REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	June 14, 2018
	SBE oxygen data in mass units removed from files 2001-30-0065 and 2001-30-0066. Calculated incorrectly. No temperature data available.

SBE oxygen in mass units corrected.

	March 19, 2002
	SBE oxygen data was calibrated in CTD and CHE files using 2130oxy.ccf. Formats were changed and channels added as needed. See oxygen_calib.doc

A note was put in headers that oxygen is to be considered ±5%.

	
	


PROCESSING NOTES
Cruise: 2001-30

Agency: OSAP

Location: NE Pacific

Project: LaPerouse

Chief Scientist: Rick Thomson

Platform: CCGS John P. Tully

Date: October 2, 2001 – October 14, 2001

Processed by: Germaine Gatien

Date of Processing: November 6, 2001 – November 28, 2001

Number of original CTD casts: 57

Number of casts processed: 51

INSTRUMENT SUMMARY
Two SeaBird Model SBE 911+ CTDs (#0550 and 0443) were used:

•#0550 was mounted with SeaTech Transmissometer 192D, Seapoint Fluorometer #2229 with 10X cable (on secondary pump), Oxygen SBE43 sensor #0047 (on primary pump). For some casts a REDOX and/or an LISST was mounted on the CTD.

•#0443 was mounted with transmissometer 333DR and a Redox sensor for 3 casts and later with the fluorometer and oxygen sensor listed above.

The deck unit was a Seabird 11+ (serial number 0424).

SUMMARY OF QUALITY AND CONCERNS
FL, OXY, TRANS and REDOX data are unedited except that records obviously corrupted by shed wakes have been removed, and all or part of FL and TRANS data was removed from some casts.

A LISST sensor was mounted on some casts; the data was converted but was removed from the final files since it has no meaning after averaging.

There were many inconsistencies between the log book and data files. Most were resolved but there remain some uncertainties. See section 2 for details.

The salinity calibration data is inadequate to reach any conclusions about the quality of the data; few salinity samples were gathered and most of those were from shallow bottles. 

The descent rate of the CTD was generally kept high, minimizing shed wakes effects.

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. 

There were many changes in the con files and a number of inconsistencies between the CTD log, con files and information on file at IOS.

A number of investigations were undertaken to ensure proper conversion of the data:

a. Configuration files were compared to track the changes that occurred. 

b. It was noted that the secondary sensor serial number in the CTD log was different from that in the con files for system #0550. Doug Anderson confirmed that he had changed the sensor from the previous cruise (2001-31) which means that the CTD log is wrong. A test cast was converted using the con file prepared at sea and the two salinity channels compared well. So it will be assumed that the con file is correct and the log wrong.

c. A PAR sensor is included in some of the con files for system #0550 and is listed in the CTD log, but there does not appear to be any PAR data. Doug Anderson confirmed that while it was on board, it was not mounted on the CTD. A few casts were converted with the PAR channel and found to contain null data.

d. The log book refers to cast #37, but there is no data file with a corresponding number and there is a file for cast #36, but no such entry in the log. Steve Mihaly confirms that file 21300035 corresponds to consecutive #36 and file 21300036 to consecutive #37. 

e. Cast #14 is referred to as a CTD cast in the CTD log and there is a note that the CTD was removed from the rosette, but conversion produced a rosette file with one bottle. There is no rosette sheet so it is assumed that the bottle fire was activated accidentally. The rosette file was deleted.

f. For casts #16 through #29 there was a REDOX sensor mounted on CTD #0550; this was logged variously as Userpoly, Userpoly2 and Userpoly3 on different casts.  There was also an LISST sensor which the CTD log indicates was mounted for casts #20 to #29. There is only one channel for casts #25 and #26 which appears to be REDOX, so the LISST data was apparently not logged. The data for the LISST is an on/off signal. After a number of attempts at conversion it was decided to use Voltage 1 for the LISST and Voltage4 for REDOX for all these casts as it is the only channel name that works for all of them. After averaging the LISST signal will have no meaning. It will be converted for saving in the archive, but will be removed early in the processing.

