REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	30-Mar-2017
	Renamed fluorometer channel name from "Fluorescence:URU" to "Fluorescence:Calibrated" since the data from the fluorometer (on the CTD) has been converted to Chlorophyll-a using linear regression on observed extracted chl-a. Joe Linguanti

	April 29, 2003
	Moved files to new archive.

	17-Mar-2000
	Doug Yelland applied calibrations to the Chlorophyll fluorescence channel.  Original CTD files were copied to the WORK directory.

Joe Linguanti


PROCESSING NOTES

Cruise: 9737

Agency: OSAP/UBC

Project: Globec/St. of Georgia

Chief Scientist: Doug Yelland

Platform: CCGS J P Tully

Date: 20 October 1997 - 30 October 1997

Processed by: Germaine Gatien

Date of Processing : 3 December -12 January, 1997

Number of original CTD casts: 71 (most include up and down traces) 

Number of casts processed:  64 

INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD  (#0437) was used with a rosette. A par sensor, fluorometer and transmissometer were attached.

SUMMARY OF QUALITY AND CONCERNS

The secondary temperature exceeds the primary by about 0.003C(. This would lead the secondary salinity to be lower than the primary by about 0.003 (. The secondary conductivity was higher than the primary by about 0.001 leading to a secondary salinity higher by about 0.0115 (. In fact the secondary salinity was higher by about 0.01 (. The difference in temperature had an offsetting and small effect on salinity; the principle cause of error was in conductivity measurements. 

COMPARE found the secondary salinities to be low by about 0.025(.  The sensors used on this cruise were found to be cracked after a cruise in December. They were returned to the factory for post-cruise calibration. When the results are available they should be examined to see if they offer an explanation for the low values. Cruises before and after #9737, using the same conductivity sensors, turned up errors in the 0.02 - 0.04 ( range.

Throughout the cruise there are local minima of the descent rate about every 5m. For casts #1 - 14 the amplitude of the variations was low. For casts #17 to #86 the variations were much larger with resulting noise in S and T due to shed wakes. The noisiness does not appear to be associated with depth or the average descent rate, but is closely associated with moving outside protected waters.  Using cast #17 as illustration plots were made of the following: descent rate profile for all depths; descent rate, T and S for 500-600db range before averaging,; T and S profiles for 500-600db range after bin-averaging;  the page plot for the full cast (before CTDEDIT); and the page plot for the 500-600m range (before CTDEDIT). These illustrate that most of the noise due to shed wake has been removed by averaging. However, the shed wakes do cause features in the T and S profiles of sufficient thickness to affect the results of averaging. (An example of a large shed wake below the thermocline for cast #25 is plotted to illustrate this.) Hence, the quality of data is reduced by the problems with the descent rate.

There were few bottle salinities taken during this cruise, but those taken show that both salinity channels were too low. The secondary channel is the closest, so the secondary values of T and C were used in processing.

The fluorometric data is raw for casts 17 to 87. 

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 using conversion files 973700**.con. The latest temperature calibrations were not used in the conversion; since the differences are very small the conversion was not redone. 

4. Preparing  a set of data for further processing 

Files *.cnv were copied into sub-directory ORG; this set of files was left unprocessed. Most casts contain down- and up-traces. The SEASOFT SPLIT routine will not work on data with file names of 8 digits and the up-traces are useful in analyzing the results of CELLTM, so the up-traces were kept until step 13 (DERIVE).
5. ALIGNCTD - The secondary conductivity channel was advanced by 0.073. (The primary channel was aligned at sea by the deck unit). The effect of alignment is only clear in areas of very large temperature change, such as in areas of shed wakes. 

6. Test Plots and Channel Check

A sample of casts (#1, 17, 45, 62, 75, 86) was plotted to check for agreement between the pairs of  T and C sensors. The temperature variations are of the order of 0.003 C( below 100 db while the conductivity  difference varies from 0.0007 to 0.0015 units at 1000m. 

A random sampling of casts indicates that all required channels are present in the files.
7. 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

8. CELLTM

The conductivity cell thermal mass correction was done for both channels (alpha = 0.03 and 1/beta = 7.0.)

Note that the default choice for CELLTM is to correct the primary channel only. I discovered this after running CELLTM. A second run was made to correct the secondary channel. 

Fine tuning of CELLTM is difficult. The best check is to compare salinity in up- and down-traces in an area of large temperature gradient. But such areas are near the surface in this data so that the changes are expected to be large, and many suitable areas of study are ruined by shed wakes due to variations in the drop rate. The problem is worsened by the presence of  a Rosette sampler on most casts. Areas were identified in two profiles where the temperature variations were fairly large and the traces were fairly quiet.  

For cast #29 a feature near 190db looks better before CELLTM is applied; however, the salinity may well have changed significantly between the up and down casts. For cast #53 the up- and down-casts appear more similar after CELLTM is applied to a feature around 375db. Given the magnitude of other errors and the difficulty in analysis, the default values were used. 

While fine tuning proved impossible it should be noted that CELLTM clearly did change the values of C and S; also in cast #46 a large salinity spike caused by a shed wake was removed by CELLTM.

