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PROCESSING NOTES
Cruise: 2003-26
Agency: OSAP

Location: Endeavour Ridge / Juan de Fuca Strait
Project: Seabreeze / SSF
Party Chief: Thomson R.
Platform: John P. Tully
Date: July 23, 2003 – July 31, 2003
Processed by: Germaine Gatien

Date of Processing: 10 October 2003 – 28 October 2003
Number of original CTD casts: 63
Number of casts processed: 63 downcasts + 20 upcasts
INSTRUMENT SUMMARY
Two SeaBird Model SBE 911+ CTDs were used:

1.)  #0443 was mounted with a Wetlabs CSTAR transmissometer (#498DR), a Seapoint Fluorometer (#2256) with a 10X cable and a Seabird Dissolved Oxygen sensor, model 42 (#47). According to the log there was a Biospherical Underwater PAR sensor (#4565) present, but no such channel was found in the configuration file.
2.)  #0550 was mounted with a Wetlabs CSTAR transmissometer (#333DR and later #498DR), a Seapoint Fluorometer (#2229) with a 10X cable and a Seabird Dissolved Oxygen sensor, model 42 (#47). 

The fluorometer was on the primary pump and the oxygen sensor on the secondary.

The deck unit was a SeaBird Model 11+ (#0424).
SUMMARY OF QUALITY AND CONCERNS
· The salinity should be considered ±0.005psu. No attempt has been made to recalibrate due to doubts about the bottle comparison.

· Some rosette log sheets were incomplete, with no indication of what sampling was done, and sometimes no record of the depths of sampling. For some casts there was no record of depths of sampling in either the CTD log or Rosette log.

· There were some errors in the salinity analysis spreadsheet.

· The record of the first equipment change is written in the log some time after it actually occurred. No reason was given for the change of CTD. This information can be helpful in processing.
· Pressure offsets were applied to both CTDs as they appear to be giving low values. The pressure should be considered ±1.5db.

· The wait before firing bottles was very short (~8s) for at least one cast, but was normal for all others that were checked.
· The data has more small-scale noise than usual. In particular, the near-surface downcasts suffer from what looks like water from above overwhelming the CTD even though the descent rate is reasonably high and steady. The problem is most noticeable in the top 10 to 12db and the effect is most serious for the data from Effingham Inlet where the surface gradient is large.

The dissolved oxygen sensor continues to show poor time response but the calibration against bottles during bottle stops looks reasonably good. Attempts were made to correct for time response problems but errors are considered to be on the order of:

· ±0.4ml/l in the top 300db

· unknown below 300db since there was no bottle sampling

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 bottle calibration data was obtained. 
The cruise summary sheet was completed.
There were three different equipment configurations. According to the log the CTD was changed before or after cast #7, but the con file changed between casts #5 and #6 and cast #6 could not be converted using the earlier con file. There is no indication about why the CTD was changed. The same T and C sensors were used but the pressure and transmissometer were different. Transmissometer #333DR produced no useful data for cast #51, so it was replaced with #498DR. It is not completely clear from the log whether #498DR was mounted for casts #52-54 or not. From cast #55 to the end transmissometer #498DR was definitely used.
The sensor history was found.
3. Conversion of Raw Data

Three con files were prepared with corrections to the dates of calibrations of the pressure sensors and transmissometer #498DR. There was a -1.0db offset in the pressure calibration for CTD #0550. Since there is a note in the log file that the surface pressure was lower than expected, this offset was presumed to have been entered in error and was removed. After conversion to IOS HEADERS the offsets will be examined carefully.
Tests were run that indicate that transmissometer #498DR was mounted for casts 52-54.
During 2003-24 using the CTD 0443 it was noted that the pressure was low by about 2.3db. A test conversion of casts #1-5 shows that the pumps came on while pressures were between -2db and -0.9db. Clearly an offset is needed. At the time of conversion it was not known what the “pumps on “ depth was for this cruise, so the results of cruise 2003-24 were applied to 2003-26-CTD1.con. The pressure offset will be investigated closely later. 
Conversion was done using the following con files: 

2003-26-CTD1.con for casts #1-5 (pressure offset: +2.3db)
2003-26-CTD2.con for casts #6-51 (transmissivity was not converted for #51)
2003-26-CTD3.con for casts #52-63

A few casts were examined to ensure that all expected channels were present and that the data looks reasonable. The secondary temperature is heavily corrupted by spikes in the first few casts. 
Rosette files were converted. 
4. WILDEDIT

Program WILDEDIT was used to remove spikes from the pressure channels only.  Parameters used were: 


Pass 1    Std Dev = 2;

Pass 2    Std Dev = 5;

Points per block = 50
5. ALIGNCTD

Because this version of the deck unit does not advance the secondary conductivity ALIGNCTD was used to advance that channel by 0.073s. Fine-tuning of the advancement will be done late if this channel is being considered for use in the archive.