g. The transmissivity calibration in the con file used for system #0443 at sea does not correspond to the information on file at IOS. The calibration date is more recent than any calibration I can find at IOS and Doug Anderson does not believe there was a calibration in July 2000. The calibration was changed to the latest one on file at IOS (March 2000). Test conversions were done to compare the results. The calibrations on file lead to values higher by about 3% than those in the con file created at sea. A comparison was made between casts #15 using system #0443 and cast #16 which was nearby and used a different transmissometer. The results were inconclusive. The deep values for #16 fall between the two sets of calibrations for cast #15 and the shallow values for #16 are closer to the values using the July 2000 calibration for #15. In the absence of further information it was decided to use the coefficients on file at IOS.

h. At sea a pressure offset of +4.0db was added to the con file for system #0443 after cast #36. Casts before that were examined and it was decided to add an offset of +4.5db to all the casts that used CTD #0443.

i. The transmissometer number was changed in the con file between casts #61 and #62 (from 333DR to 192D); in the CTD log there is mention of putting the CTD on the rosette and mention of a change to the con file, but not a transmissometer change. According to Doug Anderson and Tom Juhasz the transmissometer was not changed. The con file was changed to the values of transmissometer #333DR.

j. The rosette was mounted on the CTD for casts #64-66 but no rosette files were produced. Salinity samples were taken from the bottles. The CTD log describes the problems encountered with rosette sampling.

The sensor history was found. 

3.  Conversion of Raw Data

The files were converted using the following configuration files:

a. 0550ctd.con was used for casts 1-12 (PAR was not converted since there was no signal).

b. 0443ctd.con was used for casts 13-15 (a REDOX sensor was logged as Userpoly0; convert as Voltage 4 to match use in later casts, pressure offset).

c. 0550ctd1.con was used for casts 16, 20-24,27-29 (LISST and REDOX sensors were logged under various names, but converting them as Voltage 1 and Voltage 4 works for all.)

d. 0550ctd2.con was used for casts 17-19 and 25-26 logging REDOX as Voltage 4.

e. 0443ctd1.con was used for casts 30-61 (includes OXY, FL, TR, pressure offset)

f. 0443ctd2.con was used for casts 62-68 (includes OXY, FL, TR, pressure offset, order of channels different from 0443ctd2.con)

A preliminary check shows all expected channels present. The fluorometer signal looks bad for casts #20-24 and 26-29 and the salinity difference is very large for the end of the downcast and all of the upcast of cast #29. For many casts the secondary salinity looks suspicious near the surface, though this may be just a matter of alignment. Otherwise, the temperature and salinity traces track reasonably well and up and downcasts are similar. 

Dark values were checked for the fluorometer and are generally about +0.12(g/l around 2000db. These values are consistent with the use of the 10X cable. 

4. STRIP

The salinity channels were stripped from the CNV files so that DERIVE doesn’t create a 2nd set of salinity channels.  The “number of bottles fired” channel was also removed.

5. ALIGNCTD

The deck unit did not advance the secondary conductivity channel. 

Tests were run on cast #7 for system #0550 and casts #36 and #45 for system #0443.For #0550 the optimal salinity spike reduction was achieved with advancements of –0.033s (for a net advancement of +0.040s) for the primary conductivity and +0.055s for the secondary. For #0443 the primary conductivity was best with the deck alignment of +0.073s, while the secondary was improved by advancing the conductivity by 0.060s. These results were consistent with previous experience with these sensors.

All casts were realigned using those values. 

