REVISION NOTICE TABLE

DATE
DESCRIPTION OF REVISION

21 January 2002
Filtered and reprocessed SeaPoint Fl channel in CTD files. For details see §13 & §16. 

The times were fixed for casts #54 to 65 (year was wrong).




PROCESSING NOTES
Cruise: 2000-04

Agency: Stock Assessment

Location: Strait of Georgia

Project: SOG Hydroacoustic Hake Survey

Party Chief: Mark Saunders

Platform: CCGS W. E. Ricker

Date: 1 April 2000 – 19 April 2000

Processed by: Germaine Gatien

Date of Processing: 6 June 2000 – 22 June 2000

Number of original CTD casts: 46 (including 4 test casts)

Number of casts processed: 42

INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD  (#0506) was used.

SUMMARY OF QUALITY AND CONCERNS
Salinity should be considered to be within +/- 0.003 as little calibration information was available.

There is an ongoing investigation of the processing of fluorescence data and it is recommended that this channel be used with caution as there are some doubts about the quality. Casts #54-65 appear to have an error in scale. Other casts have noise that appears to be associated with a noisy descent rate for the CTD.

The problems in the fluorometry channel and header errors from cast #54 to the end of the mission may be associated with a pressure spike that occurred at the beginning of cast #54. It is recommended that when a pressure spike occurs at the beginning of a cast, the cast be restarted and checks made that the NMEA data is being logged.

PROCESSING SUMMARY
1. Seasave - This step was completed at sea; the raw data files have extension DAT.

2. Preliminary Steps

There was no Log Book but a spreadsheet with times and positions was obtained.

Salinity calibration data was obtained. 

The cruise summary sheet was completed. 

The configuration file was obtained and the calibration constants were checked. The file used in the early part of the mission contained an error in transmissivity. One co-efficient in the pressure calibration was changed after a few test casts. This appears to have been an error. The effect of the change was to increase pressures by about 0.8db. 

The sensor history was found. 

3.  Conversion of Raw Data

The file names were changed from to IOS standard format, for example from EVENT22 to 20040022. Four files appear to be test casts CTD001, Event02, Test and Test04. These will be deleted as they contain no useful data.

The raw data was converted (without salinity) using conversion file 2004CTD1.con. 

An initial look at the data that there is a large difference between pairs of sensors.

It appears that there was a change in the logging of the fluorometry channel after cast #52. The values appear to be low by a factor of 24.

4.  ALIGNCTD

A study was made of the effect of advancing the conductivity by 0.073, 0.060 and 0.050s. For cast #20 in a region of large temperature change (8-18db) the best results were with 0.060s although there was very little difference between those choices. All showed a great improvement over zero advancement. All casts were put through ALIGNCTD with primary conductivity advanced by –0.013 and secondary by +0.060. Since the primary was aligned by the deck unit by 0.073s, the net result is +0.060s for both.

5. WILDEDIT

Program WILDEDIT was used to remove spikes in Pressure, Conductivity, Temperature, Transmissivity and Fluorometry.  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 all casts to calculate the differences between primary and secondary channels for temperature, conductivity and salinity. These were placed in a test directory and will not be archived.
8. Test Plots and Channel Check

A sample of casts (#3,20,40 and 60) was plotted to check for agreement between the pairs of T and C sensors. The differences were as follows: 

Cast
Pressure
T1-T0 (Cº)
C1-C0
S1-S0
Descent Rate

3
125
-0.0005 
+0.001
0.011
~.75 

20
635
-0.0004 
0.0008
0.0085
~1

40
660
-0.0004
0.001
0.011
~1

60
490
-0.0004
0.0006
0.0063
~1

The differences are very noisy so these are averages picked off by eye. The descent rate was quite steady though the trace looks very jittery. The differences in C and S are larger than usual. A quick check of the bottle salinities available suggests that the secondary is much closer to the bottles than the primary.

The transmissivity data looks reasonable. 

