REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	27-May-2010
	An error was found in the calibration parameters used in processing this cruise. It is estimated that pressure is low by <0.5db, so no correction was applied. For details see file “Report on Calibration Errors for Pressure Sensor #77511, CTD 0585 “ in Osd_Date_Archive\Cruise_Data\DOCUMENTS

	
	


PROCESSING NOTES
Cruise: 2003-15
Agency: OSAP

Location: North-West Pacific / Knight Inlet
Project: Nestucca / LaPerouse / Knight Inlet
Party Chief: Yelland D.
Platform: John P. Tully
Date: May 16, 2003 – May 25, 2003
Processed by: Germaine Gatien

Date of Processing: 22 July 2003 – 25 August 2003
Number of original CTD casts: 80 (including one file with only surface data)
Number of casts processed: 79
INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD (#0585) was mounted with Transmissometer 333DR, Seapoint Fluorometer (#2229), SeaBird Model SBE43 Dissolved Oxygen sensor (#47), PAR sensor (#4565) and SPAR sensor model ASR224D (#16504). The deck unit S/N was a SeaBird model 11 (#0508). 

SUMMARY OF QUALITY AND CONCERNS
There were a number of errors in the naming of files. This appears to be the result of multiple operations at one site, with confusion about event numbers. The record of event numbers in the Daily Log was in good order, so these errors were easily resolved. 

There were a number of serious errors in the rosette sheets such as duplicate sample numbers and samples attributed to bottle firings that had been planned but had not actually occurred. In a number of cases bottles were fired but not noted in either the Daily Log or the Rosette Log. It is believed that these were either accidental or done to provide samples for immediate use, not for the archive. It is very helpful to make a brief mention of such bottle firings in the Daily Log. There were many erasures in the rosette log “sample depth” column. Rather than erase it is recommended that the new pressure be entered into the “confirmed pressure” column and the original entry be kept. This information helps reconcile discrepancies between the CTD files and the rosette log. The problems in the rosette log led to many extra days work to process this data.
There remains some uncertainty about the depths from which some samples were collected. Changes made based on comparison of salinity bottles and CTD data were generally validated by nutrient analysis.

The conductivity and temperature sensors showed a large drift when they were returned to SeaBird in July 2003 and the conductivity cell was found to be cracked. The results of the report were used to recalibrate the temperature and salinity.
The dissolved oxygen sensor continues to show poor time response but the calibration against bottles during bottle stops looked better than usual. Attempts were made to correct for time response problems but errors are considered to be on the order of:

· ±0.6ml/l in the top 100 (but most points are within 0.4 ml/l)

· ±0.2 ml/l from 200m to 500m

· ±0.15 ml/l from 500m-1500m

· unreliable below 1500m

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

2. Preliminary Steps

The Log Book was obtained. Salinity and oxygen calibration data was obtained. Titrated chlorophyll data was obtained. The cruise summary sheet was completed.
The configuration files were obtained and the calibration constants were checked. An error in the serial number for the pressure sensor was corrected and the resulting file named 2003-15CTD.con. 
The sensor history was found.
The files named 2003-15-0022 actually concern event #23, so they were renamed to 2003-15-0023.

A number of files had non-standard names (an extra 0 had crept in); these names were corrected.
3. Conversion of Raw Data

The raw data was converted using configuration file 2003-15-ctd.con. Rosette files were converted.
The PAR sensor was not used for all casts, but was converted for all and will removed later in the processing. A few casts were checked to ensure that all expected channels contained reasonable data.
4. WILDEDIT

There appear to be quite a few spikes in conductivity but almost all are in the upcasts.

Program WILDEDIT was used to remove spikes in the pressure channel only.  Parameters used were: 


Pass 1    Std Dev = 2

Pass 2    Std Dev = 5

Points per block = 50

5. CELLTM

For 2003-12 which immediately preceded this cruise (0.02,7) was used for (alpha, 1/beta). For this cruise the same equipment was used except that the oxygen probe was mounted on the CTD. A check was made to see if the same parameter was effective for this mission. One cast was checked using (0.02,9), (0.03,9), (0.02,7) and (0.03,7). The overall best choice was found to be (0.02,7) for both channels but the differences were not large; CELLTM was run on all casts using (0.02,7).