6. CELLTM

Tests were run on a few casts for each CTD system, with (alpha, 1/beta) set to (0.02,9), (0.03,9), (0.02,7) and (0.03,7). The results were the same for both CTDs and varied somewhat from one depth to another; all settings improved the data notably. But (0.03,9) looked best overall for the primary sensors and (0.02,9) for the secondary. CELLTM was run on all casts using (0.03,9) for the primary and (0.02,9) for the secondary. 

7. 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. These were placed in a test directory and will not be archived.
8. Test Plots and Channel Check

A sample of casts was plotted to check for agreement between the pairs of T and C sensors. 
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

	1
	1500
	+0.0006
	-0.00005
	-0.001
	Noisy, high

	2
	1500
	+0.0007
	+0.00004
	-0.0004
	Noisy, high

	6
	1400
	+0.0005
	+0.00005
	+0.0001
	Noisy, high

	7
	750
	+0.0002
	+0.00005
	+0.0003
	Noisy, high

	42
	1200
	+0.0003
	-0.0002
	-0.0015
	Noisy, high

	63
	220
	+0.0004
	-0.00025
	-0.003
	Noisy, high


As seen during 2003-26 the pairs of sensors are quite close to each other. The change in sign between casts 7 and 42 may reflect a drift in calibration, but the differences at depth are still quite small. There were few deep casts late in the cruise so it is impossible to determine whether such a drift was occurring. 

It was noted that the temperature sensors are not well aligned with each other during the upcasts suggesting some problems with the flow to the sensors. The downcast data looked properly aligned. 
Similarly the conductivity sensors were slightly out of alignment on the downcast, but the offset was larger for the upcast.

There is a lot of spikiness in the secondary sensors; fine-tuning the alignment of the conductivity sensor may improve this.
9. Conversion to IOS Headers

The IOSSHELL routine was used to convert SEA-Bird 911+ data to IOS Headers. 
All IOS files were put through CLEAN to replace pad values in the Pressure channel.

CTDEDIT was used to remove the initial downcast in 2003-26-0054.ios which was run with the pumps off. A full cast was run afterwards with the pumps on. The ED1 file thus created was put through CLEAN .The rosette files were converted to IOS files and then CLEAN was run to add event numbers with the output being named BOT. 
All BOT files were plotted and checked for outliers. A few spikes were noted in two of the rosette files; CTDEDIT was used to remove those records (casts #28 and 30).
10. Checking Headers

The cruise track was plotted and no problems noted.
A header summary and a header check were produced and problems found for cast #47 only. The SeaBird headers were rotated (lat/long/time). Those headers were edited at the DERIVE stage and reconverted to IOS HEADERS. This corrected the problem. 
The average surface pressure is 1.2db. For the first 5 casts using CTD #0443 the average is 1db and for the rest of the cruise using CTD #0550 the average is 1.2db. (If one outlier is removed from the latter average it is 1.1db.) These pressures are lower than expected since the CTD is usually started at 2 to 4db. A note in the log around cast #13 says that the surface pressure is low by 1.6d.
For CTD #0443 there is experience of similar problems in the past. The data was converted with an offset of +2.3db. The downcast surface values are still lower than expected by about 1 to 3db, but the upcast surface values are reasonable. A further offset of +0.5db will be applied for a net of +2.8db.

