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INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD (#0506) was mounted with an SBE43 Dissolved Oxygen sensor (#1119), a Biospherical PAR sensor (#4601) and a SeaPoint fluorometer (#2228). 
The CTD winch was a Swan Model 329 (#1307).

There was an IOS rosette mounted with 24 10L Niskin bottles.
The salinometer used was a model 8400B Autosal, serial # 68572.  .
SUMMARY OF QUALITY AND CONCERNS
The log book was generally in good order. There were a few errors in the rosette sheets with salinity samples not entered or entered for the wrong bottle. The sample labels were correct.
There was no colon between DEPTH and the entry in the hex files. This needed to be added manually to allow the information to appear in the IOS Headers.

For this cruise 2 casts were sometimes run at one site, so a comment had been added to the station names to distinguish which ones had which equipment. This causes extra work as the comments must be removed from the station name. If required, comments should be entered elsewhere in the headers. 
There were many dissolved oxygen samples but they came from a very narrow range in water with high variability, so the fits are confusing. The Soc and Voffset parameters from cruise 2012-04 were used. The Oxygen:Dissolved:SBE data are considered, very roughly, to be:
                  ±0.2mL/L from 0 to 15db

                  ±0.08mL/L from 15db to 80db

                  ±0.05mL/L from 80db – 250db

                  mostly low by up to 0.04mL/L below 250db


The pressure sensor calibration appears to have drifted significantly since it was last calibrated. The offset in the configuration file was adjusted for these data based on 2 other 2012 cruises.
The salinity comparison was noisy with many bottles coming from areas where temporal and vertical variations were relatively high. Other recent cruises using the same equipment had similar problems. The secondary salinity has been recalibrated by adding 0.006, but this should be reviewed when a post-cruise calibration becomes available. 
PROCESSING SUMMARY

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

2. Preliminary Steps

The Log Book was obtained. There were no notes of problems with CTD equipment.

Configuration file 2012-15-0001 was saved as 2012-15-ctd.xmlcon. The only change made was to update the pressure offset based on the results of 2012-04 and 2012-19.
Bottle data were provided in 3 spreadsheets with salinity, dissolved oxygen and nutrients. The dates of the most recent updates were added to the file names. In this report an asterisk at the end of the file name refers to the date of the spreadsheet version.
There was no colon after DEPTH in the SeaBird headers; the hex files were edited to add a colon.
The cruise summary sheet was completed.
The histories of the dissolved oxygen, conductivity and pressure sensors were obtained.
3. Initial Rosette File Conversion and DO Calibration Study 

In order to study the SBE Dissolved Oxygen sensor calibration, rosette files were converted that included Oxygen Saturation (ml/l) and bottle position. The ROS files were converted to IOS HEADER format. Those files were put through CLEAN to add event numbers (*.BOT). The BOT files were then averaged to enable an ADDSAMP file to be prepared. Sample numbers were added to the ADDSAMP file based on rosette log records. 

The ADDSAMP file was then used to add sample numbers to the BOT files and those files were bin-averaged on bottle numbers to produce SAMAVG files. Those files were then exported to spreadsheet 2012-15-DO-cal.csv. The titrated DO values were added to that file and lines removed for which there was no DO sampling. A calculation was made of Ф using the equation:

 Ф = Oxsol (T,S) * (1.0 + A*T + B*T2 + C*T3) * e (E*P/K)
where A, B, C and E are taken from the calibration sheet for the sensor and P,T and K are from the CTD channels – K is temperature in Kelvin degrees. The value of E is nominal but will not be tested since there was no deep sampling, so no expectation of hysteresis. The ratio Titrated DO/ Ф was calculated and plotted against the SBE DO Voltage. This fit provides the M and B for the following equation:

Titrated DO/ Ф = M*(SBE DO Voltage) + B 

From M and B the parameters Soc and Voffset that are to be entered in the DO configuration are:

Soc = M

Voffset = B/M

The fit using all data gave M = 0.4034 and B = -0.1203 with an R2 value of 0.8626. The initial estimates of M and B were used to calculate a difference between each point and the fit:
  
Difference = Abs(M*Voltage – B – DO/Phi)

