REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	
	

	Feb. 2019
	Bottle spreadsheet converted to searchable BOT files.


PROCESSING NOTES
Cruise: 2012-26
Agency: IOS, IOS, Ocean Sciences Division, Sidney, B.C.
Party Chief: Young K.



Location: Discovery Islands


Project: Discovery Islands Sea Lice

Platform: Nucleus
Date: 26 March 2012 – 30 March 2012
Processed by: Germaine Gatien

Date of Processing: 10 May 2012 - 14 May 2012
Number of original CTD casts: 45

Number of CTD casts processed: 45
INSTRUMENT SUMMARY
A SeaBird Model SBE-25 CTD (s/n 0334) was used.  
SUMMARY OF QUALITY AND CONCERNS
The pressure was recalibrated by adding 2.5db; this is an unusually large error and the sensor should be checked.
The log book was in good order and contained clear notes about how casts were run and changes made to equipment and protocols through the cruise.
The CTD operator had concerns that the CTD pump was not operating properly for the early casts because there was so little variation from top to bottom and because no bubbles were observed. A change was made in the pump “turn-on” setting before cast #8 and from cast #16 to the end of the cruise a pre-cast soak was done at 10m. Many of the early casts were re-occupied a few days later and conditions look a little warmer and fresher with slightly larger ranges of T and S. A few casts in the same area from early April 2010 show even smaller ranges of T and S, so it is assumed the changes over a few days are due to natural variations rather than equipment problems.
For most casts the CTD was lowered to about 10m for a soak period and then returned to the surface and a full cast done. When using this method it is a good idea to wait at the surface for 30 to 60s at the surface after the soak to allow the waters to settle, especially in quiet waters where there are low currents and little ship drift. 
The times in the log are in UTC while the computer times are in PST. The times in the headers of the archived files are in UTC. The computer clock gave times about 10 minuteslater than the log, but it is not known which is more accurate, so no changes were made.
There were 3 salinity samples. The comparisons are insufficient to assess accuracy with confidence, but it is likely that CTD salinity is within 0.01 when the CTD is stopped. Errors can be larger in motion, but given the low gradients in this region this should not be a significant problem.
PROCESSING SUMMARY
1. Seasave - This step was completed at sea; the raw data is in a single HEX file. 
2. Preliminary Steps
The Daily Log was obtained and was in good order. 
There was a good description of how the CTD was deployed:

· For casts 1-14 it was kept at the surface for 2 minutes before starting the cast. 

· For casts 16-73 it was lowered to 10m, kept there for 2 minutes, then brought to the surface where the cast began. 
There were some doubts about whether the pumps were turned on for casts 1-14, so the sites were reoccupied at the end of the week. 

The 3 bottle samples were collected from a Niskin bottle placed 1m above the CTD.

The cruise summary sheet was completed. 
The configuration file used at sea was checked and no errors were found; it was saved as 2012-26-ctd.xmlcon.
3. Conversion of Raw Data

All files were converted using 2012-26-ctd.xmlcon.
Examination of a few files did not turn up any obvious problems. Plots were made of a few repeated casts to see if there were signs of pump problems on the earlier casts; the early casts appear to be very well mixed, but there is no evidence of pump problems. This will be investigated further later.
4. WILDEDIT

This step is usually skipped and since there is no evidence of spikes it was not run.

5. WFILTER

WFILTER was run using cosine filter, size 5 on the pressure, temperature and conductivity channels. Plots were made before and after this step. Most reversals disappear from the pressure after this step but the trace is not overly smooth. When salinity was derived on filtered files it was much smoother than the unfiltered version, but temperature and salinity still have some reversals as expected.
6. CELLTM
SeaBird recommend the use of (α, 1/β) = (0.04, 8) for CELLTM for the SBE 25. A variety of settings were tested with little difference in results, but the recommended setting was at least as good as any other and definitely better than not using CELLTM.
CELLTM was run on all casts using (α, 1/β) = (0.04, 8)

7. DERIVE

Program DERIVE was run to calculate salinity.

