REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	10-Jan-2006
	Surface loop data was added to the archive. The data was acquired from John Morris at PBS. The original spreadsheet file from John and more detailed processing notes can be found in the “Cruise_Data\Documents” directory.  Any questions regarding this data should be directed to John Morris. J.L.


PROCESSING NOTES
Cruise: 2001-09

Agency: OSAP

Location: NE Pacific

Project: High Seas Salmon

Party Chief: John Morris

Platform: CCGS W. E. Ricker

Date: 9 March 2001- 25 March 2001

Processed by: Germaine Gatien

Date of Processing: 8 May 2001 – 18 May 2001

Number of original CTD casts: 91

Number of casts processed: 91

INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD  (#0506) was mounted with Transmissometer 197. The deck unit was a SeaBird 11+ S/N 11P18377-0471.

SUMMARY OF QUALITY AND CONCERNS
The quality of this data is lower than usual probably because of a missing bridle on the CTD leading to flow-rate problems. The primary sensors could not be used because of problems with a pump. There appears to have been a drift in sensors. The salinity should be considered to be within 0.005units.

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

2. Preliminary Steps

The CTD Log was obtained. 

Salinity calibration data was obtained. The cruise summary sheet was completed. 

The log notes that the configuration file used for the first two casts had errors in it.  The new one created after that discovery contains an error in the pressure calibration. The same error was found during cruise 2000-16 (and later Ricker cruises). At that time it was noted that the surface pressures seemed too high and correcting the error reduced the pressures. The calibration file 506Final.con was created with the corrected pressure calibration.

The sensor history was found. 

Notice was received from Gail Jewsbury that the bridle for the CTD was found to be missing in April 2001. This means that the CTD could hang at an angle during descent. It is presumed that it was missing for all missions from January 2001 to late April 2001. The data collected during this time may be affected.

3.  Conversion of Raw Data

The raw data was converted using conversion file 506final.con. 

An initial examination of the data shows all channels present. There are significant differences between the primary and secondary conductivity particularly in the top 30m of many casts. This was noted in the log. It is also noted that the sensors are in closer agreement in the upcast. This will be investigated later, but it seems likely that it is related to the absence of the bridle. 

4. ALIGNCTD

The deck unit used for this mission advances only the primary conductivity channel by 0.073s. Tests on casts #68 looking at 3 different depths showed that advancing the secondary by anything between 0.045s and 0.060s improved the data. The best choice varied from feature to feature, but +0.055s seems best overall . The primary conductivity was also improved by changing the advancement to anywhere between 50 and 60s with +0.055 best. So it was advanced by –0.013s (for a net advancement of +0.055s). 

The fact that bi-polar spikes remain after this step is considered diagnostic of flow-rate problems. This might is probably due to the lack of a bridle on the CTD, but pump problems might also be a factor.

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 all casts to calculate the differences between primary and secondary channels for temperature, conductivity and salinity and to calculate the descent rate. These were placed in a test directory and will not be archived.
8. Test Plots and Channel Check

A sample of deep casts (# 19,68 and 89) was plotted to check for agreement between the pairs of T and C sensors. The noisiness of the descent rate varied greatly, but average values were quite high. The differences in temperature were about 0.0008C(. The differences in conductivity and salinity were about 0.0004units and 0.004units, respectively below 400m for casts #19 and 68. These values are similar to those found during 2000-16 and 34, although the sensors have been recalibrated since that cruise. The results for cast #89 were significantly different for conductivity and salinity with values of -0.00003units and –0.0012units, respectively. This change will be investigated more closely later. 

9.  Conversion to IOS Headers
The IOSSHELL routine was used to convert SEA-Bird 911+ data to IOS Headers. There was no rosette used, so there are no rosette files to convert.

10. Checking Headers

A header summary was produced and no errors found.

The surface check was run. The average surface pressure is 3.6db. 

The header check was produced and no errors were found.

The cruise track was plotted and looks reasonable.

11. DELETE
CLEAN was run to replace pad values in pressure with interpolated values.

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 15 points

 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

All DEL files were copied to EDT files.

It was later noted that cast #76 had a partial cast before the full cast. The IOS file was edited to remove this partial cast and DELETE was rerun on that cast.  

12. Test Plots

After running DELETE the downcasts were studied further to try to understand the change in the differences between the two sets of sensors and the problems near the surface. Because sampling was done in the same general area at different times during the mission it was possible to find casts that were reasonably close geographically, but took place before and after the drift in sensors first appears. Three pairs of casts were compared in T-S space:

· Casts #32 and 80 – These casts are close, but shallow. Cast #32 primary salinity looks very odd.

· Casts #26 and 91 – These casts are fairly far apart and the maximum depths are very different so the T-S characteristics are quite different. Cast #91 looks ok, but Cast #26 is very noisy. 

· Cast #47 and #73 – These casts are close and can be compared to 250m. Cast #47 looks better than cast #73. The latter is very noisy, especially for the secondary sensors.  

There seem to be no useful patterns here. Probably the absence of the bridle has led to random orientation of the CTD with unpredictable results. 

