REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	7 Jan 2025
	Replaced units in 2 flag channels with “n/a”.  G.G.

	20-Feb-2012
	Added one productivity cast, (9001), containing Primary Productivity, Chlorophyll, POC and PON, from Frank Whitney’s Productivity spreadsheet.

	28-May-2010
	An error was found in the calibration parameters used in processing this cruise. It is estimated that pressure is low by <0.5db, so no correction was applied. For details see file “Report on Calibration Errors for Pressure Sensor #77511, CTD 0585 “ in Osd_Date_Archive\Cruise_Data\DOCUMENTS

	 2-Apr-2007
	Reprocessed data with fluorescence included. See note below.

	13-Apr-2003
	Added loop data to the archive. See note below.


PROCESSING NOTES
Cruise: 2002-01

Agency: OSAP

Location: NE Pacific

Project: Line P

Party Chief: Robert, M.

Platform: Tully

Date: 5 February 2002 – 22 February 2002

Processed by: Germaine Gatien

Date of Processing: 28 May 2002 – 17 June 2002

Number of original CTD casts: 38

Number of casts processed: 38

INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD (#0585) was mounted with Transmissometer 498DR, SBE 43 Dissolved Oxygen Sensor S/N #0047 and Seapoint Fluorometer S/N #2356 with a 10X cable. The deck unit S/N was not recorded. The log has no record of which external sensors were mounted on which pump. Doug Anderson thinks that the oxygen sensor was on the primary pump and the fluorometer on the secondary. For casts 12-14 and 21-31 the CTD was mounted without the rosette; the transmissometer mount was different for the ROS and CTD casts.

SUMMARY OF QUALITY AND CONCERNS
The descent rate was very unsteady due to the sea state even though the average was kept high. Shed wakes and flow rate problems are present in most casts necessitating heavy editing. There are doubts about the usefulness of the oxygen and fluorescence data and they will not be archived until a method is developed to calibrate them. 

PROCESSING SUMMARY
1. Seasave

This step was completed at sea; the raw data files have extension DAT.

2. Preliminary Steps

The Log Book was obtained. 

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

The configuration files were obtained and the calibration constants were checked.

The sensor history was found. Information was available for the T and C sensors from only one cruise (2002-03 Jan. 2002) since their last calibration.

3. Conversion of Raw Data

The raw data was converted using configuration file 2002-01-0001.con.

A preliminary check shows all expected channels present. As noted in 2002-03 the secondary conductivity is much noisier than the primary. There is evidence of shed wakes in some casts.

The temperature and salinity traces track reasonably well and up and downcasts are similar.

4. STRIP

The salinity channel was stripped from the CNV files so that DERIVE doesn’t create a 2nd set of salinity channels. The bottle number channel was stripped from the CNV files.

5. ALIGNCTD

The secondary salinity is very noisy so the deck unit must be one of the older versions that advance only the primary conductivity channels by 0.073s. Tests of alignment were made on casts #1, 15 and 65 using net advancements of 0.073s, 0.060s, 0.055s, 0.050s and 0.045s; the best results were obtained with 0.073s for the primary and 0.060s for the secondary. 

Align was run on all casts using +0.060s for the secondary conductivity.

The oxygen data was not aligned since it is expected that the data will not be archived. Studies of the calibration will be made later in the processing. If a method for recovering this data is developed this channel can be processed and merged with the other channels later.

6. WILDEDIT

Program WILDEDIT was used to remove spikes in all channels except scan number.  Parameters used were:  
Pass 1    Std Dev = 2

Pass 2    Std Dev = 5

Points per block = 50

7. CELLTM

Tests were run on casts #1, 15 and 65 to find the optimal parameter choice for CELLTM. Runs using (0.0245,9.5), (0.02,9), (0.03,9), (0.03,7) and (0.03,7) were used for (alpha, 1/beta). The overall best choice was found to be (0.3,9) for 5 of the levels checked, but for one choice (0.0245,9.5) was slightly better. CELLTM was run on all casts using (0.03,9).

8. DERIVE

Program DERIVE was run twice: 

on all casts to calculate primary and secondary salinity.

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.
9. Test Plots and Channel Check

A sample of casts was plotted to check for agreement between the pairs of T and C sensors. All expected channels were present. The secondary conductivity and salinity are much noisier than the primary but the noise is small-scale and regular. This was also true for 2002-03 when the same sensors were used. The differences in conductivity and salinity were extremely noisy and the values that follow are very rough averages:

	Cast #
	Max. Press
	T1-T0 
	C1-C0
	S1-S0
	Descent Rate

	9
	1500
	+0.0006
	-0.0003
	-0.0045
	~1.2 Extremely Noisy

	25
	1500
	+0.0006
	-0.0003
	-0.0045
	~1.5 Extremely Noisy

	45
	2000
	+0.0006
	-0.0003
	-0.005
	~2 Very Noisy


A quick check of the fluorescence suggests that the values are higher than the chlorophyll from bottles. The dark value is about 0.06ug/l.

