REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	31 May 2018
	Added DIC and Alkalinity data to 4 CHE casts.  For details see document Carbon_Data_Addition.docx.

	31March 2015
	Correction to header comment about salinity bottles in CHE files. G.G.
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INSTRUMENT SUMMARY
SeaBird Model SBE 911+ CTD (#0506) was used for this cruise. It was mounted in a rosette and attached were a Wetlabs CSTAR transmissometer (#1185DR), an SBE 43 DO sensor (#1119), a SeaPoint Fluorometer (#2228) with a 3X cable for cast #1 and a 10X cable thereafter, a Wet Labs Eco-AFL/FL Fluorometer (#2214), a Biospherical QSP-400 PAR sensor (#4601), a surface PAR (#16504), an SBE18 pH sensor (#0692) and an altimeter (#43281). 

The deck unit was a Seabird model 11, serial #0425. The logging computer was #2.
The salinometer used at IOS was a Guildline model 8400B Autosal, serial # 68572. 

Oxygen Kit #1 was used with PC950 colorimeter.

There were 24 10L bottles mounted on an IOS Rosette.
SUMMARY OF QUALITY AND CONCERNS
The CTD log was in good order with useful notes about a change to fluorometer gain and equipment problems. 
Two types of fluorometer were used for this cruise enabling further investigation of how they compare.  The ECO fluorometer always read higher than the Seapoint but the ratio between the two varied with CHL and the variation is not linear. Both fluorometers read higher than extracted CHL.for low CHL values. But as CHL increased the ratio of fluorescence to CHL gradually fell. For 2<CHL<5ug/L the SeaPoint was roughly 40% of the CHL and the ECO about 70%. However, for the one value of CHL>5ug/L the SeaPoint fluorescence was close to the CHL. These were the same instruments used during 2012-59 and the comparison of fluorometer to each other are similar to those found for the earlier cruise. However, the fluorometers read higher than the extracted CHL at all levels for 2012-59. 
The comparison between CTD and bottle salinity was very noisy. The samples were analyzed 7 weeks after collection which might lead to some error due to evaporation of samples. There was a lot of local variability at many of the rosette casts. There is also a possibility that either non-linearity of the Autosal or poor flushing of bottles may have contributed to the scatter. 
The dissolved oxygen sensor compared well with bottles except just below the surface where the sensor appears to have “overshot” as it came through a very high DO gradient.  The comparison results were very close to those found for 2012-13 and 2012-59 when the same equipment was used.
The PAR signal looks normal, but the Surface PAR data occasionally look unreasonable with high values when PAR is very low. For the first 4 casts there appears to be no signal in the surface PAR while there is a clear PAR signal. No editing was applied to these data.  

The SBE:pH channel was removed from the files to be placed in the OSD data archive as no calibration sampling results are available. The data were provided to the chief scientist.

The Oxygen:Dissolved:SBE data are considered, roughly, to be:

±1.0mL/L from 0 to 12db


±0.40mL/L from 12 to 50db


±0.15mL/L from 50 to 150db


±0.04mL/L below 150db

PROCESSING SUMMARY

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

2 Preliminary Steps

The Log Book and rosette log sheets were obtained as well as analysis sheets for dissolved oxygen and salinity. There were good notes about problems, mostly with leaky Niskin bottles.

Extracted chlorophyll, nutrients, dissolved oxygen and salinity data were obtained in spreadsheet format from the analysts. The file creation date was added to the names of those files to avoid confusion in case some changes need to be made later. 
The cruise summary sheet was completed.
The history of the pressure sensor, conductivity and DO sensors were obtained. All had been recalibrated in March or April 2011.
The configuration file changed after cast #1 because the gain on the SeaPoint fluorometer was changed from 3X to 10X. No other changes were noted.

The calibration constants were checked for all instruments. There were no errors found but a few updates based on recent cruises were entered. The pressure offset was changed to -0.1 and the value of E in the dissolved oxygen parameter was changed to E=0.0385. 
After those changes the files were saved as 2012-06-ctd1.xmlcon and 2012-06-ctd2.xmlcon.