A study was made of the alignment of the SBEOXY channel. . The manual suggests advancing the oxygen channel for a pumped instrument by +2s to +5s. This equipment has been used on four previous cruises 2001-08, 2001-20, 2001-29 and 2001-30 when advancement by +8s, +10s, +5s and +6s respectively were found optimal. It is known that there were differences in plumbing which may account for the variations in advancement. On some cruises the fluorometer and oxygen sensor were mounted on the same pump; for others, one was on the primary pump and the other on the secondary. For this cruise it is believed that the oxygen sensor was on the primary pump and the fluorometer on the secondary pump. 

Casts #7,22,36 and 50 were studied by plotting the up and downcasts together displaying just oxygen and primary temperature. Getting the two traces to overlie each other is the method suggested in the SeaBird manual. In shallow water this might be reasonable although local effects might cause real changes and in deep water the effect of internal waves would cause the traces to not overlie each other. So deep casts were chosen and the offset of downcast and upcast temperature was compared and taken to be the standard so that the internal wave problem is allowed for. This cruise is complicated by the many changes of equipment and it would be very time consuming to analyze the best alignment for all the variations. This parameter choice is a compromise at best, so the choice of +8s was made since the best results for the 4 casts examined were from +6s to +10s.

An oxygen advancement of +8s was applied to all casts. 

6. WILDEDIT

Program WILDEDIT was used to remove spikes in all channels except scan number and LISST.  Parameters used were:

Pass 1    Std Dev = 2

Pass 2    Std Dev = 5

Points per block = 50

7. CELLTM

Tests were run on casts #7 and 26 to determine the optimal parameter choice for CTD #0550. Combinations tested were (α,1/β) = (0.02,7),(0.02,9),(0.03,7),(0.03,9). The choice of (0.03,7) produced the best results for cast #7 and (0.02,7) for cast #26. Since the choice of (0.02,7) was used for 2001-30 it was selected for this cruise as well. 

Tests were run on casts #37 and #58 for CTD #0443 and the best choice was (3,9) for both.

The conductivity cell thermal mass correction was done for both channels:

 (α = 0.02; 1/beta = 7.0) for casts #1-12 and #16-30 

 
 (α = 0.03, 1/beta = 9.0) for casts #13-15 and #30-68.

8. 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.
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 descent rate was generally very noisy but the average rate was kept high. 

The differences between pairs of sensors were:

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

	0550
	10
	2250
	+0.0005
	-0.00012
	-0.0018
	High, noisy

	0550
	12
	2100
	+0.0005
	-0.00015
	-0.0022
	High, noisy

	0550
	21
	2150
	+0.0005
	-0.00018
	-0.0028
	High

	0550
	27
	2500
	+0.0005
	-0.00006
	-0.0015
	High, very noisy

	0550
	29
	2500
	+0.0006
	-0.00005
	-0.0015
	High, extremely noisy

	0443
	13
	2500
	+0.0012
	+0.00025
	-0.0016
	High, very noisy

	0443
	40
	2080
	+0.0010
	+0.00018
	-0.0014
	High, very noisy

	0443
	41
	2000
	+0.0008
	+0.00016
	-0.0015
	High, very noisy


The conductivity and salinity differences for #0550 vary greatly; the smallest differences appear to be when the descent rate is noisiest. This may mean that the flow rate to the pump is significantly affecting the salinity values. Unfortunately there are very few calibration samples available.

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. 

11. Checking Headers

A header summary and header check were produced and 3 errors in station name were found and corrected. 

The surface check was run. The average surface pressure for CTD #0550 was 2.2db and for CTD #0443, 0.2db. The value for #0443 is too low. In the SeaBird conversion an offset of +4.5db was entered; a further 2db should be added when these files are recalibrated for a total of +6.5db.  

The cruise track was plotted and looks reasonable.

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

The data from the four tows (from casts 13-15, 16-18, 19 and 20) were prepared for transfer to Steve Mihaly by editing the channel names to substitute LISST and REDOX for VOLTAGE1 and VOLTAGE4. Only the downcasts from #13, 16,19,and 20 will be processed further. 

