REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	13-Jan-2014
	Added underway pCO2 data from Sophia Johannessen’s Excel files prepared for The Carbon Dioxide Information Analysis Center (CDIAC). The file is located in the cruise .DOC directory.

	6-Jun-2013
	Added Iron profile files with cast numbers 8xxx from Keith Johnson’s spreadsheet file which can be found in the cruise .DOC directory.

	11-June-2012
	Replaced SBE Dissolved Oxygen values with pad values for file 2003-27-0009.CHE below 175db and for file 2003-27-0008.CTD below 498db. Bad primary temperature as noted in section 11 led to bad DO values.

	20-Feb-2012
	Added three productivity casts, (9001-9003), containing Primary Productivity, Chlorophyll, POC and PON, from Frank Whitney’s Productivity spreadsheet.

	6-Dec-2010
	Added Lisa Miller’s Dissolved Inorganic Carbon and Alkalinity data to the rosette files. J.L.

	27-Sep-2010
	Errors corrected in Loop File – Silicate and Phosphate were reversed and phosphate values edited to match original source file to get 2 decimal places.   G. Gatien

	20-Jan-2006
	Added loop data to the archive.

	8-Feb-2005
	Cast 118.CHE

Sample 495 – Phosphate value of 4.08 was replaced with 1.71. Janet Barwell-Clarke informed me that it had been re-run using water from a salinity sample. J.L.

	2-Feb-2005
	Added hydrocarbon (gases) data to the rosette files.

	9-Sep-2004
	Cast 71.CHE, sample 284 - changed bottle salinity value from 34.5798 to 32.2726.

	9June 2006
	Pad values used to replace spikes in DO channel for casts 8 and 11.


PROCESSING NOTES
Cruise: 2003-27
Agency: OSAP

Location: Gulf of Alaska
Project: Line P
Party Chief: Whitney F.
Platform: John P. Tully
Date: August 30, 2003 – September 19, 2003
Processed by: Germaine Gatien

Date of Processing: 20 October 2003 – 18 December 2003
Number of original CTD casts: 81
Number of casts processed: 79 (1 test cast and 1 upcast only)
INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD ( #0550) was mounted with a SeaTech transmissometer (#498DR), a Seapoint Fluorometer (#2229) with a 10X cable, a Seabird Dissolved Oxygen sensor, model 43 (#47), a Licor PAR sensor (#4565) and an altimeter (#1024). The pressure sensor was #75636.
The deck unit was a SeaBird Model 11+ (#0619).
SUMMARY OF QUALITY AND CONCERNS
The numbering of samples from the rosette was very confusing. There are inconsistencies between the sample numbers in the Daily Log and the salinity sampling sheets. In some cases where a single Niskin was fired during a cast there is neither a rosette log sheet nor a record in the daily log of the depth of sampling. While it is expected that bottles be fired occasionally just to gather water for general purpose use, these are cases where sample numbers were assigned and analyses done, but no note made of the pressure sampled. It is helpful to have such a record.
There continues to be a high scatter in the comparisons of bottles and CTD. Ron Perkin believes that some of the scatter is due to small leaks in bottles. Bernard Minkley believes that the salinometer (Portasal # 58879) used during this cruise is not performing properly. 

There were many spikes in all channels and a lot of small-scale noise in the salinity, most noticeable in the steepest part of the thermocline. The fluorometer produced bad data for many casts and the PAR sensor produced only null values for many daylight casts for which the log indicates it was mounted. There are jumps in pressure that appear to be caused by missing scans in the original upload.
The dissolved oxygen data files had errors in format and there were two entries for a few samples with a good value in one and a zero value in the other.

There were many spikes in the DO channel for casts #8 and 11; the spikes were replaced with pad values, but the values that remain are in some doubt since there appear to be jumps in values. 

There was a -1db offset in the pressure configuration. This should probably have been +1db. 
The computer clock appears to have been drifting with respect to the NMEA time throughout the cruise. The differences are not large and do not affect the processing. 
PROCESSING SUMMARY
1. Seasave
This step was completed at sea; the raw data files have extension DAT.

2. Preliminary Steps

The Log Book and rosette log were obtained, read and entries about problems noted.

Salinity and oxygen bottle calibration data was obtained.
There are notes in the rosette log that bottles 2 and 3 were leaking slightly for cast #75. These are not flagged in the sal or oxy files. 

Preliminary chlorophyll data was obtained for comparison with the fluorometer.

