REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	
	

	
	


PROCESSING NOTES
Cruise: 2019-125
Agency: PBS, Ecosystem Sciences Division, Nanaimo, B.C. 
Chief Scientist: Anderson E.

Platform: Sea Crest
Location: Johnstone Strait / Queen Charlotte Sound / Queen Charlotte Strait / Rivers Inlet

Project: BCSI Juvenile Salmon
Date: 30 September 2019 – 9 October 2019
Processed by: Germaine Gatien

Date of Processing: 12 May 2020 – 19 May 2020
Number of original HEX files: 38 (2 aborted or empty)

Number of CTD files: 36
Number of BOT files: 36
INSTRUMENT SUMMARY
A SeaBird Model SBE-25 CTD (s/n 0404) was used with temperature sensor #2449, conductivity sensor #1764, Wetlabs ECO Fluorometer #2216, dissolved oxygen sensor #1176, SBE pH sensor 0852 and pressure sensor #464.
SUMMARY OF QUALITY AND CONCERNS
There was a log book available. There was no configuration file provided but the equipment was the same as used on 2 previous 2019 cruises. 
The CTD files were saved with consecutive event numbers, rather than the event numbers recorded in the log book. The file names were adjusted to match the log entries.
The format used for header information in the raw files did not permit automatic conversion into IOS Headers. If the following format is used in the HEX files the information will be entered automatically and this will make data processing quicker and less error-prone:

** Latitude: 49 9.781 N

** Longitude: 123 32.970 W

** Station: 39

** Depth: 378 m
A spreadsheet was provided with the necessary information which is very helpful.
Deployment included the recommended soak at 10m followed by a return to the surface before running the full cast. However, the total soak time was almost always less than the 2 minutes recommended. In many cases the Dissolved Oxygen sensor did not turn on until the CTD was on the way up or at the surface so it had little or no time to equilibrate. For cast #97 dissolved oxygen data were acquired only after the CTD got to 7db of the full cast and the first few metres of data were corrupted by a huge spike. Those data were replaced with pad values.
There were problems during this cruise and the two that preceded it and used the same CTD system. The conductivity channel has some odd excursions that affect salinity data. These were seen most in areas where temperature gradients are high and descent rate highly variable. This problem may be due to flow problems in the CTD.  There were also problems in temperature and dissolved oxygen but those mostly affect upcast data. Editing was applied to remove bad salinity data, but it is  frequently difficult to tell good salinity from bad. So salinity data are reported with just 3 decimal places.

The upcast dissolved oxygen data often look unrealistic but as far as can be determined without calibration sampling the downcast dissolved oxygen data appear to be ok with the exception of the top 10m of cast #97 as mentioned above.
There was no calibration sampling for salinity or dissolved oxygen during this cruise nor during 2019-052 and 2019-053, the only other cruises during which these sensors were used since they were last serviced at the factory. No recalibration was applied.

Extracted chlorophyll samples were gathered using a 1.7L Niskin bottle attached 1.5m above the CTD which was closed on the upcast at the 10 m mark. 
While the CTD fluorescence data are expressed in concentration units, they do not always compare well to extracted chlorophyll samples especially when casts are far from shore. For this cruise there is a fairly good correspondence between them.
Warning: The pH:SBE:Nominal data should be used with caution; no field calibration data are available.  Calibration is required for each cast to get absolute values, although general trends within a cast are likely real.

PROCESSING SUMMARY
1. Seasave - This step was completed at sea. The file names were in standard format.  
2. Preliminary Steps
Positions were not entered in the headers, but a spreadsheet with event information was provided. 
It was noted in the log that all times were recorded in local time, PDT, and the time was set on the SBE25 on September 30th. 
No configuration file was provided but the one used for cruise 2019-052 was used since it had the same equipment and there was no factory service between those cruises. The file was saved as 2019-125-ctd.xmlcon

The cruise summary sheet was completed. 

The cruise log was examined and showed that the hex files have the wrong names – they were given consecutive numbers. The raw files were renamed with event numbers matching the log.

Extracted chlorophyll samples were taken from a 1.7L Niskin bottle attached 1.5m above the CTD. It was closed during the upcast when the CTD was at 10m. 

3. Conversion of Raw Data

The HEX files were converted using configuration file 2019-125-ctd.xmlcon.
Plots were examined and showed that there was a soak at about 10m but the total soak time was usually only about 1minute rather than the recommended 2 minutes. In some cases the DO signal turned only at the end of the soak or even after the downcast began, so there may not have been time for the sensor to equilibrate.
Examination of a selection of casts shows;

· Descent rates were high and mostly fairly steady but sometimes noisy enough to expect some corruption due to shed wakes.

