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PROCESSING NOTES
Cruise: 2007-58
Agency: IOS, Ocean Sciences Division, Sidney, BC & NRCAN PGC & Royal Roads University
Location: B.C. Mainland Inlets (CTDs in Seymour and Belize Inlets)
Project: Paleoclimate / Paleoceanography
Party Chief: Dallimore A.

Platform: Vector

Date: 5 November 2007 – 15 November 2007
Processed by: Germaine Gatien

Date of Processing: 4 August 2008 – 8 August 2008
Number of original CTD casts: 15
Number of CTD casts processed: 15
Number of original rosette casts: 14
Number of rosette casts processed:  14
INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD (#0443) was mounted with a Chelsea/Seatech transmissometer (#953DR), an Altimeter (#1252) and a SeaBird dissolved oxygen sensor (#1119) which was pumped. The salinometer was an 8400B model Autosal (S/N 68572).  
SUMMARY OF QUALITY AND CONCERNS
The rosette sheets and daily log book were missing details about equipment used. 

The quality of the salinity bottle comparison is limited by the small number of bottles available, the limited range of salinity sampled and doubts about the reliability of the Autosal analyses. Fortunately, there was a post-cruise factory report that indicated no drift in the primary conductivity sensor.
The comparison of SBE dissolved oxygen data with titrated bottle samples was more difficult to interpret than usual because of the complex DO profiles of the region sampled. When the sensor went back to the factory in February 2008 SeaBird reported that the membrane was torn, but the calibration had not drifted much. The post-cruise calibration was used in processing these data. The sensors performed well, showing considerable detail but having the usual hysteresis. The data should be considered roughly:

  •
±0.4ml/l from 0 to 100db

  •
±0.2ml/l below 100m

PROCESSING SUMMARY
1. Seasave
This step was completed at sea; the raw data files have extension HEX. 
2. Preliminary Steps

The Daily Log Book and Rosette Log were obtained. There was no information entered about what equipment was used.
Individual dissolved oxygen bottle files were obtained but they lacked flag channels and comments.

Salinity data were obtained in spreadsheet format. 
The cruise summary sheet was completed.

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

The CTD calibrations were checked. The pressure offset was adjusted to +6.3db based on drift noted over recent years in this sensor. The oxygen sensor calibrations were changed to those of a post-cruise calibration which was closer to the cruise time than the pre-cruise check. Damage was found at the factory in January 2008 and judging by the results of 2007-61 it is likely that it occurred before this cruise. The configuration file was saved as 2007-58-CTD.con.
3. Conversion of Raw Data

The files were converted to CNV files. Plots were made of a few files and indicate that temperature and conductivity channels are close during downcasts, but are frequently quite different during upcasts with a lot of noise in all channels. The upcast and downcast traces are further apart than usual; this is true of both primary and secondary data. The altimetry, while noisy, looks usable near the bottom. Transmissivity data look fine. The descent rate is quite smooth on downcasts.
Rosette files were converted using a start time of -2s and duration of 5s.
All files were then converted to IOS HEADER format and renamed as *.BOT. All BOT files were plotted and no significant outliers were found.
4. 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
5. CELLTM

A few casts with a very steady descent rate were studied to determine the choice of parameters for CELLTM. Settings of (0.02, 7), (0.02, 9), (0.03, 7), (0.03, 9) and (0.0245, 9.5) were tried. There were stops for bottles for all but one cast, and the noisiness of the upcast data makes this a difficult judgment with several choices looking similar, all the choices improving the data . A similar result was found for 2008-61 when the data were also very noisy but there were some casts with no stops; either (0.0245, 9.5) or (0.03, 7) seemed best for both conductivity sensors for that cruise. 
CELLTM was run using (0.0245, 9.5) for both channels.
6. DERIVE

Program DERIVE was run twice: 

on all casts to calculate primary and secondary salinity.