3 BOTTLE FILE PREPARATION 
Data were converted using file 2012-06-ctd1.xmlcon for cast #1 and 2012-06-ctd2.xmlcon for all other casts. The ROS files were then converted to IOS HEADER format.

They were put through CLEAN to create BOT files. Temperature and salinity were plotted for all BOT files. All data looked fine.
A preliminary header check turned up no problems.
The BOT files were bin-averaged on bottle # and those were used to create an ADDSAMP file. The sample numbers were added to that file. For casts #10, 13 and 16 an extra bottle was fired because of concerns about Niskin #11 which was not always closing. Only 1 sample number was assigned and it is not completely clear which of the 2 bottles was sampled. The chief scientist and one other science crew member believe that Niskin #11 was the one sampled, so that was selected. For cast #39 1 bottle was fired to test integrity but had no sample # assigned to it. 
The ADDSAMP file was converted to CST files. The CST files will form the framework for the bottle files. SAM files were created using the Add Sample Number routine and those files were then bin-averaged. 

Next, each of the analysis spreadsheets were examined to see what comments the analyst wanted included in the header file. These were used to create file 2012-06-bot-hdr.txt; it may need further editing to reflect problems found during processing.

EXTRACTED CHLOROPHYLL 

Extracted chlorophyll and phaeo-pigment data were obtained in file QF2012-06chl.xls. The file included comments and flags and an event-number column. A simplified version of the spreadsheet was prepared in which some columns were removed and the file was saved as 2012-06chl.csv which was then converted to individual CHL files. 
DISSOLVED OXGYEN

Dissolved oxygen data were provided in spreadsheet QF2012-06oxy.xls which includes flags, comments and a precision study. Draw temperatures are available. The spreadsheet page with the final data was simplified by removing a few unnecessary columns and the file was then saved as 2012-06oxy.csv. That file was converted into individual *.OXY files.
SALINITY

Salinity analysis was obtained in 2012-06SAL.xls. The analysis was done within 4 to 10 days of collection. The files were simplified and saved as 2012-06sal.csv. That file was then converted to individual SAL files.
NUTRIENTS

The nutrient data were obtained in spreadsheet QF2012-06nuts.xls which included a report on precisions.  The file was simplified, reordered on sample numbers and the file was saved as 2012-06-nuts.csv. The file was converted to individual NUT files.

The SAL, CHL, ADD and NUT files were merged with CST files in 4 steps based on sample #.
After the 4th step the files were put through CLEAN to reduce the headers to File and Comment sections only. 
The MRGCLN1 files were reordered on Bottle_Number with output files were named MRGCLN1s.

Those files were then merged with SAMAVG files choosing the Bottle_Number from the SAMAVG files. 
4 Compare  
Salinity  

Compare was run with pressure as reference channel. The samples are all between 100db and 350db with none from within 10m of the bottom of a cast. The scatter in the comparison is unusually large. The standard deviation in the CTD salinity is high for some outliers, but not for most. Other samples with high standard deviations in the CTD salinity are not outliers. Analysis of bottles was within 7 weeks of collection which may account for some samples having higher salinity due to evaporation; that effect would vary among bottles. These errors are larger than expected after just 7 weeks storage. The only note from the analyst concerns needing 3 readings for one sample, but that one is not among the outliers.

When points are excluded until a fairly flat fit is achieved, the primary CTD salinity is found to be low by an average of 0.0040 and the secondary by 0.0025 with standard deviations in both of ~0.002. The same bottles were included in both comparisons.

