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INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD (#0550) was mounted in a rosette and attached were a Wetlabs CSTAR transmissometer (#1005DR), an SBE 43 DO sensor (#1119), a Seapoint Fluorometer (#2228) with a 10X cable, a Biospherical QSP-400 PAR sensor (#4694), a QSR-2240 Reference PAR sensor (#16504) and an altimeter (#1252). 
SUMMARY OF QUALITY AND CONCERNS
The Daily Science Log Book contained good notes about problems encountered during the cruise. There was no equipment list. It is unwise to depend on the configuration file as the only source for what sensors are mounted. There should be a list in the log and the entries must be checked visually to ensure the sensor serial numbers and fluorescence gain are recorded correctly.

There were a few problems with data spikes during this cruise, but the practice of stopping acquisition when that happens and starting a new file ensured minimal data loss. 

File 2010-22-0063.CTD contains data from two original files due to a computer crash.

There was excellent salinity calibration sampling with one sample from every rosette cast and a full profile from 1 deep cast. While this region is not the best for calibration studies, nonetheless, this type of sampling provides useful information about the sensors. Combined with the availability of post-cruise calibrations, use of a bottle washer and new liners for sample bottles, this sampling also enables a judgment about the Autosal performance. Unfortunately there was a 3.5 month wait for analysis which may reduce quality.
The salinity calibration suggests that recent changes to sampling protocols have been effective in improving data quality. The Autosal appears to have worked well though more experience will be needed to feel confident about its performance.

Fluorescence, PAR, surface PAR and transmissivity data are nominal and unedited, except that some records were removed in editing temperature and salinity.

A pH sensor was in use for this cruise but has not been included in the data to be archived due to quality concerns. The pH data have been provided to the chief scientist.
SBE data for file 2010-22-0016.CHE is based on data collected just before bottle firing because of a computer crash.
The SBE Dissolved Oxygen sensor was found to have a damaged membrane when it went to the factory after this cruise. Evidence from these data suggests the damage occurred before this cruise, and the data are considered of lower quality than usual. Data from above 3db were replaced with pad values. Values from 3 to 6db appear too high for some casts. Near-surface titrated dissolved oxygen values are available for all bottle files.

The SBE dissolved oxygen data in the CTD files are considered, roughly:

•
±2 ml/l      from 3 to 6db (mostly too high)

•
±0.5  ml/l from 6 to 150db

•
±0.2  ml/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. There was no list of equipment in the log book. 
There was one case of a split cast – files #63 and 64 are at the same site, with the interruption during the downcast. There was a 12db gap. 
There was a crash at the surface of event #16 before the last bottle was closed. It was fired manually and the time and position given is an estimate.
The pH cap was left on during cast #13.
Extracted chlorophyll, dissolved oxygen, nutrients and salinity data were obtained in spreadsheet format. 
The cruise summary sheet was completed. 

The histories of the conductivity, DO and pressure sensors were obtained.

Only one configuration was used during the cruise and that was saved as 2010-22-ctd.con.
A few changes were made to the configuration file used at sea
· The most recent pressure offset had not been entered, so that was changed from 0.1 to 0.8db.
· The transmissivity parameters used were incorrect.
· The dissolved oxygen sensor entries were for the Owens-Millard algorithm. We should be using the SeaBird algorithm, so those were entered.
3. Conversion of Raw Data

Rosette files were converted using a start time of -5s and duration of 10s and the three configuration files listed in the previous section. The Tau correction was chosen, but not the hysteresis correction for DO calculation. 
The ROS files were converted to IOS HEADER format without problems. 
CLEAN was then run to add event numbers to the headers and those files were named *.BOT. 
All BOT files were plotted and a few outliers were found in primary salinity during casts #7 and 13. CTDEDIT was used to clean those files very lightly. The output files were put through CLEAN and saved as *.BOT.
An initial check shows no off-scale fluorescence or header errors.
CNV files were converted using the Tau correction, but not the hysteresis correction. 
As noted in the log file #64 contains the continuation of the downcast of file #63 and the upcast. 

