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INSTRUMENT SUMMARY
SeaBird Model SBE 911+ CTD (#0550) was used for this cruise. It was mounted in a rosette and attached an SBE 43 DO sensor (#1176), a Seapoint  Fluorometer (#3641) and an SBE18  pH sensor (#0851).
SUMMARY OF QUALITY AND CONCERNS
The Daily Science Log Book lacked details on participants and an equipment list. There was a cruise report with the participants listed.
Data acquisition was started before the initial soak at 10-15m. This makes processing more difficult as the records from the initial soak period had to be removed from files in order that the best downcast data be selected for the profile. 
There was no calibration sampling.
There were some intrusions of cool, fresh water at sites with depths about 1000-2000m from about Brooks Peninsula northward; these included salinity values that fell below the 3-standard-deviation climatology.  

PROCESSING SUMMARY 
1. Seasave
This step was completed at sea; the raw data files have extension HEX. 
The names were not in standard format. The raw files were renamed to match the log entries. There was a calibration cast – it was not given an event number was not processed.
2. Preliminary Steps

The same configuration file was used throughout the cruise. 

The cruise summary sheet was completed.
All of the equipment was used during 2015-12 in July/August. 
The calibration constants were checked for all instruments. No errors were found. 

The dissolved oxygen sensor was recalibrated at the factory in late 2014. As there was no deep sampling during this cruise it is impossible to fine-tune the hysteresis factor, E, but that is unimportant for this cruise as the hysteresis correction will not be applied. 
The file names were changed to standard format based on log records. The 2 events at station DE03 did not have the event type entered in the log. Since the files had non-standard names it was not known if the converted file should be identified as event #48 or 349. After conversion it was clear that the CTD cast was event #49 based on the maximum pressure in the file.

3. Conversion of Full Files from Raw Data
All files were converted using con file 2015-02-ctd.xmlcon with hysteresis correction turned off. 
A few casts were examined and all expected channels are present.  

As usual differences between channels were larger for upcasts than downcasts.  The differences between temperature traces were noisier than for the conductivity.
The fluorometer, pH and dissolved oxygen traces look normal.
4. WILDEDIT

Program WILDEDIT was run to remove spikes from the pressure, conductivity & temperature only.  
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 setting of +5s was used during the last cruise that used this DO sensor. Checks of the offset between distinctive features in T and DO suggest that +5s is good for this cruise as well.  
ALIGNCTD was used to advance the DO Voltage by 5s relative to the pressure.
6. CELLTM

The noise in the upcast makes the tests for the best parameters for this routine very difficult to interpret. So the default setting of (α = 0.0245, β=9.5) was applied and did improve the data for both conductivity channels for these data.

7. DERIVE
Program DERIVE was run: 

on all casts to calculate primary and secondary salinity and dissolved oxygen concentration.

on 3 casts to calculate the differences between primary and secondary channels for temperature, conductivity and salinity. These were placed in a test directory and will not be archived.
8. Test Plots and Channel Check

Three casts were examined to check differences between the temperature, conductivity and salinity channels during downcasts. The results are shown below. The shaded entries come from 2015-12 which was the only other cruise data available from these sensors since they were last calibrated at the factory. There was no sampling below 500m for the earlier cruise. The differences were:

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

	2015-12-0006
	360
	+0.0008
	-0.00003
	-0.0011
	Noisy, Mod

	2015-12-0062
	360
	+0.0007
	-0.0001
	-0.0016
	Steady, High

	2015-02-0008
	360
	+0.0012
	-0.0002
	-0.0031
	VNoisy, High

	
	900
	+0.0007
	-0.0001
	-0.0017
	VNoisy, Mod

	2015-02-0032
	360
	+0.0011
	-0.0001
	-0.0031
	Noisy, High

	
	900
	+0.0005
	-0.0001
	-0.0018
	Noisy, High

	2015-02-0067
	360
	+0.0009
	-0.0002
	-0.0036
	XNoisy, High

	
	900
	+0.0007
	-0.0001
	-0.0023
	XNoisy, High


The differences were higher at 360db for this cruise, but differences at that level do tend to vary a lot due to alignment mismatches in variable gradients. The gradients were higher at that depth for the casts examined from 2015-02.  
9. Conversion to IOS Headers

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.
10. Checking Headers

The header check was run.  No problems were noted other that there is evidence of spikes in pressure.
The surface check gave an average value of 3.6db which is typical for the Ricker. Checks of a few casts where data was available near the surface of the upcast show the conductivity falling very rapidly when the pressure is ~0.5 to 1.0db, as was noted during 2015-12. The pumps were off. As seen during 2015-02 the pH sensor has no very low values or pad values to suggest it was out of the water. It is likely that acquisition stopped while the CTD was still in the water, so the pressure is likely ok.
The cross-reference check was compared with the log book and problems were found in 3 station names and 1 event number. Those were fixed. When the times in the log are within a few minutes of those in the log, the positions also agree well. The log times were often later than those in the headers by up to 10 and 20 minutes, which may be because the computer was started well before the cast started. In those cases positions don’t agree as well either due to the ship drifting or the ship not having fully stopped when the file started. There was one major discrepancy in longitude that is likely a mistake in the log since when times are close positions are as well, so there is no reason to doubt the NMEA download. 
The cruise track was plotted and added to the end of this report. No problems were found.
Before running DELETE it is necessary to remove data from the surface soak since acquisition was started before the initial drop to 10 – 15m. Plots were made to determine how many records needed to be removed. Since a few casts needed no data removed, the CLN files were copied to *.clip. Then CLIP was used with settings varying from 1200 to 3500 records with output *.clip. Plots were made again to ensure that downcast data from the soak period were removed.
11. Shift
Fluorescence
A shift of +24 is the usual setting used to align pumped SeaPoint fluorometers with temperature. 
SHIFT was run on all casts to advance the fluorometer by +24 records. Before and after plots suggest this was effective in aligning the data.
Conductivity
Tests were run on a few casts using a variety of settings to see which shift produces reasonably stable T-S plots. The bests result for the primary salinity was -1.2 records and for the secondary salinity -0.9 records. Two runs of SHIFT were used to apply advance the primary by -1.2 records and the secondary by -0.9 records. 
Dissolve Oxygen