Outliers were investigated. Except where mentioned the standard deviation in the CTD salinity was low. Evaporation may have contributed to all outliers except the one in cast #1 but it would not be expected to cause errors of >0.01.
· Cast #1 – The difference between bottle and CTD salinity was ~0.02. This was the only outlier that involves the CTD salinity being higher than the bottle. The CTD was stopped suddenly at about 96m and then lowered very slowly to 102m. A large shed wake passed through during the sudden stop and it is possible that the Niskin was not well flushed in the gentle drop to 102m, leaving it with lower salinity than ambient waters. On the other hand the profile shows great variability in salinity, temperature and dissolved oxygen during the downcast, so local variability may account for at least part of the difference. The Dissolved Oxygen comparison will not help determine if there is a flushing problem because there was a local DO minimum and variable descent rate that complicates interpretation too much. No flag is warranted.
· Cast # 31 – The difference is ~0.03. The standard deviation in the CTD salinity is higher than usual, and local variability looks fairly high. This is from an area where vertical and lateral variability is expected to be fairly high. No flag is warranted.
· Cast #39 – The difference is ~0.014. Water of the right salinity is seen just as the CTD stops. This could be a combination of local variability, incomplete flushing and/or evaporation of sample. This is from an area where vertical and lateral variability is fairly high. No flag is suggested. 
· Cast #43 – The difference is ~0.04. The salinity just as the CTD stopped is about right to match the sample. The profile is complex so salinity at the bottle level could possibly be higher than 1.5m below. Evaporation of sample and/or poor flushing may contribute as well. No flag is suggested. 
· Cast #59 – The difference is ~0.02. Local variability in this area can be high. A large shed wake went through at the beginning with even higher salinity than in the sample, so this is likely a problem with local gradients/incomplete flushing/or evaporation of sample. No flag is suggested.
· Cast #64 – The difference is ~0.01. Local variability in this area can be high. No flag is suggested.

· Cast #71 – The difference is 0.013. Local variability in this area can be high. There does seem to be enough variability to explain the difference. No flag is suggested.

· Cast #88 – The difference is 0.07. The standard deviation in the CTD salinity is high. The variability was very high in the area and the CTD rose throughout the stop presumably because of currents. There is a mention in the log of a long pause for wire angle alignment at the bottom. No flag is warranted.
If the same outliers are used for a fit against salinity, there is no hint of non-linearity. However, if there is some non-linearity in the analysis the outliers should not be identified in the way they were. These data are not sufficient to reach a conclusion about non-linearity.
 There is too much noise in the fit to detect temporal drift.
(For details see 2012-06-sal-comp1.xls.)

Dissolved Oxygen

COMPARE was run with pressure as the reference channel. Following recent recommendations from SeaBird recalibration will be based on a fit of differences between bottles and CTD DO, but based on results during processing of other recent cruises the offset will not be forced to equal 0. SeaBird warn that this will not fit well for values <2mL/L due to limitations in Winkler titrations at low values, but it was found that even if low values were excluded an offset was required to get a good fit. In most of our comparisons there is not a heavy dependence of values <2mL/L.  
Cases where the SBE DO was higher than the titrated DO by >0.2mL/L were excluded and then further outliers were excluded based on residuals. Two low DO values from Saanich Inlet were also excluded since there was a local minimum which the sensor would likely not deal with well. One of those samples had also been flagged by the analyst. (Saanich Inlet is always a challenge for DO sensors.)
Using the fit of differences against bottle DO, the following fit was found:

Bottle DO = 1.0464 * CTD DO + 0.0138
Removing more outliers had little effect on the slope, and this fit includes the full range of DO values. Using only CTD DO values >2mL/L did not have a large effect on the fit. 
These fits are close to those used for other recent cruises using the same sensor, 2012-13 and 2012-59.
The only significant outliers occurred in areas of near-surface high DO gradients, seen in the central and northern parts of the Strait of Georgia. The SBE sensor seems to overshoot at the top of the gradient, around 5 or 10m, and then settle down for the surface sample. The upcast profiles show a peak in the DO sensor data just below the surface when there is a very high subsurface DO gradient. This appears to be a sensor issue, so no flags are justified. One exception is the largest of the outliers that was also flagged by the analyst as “4”; that case may have 2 sources of error, but no change to the flag is recommended.
Comments will be added to the following flagged values to say that the bottles did not turn up as outliers in the comparison: samples #35, 51, 121, 110, 163, 166, 181, 182, 183.