When the data were sorted on that difference, plots could be made varying the severity of the outlier removal. As more data were removed, the m and b in the difference calculation was updated based on the previous fit. When removing a little more data has little effect on the fit, it is judged that a reasonable value has been found unless, in so doing, a whole class of points has been removed such as all high values or all values from late in the cruise. Here is a summary of the fits tested:
	Summary of Soc Voffset including the original values in the factory calibration

	# of bottles
	 
	m
	b
	Soc
	Voffset
	R2

	used in fit
	Original factory values
	0.4278
	-0.2186
	0.4278
	-0.5109
	 

	276
	all data
	0.3997
	-0.1154
	0.3997
	-0.2887
	0.8599

	274
	excl. outliers diff>0.05
	0.4018
	-0.1204
	0.4018
	-0.2997
	0.9229

	267
	excl. outliers diff>0.02
	0.4179
	-0.1574
	0.4179
	-0.3766
	0.9621

	260
	excl. outliers diff>0.01
	0.4313
	-0.1883
	0.4313
	-0.4366
	0.9746

	240
	excl. outliers diff>0.006
	0.4386
	-0.2049
	0.4386
	-0.4672
	0.9871

	234
	excl. outliers diff>0.005
	0.4376
	-0.2026
	0.4376
	-0.4630
	0.9892

	226
	excl. outliers diff>0.004
	0.4394
	-0.2067
	0.4394
	-0.4704
	0.9909

	205
	excl. outliers diff>0.003
	0.4464
	-0.2229
	0.4464
	-0.4993
	0.9917

	190
	excl. outliers diff>0.0025
	0.4507
	-0.2328
	0.4507
	-0.5165
	0.9937

	167
	excl. outliers diff>0.002
	0.4534
	-0.2391
	0.4534
	-0.5273
	0.9955

	
	
	
	
	
	
	

	2012-04
	 excl. outliers diff>0.007
	0.4442
	-0.2152
	0.4442
	-0.4822
	0.9998


The range of DO sampled during this cruise is very small with values all between 5.3L/L and 6.5mL/L.

As more points are removed the fits get much better, but the higher values disappear. The last 2 fits had no DO concentration > 6mL/L. The results of 2012-04 are close to the results when differences >0.003 or >0.0028 are excluded and has a higher R2 value and wider range. It seems wiser to use the 2012-04 results.

Next, outliers were investigated. There were no extreme outliers, but some of the values flagged by the analyst have fairly large differences. These will be examined later in COMPARE, but for now there is no obvious reason to change any of the flags. 
See 2012-15-DO-cal.xls for full data.
The configuration file was updated with Soc = 0.4442 and Voffset=-0.4822 and saved as 2012-15-ctd-new.xmlcon. 

4. Hysteresis Study
There was no deep sampling on this cruise, so hysteresis tests are impossible and unnecessary.
5. BOTTLE FILE PREPARATION 

The ROS files were recreated with the new configuration parameters. 

The ROS files were converted to IOS header format.
The files were put through CLEAN to create BOT files.

A track plot and header check turned up no problems.

Temperature and salinity were plotted for all BOT files. There were a few outliers in all channels for bottle #4 of cast #67; those records were removed using CTDEDIT and the edited files were copied to *.BOT. Cast #1 looked very noisy but not anything that could be helped by editing. A quick look at the full file shows large differences between downcast and upcast and high variability during stops that do not look like shed wake corruption. The only problem noted is that the pumps were not on for the whole of the stop for bottle #14; a 5-second delay after firing the last the bottle is necessary so we can average around firing time. Records were removed from cast #1 for which the pump was off. The ED1 files were copied to *.BOT.
A header check was run on the BOT files to ensure there were no negative fluorescence values or other suspicious data and there were not.
The addsamp.csv file prepared in the DO calibration step was converted to CST files to be used as a framework for the bottle files. It was also used to create SAM files with bottle #s and bottle positions. The SAM files were then bin-averaged. 
Next, each of the analysis spreadsheets was examined to see what comments the analyst wanted included in the header file. These were used to create file 2012-15-bot-hdr.txt; it may need further editing to reflect problems found during processing. Dates of creation were added to the names of spreadsheets from analysts. In references to these files the * stands for the date.