· There were problems in conductivity and dissolved oxygen in some casts similar to those noted during 2019-052 using the same equipment. Most of the trouble appears to be during upcasts but there are some bad data in downcasts as well.  
· There are big problems in temperature during some upcasts.
· Fluorescence and pH look normal. 

Based on upcast conductivity dropping to low values, it appears that the surface is between -1db and ‑0.6db but since there would be water still moving in the tubing; this is likely as close to 0 as can be expected for this type of test and it is within the specifications for the instrument.
4. WILDEDIT

Most casts had no spikes. At  least one cast did have spikes in the data but tests showed WILDEDIT made no significant difference with a variety of settings; the spikes involved too many points for WILDEDIT to be effective. WILDEDIT was not run.
5. WFILTER

Tests were run to find a suitable setting to remove steps in pressure without smoothing the pressure too much. WFILTER was run using a cosine filter, size 9 on the pressure, depth, temperature and conductivity channels since that was the best choice for the previous use of this equipment.
6. ALIGNCTD

Based on tests run for other cruises in this project using the same DO sensor, ALIGNCTD was run on all casts to advance the DO channel by 2.5s. Plots were examined after this step and the results do not look good, but that is likely because the DO data are poor during upcasts and many casts are well-mixed so vertical offsets are impossible to judge.
7. CELLTM
CELLTM was run on all casts using the SeaBird recommended parameters, (α, 1/β) = (0.04, 8). When problems were found in the conductivity channel during 2019-052 tests were run using a variety of settings but none had any better results to (0.04,8). 
8. DERIVE

Program DERIVE was run to calculate salinity and dissolved oxygen concentration (tau correction included). Plots were examined and it is clear that the data have been improved, but many problems remain.
Plots were made of dissolved oxygen concentration data. The data look better than during 2019-052 when the upcasts were very poor, but there are some casts with suspiciously low DO values during upcasts. There are no obvious signs of sub-surface bulges due to bubble release sot the 10m soak was likely effective.
9.  Conversion to IOS Headers
The IOSSHELL routine was used to convert the CNV files to IOS Headers. 
CLEAN was run to replace pad values in the pressure channel with interpolated values. Where fluorescence values were negative, pad values were substituted.
A second run of CLEAN was run to do the same for negative DO values.
The data provided from the bridge log were formatted to enable addition of latitude, longitude and station names. Water depths were added to the file which was saved as 2019-125-header-merge.csv. Using that file program “Merge CSV File to Headers” was run to add latitude, longitude, water depth and station names to headers of all CLN2 files.
Times from the CTD and the log are in local time (UTC-7 hours).

ADD TIME CHANNEL was run to add 7 hours to all start times.
10. Checking Headers
The header check was run and no problems were noted. 
A cross-reference list was produced and no problems were noted. The track plot looks fine.
There was a soak at 10m so plots were made to see how many records needed to be removed from each file so DELETE will pick the best downcast data from 0 to 10m. CLIP was then run to remove those records and plots were produced again to make sure an appropriate number of records were removed.
The surface check shows a mean value of -0.4db with values ranging from -0.8db to +0.3db. As it starts recording as it passes through the surface this indicates a good pressure calibration. All readings with salinity that suggests the CTD is in water had pressures between -0.3db and +0.3db. As noted earlier at the end of casts conductivity went to 0 when pressure was between -1.db and -0.6db. Because there is some lag in conductivity due to water remaining in the cell, the pressure is likely well within the expected range.
11. SHIFT 
Fluorescence

The fluorometer was not pumped, so a shift in alignment is expected to be small or unnecessary. Profile plots of temperature and fluorescence were examined. In many places the upcast temperature looks poor so it is hard to judge, but overall the alignment looks reasonably good. 

Dissolved Oxygen

This channel was aligned earlier but the effect is impossible to judge due to the poor upcast data in all channels. 

pH

In previous uses of this equipment a setting of +10 records improved the alignment of pH traces with temperature. For this cruise there is often little variation in pH and the upcast temperature data are often extremely noisy so that trying to match vertical offsets of T and pH is impossible. However, judging by matching T and pH features in the downcasts suggests that +10 records is appropriate for these data as well. SHIFT was run on all casts to advance the pH signal by 10 records.