The cruise summary sheet was completed.
The notes prepared by Marie Robert describing problems during the cruise were read
The sensor history was found.
3. Conversion of Raw Data

Due to a variety of sensors being mounted it was necessary to prepare 4 different configuration files.

Conversion was done using the following con files: 

2003-27-CTDa.con for casts #1-2, 26-59, 64-96
2003-27-CTDb.con for casts #3-23
2003-27-CTDc.con for casts #25 and 60
2003-27-CTDd.con for casts #98-152

There was a -1db offset in the pressure calibration for the original configuration files; this was kept in the files above, but the pressure will be checked later to see if this is appropriate. There was a problem with pressures from this equipment in the previous use when they were found to be too low, so this offset is surprising.
Data file 2003-27-9999.dat was converted and found to contain only surface data.

Rosette files were converted. There were error messages for some casts. While the conversion appears to be done correctly there are pressures at or near zero; the pressures may need an offset. But the pumps appear to be coming on at a reasonable depth in the cnv files.
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. CELLTM

Tests were run on a few casts with (alpha, 1/beta) set to (0.02,9), (0.03,9), (0.02,7) and (0.03,7). The results 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. The results are the same as found for the same equipment during 2003-26. CELLTM was run on all casts using (0.03,9) for the primary and (0.02,9) for the secondary. 

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

A few 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

	11
	1600
	X.Noisy
	+0.0002
	+0.003
	Noisy, high

	44
	2500
	+0.001
	+0.0002
	+0.0020
	Noisy, high

	59
	2500
	+0.0005
	+0.0002
	+0.0015
	Noisy, high

	71
	2000
	+0.0002
	+0.0002
	+0.0018
	Noisy, high


The sensors are reasonably close but there is considerable variation with pressure in the temperature and salinity differences. There were problems with temperature spiking during the cruise. The conductivity differences are similar to those of 2003-26, but the temperature and salinity differences are larger. 

8. 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.
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. There were questions about many casts. The following casts were studied:
· 1 – The secondary temperature and salinity are bad for bottle #2. Choose primary if possible

· 2 – Data from 75db, but there is no rosette sheet for this and the number of bottles fired is given as 0 in the Daily Log. This was a test cast. Delete bottle file.

· 3 – Surface data only. The data looks odd – large differences between pairs and little variation in each. Delete this bottle file.

· 4 – CTD edit used to remove 1 bad record

· 8 – The CTD does not appear to have stopped for the firing. This cast was interrupted and restarted as cast #9. All the bottles recorded in the rosette log are in cast 9. Delete cast 8 bottle file.
· 9 – The primary sensor data are bad below 10db. Use secondary if possible and remove the primary

· 11 – Both salinity channels appear to be constant. Surface data only. Delete bottle file.

· 12 – There was a deep bottle in the file but no rosette sheet and the Daily log indicates no sampling. So this is presumed to be an accidental firing. Delete bottle file.
· 13 – Sample numbers in Daily Log disagree with rosette sheet. The latter match the BOT file.

· 15 – Bottle leak test. No sampling according to Daily log, no rosette sheet. There are salinity data so useful for COMPARE
· 64 - CTDEDIT used to clean secondary salinity spikes in top 20db.

Frank Whitney advises that Niskin bottle #14 misfired most of the time.
9. Checking Headers

A header summary and a header check were produced and a few errors were found. The latitude and longitude were missing from two files because of rotated SeaBird headers. These were fixed in the files before conversion and were reconverted. No other errors were found in the headers.
In checking the headers I noticed that there is a difference between System Upload Time and NMEA time. The differences were about 1.5min for casts 1 to 4 and then went down to 10s presumably because the computer time was adjusted. The difference then steadily increased through the cruise and was 68s at the end. While not a significant difference it is unusual to see any difference between these two times in the headers.
The cruise track was produced and no further errors found.
The average surface pressure is 1.2db which is lower than usual. The pumps were generally not turned on for the first readings. When this equipment was used during 2003-26 the pressure was recalibrated by adding 1.5db. An offset of -1.0db was included in the original configuration files and those used for this conversion. 
To investigate the surface pressures a number of upcasts were examined. In no cases was there a clear example of a CTD breaking the surface, but with the pumps off the salinity would not register this clearly. For many casts the upcast pressure went as low as -1.9db while having salinity and transmissivity that look like in-water values. For example, for cast #26 when the pressure was -0.8db and the pumps were turned on, the transmissivity was about 57% and the salinity was around 32psu. For cast # 55 when pressure was about -1.9db the transmissivity was about 47%. For cast #75, well into the soak period after the pumps had been turned on, the pressure was about -0.5db with values of transmissivity and salinity that indicate it was in the water.  On the upcast the fluorescence was about 1.6ml/l at a pressure of -0.7db. 
It is clear that the -1db offset was inappropriate; perhaps someone meant to put in a +1db offset. A recalibration by adding +2db will be done leading to a net offset of +1db. (See “upcast pressure study.xls”)
Upcast data from cruise 2003-32, using the same equipment and configuration files, confirms that data from a pressure of -2db is in water, but very close to the surface.