Transmissivity below 1000db ranges from 58 to 61%.

10. Conversion to IOS Headers

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

The ROS files were converted to IOS files, and the extensions were changed to BOT. 

All casts were plotted and checked for evidence of problems with the processing or instruments. The secondary salinity for cast #58 looks odd. This excursion is in the data at the point of conversion so is not the result of processing steps.

11. Checking Headers

A header summary and a header check were produced. 

There were errors in the headers for casts #5 and 33. These were corrected in the CNV files and reconverted to IOS Headers. 

The average surface pressure is 3.2db

The cruise track was plotted and looks reasonable.

12. 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 and Low Salt 

   
Maximum Surface Pressure (relative): 10.00


Minimum Salinity: 10

   
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:

Warnings in the DELETE log were investigated and no good data appears to have been lost.

Comparing the maximum pressure before and after DELETE shows that bottom data was lost from only 4 casts and only cast #1 lost more than 1db of data. Checking cast #1 it was found that a large shed wake occurred after the CTD slowed suddenly at 205db on the downcast. The bottom 4db were corrupted and DELETE properly removed that data. (See delete2_study.xls and a plot of cast #1 in the processing section of the full report.)

13. COMPARE

The BOT files were examined for errors and none were found.

COMPARE was run. When only bottles from 200db downwards are included in the fit the primary salinity was found to be high by about 0.0023 units and the secondary low by 0.0027units The slope of salinity difference vs. pressure was quite flat. This is consistent with the differences found in section 9. 

There was no consistent drift of salinity with time. However, casts #62 and #64 look quite different from the other casts with higher values of CTD salinity relative to bottles for both primary and secondary sensors. The descent rate was quite bad for one of these casts and quite good for the other, so changes in flushing rates do not explain the shift. Also, cast #65 was a test cast using different methods of bottle firing and needs to be analyzed separately. When those 3 casts were excluded from the comparison the primary salinity was high by 0.0011units and the secondary low by 0.0036units. (See 2201comp.xls.)

Dissolved oxygen was also compared with the results of the Winkler titrations of bottle samples using COMPARE. (2122oxy.xls) Bottles from above 10db were rejected from the comparison as were those that were notably distant from the trendline. A fit was found of Y = 1.1841x - 0.2389 where Y is titrated Dissolved Oxygen and X is the SBE Dissolved Oxygen. The slope is higher than during 2002-03 when it was 1.1. This fit can be used to remove that part of the error in the SBE oxygen due to calibration drift, but does not account for errors caused by the time response problems since the bottles were generally taken after a stop during which the oxygen sensor had time to equilibrate.

To study the problem of oxygen calibration in a way that takes time response into consideration two approaches were tried. 

First, the titrated values were compared with downcast values taken from the full downcast files after running DELETE and before editing; rerunning this on edited data would be wise if the approach proves promising. The results are in 2201oxy2.xls. The trendline from this comparison is 

SBE_OXY - TITRATED_OXY = -0.1544*SBE_OXY – 0.45 

with a very large scatter. There is reason to expect a bad fit since the match is done by pressure. 

So a second approach was taken using density as the reference channel; this was done by deriving gamma for the DEL files, smoothing the gamma channel with a fixed-width median filter of size 11, and bin averaging the result to 1m bins (AVB); the latter two steps were taken to ensure that gamma increases monotonically. The DOX files were merged with SAM files to add temperature and salinity, then gamma was derived for these files and named DOQ. Finally COMPARE was run using DOQ and AVB and using gamma as the reference channel. The results are in 2201oxy3.xls; the fit was very noisy. Next COMPARE was run on the same data except that the CTD data was recalibrated using the results of the first comparison; this is meant to look at the errors after removal of the non-time-response errors. Again the fit when using density as a reference channel is very poor (2201oxy4.xls). It is likely that the averaging necessary to make the density increase monotonically has made the comparison very poor. So for a final comparison the recalibrated files were compared with bottles with pressure as the reference channel. Once again the fit is noisy but better than with gamma (2201oxy5.xls). While some of the noise will be due to the fact that pressure is not really suitable for the fit, much is probably due to real error. Examining the plot of differences against pressure it is clear that the errors are very large at depths where the temperature and oxygen gradients are large. In conclusion, neither method is satisfactory.