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

· The two temperature channels are further apart than usual, though the performance was similar during 2010-21. The profile shapes and noise level are very similar during downcasts. For the upcasts there is more noise. The differences between upcasts and downcasts are larger than usual as though the pumps were not working well on the upcast or the rosette package was swinging a lot.

· Conductivity traces are similar to the temperature traces except that the differences between primary and conductivity are fairly low on downcasts.
· The fluorescence values are frequently spiky; sometimes the upcast/downcast offset is larger than usual, but is normal for other casts.  
· Dissolved oxygen voltage has an offset, as usual.

· The descent rate looks reasonably steady except near the mouth of Juan de Fuca Strait where it is very noisy.

· PAR, Surface PAR and transmissivity look ok.
· The altimetry looks ok near the bottom though there are a few spikes.
4. WILDEDIT

Program WILDEDIT was run to remove spikes from the pressure, conductivity and temperature channels only.  Parameters used were: 
Pass 1    Std Dev = 2 
Pass 2    Std Dev = 10
Points per block = 50
5. CELLTM

Tests were run on 3 casts using a variety of settings for CELLTM. The noisy upcasts mean these tests are more difficult to interpret than usual, but a setting of (α = 0.02, β=7) looked best overall for the primary conductivity and nothing improved the secondary. The secondary was extremely noisy, so is unlikely to be chosen for the archive. 

CELLTM was run applying the setting (α = 0.02, β=7) to the primary conductivity for all casts.
6. DERIVE 
Program DERIVE was run twice: 

on all casts to calculate primary and secondary salinity and dissolved oxygen concentration. The Tau correction was chosen for the DO derivation.
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.
7. Test Plots and Channel Check

A sample of casts using was plotted to check for agreement between the pairs of T and C sensors. Included in the table are differences from cruises 2010-19 in April and 2010-21 in September when the same equipment was used.
	Cast # (CTD#)
	 Press
	T1-T0 
	C1-C0
	S1-S0
	Descent Rate

	2010-19-0051
	300
	+0.0015
	+0.0003
	-0.0032
	High, steady

	2010-19 0064
	300
	+0.0008
	+0.00025
	-0.003
	High, steady

	2010-21-0048
	300
	+0.0021
	+0.00003
	-0.0015
	High, v. steady

	2010-21-0067
	300
	+0.002
	~0 very noisy
	-0.0018
	High, steady

	2010-22-0047
	300
	+0.0016
	-0.00002
	-0.0016
	High, v steady

	2010-22-0053


	300
400
	+0.0018
+0.0021
	-0.0001

-0.00002
	-0.0017
-0.0019
	High, v. steady


The temperature differences are larger than usual, but similar to the earlier cruises. Conductivity differences are small and perhaps becoming smaller with time. Salinity differences are close to the September cruise. There is a post-cruise factory report on the temperature sensors and neither drifted significantly, so the differences must have more to do with plumbing than the sensors themselves. The noise in the secondary channel may be related to this.  
8. 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 using linear interpolation based on scan number; it was also used to reset the header limits.
9. Checking Headers

The header check was run. It showed that there are some spikes, but a few were investigated and found to have occurred before the pumps were turned on. The SBE:Fluorescence did not go off-scale.
The cross-reference check was compared with the log book, and no errors were found. 

The cruise track was plotted and added to the end of this report. No problems were found.
There was a comment in the log that the Surface PAR looked low for cast #40. There was very little variation through the cast, but the SPAR value is similar to the PAR surface value, so there is no obvious problem. 