6. DERIVE

Program DERIVE was run twice: 

on all casts to calculate primary and secondary salinity.

on all casts to calculate the differences between primary and secondary channels for temperature, conductivity and salinity and to calculate the descent rate. 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. The secondary temperature is a little noisier than the primary. In previous use of this equipment it was noted that the temperature sensors were farther apart than usual and that continues to be the case. The conductivity values are farther apart than for the 2003-12 and the secondary conductivity continues to be very noisy. The secondary salinity is naturally very noisy too. The primary salinity looks fairly smooth. The salinity differences are on the order of 0.006 which is higher than noted in the previous cruise. 
These sensors were among some recently sent to SeaBird and they report that one of the conductivity cells was cracked. 
The differences between sensors were generally noisy so the figures that follow are rough averages: 

	Cast #
	 Press
	T1-T0 
	C1-C0
	S1-S0
	Descent Rate

	52
	1000
	-0.004
	+0.00018
	+0.0065
	Noisy but very high

	101
	1000
	-0.004
	+0.0002
	+0.006
	Noisy but very high

	101
	2100
	-0.004
	+0.00015
	+0.006
	Noisy and slowing down for bottom

	120
	1000
	-0.004
	+0.0002
	+0.0065
	Noisy but very high


The transmissivity looks good with maxima around 88% and up and downcast similar for the deepest cast. The fluorescence looks reasonable. 

8. Conversion to IOS Headers

The IOSSHELL routine was used to convert SEA-Bird 911+ data to IOS Headers. 
CLEAN was used to add event numbers and to remove pad values in the pressure channel using linear interpolation based on record number.

The rosette files were converted to IOS files, put through CLEAN to add event numbers and named BOT. All BOT files were plotted and no significant outliers were found for T0, T1, S0, S1 or DOX. The fluorescence was frequently very noisy even at depth so will be checked carefully later.
9. Checking Headers

A header summary and a header check were produced. Cast #6 was found to have errors in the lat and long; these were corrected in the IOS file and CLEAN was rerun.

There were a number of discrepancies between the event number in the daily log and the file numbers assigned to the data files. The file names were changed to match the Daily Log event number.

There were also a number of errors in station names. The names from the Daily Log (often confirmed by entries in the Bioness Log for casts at the same site) were substituted for those in the headers. 

For details of the above editing see the Particulars section below.

The cruise track was plotted and the positions look reasonable.

The average surface pressure is 2.1db.
T0, T1, S0 and S1 were plotted for all casts. The primary and secondary are reasonably close and the upcasts look like the downcasts. The only problem noted is pressure spiking in cast #192. To ensure that DELETE did not take any of these spiky values into consideration, a text editor was used to remove 12 bad records from the end of the file.
10. COMPARE and BOTTLE FILE PREPARATION

After the headers had been corrected it was discovered that the BOT files lacked PAR and SPAR channels. A set of bottle files with those channels were merged into the BOT files.
The BOT files were examined for bad values in temperature and salinity and none 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. The ADDSAMP file was input to the ADD SAMPLE NUMBER routine to create SAM files from the BOT files. Those files were averaged on bottle number. (Output: SAMAVG)
The SAL, OXY and CHL files were merged with SAMAVG in three steps. (Output: MRG1, MRG2, MRG)
After the initial run of COMPARE on oxygen, chlorophyll and salinity it was discovered that there were problems with the sample numbers. This was very obvious in the salinity comparison. The bad salinity data points were examined and the pattern did not suggest any problem with the salinometer or the CTD sensors. The rosette was changed during the cruise and these problems occurred both before and after that, so the problem does not appear to be the rosette itself. In some cases the CTD does not appear to have fired at the depths indicated on the rosette sheet. The cause of the discrepancies appears to be due to faulty record-keeping although instrumental problems may have exacerbated things if bottles were not firing when expected. (See 2003-15-initial-oxy-comp.xls and 2003-15-initial-sal-comp.xls.)
If there are errors in sample numbers this will be most obvious for salinity comparisons. Neither the oxygen comparison nor the chlorophyll vs fluorescence comparison are as sensitive. The majority of casts had no salinity sampling to show up such problems so a closer look was taken at all casts for any sign of problems with sample numbers. The casts with potential problems were identified by the following steps:

1. Bad salinity values (differences >0.03)

2. Erasures in sample numbers or sample depths in the rosette log sheets

3. Mention in the rosette log of odd oxygen values
4. Suspicious oxygen values as judged by the plot of differences vs. file pair number below 10m
5. Suspicious chlorophyll values as judged by the plot of differences vs file pair numbers below 10m
The files identified (and the evidence of problems - using the numbers from above) are the following: 8(2), 46(1), 60(4),74(5), 91(1,2), 93(3),161(2), 163(2), 177(1,2,4), 189(1,2,5), 200(1). 
The following casts have some evidence of problems, but do not appear to lead to mislabelling:

· #70 there is a note in the rosette log that two bottles did not close; the bottle file does contain sampling for those 2 bottles. There was no oxygen or chl sampling from those samples.
· #74 there is a note in the rosette log: “Didn’t fire again (again)” for one bottle and the sample number has a line through it. But the CTD bottle files do have the information for this bottle. There was no oxygen sample for that sample number. Probably the note should say “did not close again”. 
· #157 there are notes and changes but these refer to mix-ups in how information went into the computer, not misfiring.

Each of the following casts was examined in detail to ensure that the sample numbers are associated with the right Niskin bottles and to look for evidence of problems in the data. Late in the processing Janet Barwell-Clarke provided nutrient data and the results were examined for evidence of sampling errors. The following describe the investigation of individual casts:
8. 
Nothing found to suggest problems
46.
For samples 78 and 79 from 1200 and 1000db both the bottle salinity and oxygen look like they are from shallower depths than given in the Bottle file or the rosette sheet. This could be caused by a leaking Niskin bottle or the bottle could have closed before the firing that created the BOT file. The samples from above 800db look ok and there is no level in the bottle file that has values like those found for samples 78 and 79, so it does not look like a misidentified sample. Those two salinity values were replaced with -99 in the merged bottle files and the original values written into the header. The nutrients look ok for these bottles, so the problem is likely just in the salinity collection or analysis.
60.
Not much evidence of trouble. Shallow cast so would not put much weight on oxygen differences. 
70.
Nothing found to suggest problems
74.
Nothing found to suggest problems
91.
Salinity samples #243, 244 and 245, said to be from Niskin bottles #1, 2 and 3 in the rosette log, look like the CTD values from Niskin bottles #7, 5 and 6 respectively. This is consistent with the information on the salinity analysis sheet, but not with the rosette log. The sal file had earlier been changed to match the rosette log, but was re-edited to match the salinity analysis sheet. In the nutrient analysis sample #251 looks like it is from a different depth. Oxygen was also flagged for this sample. There was no salinity or chlorophyll sampling for that Niskin bottle.
93.
The only suggestion of trouble is that the nutrients for sample #283 look like they are from deeper water than recorded. Chlorophyll and oxygen look ok, so this may be a question of drawing from the wrong Niskin for the nutrients.
157.
Nothing found to suggest problems
161.
Nothing found to suggest problems
163.
There is no clear evidence of a problem, but it is possible. The bottle at the bottom seems closer to the CTD than expected for this sensor.
177.
In the rosette log there are 14 bottles shown but in the CTD rosette files there are only 12. The bottles at the bottom and at 175m do not exist in the BOT files. Samples #410 and #411 are said to be from bottle numbers 13 and 14 but those sample numbers are used for the first two bottles of the next rosette cast (2003-15-0183). The salinity from bottle #1 matches that at 250bars for the CTD and bottle #2 matches 200dbars. It appears that something went wrong with the bottles – misfires, perhaps. The samples from all bottles are not from the depths that were recorded at sea. The chl, oxy and sal files were edited to match the “probable” depths of the samples. The results of the nutrient analysis confirm that these original depths are wrong and the new depths are probably right. 
187.
Nothing found to suggest problems
189.
The salinity from the bottle at the bottom is much higher than anything in the CTD rosette file. This does not look like a misfire, just a bad bottle. While the oxygen flask numbers were changed there is no sign of trouble in the oxygen values. The original salinity bottle value was replaced with -99 and the original value written into a header comment.
200.
 The salinity bottles were all flagged. There is no evidence of problems with OXY or CHL so this is probably just bad salinity.
After making adjustments to the CHL, OXY and SAL files COMPARE was rerun.