Sample #3 is slightly out of line, but already flagged “3” so no change is suggested but the comment was amended.

For samples #132, 196, 268 the SBE DO data is too noisy to judge, so the comment was not ameneded.
The SAM files were recalibrated using the fit found above and COMPARE was rerun. The results show that the recalibration worked well. 

For full details of the comparisons see files 2012-06-dox-comp1.xls and 2012-06-dox.comp2.xls.
Fluorescence

COMPARE was run using the Wet Labs ECO CTD Fluorescence, SeaPoint Fluorescence and the Extracted Chlorophyll from bottles. There was only 1 extracted CHL sample >5ug/L. The data were combined in a single worksheet and ordered on CHL values to see how the two sensors performed in different ranges of CHL.  The following table summarizes the results:
	CHL range
	count
	CHL_BOT
	ECO_Fluor
	SeaPt_Fluor
	SP/CHL
	ECO/CHL
	ECO/SP

	0.08-5.21
	62
	1.85
	1.49
	0.86
	0.64
	1.52
	2.07

	0.08-0.2
	4
	0.12
	0.78
	0.23
	1.97
	7.37
	4.91

	0.2-1
	12
	0.63
	1.39
	0.58
	0.97
	2.64
	2.68

	1 to 2
	16
	1.53
	1.33
	0.73
	0.48
	0.91
	1.93

	2 to 5
	28
	2.67
	1.44
	0.98
	0.37
	0.55
	1.49

	>5
	1
	5.21
	9.62
	5.47
	1.05
	1.85
	1.76


The SeaPoint fluorescence is lower than the extracted CHL overall, but starts by reading more than 2 times the CHL for CHL<0.2, reads close to the CHL at about 1ug/L, and the ratio continues to fall until it reaches about 0.4, but is close to 1 for the only bottle with CHL>5ug/L. 

The WetLabs ECO fluorometer has a similar shape, but at low values reads about 5 times the CHL. Like the SeaPoint the ratio falls gradually reaching about 0.65, but reads almost 2 times the CHL for the one case of CHL>5ug/L.

The ratio of fluorescence versus extracted CHL looks roughly linear for the SeaPoint and very noisy for the ECO. The difference is probably due to the effect of pumping on the SeaPoint. 
These are the same sensors that were used for 2012-59, La Perouse, a few weeks earlier. The shape of the results are similar, but for the earlier cruise both sensors read higher than CHL except that the SeaPoint read a little lower when CHL>5ug/L. The SeaPoint was close to CHL in the range 2 to 5ug/L while the ECO was about 2 times the CHL in that range. As has been noted in other comparisons of the 2 types of sensors, there is no easy means of comparison. The ratio between them depends on CHL concentration and probably on other factors.
One problem that turned up in the comparison is that the SeaPoint fluorometer gave many zero values during the surface bottle stop of cast #1. There are some non-zero values, but large patches of steady 0 values, including all but 1 record in the 10 seconds around bottle firing time. The SeaPoint fluorescence value in the merged files was replaced with -99.

See 2012-06-Dual-fl-chl-comp1.xls for the full COMPARE results.
Plots of Titrated DO and CTD DO against CTD salinity were examined and the only outliers were ones already identified just below the surface.
At this point the data from the MRGCOR1 files were exported to a spreadsheet for comparison with the rosette files to ensure no data were misplaced or missing and no problems were found.