9. STRIP 

It was necessary to run this routine to remove the salinity channels, so that they could be recomputed to take into account the editing routines (steps 5 - 8).
10. DERIVE 

Program DERIVE was run to calculate primary and secondary salinity, descent rate, and the differences between primary and secondary channels for temperature, conductivity. A second run of DERIVE was necessary to produce the salinity differences.  (In future, this second run should be done for only a few casts for diagnostic purposes.) Plots of (T0-T1) and (S0-S1) were made for a few of the casts chosen in step 6. These indicate that the temperature offset is fairly constant with depth as is expected with a temperature calibration error,  while the salinity offset is somewhat depth dependent which is also as expected. The errors were of the order of 0.003C( and 0.01( (increasing slightly with depth).

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

12. Checking Headers 

A header summary was produced and no errors were found.

The surface check was run; the results were used to identify which casts were upcasts only. When these were eliminated from the surface check the resulting surface pressure mean was 1.262.

The header check was produced. The positions were checked around casts 27 and 56 since the cruising speed was found to be between 10 and 15 knots; the positions agree with the information in the log.

The cruise track was plotted and looks fine.

13. 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<    .33 m/s (calculated over  11 points) was deleted for most casts.*

 Sample interval =       .04 seconds.

*Examination of the Delete Log shows many warnings but most occur in the up-cast sections. There were warnings in the down-cast sections of casts 28,46,54 and 79. Reducing the drop-rate to 0.2 m/s did not help so those casts were rerun with the Slow Drop Rate delete feature turned off.

14. BOX CAR FILTER

Since the salinity data was not particularly noisy this step was skipped.

15. 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

16. 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. No such problems were found. Page plots were produced using T1, S1 and Tr  for all casts. These plots were examined for spikes and instabilities.

17. CTDEDIT

The following casts were edited using CTDEDIT:


Surface cleaning only: 1,3,5,10,13,14,21,23,27,30,32,34,37,38,43,53,54,56,60,62,65,67, 68,75,76,77,78,80,83,84,87.


More extensive cleaning: 8,9,17,19,22,28,35,41,44,45,47,63,64,73,79,81,82,85.

Note was made of the editing details in the relevant files. In a few cases it proved useful to return to the SEASOFT derived files to examine plots of descent rate and salinity in areas difficult to edit. It was often clear that noisy S was due to shed wakes and should be cleaned.
18. 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.

19. COMPARE

The COMPARE routine was used to produce a file 9737COMP.CSV which was imported into EXCEL using the COMPARE macros. The salinity differences were plotted against pressure excluding data points above 300db.  A recalibration file (9737COMP.ctr)  was prepared in COMPARE and applied to all casts. The *.sam files were also recalibrated and COMPARE run again using those new files (*.sac) to check that the correction was satisfactory. This second run at COMPARE gave results mostly within +/- 0.004(.

20. Other intercomparisons

A few page plots were made using the historical range profiles. These indicate that the deep values of T and S are within the expected range. Shallow values of T are well above the given range; this is in keeping with other observations of high temperatures in the shallow waters near Vancouver Island in the autumn of 1997.
21. Final Plots

Page plots were prepared using the edited data.

22. REMOVE

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

23. Producing final files

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

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

During this cruise cast numbers were assigned to all sampling events. The following cast numbers did not include a CTD: 6, 7, 11, 12, 15, 16, 36, 39, 58, 59, 61, 66, 69 - 72 and 88 - 99.
The fluorometer channel for cast #14 was deleted because the data is wrong probably because of an error in the calibration file used. There is no fluorometer data before cast 14 and the data after that cast appears to be expressed as raw voltage.

Cast # 17 had a very noisy descent rate and since the rate was low it became negative occasionally.

Casts # 54 and 73 had especially noisy descent rates. 

Data archived on tapes DLT046 and DLT047 in saveset 9737_all.bak.
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CRUISE SUMMARY

Cruise ID#:

9737



Dates: 
Start:

20 October 1997

    End:
30 October 1997




Location:
West Coast Vancouver Isalnd, Jervis Inlet, St. of Georgia





Vessel:

J. P. Tully






Chief Scientist:

Doug Yelland






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

	1
	SeaBird
	911+
	0437
	yes
	yes


Notes:  A transmissometer, PAR sensor and fluorometer were attached to the CTD #0437.

Institute of Ocean Sciences

CTD Calibration Information

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






Cruise ID#:

9737



	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Pressure
	63502
	1-Nov-1996
	Factory
	
	

	Temperature
	2106
	23-Jul-1996 *
	Factory
	
	

	Conductivity
	1748
	30-May-1997
	Factory
	
	

	Secondary Cond.
	      1764
	  6-Jun-1997
	             Factory
	
	

	Secondary Temp.
	      2062
	23-Jul-1996 *
	             Factory
	
	

	Transmissometer
	      192D
	 31-Oct-1996
	             Factory
	
	


* - Note that there was a calibration of these sensors on 29-May-1997. This was not used in the processing of this cruise. The differences between the two calibrations was very small.
Sensor Calibration Notes:

Moving files to new archive. April 29, 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.* “.

Listing of Configuration files used are attached which include the conductivity and pressure sensor calibrations. The following are the temperature calibrations: 

       2062 - 23-Jul-96: 4.13795657E-03

2106 - 23-Jul-96
4.14714089E-03

                                   6.28079857E-04



6.31362171E-04

                                   2.08581418E-05



2.16152089E-05

                                   2.18228448E-06



2.28008784E-06

                                    1000




1000