DISSOLVED OXYGEN
The OXY files contained pressure, flags and comments.

COMPARE was run. Points flagged by the analyst were excluded from the comparison. When data from above 10dbars were also excluded there was a tight relationship with oxygen. Two minor outliers were also excluded. There was no significant drift with time. Looking at differences versus pressure shows little change between 500db and 1500db, something that has never been noted before. Usually there have been serious problems at depth. (See 2003-15-oys-comp1.xls)
The best fit is against SBE dissolved oxygen so the following recalibration will be used:
Titrated oxygen = 1.1474*(SBE_DOX) - 0.1024. (See 2003-15-oxy-comp1.xls)

which compares well with the results of 2003-08 when the sensor was last used.
Titrated oxygen = 1.152*(SBE_DOX) - 0.139. (See 2003-08-oxy-comp.xls)

The only outliers that were not already flagged by the analyst were not sufficiently out of line to be flagged.
After running SHIFT and DELETE a set of recalibrated, averaged and calibrated downcast files will be compared with the titrated values. At that point a fit of differences vs pressure may be chosen to correct the data further to remove time-response errors not corrected by SHIFT. 

Salinity comparison

The salinity spreadsheet did not have quality flags for samples that had comments suggesting problems. The analyst was not available at the time of processing so a decision was made to enter a “d” in the quality flag column for any cast with comments suggesting problems. The spreadsheet was converted to IOS Header files and the output files were renamed *.SAL. The comments from the spreadsheet were added to the headers of the SAL files. 
When the flagged samples and data from above 500dbars are excluded there is a reasonable fit of differences versus pressure, although there is more noise than usual. There is no significant time dependence although the noise level is higher towards the end of the cruise when the sampling was in areas of active mixing. As noted during 2003-12 the secondary sensors are closer to the bottles, but the signal is very noisy. Both sensors are low, the primary by 0.007 units and the secondary by 0.002 units. 
Sample #98 from cast #52 (1473db) had bottle salinity lower than the CTD primary salinity by ~0.014 units. This record will be flagged as “c” since there were no observations of problems with the sampling or analysis. (See 2003-15-salcomp.xls for details.)
For 2003-12 the CTD salinity was lower than the bottles by 0.0056 PSU for the primary and 0.0013 PSU for the secondary.  The primary conductivity sensor was sent to SeaBird in July 2003 and they report that the conductivity cell was cracked. They report a drift of 0.004 PSU/year in the salinity, but they also report a drift in the primary temperature sensor of 0.00264 Cº/year. The previous recalibration took place just over a year before this cruise. The temperature error appears to have held steady since August of 2002, but the results of salinity comparisons suggests that most of the drift in salinity has occurred since March. See Report on sensors 2023-1763.doc for details on the calibration. A test was done on this data by recalibrating just the primary temperature in the SAM files, subtracting 0.0027 Cº, recalculating the salinity and rerunning the COMPARE routine to see what the residual salinity differences were. The primary salinity was found to be low by 0.0044 PSU. Recalibration of the primary salinity will be done by adding 0.0044 PSU after applying the temperature correction. (See 2003-15-salcomp1.xls.) 
Fluorescence-chlorophyll comparison

Errors were corrected in the spreadsheet. The spreadsheet was converted to IOS header files, and renamed *.CHL. The comments from the spreadsheet were added to the headers of the CHL files.
The comparison of fluorometer and extracted chlorophyll showed a good correspondence for most of the offshore casts:

CHL = 1.116 * FL + 0.09
For 2003-12 the result was CHL = 0.9 * FL - 0.03.
For the first few casts close to shore and the casts in Queen Charlotte Sound and Knight Inlet, the results were quite different with fluorescence significantly lower than chlorophyll. Those were regions of very high fluorescence near the surface and the sampling was all close to the surface in the latter part of the cruise. The fluorescence was frequently off-scale. A quick check of time-of-day shows no clear obvious correlation, but that could be lost in the other variables. (See 2003-15_chl_comp.xls for details.)
11. SHIFT
Conductivity
Based on the results of 2003-08 (-0.5 records) and 2003-12 (-0.6 records), tests were run using advancements of -0.4, -0.5, -0.6 and -0.8 records. The results were examined in T-S space with the best results those that minimize unstable spiking without oversmoothing. The best results were with a shift to the primary conductivity of -0.5 records for a net advancement of about 0.05s (since the deck unit had advanced it by +0.073s). No study was made of the secondary conductivity since the data looks noisy and is unlikely to be used.
All data was put through SHIFT using -0.5 records.