The surface values program shows the average surface pressure to be 1.1db. While the average is low, there is no evidence that the reading is off.  
The altimeter readings and water depths were exported from the headers to a spreadsheet. A selection of casts were plotted to check that the header entries were reasonable and they were, even when there were significant spikes in the signal at the bottom. A few bottom depths were checked against the log entries and were in reasonable agreement.
The same checks were made for the MRG files and no problems were found.
10.  BOTTLE FILE PREPARATION

The BOT files were averaged to enable an addsamp file to be created. This file was edited to add sample numbers taken from the rosette sheets. 
The information from the addsamp file can be used to add information to any spreadsheets from analysts that lack event numbers. Just add the columns SAMPLE_NUMBER and EVENT NUMBER as extra columns to the spreadsheet and then in the first column which should be EVENT_NUMBER enter the following:


=VLOOKUP(C2,$I$2:$J$290,2,FALSE)

where C is the column with sample numbers in the analyst’s S/S, I2:J290 is the array with the sample number and event number from ADDSAMP. The 2 just indicates that the second column in that array contains the number you are seeking, and FALSE means only exact matches are returned. 
The ADDSAMP file was used to create SAM files which were bin-averaged on bottle # to create SAMAVG files.

Because the computer crashed as bottle #11 was fired during cast #16, the SAMAVG file is missing a line. A line was created by opening the file in EXCEL and averaging the last 121 records before the crash. Standard deviations were calculated and the temperature, salinity and pressure were found to vary little through the 121 record period. The information was added to the SAMAVG files using a text editor. It was put through CLEAN to fix the headers.
The ADDSAMP file was converted to CST files (Bottle_Number, Bottle:Position, Sample _Number) to serve as  the backbone of the CHE files.

SALINITY

The salinity data were delivered in spreadsheet 2010-22.xls which was renamed as 2010-22-sal.xls; there were 2 duplicates, so a sheet was added and the duplicate values transferred to that. The differences between them were 0.0016 and 0.0002. The spreadsheet was simplified (unneeded columns removed, separate columns were created to replace the one with sample #s and station names combined, event #s were added and headers changed to standard format), duplicates were replaced with the average values and “6” flags were added to those. The file was then saved as 2010-22-sal.csv which was then converted to individual SAL files. One value was corrupted in the Autosal output, but from values recorded on the Autosal analysis log sheet an estimate was made using the temperature that worked best for the samples run just before and after the lost value. That value was flagged “4”.
DISSOLVED OXGYEN

The dissolved oxygen data was provided in spreadsheet 2010-22oxy.xls with quality flags and comments. There was an analysis of duplicates and two were rejected based on Chauvenet’s criterion. The spreadsheet was simplified, flags changed from letters to numbers to be consistent with the other analysis results and saved as 2010-22-oxy.csv which was converted into individual ADD files. 
NUTRIENTS

The nutrient data were obtained in spreadsheet QF2010-22nuts.xls which included a report on precision. The spreadsheet was simplified, reordered on sample number and saved as 2010-22-nuts.csv. File 2010-22-nuts.csv was then converted to individual NUT files.
EXTRACTED CHLOROPHYLL 
Extracted chlorophyll data were obtained in file 2010-22chlarc.xls with flags assigned by the analyst where the duplicates differed by >15%. The file was saved as 2010-22-chl.csv, header names were edited, “CHL:” was entered before the comments and event numbers were added. The file was then converted to individual CHL files.
The SAL, CHL, ADD and NUT files were merged with CST files in four steps. (Output: MRG1, MRG2, MRG3 and MRG4), MRG4 was put through CLEAN to reduce the headers to File and Comment sections only. That file was then merged with SAMAVG files. A comment was added to the file for event #16 to explain how the CTD data for the last line was chosen. (Output:MRG). 
Plots were made of Salinity versus DO from the CTD and Titrated DO. There were some significant outliers that turned up errors in the DO files. Those were fixed and after re-merging, the plots looked fine. 

11) Compare
Salinity
COMPARE was run. The outliers all came from stops with a relatively high standard deviation in the CTD data, or from cast #51 where 15 bottles were fired. Since many of those were near the surface it is not surprising that they stand out in the comparison. Fits were approached in a few different ways:
· When outliers are excluded based on standard deviation in the CTD salinity being >0.001 and differences between bottles and CTD being >0.01, the primary salinity is found to be low by an average of 0.0027 and the secondary by 0.0045. The secondary salinity is noisier, so there are fewer points in the fit. There is slight evidence of pressure dependence in the secondary, whereas the primary is flatter with pressure. There are some suggestions of dependence on time and/or salinity but these are likely more a reflection of geography since some of the later casts are shallower with higher gradients and lower salinity. 
· When a plot was made of just the deepest bottles for each cast, excluding clear outliers, the primary is found to be low by an average of 0.0021 and the secondary by 0.0048. 
· When the 5 “best” bottles from cast #51 (those which lead to a pressure-independent fit) the primary salinity was low by an average of 0.0033 and 0.0052.