For CTD #0550 there is a lot of variability and a number of cases of pressures < 0 at the surface. In those cases the salinity is very low but this may reflect that the pump was not running rather than that the CTD was out of water. It is impossible to determine from these observations whether the pressure is wrong, or the CTD was started much closer to the surface than usual. All CLN files were put through REVERSE and the surface check rerun to see if the upcast values provide useful evidence. The average upcast surface pressure using CTD #0550 is 1.1db, so very close to the downcast. But the surface for #42 upcast has a pressure of -1.3 with salinity > 31.5 psu. The pumps were not running, so this could theoretically be out of water, but the pressure and salinity held at a more or less constant value for the previous 10s which is unlikely if it was out-of-water or even very close to the surface. Downcast surface values from other Tully cruises using other CTDs is 2.1 to 3.2db. Recent uses of CTD #0550 have given values below that range, but not as low as seen during this cruise. An offset of +1.5db will be applied to the data from CTD #0550. This will ensure that all data that looks like it was below the surface has positive pressure. 
All CLN files were examined on-screen for problems in T and S. There is a lot of noise in all sensors near the surface and severe problems in the primary downcast salinity for casts 20, 21, 28 and 30. There are problems in the upcast primary salinity and temperature for casts #7 & 51. Cast #60 upcast top 20db looks very odd for both pair of sensors. These features were examined in the original data and the problems in casts 20, 21, 28 and 30 appear to be augmented by the CELLTM step. Rerunning the processing without that step made the primary and secondary look more alike, but there are still very strange features in downcast primary salinity that are not believable and are not seen in the secondary. Skipping CELLTM did nothing to improve #7 or 51.
11.  BOTTLE FILE PREPARATION

A few casts were studied to see if the waits were long enough before firing. Some firings were too quick, as little as 8s after the CTD came to a stop. The stops were long, but firing occurred early. Cast #25 was poor for at least 2 of the bottles. One bottle each for casts #1 and #30 were checked and the waits were for more than the recommended 30s, so this is probably a matter of an inexperienced operator. 
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 SAL files were obtained. There were no comments from the analyst.
The SAL and OXY files were merged with SAMAVG in two steps. This step was repeated later to eliminate the Sal files since they were judged unreliable after COMPARE. (Output: MRG1 MRG)
11. COMPARE
OXYGEN
The comparison of the CTD sensor and bottle data was done and, as usual, the fit versus oxygen concentration gives the best fit. Excluding points in the top 5db and those for which the differences are greater than 2ml/l, the fit is


Titrated DOX = 1.1368 * SBE_DOX - 0.0105

which compares well with the results of 2003-15 in May 2003 which were:


Titrated DOX = 1.1474 * SBE_DOX – 0.1024
SALINITY

The first run of COMPARE led to the discovery of errors in the salinity files. For cast #1 the number entered as the average of the samples, had one digit wrong. For cast #7 the two samples were reversed. The pressures were not entered in the rosette sheet. When these changes were made and COMPARE was rerun, the results were much improved. However, there remains a large scatter that looks either like pressure-dependence or time-dependence. Since the deepest sampling was for the first cast and the shallow samples all from the end it is not obvious how to distinguish between these two. However, it is interesting that the differences between the bottles and the CTD looks almost identical for the two pairs of sensors. And although there are only two bottles from any one cast the shallower one always has a smaller difference than the deeper one, so this suggests the problem is pressure-dependence. 
Normally pressure-dependence is a sign of a problem with a conductivity cell. We would expect to see the effects in the differences analyzed in section 8. There was no significant pressure-dependence at depth in conductivity or salinity differences. Leaky Niskin bottles or rain getting in the sample bottles would all lead to the CTD reading higher than the bottles. Poor flushing generally leads to the CTD being lower than the bottles, but for this cruise more than half of the samples are from the deepest water sampled. Bottles not being sealed properly might explain small errors but not the pressure dependence. The only thing left is a problem with the salinometer or analysis, but there are no notes of problems by the analyst. The fit of salinity differences versus salinity shows a dependence that is slightly tighter than that with pressure. This may support the idea of a problem with the salinometer.

There were two loop samples during this mission. The latter one was not at a CTD site, but the first was. This cast was studied carefully. The water was quite well-mixed near the surface. Looking at the CTD data, the primary salinity seems quite stable and has a value of about 32.126 in the top 4db. The secondary is less stable, jumping from 32.127 to 32.138 around 1db and gradually coming down to 32.13 at 8db. The descent rate was low and unsteady at the surface so there is a limit what conclusions may be drawn from this. At 4db the primary salinity appears to be low by about 0.007psu and the secondary within 0.001psu of the bottle. At depth the two sensors are very close, so this is probably just a matter of the sensors not seeing the same water due to flow to the sensors not being consistent. If, as seems likely, the secondary is settling down to a value close to the primary, then both sensors are reading lower than the bottle by an amount similar to what was seen at depth. This suggests that either both sensors have drifted a lot and by the same amount since their last use, or that there is a problem with the salinometer. 
There were clear signs of varying alignment of both T and C sensors especially during the upcast which suggests flow-rate problems, but these should not be significant problems during stops for bottles, and this problem seems unlikely to explain the sort of pressure dependence noted with the worst errors at depth. There seems no way poor flow rate would lead to consistently low CTD values.