8.  Conversion to IOS Headers
The IOSSHELL routine was used to convert the CNV files to IOS Headers. 
CLEAN was run to add event numbers based on the file names.
9. Checking Headers
A spreadsheet was prepared containing file name, latitude, longitude, station name and water depth with the information taken from the log book. The file was saved as 2012-26-header.csv.
IOS SHELL program “MERGE:CSV file to headers” was used to add information from the CSV file to the IOS files with output MRH. 
A track plot was run and showed that there were 2 errors in positions. Those were corrected and then the plot looked fine. Track plots using event numbers and station names were produced and added to the end of this report.
Header Check and a Cross-Reference listing turned up an error in one file with misplaced positions that appear to have been caused by a station name with an apostrophe. Once that was fixed the speed check looks fine. Two other small errors in positions were found and corrected.
Checking the cross-reference list shows that the header times are in PST, and that the log times are typically about 10 minutes earlier than the file times. It is unknown which clock is more accurate, so no attempt was made to make a fine adjustment to the minutes, but ADD TIME CHANNEL was run to add 8 hours to the header times, so they are in UTC.
HEADER CHECK was re-run, and no further problems were found. 

The surface check shows an average of -2.3db but since data were recorded out of water this might not be significant, so a few casts were examined to determine the pressure at which conductivity changed from out-of-water to in-water values. The upcast is more reliable since the pumps would definitely be on then, but on the upcast there is still salty water in the system for a few seconds, complicating things. Data from the downcast were plotted and this showed that the conductivity rose rapidly at about -2.1db. During the upcasts the level when conductivity fell rapidly was between –3.1db and -2.6db. For most casts the CTD was lowered to 5 to 10m for an initial soak and then brought back up to the surface. For those casts the pump would definitely be on for the 2nd time at the surface and there are pressures as low as -2.5db with “in-water” values. Calibrate will be run to add 2.5db to the pressure to ensure that good downcast data are not lost in DELETE because of negative pressure.  
10. Test plots
Plots were made to determine which casts had the initial soak below the surface, and those were casts 1 and 16-73. A text editor was used to remove the data from those initial soaks.
11. Salinity bottles
There were 3 salinity samples. 
The salinity near the bottom of cast #23 was noisy which may explain the large difference for that sample. For cast #41 the CTD sank about 1m during the stop at bottom so two estimates were made of the sample level; for both the CTD value is within 0.003 of the bottle. For cast #61 the salinity was fairly noisy at the bottom and again there is some variation in depth during the bottom stop. The results vary greatly, but it is likely that the CTD is accurate to within ±0.01. 

	Event #
	Station
	Salinity:Bottle
	Bottom Pressure
	CTD Salinity 1m above bottom downcast
	CTD 1m above bottom upcast
	CTD downcast - bottle
	CTD upcast - bottle

	23
	121
	29.8289
	222.9
	29.8865
	too noisy
	0.0576
	too noisy

	41
	Nochan-2
	29.7101
	268.5
	29.7117
	29.7130
	0.0016
	0.0029

	41
	Nochan-2
	29.7101
	267.5
	29.7130
	29.7093
	0.0029
	-0.0008

	61
	FE Arm2
	29.6791
	297.2
	29.6724
	29.6754
	-0.0067
	-0.0037


12. SHIFT 
Conductivity  
Tests were run using values from -3 to +3 but there was no observable change, presumably because salinity is so well mixed for these casts. SHIFT was not run.

13. DELETE
CALIBRATE was run using file 2012-03-recal1.ccf to add 2.5db to the pressure channel. 
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 < 0.2m/s (calculated over 5 points) was deleted from 10db to 10db above the maximum pressure.

COMMENTS ON WARNINGS: The only warning was that event #2 was very shallow.
12. DETAILED EDITING

All files needed a little editing except: #51
CTDEDIT was used to remove surface records, bottom records and records corrupted by shed wakes, as needed. It was also used to clean salinity where unstable features looked likely to be caused by misalignment of T and C. 
Many unstable features remain that may be due to real variability and vessel drift during casts. 
Notes of editing details were made in the headers.

All edited files were copied to *.EDT.