10.  BOTTLE FILE PREPARATION

A few casts were studied to see if the waits were long enough before firing and all waits were at least 30s.
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.  There were a few cases where there were two bottles, but no sample number assigned to one of them. The same bottle number was used for both, but a 9 was put in front of the shallow sample. There were some inconsistencies between the Daily Log and the rosette log and/or salinity analysis sheets. The analysis sheets indicate that there was one sample from casts #49 and two from #52, whereas the daily log indicates 2 samples from cast 49 and one from cast #52. The log appears to be correct so the salinity files were changed to match that.
The salinity analysis spreadsheets were converted to individual SAL files. There were no comments from the analyst. 

The ADD files were copied to the HYDRO folder and renamed DOX. There was an error in the file for cast #75. The first bottle was entered twice; the first time the value is wrong and the second time it was out of order. The first value was removed and the second moved to the appropriate place. The format of the comments in the headers and flag entries was corrected in several files. The sample numbers were corrected for two bottles of cast #133.
The SAL and OXY files were merged with SAMAVG in two steps. Some of the SAMAVG files had bottles for which there were no sample numbers assigned. These were removed before merging as these appear to be samples taken for test purposes only, or for work not intended to go into the archive. (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 below 1500db and outliers, the fit is:

Titrated DOX = 1.1362 * SBE_DOX - 0.0143
which is very close to the results of 2003-26 in July 2003 which were:


Titrated DOX = 1.1368 * SBE_DOX – 0.0105
See 2003-27-DOX-comp1.xls.)
SALINITY

The first run of COMPARE led to the discovery of errors in the salinity files. The salinities given as from cast 8 should be cast 9 since the cast was divided into two files. Cast #9 started before bottle firing. The salinity values for cast #26 appear to be reversed. For cast #31 one value was missing from the spreadsheet. 

During cast #15 there were many firings at 2000db. The differences from the first bottle are close to the average of all the 2000db bottles so just that one was included in the comparison. It is notable that there is a lot of variability – at present the COMPARE routine does not allow matching by sample number without losing the pressure information so the secondary file contains all the observations from all the firings at about 2000db.
All the deep bottles from cast #9 are outliers for both primary and secondary salinity. The cast was started as cast #8 but there were problems firing bottles, so it was restarted as #9 when bottles appeared to close properly (except for one bottle which had closed during the previous attempt.) Marie Robert noted that the primary temperature was bad below 150db of the upcast. In the bottle files the primary temperature is off-scale, but the comparison suggests that other channels may be poor as well, just not so bad that they are obviously so. This cast will be excluded from the comparison.
An offset of -0.002 was applied by the analyst to some samples based on post-cruise calibration of the Portasal. The following note was put in the headers of the relevant bottle files: 

