REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	7 Feb. 2019
	Salinity bottle data file created based on bottle-CTD comparison file.

	11-Jan-2006
	Surface loop data was added to the archive. The data was acquired from John Morris at PBS. The loop data is the same as the bottle files produced in November 2003, therefore the bottle data was removed.. 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.

	22 Dec. 2004
	Recalibration based on post-cruise calibration; see note below.

	18-Nov-2003
	Merged the bottle salinity and chlorophyll data. The bottle data were merged with the THN files produced by Germaine in order to get the header info.


PROCESSING NOTES
Cruise: 2002-38

Agency: OSAP

Location: North-West Pacific

Project: High Seas Salmon

Party Chief: John Morris

Platform: RICKER

Date: October 11, 2002 – November 11, 2002

Processed by: Germaine Gatien

Date of Processing: 2 February 2003 – 26 March 2003

Number of original CTD casts: 123 

Number of casts processed: 121 (two deleted because pumps not on)

INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD (#0550) was mounted with SeaTech transmissometer #197 and SeaPoint fluorometer #2228 (with a 10X cable on the secondary pump). The deck unit S/N was 0471. 

SUMMARY OF QUALITY AND CONCERNS
The primary pump did not work well and there are some doubts about the secondary pump.

The salinity calibration is based on few bottles and there are some concerns about how well the pump was working. The salinity should be considered (0.002. 

The transmissometer did not perform well during this cruise. The channel was removed from some casts as it was clearly wrong. For other casts there are unlikely differences between upcast and downcast data. Researchers should use the data with care.

The transmissivity is unedited.

The Fluorescence:URU:SeaPoint channel is nominal and unedited.

Pressures may be low for casts #4 and #7, by up to 1.5db.

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. Note was made of problems turning on the pump in the early part of the cruise. There are also comments about the transmissometer malfunctioning.

The Niskin bottle was mounted 5m above the CTD for all casts and surface samples were generally gathered when the CTD was at approximately 20db. There were 3 deep samples, around 500m.

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

The configuration files were obtained and the calibration constants were checked. The only error was in the date for the transmissivity calibration. That was corrected in a file called 2002-38-CTD.con

The sensor history was found.

3. Conversion of Raw Data

The raw data was converted using configuration file 2002-38-CTD.con. 

A preliminary check shows all expected channels present. A few channels were checked and the fluorescence is reasonably close to chlorophyll and the transmissivity looks believable. The upcast primary temperature and conductivity are very noisy, but look ok on the downcast.

4. WILDEDIT

Program WILDEDIT was used to remove spikes in the pressure channel.  Parameters used were: 


Pass 1    Std Dev = 2;
Pass 2    Std Dev = 5;
Points per block = 50

5. CELLTM

Tests were run on casts #37, 160 and 299 to find the optimal parameter choice for CELLTM. Runs using  (0.02,9), (0.03,9), (0.03,7), (0.03,7) and (0.0245,9.5) were used for (alpha, 1/beta). The overall best choice was found to be (0.02,7) for the primary and (0.0245,9.5) for the secondary. 

CELLTM was run on all casts using (0.02,7) for the primary and (0.0245,9.5) for the secondary.

6. 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.
7. Test Plots and Channel Check

A sample of casts was plotted to check for agreement between the pairs of T and C sensors. 

The differences between sensors were extremely noisy and the values that follow are very rough averages: 

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

	40
	500
	0.001
	.00025
	.0018
	Extremely noisy, ~1 m/s

	127
	500
	0.0005
	.00015
	.0010
	Noisy, ~0.9 m/s

	199
	500
	0.0005
	.00015
	.0013
	Very noisy, ~0.9 m/s


The conductivity and salinity differences are lower than in other recent use of these sensors, but the temperature differences are higher.

Fluorometer dark values are about 0.065 μg/l.

The transmissivity looks poor for some casts with major differences between up and downcasts. There are places where the maximum values are near those expected in distilled water. All casts should be checked later for problems in transmissivity.

8. Conversion to IOS Headers

The IOSSHELL routine was used to convert SEA-Bird 911+ data to IOS Headers. Two casts (#4 and #7) had errors in the headers (time, lat and long confused in the SeaBird headers); corrections were made to the system upload time and positions in the files and then they were converted again. 

The event numbers were missing from the files so CLEAN was used to add an event number taken from the last 4 digits of the file names.

9. Checking Headers

A header summary and a header check were produced. Errors in the start time in the headers of casts #4 and 7 were corrected; the entry in the SeaBird headers had the start time as January 1, 2080.

The cruise track was plotted and the positions look reasonable.

The average surface pressure is 4.0 db. This would correspond to the depth of the CTD when the Niskin bottle was attached.

For casts #4 and 7 the pressure is odd. From cast 10 onwards the CTD was stopped at about 4 db. This would have been when the Niskin bottle was being attached. The CTD stops at 15 db on the upcast for a bottle sample and again at 4 db, when it was turned off. This would have been the point at which the Niskin bottle was removed. This is consistent with the methods described by Hugh MacLean. 

