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Date:  30 May 2021 – 8 June 2021
Processed by: Germaine Gatien

Date of Processing: 15 February 2022 – 21 February 2022
Number of original HEX files:  84   
Number of CTD files:  84
INSTRUMENT SUMMARY
An SBE911+ CTD #0506 was mounted in a rosette and attached were a Wetlabs CSTAR transmissometer (#1005DR), a SBE 43 DO sensor (#1119), a  SeaPoint Fluorometer (#3982) and an altimeter (#75321).  

Seasave version 7.26.7.121 was used for acquisition.

The data logging computer was laptop FC9JJD1A (ASUS).

The deck unit was Seabird model 11+ #0508. 
SUMMARY OF QUALITY AND CONCERNS
The Daily Science Log was in good order.
There was no calibration sampling and no recalibration was applied. A comparison with a cast from another cruise was limited by the great variability in this region, but did not indicate any major problems with the CTD data.
The 2 salinity channels differed by 0.006psu. The temperature differences were relatively small. The calibration of one or both conductivity sensors has drifted. 
PROCESSING SUMMARY

GENERAL

1. Seasave
This step was completed at sea; the raw data files have extension HEX.

2. Preliminary Steps

· The Log Book was obtained.
· The cruise summary sheet was completed.
· The history of the pressure sensor, conductivity and dissolved oxygen sensors were checked; the sensors were used on a few other casts since they had been serviced but none have been processed yet and there was no calibration sampling.
· The calibration control file was obtained and the parameters were checked; all were correct.
3. Conversion of Full Files from Raw Data

The calibration control file used at sea was saved as 2021-017-ctd.xmlcon.

Some of the raw files had names with non-standard format (an extra 0). Those names were corrected in the raw files.

All files were converted using that file.
The Tau function was selected; the hysteresis function was not selected as there was no deep sampling. 

A few casts were examined and all expected channels are present. 

· The descent rate was extremely noisy offshore with some complete reversals. It was very steady inshore.

· No significant spikes were noted.
· The Dissolved Oxygen and altimetry  looked reasonable though there are spikes at the bottom for altimetry so header entries will need checking.. 

· Fluorescence had a dark value of ~0.08ug/L which is normal.
4. WILDEDIT

Program WILDEDIT was run to remove spikes from the pressure, conductivity & temperature only in the 
full cast files (*.CNV).  

Parameters used were: 
Pass 1    Std Dev = 2 
Pass 2    Std Dev = 5 
Points per block = 50

The parameter “Keep data within this distance of the mean” was set to 0 so all spikes would be removed.

5. ALIGN DO

A few casts were examined; both temperature channels were noisy during upcasts so the tests were not easy to interpret, but using +2.5s certainly improves the alignment and overall looks like a good choice for both DO sensors. That setting was used during 2018-01. 

ALIGNCTD was run on all casts using +2.5s.

6. CELLTM

CELLTM was run using the default setting (α = 0.0245, β=9.5) for both the primary and secondary conductivity.

7. DERIVE and Channel Comparisons
Program DERIVE was run on all casts to calculate primary and secondary salinity and dissolved oxygen concentration.

The differences between the channel pairs was examined for a few of the deeper casts: 
	Cast #
	Press
	T1-T0 
	C1-C0
	S1-S0
	Descent Rate

	2021-018-0047
	235
	-0.0004
	-0.00060
	-0.0062
	High, X Noisy

	2021-018-0071
	280
	-0.0002
	-0.00065
	-0.0067
	High, Steady

	2021-018-0120
	220
	-0.0005
	-0.00068
	-0.0067
	Mod, Steady


8. Conversion to IOS Header Format

The IOSSHELL routine was used to convert SEA-Bird 911+ CNV files to IOS Headers. 
CLEAN was run to add event numbers and to replace pad values in the pressure channel with interpolated values based on record number.
9. Checking Headers

The header check was run and no problems were found.  
A cross-reference list was checked against the log book. A few station names were edited:

· The station name for event #1 was changed from “Test CTD” to “SI” as it was in Saanich Inlet.