The bottle files for casts #10, 13 and 16 were examined after recalibration of DO to ensure that the samples had been assigned to the right bottles. A comparison of recalibrated sensor DO and DO bottle samples shows that either assignment would be reasonable. Since these are near-surface samples where we don’t expect a great match, the comparison is not reliable enough to distinguish between the two choices. It is believed by those who were on the cruise that Niskin #11 was sampled, so no change will be made to the assignment.
The lines in the MRG files for casts #10, 13 and 16 that come from the extra bottle fired in case Niskin #11 failed were removed. A note was added to explain what was done. 
5 Conversion of Full Files from Raw Data
All files were converted using 2012-06-ctd.con. Cast #77 could not be converted until the header section was edited to separate some lines that were concatenated.
A few casts were examined and all expected channels are present. The descent rate varies greatly with some casts steady and others very noisy with obvious shed wake corruption. 
As usual the two temperature and conductivity channels are farther apart during upcasts than downcast, but even during downcasts the differences are noisier than usual with the primary channels occasionally having some odd features.
Altimetry looks fine even for the casts with weights on, and fluorescence, pH, PAR, SPAR and transmissivity look normal. For cast #6 the pH seems ok – there was a log comment about pH for that cast, but it was not clear if it referred to a problem, or some step taken after the cast.
6 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.

7 ALIGN DO

Tests were done on a few casts to determine the offset between the DO voltage and the primary temperature. It is very hard to judge because the temperature is noisy on the upcast and dissolved oxygen gradients are very high in some areas so sensor data is not reliable. But a setting of +4.5s looks good with 4s almost as good. A setting of +5s looks like too much. During 2012-13 in August and 2012-59 in September, a setting of +4.5s was used while +5s was used for 2012-12 in June.
ALIGNCTD was used to advance the DO Voltage by 4.5s relative to the pressure.

8 CELLTM

As usual the upcast data are noisy so the recommended tests for CELLTM settings are difficult to interpret. 
When this equipment was last used, during 2012-13 in August and 2012-59 in September, the settings used were (α = 0.02, β=7) for the primary conductivity and (α = 0.03, β=7) for the secondary conductivity. Tests were run on 2 casts using a variety of settings and while the best choice varies from feature to feature, the settings used for the 2 earlier cruises seem to produce the best results.
CELLTM was run using (α = 0.02, β=7) for the primary conductivity and (α = 0.03, β=7) for the secondary conductivity.

9 DERIVE  
Program DERIVE was run twice: 

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

on a few 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.
10 Test Plots and Channel Check

Because there were no casts deeper than 500db and the data were very noisy, no attempt was made to study differences in the temperature, conductivity and salinity channels. During 2012-59 the results showed some pressure dependence in the temperature differences; the differences were never large but changed sign around 1000m. The conductivity channels did not show pressure dependence and differed by ~0.0003. Salinity had a little pressure dependence with a difference of about 0.003 at 500m and 0.004 at 1800m.
11 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.
12 Checking Headers

The header check was run.  As usual there are a few negative values in the ECO fluorescence. Those are likely to disappear in processing. No other problems were noted.
Surface check was run and shows an average surface pressure for the cruise was 2.3db which looks typical for this program.
The cross-reference check was compared with the log book and no problems were found. 
The cruise track was plotted and added to the end of this report. No problems were found.
The altimeter readings from the headers of the CLN and SAMAVG files were exported to a spreadsheet. A few casts were checked and the algorithm had worked well for all of them.
The Water Depth header was also examined. There were deviations from the log book entries; most look like the ship drifted between the CTD reaching the bottom and the bottom depth reading. Where the difference was >1db and supported by the altimetry the readings were changed to match the log book. That occurred for 8 casts. None of the bottle files were affected.
13 Shift
Fluorescence

Tests were run on a few casts to see what SHIFT value should be used to make the offset between the downcast and upcast fluorescence traces look like that of the temperature trace. The results varied somewhat from cast to cast and the upcast temperature is very noisy making the comparison difficult. An advance of +6 records looks best overall for the ECO and +24 for the SeaPoint. Those settings have generally been found appropriate on other cruises.
SHIFT was run twice on all casts to advance the SeaPoint fluorescence by +24 records and the ECO fluorescence channel by +6 records.

