REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	31 May 2018
	Added DIC and Alkalinity data to 2 CHE casts.  For details see document Carbon_Data_Addition.docx. G.G.

	31-Mar-2015
	Correction to header comment about salinity bottles in CHE files. G.G.

	18-Dec-2013
	Added units to Oxygen:Dissolved channel. J.L.


PROCESSING NOTES
Cruise: 2012-19
Agency: IOS, Ocean Sciences Division, Sidney, B.C.
Location: Strait of Georgia 
Project: Strait of Georgia Moorings


Party Chief: Johannessen
Platform: Vector
Date: 1 April 2012 – 5 April 2012
Processed by: Germaine Gatien



Date of Processing: 12 May 2012 – 11 June 2012
Number of original hex files: 
12


Number of CTD casts processed: 2
Number of hydro files: 12
INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD (#0506) was mounted with an SBE43 Dissolved Oxygen sensor (#1119), an SBE pH sensor #0692 and a WetLabs ECO-FL Fluorometer #2215. 
The CTD deck unit was an SBE model 11+, serial number 0425. 

The salinometer used was a model 8400B Autosal, serial # 68572.  
SUMMARY OF QUALITY AND CONCERNS
The log book and rosette sheets were in good order. 

It was noted at sea that the CTD pressure was low by about 1db. For the cruise that followed this one an offset of +1.2db was found appropriate. The same correction was applied to these data.
The dissolved oxygen analysis was considered of lower quality than usual, so the data are reported to only 2 decimal places rather than the usual 3. Calibration tests were not considered reliable, so the results of cruise 2012-04 were used. No estimate can be made of SBE Dissolved Oxygen accuracy.
Many of the salinity samples are from areas of high salinity gradient. Both channels are found to be lower than bottles. The secondary is low by from 00.005 to 0.008 depending on what data are included. This is similar to the results of 2012-04 when salinity gradients were also higher and temporal variations were high. The same correction (+0.005) was made as for 2012-04 but this should be reviewed when these sensors are next calibrated or used in areas of lower gradients.
The pH data are uncalibrated and will not be archived.
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 equipment changes. 
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. Henceforth, an asterisk at the end of the file name refers to the date of the spreadsheet version. 

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 2012-19-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 = 0.4375 and B = -0.1971 with an R2 value of 0.9993 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. Usually 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

	 
	 
	m
	B
	Soc
	Voffset
	R2

	Bottles used
	Original
	0.4278
	-0.2186
	0.4278
	-0.5109
	 

	36
	all data
	0.4375
	-0.1971
	0.4375
	-0.4505
	0.9993

	26
	all except 3 or 4 flags
	0.4384
	-0.1986
	0.4384
	-0.453
	0.9988

	22
	excl. outliers diff>0.01
	0.4363
	-0.1949
	0.4363
	-0.4467
	0.9996

	20
	excl. outliers diff>0.005
	0.4357
	-0.1929
	0.4357
	-0.4427
	0.9998

	
	
	
	
	
	
	

	result of 2012-04
	
	
	
	
	

	169
	excl. outliers diff>0.007
	0.4442
	-0.2142
	0.4442
	-0.4822
	0.9998


See 2012-19-DO-cal.xls for full data.

For these data there is little difference in any of the fits and the lower offset than the original value is unusual. The analyst observed many problems with these data. The samples were drawn during one cruise and analyzed during the following cruise; the water seal on the majority of samples were nearly evaporated by the time they were analyzed. The majority of the replicates differed by 0.04mL/L, so a decision was made to report values to only 2 decimal places. Even below 150m when 2 bottles were sampled at the same depth there were differences of 0.01 to 0.02mL/L despite fairly low gradients. All of the higher DO values were flagged by the analyst, limiting the comparison. Cruise 2012-04 immediately followed this cruise and included casts from the same area and many more DO samples which were analyzed on the same cruise. The fit from 2012-04 was chosen as more reliable.
The configuration file was updated with the parameters Soc=0.4442 and Voffset=-0.4822 as found during 2012-04; that file was saved as 2012-19-ctd-new.xmlcon.
4. Hysteresis Study
There was no deep sampling on this cruise, so 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 no significant outliers, so no editing is required. 
The BOT files were averaged on bottle numbers and used as input to create an addsamp file. Sample numbers were added to that file based on the rosette sheet records. That file 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 2012-19-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 future references to these files, the * stands for the date.

NUTRIENTS

The nutrient data were obtained in spreadsheet QF2012-19nuts*.xls which included a report on precision.  The file was simplified, reordered on sample numbers and the file was saved as 2012-19-nuts.csv. The file was converted to individual NUT files.