Because these results were surprising, a preliminary comparison was done for 2003-27 which used the same sensors and had many bottles. The results showed errors in the opposite direction with the CTD reading high by about 0.005psu and 0.006psu for the primary and secondary, respectively. There was no hint of pressure dependence. (See 2003-26-comp1-sal.xls and 2003-6-0002-loop.xls)
12. SHIFT

Conductivity
Tests were run on a few casts using a variety of shift values. The results were examined in T-S space with the best results those that minimize unstable spiking without oversmoothing. The best results were found using advancements of -0.2 records for the primary conductivity and -2.0 records for the secondary for net advancements of about 0.068s and 0.025s (since each channel was already advanced by +0.073s). It is interesting that these results are the same for both CTDs, so the plumbing and/or the sensors are more important than the pumps in determining the alignment. These are the same results found for 2003-24 when there was no oxygen sensor. As noted for 2003-24 the secondary results are surprising. All files were put through SHIFT using -0.2 records for the primary sensor and -2 for the secondary. 
Dissolved Oxygen

Tests were done on a few casts to study the alignment of the oxygen data. The dissolved oxygen sensors are well known for time-response problems due to transit times and/or sensor response times; recent data has been looking somewhat better than in the past. During bottle stops the oxygen values appear to reach equilibrium in about 8s. The shift that seems to make downcasts look most like upcasts is 12s. The compromise of 10s (+220 records) has been used for other cruises and will be used for this one.
Fluorescence

To find what shift is needed for the fluorescence, upcast and downcast profiles 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 value found was 0.8 to 1.8s. A shift of +24 records was applied. This is the same figure that has been applied to all recent data sets.
12. DELETE

The following DELETE parameters were used: 

 
Surface Record Removal: Last Press Min and Low Salt

   
Maximum Surface Pressure (relative): 10.00

Minimum Surface Salinity: 5.0

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 warnings for 3 casts, #1, 4 and 32, because they contained only surface data. They had failed to run through the SHIFT stage properly due to bad temperature data near the surface. The CLN files were edited using a text editor and then rerun through the SHIFT and DELETE routines. There were a few warnings for cast #1 during the repeat runs, but they apply to upcast records only and there is no obvious problem with the output files.
The shifted files were put through REVERSE and those files were put through DELETE with output having the extenson REVDEL. There were no warnings.

13. DETAILED EDITING
It is difficult to know what data to pick for the archive. The primary salinity is better for the most part, but as noted before it is very bad for some casts. The primary will be selected for a first attempt at editing. If the data looks very bad the secondary will be examined to see if the data is significantly better. The upcasts generally look poor, so choosing those for the archive is not a good alternative. 
Page plots were produced. These plots were examined for spikes and instabilities and used to guide the use of CTDEDIT. Some data was removed from the top few metres for most casts. Where unstable features were clearly due to shed wakes, data was removed. Salinity was cleaned where large spikes occurred. There was a lot of noise in the salinity producing small unstable features that look like they are due to flow-rate irregularities. These were cleaned where it appeared that bin-averaged data would be significantly affected. 
Although the descent rate was often very noisy it was kept high for the offshore casts minimizing shed wakes. Closer to shore the descent rate was often very low resulting in more data loss when the descent rate was unsteady. For the Effingham Inlet casts the descent rate was very steady.
T1 & S1 were selected for the following casts: 20, 21, 28, 29, 30, 31.
T0 & S0 were selected for all other casts.

All casts required a little editing but the following casts were edited more extensively: #22, 25, 26, 27, 28, 32, 38, 42, 44, 46, 48, 50, 55, 59.
Upcast data were edited lightly since the upcasts all had bottle stops complicating the interpretation. Large spikes in salinity were removed as were records where it is absolutely clear that a shed wake had corrupted the data. The secondary sensors were chosen for the upcasts 28 through 33. The upcast files were renamed with 99** as cast number, for example, 2003-26-9908 for cast #8. 
In editing the data it was found that the top 10 to 12db of the Effingham Inlet casts had very unstable features. Both temperature and salinity look noisy, but the descent rate is good. These are areas with a large gradient within the top 10db. Looking at an offshore cast in detail shows that instabilities occur there too. Since the local gradient near the surface is very small offshore, these variations are too small to be noticed. These noisy patches do not look like the results of poor response from the conductivity cell since they are seen in the temperature as well. They look a little like shed wakes, but that is surprising with the descent rate seen. Perhaps such wakes result from the initial motion of the package and have just not been noticed before. Or perhaps the design of the package was a little different from the past. For some casts the secondary sensors give better results, but they are still somewhat unstable. Upcasts are similar to the downcasts but most of the noise is in the top 5m, at which point the CTD would be slowing down. The results most affect the Effingham Inlet casts so those were edited to remove the data that is believed to be bad, generally somewhere between 4 and 10db. For Juan de Fuca Strait there is also doubtful data at those depths. Those files were not edited as heavily since it is not always clear that the unstable features are not real. Moreover, the gradients are smaller so the effects are less serious. 
Note was made of the editing details in the relevant files.
14. Other Comparisons