· Station for event 41 was changed from JDF to JDF41 to match the log entry

· For event 59 swanson channel was changed to Swanson Channel to match the log entry.

A cruise track plot was added to the end of this report. No station name map was produced because the names are long and overlap.
The altimetry header information was exported to a spreadsheet along with water depths and maximum depth sampled. A Check value was calculated as Max Pressure Sampled + (Alt-1) – Water Depth. Cases with check values are >4m were investigated. There were 23 such casts, but most were only slightly over 4m and given the shallow water being sampled shoaling likely explains them. There were many mentions in the log of problems with varying depth readings – whether due to shoaling or sounder problems is not certain, but shoaling does appear to be a significant factor. For 8 casts the log depth entry produces better results, so those were entered in the headers. For one cast, the depth was much lower than the maximum depth sampled, so a calculated value based on altimetry was entered in the header.
The surface check showed an average of 2.9db. The minimum pressure of 0.8db was found to be due to a spike. There is no evidence of a problem in pressure calibration.
10. Shift
Fluorescence

SHIFT was not run on the fluorescence channel using the usual +24 records. This brought the offset between upcast and downcast fluorescence into better alignment with that seen in temperature profiles.
Dissolved Oxygen 

The Dissolved Oxygen voltage channel was aligned earlier. No further alignment is needed for the DO concentration channel,
Conductivity
Tests were run on the 2 casts to determine the best setting to align conductivity and temperature by judging the effect on salinity as seen in T-S space. 
SHIFT was run twice on all casts using -0.8 records for the primary conductivity and -0.7 records for the secondary. Salinity was recalculated for both channels. 
11. DELETE

The following DELETE parameters were used: 

Surface Record Removal: Last Press Min
Maximum Surface Pressure (relative): 10.00
Surface Pressure Tolerance: 1.0                  Pressure filtered over 15 points

Swells deleted. Warning message if pressure difference of 2.00

Drop rates <   0.30m/s (calculated over 11 points) will be deleted.

Drop rate applies in the range:  10db to 10db less than the maximum pressure 
Sample interval = 0.042 seconds. (taken from header)

COMMENTS ON WARNINGS: The only warning pertained to upcast data.
12. Other Comparisons

Previous experience with these sensors – 

Temperature, conductivity and dissolved oxygen sensors have been used 3 times since the last factory calibration, but there was no calibration sampling. The data from 2 of them have not yet been processed.  
Historic ranges – Profile plots were made with 3-standard deviation climatology ranges of T and S superimposed. All Temperature data fell within the climatology. Salinity was below the climatological minimum in the top 10 to 25m at many casts in the Strait of Georgia. Local variability in this area is very high and the climatology is not one recommended for near-shore areas. It does not appear to capture the frequent low salinity surface waters seen in recent years. There is no evidence of calibration drift.
Repeat Casts – There were no repeat casts. Near-by casts were too shallow to provide a useful comparison, especially as local variability was very high.
Post-Cruise Calibration – There were no post-cruise calibrations available. 

13. DETAILED EDITING
The secondary T-S pair were chosen for editing and eventual archiving because they were slightly less noisy in T-S plots. 
All DEL files were copied to *.EDT.

CTDEDIT was used to remove records that appear to be corrupted by shed wakes or ship effects; these were mostly near the top and bottom of casts. Salinity was cleaned to remove spikes that appear to be due to small misalignment or instrumental noise. 70 out of 84 casts required some editing.
The edited files were copied to *.EDT.
After editing T-S plots were examined for all casts and while there are small unstable features they may be real so no further editing was applied.
14. Recalibration
There was no calibration sampling and there is no calibration history available for the sensors. 