Fluorescence

To find what shift is needed for the fluorescence, upcast and downcast profiles for 2 casts were examined to determine the vertical offset of the temperature and fluorescence traces. The differences between these two offsets is 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. The range of values was from 1.2s to 1.8s. Since there are likely to be more flow-rate problems in the upcast than the downcast the conservative choice of 1s was made; a shift of +24 records was applied. This is the same figure that has been applied to all recent data sets.
Oxygen 
The dissolved oxygen sensor continues to show time-response problems, but this data looks a little better than has been observed recently. During bottle stops the oxygen values reach equilibrium faster. In the past the setting that was chosen made up and downcasts look reasonably similar, but did not match the time taken to reach equilibrium during stops. This may mean that the flow rate to the sensor was better for this cruise and the delay is just that due to the response time of the sensor. The flow-rate problem may have been more severe during stops in the past.
To determine the best shift value to apply the data was studied in three different ways.

· During stops for bottles the difference was found between the time taken for the temperature and salinity to reach equilibrium and that for the DOX to do it. Generally the difference is about 11s or 220 records.

· Features in upcast and downcast traces were compared for depth. This is difficult with DOX data because the poor time response reduces the sharpness of features. Nonetheless an estimate of from 180 to 220 records was made.

· Studying what shift makes the offset between downcast and upcast DOX equal that between downcast and upcast temperature. Estimates of 220 to 260 records were made looking at small sections of profiles away from bottle stops. When comparing the effect of shifts on rosette casts to see if the downcast looks like the upcast at the end of bottle stops the best estimate is +200 or +220 records.
For all previous cruises using this equipment a shift of +220 or +240 was deemed best. Using +220 records looks like a good choice for 2003-15. All casts were shifted by +220 records.
12. DELETE

CLEAN was run to replace pad values in pressure with interpolated values and to fix the event numbers.

The following DELETE parameters were used: 

 
Surface Record Removal: Last Press Min   
Maximum Surface Pressure (relative): 10.00


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    10.00 dbars to 10 dbars less than the maxiumum pressure 
 
Sample interval = 0.042 seconds. (from header)

COMMENTS ON WARNINGS: None
Plots showed no signal for the PAR for casts 49-54 and 86-147. There is a signal for cast #46, but it is extremely noisy and unbelievable. The channel will be removed from casts #46-54 and #86-147 later.
13. DETAILED EDITING

The secondary sensors appear to be closer to the bottles, but they are very noisy. The calibrations show no significant drift with time or pressure, so a simple offset will be all that is needed to recalibrate the primary. The primary sensors were chosen for further processing. 

Page plots were produced using T0,S0. These plots were examined for spikes and instabilities and used to guide the use of CTDEDIT. Where unstable features were clearly due to shed wakes the data was removed. Salinity was cleaned where large spikes occurred. Small spikes (mostly “overshoots” in large T gradient areas) were cleaned only if it was clear they were due to imperfect alignment of T and C. Small two-sided spikes in salinity will mostly be removed by metre-averaging.  Editing of salinity was done where it appeared that would not be the case. In a few cases the descent rate and pump status were examined to determine if unstable features should be removed or not.
All casts required a little editing. 
The following casts were edited more extensively: 21,42,44,49.
The descent rate was kept high for the most part, but there are a few casts and segments of other casts for which the rate is very low.
Note was made of the editing details in the relevant files. The edited files were copied to EDT files so that a complete set of files exists with either edited data or data that does not require editing.