13. Inter-comparisons
Sensor History – There are no data in the OSD archive that come from these sensors since their latest factory calibration.
Comparison of repeat casts –There were repeat casts but they are shallow and in an area of great variability so little can be learned about calibrations from comparisons.

However, there is a need to study the repeat casts to see if the early casts contain good data, or if there was a problem with the pumps. See the next section for that study.

Historic Ranges – There is no local climatology available for this area.

Post-cruise calibrations – None available.
14. Study of early casts
The repeat casts studied were:

· Casts 1, 14 and 72 at Station #23 in Discovery Passage

· Casts 4 and 65 at Barnes Bay

· Casts 10 and 69 at Venture Point

· Casts 9 and 70 at Okisollo Channel 
The CTD operator was concerned that the pumps had not performed properly during casts #1-14. A change was made before cast #8 to force the pumps to come earlier and before cast #16 the operator soaked the CTD at 10m before the full casts.
First, upcasts were compared to downcasts for casts #1 and 8 to see if there were any signs that the pumps had come on during the cast, but the differences were what are typically seen in such comparisons. So if there was a problem the change at cast #8 did not fix it and the problem persisted for the whole cruise. The vertical gradients are very low. The weather was reported to be calm on March 27, rainy on March 28 and wind was reported on March 29 and March 30.
The change after cast #14 introduced a soak period at 10m before the full cast. The next casts were some distance away so the fact that the next cast was colder and saltier is not significant. There is little change in the vertical gradients.
There are changes between the early casts and the later occupations at the same sites. The later casts have salinity values that are lower by about 0.05 and temperatures higher by 0.05 to 0.1C°. Along constant-density surfaces most of the change is in temperature. Looking at the gradients there is little difference for the casts at Barnes Bay and Venture Point which are very close to shore. For casts further from shore there are higher vertical gradients in temperature and salinity in the later casts, especially at Station #23. 
Finally, the archive was searched for other casts in this area in late March or early April and 2 casts from 2010-29 from April 1 and April 4 at Station 23 and OK Channel were examined. They show even smaller ranges of T and S than found in 2012-26; they were somewhat fresher and warmer than the 2012 profiles. 
The early data appears to be ok; there is no evidence of pump problems and the variability is likely to be due to natural variations.
15. Bin Average and REMOVE
The files were bin averaged using 1db bins.

REMOVE was run to remove Scan_Number, Conductivity:Primary, Descent Rate and Flag channels. 
16. HEADER EDIT and final checks
Header Edit was used to fix formats and channel names and to add the following note to the headers:
The pressure sensor was reading very low so has been recalibrated

by adding 2.5db.
There were only 3 salinity calibration bottles, but they suggest that
the CTD salinity is within ±0.01.
A cross-reference listing was produced.

A header check was run on the CTD files and no errors found.

The sensor history was updated.

Particulars
14. Bottom depth estimated from chart. Same station as event #1.
16. Bottom depth taken from chart. Sounder gave bad value.

21. Weight hit bottom briefly – wire went slack.

23. Bottom depth estimated from chart.

26. Touched bottom – slack wire.

33. Not sure if pump turned on, didn’t see water movement; touched bottom.

35. Problem with winch, CTD sat on deck turned on, switched off for 1 minute, then turned on against and started cast.

37. Touched bottom – sounder reading off – near cliffs.

45. May have gone right to bottom, kept shallowing.

Institute of Ocean Sciences     
CRUISE SUMMARY
	Cruise ID#:    2012-26

	Dates:   Start: 26 March 2012                   End: 30 March 2012

	Location: Discovery Islands

	Vessel:  Nucleus

	Party Chief: Young K.


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

	1
	SEABIRD
	25
	0334
	No
	Yes


CTD CALIBRATION INFORMATION
Make/Model/Serial#:
SEABIRD/SBE25/0334
Cruise ID#:

2012-26


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	5013
	30Dec2010
	Factory
	
	

	Conductivity
	3531
	29Dec2010
	Factory
	
	

	Pressure 
	0464
	17Jan2011
	Factory
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