The salinity:bottle data were adjusted by the analyst by subtracting -0.002 to

correct for a bad standardization.. 
COMPARE files were examined to check for large differences between the bottle salinity and CTD salinity. Most such differences occurred with samples from depths at which there was a lot of variability in the CTD data and/or large gradients in salinity. Most casts using Niskin bottle #14 were edited to replace the salinity:bottle and dissolved oxygen values with -99 and add flag “e”, since that bottle was known to have misfired repeatedly. Tests done near the end of the cruise confirmed that bottle #14 often fired at the same time as bottle #13. Only casts #15 and #35 show no evidence of that problem. One  bottle from cast #7 also appears to have fired prematurely. One sample from cast #9 appears to have been taken from the wrong bottle and one sample from cast #111 differs significantly from the CTD and showed a lot of drift during the analysis. A note was put in the header to explain any flagged values.
The comparison of bottles from 500db downwards indicates that the primary salinity is high by about 0.0051psu and the secondary by 0.0068psu. There is scatter on the order of ±0.0025psu and some casts look quite different from others, but when seen as a whole there is no significant drift with time or pressure especially in the primary sensors. Ron Perkin reports small variations between bottles that may account for most of the scatter. Plotting differences versus pressure for Niskin bottles #1 to #6 shows considerable variation. Some of the bottles appear to have pressure-dependent differences with larger differences at greater depths. This is consistent with leakage, but the trends are not clear. Bottle #1 looks fairly flat and shows smaller differences than the average, with the primary being high by about 0.004 and the secondary by about 0.006psu. This result combined with Ron’s analysis suggests that 0.004 is the error due to sensor mis-calibration and that there is an additional error of up to 0.002 that is due to leakage. Other scatter comes from the usual sources such as problems drawing samples, CTD noise, poor flushing of bottles or mismatch of CTD and bottles in strong gradients. (See 2003-27 Cruise Report.doc for Ron Perkin’s analysis, 2003-27-bot#-comp1-sal.xls for the analysis by bottle number and 2003-27-sal-comp1.xls for the usual COMPARE results.) COMPARE was also run using the Niskin bottle number rather than pressure as the reference channel; in the plot of differences, Niskin bottle #14 stands out as odd. (See 2003-27-comp-spec-sal.xls.) 
Judging by the downcast data there were 7 casts in areas of well-mixed surface waters with bottles at about 10db. Checking that the upcasts were also well-mixed led to the rejection of 4 of these casts. From the 3 remaining casts the primary looked high by 0.002 and the secondary high by 0.005psu. According to Ron Perkin salinity from bottles this shallow may be affected by bubbles, so we cannot read too much into this result, but it at least is consistent with the notion that the errors in salinity due to calibration are less than the average found in COMPARE. 
FLUORESCENCE
The only chlorophyll-a data available at the time of processing was preliminary and only from casts #4, 21 and 64. The fluorometer did not work properly during casts #4 and 21. For cast #64, the fluorescence values are much higher than the chlorophyll-a, but the shape of the distributions is similar. This is an offshore cast and it has been noted in the past that the fluorescence tends to be about 3 times as high as chlorophyll-a for casts far from shore. Closer to shore the two usually correspond much more closely.
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 no shift for the secondary for net advancements of about 0.068s and 0.073s (since each channel was already advanced by +0.073s). For 2003-24 and -26 the same result was found for the primary but a shift of -2 records was applied to the secondary. All files (except cast #11) were put through SHIFT using -0.2 records for the primary sensor only. 

Problems arose with cast #11 when it was put through SHIFT leading to a severe loss of data, presumably because there were many spikes, especially in the primary channels. Since the secondary will be selected for editing and it does not need to be shifted this step can be skipped for cast #11 without a loss of data quality.
Dissolved Oxygen

The dissolved oxygen sensors are well known for time-response problems due to transit times and/or sensor response times. The best way to judge the transit time is to compare upcast and downcast traces in casts with few bottle stops. There were very few such casts during this cruise. Two casts were studied by comparing the downcast with the upcast. For #144 the oxygen traces are offset by about 22m more than the temperature traces. Dividing the excess offset by twice the average descent/ascent rate of the CTD leads to an estimate that a shift of 11s is necessary for alignment of DOX. For cast #139 the result was around +9s or +10s. The shift that has generally been used for this instrument for other cruises is +9s (+220 records); that shift was applied to this data. This step was not run on cast #11 because DELETE would not run properly on the shifted data. A note of this was made in the header. 
Fluorescence

To study the alignment of 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. There were not many casts with good fluorescence data and the upcast descent rate was generally much higher than the downcast so that we cannot assume the error is equally divided between downcast and upcast; most casts were rosette casts making this analysis even more difficult. For cast #11 an estimate of 1.5s was made. A shift of +24 records was applied (+1s). This is the same figure that has been applied to all recent data sets.
SHIFT was not run of cast #11 because DELETE would not work on the shifted data. The fluorescence has large patches of bad data and fluorescence will be removed from this cast anyway.
11. DELETE

There were many casts in inlets and near shore. The descent rate was examined for a number of these casts and it was kept above 0.3m/s except very close to the bottom. So using the usual DELETE parameters does not appear to be a problem for this data. If later, it is found that a lot of data has been removed from any of these casts DELETE should be rerun with the LOW DROP RATE feature turned off. That feature will not be applied to the top and bottom 10db. 

