REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	Feb. 7, 2019
	Bottle spreadsheet converted to searchable BOT files.

	Aug 2, 2005
	Added loop data to the archives. J.L.


PROCESSING NOTES
Cruise: 2003-04

Agency: PBS, Ocean Science and Productivity, Nanaimo, B.C.

Project: High Seas Salmon

Chief Scientist: Zubkowski T.

Platform: RICKER

Date: 12 February 2003 – 4 March 2003

Processed by: Germaine Gatien

Date of Processing: 8 July 2003 – 15 July 2003

Number of original CTD casts: 58
Number of casts processed:  48 (10 casts deleted because of severe pressure spikes)
INSTRUMENT SUMMARY
A SeaBird Model SBE-911 CTD(0506) was run for one cast but no useful data was logged.
A SeaBird Model SBE-25 CTD (#0334) was run with pressure sensor 053445. Calibration samples were taken 5m above the CTD. The deck unit was an SBE 11+ model, #0471.
SUMMARY OF QUALITY AND CONCERNS
There were serious problems with the pressure sensor during part of this cruise. 

· For casts #54-#137, #155, #170, and #214-#229 the pressure sensor operated normally and is considered ±1db. 
· For casts #111, #140-#152, #158-#167 and #173-#211 there were many problems with pressure spikes and some drift in the pressure calibration. The latter was corrected with an offset where an estimate was possible. Many casts were deleted; for those that remain pressure should be considered ±2db. Comments were placed in the headers about these problems.
The following casts derive from upcast data so that the quality of the temperature and salinity data will be lower than usual: 111, 149, 152, 173, 192, 211.
The salinity data fell within the local climatology but much of the temperature data for casts #93 through 152 was above historic maxima. This may be due to unusual conditions or may reflect the limitations of the range files for this region and season. There is no indication that this reflects a problem with the equipment since the salinity was close to the bottle calibration samples.

The data file names were non-standard and were renamed based on notes in the log book. 

The station names, water depth and positions were added to the headers based on the Daily Log Book entries.
PROCESSING SUMMARY
The method followed is based on the one developed for the arctic cruises of 2001. 
1. Seasave - This step was completed at sea; the raw data files have extension HEX.

2. Preliminary Steps
The Daily Log was obtained.
Salinity and chlorophyll data were obtained.

The cruise summary sheet was completed. 

A configuration file was obtained and the calibration constants were checked. 

3. Conversion of Raw Data
The cast files do not have standard names. The relationship between the file names and the event numbers in the log was not simple. A spreadsheet was prepared with the original file names together with the event numbers from the log and the final standard names given to the cast files. The correspondence was taken from the comment section of the log. (See File_Info.xls).
The data was converted using the 0334CTD.con. There were no rosette casts so only CNV files were created. There were no external sensors on the SBE25.

A few casts were plotted. The pressure noise level is about ±1db; the manufacturer states the resolution is 1db. Conductivity becomes non-zero at P~0. There is no obvious spiking in T and C.
For many casts later in the cruise there are a lot of problems with the pressure with intermittent high values grouped so that WILDEDIT is not likely to remove them. These problems were noted in the log. Two SeaBird program for repairing corrupted files failed to improve the data.
4. WILDEDIT

WILDEDIT was run on all casts on temperature and conductivity channels using 2,20,25,0 for “Standard deviations for pass 1” and “Standard deviations for pass 2”, scans per block and “Keep data within this distance of the mean”. 
Tests were done on using WILDEDIT on the pressure but as expected it did not help with the pressure problems since the groups of bad data points are clumped, not single values.
5. WFILTER

As was found during the 2001 Arctic cruises, SBE 25 pressure is noisy. Complicating the issue for this cruise is that the descent rate is probably unsteady with reversals quite possible. Clearly the small scale noise is not due to descent rate, so we should try to remove as much of that as possible. 