Conductivity  
Tests were run to see what alignment parameter for conductivity would improve stability in T-S space. 
During 2019-052 a setting of +5.5 records suited most casts, but some looked better with +0.6 records. A setting of +3.5records was used for 2019-053. Our usual settings for this type of CTD are usually much smaller than that. For this cruise +3.5 looks best overall. 
SHIFT was run apply an advance of 3.5 records to all casts.
12. DELETE

DELETE was run on all casts using the following parameters: 

Surface Record Removal: Last Press Min.
Surface Swell Pressure Tolerance: 1.0

Swells deleted. Warning message if pressure difference of 2.00

Drop rates < 0.3m/s (calculated over 5 points) was deleted from 10db to 10db above the maximum pressure.    COMMENTS ON WARNINGS: There were no warnings.
13. DETAILED EDITING

There were problems in the conductivity channel so salinity data sometimes look bad. It is frequently difficult to tell good salinity from bad. The problems were worst in Queen Charlotte Sound possibly because vertical temperature gradients were larger and descent rates varied more. The problems were not noticeable in the well-mixed casts.
CTDEDIT was used to remove some salinity points that look bad and salinity was cleaned. Other editing included removing some near-surface records and records corrupted by shed wakes. 
All files needed editing.

T-S plots were examined after this step. Some unstable features remain. Some minor instability is expected in this area. 

14. Initial Bottle Data Steps

There was no rosette available for this cruise. For all casts extracted chlorophyll samples were taken during upcasts using a Niskin bottle which was closed at about 8.5m.

To enable searching of bottle data, BOT files were prepared. 

The analysis spreadsheet was examined to see what comments the analyst wanted included in the headers; these were entered in file 2019-125-bot-hdr.txt. Extracted chlorophyll and phaeo-pigment data were obtained from file QF2019-125CHL*.xlsx.
Workbook 2019-125-bottle_plus_CTD.xlsx was created. 
THIN was run to thin CTD files to between 8 and 9db and Bin Average was then run to get average CTD values near 8.5db. The data were then output to the spreadsheet.

The extracted CHL data were then added to the spreadsheet. 
The sheet was saved as 2019-125-bottle.csv. A 6-line header was added and columns were adjusted appropriately. Time and date formats were set.  Latitude and longitude were in decimal format.
The spreadsheet was then converted to individual files.
15. Compare  

Fluorescence
The data in the 2019-125-Bottle_plus_CTD.xlsx spreadsheet was used to make a comparison of CTD fluorescence and extracted CHL data.
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There is a reasonably good correspondence in the range of 0<CHL<10ug/L though fluorescence is generally higher than CHL for CHL<2ug/L and lower than CHL for CHL>8ug/L. When Extracted CHL is >10ug/L fluorescence has significantly lower values than CHL. This is a typical pattern for this type of fluorometer.

16. Calibration checks
Sensor History – This was the 3rd use of the dissolved oxygen, pressure, temperature and conductivity sensors since they were last calibrated. There was no calibration sampling during the previous cruise and no recalibration applied to any channels.  
Comparison of repeat casts –There were no repeat casts. 
Historic Ranges – Where available, profiles of temperature and salinity were examined with a 3-standard deviation climatology superimposed. There were a few cases of salinity being lower than the climatology right at the surface but those were cases very close to shore where this climatology is not considered appropriate. 
Post-cruise calibrations – There were no post-cruise calibrations available. 
17. CALIBRATE

No recalibration was applied.

18. Fluorescence Filter

A median filter, size 5, was applied to the fluorescence data. Plots show it was effective in smoothing fluorescence slightly.
19. Bin Average and REMOVE
The files were bin averaged using 1db bins.
Plots were examined and no spikes were found.

REMOVE was run to remove Scan_Number, Oxygen:Voltage:SBE, Descent Rate and Flag channels. 
Dissolved Oxygen was derived in mass units and that was used to calculate DO saturation. Plots of near-surface saturation show a range of 50% to 150%. Such variability is not unusual in this region where some casts are in tidally mixed regions with small vertical gradients leading to low surface saturation while others have high near-surface DO gradients and high surface saturation. The highest values were in Queen Charlotte Strait near the end of the cruise. The casts furthest from short have saturations of 95% to 100% suggesting that the calibration of the oxygen sensor is reasonable. Cast #97 was later found to have unreasonably high DO at 10m but there was no data available for that cast in the top 7m.
REORDER was used to get the 2 dissolved oxygen channels together.
20. HEADER EDIT and final checks of CTD files. 

Header Edit was used to fix headers, fix formats and to add the following note to the headers:
Conductivity, Fluorescence:URU:Wetlabs and pH:SBE data are nominal and unedited

except that some records were removed in editing temperature and salinity.