Checks were made of the alignment of DO and temperature and the shift applied earlier appears to have done a good job though, as usual, for some features it was too little or too much. 

pH

Because of hysteresis in the pH signal, alignment tests were best run on casts with distinctive features in the pH traces. This was done by finding the distance between such features in the upcast and downcast and comparing that with the temperature offset after applying a variety of shifts. The setting of +50 records produced good results. SHIFT was run on all casts with the setting +50 records.

12. 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: There was only 1 warning, but it pertained to upcast data so is of no concern.
13. Other Comparisons

Previous experience with these sensors – 

The sensors were used during 2015-12 which immediately preceded this cruise. There was no salinity or dissolved oxygen sampling, and no pressure recalibration was considered necessary, so no recalibration was applied to any channels. 
Historic ranges –Temperatures were above the climatology maximum in the top 80m at one cast in the region of the Juan de Fuca eddy and at the bottom of another cast. There were many reports of high temperatures in 2014/2015 so this does not suggest a problem with calibration of the sensors. Salinity is lower than the climatology minimum at a number of sites offshore of Brooks Peninsula and to the north of that. These are seen where bottom depths are 1000m – 2000m. These excursions are due to sharp drops in salinity which are associated with similar drops in temperature around 450db towards the south and a little shallower to the north. The temperature shifts are within the climatology. T-S plots show the features are stable intrusions of cooler, fresher water at sigma-T about 26.8 to 27. Below the intrusions salinity is within the climatology. These values look real, not the result of calibration drift or instrumental problems.

Repeat Casts – 

There were no repeat casts. 
Post-Cruise Calibration

There were no post-cruise calibrations available.
14. DETAILED EDITING

For 2015-12 the secondary sensors were selected for archiving. There is little difference between the two channel pairs for this cruise; the primary salinity has fewer single-point spikes, but looks a little noisier near the surface, so the secondary channels were selected for editing and archiving.
CTDEDIT was used to clean salinity spikes that appear to be due to instrumental problems and likely to affect the bin-averaged values and records corrupted by shed wakes including some surface records. 
All casts required some editing.

All edited files were copied to EDT.

15. Initial Recalibration
The pressure does not need recalibration and there is no calibration sampling to enable recalibration of salinity or dissolved oxygen. No recalibration was applied.
16. Fluorometer Processing

A median filter, fixed size=11, was applied to reduce spikiness in both fluorescence channels. A few casts were examined before and after this step and showed that the filter worked properly but there was little spikiness in the Wetlabs fluorescence signal, so the change is not large. 

17. 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.

18. Final CTD File Steps (REMOVE and HEADEDIT)
REMOVE was run on all casts to remove the following channels:

Scan_Number, Temperature:Primary, Salinity:T0:C0, Conductivity:Primary, Conductivity:Secondary, Oxygen:Voltage:SBE, Status:Pump, Descent_Rate and Flag.
Profile plots were produced at this point to check for errors. No problems were found. 
T-S plots were produced; there are a few small unstable features that likely reflect real conditions.

A second SBE DO channel (with umol/kg units) was added. 

REORDER was run to get the two DO channels together.
HEADER EDIT was used to fix formats and channel names and to add the following comments:

Data Processing Notes:

----------------------

Fluorescence,  Dissolved Oxygen and pH data are nominal and unedited except that

    some records were removed in editing temperature and salinity.

There was no calibration sampling for this cruise or from previous cruises

    since the sensors were last calibrated at the factory. 

    No recalibration was applied. 

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

  calibration data were available.  Calibration is required  for each cast

  to get absolute values, although general trends within a cast are likely real.

For details on the processing see the report: 2015-02_Processing_Report.doc.
The cross-reference list was produced and no problems were found.
The Standards Check routine was run and no problems were found. 
The Header Check was run and no problems were found.
The final files were named CTD.
Profile plots were made and look ok.
The track plot looks ok. 

The sensor history files were updated.

19. Dissolved Oxygen Surface Saturation

Dissolved Oxygen saturation was derived and plotted. The surface saturations varied from about 80% to 145% with about half the casts having values between 100% and 105%.  Most of the values outside that range were from near-shore. So while the surface saturation does not provide strong evidence, it is good to see that the values from the offshore casts in deeper water lie in the 100-105% range, as expected.  So the dissolved oxygen values look reasonable.
Particulars
18. Angled on the way down.
19. Angle of 0-25 degrees on way up.
22. Varied depth; reading jumped between 10-20m between sounders.
Institute of Ocean Sciences
CRUISE SUMMARY
CTDs

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

	1
	SEABIRD
	911+
	0550
	No
	Yes


	Calibration Information CTD #443

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature


	2374
	17Dec2014
	Factory
	
	

	Conductivity


	2128
	10Mar2015
	Factory


	
	

	Secondary Temp.


	
2710
	23Dec2014
	Factory


	
	

	Secondary Cond.
	3184
	 19Dec2014
	Factory


	
	

	SBE 43 DO sensor
	1176
	23Dec2014
	Factory
	
	

	Seapoint Fluorometer
	3641
	
	
	
	

	SBE18 pH
	0851
	4Sept2014
	Factory
	
	

	Pressure Sensor
	75636
	17Dec2014
	Factory
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