NUTRIENTS

The nutrient data were obtained in spreadsheet QF2012-15nuts*.xls which included a report on precisions.  The file was simplified, reordered on sample numbers, header names were changed to standard format and the file was saved as 2012-15-nuts.csv. The file was converted to individual NUT files.

DISSOLVED OXGYEN

Dissolved oxygen data were provided in spreadsheet 2012-15oxy*.xls which includes flags, comments and a precision study. The spreadsheet page with the final data was simplified; the file was then saved as 2012-15oxy.csv. That file was converted into individual *.OXY files.  

SALINITY

Salinity analysis was done at IOS and saved in file QF2012-15sal*.xls. No comments or flags were entered and there is no note of problems on the Autosal analysis log sheets. The file was simplified and converted to individual SAL files. There were no duplicates.

The SAL, OXY and NUT files were merged with CST files in 3 steps using the Sample_Number as merge channel. After the 3rd step the files were put through CLEAN to reduce the headers to File and Comment sections only, and SORT to ensure records were in ascending order of Bottle_Number. Then the files were merged with the SAMAVG files with the Bottle_Number as merge channel.
The bottle files were exported to a spreadsheet to ensure no data had been lost and no problems were found.

6. Compare  

Salinity  

Compare was run with pressure as reference channel. There were no large outliers, but there was a lot of scatter. When outliers with differences >0.02 and standard deviation in CTD Salinity >0.0005 were excluded flat fits were achieved that showed the primary salinity to be low by an average of 0.0085 and the secondary low by an average of 0.0072. The standard deviations were ~0.003 for both channels. These differences are similar to those of 2012-04 and 2012-19 that preceded this cruise with the both salinity channels appearing to move steadily lower through the 3 cruises. 

There were no extreme outliers. Most cases with differences >0.01 are in associated with high standard deviation in the CTD salinity.  Those not explained in that way were:

Cast #23, Sample 156, ~300db

Cast #51, Sample 230, ~100db

While the CTD salinity was quiet during the 10 seconds around bottle firing times, there was a lot of variability during the stops, so the bottles might contain some deeper water due to shed wakes. The bottle did not move up and down during those stops which could limit flushing to reach equilibration. Given the doubts, flagging these samples is not justified.

For details see 2012-15-sal-comp1.xls.

Dissolved Oxygen

COMPARE was run with pressure as the reference channel.

The range of DO values is small and local variability is likely to be high given the study area. There were 5 outliers with differences >0.15mL/L:

· There were 2 from the top 2db and 2 from ~11db, and for all four the DO gradient was high. So the large difference is more likely due to limitations of the SBE DO sensor in high gradients rather than analysis problems. 

· There were 2 outliers from cast #42 which have been flagged “4” by the analyst. 

· The largest outlier was from the bottom of cast #3, sample #28. The bottle value does look out of line in profile and in a plot of DO versus salinity. It was also the most severe outlier in the DO tests described in section 3. The bottle and CTD DO differ by ~0.6mL/L. The nutrients show no sign of a misfire. Transmissivity and altimetry show that the CTD did not touch bottom. However, the DO gradient is so low that a minor variation probably looks bad and other casts show slight increases at the bottom. There is no evidence of sampling or analysis problems. A flag is not justified.
When the 7 outliers were excluded the fit looks reasonable with values slightly low below 250db and frequently too high at the surface. The SBE DO sensor is often too high near the surface. The average difference is +0.005mL/L, or -0.0001mL/L if the data above 15db are excluded. Given the scatter in the data this is as close as we can expect to come. 