Previous experience with these sensors – Both conductivity sensors were recalibrated in April 2003. They were used during 2003-24 when there was a large scatter in the bottle comparison. The two sensors were very close to each other and some bottles suggested that both sensors were within 0.001psu of the bottles. (As noted earlier a preliminary look at the bottle comparison for the cruise that followed this one, 2003-27, suggests that both pairs of sensors were giving salinities that were too high.)
Historic ranges – All data fell within the historic ranges except for 3 casts in Juan de Fuca Strait which were had slightly lower temperatures and higher salinities around 100db for JFE2 and JFE3 and around 25db for JFE7.
15. RECALIBRATION
The salinity will not be recalibrated at this time. The results of the comparison differ too much from the previous and subsequent cruise that used the same equipment. After the sensors have been used a few more times a pattern may emerge that enables recalibration, but for the time being we should say that the salinity is good to only ±0.005psu since 2003-26 suggests it is low and 2003-27 that it is high.
For casts #1-5 recalibration was done using 2003-26-rcal-CTD1.ccf to add 0.5db to the pressure and to recalibrate the oxygen using the equation given in section 11.
For casts #6-73 recalibration was done using 2003-26-rcal-CTD2.ccf to add 1.5db to the pressure and to recalibrate the oxygen using the equation given in section 11.
The EDT, SAM and MRG files were recalibrated with output COR, SAMCOR1 and MRGCOR1.
16. Final Dissolved Oxygen comparison

As has been found for other data using this instrument, the first recalibration corrects for the in situ errors in the sensor and the SHIFT routine corrects for the transit time, but there remain significant errors due to the response-time problem. The best we can do to correct for this is try to make the downcast CTD data match the bottles from the upcast. A set of downcast files were prepared from the metre-averaged, recalibrated data by thinning them to the depths used for bottle firing during this mission. COMPARE was run comparing those files the to the bottle channel in the MRGCOR1 files. A fit of differences versus pressure was found. (See 2003-26-comp3-dox.xls.) A final recalibration based on that fit was applied to the CTD files only, not the bottle files since the time-response is not an issue in the bottle files. The output was COR2. The thinned files were recalibrated and COMPARE was run a final time to ensure that the final calibration was done properly. (See 2003-26-comp4-dox.) 
This final recalibration was not applied to the upcast files since it is appropriate only to the downcast. The stops for bottles during the upcast make it impossible to find a correction appropriate for the “in motion” part of the upcasts.
17. Special Fluorometer Processing

The COR2 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.

A median filter, fixed size=11, was applied to the fluorescence channel in the AVG files to reduce spikiness. One cast was examined before and after this step and showed that the filter was effective. (Output: BOX)
18. 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. It was found that some transmissivity data was bad, so the AVG files were edited to remove the bad data from casts 44, 45, 47 and 50. Note was made in the header of the editing done. These files (av2) were copied to *.avg.

19. Final Plots

THIN and DERIVE were run to obtain values for tables, and page plots were prepared using the edited data. Profile plots were prepared of Temp, DOX, Fluorescence and Transmissivity. 
20. FINAL CTD files steps (REMOVE and HEADEDIT)
The Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Status_Pump, Bottle_Number, Descent_Rate and Flag channels were removed from all casts except #20, 21 and 28-33 and 49.
The Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Status_Pump, Bottle_Number, Descent_Rate, Transmissivity and Flag channels were removed from cast #49.
The Scan_Number, Temperature:Primary, Salinity:T0:C0, Conductivity:Primary, Conductivity:Secondary, Status_Pump, Bottle_Number, Descent_Rate and Flag channels were removed from casts #20, 21 and 28-31.
For the upcast files the same channels were removed for all except #20 and #21 where the primary channels were kept and the secondary removed and #32 and #33 where the primary were removed and the secondary kept.
HEADER EDIT was used to add the following comment (file 2003-26-header.txt):

Transmissivity: Some data points were removed but the data are otherwise

unedited.