· When only bottles from below 100db with standard deviations in CTD salinity <0.001 and differences <0.01 the primary was low by an average of 0.0025 and the secondary by 0.0041.

One check on these results is the implied difference between the two salinity channels. From section 7 we expect a difference of about 0.0016 to 0.0019 which fits the results for all but the second of the above comparisons. Using just the deepest bottles does not fit so well.

The post-cruise report on these sensors suggests that the primary salinity was low by about 0.004 due to conductivity drift and perhaps higher by 0.0008 due to temperature drift, for a net result of being low by ~0.0032. For the secondary salinity the conductivity drift would result in salinity being low by about 0.0047 and the temperature drift would offset that by only 0.0002, for a net result of salinity being low by ~0.0045. These results are reasonably close to what was found above, given that the drift estimates are fairly crude and there may have been some drift between December and when the sensors were checked in late March. 
There were 2 pairs of duplicates and the differences were 0.0016 and 0.0002. This plus the combination of COMPARE and the post-cruise calibration does suggest that the salinity analysis is good to ±0.002. A plot of the differences versus the order of analysis shows a lot of variability, as expected, but no obvious trend. It would be easier to distinguish temporal change in calibration from that in the salinometer if the bottles were analyzed out of order.
Overall it appears that the primary salinity is low by ~0.0027 and the secondary by ~0.0045. And it appears that improvements to sampling protocols have been effective and the Autosal is performing reasonable well. Recommendations for the future would be to limit bottles to 100db down and analyze bottles out of order. A few more duplicates would also be helpful.

Outliers were examined and all were either associated with high standard deviations in the CTD salinity channels or shallow samples in a high gradient zone, so no quality flags were added. 
(See 2010-22-sal-comp1.xls.)

Dissolved Oxygen –  
COMPARE was run using the SBE DO and the Titrated bottle DO data. A few major outliers were excluded and then more were excluded on the basis of residuals. Most of cast #1 was excluded which is normal since the Saanich Inlet cast always challenges the sensor with a very high DO gradient. Most outliers were from the surface. Bottles that had been flagged by the analyst were examined and most look ok in COMPARE. For the cases where replicates were outliers in the precision study, COMPARE confirms that the average is the best value in one case, and in the other case the sample that had been noted to have a large bubble was an outlier, and the other value looks fine. So the one value was used and the “6” flag removed – comments were entered about why. Most other flagged values looked ok in COMPARE. Notes were made about the COMPARE results in the spreadsheet and it was re-converted.
Outliers were examined and all were found to be near-surface or associated with relatively high standard deviations in the SBE dissolve oxygen or odd features in the profiles of temperature and salinity. No further quality flags were added.

The fit found when the outliers were excluded was:

CTD-BOT = 1.5088 DOX-CTD + 0.0424
This is an extremely large slope, but when the sensor was examined at the factory in April 2011 it was found to have a membrane that was wrinkled due to impact. It was so bad that the factory did not bother with a post-cruise calibration. So that likely explains the fit. It is only surprising that the fit is as good as it looks. It is natural that the near-surface errors are smaller than deeper in the profile since the CTD is lowered to 10db for an initial soak and then returned to the surface, giving the sensor lots of time to equilibrate. So unless there are large near-surface gradients we would expect smaller corrections there, with little response time error, only calibration drift.

An attempt was made to see if separating shallow data might lead to a better fit. By gradually removing outliers it became clear that the general fit worked reasonably well for casts #48-77. Earlier most of the 2db points were outliers and some of the 5db points. There seems no obvious way to recalibrate those points separately at this point. If the fit were P-dependent we could use a bi-linear fit based for different levels. However, a DO-dependent fit cannot be separated into different pressure ranges. After initial calibration a separate correction can be applied to just the shallow data of the early casts. If that is not satisfactory, then DO from 0-5db should be removed from the early casts. (See 2010-22-dox-comp1.xls.)