For more details see file 2012-15-dox-comp1.xls
All values with comments from the analyst were then examined to see if any changes should be made. There is a lot of scatter in COMPARE, so adjusting flags or adding to comments was only suggested when there were clear outliers. Being close to CTD DO was not taken as a sign that a bottle value was good.  Only where differences between CTD and bottle values are >0.04mL/L below 15db was an addition was made to the analyst’s comment. Flag changes and/or amended comments were recommended for the following:
	Event
	Sam#
	Flag
	2012-15 DO Analyst's comments
	Processer’s notes

	1
	11
	4
	OXY: Air bubble on lens.  Transmissivity only to 93%.  No clear end point.
	Slight outlier in COMPARE (by 0.05)

	3
	30
	
	OXY: Duplicate value not used.  See notes.
	add 2 flag

	11
	82
	3
	OXY: Messy curve.  What seems to be the best endpoint was chosen by AutoOxy.  Seems out of line in the depth profile.
	T and S profiles similar to DO

	42
	197
	4
	OXY: Titration completed at 75.5%.  Endpoint accuracy questionable.  Value seems low in depth profile
	Outlier in COMPARE (by 0.37mL/L)

	42
	198
	4
	OXY: Titrationonly up to 94%. No end point.  Looks to have been something blocking the light path
	Outlier in COMPARE (by 0.23mL/L)

	42
	202
	4
	OXY: Titration incomplete. No end point.
	Slight outlier in COMPARE (by 0.08mmL/L)

	67
	268
	3
	OXY:  Seems low. Not accurate.  Add 1 + 2 titer.  Zeroed colorimeter in sample.  No end point
	Slight outlier in COMPARE (by 0.07mL/L)


For more details see file oxy-flag-study.xls.
Plots of Titrated DO and CTD DO against CTD salinity were examined and no further problems were detected. 
7. Conversion of Raw Data

All data were converted using the files listed in section 2.
Plots were made for a few casts.

· The temperature and conductivity traces track well on downcasts despite some very noisy sections for the first few casts. The upcasts are a little noisier.
· The surface pressure looks reasonable. 
· The DO channel generally has the usual vertical offsets though the range is small so at times there is little offset.  

· The SeaPoint fluorescence looks normal with a vertical offset. 
· PAR, SPAR, altimetry and Transmissivity look normal.

· The descent rate was fairly high and steady.
8. WILDEDIT

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

Since this sensor was last recalibrated there were 3 cruises during which a shift of 2s was effective in making the offset between downcast and upcast traces match that of the temperature traces. But for the most recent 2 cruises an offset of +4.5s was needed. These data are rather noisy to test alignment settings, but the results look satisfactory with +4.5s and poor with +2.5s.

ALIGNCTD was used to advance the DO signal relative to temperature by 4.5s.
10. CELLTM

As for the ALIGNCTD step the tests are difficult on these data. Because the temperature range is small, the correction will not be large so the effect of this correction is apt to be small. A test of the setting used for other recent cruises did improve the data for a few casts and for the others there was no clear difference.  
CELLTM was run using (0.02, 7) for the primary and the secondary conductivity for all casts. 
11. DERIVE

Program DERIVE was run twice: 


on all casts to calculate primary and secondary salinity and dissolved oxygen concentration; the tau correction was applied. 

on 1 cast 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.
12. Test Plots and Channel Check

The same sensors were used for 2011-58, 2011-45, 2012-03 and 2012-19, so data from a few casts from those cruises are included to check for changes.
	Cast #
	Press
	T1-T0
	C1-C0
	S1-S0
	Descent Rate

	2011-58-0007
	470
	+0.0001
	+0.00028
	+0.0030
	Mod, noisy

	2011-58-0013
	470
	+0.0002
	+0.00028
	+0.0027
	High, noisy

	2011-45-0067
	220
	+0.0005
	+0.00050
	+0.0050
	Mod, steady

	2011-45-0184
	240
	+0.0008
	+0.00045
	+0.0045
	Mod, steady

	2012-03-0040
	450
	+0.0007
	+0.00026
	+0.0023
	High, XNoisy

	2012-19-0007
	270
	+0.0005
	+0.00024
	+0.0019
	High, Steady

	2012-04-0044
	290
	+0.0007
	+0.0002
	+0.0016
	High, FSteady

	2012-04-0051
	290
	+0.0007
	+0.0002VN
	+0.0016
	High, steady

	2012-15-0020
	320
	+0.0008
	+0.0002
	+0.0013
	Mod, Steady


The differences are small and the differences between the two salinity channels are consistent with the findings of COMPARE described in section 6.
13. 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.