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 was plotted to check for agreement between the pairs of T and C sensors. 
	Cast #
	 Press
	T1-T0 
	C1-C0
	S1-S0
	Descent Rate

	5
	350
500
	-0.0008
-0.0009
	-0.00003
-0.00005
	+0.0003
+0.0003
	Low, steady

	6
	350
500
	-0.0006
-0.0006
	-0.00003
-0.00003
	+0.0003
~0 Noisy
	Mod, very steady

	12
	350
	-0.0009 
	-0.00003
	+0.0011
	Mod, very steady

	14
	300
	-0.001
	-0.00006
	+0.0015
	Mod, fairly steady


The differences are all very small for the early casts, higher for casts #12 and 14. Other casts are too shallow for this comparison to tell us much. While the later two are shallower than the early ones, they have lower temperature gradients at the level of the comparison, so may be the more reliable. Or there could have been drift through the cruise. To test that idea, salinity was examined for all casts that got to at least 190db and there was a change between casts 9 and 10 with salinity differences of about +0.0007 up to cast #9 and differences of 0.001, 0.0015, 0.0014, 0.0017, 0.0017 and 0.0016 for casts 10-15. To see if this is due to local temperature gradients or is real calibration drift, the T gradient at 190db was examined and while there were variations, there was nothing systematic to explain the increase in salinity differences. The change in differences is also observed in the data during bottle stops, so this is not a matter of a variable tilt to the CTD in motion due to varying descent rates. So there is probably some real drift, though it is not large.
8. Conversion to IOS Headers

The IOSSHELL routine was used to convert SEA-Bird 911+ CNV files to IOS Headers. There were problems the first time this was done because of some format errors in the SeaBird headers for the entry of station names and depths. After these were fixed in the CNV files, conversion was successful. One station name was also changed as it was mentioned in the log book that it was entered wrong.
CLEAN was run to replace pad values in the Pressure channel using linear interpolation based on scan number.
9. Checking Headers

A header check was run and no problems were found.

A cross-reference list was compared to log entries and no errors were found in positions or station names. 

The average surface pressure is ~1.2db which is a little low for the Vector, but the salinity is low and the casts were in protected water, so they probably were started in shallow. 

Track plots were produced and added to the end of this report.
The altimeter values were exported to a spreadsheet. Plots were checked for every cast because there were a lot of spikes at the bottom; despite that the algorithm worked very well. 
10.  BOTTLE FILE PREPARATION 
A track plot was produced to check that positions were correct in the BOT files and no problems were found. 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. 
For cast #3 the rosette file indicates that 14 bottles were fired, but the file shows 15 bottles fired. There are some inconsistencies between the samples depths and confirmed pressures on the rosette sheet. Bottles closed at 100db and 110db, but only one is listed in the log with 100 as the Sample Depth and 110 as the Confirmed Pressure and all confirmed pressures above that are not close to the sample depths given. Based on an initial comparison of the CTD DO with the DO bottle samples, it looks like the surface bottle is the one that was not sampled. Since there is no sample number assigned, bottle #15 was dropped from the ADDSAMP file.
The ADDSAMP file was converted to CST files to form the framework for the bottle files. Sample numbers were added to the BOT files (output: SAM) which were then bin-averaged on bottle number. 
The salinity data were provided in EXCEL format with a comment and flag channel. Channel names were changed to standard format and the file was saved as 2007-58-sal.csv. The files were converted to individual SAL files.
The dissolved oxygen data were received in individual OXY files without flag channel and comments. ADD CHANNEL was run to create ADD1 files with a flag channel. There were a number of problems.  

· Cast #2 was in two parts, so a text editor was used to add the data from 2007-58-0002_1.ADD1 to 2007-58-0002.ADD1; there were 2 lines for one sample, but the values were both 0 so only one was retained. 
· There were a number of comments in the rosette log sheets beside zero or low values questioning the titration. The analyst was inexperienced, and the values look reasonable. No flags were entered for those samples, but that will re-examined after COMPARE is run. 
· A note in the rosette log says that the depths for cast #3 should be adjusted to those given as Confirmed Pressure on the sheet. But as mentioned above the bottle files show that there was an extra bottle fired and that was at 100db. It looks like there is no surface sample, but that should be clear after COMPARE is run. For now, the samples will be flagged “c”. These may be removed after COMPARE is run.
· Two samples from cast #13 were flagged “c” and a note added to the header to indicate that there were small air bubbles after acidification as indicated on the log sheet.
· Cast 5, sample 59 was entered twice in the OXY file, the first value was 0 which is clearly wrong, the second value, 4.379, makes sense so was the one chosen.