Fluorescence

COMPARE was run using the CTD CHL and the Extracted Chlorophyll from bottles. Plots were prepared of titrated CHLa versus CTD Fluorescence. There were no major outliers
The average ratio of SBE Fluorescence to Extracted CHL is ~1.1, with SBE Florescence somewhat higher than Extracted CHL when CHL<0.3ug/L and lower when CHL >0.6.
(See 2010-22-fl-chl-comp1.xls.)
Data from the MRG files were exported to a spreadsheet to check that everything looks ok. 
12. Shift
Fluorescence
The usual method to find what shift is needed for the fluorescence is to examine upcast and downcast profiles to determine the vertical offset of the temperature and fluorescence traces. The differences between these two offsets are treated as a measure of how much the fluorescence needs to be shifted. The “excess” offset for the fluorescence was divided by the averaged descent/ascent rate and divided by 2(since the shift will be applied to both up and downcast) to find the shift (in seconds) to remove that offset. This is always rough estimate as the upcast data are usually very noisy. The usual shift of +24 records (1s) was found to improve the alignment. This is the shift that has been used in most other cruises, and it was applied to these data. (Output: SHFFL)

Conductivity
Tests were run on a few casts. While the differences were not large, the best choice was +0.2 records for the primary conductivity and -0.5 records for the secondary conductivity channels. SHIFT was run on all casts using those settings. 
Dissolved Oxygen 

Tests were run on a few casts to determine the best SHIFT value to apply to the Dissolved Oxygen channel. This was judged by how the vertical offset between downcast and upcast traces compares with that of the temperature. Because there is an offset in values between upcast and downcast due to the time response, alignment will not produce traces that overlie each other exactly. Distinctive features aid this judgment. In recent uses of this sensor shift values of +60 was used, but this time it takes an offset of +120 records to produce a reasonable result. This is likely due to the damage to the membrane that has produced poor response times. 
SHIFT was run with a setting of +120. 
13. 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.
At this stage files #63 and 64 were combined by renaming the two DEL files as 2010-22-0065.DELX and 2010-22-0065.DELY and using JOIN.

The DEL files were copied to EDT.

14. DETAILED EDITING
COMPARE indicates that the primary salinity is closer to the bottles and the primary channels have been chosen for archiving in all cruises for which these sensors have been used since they were last serviced. 
Graphical editing was done using program CTDEDIT. On-screen plots of descent rate and pump status were also used. All casts needed some editing but only those near the mouth of the Strait of Juan de Fuca required heavy editing.

T-S plots were examined; many have unstable features but given the region they may be real and no further editing is appropriate.

15. Initial Recalibration
File 2010-22-recal.ccf was prepared to correct the primary salinity by adding 0.0027 and the secondary salinity by adding 0.0045 and to apply the following equation to the Oxygen:Dissolved:SBE channel:
CTD-BOT = 1.5088 DOX-CTD + 0.0424
This was applied to the SAM and MRGCLN2 files to create SAMCOR1 and MRGCOR1 files. COMPARE was rerun to see that the corrections were applied correctly and they were. However, the correction has not removed the errors in DO near the surface, so a further correction is appropriate. (See 2010-22-dox-comp2.xls.)
A second correction was applied using formula 12 so that data below 10db were not changed, but above 10db the following correction was applied for casts 1-47
CTD-BOT = DOX-CTD + 0.0643 * Pressure – 0.7302
For the later casts a dummy formula was used so no changes were applied.

COMPARE was rerun. This time the results are reasonable, though there is still a lot of noise near the surface. (See 2010-22-dox-comp3.xls.)