The CTD was soaked at 10m and then returned to the surface before running the full

cast. However, the total soak time was usually only about 1 minute rather than the

the recommended 2 minutes. In some cases the DO signal turns on right at the end of

the soak or even after the downcast began so there may not have been time for the

sensor to equilibrate. For cast #97 no useful DO data were available from 0-10db.
There was no salinity or dissolved oxygen calibration sampling from this cruise, 

or from the 2 other cruises that used these sensors since they were last serviced

at the factory.

There are concerns about the reliability of the salinity data so they are only

reported with 3 decimal places. 

The problems with salinity are somewhat random unstable excursions that derive 

from the conductivity channel and are likely due to variations in the alignment

with temperature data. This may be due to variable flow rates possibly due to 

a pump/plumbing problem. The problems are most notable where vertical salinity

gradients are high and/or where descent rates are highly variable.

The temperature data and dissolved oxygen data mostly look reasonable during 

downcasts, but there were problems in both during upcasts.  

While the CTD fluorescence data are expressed in concentration units, they

do not always compare well to extracted chlorophyll samples, especially far from

shore. These casts were mostly near shore and the CTD fluorescence values compare

quite well with near-surface extracted chlorophyll samples.  

WARNING: The pH:SBE:Nominal data should be used with caution; no field calibration

data were available at the time of processing.

Calibration is required for each cast to get absolute values, although general

trends within a cast are likely real.

A cross-reference listing was produced.

A header check was run on the CTD files. The dissolved oxygen levels were very high for casts #94 and #97. Since the soak period had been short this was investigated as it could be related to the sensor turning on late: 

· Cast #94 had a short soak and there was a DO spike after the sensor returned to the surface, but it was before the full cast started and the upcast surface value is similar to the downcast one. The DO saturation level is low at the surface. It looks like DO is ok for this cast.
· Cast #97 had an even shorter soak and the DO signal didn’t start until the full cast got to 7db and had a very large spike around 10db after which values were steady. The saturation was >200% at the time of the spike – no surface data were available.
The DO data were padded in cast #97 from 0 to 10db. Cast #94 was left unchanged.
The sensor history was updated.

Track plots were produced and look fine; they were added to the end of this report.

Plots of CTD casts were examined and no further problems were found.
20. Final BOT file preparation

CLEAN was run to add START and END time. The END TIME is identical so the START time so it will be removed later. CLEAN was also used to enter 0 flags where the flag channels are empty and to remove channels with only pad values. 

REMOVE was run to remove the DATE and TIME channels.
Change Units was run to derive dissolved oxygen channel in mass units.

REORDER was run to get the 2 DO channels together.
HEADEDIT was used to add comments and to remove the END time since it is the same as START TIME. The final files have extensions BOT. 

The standards check was run and turned up some errors which were corrected.

A cross-reference list and a header check were run on the BOT files; no problems were found.

Plots were made of all BOT casts. No problems were found.
Particulars
3. Hand-held GPS malfunctioned. Locations should be considered estimates due to drift.
6. Missed attaching Niskin bottle; noticed at 11m and brought back up to attach.

19. Lions Mare jelly caught in Niskin top.

31-34. Between casts 31 and 34 the CTD was turned on and off. No data. Original file named event #11.

34. Edge of pinnacle so depth changed over little drift.44. Strong tidal currents on flood tide. 

55. Wire angle 10º.

58 Wire angle 15º.

76. Wire angle 5º.

85 – 110. CTD and Bongo events were recorded with iphone –less precision, but safer for one person when recording position which deploying/retrieving equipment.

94. Wire angle 10º.

97. Wire angle 15º.

103. Wire angle 5-10º.

CRUISE SUMMARY

	Cruise ID#:    2019-125

	Dates:   Start: 30 September 2019                   End: 9 October 2019

	Location: Sea Crest

	Party Chief: Anderson E.

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

	1
	SEABIRD
	25
	404
	No
	Yes


CTD CALIBRATION INFORMATION
Make/Model/Serial#:
SEABIRD/SBE25/0404
Cruise ID#:

2019-125


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2449
	8Nov2018
	Factory
	
	

	Conductivity
	1764
	21Nov2018
	Factory
	
	

	ECO Fluorometer
	4185
	07Mar2017
	Factory
	
	

	SBE43 Oxygen
	1176
	3Nov2018
	Factory
	
	

	pH
	0852
	13Dec2018
	Factory
	
	

	Pressure 
	0464
	26Nov2018
	Factory
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