DISSOLVED OXGYEN

Dissolved oxygen data were provided in spreadsheet 2012-19oxy*.xls which includes flags, comments and a precision study. The spreadsheet page with the final data was simplified; the file was then saved as 2012-19oxy.csv. That file was converted into individual *.OXY files.  

SALINITY

Salinity analysis was done at IOS and saved in file 2012-19sal*.xls which includes a duplicate analysis. Comments and flags were entered. The file was simplified and saved as 2012-19sal.csv which was then converted to individual SAL files.
The SAL, OXY and NUT files were merged with CST files in 3 steps. After the 3rd step the files were put through CLEAN to reduce the headers to File and Comment sections only. 

Bottle data were exported to a spreadsheet and compared with the rosette sheets – no problems were found.
Then the files were merged with the SAMAVG files with the Bottle_Number as merge channel.

The altimetry heading values were examined. For the 2 deep casts they look fine. For casts #9 and #10 which were in shallow water, the values look ok, but for casts #12, 13, 15, 16 and 17 there are entries but the only samples were close to the surface and the bottom was >>15m, so the values are not reasonable and were removed. Casts #11 and 18 had no entry which is appropriate.
Those files were put through CLEAN to remove SeaBird Headers and comments from the secondary file. (MRGCLN2)
6. Compare  

Salinity  

Compare was run with pressure as reference channel. Most samples were very shallow and in high salinity gradients so that the vertical offset between bottle and CTD sensors and temporal changes are likely to be significant. When only data from below 120db are included the primary salinity was found to be low by an average of 0.0097 and the secondary low by 0.0080, but the standard deviation was ~0.003 for both channels. When only bottles below 250db are included, the two channels are low by 0.0068 and 0.0052 with standard deviations of ~0.001, but this only includes 6 bottles, of which 4 were from the bottom of casts where we sometimes find anomalous results. Selecting 4 bottles below 200db but not bottom bottles, the primary and secondary salinity are low by 0.0085 and 0.0069, respectively, with a standard deviation of ~0.001.
Outliers worth investigation include:
Samples #53 to #56 from 75db and 100db during event #7 are outliers. The local temperature gradient is very high at 100db and quite high at 75db and the standard deviation in the CTD salinity is very high at 100db and fairly high at 75db, so there is no reason to assume there is a problem with the bottles.
Many samples above 10m are outliers, but again the standard deviation is high in the CTD data.

Plots were made of the standard deviation in the 2 CTD salinity channels versus the differences between the CTD and bottles. All the large outliers are associated with high standard deviation. For the low standard deviations the primary salinity was low by from 0.005 to 0.015 and the secondary was low by from 0 to 0.014. There were a few cases where the differences were a little high despite low standard deviations, but they came from high gradient areas, so the distance between the sensors and the CTD might have been significant. The differences do not justify flagging.
Next, bottles that had been flagged by the analyst were examined to see if there is any justification for dchanging the flags. Three bottles had creased liners. In two cases they do appear to have values that are little low but they are associated with high standard deviations in the CTD data or in a high gradient near the surface, so no adjustments to flags or comments are justified for those. Sample #68 had outlier replicates and 1 sample does look significantly better than the other. The value 29.1481 is low by 0.35 while 29.1414 is low by 0.011. The 2nd value will be selected and flagged “26”. 
Dissolved Oxygen

COMPARE was run with pressure as the reference channel.

The results show a lot of scatter with CTD values looking generally too low at lower values and high at higher values. When flagged samples are excluded, the differences are within ±0.0075. Given that the analyst only assigned 2 decimal places to the DO samples, these errors are not significant. (See 2012-19-dox-comp1.xls.).

The scatter means it is impossible to comment on the flags already assigned and no further outliers can be identified. The largest outliers (>0.075mL/L) were either already flagged or had a high standard deviation in the CTD data.

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 file 2012-19-ctd-new.xmlcon.
Plots were made for a few casts. Checks were made of all the channels:
· The temperature and conductivity channels track well on the downcast but the upcasts show larger differences. These differences change sign as the gradient reverses, so it may be due to the package interfering with flow to one sensor pair. All sensors have some noisy features; it is not clear which sensor pair is better. The upcast and downcast traces are very different in the top 50db of cast #5 which may be due to the variable descent/ascent rate or temporal variations.
· Fluorescence has fine-scale noise; it will be hard to judge alignment for these casts due to there being little variation for cast #7 and the large differences between downcast and upcast temperatures for cast #5.
· Dissolved Oxygen data look ok with the usual vertical offset between downcast and upcast.
· The descent rate was noisy for cast #5 but high and steady for the downcast of #7. 

· The pH signal looks normal with a vertical offset between downcast and upcast.