14. Cast #65 sampling test analysis

In conjunction with the comparisons above, the results of cast #65 were examined in detail since samples were gathered using a variety of techniques including downcast bottles. Bottles 1 to 5 were taken on the fly during the downcast. Bottles 6-17 were taken at 400db and during the upcast at 2 depths with waits of 0s, 10s, 30s and 60s. Finally bottle #18 was fired on the fly at 100db during the upcast. These casts were converted so that a rosette file was created with only 5 samples per bottle. Each group of 5 was in reasonable agreement. Choosing any more than that is not suitable for the samples taken on the fly. Plots were made of the salinity difference versus bottle number. The data was analyzed to find how long a wait (measured in # of scans) occurred at a given pressure before the bottle was fired. The waits were all in agreement with the notes in the rosette log. Finally differences were found between the CTD salinity and oxygen and the bottle samples.

First the salinity calibration was checked for the primary sensors. The salinity sample from bottle #3 appears to be wrong. If 33.8382 is substituted for 32.8382 there is still a difference from the CTD values that does not seem reasonable so this sample will not be included in the analysis.

( Downcast on the fly:

Bottle #1 was taken in very well-mixed water and the difference of –0.001units tells us nothing.

Bottle #2 was taken in a high gradient region and the difference was 0.08units which suggests that the water in the bottle was from about 3db above the CTD sensors.

Bottle #4 in a lower gradient region had a difference of 0.0085units which is equivalent to a difference in pressure of 22db.

Bottle #5 had a difference of 0.01units, equivalent to a pressure difference of about 3db.

The salinity differences are significantly higher than found in the analysis of the other casts (even when cast #62 and 64 are included). The equivalent pressure differences, while subject to many sources of error, may at least be taken as an indication that there may be no easy way to adjust for that source of error in analyzing samples taken using this method.

(Samples at the bottom and during the upcast while waiting for variable times (0s,10s,30s,60s):

Bottom, 400db – The differences were 0.0046, 0.0013, 0.0008 and 0.0002units. The third value is close to the average for the cruise. This is not surprising given that 30s is a typical wait time.

300db – The differences were –0.0123, 0.0009, 0.0013 and –0.0001. This time either the second or the third value is close to the average for the cruise.

200db. – The differences were 0.0007, -0.0018, -0.0003 and –0.0008. These differences are all close to zero. Any of them would have given reasonable results.

(Upcast on the fly:

The difference was +0.0048units, large compared to the results for the rest of the cruise.

CONCLUSIONS: For these conditions a wait is necessary for salinity calibration; 30s is a reasonable interval but 60s is better. If the descent rate were steadier it might take longer to flush the bottle. 

RECOMMENDATIONS FOR FUTURE TESTING: I would recommend running the variable length stops at a depth of higher gradient. In this case it would have been interesting to see more data from 100db on the upcast. It would also be interesting to see the same tests in calm waters where flushing of the bottles might be an issue.

While stopping for bottles is useful for salinity calibration the story may be different for oxygen. Since doing a comparison after a wait does not take into account the time response error it might prove useful to have downcast samples on the fly. Unfortunately, the results from the salinity analysis suggest that we won’t know from what depth the sample actually came, but it might still give some notion of how bad the salinity errors are.

As found for the salinity bottle #3 gave values with very large differences. There is no evidence of shed wake in the record or unusual variability. The oxygen trace is quite smooth at this depth. Both samples compare with values at least 100db above the bottle depth. Perhaps something impeded this bottle from flushing properly. 

Looking at the downcast bottles including the first bottle at the bottom we find that the after recalibrating the CTD oxygen for the error found in section 14 large errors remain below the mixed layer. The errors seem remarkably consistent at about 35% at all depths. The oxygen gradient is not steady and the temperature gradient is higher at 300db than at 100db. Normalizing by T or O gradients does not appear to be a useful tack. It may be just an accident that the % error is so consistent on the downcast. Looking at bottles 10, 14 and 18 which were taken on the fly during the upcast we find much smaller errors. Somewhat smaller errors are expected in moving from a lower gradient region to a higher gradient, but these are significantly better than even the lowest gradient areas of the downcast. This could mean that upcast values of oxygen are better though there is no obvious reason why this should be so. An alternate explanation is that while the bottles and CTD are in better agreement, this is due to the effect of wakes smoothing the variations so the sensor has an easier time keeping up. 

	Bottle #
	Press.
	Titrated Oxy
	SBE Oxy
	Calibrated SBE OXY
	Cal SBE OXY – Titrated OXY
	Gradient
	% error

	1
	50
	6.682
	5.886
	6.74103
	0.05903
	Well mixed
	0.88

	2
	100
	4.148
	4.861
	5.523866
	1.375866
	High Grad.
	33.16

	4
	300
	1.517
	1.916
	2.02774
	0.51074
	Med. Grad
	33.66

	5
	350
	1.188
	1.603
	1.656015
	0.468015
	Med. Grad
	39.39

	6
	400
	0.946
	1.278
	1.26989
	0.32389
	Med. Grad
	34.23

	10
	300
	1.445
	1.370
	1.376893
	0.009143
	Med. Grad
	0.63

	14
	200
	2.231
	1.958
	2.080926
	0.120156
	Med. Grad
	5.38

	18
	100
	4.026
	3.095
	3.427816
	0.332536
	High Grad
	8.25


15. DETAILED EDITING

The primary sensors were chosen for further processing because the secondary conductivity was noisy. 