But for casts #4 and 7 the pressure drifted from about –5 db to +2.6 db gradually during the first 700 scans. After a lengthy stop at the surface while the Niskin bottle was attached the pressure has reached 2.6db. If we assume that it should be about 4db like the later casts, then the pressure may be low by about 1 db. From the upcast the CTD appears to reach the surface when pressures are about +0.5 which is reasonable. So while there may be an error it is not significant.

The mixed layer depth was calculated using a reference pressure of 8db, and a salinity difference of 0.005. This was done to help select which 10 db salinity samples are likely to be useful for calibration. Many casts were found that are fairly well mixed from the surface to 15 db.

All casts were examined on-screen. Serious problems with the primary pump were evident. For some casts there was a note in the log that the pumps had not come on. After cast #25 the pumps were turned on by means of REALTIME DATA in SEASAVE. Casts #1 and #25 should be deleted. For cast #31 the upcast should be processed. 

In general the primary data looks poor, both temperature and conductivity, suggesting that the primary pump was not working well. The differences between pairs of sensors are greater for the upcasts than during the downcasts. The secondary sensors should be chosen for processing.

Cast #88 has bad upcast data in all the pumped sensors. The CTD hit the bottom. The next cast, #91, looks ok.

The tranmissometer data is problematic. There are many casts for which up and downcasts are significantly different but temperature and fluorescence show no such variaibility. The downcasts may be useful, but there is no check. A note should be put in the headers for those that look useful to indicate there may be problems. For the following casts the transmissivity channel should be removed: 40, 43, 46, 49, 91, 127, 160, 211, 254.

10. SHIFT

Tests were run on casts #76, 305 and 317 using SHIFT to align conductivity data to match the temperature with respect to pressure. Only the secondary channel was tested since there are problems with the primary channels. After SHIFT the files were put through DELETE to remove the upcast data.

Sections of data in which T and C have high gradients were examined for salinity spiking. Runs were made using a variety of advancements. The results were examined in T-S space and in profile plots; the best results minimize unstable spiking and make T and C features match in depth. The best choice was about 0.7 records (equivalent to +0.022s) which is lower than expected. The question arises whether there was some problem with the secondary pump as well as the primary. Perhaps the whole system is less sensitive to small features.

All data was put through SHIFT with +0.7.

11. DELETE

CLEAN was re-run to replace pad values in pressure with interpolated values and to fix the event numbers.

Cast # 31 was put through REVERSE.

DELETE was run on all casts, using the reversed file for cast #31

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 11 points) was deleted between 10db and Pmax -10 db.

 
Sample interval =  .042 seconds. (from header)

COMMENTS ON WARNINGS:

The only warning in the DELETE log pertained to the end of cast #55.

12. COMPARE

There were no rosette bottles but hydro samples were taken at 500m depth for 3 casts and at the end of most upcasts when the CTD was at 15db. The hydro bottle was mounted 5m above the CTD. A comparison was done between the surface samples at 10db and the upcast CTD data (created using REVERSE and DELETE on the full files) after it was metre-averaged and thinned to 10 and 495 db. 

The surface routine was used to examine these upcast files to find the depth of the mixed layer using 5db as the reference pressure and a maximum difference of 0.002 in the secondary salinity. From this any cast with a mixed-layer depth of at least 14db was noted so that the sample taken for 10db should be within ±0.001 even if the depth is off by a 2 db. 

COMPARE was then run comparing the SAL files and THN files as described above. 

The deep bottle values were compared with metre-averaged CTD data from about 5db above the bottom of the cast. The primary and secondary salinity were found to be high by about 0.004 and 0.006. However, these values are suspect due to the fact that the upcast and downcasts were quite different near the bottom for two of the three casts and the gradient fairly high. 

Comparison of the 10db samples was done using only casts with well-mixed surface water as described above. There appears to be some time-dependence until one outlier (cast #37) is removed. The remaining bottles give salinities high by about 0.002 and 0.004 for primary and secondary, respectively. This is probably a more reasonable value since the surface salinity gradient for these casts is lower than the gradients for the 500db samples. 

While the primary salinity is closer to the bottles, there are some doubts about how the primary pump was working, especially during the upcasts. So the secondary sensors will be chosen and the salinity recalibrated by applying an offset of -0.004. 

The fluorescence values in the thinned files used above were also used to compare with extracted chlorophyll. All the sampling was done during daylight hours. For the samples with chlorophyll less than 2 there is a good fit (FL=0.98 * CHL) but a lot of scatter especially for CHL>0.5. For chlorophyll > 2 the fit is quite different (FL = 0.51 * CHL). Files 2002-38flcomp1 and 2002-38FLcomp2 contain comparisons with the data arranged by cast number and by chlorophyll concentration respectively. 

13. DETAILED EDITING

The secondary sensors were chosen for further processing because of primary pump problems. 