14. Checking Headers

The header check was run. The SeaPoint fluorescence has no negative values and did not come close to the maximum. 
The cross-reference listing was checked against log records and the only errors found were in station names for 3 casts. They were corrected in the CLN and SAMAVG files.
After those corrections track plots were produced and look reasonable; they were added to the end of this report. 
The surface report indicates that the average surface pressure was 2.3db and the minimum pressure recorded was 1.2db, which is typical for Vector cruises. The offset applied in conversion was based on results of recent cruises. 
The altimeter and water depth headers were exported to a spreadsheet. Plots of some casts were examined to check that the algorithm worked well. All but one reading look reasonable, though in some cases there appears to have been significant ship drift so there is no clear “right” answer. For cast #128 there was no header reading although the bottom of the cast is very close to the bottom depth entered in the log. Examination of the altimetry suggests that the bottom was much deeper than thought, possibly because the ship drifted after the bottom depth was recorded. The altimetry algorithm appears to have worked well. The bottom depth was removed from the header as it is misleading.

The water depths were checked against the log entry. A number of changes had been made in the log book, but not in the headers, so the headers were corrected to match the log. 
15. SHIFT

Fluorescence

A SeaPoint fluorometer was used for all casts. It is impossible to apply the usual tests because every cast has many stops during the upcast. The usual shift of +24 records (1s) appears to work well on cast #36. SHIFT was applied to all casts using a setting of +24 records.
Conductivity

Tests were run on both conductivity channels using 2 casts. For the primary conductivity the best setting was -0.5 records. For the secondary the best was -0.7, though -0.5 and -0.9 both looked better for some features. The -0.5 and -0.7 settings were applied for all recent cruises using this equipment.
All casts were put through SHIFT using -0.5 records for the primary and -0.7s for the secondary conductivity.

Dissolved Oxygen

The SBE DO data have already been aligned. A few casts were examined to see if further adjustments are required, but they do not show any clear problem, but are also not evidence that the setting applied earlier is correct because there is so little change in DO. No further shift will be applied to this channel.

16. 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. 
17. DETAILED EDITING

All DEL files were copied to *.EDT.

CTDEDIT was used to clean the secondary temperature and salinity data for all downcasts
Where the local variability was high, editing is limited to removal of large spikes and obvious corruption by shed wakes. In other areas light editing of salinity was done.
Cast #4 had no editing applied because the variability was too great to distinguish noise from signal. All others were edited lightly.
On-screen plots of descent rate and pump status were used to guide editing.

Note was made of the editing details in the headers of the relevant files.

The edited files were copied to *.EDT files.

18. Other Comparisons

Previous experience with these sensors –
· Both conductivity sensors have been used on 5 other cruises since their last factory service, but 3 were Ricker cruises with limited salinity bottle sampling. For those, the primary salinity appeared to be low by from 0.004 to 0.012, and the secondary ranged from being low by 0.005 to being within ±0.002 of the bottles. Two recent cruises on the Vector produced noisy comparisons in waters with great variability. The primary was found to be low by 0.007 to 0.0085 and the secondary was low by from 0.005 to 0.007. Because there were doubts about how to identify the outliers, the secondary was recalibrated by subtracting 0.005.
· The pressure sensor has been used 5 other times since factory recalibration. For the 3 most recent cruises an offset of 1.2db was added based on observations of data that appear to be in water while the pressure was negative. 
· The dissolved oxygen sensor has been used for 5 other cruises since its last factory service. There was no calibration sampling was during the 2 most recent ones. The 2012-19 results were not considered reliable, so the 2012-04 results were used. 
Historic ranges – There was no local climatology available for this area..
19. Salinity Recalibration
Based on COMPARE and the history of the sensor, 0.006 will be added to the secondary salinity. For the past 2 cruises 0.005 was subtracted. The comparisons were so noisy, that a conservative choice was made to reduce the potential error, but from these data it looks like the salinity may be drifting lower. When a post-cruise calibration becomes available, this recalibration should be revisited.  
File 2012-15-recal1.ccf was prepared to add 0.006 to the secondary salinity channel.
This was first applied to the MRGCLN2 and SAM files to produce MRGCOR1 and SAMCOR1 files  so that COMPARE could be rerun to see that the recalibration was applied correctly. File 2012-15-sal-comp2.xls shows that the offset was applied as planned, but salinity may still be slightly low, but the correction was done as planned.