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 three casts. 

· For cast #8 these warnings refer to 4 sections of the cast where there are jumps in pressure; in some cases a few scans are missing. Judging by the salinity and temperature these jumps are the result of missing data, not bad data, but more than a few scans must be missing. The skips are seen in the original data, before running DELETE. The log notes that this cast was troubled by problems with bottles not firing and primary temperature off-scale at depth. 

· For cast #11 there is a similar skip around 700db. The log notes that an alarm went off at about that depth.
· For cast #44 there is a similar skip around 2950db with a jump in pressure of about 3.4db. There is no note in the log of problems.

None of these warnings are evidence of a problem in running DELETE.

12. DETAILED EDITING
At this stage the files were bin-averaged and those files were plotted to check all casts for problems. 
The secondary salinity was spiky for many casts; the primary salinity was generally better except for casts #7, 8 and 9 for which the secondary was better. For cast #12 both pairs of sensors have spiky data, but it can be edited. Primary sensors will be chosen for all casts except 7-11. There is a lot of noise in the salinity data when the temperature gradient is large. This was edited where possible, but it is often impossible to distinguish the noise from the signal.
There is useful PAR data from casts #25 and 60 only. According to the log it was mounted for other casts but the channel contains only null data even for daylight casts.
There is useful FL data from casts #42 through 59 and #65 through 94 only; FL for cast #77 should be edited. In general, there is odd behaviour in the FL at depths greater than 100 to 200m. The top 100m looks ok. There is FL data from casts 1 through 40, but it looks bad, with values near-zero in the top 50 to 100db; values at depth look more reasonable but given the poor performance near the surface there is no great confidence in any of the data and the deep data is of no great interest. This channel will be stripped from casts #1-40 at the end of processing. 
Page plots were produced. These plots were examined for spikes and instabilities and used to guide the use of CTDEDIT. The descent rate was often very noisy for the off-shore casts, but the average was kept high, above 1m/s most of the time. Closer to shore the descent rate was much steadier. Some bad data was removed by DELETE, but CTDEDIT was needed to remove more records that were clearly corrupted by shed wakes or severe noise, and to clean salinity spikes. 
All casts required a little editing. The following casts were edited more extensively: #7,8,11,12,26,28,60, 67,68,71,74 and 75. Note was made of the editing details in the relevant files.

While cast 9 contains a little downcast data it was essentially just an upcast. At one point it was lowered from 600db to 800db to redo some bottles, and that is what is in the DEL file. This file will not be processed further.
13. 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. During 2003-26 both sensors were found to be low but there were doubts about the bottle data.
Historic ranges – All data fell within the historic ranges.
14. RECALIBRATION
File 2003-27-recal1.ccf was applied to the EDT, MRG and SAM (output: COR1, MRGCOR1, SAMCOR1) to do the following:

· Add 2db to the pressure
· Subtract 0.004psu from the primary salinity and 0.006psu from the secondary salinity
· Apply the following correction to the dissolved oxygen channel:



DOX (corrected) = 1.1362*DOX (measured) – 0.0143
After recalibration COMPARE was rerun on the primary salinity and dissolved oxygen channels and the results were satisfactory. (See 2003-27-sal-comp2.xls and 2003-27-dox-comp2.xls.)
15. Final Dissolved Oxygen comparison

The first recalibration corrects for the in situ errors in the sensor and the SHIFT routine corrects for 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 by metre-averaging the COR1 files, thinning the data to the depths generally used for bottles and reversing them. COMPARE was run comparing those files with the bottles in the MRGCOR1 files. A fit of differences versus pressure was found and file 2003-27-recal2.ccf was prepared applying the following correction:


DOX (corrected) = DOX (after 1st recal) -0.0988 + 9 E-5 * Pressure

(See 2003-27-comp3.dox.)  A final recalibration based on that fit was applied to the thinned downcast files to check that the correction worked (see 2003-27-comp4.dox) and was then applied to the COR1 files. There is no need to apply this to the bottle files since the time-response problem is not an issue for sampling while the CTD is stopped.

16. Special Fluorometer Processing

The EDT files were clipped to 100db (for casts #44-59 and #64-94) and one bottle file, 2003-27-0064.SAM, was recalibrated. These were put through REMOVE and HEADEDIT to produce files FCTD and BOF files. These files, together with processing notes, were saved to a CD-ROM.