Page plots were produced using T1,S1. 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. Other unstable features were left unedited since some of the data comes from very active mixing regions.

All casts were edited except for the following: #10-16,37,73,94,112,169,194,197,266,269,284,293,314, 335,345 and 357.

Only the following casts were edited heavily: #127,181 and 233 .

The descent rate, while frequently extremely noisy, was generally kept high minimizing problems with shed wakes.

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.

14. Special Fluorometer Processing

After editing the data I noticed that the fluorescence differences between upcast and downcast are offset in pressure more than temperature, salinity and transmissivity. This suggests that there was a delay of about a second in particles reaching the fluorometer. I did a trial shift of data by +24 records and the resulting plots show all variables separated in a similar fashion. This step would have been better done before DELETE. The SHIFT routine uses the consecutive number in the file on which it is operating rather than the scan number, so where records have been removed it will offset more than is justified. The error this causes is thought to be considerably smaller than the error in not running this step, so it will be done. Further tests were done using +20, +24 and +28. Just as with conductivity the best choice varies from feature to feature and it depends on whether temperature or transmissivity is used as the standard. Overall +24 records is a reasonable choice. So SHIFT was run on all casts using +24 records.

Files were prepared for Angelica Peña containing data from the top 120m of the downcast (*.CLIP).

15. BIN AVERAGE

The following Bin Average values were applied to the BOX files for general use:

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.

16. Other comparisons

Previous experience with these sensors – These sensors were used for 4 cruises since their last calibration. The primary sensors gave values high by from +0.0026 to +0.0048 and the secondary have been high from about +0.0040 to +0.0073. There was a lot of scatter in all the comparisons.

Historic ranges – The temperatures frequently fell below the historic minima for stations in the Estevan Point Line at depths between 40 and 100db. The salinity was near the historic minimum for cast #40 at 180db. The temperature was also a little low for the 2 stations farthest offshore north of the Queen Charlotte Islands. There are a few cases of salinity near the maximum in shallow water. These observations are not considered indicative of calibration problems; there have been many such observations in 2002 in the north-west Pacific with cold, low salinity water offshore and high salinity water on the shelf. 

17. Recalibration

 The secondary salinity will be recalibrated by applying an offset of –0.004

18. Final Plots

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

The Scan_Number, Temperature:Primary, Salinity:T0:C0, Conductivity:Primary, Conductivity:Secondary and Flag channels were removed from all casts.

Transmissivity channel was removed from the following casts: 40, 43, 46, 49, 91, 127, 160, 211, 254.

The channels were reordered and data format corrected as needed. 

HEADER EDIT was used to correct the scientist’s name and to add the following warnings to the comment section of the headers: 

**********************************************************************************

The salinity calibration is based on few bottles and there are some concerns about how well the pump was working. The salinity should be considered (0.002. 

The transmissometer did not perform well during this cruise. The channel was removed from some casts as it was clearly wrong. For other casts there are unlikely differences between upcast and downcast data. Researchers should use the data with care.

The transmissivity is unedited.

The fluorescence:URU:SeaPoint channel is nominal and unedited.

**********************************************************************************

A warning about possible pressure errors was placed in the headers of the CTD files for casts #4 and 7.

The Standards Check was run and no errors found.

The final files were named CTD.

20. Producing final files

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

1. Pumps off. Deleted cast.

4 & 7 – pressure problem – drift while held at surface, values may be low by up to 1.5 db.

7. Pumps on at 20m. 

25. Pumps off. Deleted cast.

31. Pumps on at 60m. Used upcast.

40-49. Transmissivity bad - TRANS channel removed

52. Near-surface bottle at 5m rather than 10m.

88. Stop at 90m then went down instead of up, hitting bottom. No damage.

91. Transmissivity bad - TRANS channel removed

121. File saved as 120, changed to 121.

127. Transmissivity bad - TRANS channel removed

160. Log note: Transmissometer bad – TRANS channel removed.

211. Transmissivity bad - TRANS channel removed.

257. Transmissivity bad - TRANS channel removed
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CRUISE SUMMARY

	Cruise ID#:    2002-38

	Dates:   Start: August 14, 2002                       End: August 29, 2002

	Location: North-West Pacific

	Vessel:   RICKER

	Party Chief: Morris, J.


	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#:

2002-38


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2371
	16/04/02
	Factory
	
	

	Conductivity
	2399
	16/04/02
	“
	
	

	Secondary Temp.
	2663
	18/04/02
	“
	
	

	Secondary Cond.
	2424
	16/04/02
	“
	
	

	SeaPoint Fluorometer
	2228
	
	“
	
	

	Transmissometer
	197
	21/01/01
	IOS
	
	

	Pressure Sensor
	69698
	12/11/97
	Factory
	
	


Dec. 22, 2004: The CTD files were recalibrated using file 2002-38-recal2.ccf to raise the salinity by 0.007psu based on a post-cruise calibration of the conductivity sensor. It was assumed that the drift was linear with time. G. Gatien