The recalibrated data were bin-averaged using 0.5db bins and then thinned to the levels of bottles to see if a further calibration of downcast data is needed.  The data below 12db are low by an average of 0.004mL/L, which is excellent agreement. Values in the top 15db are mostly high, by up to 0.3mL/L, and below 250db they are low by about 0.02mL/L. Because of the variability in time and space, the value of the comparison is limited, but it does suggest the calibration is reasonable.
20. Fluorescence Processing and special files for Angelica Peña
There was no extracted chlorophyll sampling, so special files were not prepared for Dr. Peña
The EDT files were put through a median filter, size 11, applied to the fluorescence channel only. 

21. BIN AVERAGE of CTD files
The following Bin Average values were applied to the filtered 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. Though small unstable features remain these may be real, so no further editing was considered necessary. 
Profile plots were made to check all channels and no problems were found. 
T-S plots were examined. As expected, there are small instabilities; these are likely reflective of real conditions and rather than evidence of instrumental problems. 

22. FINAL CTD files steps (REMOVE and HEADEDIT)
The following channels were removed from all casts: Scan_Number, Temperature:Primary, Salinity:T0:C0, Conductivity:Primary, Conductivity:Secondary, Oxygen:Voltage:SBE,  Status:Pump, Descent_Rate, Altimeter and Flag.
A second CTD dissolved oxygen channel was derived with units umol/kg. 
REORDER was run to place the 2 DO channels together.
HEADER EDIT was used to fix formats and channel names and to add the following comments:
    Data Processing Notes:

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

    Fluorescence, Transmissivity, PAR and SPAR data are nominal and unedited, except

      that some records were removed in editing temperature and salinity.

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

                  ±0.2mL/L from 0 to 15db

                  ±0.08mL/L from 15db to 80db

                  ±0.05mL/L from 80db – 250db

                  mostly low by up to 0.04mL/L below 250db

    For details on how the transmissivity calibration parameters were calculated

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

    SBE DO calibration was done using the method described in the SeaBird

       Application Note #64-2.

    For details on the processing see processing report: 2012-15-proc.doc.
23. Dissolved Oxygen Study

As a final check of dissolved oxygen data, % saturation was calculated and plotted. The near-surface values ranged from 80% to 100%. Most were between 80% and 85%. The higher values were in the central part of the study area and close to shore. The DO and temperature profiles for the lower saturation cases show that the casts were well-mixed near the surface; such mixing would reduce surface saturation. The higher saturations occur in casts with higher surface temperature gradients. The results are as expected in areas with active mixing. 
24. Final CHE file steps

The MRGCOR1 files were put through SORT to order on increasing pressure. 

REMOVE was on all casts to remove the following channels:

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

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

For a final check the CHE bottle data were exported to a spreadsheet and compared with the rosette log sheets. The file was saved as 2012-15-bottles-final.csv.

Standards check was run on all files and no problems were found.

25. Producing final CTD files
The Standards Check routine was run and no problems were found. The final files were named CTD. 

A cross-reference listing was produced for CTD files.

HEADER CHECK was run and no problems were found.
A cruise track was plotted and no errors found.

The sensor history was updated for the CTD sensors.
Institute of Ocean Sciences
CRUISE SUMMARY
CTD

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

	1
	SEABIRD
	911+
	0506
	No
	Yes


	Calibration Information CTD #506

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2038
	13Apr11
	Factory
	
	

	Conductivity
	3394
	29Mar11
	Factory
	
	

	Secondary Temp.
	
4883
	31Mar11
	Factory
	
	

	Secondary Cond.
	1763
	   29Mar11
	Factory
	
	

	SBE 43 DO sensor
	1119
	29Mar2011
	Factory
	
	

	SeaPoint Fluorometer
	2228
	n/a
	n/a
	
	

	Bio-Sphere PAR
	4601
	16Mar2011
	n/a
	
	

	Pressure Sensor
	69698
	15Apr2011
	Factory
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