· Cast 10, the bottom bottle has a value 0.604 in the OXY file but an “X” for the value on the rosette sheet along with the comment “screwed up titration”. The CTD Dissolved Oxygen value is ~2.4ml/l, so the bottle does look bad. A pad value was entered in the ADD file.
The ADD1 files were sorted on sample number. (output: ADD)
The SAL and ADD were merged with the CST files in two steps. (Output: MRG1 and MRG3) 
The MRG3 files were then merged with SAMAVG files (MRG) and then put through CLEAN to remove SeaBird headers and comments from the secondary files. (MRGCLN1) 
11. COMPARE 
Salinity
COMPARE was run. Many of the samples had been flagged as having had no liners in the bottles. All the flagged values were outliers in COMPARE with differences >0.03. Both samples from cast #8 and 2 from cast #15 were also major outliers and were flagged “c”. One from cast #14 was a minor outlier, but will not be flagged. There are only 11 points left in the fit after the flagged values are excluded. The primary CTD salinity was found to be low by 0.0042 and the secondary by 0.0032. 
A fit of differences against salinity values suggests higher differences at lower salinity, but the data fall into two clusters with only 2 points in one. When we include only unflagged samples from below 300db (those have salinity >30.4) the primary is low by 0.003 and the secondary by 0.0021. There appears to be some time or pressure dependence in the fits as well, with higher differences for the first cast when the salinity was lowest. There are only 6 casts with useful bottles and the values are very close for 5 of them. The time-dependence was slightly smaller for the secondary than the primary. It is impossible to separate salinity, time and pressure dependence because the samples from the early casts were shallow with low salinity and the later ones deeper with higher salinity.
Dissolved Oxygen

COMPARE was run. Plotting the differences versus CTD identified 2 extreme outliers. Investigation showed that for both there were errors in the ADD files which were fixed (details in previous section) and then COMPARE was rerun. When outliers were excluded the fit against DO was found to be:
DOX_BOT = 1.0103 * DOX_CTD + 0.0776

The fit found for 2007-61 and 2007-62 were:

DOX_BOT = 1.0263 * DOX_CTD - 0.0314 and
DOX_BOT = 1.0476 * DOX_CTD - 0.0066

The offset for this cruise is very different from the earlier ones. Three possible explanations are that sampling anoxic waters has affected the fit as has been noticed in the past, or that the damage noted at the factory in January 2008 occurred during this cruise or that the complex DO profiles at some casts are confusing the issue. To test these theories, the data were broken down into different groups:
  
DOX_BOT = 0.9785 * DOX_CTD + 0.2034 (All data with DO>0.4ml/l)

DOX_BOT = 1.0122 * DOX_CTD -  0.04 (casts 1-4 all data)

DOX_BOT = 1.0029 * DOX_CTD + 0.00005 (casts 1-4 DO>0.4ml/l)

DOX_BOT = 1.0415 * DOX_CTD -  0.1372 (cast 1)
DOX_BOT = 0.9827 * DOX_CTD + 0.2033 (casts 5-15)
DOX_BOT = 1.0103 * DOX_CTD + 0.0776 (all data)
Excluding low DO values from 2007-58 did not make a big difference to the fit, but that could be because hypoxia may have affected the sensor for the whole of casts 2-4.  However, the fit to all data from casts 1-4 looks similar to the results of 2007-61 even though the earlier cruise had no low DO values. And cast #1 looks more like casts 2-4 than 5-15, even though the range of values was very limited with no low DO values. So hypoxia does not look like the explanation. In recent years this has not seemed like a major problem due to improvements in the sensor membranes, so that is encouraging.

An examination of DO profiles from the SBE DO sensor shows that for casts 11 to 15 there is a DO minimum around 65db and a maximum at depth; for casts 5 and 6 there is a similar profile with the minima deeper but the profiles are a little simpler. For casts 9 and 10 the profiles are very complex. 
DOX_BOT = 0.9986 * DOX_CTD + 0.2020 (casts 11-15)

DOX_BOT = 1.0257 * DOX_CTD - 0.0075 (casts 1-10)

The fit for data selected from casts or parts of casts that had fairly smooth profiles was:

DOX_BOT = 1.0288 * DOX_CTD - 0.0119 (parts of casts 1-11)
The positive offsets appear to be associated with the most complex casts. This probably indicates that the sensor was unable to equilibrate during bottle stops because of large gradients and/or high local variability. For the casts with the least complicated profiles, the fit is fairly close to the ones we expect from this instrument. The effect of DO variability does not allow a conclusion on damage to the sensor.
A quick test was done to see how large an effect using the post-cruise calibration had on the data and it is not significant. That probably means most of the correction is not due to calibration drift but rather the effects of poor response time. The corrections are small, on the order of <0.2ml/l at 7ml/l.
The fit for cast #3 looks pretty strange; 9 of the 14 bottles have very low DO values, but the top ones look odd too. Since there are some doubts about which samples go with which bottles for this cast, further study was made of them. The assignment decided on earlier (top bottle not sampled) looks slightly better than assuming that the bottom bottle was not sampled, or that the bottle at 110db was not sampled. In either of the alternative assignments, the differences in the top 50db are extremely large. At depth the situation is not obvious due to all the very low values, but no better correspondence could be found. The sample # assignment will not be changed and the “c” flags will be left on all samples. (See file “cast_3_DO_sampling.xls.)
COMPARE outliers were examined to decide what flags should be added to the DO data. Most of the 6 significant outliers are associated with noisy CTD data. Plots were made of Salinity versus Dissolved Oxygen from both bottles and CTD. There are many odd features in those profiles, but they look real as they occur at many stations and reflect DO reversals seen in the full DO plots.
· Cast #1 – Sample #1 - 56db. This bottom bottle values looks bad in COMPARE. The rosette sheet entry for the DO value says “missing”, yet in the file it is given as 3.126ml/l. During the stop at the bottom the CTD DO fell from about 2.8 to 1.8. The value looks off in a Salinity vs DO plot as well. Flagged “c”.
· Cast #4 – Sample #38 - 51db – Bottle is slightly lower than expected in Sal vs DO plot at a level where the CTD might be expected to be too low due to poor response in region of rapidly rising DO. Moderate outlier in COMPARE with values lower than CTD, at level where CTD might be expected to be too low due to poor response to large gradient. Flag “c”.
- Sample #41 - 11db - Bottle is lower than expected in Sal vs DO plot and moderate outlier in COMPARE. Flagged “c”.
· Cast #5 – Sample #45 – Outlier in DO vs Salinity plot and in COMPARE. Flagged “c”.
· Cast #9 – Sample #96 – Outlier in DO vs Salinity plot and in COMPARE. CTD DO is noisy but this is an area where it would be expected to read low and the bottle is even lower. Flagged “c”.
· Cast #12 - Sample #136 – Outlier in COMPARE. CTD DO is noisy and there is a lot of structure in the area, so the bottle may well be fine. Looks ok in profile of bottle DO vs SAL. No flag assigned.
· Cast #13 – Samples 138 & 147 – Previously flagged because of comment about bubbles, but look fine in COMPARE, so flags were removed.

· Cast #14 – Sample #152 – Outlier in COMPARE but profile of SAL vs DO is ok and the DO structure is complex so likely the CTD is the problem here. No flag assigned.                                        

· Cast #14 - Sample #154 - Outlier in COMPARE but profile of SAL vs DO is ok and the DO structure is complex so likely the CTD is the problem here. No flag assigned.

· Cast #15 Sample #159 – Mild outlier in COMPARE and in profile of SAL vs DO. DO looks complex so problem may with CTD DO sensor’s ability to keep up. No flag assigned.

11. Other Comparisons
Previous experience with these sensors – 
· Both conductivity sensors were recalibrated after this cruise. If the drift were steady with time then the secondary salinity would be expected to be high by 0.0003 and there was no drift noted in the primary. If the drift is dependent on number of casts then we would expect them to be high by (very roughly) 0 and 0.0015.
· During cruise 2007-61 in October the primary was found to be low by 0.006 and the secondary by 0.003. When only the 4 bottles with salinity >33 are included they were low by an average of 0.0029 and 0.0015. A fit of differences against salinity crosses the axis at about 34psu. Based on this and a number of other calibration puzzles, a test of the linearity of the Autosal was done in April 2008. The check against standard water indicated that values were good at 35psu, but reading high by about 0.009 at 30psu. That would make the CTD look low by 0.009 at 30, which is close to what the 2007-61 fit against salinity would suggest. The salinity was later recalibrated based on the post-cruise calibration at the factory.
· The DO sensor was used during 5 other cruises in 2007. The correction appeared to be getting smaller with time, though the range of DO values sampled varied greatly among the cruises. When it went to the factory in February 2008 they reported that the membrane had torn, but the drift in calibration since the previous report was small.
· The pressure sensor has been used often. The offset has been increasing and was +6.3db for a cruise in October 2007 and +6.5 in March 2008.
Historic ranges – There was no useful climatology available. 
13. SHIFT