14. RECALIBRATION
The SAM files were bin-averaged using Bottle Number as the bin channel.

The EDT, MRG, SAM and SAMAVG files were recalibrated using file 2003-15-rcal1.ccf to subtract 0.0027 from the primary temperature and recalculate salinity, and then by 2003-15-rcal2.ccf  to add 0.0044 units to the primary salinity and to recalibrate the dissolved oxygen using the equation given in section 10. COMPARE was rerun for salinity after each recalibration (2003-15-salcomp2.xls and 2003-15-sal-comp3.xls respectively) and the results were satisfactory. (Output: COR1 and COR2; MRGCOR1 and MRGCOR2; SAC1 and SAC2, SAMAVGCOR1 and SAMAVGCOR2) 
15. FINAL OXYGEN COMPARISON

A set of downcast files were created (from SAMCOR2 files, so after metre-averaging and the 1st recalibration of the oxygen channel) thinned to pressures close to those used for the bottles during this cruise. COMPARE was run comparing those files to the bottle channel in the MRG files. (See 2003-15-oxy-comp3.xls.) A final recalibration was applied to the SBE dissolved oxygen channel using 2003-15-rcal3.ccf based on the results of the fit of differences versus pressure. COMPARE was run again and the results were reasonable. (See 2003-15-oxy-comp4.xls.) This final recalibration was applied to the CTD files only, not the bottle files since the lag is not an issue in the bottle files. (Output: COR3)
16. Special Fluorometer Processing

The COR3 files were clipped to 100db and stored in a separate directory for the use of Angelica Peña. They were put through REMOVE and HEADEDIT to produce files FCTD and saved to a CD-ROM.
The full bottle files were also saved after being put through REMOVE and HEADEDIT to produce files named BOF which were also saved to a CD-ROM. Copies of the processing report and file document were put on the CD-ROM as well.
A median filter, fixed size=11, was applied to the fluorescence channel in the COR3 files to reduce spikiness. One cast was examined before and after this step and showed that the filter was effective. 
17. BIN AVERAGE of CTD files
The following Bin Average values were applied to the BOX 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.
18. Other comparisons

Previous experience with these sensors – This equipment has been used many times since the last recalibration, but there was generally little salinity sampling and a lot of scatter. The only really good comparison was in August 2002 when the primary was found to be low by 0.0011 and the secondary high by 0.0019. The differences were generally small enough that no recalibration was applied. However, for 2003-12 both sensors were found to be low, by 0.0056 and 0.0013, respectively.
Historic ranges – There were no significant excursions from the historic ranges where local climatology was available.  
19. Final Plots

THIN and DERIVE were run to obtain values for tables and page plots were prepared using the edited data and displaying T, S and Transmissivity profiles.  
Profile plots were produced with Dissolved Oxygen, Fluorescence, PAR and SPAR versus Pressure.
20. FINAL CTD files steps (REMOVE and HEADEDIT)
The Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Bottle_Number, Oxygen:Voltage, Status:Pump, Descent_Rate and Flag channels were removed from all casts. The PAR channel was removed from casts #46-54 and #86-147. 
HEADER EDIT was used to add a comment, fix formats and channel names and correct an error in the headers using file 2003-15-header.hdr. The final files were named CTD. The Standards Check routine was run and HEADEDIT adjusted until all format problems were removed.
21. Final Bottle Files

The SAMAVGCOR2 files were put through REMOVE routine to remove Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Status:Pump and Flag for all casts and PAR for the same casts as mentioned in section 20.
HEADEDIT was used to fix formats and correct errors in the headers; these files were named RAC.
The MRGCOR2 files were put through CLEAN twice to remove two sets of SeaBird headers and REMOVE to remove Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Status:Pump, Flag, and Sample_Number. The latter was in the files twice. PAR was removed from the same casts as mentioned in section 20.

HEADER EDIT was run to change one error in the headers and fix formats. Standards check was run on all files and HEADEDIT adjusted until all format problems were resolved. HEADEDIT was used a second time to add the standard comment about quality flag definitions. The final files were named CH1.
When nutrient data became available it was converted to NUT files, particular and general header comments were added and the files were merged with the CH1 files. It was discovered that an error had been made and these files had not been recalibrated. This was done at the end and the output was renamed CHE.  
There was considerable confusion in the processing of this data. The bottle comparisons were done several times as problems in the bottles and files were discovered. Cast #46 was wrongly identified as #45 in the original conversion and some of the cast file lists were not correct. The wrong list was used for some operations and some of the files for cast #46 were not created. This was later corrected, but cast #46 was left out of most of the comparisons. COMPARE was rerun on the oxygen and salinity comparisons to see if this made a significant difference and the effects were found to be slight. 