A cosine filter of varying size (5-25) was run for two casts (54 and 90). Choosing size 5 leaves some pressure reversals that are not obviously associated with temperature and conductivity reversals and removes a few that may be real. Size 10 definitely flattens the pressure where there do appear to be reversals. Size 5 appears to be the optimal setting, but the analysis is very crude.
During the Arctic 2001 cruise temperature and conductivity were also filtered. However, for this data set those signals look ok. We do not have any expectation of monotonically increasing salinity as was the case for the Arctic data, and we will be metre-averaging this data so filtering will not be done.

Tests were done on some of the bad casts to see if WFILTER would make the DELETE routine less effective in removing the bad data. The reverse proved to be the case.

The SeaSoft routine WFILTER was run for all casts to apply a cosine filter, size 5, to the pressure.
6. CELLTM
Tests were run using CELLTM on casts #54, 75 and 90 with choices for (α,1/β) being (0,0), (2,9), (3,9) (2,7), (3,7) and (2.45,9.5). The best results were with α = 0.03, 1/β = 7 or 9 although the differences were slight between all but the (0,0) setting. 
For the 2001 Arctic data the choice was (0.03, 9). 
CELLTM was run on all casts using (α = 0.03, 1/β = 9.0).
7. DERIVE

Program DERIVE was run to calculate salinity.
8.  Conversion to IOS Headers
The IOSSHELL routine was used to convert SEA-Bird 25 data to IOS Headers. 

A text editor was used to add longitude, latitude, water depth and station name to the headers based on the Daily Log Book entries.

9. Checking Headers
The times in the headers are all in PST but the log book has UTC. The routine Add Time Channel was used to add 8 hours to the header times.
When the header summary was checked it was found that 13 casts had maximum pressures that were too high. 

The header check was run and no further errors found.
Track plots were produced and no errors found.
10. Test plots and text editing to choose best section
Plots were made to determine which casts have the problem pressures. They were identified as: 111, 137-155, 164, 167, 182-211. Some of these appear to contain useful data while others look unredeemably bad.
11. Pressure Study
Plots were examined on-screen of conductivity vs. pressure for pressure from -3 to +3db. Judging the surface to be the point at which the conductivity increased from near zero to ~3 an estimate was made of the surface pressure. Excluding the casts with known pressure problems the downcast surface varied from -0.5db to +0.5db with most very close to 0db. For the upcasts the surface ranged from -.5 to -1.5db. The pump for this CTD system turns on only after 45s off in-water conductivity values, so there is probably some delay, which may exaggerate the differences between downcast and upcast surface pressure. But at worst the hysteresis is of order 2db.
No pressure recalibration was applied at this point.

12. SHIFT
Casts #57, 60 and 114 were selected to study alignment. Tests were run advancing the conductivity by between -1 and +1 records relative to temperature. DELETE was run and the results examined in T-S space to see if the salinity became more or less stable. The best results varied from one depth to another, probably reflecting changes in descent rate. The overall best results were for +0.4 records. This is close to the value found for the 2001 Arctic data (+0.3 records).
SHIFT was run on all casts advancing the conductivity by +0.4 records.
13. REVERSE
As noted above there are many problems in this data and it is hoped that the upcasts will provide better data for some of the stations. So all files were put through REVERSE.

14. DELETE
The regular files and the reversed files were put through CLEAN to remove pad values in the pressure and then put through DELETE using the following parameters: 

Surface Record Removal: Last Press Min and Low Salt (minimum 5)
Maximum Surface Pressure (relative): 10.00    Surface Swell Pressure Tolerance: 1.0

Swells deleted. Warning message if pressure difference of 2.00

Drop rates < 0.3m/s (calculated over 7 points) was deleted
Sample interval taken from the header
The reversed files were also put through DELETE with the same parameters except that the low drop rate feature was not applied to the top 20db since the stop for calibration sampling would mean the loss of most of the top of the cast. The output files were given the extension DELREV.
COMMENTS ON WARNINGS: There were many warnings for both the downcast and upcast runs.