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

Various advancements of DO were tested to make DO and temperature traces have the same offset between downcast and upcast data. During 3 previous cruises on the Ricker an advance of +2s was used. That is unusually low. During 2012-04 which followed this cruise a setting of +4.5s was best. For these data it is difficult to fine-tune the setting but +4.5s looks good and 2s does not.
ALIGNCTD was used to advance the DO signal relative to temperature by 4.5s.
10. CELLTM

Tests were run on 2 casts using a variety of settings and the best choice in each choice varied from feature to feature and cast to cast. In fact the temperature does not vary greatly so the correction is expected to be small. The upcast temperature is also very noisy making interpretation difficult since we are trying to make upcast look like the downcast on a T-S surface. A setting of (α=0.02, 1/β=7) does appear to improve the data very slightly in quiet sections for both sensor pairs, and that setting was used for other recent cruises with this equipment. This is not a critical choice, so those parameters will be used again.

CELLTM was run using (0.02, 7) for both the primary and the secondary conductivity for all casts. 
11. DERIVE

Program DERIVE was run twice: 


on all casts (2) to calculate primary and secondary salinity and dissolved oxygen concentration; the tau correction was applied. 

on 2 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.
12. Test Plots and Channel Check

There were only 2 casts deeper than a few metres. The same sensors were used for 2011-58, 2011-45, 2012-03 and 2012-04 so data from those casts are included in chronological order for comparison.
	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

	2012-19-0005
	290
	+0.0005
	+0.00022
	+0.0017
	Med, noisy

	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

	2012-04-0051
	360
	+0.0007
	-0.0002
	+0.0016
	High, steady


The changes seem fairly small and random. 
13. Conversion to IOS Headers

The IOSSHELL routine was used to convert SEA-Bird 911+ CNV files to IOS Headers. Only casts #5 and 7 were converted because the other casts were very shallow and were run only to get bottle files.
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 fluorescence maximum was negative during cast #7 but this only occurred at the end of the upcast in a few spikes, so will not be a problem for the downcast data. A check of the SAMAVG files shows there are no negative values in the averaged bottle files, so no action is needed to avoid negative values in fluorescence.

The pressure had a minimum value of -1.29db during cast #7, but an examination of the level at which the fluorescence and conductivity drop suddenly suggests the surface was at about -1.17db with just a little jitter around that value. During 2012-04 it was determined that +1.2db should be added to the pressure and that looks like a good fit for these data as well.
Log records were checked against the cross-reference report (from the bottle files so all casts were checked) and no errors were found.
The track plots were produced and look reasonable.
The surface report indicates that the average surface pressure was 1.4db and 0.3db for the 2 deep casts. The 2nd cast was one in calm waters so the CTD was probably started with the rosette just below the surface. The CTD should read about 1.5 to 2db, so the pressure looks low by at least 1.2db. The other cast was in rougher waters, so the cast probably started deeper. Even for that cast there are some slightly negative pressure values near the beginning of the file with pumps operating and the conductivity shows that the CTD was in water. 

Given there is evidence from 2012-04 and from test plots earlier in the processing, the pressure should be recalibrated by adding 1.2db for both the bottle files and the full files.
15. SHIFT

Fluorescence

In the past it has been found appropriate to advance the WetLabs ECO Fluorescence by +48 records relative to the other channels, but for 2012-04 that setting overcorrected and only a shift of +12 records was required. This may be due to changes made recently in settings of range and sampling rate. Tests on cast #5 show that +12records worked well and +24records was too much. There is too little variation in file #7 to judge what setting is best. 
A shift of +12 records (1s) was applied to both casts. (Output: SHFFL)

Conductivity

During 2012-04 the conductivity channels were put through SHIFT using -0.5 records for the primary and -0.7 records for the secondary. Tests on the 2 deep casts show that those values work well for these data as well.

Both casts were put through SHIFT using -0.5 records for the primary and -0.7 records for the secondary conductivity.

Dissolved Oxygen

The SBE DO data have already been aligned, but the casts were examined to see if further adjustments are required. The temperature traces are very complex so it is hard to judge the alignment, but there is no obvious problem. No SHIFT was applied.
pH

This sensor has required a shift of +90 records in the past but during 2012-04 better results were obtained with a +76 records setting. Tests on these data are not clear because the upcast temperature is so noisy and the pH range is very small except near the surface of 1 cast. The setting from 2012-04 was chosen since the configuration is very similar and the cruises were very close in time.
Both casts were put through SHIFT using +76 records.
16. DELETE

Because DELETE will reject records with negative pressures, recalibration of pressure was run at this stage. 
File 2012-19-recal1.ccf was prepared to add 1.2db to pressure in the CLN and MRGCLN2 files.

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

CTDEDIT was used to clean the secondary temperature and salinity data for the 2 downcast files.