Page plots were produced using T0,S0. These plots were examined for spikes and instabilities and used to guide the use of CTDEDIT. Where unstable features were clearly due to shed wakes the data was removed. Salinity was cleaned where large spikes occurred. Small spikes (mostly “overshoots” in large T gradient areas) were cleaned only if it was clear they were due to imperfect alignment of T and C. 

The following casts were edited lightly: 1, 2, 18, 19, 20, 29, 64 and 65. All other casts were edited more extensively. The descent rate was extremely noisy so that while it was generally kept high there were still many shed wakes.

Note was made of the editing details in the relevant files. 

16. SPECIAL FLUOROMETER PROCESSING

The fluorometer data does not agree well with the chlorophyll values so was not processed beyond the editing stage. It is intended that this data be reexamined at a later date.

17. BIN AVERAGE

The following Bin Average values were applied to the edited 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.

The same values were used for the BOT files except that the Bin Channel = Bottle Number.

After averaging, page plots were examined on screen and no further editing was deemed necessary.

18. Other comparisons

Previous experience with these sensors – All sensors were used in January 2002 (2002-03) when the primary salinity was high by 0.0038units and the secondary low by 0.0005units.

Historic ranges – All the data fell within the historic ranges which were available for stations P3 through P17. 

19. Recalibration

The SBE 43 oxgyen data will not be archived at this time. So it was not recalibrated. Further research may be put into the processing of this data and the channel may be added to archive in the future.

The fluorescence will not be archived at this time.

The primary salinity values are close to the bottles, and especially close for the bottles from cast #65 which were gathered after a wait of 60s. No recalibration is necessary.

No recalibration will be applied to this data set.

20. Final Plots

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

The following channels were removed from all CTD casts: Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Oxygen:Dissolved:SBE, Chlorophyll:Fluorescence:Seapoint and Flag.  

The channels were reordered and formats corrected as needed. 

The Standard Check routine was run; the only problem is with the format of the Bottle_Number channel in the rosette files. This can not be fixed at this time due to a problem in REORDER routine.

The final files were named CTD and RAC.

22. Producing final files

A cross-reference listing was produced.
The sensor history was updated.
Particulars

5. Originally saved as #4 but renamed.

23. Computer crash as CTD surfaced.

27. Saved as #26 but renamed.

58. Downcast secondary conductivity (and salinity) bad between 200 and 500db.
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CRUISE SUMMARY

	Cruise ID#:    2002-01

	Dates:   Start: 5 February 2002                   End: 22 February 2002

	Location: NE PACIFIC

	Vessel:   TULLY

	Party Chief: ROBERT, M.


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

	1
	SEABIRD
	911+
	0585
	Yes
	Yes


Institute of Ocean Sciences

CTD Calibration Information

Make/Model/Serial#:
SEABIRD/911+/
0585



Cruise ID#:

2002-01


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2038
	11/09/01
	Factory
	
	

	Conductivity
	1729
	17/07/01
	“
	
	

	Secondary Temp.
	2968
	18/09/01
	“
	
	

	Secondary Cond.
	2664
	14/09/01
	“
	
	

	Fluorometer –pumped
	2356
	07/01
	IOS
	
	

	Oxygen SBE43
	0047
	11/26/01
	Factory
	
	

	Transmissometer
	498DR
	01/08/01
	IOS
	
	

	Pressure Sensor
	77511
	13/03/00
	Factory
	
	


April 13,2003 – Joe Linguanti

The loop file given to me by Bernard was replaced with one given to me by Frank. I added two new columns to Frank’s spreadsheet, Sample_Method and Pressure. The latitude and longitude values were computed to 3 decimal places. The spreadsheet file was then 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.

April 2, 2007 – Germaine Gatien

The fluorescence was originally stripped from these files because the comparison with titrated chlorophyll was considered questionable. It was noted at the time that this should be revisited when we knew more about data from this instrument. It is now believed that this data is suitable for archiving, but as always it should be considered nominal. File 2002-01-chl-fl-comp1.xls contains a comparison of fluorescence and chlorophyll. 

The fluorescence in the edited files (EDT) were filtered using a median filter, size 11, then the files were put through BIN AVERAGE as described in the original processing. REMOVE was run as before except that Fluorescence was NOT removed.
HEAD EDIT was run to fix formats and channel names and to add a header comment to indicate that both transmissivity and fluorescence are nominal and unedited. (2002-01-hdr.txt)
