The secondary sensors on CTD 0437 have behaved better than the primary in previous cruises.

The comparison of casts 86 and 88 suggests that the secondary sensors on CTD 0443 are reasonably close to those of CTD 0437. Since the primary sensors on 0443 behaved poorly on cruises 9906 and 9911, were very spiky on some casts and do not compare well in the repeat cast, it seems best to choose secondary sensors for CTD 0443. 

Page plots were produced using T1,S1 for all casts except #39 and 105. 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 only near the surface for cast #45.

CTDEDIT was used for more extensive cleaning for the following casts: #6,15,22,24,30,37,52, 55,59,68,69,71,102 & 105.

Note was made of the editing details in the relevant files.
16. Recalibration
While there are serious concerns about the salinity data there is even greater concern about the bottle data, so no recalibration was done to the casts using secondary salinity. For casts #39 and 105 the primary sensors of CTD #0443 were used. Based on previous experience with these sensors and based on the sensor comparison it was decided to add 0.023psu to the primary salinity for those two casts. 

17. Final Plots

THIN and DERIVE were run to obtain values for tables; page plots were prepared using the edited data.

18. REMOVE

The following channels were removed from all casts except #39 and 105: Scan_Number, Primary Temperature, Primary Salinity, Conductivity:Primary, Conductivity:Secondary and Flag.  

The following channels were removed from casts #39 and 105: Scan_Number, Secondary Temperature, Secondary Salinity, Conductivity:Primary, Conductivity:Secondary and Flag.  

The PAR sensor channel was removed from casts: 2-4,6-33, 35-38,52,56-59,62-66,69-77, 80-85.

The Chl_fluorescence channel was removed from casts: 2-4,6-11,15-16,19-33,35-40,42-49, 52-66,69-85.

19. Producing final files

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

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

9 – Header errors associated with pressure spikes; fixed using text editor.
11 – Header errors associated with pressure spikes; fixed using text editor.

12 & 13 – Descent rate very noisy.

21 – Header errors associated with pressure spikes; fixed using text editor. There is some doubt about the start time for this cast. The time chosen was the one given in the CTD Log. The GPS start time was 45 minutes later. This cast took almost an hour so the later time might be the result of a spike resetting the start time record. Very noisy descent rate.
28 – Header errors associated with pressure spikes; fixed using text editor.

33 – Header errors associated with pressure spikes; fixed using text editor.

38,39 & 40 – Extremely noisy descent rate.

39 – The secondary signal is bad from 30-60db, so primary values will be selected and recalibrated.

45,46 & 47 – Very noisy descent rate.

88,89,90,93– Extremely noisy descent rate.

94– Extremely noisy descent rate. Only 30m of data.

98,99 & 102 – Extremely noisy descent rate.

105 – Extremely noisy descent rate. Primary salinity channel noisy, secondary temperature and salinity behaved strangely between 50m and 125m. Use primary channels and recalibrate.
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CRUISE SUMMARY

Cruise ID#: 9921
    

Dates: 
Start:     24 August 1999           
  End:
14 September 1999


Location: Line P                                                                      
Vessel:
John P. Tully
   
Chief Scientist:
  Frank Whitney

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

	1
	SEABIRD
	911+
	0437
	Yes
	yes

	2
	SEABIRD
	911+
	0443
	No
	yes


Institute of Ocean Sciences

CTD Calibration Information
Make/Model/Serial#:
SEABIRD/911+/
0437






Cruise ID#:

9921



	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2062
	05-MAY-99
	factory
	
	

	Conductivity
	1748
	06-MAY-99
	“
	
	

	Secondary Temp.
	2142
	13-MAR-99
	“
	
	

	Secondary Cond.
	1762
	16-MAR-99
	“
	
	

	Fluorometer
	WSIS-097
	30-JUL-97
	?
	
	

	Transmissometer
	182D
	20-JUL-99
	IOS
	
	

	PAR sensor
	4495
	?
	
	
	

	Pressure Sensor
	63502
	11-JAN-96
	factory
	
	


Institute of Ocean Sciences

CTD Calibration Information
Make/Model/Serial#:
SEABIRD/911+/
0443






Cruise ID#:

9921



	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2023
	11-MAR-99
	factory
	
	

	Conductivity
	1729
	23-MAR-99
	“
	
	

	Secondary Temp.
	2106
	05-MAY-99
	“
	
	

	Secondary Cond.
	1764
	6-MAY-99
	“
	
	

	Transmissometer
	192D
	20-JUL-99
	IOS
	
	

	Fluorometer
	WS3S-417P
	07-JUL-98
	?
	
	

	Pressure Sensor
	63507
	11-JAN-96
	factory
	
	


Sensor Calibration Notes:

The configuration file used is attached; this includes the sensor calibrations. 

Moving files to new archive. April 22, 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

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

5. 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.

6. 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 Conductivity channel was removed
· Channels were re-ordered
· Program Clean was used to set the start and end times and the geographical area.