Conductivity
When these sensors were used for 2012-13 and 2012-59 shift was used to advance the primary conductivity by -1 records and secondary conductivity by +0.4 records.
Tests were run on a few casts to determine if these settings were suitable for these data. For the primary the setting of -1.0 looks good but -0.8 seems even better. For the secondary, a setting of -1.2s looks best. 
SHIFT was run twice on all casts using -0.8s for the primary and -1.2s for the secondary.
Dissolved Oxygen 
The Dissolved Oxygen voltage channel was aligned earlier. A few casts were checked to see if further alignment is needed for the DO concentration channel, but this does not appear necessary.
pH

The pH sensor was not pumped. In the past a wide variety of alignment variables have been applied to this sensor, most recently +65 records. Tests run on these data suggest a value of +65 records provides good results overall. SHIFT was run applying that advance to the pH channel.
14 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 were no warnings. 
15 Other Comparisons

Previous experience with these sensors – 

1. Salinity: 

The conductivity sensors were both recalibrated in late March 2011 and were used for many cruises since then. There have not been many good comparisons with bottles; the best available were from 2012-05, 2012-13 and 2012-59. The first, analyzed after 1 week, indicated that primary salinity was low by about 0.001 and the secondary was high by about 0.0004.  The second, analyzed about 6 weeks after collection, showed the primary to be low by 0.002 and the secondary low by 0.0005. The difference between those results may be due to storage time or drift. The most recent comparison had samples analyzed after 2 months storage; the primary salinity was found to be low by an average of 0.0047 and the secondary by 0.0015. That difference is about the size of error expected after 2 months storage.
2. Dissolved Oxygen 

The DO sensor was recalibrated in April.2011 and has been used for 10 cruises since then. Only 2012-13 and 2012-59 used the bottle comparison method now recommended by SeaBird. Recalibration was done using a linear correction with slope = 1.0435 and offset = 0.0159 for 2012-13 and slope = 1.0465 and offset = 0.0329.
3. Pressure

The pressure sensor has been used 8 times in 2012 and the offset was increased from -1.4 to -0.1 in April 2012. 

Historic ranges – Profile plots were made with 3-standard deviation climatology ranges of T and S superimposed. Salinity was occasionally lower than the historic minima including station 101 at the mouth of Juan de Fuca at ~160m, and west and north of Texada Island where it was a little low around 80 to 120m in the more westerly casts and around 50m for more easterly casts. The temperature was a little low around 150db along the western edge of the middle of the Strait of Georgia and it was below or right at the minimum around 50-60m between Texada Island and Cortes Island. These look like real variations, not systematic. The 2-standard deviation standard is too severe for near-shore casts.
Repeat Casts – There were no repeat casts.
Post-Cruise Calibration - There were no post-cruise calibrations available.
16 DETAILED EDITING

The secondary sensors were chosen for archiving because the data are less noisy and the salinity is closer to the bottles. This has also been the choice for other recent cruises using the same sensors.

CTDEDIT was used to remove large spikes, remove or clean smaller 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 cast required light editing. All output files were copied to EDT.
17 Initial Recalibration
The pressure and salinity will not be recalibrated.
Based on the results of the comparison described in section 4, the dissolved oxygen concentration will be recalibrated using equation:

DO corrected = 1.0464 * CTD DO + 0.0138
CALIBRATE was run using file 2012-06-recal1.ccf to apply the corrections to the COR1 files.
18 Final Calibration of DO
The initial recalibration of dissolved oxygen corrects for sensor calibration drift. Alignctd corrects for transit time errors. Those 2 steps may partly correct for response time errors, but to see if a further correction is needed, a comparison is made of downcast CTD data to bottle data from the same pressure. 

Downcast files were bin-averaged to 0.5m bins for the casts with DO bottle samples. Those files were then thinned to the usual levels for bottles and compared to the bottle values in the MRG files. 
COMPARE was run to study the differences between the downcast CTD DO data and the upcast bottles. 
When the differences were plotted against SBE DO concentration the fit was quite flat. If data above 12m are excluded the SBE DO is high by an average of <0.002mL/L.
In plots against pressure there is a lot of scatter near the surface, but that trend is also quite flat.