The EDT files were then recalibrated using both corrections in 2 steps to create COR1 files and COR2 files.
16. Final Calibration of DO
The first recalibration of dissolved oxygen corrects for calibration drift. Shift corrects for transit time errors. Those 2 steps correct for response time errors, but a further correction is sometimes found appropriate. To check for this downcast CTD data are compared to bottle data from the same pressure. For this particular cruise we also have the problem of surface data that did not fall into the initial fit.
Downcast files were bin-averaged to 0.25m 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 used to study the differences between the downcast CTD DO data and the upcast bottles. There are large differences between 0 and 5db as noted earlier with the CTD values generally being much too high, though many of the 5db values look fine. Below 5db the CTD looks a little high at some depths, low at others, with an average indicating values are low by 0.015mL/L which looks insignificant given the scatter.
What to do about the near-surface data is unclear. Plots show no pattern of early versus late casts as noted in the bottle files. Most of the outliers are above 3db with just a few from 5db. We could try a correction based on pressure but it would cause more trouble then help at 5db and would not work well for much of the 2db data. The best answer is to remove the DO data above 3db. 
(See 2010-22-dox-comp4.xls) 
17. Special Fluorometer Processing

The COR2 files were clipped to 200db and processed separately for A. Peña. The clipped files were bin-averaged (0.25db bins), put through REMOVE and HEADEDIT and named as *.FCTD1 and saved. A second set, *.FCTD2, were created by filtering before bin-averaging. The SAMCOR2 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, fixed size=11, was applied to the fluorescence channel in the COR1 files to reduce spikiness. One cast was examined before and after this step and showed that the filter was effective. 

18. 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.

After averaging, page plots were examined on screen. There were some unstable features, but these are small and in areas of active mixing. No further editing was applied.

19. Other Comparisons

Previous experience with these sensors – 

1. Salinity - Both conductivity sensors have been used many times since their last recalibrations in 2007. The results are highly variable with none of the comparison thought to be very reliable. In most cases the primary was within 0.004 with most differences less than that. Most recently the primary was found to be low by 0.002 and 0.001. In all recent uses the secondary salinity has been found to be low by from 0.002 to 0.009. 
2. Dissolved Oxygen – This sensor has been used many times since the last factory calibration. The slope of the fits of differences against SBE DO has been less than 1.04 for all recent uses until 2010-37 when it was ~1.12. 
3. Pressure –The sensor was recalibrated in August 2007 and an offset of +0.8db has used for 5 recent cruises.
Post-cruise calibrations

1. Salinity (T/C) – The primary conductivity had drifting downwards by roughly 0.004 salinity units and the temperature drift would produce salinity higher by ~0.0008. The secondary conductivity drift is roughly 0.0047 and temperature would produce salinity higher by ~0.0002.

2. Dissolved Oxygen – The membrane was found to be wrinkled due to impact. No estimate was made of calibration change.

Historic ranges (3 standard deviations) – There were a few excursions from the local climatology but they do not look systematic. The salinity was low at mid depths at stations 101 and 102 (south side of the mouth of Juan de Fuca Strait.) It was also low at one northern Strait of Georgia site, but that was at the base of a deep surface mixed layer. Temperature was slightly low near the bottom of two stations, but both were very well-mixed casts. It is not unusual to have such excursions this close to the coast, so these are not considered indicative of instrumental problems.
20. FINAL CTD files steps (REMOVE and HEADEDIT)
The following channels were removed from all casts: Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, SBE:pH, Oxygen:Voltage:SBE, Descent_Rate, Altimeter, Status:Pump and Flag.

CLEAN was used to replace SBE DO values with pad values for pressure <3db.
A second set of files were prepared that contain the SBE:pH channel. They will be processed in the same way as the first set except that they will contain the pH channel and will have DO values above 3db; they will have “pH” at the end of the extension.
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:
Transmissivity, PAR, PAR:Reference and fluorescence data are nominal and

unedited except that some records were removed in editing temperature and

salinity, and large spikes in fluorescence were removed from casts #14 and 37.

SBE pH data were collected on this cruise but are not included due to quality

concerns.
The membrane of the SBE Dissolved Oxygen sensor was damaged. Corrections

have been applied and worked reasonably well below 6db, but the quality

must be considered lower than usual. Data from above 3db were considered

too unreliable to be placed in the archive. For reliable near-surface DO

data look at the bottle files which contain titrated dissolved oxygen values.