The following DELETE parameters were used: 

 Surface Record Removal: Last Press Min 

   Maximum Surface Pressure (relative): 10.00   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: There were warnings for casts #26, 38, 40 and 41. These were checked and found to correspond to bad points or a reversal of the CTD.  There are no inappropriate skips in pressure in the output files from DELETE. There is a problem with cast #26 in that the last few points are bad, the result of spikes in signals. File 21300026.DEL was edited to remove the last 3 points.

Maximum pressure check: The only problem noted was with cast #26.

To prepare casts #28 and #29 to be joined, files 21300028.ios and 21300029.ios were copied to 21300029.fr1 and 21300029.fr2 and then JOIN was run to produce 21300029.joi. This file was put through CLEAN and DELETE.

All DEL files were copied to EDT files.

13. COMPARE
The BOT files were examined for errors. Those collected during the tows show a lot of variability; the data was left unedited as it probably represents real changes in the water sampled.

While salinity calibration samples were gathered for casts 9,22,64,65,66 there are rosette files for only cast #9 and 22, due to equipment problems at sea. 

 COMPARE was run on casts #9 and 22 using SAL and BOT files to produce 0550comp.xls. The details of the comparison were checked for indications of errors in the hydro files and none were found. The bottles from cast #9 are all above 1000db and those from cast #22 are all below that. The deep primary salinities are high by about +0.003units and the secondary high by about +0.002, but the variations are large especially for the secondary. 

COMPARE was also run for casts #64,65 and 66 using the upcast portion of the full CTD files for the comparison. The bottles for these casts were shallow and the secondary pump was not working properly for cast #66. The results have a lot of scatter but the primary sensors are clearly closer to the bottles than the secondary. The primary differences below 100db have an average of approximately zero. 

14. Other comparisons

Previous experience with these sensors – all these sensors were chosen for the archive in all uses since their most recent calibration.

• The primary sensors for CTD #0550 were used during 2001-29 (Aug) and 2001-30 (Sept) when the primary salinity was found to be high by 0.006units and 0.004units respectively. 

• The secondary conductivity sensor for #0550 was used with a different temperature sensor during 2001-20 (July) when the salinity was low by 0.005units. 

• The primary conductivity sensor for CTD #0443 was used with a different temperature sensor during cruises 2001-01 (Jan), 2001-06 (Feb) and 2001-19 (June) when the salinity was found to be high by 0.0004, 0.0011 and low by 0.0044units, respectively. Only the 2001-06 calibration is considered reliable. 

• The secondary sensor for CTD #0443 was used on cruises 2001-10 (Apr), 2001-13 (May) and 2001-08 (May) when the salinity was found to be low by 0.003 and high by 0.0033 and 0.0023units, respectively. 

The fluorescence was found to be high by 0.12(g/l during cruise 2001-31(immediately preceding 2001-30) when the same equipment was used.

Historic ranges – A few deep casts were plotted for each of the CTD systems with the historic ranges superimposed. All data fell within those ranges. (See plots in Processing Section of Report.)

15. DETAILED EDITING

All casts were examined for differences between the pairs of temperature and salinity sensors and differences between up and down casts for evidence of problems with the processing.  Problems are noted in the following casts:

#20 – the primary temperature is bad from 528-540db and salinity is spiky below that; use secondary channels.

#24 - primary salinity bad from 50 to 100db. The FL channel has no signal, the conductivity is bad and the oxygen channel looks odd in the 50-100db zone. So the problem is likely in the primary pump. The primary temperature looks ok. Use the secondary channels.

 #26 – the data from 40 to 120db looks bad. It appears that the CTD made a partial downcast and was then returned to the surface before a complete downcast was done. The initial downcast was removed from the IOS file (6873 records) using a text editor, then Clean and Delete were rerun. This produced a much better profile, but it will require heavy editing around 50m. 