The quality of the fluorescence data is in question as there seem to be problems with either calibration, range settings or electrical systems. The difference between the upcast and downcast data at cast #8 is probably due to the fact that the pump was not turned on until 90m depth. Cast #27 has strange noise in the top 20db. Problems have been noted with the fluorometer on other cruises and an investigation is ongoing; this data may be revisited in the future if corrections become available. The fluorescence problem may be associated with a noisy descent rate. For this cruise the noise in the descent rate is unusual in that it is generally of a small amplitude and high frequency; it looks jittery. There are few large spikes and looked at on a large scale, the CTD lowering rate looks quite steady. But the fine scale noise appears to be reflected in a noisy fluorescence.

The fluorescence values drop significantly between casts #52 and 54; there is a change in the configuration file and the values may be low by a factor of 24 after the change. This change occurred at the same time as the NMEA postitions stopped being logged. A pressure spike occurred at the beginning of cast #54; such spikes are often associated with header errors and perhaps caused faulty logging of the fluorometer channel. A note about this will be placed in the headers of files 54-65.

9.  Conversion to IOS Headers
The IOSSHELL routine was used to convert SEA-Bird 911+ data to IOS Headers. Header errors in casts #20, 28 had to be corrected to enable conversion. 

10. Checking Headers
The surface check was run. The average surface pressure is 1.06db.

The header summary was produced and many errors were found, all due to positions missing. The NMEA latitude and longitude were not recorded so values from the spreadsheet were used; these are expected to be within 0.01’ of the NMEA positions based on differences at other casts. The NMEA times are also absent but the system upload time is available.

The header check summary looks fine after the above corrections.

The cruise track was plotted and looks fine.

11. Test Plots

Profiles of all casts were examined for any evidence of problems with the processing. A few odd features in T and S were investigated, but in most cases the sensor pairs were in agreement. This is an area of rapid changes so differences between up and downcasts are expected. For cast #8 the pump was not working until 90m depth. 

Cast #8 was put through REVERSE in order to choose the upcast for processing.

12. 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 < 0.3m/s (calculated over 15 points) was deleted.

 Sample interval =  .04 seconds.

COMMENTS ON WARNINGS: Warnings mainly referred to records at the bottom or in the upcast. A few warnings were caused by the CTD stopping or reversing direction. For one cast pressure spikes occurred and were removed by Delete.

13. DETAILED EDITING

Page plots were produced using T1,S1 for all casts. These plots were examined for spikes and instabilities and used to guide the use of CTDEDIT. The T-S plot for cast #8 shows large unstable areas; since the pump was not turned on until about 90m it was decided to use the upcast.

CTDEDIT was used to clean noise in S and T near the surface and bottom for cast #4,5,6,7,8,11, 12,14,15,23, 27,28,34,37,42,43,44,49,52,54,56,57,59,60,62.

CTDEDIT was used for more extensive cleaning in the following casts: #2,10,13,24,29,35,58,65.

Note was made of the editing details in the relevant files. The edited files were copied to EDT files so that a complete set of files exists with either edited data or data that does not require editing.

Casts #20 and 28 were edited to remove opening records with negative pressures.

REVISION: (Jan. 2002) The fluorometer channel was put through a median filter, size 11.

14. BIN AVERAGE
The following Bin Average values were used for EDT files:

Bin channel = pressure

Averaging interval = 1.000

Minimum bin value =   .000

Average value will be used

Interpolated values are NOT used for empty bins.

15. Intercomparisons

Previous experience with these sensors – No data has been processed using these sensors since they were last calibrated

COMPARE – There were no rosette samples. There are 4 deep hydro bottles available and 7 loop samples:

(The surface water is not well mixed and the shallowest data is several metres below the surface, so the loop samples are not useful for salinity calibration. 

(The bottles from casts #20, 40 and 62 are assumed to be about 5 metres above the bottom at 637.5m, 666.5m and 467m, respectively. The primary salinity was found to be lower than the bottle by about 0.0126, 0.0144 and 0.0091units respectively for those 3 casts. The secondary salinities were low by 0.0044, 0.0038 and 0.0024. The two deeper bottles were in regions of very little variability. The bottle from cast #62 is a little less reliable because the local gradients are larger. 