Salinity - The data is considered +/-0.005.

Fluorescence:URU:Seapoint - The data are nominal and unedited except that some

records were removed when the temperature and salinity were edited.

Oxygen:Dissolved:SBE - This channel was processed by shifting +220 records with

respect to pressure before removal of any records. Recalibration was done in 2

steps, using files 2003-26-recal1.ccf and 2003-26-recal2.ccf as described in

the REMARKS section of the header. 

The anticipated errors in oxygen are ±0.4ml/l from 0 to 300m and unknown below

that because there are no deep calibration samples.
and to correct one error in the header. At the same time formats and channel names were corrected as needed. Standards check was run on all files and HEADEDIT adjusted until all format problems were resolved.
A slightly different header was put into the upcast files to indicate that the 2nd recalibration of DOX was not applied and that the salinity is expected to be poorer than +/-0.005.

The final files were named CTD.
21. Final Bottle Files

The MRG files were put through CLEAN to remove the SeaBird headers and REMOVE to remove Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, and Flag except for casts #28-33. For casts #28-33 the following channels were removed: Scan_Number, Temperature:Primary, Salinity:T0:C0, Conductivity:Primary, Conductivity:Secondary, and Flag.
HEADER EDIT was run to add a standard comment about quality flag definitions, to fix an error in the headers and to fix formats. Standards check was run on all files and HEADEDIT adjusted until all format problems were resolved. The final files were named CHE.
A separate set of bottle files with salinity included were prepared for Rick Thomson. A comment was placed in the header to indicate that the quality of the bottle data was in question and all quality flags were set to “c” for salinity sampling.
22. Producing final files

A cross-reference listing was produced.
The sensor history was updated.
Particulars
1. Secondary temperature corrupted near surface. Opening records removed with text editor.
1. Salinity average in spreadsheet wrong. Corrected to match average of two measurements.
2. Secondary temperature corrupted near surface. Opening records removed with text editor.

6. CTD changed.
7. Note in log says CTD changed, but this appears to have happened on previous cast.
7. Bottles appear reversed in SAL file. Changing this makes comparison with CTD much better.
13. Note in log that pressure reading about 1.6m low.
23. Touched bottom

25. Note in log: “Sample #98 non-existent”

42. Primary temperature corrupted near surface. Opening records removed with text editor.

45. Transmissometer noisy

47. According to log “No bottles fired”, but doesn’t say if that was due to equipment problem or not

50-51. Transmissometer problems
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CRUISE SUMMARY

	Cruise ID#:    2003-26

	Dates:   Start: July 23, 2003                       End: July 31, 2003

	Location: Endeavour Ridge / Juan de Fuca Strait

	Vessel:  John P. Tully

	Party Chief: Thomson R.


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

	1
	SEABIRD
	911+
	0443
	Yes
	Yes

	2
	SEABIRD
	911+
	0550
	Yes
	Yes


CTD Calibration Information

Make/Model/Serial#:
SEABIRD/911+/0443
Cruise ID#:

2003-26


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date(dd/mm/yy)
	Location
	Date
	Location

	Temperature
	2038
	22/04/03

	Factory
	
	

	Conductivity
	2173
	24/04/03
	“
	
	

	Secondary Temp.
	2968
	22/04/03
	“
	
	

	Secondary Cond.
	1729
	24/04/03
	“
	
	

	Transmissometer
	198DR
	11/10/02
	IOS
	
	

	Dissolved Oxygen
	47
	21/08/02
	Factory
	
	

	Fluorometer
	2356
	
	IOS
	
	

	Pressure Sensor
	63507
	11/01/96
	Factory
	
	


CTD Calibration Information

Make/Model/Serial#:
SEABIRD/911+/0550
Cruise ID#:

2003-26


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date(dd/mm/yy)
	Location
	Date
	Location

	Temperature
	2038
	22/04/03


	Factory
	
	

	Conductivity
	2173
	24/04/03
	“
	
	

	Secondary Temp.
	2968
	22/04/03
	“
	
	

	Secondary Cond.
	1729
	24/04/03
	“
	
	

	Transmissometer
	333DR
498DR
	11/10/02
11/10/02
	IOS
IOS
	
	

	Dissolved Oxygen
	47
	21/08/02
	Factory
	
	

	Fluorometer
	2356
	
	IOS
	
	

	Pressure Sensor
	75636
	04/06/99
	Factory
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