Dissolved Oxygen
Tests were run using settings from +90 to +130 records on 3 casts. Judging by how the downcast vs upcast trace offset compares with that of temperature, the best choice overall appears to be to advance the DO channel by +110 records (4.6s). That setting has been used for all 2007 uses of this sensor. SHIFT was run to apply to advance DO by 110 records.

Conductivity
Tests were run on a few casts with a steady descent rate to determine the best shift of the conductivity sensors based on reduction of instabilities in salinity without oversmoothing. The best settings proved to be +0.3 for the primary and -0.4 for the secondary conductivity.

SHIFT was run using +0.3 and -0.4 records for the primary and secondary conductivity channels.

12. 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: none
13. CALIBRATION STUDY

The results of the post-cruise calibration suggest that the primary conductivity sensors had no significant error, and that the secondary would be reading high, probably by about 0.0015 salinity units.

From COMPARE we have the primary being low by 0.0042 and the secondary by 0.0032 (or low by 0.0030 and 0.0021 using only the 4 samples from below 300db.). The post-cruise calibration shows the sensors differing by about 0.0015 whereas in section 7 the differences between sensors were found to be ~0 at the beginning, rising to 0.0015 by the end of the cruise. COMPARE which averages over all casts has a difference of ~.001. It looks as if at least one sensor was drifting through this cruise, though the limited sampling must be kept in mind. Given that the primary showed no drift from the previous factory calibration, it is probable that the secondary that was drifting. 

There were only 11 salinity samples that were not flagged. Moreover, there have been some concerns with the performance of the Autosal in recent months. During 2007-62 using different sensors, the salinity analysis showed the salinity to be low by 0.002, but post-cruise factory calibration of the conductivity sensor showed it to be high, probably by ~0.003. This appears to be an Autosal problem. A linearity test run on the Autosal in April 2007 indicated that salinity error was ~0 at 35 salinity units, but the reading was high for lower salinity. At 30psu, the Autosal gave a value high by 0.009 and at 10psu it was high by 0.01. All the bottle samples from this cruise have salinity <30.5. The Autosal test was based on just 4 samples from a wide range of salinity and should not be over-interpreted, but it does support the conclusion that the CTD was not in fact reading low.  (NOTE: A recent linearity test showed much better results; this test was run after some repairs to the instrument, though it is not obvious that the repair was relevant. Nonetheless, working on the Autosal may have fixed a problem.)

It is wise to consider all Autosal results from latter half of 2007 and the first half of 2008 with caution. 

14. DETAILED EDITING

The primary sensors were selected for archiving for the reasons given in the above section; there is little difference in noise level in either set of sensors.
CTDEDIT was used to clean salinity lightly and to remove data from before the pumps were turned on and other corrupted data.  On-screen plots of descent rate and pump status were used to aid in distinguishing instrumental noise from real variability. There was very little corruption by shed wakes.
All casts required some editing. Note was made of the editing details in the headers of the relevant files. 
15. Initial Recalibration
The primary salinity will not be recalibrated based on the post-cruise calibration.
From section 11 we have the following equation for recalibration of DOX: 

DOX_BOT = 1.0288 * DOX_CTD - 0.0119 

File 2007-58-recal1.ccf was prepared to apply the above correction to the DO channel in the SAM and MRG files. COMPARE was rerun for dissolved oxygen and showed that the recalibration was effective. (See 2007-58-dox-comp2.xls.) 

The edited downcast files, EDT, were recalibrated using 2007-58-recal1.ccf. (Output: COR1)
16. 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 and no further editing was deemed necessary.

17. Final DO comparison and calibration
SHIFT addresses errors due to transit time. The comparison with titrated samples allows a correction for drift in calibration, leaving an error due to poor time response of the sensor (though some of that may also be addressed in the first recalibration if the CTD DO had not fully equilibrated.) To analyze what error remains due to time response, a comparison is made between the downcast values at the depths of bottles and the titrated DO values.