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.
18. Other Comparisons

Previous experience with these sensors –
· Both conductivity sensors have been used on 4 other cruises that have been processed since the last factory service. The secondary was chosen for all. The comparisons were considered rough with mostly shallow samples for all except 2012-04. For 2012-04 the primary was found to be low by an average of 0.008 and the secondary low by an average of 0.006, but the standard deviation in both averages was 0.002, and the choice of which bottles should be excluded made a significant difference to the result.
· The data from this pressure sensor have been recalibrated by adding 1.2db for the only other 2012 cruises that have been processed: 2012-03 and 2012-04.
· The dissolved oxygen sensor has been used for 4 other cruises that have been processed since its last factory service. There was no calibration sampling for 3 of them. From 2012-04 there was good sampling and the results were used for recalibration of that cruise and 2012-03. 
Historic ranges – For this cruise local climatology data was available. Plots were made using the 3-standard deviation data. All salinity data were within those limits, but temperature was slightly low around 200db for cast #5 and significantly low from 40 to 90db for cast #7. These results are similar to those found during 2012-04 in the same areas and are presumed to reflect real conditions rather than instrumental problems. The 3-standard deviation ranges are generally considered too severe for near-shore casts.
19. Recalibration
File 2012-19-recal2.ccf was prepared to add 0.005 to the secondary salinity channel. This was applied to the ED1 files and the MRGCOR1 files. COMPARE was rerun and showed the recalibration was applied correctly.
20. Fluorescence Processing and special files for Angelica Peña
There was no extracted CHL sampling, so no special files were prepared for Dr. Peña.
The ED1 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, and no further editing was considered necessary. 
Profile plots were made to check all channels. No problems were found.

The altimetry header entries were checked by plotting that variable and they look fine.
The water depth had not been entered so those were added to the AVG files.

Downcast files were bin-averaged with 0.5db bins and thinned. They were then compared with the upcast bottles. The results are, not surprisingly, even more scattered than the initial comparison. No estimate will be made of SBE DO accuracy since much of the scatter is likely to be due to the bottle samples. (See 2012-19-dox-comp2.xls.)
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,  SBE:pH, Status:Pump, Descent_Rate and Flag.
A second set of files were prepared for the Chief Scientist which include the pH channel. From this point onwards both sets are treated in the same way but the 2nd set have “pH” added to the extension in the file names.
A second CTD dissolved oxygen channel was derived with units umol/kg.
Dissolved Oxygen saturation was calculated and the surface saturations were 116% for cast #5 and 93% at cast #7. This is similar to the results of 2012-04 which immediately followed for which DO values were very high in the central part of Georgia Strait, a little lower in the northern Strait and much lower near Haro Strait.

REORDER was used to get the two SBE dissolved oxygen channels together.
HEADER EDIT was used to fix formats and channel names and to add the following comments:
    Data Processing Notes:

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

    Fluorescence and Transmissivity data are nominal and unedited, except

      that some records were removed in editing temperature and salinity.

    The pH:SBE data were not considered ready for archiving, so that channel was

      removed.

    For details on the processing see processing report: 2012-19-proc.doc.
The CTDpH data have the comments:

     Data Processing Notes:

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

     Fluorescence and Transmissivity data are nominal and unedited, except

       that some records were removed in editing temperature and salinity.

     For details on the processing see processing report: 2012-19-proc.doc.

    NOTE: This file was prepared for the use of the Chief Scientist. It includes

       the SBE pH channel which is uncalibrated. It is not considered suitable

       for archiving.
23. Final CHE file steps

The MRGCOR2 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, pH:SBE, Descent_Rate and Flag 

A second set of files were prepared for the Chief Scientist which include the pH channel. From this point onwards both sets are treated in the same way but the 2nd set have “pH” added to the extension in the file names.

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 the Chief Scientist’s name, some formats and units, 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. 
The standards check was run on all files and a problem was found with the dissolved oxygen sample format and the salinity bottle units. Those problems were resolved.

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 2012-19-bottles-final.csv. 
A second set of files (CHEpH and CTDpH) that include the SBE:pH data have been provided for the use of the Chief Scientist. They will not be placed in the OSD_DATA_ARCHIVE due to quality concerns.
24. Final Checks and History and Special 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.
Particulars: (Mostly notes from log book)
5. Pressure offset -1m

7. Pressure offset -1m

9-17. Surface samples only – 2 bottles

18. Surface samples only – 3 taken – one extra for unanalyzed water

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
	
	

	pH
	0692
	21Apr11
	IOS
	
	

	SBE 43 DO sensor
	1119
	29Mar2011
	Factory
	
	

	WetLabs Eco Fluorometer
	2215
	Aug2011
	IOS
	
	

	Transmissometer
	1396DR
	26Jan2012
	IOS
	
	

	Altimeter
	43281
	n/a
	n/a
	
	

	Pressure Sensor
	69698
	15Apr2011
	Factory
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