All DEL files were copied to EDT files. 
15. Comparison of bottles to CTD salinity

A salinity calibration sample is available for every cast. The data was gathered using a Niskin bottle mounted about 5m above the CTD and fired when the CTD was between 12 and 17m, averaging about 16m. Since the surface water was well-mixed at many sites, a comparison was done by thinning the reversed files after putting them through DELETE. These were compared with the bottle data, choosing the closest pressure based on examining the upcast to see the pressure at which the CTD came to a stop and subtracting 5db. For some casts there was no CTD data at the bottle depth and for some it was impossible to determine the depth of the CTD when the sample was taken. When plotted it became obvious that the comparison was quite close for many of the casts . The average of the differences for casts #93 – 176 was +0.0003psu, but the standard deviation of those points was 0.008. Earlier casts were very close to shore and did not have such well-mixed surface waters. Later in the cruise there were severe problems with pressure spikes and data was often unavailable for a match. 

It is safe to say that the CTD is within 0.01. It is probably much better than that.

16. DETAILED EDITING

Page plots were produced and examined for spikes and instabilities and used to guide the use of CTDEDIT.  
CTDEDIT was used to clean noise in S and T. Near-surface records were removed where the values were unstable. Salinity was cleaned where there were spikes or “overshoots” suspected to be due to misalignment of T and C. Many casts were in a region of active mixing and there were many instabilities that looked like they might be real interleaving features; these were left unedited.
For the casts corrupted by pressure spikes individual attempts were made to recover data by:

1. examining downcast data to see if removal of surface or bottom records would help

2. examining upcast to see if it is useful

3. editing downcast at mid-depths and rerun DELETE (low descent rate feature won’t work properly in those areas, but won’t remove anything useful)
4. editing upcast at mid-depths and rerun DELETE
The following casts required no editing: 57, 69, 87, 93
The following casts were edited extensively using CTDEDIT: 111,173, 192, 211, 
The following casts were edited lightly using CTDEDIT: 54, 60-66, 72-84, 90, 96-108, 114-137, 155, 161, 164, 170, 176, 179, 214-229.
The following casts were corrupted by pressure spikes but were partly saveable: 111(upcast-full cast), 143 (top 14db only), 149 (from upcast), 152 (full cast from upcast), 164(from downcast), 167(removed 7.4-12.6db with text editor), 176(removed 7-8.2db with text editor), 182 (removed 19.4-21.9db and upcast section using text editor), 
The following casts were corrupted by pressure spikes and no useful data could be retrieved: 140, 146, 158, 186, 189 (spikes + uncertainties in pressure as described below), 195, 198, 201, 204, 208,
There were a number of casts (between casts #158 and #192) with pressure problems other than spikes. Whereas early in the cruise the surface pressure was generally close to 0, after cast 140 there was considerably variability. To judge whether recalibration was justified the following factors were considered: 

· the apparent surface pressure, judging by the change of conductivity to oceanic values for both upcast and downcast
· the maximum pressures compared to those recorded in the log, keeping in mind that these are often a little different. 
· examining the depth where the Niskin bottle was fired – earlier in the cruise about 17db seemed usual. 
· the pressure at which the CTD salinity equals the bottle values, given that the calibration of the instrument proved to be reasonably good for the earlier part of the cruise. However, in many casts the upper 25db are well-mixed so this is not always helpful.
The following casts were investigated for such pressure errors:
158: Downcast surface is 13db and upcast 11db. The maximum pressure is 72db while the log book indicates maximum sampling at 45db and water depth as 62m.  This indicates an error of 11 to 17db in pressure. The bottle stop was at about 29db which is 11db deeper than usual. The salinity found for the bottle sample occurs at a depth of about 40db. These results are not consistent enough to justify recalibration. This cast will not be archived.
161: Downcast surface is 6db and upcast 5.4db. The maximum pressure is 67db while the log book indicates maximum sampling to 60db and water depth as 70m. The bottle stop was at about 22db which is 6db deeper than usual. There is consistent evidence of an error of 6db in pressure. The salinity found for the bottle sample occurs at a depth of 16 to 17db. These results are consistent enough to justify recalibration by subtracting 6db for this cast. 
164: Downcast surface is 2db and upcast 1.8db. The maximum pressure is 45.2db while the log book indicates maximum sampling to 40db and water depth as 53m. The bottle stop was at about 20.5db which is 3-4db deeper than usual. The salinity found for the bottle sample occurs at a depth of 14db. These results are consistent enough to justify recalibration by subtracting 2db for this cast. This cast also had a pressure spike that was removed using a text editor.
173: The pressure at the surface is about -1 for the downcast and -2 for the upcast. The pressures seem very noisy at the surface. The maximum pressure, 121.3 is slightly higher than that recorded in the log, 120db and the bottle firing depth is about 16.5 which is not particularly low. The salinity from that bottle agrees with the upcast CTD data at 10.8db. Since this cast has pressure spikes in the downcast, the upcast data will be processed and adding 2 db to the pressure will save some data. So recalibration was done to the upcast file (CLNREVCOR) before running it through DELETE (DELREVCOR). 
176: Like #173 the surface pressure is low: -1db for downcast and -2db for the upcast. The stop for a bottle appears to have been while the CTD was between 16 and 20db (there was a lot of vertical motion during the stop), but the CTD salinity at 11-15db is lower than the bottle. The salinity at 13db of the downcast does agree with the bottle. The pressure was recalibrated by adding +1db (CLNCOR) and DELETE was rerun (DELCOR). There is no obvious pressure spiking in the data.
179: The pressures are high by 1db for the downcast surface and low for the upcast surface by 2db. The maximum pressure is higher than that given in the log by 4db. The CTD appears to have stopped around 17db which is close to the usual. The salinity bottle value matches both downcast and upcast CTD values at ~10db. There is no consistent evidence so no recalibration will be done. The pressure should be considered ±2db.