No further recalibration is warranted.

The plot of differences against pressure was used to make a rough estimate of accuracy of the downcast SBE DO. When outliers are excluded the DO looks good to ±1.0mL/L from 0 to 12db, ±0.40mL/L from 12 to 50db, ±0.15mL/L from 50 to 150db and ±0.04mL/L below 150db. This will not apply to the values around 5 to 10m where the SBE DO sensor generally reads too high.
See 2012-06-dox-comp3.xls for details.
19 Special Fluorometer Processing

Special files were prepared for Dr. Peña by clipping the COR1 files to 150db. The clipped files were then processed in 2 ways: one set were bin-averaged (0.25db bins), put through REMOVE and HEADEDIT and named as *.FCTD1 while the other was first filtered (size 11, both fluorescence channels) and then put through REMOVE and HEADEDIT and named*.FCTD2. 
The SAM files were put through REMOVE and named *.BOF and saved. 
A readme.doc file was prepared with some notes on the preparation of those files. 

A median filter, size 11, was applied to the two fluorescence channels in the COR1 files. 
20 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 plots were examined. T-S plots generally looked fine; there were a few unstable features, but those were in areas where tidal mixing is expected.
21 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, pH:SBE, Altimeter, Status:Pump, Descent_Rate and Flag 
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:

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

Transmissivity, Fluorescence, PAR and Surface PAR data are nominal and unedited

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

For details on how the transmissivity calibration parameters were calculated

   see the document in folder "\cruise_data\documents\transmissivity".

The pH:SBE data have been removed because there was no field calibration 

  information available at the time of processing. 

Based on the recommendation from SeaBird, the method for calibration of

   Dissolved Oxygen concentration was changed from that used for 2011

   and some 2012 cruises. For more information see the SeaBird Application

   NOte #64-2, June 2012 revision. It is not expected that this will make a 

   significant difference in the results.

The Oxygen:Dissolved:SBE data are considered, roughly, to be:

   ±1.0mL/L from 0 to 12db 

   ±0.40mL/L from 12 to 50db

   ±0.15mL/L from 50 to 150db

   ±0.04mL/L below 150db

For details on the processing see processing report: 2012-06-proc.doc.

A second set of files was produced in the same way except that the pH:SBE channel was not removed and the following comment was added to the header:

THIS FILE WAS PREPARED FOR THE USE OF THE CHIEF SCIENTIST. IT CONTAINS SBE pH

DATA WHICH WERE REMOVED FROM THE FILE TO BE PLACED IN THE OSD DATA   LIBRARY,

BECAUSE THERE WAS NO FIELD CALIBRATION INFORMATION AVAILABLE AT THE TIME OF   PROCESSING.
The Standards Check routine was run and no problems were found. 
The Header Check was run and no problems were found.
Profile plots were made and look ok.
The track plot looks ok. 

22 Dissolved Oxygen Study

As a final check of dissolved oxygen data, % saturation was calculated and plotted. There was a lot of variability which may reflect wind and tidal mixing. There was some rough weather when the ship was in Juan de Fuca Strait and tidal mixing is expected in Haro Strait and the northern part of the Strait of Georgia. The Juan de Fuca Strait and Haro Strait had values between 50% and 80%. In the central and northern Strait of Georgia values varied from 90% to 125%, except for a few low values at stations 15, 16 and 21 where tidal mixing is likely. A few of the extreme values were investigated where titrated samples were available and the CTD sensor values are in good agreement with bottle values. 
23 Final Bottle Files 
The MRGCOR1 files were put through SORT to order on increasing pressure. 

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, pH:SBE, Altimeter, Status:Pump, Descent_Rate and Flag 

A second set of casts (*.REMpH) to include pH was prepared by running REMOVE to remove the following channels:

Scan_Number, Temperature:Primary, Salinity:T0:C0, Conductivity:Primary, Conductivity:Secondary, Oxygen:Voltage:SBE, Altimeter, Status:Pump, PAR, Descent_Rate and Flag 

For cast #73 which had the probe cap left on, pH was removed from this second set as well.