The COR1 files were bin-averaged (0.25db bins) & thinned to the usual bottle levels. Then CTD DO values were compared with the upcast bottle DO values. Plots were made of differences against pressure and DOX, and outliers were excluded. At first glance, the fit against DOX looks more promising than that against pressure. However, while a linear fit to the same data points included in the 1st run of COMPARE has pretty good results for very low and very high DO, it doesn’t fit the data in the oxycline well at all. Polynomial and exponential fits don’t work very well either. The best result came by looking at the differences against pressure and dividing them into two pressure ranges. The following fits were found:

DOX_CORRECTED = 0.0002 * Pressure -  0.019 (For Pressure > or =200db)

DOX_CORRECTED = 0.0012 * Pressure -  0.023 (For Pressure <200db)

(See 2007-58-dox-comp3.xls.) File 2007-58-recal2.ccf was used to apply the above corrections to the thinned files. COMPARE was rerun and the results indicate the above recalibration was effective. (See 2007-58-dox-comp4.xls.) 
File 2007-58-recal2.ccf was then applied to the AVG files, but not to the bottle files since this error does not apply to data collected while stopped. (Output: COR2) 

18. FINAL CTD files steps (REMOVE and HEADEDIT)
For all casts the following channels were removed from the COR2 files: Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Oxygen:Voltage:SBE, Descent_Rate, Status:Pump, Altimeter and Flag channels. (Output: *.REM)
CHANGE UNITS was used to derive Oxygen:Dissolved:SBE in umol/kg.

REORDER was used to get the two SBE DO channels together.

HEADER EDIT was used to fix formats and channel names and to add the following comments:
Transmissivity data are nominal and unedited except that 

some records were removed in editing temperature and salinity.

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

  •
±0.4ml/l from 0 to 100db

  •
±0.2ml/l below 100m

The Standards Check routine was run and HEADEDIT adjusted until no further problems were found. The files were named CTD.
A final check on the dissolved oxygen values was done by calculating DO saturation. Plots show surface values ranged from ~75% to 90%. The highest values were in Belize Inlet and the lowest in Seymour Inlet. Surface bottles confirm that the dissolved oxygen values are ok, and where low SBE DO values are seen in downcasts they are also low in upcasts; so the low saturation values are assumed to be real.
As a final check on the files a track plot, cross-reference listing and HEADER CHECK were run. No errors were found.

19. Final Bottle Files

The MRGCOR1 files were put through SORT to rearrange data with increasing pressure.

REMOVE was run to remove Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Status:Pump, Oxygen:Voltage:SBE, Descent_Rate, Altimeter and Flag for all casts.
CHANGE UNITS was used to derive Oxygen:Dissolved:SBE in umol/kg.
REORDER was used to get the two SBE DO channels together.

HEADER EDIT was run to fix formats and units, and to add a comment about quality. (Output:*.CHE)
Standards check was run on all files and it was found that the station names and maximum depths were missing. Those details were added to the CHE files.
22. Producing final files

A cross-reference listing was produced for CTD and CHE files.

HEADER CHECK was rerun; no errors were detected.
The sensor history was updated for the CTD sensors.
Particulars from logs
3. Bottle 4 bottles H2S

4. At least 7 bottles had H2S.

9. Station name wrong in file.
Institute of Ocean Sciences  CRUISE SUMMARY

	Cruise ID#:    2007-58

	Dates:   Start: 5 November 2007                       End: 15 November 2007

	Location: B.C. Mainland Inlets

	Vessel:  Vector                                            Party Chief: Dallimore A.

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

	1
	SEABIRD
	911+
	0443
	Yes
	Yes


CTD Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2968
	22Aug07
	Factory
	
	

	Conductivity


	1766
	21Aug07
	“
	
	

	Secondary Temp.


	
4752
	06Mar07
	“
	
	

	Secondary Cond.
	2399
	25Apr07
	“
	
	

	Transmissometer
	953DR
	23/04/07
	Factory
	
	

	SBE 43 DO sensor
	1119
	10Nov06
	Factory
	11Jan2008
	Factory

	Altimeter
	1252
	?
	?
	
	

	Pressure Sensor
	63507
	25/10/2004
	Factory
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