The SBE dissolved oxygen data in the CTD files are considered, roughly:

•
±2 ml/l from  3 to 6db (mostly too high)

•
±0.5  ml/l from 6 to 150db

•
±0.2  ml/l below 150db
The Standards Check routine was run and no problems were found. 
The cross-reference list was produced and no problems were found.
The final files were named CTD.
A header check found an error which was fixed; another run turned up no further problems.
Profile plots were made and no problems were found.
The track plot looks ok. 

A spreadsheet file was prepared for Angelica Pena with metre-average data clipped to 50db for only casts at which bottles were fired. Date/Time, Position, Station Name, Pressure, Temperature, Fluorescence and Sigma-t only were included. It was named 2010-22-fl.csv. 
As a final check of dissolved oxygen data, % saturation was calculated and plotted. The results were poorer than usual, which lends support to the decision to remove data from above 3db. The 5db results are highly variable – some look about right, other too high or too low.
21. Final Bottle Files 
The MRGCOR2 files were put through SORT to order on increasing pressure. 
The following channels were removed from all casts: Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Oxygen:Voltage:SBE, pH:SBE, Status:Pump, Descent_Rate, Altimeter and Flag.
A second set of files was produced which included the pH:SBE channel. These will be put through the same steps as the first pair but will have extensions that end in “ph”.
A second SBE DO channel was added with different units. REORDER was run to get the two SBE DO channels together.
HEADER EDIT was run to fix formats and units and to add a comment about quality flags and analysis methods.
Standards check was run on all files and HEADEDIT adjusted until all format problems were resolved. 
A cross-reference list was produced and turned up no errors.
22. Producing final files
A cross-reference listing was produced for CTD and CHE files.
The sensor history was updated.
pH NOTE: SBE:pH data from this cruise were removed from the files to be archived. They are provided to the chief scientist but they have not been aligned or recalibrated pending further understanding of how the data should be handled. Should calibration methods become available, then to complete the processing put the SHFO files through SHIFT to align the data. Then use programs, DELETE, CALIBRATE and BIN AVERAGE (for DELETE and BIN AVERAGE use the same parameters as chosen for the CTD file preparation). Then MERGE can be used to add the SBE:pH channel to the CTD files. HEADEDIT should be used to add a comment and ensure the format is correct.

For the bottle files alignment is not appropriate, so processing is likely to just involve recalibration of the CHEpH file. Again a comment should be added and format checked using HEAD EDIT.

The cap was left on the pH sensor during cast #13 so that should not be included in any reprocessing.
Particulars:
6-11. Weights on.

13. pH cap left on.

16. Computer crashed at surface before last bottle fired – was fired manually – time and position estimates only.

22. Computer reset on up cast – no bottle firing 

24. Computer reset at surface – no bottle firing

40. Spar looks low but varies with light.

42. Interesting T profile.

63/64. Computer system crash – reboot. Need to patch downcast and rename upcast.
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      CTD
	CTD#
	Make
	Model
	Serial#
	Used with Rosette?
	CTD Calibration Sheet Competed?

	1
	SEABIRD
	911+
	0550
	Yes
	Yes


	Calibration Information CTD #0550

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature


	4883
	22Dec07
	Factory

“
	
	

	Conductivity


	1763
	11Oct07
	“
	
	

	Secondary Temp.


	
2095
	16Oct07
	“
	
	

	Secondary Cond.
	2754
	25Apr07
	“
	
	

	Transmissometer


	1005DR
	20Jul10
	IOS
	1Nov10
	IOS

	SBE 43 DO sensor
	1119
	12Feb2008
	Factory
	
	

	PAR
	4694
	03Mar2010
	IOS
	
	

	SPAR
	16504
	3Mar10
	
	
	

	Fluorometer
	2228
	
	
	
	

	Pressure Sensor
	75636
	20/Aug/2007
	Factory
	
	

	pH
	0692
	06Feb09
	
	
	

	Altimeter
	1252
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