Since the upcast data seems better in some respects (smaller differences between sensors near the surface) the IOS files were put through REVERSE and DELETE was run on the results to produce upcast files. Page plots were examined for some casts to compare with the downcasts. While the profiles look smoother and the differences are smaller, the T-S curves look poor with loops and instabilities well below the surface. So the downcast data will be used.

13. Intercomparisons

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

Bottle comparisons

· DEEP BOTTLES - There was no rosette. Deep salinity samples were gathered for 8 casts using a Niskin bottle. The comparison is shown in file 2109sal.xls. Since the depths are approximate there is some uncertainty in the comparison. The data from cast #19 is probably wrong since the difference is extremely large (0.02units). The bottle salinity may be wrong or the bottle may have been fired at a different pressure than that recorded. This is unfortunate since it is the only bottle below 300m in the early part of the cruise. Comparing the differences against pressure leads to suspicion about casts #19,26 and 68. These were the only bottles that suggest the CTD salinities are too high. 

· SURFACE BOTTLES - There were Niskin bottle samples at 1m for most casts. The CTD rarely sampled as shallow as 1m, but where the water is fairly well mixed and salinity looked stable (usually 2-4m) a comparison was made with the bottles. The primary conductivity was bad near the surface for most casts so no comparison was made of primary salinity with the bottles. Secondary salinity was compared mostly to look for patterns. There is a hint that the errors were smaller later in the cruise but that might be the result of variations in the type of water sampled and the minimum depth of CTD sampling. Most of the differences are negative. Allowing for the mismatch in depths would suggest that the CTD is reading even lower than the comparison suggests. So it appears that even at the beginning of the cruise the CTD salinity was low. This supports the rejection of casts #19,26 and 68 as suggested by the deep sample analysis.   

Sensor comparisons – Following the observation in section 8 that the sensor pair differences varied through the cruise a closer look was taken at these differences. The differences (judged by eye from plots on-screen) were compared at 300m at 18 casts that were at least that deep. Four casts were rejected because the differences varied too much to make an estimate. The results are in file sensor_diff.xls. It is clear that the differences changed significantly between casts #70 and #78, the biggest change being just after cast #74. The temperature differences are very hard to estimate, being very noisy, but do not appear to change much during the cruise. However, the conductivity follows the same pattern as the salinity.  While it is clear that a change occurred the information available from bottles is not sufficient to justify a recalibration to correct for the change. 

Historic ranges –Profile plots were produced for 4 casts with historic ranges superimposed. The salinities were within the ranges but the deep temperatures (>700db) appear to be higher than the historic values for casts #89 and #90.  Deep temperatures for cast #91 are at the historic maximum. Most casts are either too shallow or the ranges are not available.

14. DETAILED EDITING

Page plots were produced using T0,S0 and T1,S1 for all casts. These plots were examined to decide which sensors gave better data and then used to guide the use of CTDEDIT. The secondary sensors looked better for most casts particularly in the top 30m, so these were selected for editing.

CTDEDIT was used to clean noise in S and T near the surface and bottom only for casts #3-6,29, 86,87.

CTDEDIT was used for more extensive cleaning in the following casts: #1,2,7-12,15,17,24,26, 27-28,31,32,35,37-40,42-45,49-5156-61,65-71,73-76,79-83,88,90-94,96.

Editing of unstable features that appear to be due to flow-rate problems was attempted, but only where the instabilities were obviously instrument related. There remain unstable features with salinity excursions on the order of 0.005units.

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.

15. 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

16. Recalibration

There is sufficient evidence that the salinity values are low. The few bottles that appear to be reliable suggest the secondary CTD salinity is low by from -0.0025 to –0.008units. Raising all salinities by 0.005units would result in data that is within 0.003units. However, the methods used are open to much error. After recalibration the values early in the cruise are likely to be high and later, low. As noted in section 14 errors up to 0.005 units are expected due to instrument problems.

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: Scan_Number, Primary Temperature, Primary Salinity, Conductivity:Primary, Conductivity:Secondary and Flag.

The data format was corrected as needed.

19. Producing final files

a.) The final files were renamed CTD.

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

21090003 – Primary and secondary conductivity quite different 0-20m.

21090007 – Down and up different 0-10db, 20-30db (T only)

21090014 – Down and up different 0-15db

21090016 – Down and up different 0-15db

21090026 – Salinity edited heavily.

21090076 – Partial cast followed by full cast. Text editor was used to remove 3893 records at the beginning of IOS file to ensure that DELETE selected the full cast. Salinity edited heavily.
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CRUISE SUMMARY

	Cruise ID#:    2001-09

	Dates:   Start:  9 March 2001                          End: 25 March 2001

	Location: NE Pacific

	Vessel:   CCGS W. E. Ricker

	Chief Scientist:     John Morris


	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#:

2001-09      

	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2095
	30Nov2000
	Factory
	
	

	Conductivity
	2278
	6Dec2000
	“
	
	

	Secondary Temp.
	2710
	30Nov2000
	“
	
	

	Secondary Cond.
	2280
	6Dec2000
	“
	
	

	Transmissometer
	197
	14Dec2000
	IOS
	
	

	Pressure Sensor
	69698
	12Nov1997
	Factory
	
	


Sensor Calibration Notes:

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