22. Producing final files

A cross-reference listing was produced.
The sensor history was updated.
Particulars
1. Loop only, not a CTD cast. Delete.

6. Station identified as LB4 in header, should be LB3; lat/long wrong in header – fixed.
6. This cast is identified as a CTD cast in the log and there is no rosette sheet, but apparently one bottle was fired. It is presumed this is not intended to be archived and the BOT file will not be processed.

15. Station PLC1 in header, C1 in Daily Log – changed to C1

21. Station C2 in header, LBA2/C2 in Daily Log and Bioness Log – changed to LBA2/C2

22. File name changed to 23 to match event number in Daily Log
45. File name changed to 46 to match event number in Daily Log

46. Two salinity samples are severe outliers in COMPARE. Nutrients ok for those bottles.
69. File name changed to 68 to match event number in Daily Log

91. Salinity samples #243, 244 and 245, said to be from Niskin bottles #1,2 and 3 in the rosette log, are actually from Niskin bottles #7, 5 and 6 respectively.

      Sample #255 does not appear to be from the depth indicated.

93. Nutrients from sample #283 all high. 

113. Bottles were fired, but no sample numbers assigned and no mention in the daily log or rosette log, so this BOT file will not be processed. 

130. Fluorescence noisy

130. Station name CS18 in header, CS1B in Daily Log and Bioness Log – changed to CS1B

175. Station name TRC2.5 in header, TRC3.0 in Daily Log – changed to TRC3.0

177. In the rosette log there are 14 bottles shown but in the CTD rosette files there are only 12. The bottles at the bottom and at 175m do not exist in the BOT files. Samples #410 and #411 are said to be from bottle numbers 13 and 14 but those sample numbers are used for the first two bottles of the next rosette cast (2003-15-0183). The bottle #1 salinity matches that at 250bars for the CTD and bottle #2 matches 200dbars. It appears that something went wrong with the bottles – misfires, perhaps. The samples from all bottles are at different depths than were recorded on the rosette sheets. The chl, sal and oxy files were edited to change the depths to the “probable depths”. 
179. One bottle was fired and a sample taken but no sample number was assigned. This bottle file will not be processed. 
187. The rosette log has confusing entries and a note that attempts to explain them. There was an aborted firing and a fake sample number assigned although no sample was taken. In fact the BOT file does not contain any of the bottles referred to.

189. Salinity bottle looks bad, salinity higher than any encountered by the CTD.

191. Station name KN05 in header, KN04 in Daily Log – changed to KN04

192. Pressure spikes; 12 records removed from the end of the file using a text editor.
201. There are 12 bottles in the CTD bottle file but only sampling from 11 of them. The 12th bottle was removed from the merged bottle file.
Institute of Ocean Sciences

CRUISE SUMMARY

	Cruise ID#:    2003-15

	Dates:   Start: May 16, 2003                       End: May 25, 2003

	Location: North-West Pacific / Knight Inlet

	Vessel:   Tully

	Party Chief: Yelland D.


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

	1
	SEABIRD
	911+
	0585
	Yes
	Yes


Institute of Ocean Sciences

CTD Calibration Information

Make/Model/Serial#:
SEABIRD/911+/0585
Cruise ID#:

2003-15


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2023
	03/05/02
	Factory
	
	

	Conductivity
	1763
	23/04/02
	“
	
	

	Secondary Temp.
	2106
	19/04/02
	“
	
	

	Secondary Cond.
	1764
	23/04/02
	“
	
	

	Transmissometer
	333DR
	11/10/02
	IOS
	
	

	SBE Dissolved Oxygen
	0047
	21/08/02
	Factory
	
	

	Fluorometer
	2229
	July01
	IOS
	
	

	PAR
	4565
	22/07/02
	?
	
	

	Surface PAR
	16504
	22/07/02
	?
	
	

	Pressure Sensor
	77511
	30/09/99
	Factory
	
	