There was another cruise that visited the same areas during early October 2021 and did have calibration sampling. Unfortunately, most of the sites are subject to active vertical mixing and general rapid change, so comparisons would only be useful if the time and location were very close. The one site where this was possible was Saanich Inlet. The 2 cruises occupied sites that were fairly close in space and 27 hours apart. 
Bin Average was run and oxygen saturation and sigma-T were derived to enable the comparison.
In the plots found at the end of the report from the Saanich Inlet casts, the blue is from cruise 2021-022 (10:06PST Oct. 6) and the red is from cruise 2021-018 (12:29PST Oct. 7). 2021-018 is about 26.5 hours later and both are in daylight hours.
Salinity and temperature are higher for the later cruise at the surface and similar below 10m (sigma-T =~22.5). The density at the surface is hgiher for 2021-018 which may render surface comparisons unreliable. 2021-018 dissolved oxygen is higher down to about 40m (sigma-T = ~23.3), though this looks somewhat like the whole pattern has shifted. The fluorescence peak is higher and deeper, but the different times of day may account for that. 

There were some bottle samples available from the earlier cruise, but this is a site where poor flushing of Niskin bottles may mean the values low. The 2021-018 DO is lower than that bottlte but it did not sample as close to the surface.  
One other check was to look at the surface dissolved oxygen saturation, but that is another test that generally fails in this area of active mixing. As usual the saturation rates were <100% except in Saanich Inlet where it was ~113%. In the southern Strait of Georia it ranged from 80 to 95%. We gernally get low values in Juan de Fuca Strait and during this cruise values there ranged from 50 to 80%.

There are too many unknowns to reach a conclusion except to say that the dissolved oxygen data shows no evidence of serious problems and is not reading significantly low. Our experience with these type of DO sensors is that they drift low and even shortly after factory calibration appear to read low by 2%. However, the little evidence we have suggests that DO is reading high. So no recalibration will be applied. 
15. Fluorescence Processing
A median filter with width 11was applied to the fluorescence channel.
16. BIN AVERAGE of CTD files

The following Bin Average values were applied to the FIL files (output AVG):

Bin channel = pressure
Averaging interval = 1.000
Minimum bin value =   .000

Average value will be used.
Interpolated values are NOT used for empty bins.

On-screen T-S plots were examined. 
Profile plots were examined to see if there any problems. No problems were noted.
17. Final CTD File Steps (REMOVE and HEADEDIT)
· For all casts REMOVE was run to remove the following channels:

Scan_Number, Temperature:Primary, Conductivity:Primary, Oxygen:Voltage:SBE, Descent_Rate, Status:Pump, Altimeter, Salinity:T0:C0 and Flag.
· A second SBE DO channel (with umol/kg units) was added. 
· REORDER was run to arrange the 2 DO channels together.

· HEADER EDIT was used to fix formats and channel names and to add comments to the headers.
· The Standards Check routine was run and no problems were found. 
· The Header Check was run; no problems were found.
· Profile and T-S plots were examined and no problems were found. 
· The sensor history was updated. 

Particulars – notes from log book
1. Comm errors.

10. Inconsistant descent rate.
49. Station HS49 corrected to BP49. Correct in raw files.

53. Depth jumped from 128 to 182 during cast.

66. Computer froze – needed restart.

70. Difficulty getting initial depth reading. Should be 67m. Corrected in raw files.
71. 20° lead to port throughout cast.
83/84/86. Strong current.

108. Depth rapidly decreasing.
CRUISE SUMMARY - CTD
	CTD#
	Make
	Model
	Serial#
	Used with Rosette?
	CTD Calibration Sheet Competed?

	1
	SEABIRD
	911+
	0506
	Yes
	Yes

	Calibration Information - 0506

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature


	2374
	03Feb2021
	Factory
	
	

	Conductivity
	3184
	03Mar2021
	Factory


	
	

	Secondary Temp.


	
4883
	04Feb2021
	Factory


	
	

	Secondary Cond.


	4395
	03Mar2021
	Factory


	
	

	SBE 43 DO sensor
	1119
	5Feb2021
	Factory
	
	

	SeaPoint Fluor.
	3982
	
	
	
	

	Pressure Sensor
	0506
	29Jan2021
	Factory
	
	

	Altimeter
	75321
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