182: The surface pressures are low by about 2db for both down and upcasts. The maximum pressure is higher than that in the log book by 2db. There are a few pressure spikes in both the upcast and downcast complicating the issue. The downcast data was edited to remove one bad section (CLNED) and rerun through DELETE (DELED). The bottle appears to have been fired around 16-17db, but the bottle salinity matches both up and downcasts at about 20db, which is very confusing. There is insufficient consistency to justify recalibration. The pressure should be considered ±2db. 
186: The surface pressure is about -1db for the downcast, but the upcast surface is corrupted by pressure spikes. The bottle appears to have been fired around 15 or 16db and the salinity from the sample matches the upcast CTD at about 11db. This is a little shallower than usual. There are severe pressure spikes that can not be sensibly be edited. DELETE.
189: The surface pressure is about -1db for the downcast and the upcast. There is pressure spiking in both. The depth of the bottle firing appears to be at about 10db which is unlikely and the bottle salinity matches the CTD downcast at about 7db and the upcast at about 10db. There is sufficient doubt about the pressure that this cast should be deleted. DELETE.
192: The surface pressure is about -0.5db on the downcast, -2db for the upcast. There are pressure spikes in the downcast. The maximum pressure is 141db while the log says the cast was to 150db. The bottle stop appears to be around 14db and the bottle salinity matches the upcast CTD salinity at ~9db. The upcast data was used after recalibration of the pressure by adding 2db. (DELREVCOR)
The details on corrupted files are given in the PARTICULARS section at the end of the report.
Note was made of the editing details in the relevant files. 
The edited files were copied to EDT files.
17. Intercomparisons
Sensor History – There is no history available.

Historic ranges – There are a number of excursions from the historic ranges in this data set.  Because of problems with the pressure for many casts in this cruise, particular care was taken into analyzing these observations. 

· The salinity data fell within the ranges except for near-surface low salinity at 3 casts and slightly low salinity from 40-70db for another cast. These were all casts that were close to shore, 3 north of the Queen Charlotte Islands and one in an inlet of Vancouver Island. This may be the result of running stations closer to shore than in the past for this region. The differences do not suggest a salinity calibration problem since two of the casts compared with bottle samples fell within ±0.01psu and one within ±0.04psu. The excursions are much larger than that. If the problem is due to pressure errors the error would have to be on the order of 10 to 20db to fall into the range.