 #68 - In the CTD log there is a note that the pumps may not have been turned on for this cast. However, the primary traces look normal and the problem seems to have only affected the secondary pump. 

The choice of which sensors to choose for archiving was made as follows: 

For CTD #0550 the secondary salinity is closer to the bottle values. However, there are only 8 bottles of which only 4 are deeper than 1000db; the scatter is especially large for the secondary channel. There is more information available for the primary sensors from previous cruises. The difference found for the primary sensors is reasonably consistent with the sensor history. So the primary sensors were chosen for further processing for CTD #0550. 

For CTD #0443 there are no deep bottles, and the scatter is very large especially for the secondary sensor. The sensor history is not much help since there is tremendous variation in results. The primary sensors will be used.

So primary sensors will be used for all casts except for the following which both used CTD #0550:

-cast #20, since the primary temperature signal is bad.

-cast #24, since the primary salinity is bad from 50- 100db. 

Page plots were produced using T0, S0 for all casts except #20 and 24 for which the secondary was used. These plots were examined for spikes and instabilities and used to guide the use of CTDEDIT. 

All casts were edited using CTDEDIT except for casts #56,57,61,62,63 and 65. The following casts were edited only near the surface and/or bottom: 30,59,60,64 and 67. Cast #66 was edited very lightly. Note was made of the editing details in the relevant files. Edited files were copied to *.EDT.

16. SPECIAL FLUOROMETER PROCESSING (FILTER AND BIN AVERAGE)

A median filter with fixed size 11 was applied to the SeaPoint fluorometer channel to reduce spikiness.  Cast #16 was examined before and after this step to ensure that it was effective. 

17. BIN AVERAGE
The following Bin Average values were applied to the BOX 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 to check whether further editing was needed.

BIN AVERAGE with an average interval of 0.25m was applied to the BOX files for the use of Angelica Peña.

18. Recalibration

CTD #0550: The primary salinity will be corrected using the results of cruise 2001-31, an offset of –0.004units. An offset of –0.002units will be applied to the secondary sensor because the little bottle data available suggests that value and the secondary sensor has values lower than the primary by about 0.002units. (See section 9.) So if the primary is high by 0.004units the secondary is high by about 0.002units.

CTD #0443: There is insufficient information to justify recalibration of salinity.

File 2130rcal.ccf was used to recalibrate the averaged files (including those from the CTD, the rosette files and the files for Angelica Peña) as follows:

For casts #1-12, 16-28:

· primary salinity –  offset: -0.004units

· secondary salinity –  offset: -0.002units

· Chl_fluorescence -  offset: -0.12(g/l

For cast #13-15, 30-68

· Pressure – offset 2.0db

· primary salinity –  no correction

· secondary salinity –  no correction 

· Chl_fluorescence -  offset: -0.12(g/l

19. REMOVE CHANNELS and CORRECT FORMAT

The following channels were removed from all casts except #20 and #24: Scan_Number, Secondary Temperature, Secondary Salinity, Conductivity:Primary, Conductivity:Secondary,LISST and Flag. 

The following channels were removed from casts #20 and #24: Scan_Number, Primary Temperature, Primary Salinity, Conductivity:Primary, Conductivity:Secondary, LISST and Flag.

The FL channel was removed for casts #: 20-24,27,29.

The same channels were removed from the rosette files. 

The data format was corrected as needed using HEAD EDIT; the channel name Voltage4 was renamed REDOX, and the files named *.CTD, RAC, CTDF and BOCF. The latter two sets of files were sent to Angelica Peña. 

20. Final Plots

THIN and DERIVE were run to obtain values for tables and page plots were prepared using the final data. Profile plots were produced for oxygen, fluorescence and transmissivity data. The transmissivity data looked bad for cast #36 below 369db. CTDEDIT was used to remove the bad data. Many casts had suspicious transmissivity data at depth but they were left unedited
21. Producing final files

a.) A cross-reference listing was produced.
b.) The sensor history was updated.