From this point on the two sets of files were treated in the same way. 
A second SBE DO channel was added with different units and REORDER to get the 2 SBE DO channels together. 

HEADER EDIT was run to fix formats and units, fix a few headers, change the channel name Bottle_Number to Bottle:Firing_Sequence and the name Bottle:Position to Bottle_Number and to add a comment about quality flags and analysis methods and a few notes about the CTD data.
Standards check was run on all files and no errors were found.

A header check was run on the final files and no problems were found. 

Track plots look ok.
Plots of each file were examined to ensure no problems had crept in. The only cast that looks suspicious is cast #88 where values from ~40m seem out of line. An examination of the full data profile shows tremendous variability. The bottle data from around 40m looks much like those from the surface, which might suggest the bottle closed late. However, the DO data from the CTD sensor also show a very low value at around 40m of the upcast, and fluorescence, temperature and salinity also have values like those at the surface. However, the pressure and PAR values show that this was not a mis-fire. So the 40m data are assumed to be correct. This is an area where tidal mixing can be strong producing odd profiles.
For a final check the CHE bottle data were exported to a spreadsheet and compared with the rosette log sheets. No discrepancies were found.
24  Strait of Georgia Special Downcast Files

A special csv file was prepared for the use of Angelica Peña for input to her programs. This contains bin-averaged downcast data from 0-50db only with station name, pressure and fluorescence only for casts with CHL sampling, For this cruise all bottle files did have CHL sampling.

The final CTD files were clipped to 50db, sigma-T was derived and the data were then exported to a spreadsheet named 2012-06-SOG.csv. 
25 Producing final files
A cross-reference listing was produced for CTD and CHE files.

The sensor history was updated.
Particulars (Notes from log)
1. Training – 4 people sampled DO accuracy may be variable.

2. Fluorometer gain changed from 3X to 10X. 

5. Change winch to high speed.

6. Syringes/pH bottle in. 
7. Vent o-ring on Niskin #14 replaced.
10. Niskin #15 fired at depth of #11 because #11 was not tripping consistently.

10. Niskin #14 spigot dripping.

13. Niskin #17 fired as well as #11 but #11 did work.

19. Weights on bottom – 10m.

20 - 24. Weights on.

31. Bottle 14 still leaking – replaced spigot o-rings.
39. Bottle 14 fired for integrity check – okay. 

39. Niskin #11 – leaking seal (top cap).

50. Niskin #14 & 17 – slow spigot drip

55. Niskin #15 – spigot was open but not leaking; Niskin #16 – spigot dripping.

59. Niskin #11 – fired before 30s wait time.

76. Niskin #14 – slow leaky spigot; Niskin #16- leaky spigot.

88. Long pause at the bottom for wire angle adjustment.

CRUISE SUMMARY
    CTDs

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

	1
	SEABIRD
	911+
	0506
	Yes
	Yes


	Calibration Information CTD #506

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature


	2374
	1Apr2011
	Factory
	
	

	Conductivity


	3396
	29Mar2011
	Factory


	
	

	Secondary Temp.


	
2668
	1Apr2011
	Factory


	
	

	Secondary Cond.
	2754
	  29Mar2011
	Factory


	
	

	Transmissometer


	1185DR
	Jan2012
	IOS
	
	

	SBE 43 DO sensor
	1119
	29Mar11
	Factory
	
	

	PAR
	4601
	16Mar2011
	IOS
	
	

	Surface PAR
	16504
	16Mar2011
	
	
	

	pH
	0692
	Dec2010
	Factory
	
	

	SBE Fluorometer
	2228
	
	
	
	

	Eco-AFL Fluorometer
	2215
	Aug2012
	
	
	

	Pressure Sensor
	69698
	15Apr2011
	Factory
	
	

	Altimeter
	43281
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