(The salinities for the bottle from cast #47 are higher than the bottle by 0.055 and 0.062units respectively. This bottle was shallow (~235db) and the differences are out of line with other results.

It is clear that the secondary salinity is closer to the bottles and recalibrating by raising the secondary salinity by 0.004 is probably worthwhile. However, note should be made of uncertainty in the salinities.

Historic ranges – A few casts were plotted with historic ranges superimposed; all data fell within the ranges, but they are very broad in this region.

Comparison of nearby casts – Two sets of overlaid T-S plots were produced for casts #2-7 and 42-44. The casts show consistent results. There is a variation of about 0.025units in salinity at (t = 23.4 (about 120m) over a range of 8’ of latitude and 11’ of longitude.

16. Recalibration

File 2004rcal.ccf was used to recalibrate secondary salinity, raising it by 0.004units.

REVISION: (Jan. 2002) File 2004rcal.ccf was edited to add recalibration of the fluorescence channel  to that of the salinity. The fluorescence values were logged as voltage, equivalent to a 30X gain; in fact it appears that a 3X cable was used, so all FL values were multiplied by 10. An offset of 0.01μg/l (dark value times 10) was subtracted from all FL values. There was some doubt about which cable was used but an intercalibration was possible for cast #54 in Saanich Inlet; values recorded by a moored instrument about 30min before and after the CTD cast had values 0.38 μg/l and 0.47 μg/l at 8m. Cast #54 had a value of 0.43 μg/l at 8m. 

17. Final Plots

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

18. REMOVE

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

19. Producing final files

a.) A note was placed in files for casts #54-65 that fluorometer values are probably wrong. 
b.) The final files were renamed CTD.

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

CTD001 – Test cast; deleted.

Event02 – Test cast; deleted.

Test – Test cast; deleted.

Test04 – Test cast; deleted.

20040008 – Pump not turned on until 90m. Upcast used. 

20040020 – Header error associated with pressure spike; corrected.

20040027 – Noisy descent rate, odd looking fluorescence on downcast.

20040028 – Header error associated with pressure spike; corrected.

    - Confusion over position. Header agrees with ships log, but longitude in CTD log gives different values for beginning and end of cast. Beginning position in reasonable agreement with header. The header position was used. 
20040029 – Confusion over position. Header agrees with ships log, but longitude in CTD log gives different values for beginning and end of cast. End position in reasonable agreement with header. The header position was used.

20040040 – Deep bottle overfilled.

20040054 to end – NMEA Latitude, Longitude and Time not recorded. Latitude and longitude were taken from the spreadsheet. Fluorescence scale seems to change, though the calibration constants are the same. Possibly a range setting changed. The values appear to be low by about a factor of 24. There were large pressure spikes at the beginning of cast#54. 
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CRUISE SUMMARY

Cruise ID#: 2000-04
    

Dates: 
Start: 1 April, 2000

  End:
19 April, 2000


Location:   Strait of Georgia

Vessel:   CCGS W. E. Ricker

Chief Scientist:
Mark Saunders


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

1
SEABIRD
911+
0506
no
Yes
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CTD Calibration Information

Make/Model/Serial#:
SEABIRD/911+/
0506





Cruise ID#:

2000-04


Calibration Information

Sensor
Pre-Cruise
Post Cruise

Name
S/N
Date
Location
Date
Location

Temperature
2710
14-Dec-1999
Factory



Conductivity
2278
16-Dec-1999
“



Secondary Temp.
2095
16-Jun-1999
“



Secondary Cond.
2280
16-Dec-1999
“



Transmissometer
197
12-Jan-2000
IOS



Fluorometer
??
?
?



Pressure Sensor
69698
12-Nov-1997
Factory



Sensor Calibration Notes:

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