Particulars
13-15. CTD #0443 with oxygen. No rosette. Tow #1. Only the downcast from cast #13 will be processed fully

14. Tow file. No downcast. A rosette file was created but there was no rosette. Deleted.

16-18. Tow #2 Only the downcast from cast #16 will be fully processed

19. Tow #3

20. Tow #4; primary temperature bad – use secondary channels.

20-29. Fluorometer data bad – few spikes, no useful signal.

24. Primary conductivity bad from 50 to 100m. Use the secondary channels for T and S; oxygen data looks odd from 50-100m.

25. Cast aborted. Files deleted.

26. Data spikes. Bottle file produced but no bottles were actually fired. Bottle file deleted. CTD appears to have gone down to about 100m and then returned to near the surface before a complete downcast was run. The first downcast was removed from the IOS file before running DELETE. Descent rate of CTD extremely noisy with many reversals of the instrument.

27. Extremely noisy descent rate with many reversals of the instrument.

28. Downcast to 1200. Extremely noisy descent rate with many reversals of the instrument.

29. Rest of downcast for #28 plus upcast. Extremely noisy descent rate with many reversals of the instrument.

30. Switched to CTD #0443 with OXY and FL

35. Entered in CTD log as cast #36

36. Con file changed to include an offset to pressure sensor since it is reading 4.6db at the surface. Entered in CTD log as cast #37. Transmissivity data bad below 369db; all values were zero. CTDEDIT was used to remove the zero values. 

40. Stop at 257db to study oxygen sensor alignment

48. File first entered as 49 and then renamed.

62 Rosette added to #0443. Channel order changed.

64-66. No rosette files but there was water sampling; salinity samples taken.

68. Secondary pump did not work properly. 

Institute of Ocean Sciences

CRUISE SUMMARY

	Cruise ID#:    2001- 30

	Dates:   Start: 2 October 2001                          End: 14October 2001

	Location: NE Pacific 

	Vessel:   CCGS John P. Tully

	Party Chief: Tom Juhàsz


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

	1
	SEABIRD
	911+
	0550
	Yes
	Yes

	2
	SEABIRD
	911+
	0443
	No
	Yes


Institute of Ocean Sciences

CTD Calibration Information

Make/Model/Serial#:
SEABIRD / 911+ / 0443

Cruise ID#:

2001-30


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2023
	01/11/00
	Factory
	
	

	Conductivity
	1764
	28/09/00
	“
	
	

	Secondary Temp.
	2106
	02/11/00
	“
	
	

	Secondary Cond.
	1763
	31/10/00
	“
	
	

	Fluorometer -pumped
	2229
	01/07/01
	IOS
	
	

	SBE43 Oxygen sensor 
	0047
	16/05/01
	?
	
	

	Transmissometer
	333DR
	06/03/00
	IOS
	
	

	PAR
	4615
	15/12/00
	
	
	

	Pressure Sensor
	63507
	01/11/96
	Factory
	
	


Institute of Ocean Sciences

CTD Calibration Information

Make/Model/Serial#:
SEABIRD / 911+ / 0550

Cruise ID#:

2001-30


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2668
	18/07/01
	Factory
	
	

	Conductivity
	2102
	17/07/01
	“
	
	

	Secondary Temp.
	2374
	18/07/01
	“
	
	

	Secondary Cond.
	1766
	11/09/01
	“
	
	

	Fluorometer -pumped
	2229
	01/07/01
	IOS
	
	

	SBE43 Oxygen sensor 
	0047
	16/05/01
	?
	
	

	Transmissometer
	192DR
	26/05/01
	IOS
	
	

	PAR
	4615
	15/12/00
	
	
	

	Pressure Sensor
	75636
	04/06/99
	Factory
	
	


Sensor Calibration Notes:

The configuration files used are attached; this includes the sensor calibrations. 