· The temperature data falls outside the ranges for many of the casts between #96 and #161. The temperature profiles show very little variation with depth for many of these casts. They are all casts in the Queen Charlotte Sound region. Pressure errors do not account for the excursions since translating the profile up or down does not improve things. It is unlikely that the temperatures are wrong since the salinity calibration was good for most of these casts. 
I would conclude that either the conditions were unusual during this cruise, or that the temperature range data for this region and season may be inadequate, or not applicable to these casts. But it should be noted that three different range files are involved, so it is not a simple case of error.
Comparison of nearby casts – T-S plots were prepared with nearby plots superimposed. The results show considerable variation, but not more than seems reasonable. For the line of stations T7-T12 the 6 casts fall into 3 groups. The HS1-HS5 line shows gradual shift to colder fresher water. There is nothing here to suggest problems with the equipment.
18. Recalibration
No further recalibration will be done.
19. BIN AVERAGE
The following Bin Average values were applied to the EDT files:

Bin channel = pressure

Averaging interval = 1db
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.

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

21. REMOVE
The following channels were removed from all casts: Scan_number; Conductivity:Primary, Descent Rate and Flag.  

22. HEADER EDIT
Header Edit was used to fix formats and channel names and to add the following note to the headers.

This data was obtained using a SeaBird 25 and pressure should be considered ±1db except for casts 143-152, 161-167, 173-211 for which it should be considered ±2db due to problems with the pressure sensor. 
The following casts derive from upcast data so that the quality of the temperature and salinity data will be lower than usual:111, 149,152,173,192,211.

23. Producing final files
a.) The final files were renamed CTD.

b.) A cross-reference listing was produced.
c.) The conductivity sensor history file was updated.
Particulars

1. Cast with SBE 911+. CTD Failed. No file available.
54. Station name wrong in header.

57. Station name wrong in header.

60. Station name wrong in header.

111. Cast corrupted by pressure spikes – upcast better than downcast.

137. Cast corrupted by pressure spikes. Records were removed from the end of the CLN file (scans 4004-5197) using a text editor because the section was full of pressure spikes. 
140. Up and downcasts corrupted by pressure spikes throughout. Text editing attempted but produced unbelievable results. DELETE.
143. Cast corrupted by pressure spikes, only top 14db of downcast useable.
146. See comments for 140.
149. Cast corrupted by pressure spikes – upcast better than downcast. Editor used to remove some spiky sections.
152. Cast corrupted by pressure spikes – upcast better than downcast. Editor used to remove the end of the file.
158. Bad pressure at least near surface and probably throughout. Out-of water values of conductivity and temperature are found around 13db during the downcast and 11db for the upcast. It looks like an offset, but there is insufficient evidence to justify recalibration.
161. Pressure offset applied: -6db.

164. Pressure offset applied: -2db.

167. Text editor used to remove records corrupted by pressure spikes 
173. Pressure offset applied: +2db.
176. Pressure offset applied: +1db; text editor used to remove records corrupted by pressure spikes

179. Pressure confusing, no recalibration applied but probably off by ±2db.
182. Text editor used to remove records corrupted by pressure spikes
186. Deleted due to severe pressure spikes
189. Deleted due to severe pressure spikes
192. Pressure offset applied: +2db.

195. Deleted due to severe pressure spikes
195. Station name wrong in header

198. Deleted due to severe pressure spikes
198. Station name wrong in header

201. Deleted due to severe pressure spikes
204. Deleted due to severe pressure spikes
208. Deleted due to severe pressure spikes
211. Upcast data used because downcast corrupted by pressure spikes; text editor was used to remove downcast so DELETE would ignore the spikes
226. Station name wrong in header
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CRUISE SUMMARY

	Cruise ID#:    2003-04

	Dates:   Start: 12 February 2003                   End: 4 March 2003

	Location: N.E.Pacific

	Vessel:  Ricker

	Party Chief: Zubkowski T.


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

	1
	SEABIRD
	911+
	0506
	No
	NO**

	2
	SEABIRD
	25
	0334
	No
	Yes



** No data file available
CTD CALIBRATION INFORMATION
Make/Model/Serial#:
SEABIRD/SBE25/0334

Cruise ID#:

2003-04
	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Pressure
	0482
	13Apr02
	Factory
	
	

	Temperature
	4054
	19June02
	Factory
	
	

	Conductivity
	2754

	22May02
	Factory
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