A median filter, fixed size=11, was applied to the fluorescence channel in the COR2 files to reduce spikiness. One cast was examined before and after this step and showed that the filter was effective. (Output: BOX)
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.

After binning a header was added to the casts for which an altimeter was mounted. These headers were edited to enter the reading of the altimeter at the bottom of the cast. The altimeter data is noisy, but it was always clear what values were reasonable.
18. Final Plots

THIN and DERIVE were run to obtain values for tables and page plots were prepared using the edited data and profile plots were prepared of Temp, DOX, Fluorescence and Transmissivity. A few very spiky data points in the Dissolved Oxygen channel of cast #7 were replaced with pad values so sensible plots could be obtained. (CLEAN was run to fix the headers.)
19. FINAL CTD files steps (REMOVE and HEADEDIT)
The Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Descent_Rate, Pump:Status, Oxygen:Voltage:SBE and Flag channels were removed from all casts except #7, 8 and 11.
The Scan_Number, Temperature:Primary, Salinity:T0:C0, Conductivity:Primary, Conductivity:Secondary, Descent_Rate, Pump:Status, Oxygen:Voltage:SBE and Flag channels were removed from casts #7, 8 and 9.
For casts 3-23 PAR channel was removed.

For casts 1-42 and 96 the fluorescence channel was removed.

For casts 98-152 the Altimeter channel was removed.
HEADER EDIT was used to add a comment, fix formats and channel names using file 2003-27-header.txt. The Standards Check routine was run and no problems were found. 

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

The MRGCOR1 files were edited to enter a comment for those casts which had useful data from the altimeter indicating how close the deepest bottle was to the bottom.

The files were then put through CLEAN to remove the SeaBird headers and REMOVE to remove 
· For all casts except #7,8 and 11: Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, and Flag except. 
· For casts #7,8 and 11 the following channels were removed: Scan_Number, Temperature:Primary, Salinity:T0:C0, Conductivity:Primary, Conductivity:Secondary, and Flag.
· For casts 3-23 the PAR channel was removed.

· For casts 1-40 and 96 the Fluorescence channel was removed.

· For casts 98-152 the Altimeter channel was removed. 
HEADER EDIT was run to fix formats. Standards check was run on all files and no format problems were found. The final files were named CHE.
21. Producing final files

A cross-reference listing was produced.
The sensor history was updated.
Particulars (Many comments in log about noisy data and problems firing bottles)
1-38. Fluorometer data bad.

3-5. PAR on but no data recorded.
7. Problems with primary temperature sensor and bottles.

7-12. Data quality lower than usual.

8. Problem with primary temperature sensor and bottles. There appear to be sections of data missing in the original file around 400db, 450db, 590db and 635db with gaps of 2.8db, 13.9db, 5db and 2.6db, respectively.
8-9. Cast stopped part way, continued as 9. 8.sal renamed 9.sal since all sampling was during cast 9.

11-12. CTD out of rosette frame

11. There is a 1.7db section of data missing around 690db. There are many spikes in the primary sensors and in the oxygen and fluorescence data. 
26. Salinity samples appear to be reversed in the spreadsheet. 

31. The bottle sample number for the surface sample was changed to 9150 to avoid confusion with the deep sample with the same number. 

40. New fluorometer cable.

40. The bottle sample number for the surface sample was changed to 9176 to avoid confusion with the deep sample with the same number.

44. There is a 3.4db section of data missing at about 2955db.

49&52. There appears to be an error in the salinity spreadsheet. The deep sample (204) shown as from cast #52 appears to be from cast #49. The Daily log shows samples 203 and 204 as being from cast #49, and 205 from cast #52. The MRG file was edited to match the log records.
60. PAR on and FL off for this cast only. Then PAR taken off and FL put back on.
65. Niskin bottle #14 gave low salinity compared to CTD. Given that this bottle performed badly during the cruise that value was dropped from the bottle file.

98. FL off, Altimeter on. 

100. Altimeter not working

123. Bottle sample # originally entered as 500, should be 501. Corrected in MRG file.
149. This cast is identified as CTD in the Daily Log, but one bottle was fired. There was no oxygen or salinity sampling for the cast and the sample is from near the surface, so it is assumed that this was just fired to get water for lab use. No CHE file will be created.
Institute of Ocean Sciences

CRUISE SUMMARY

	Cruise ID#:    2003-27

	Dates:   Start: August 30, 2003                       End: September 19, 2003

	Location: Gulf of Alaska

	Vessel:  John P. Tully

	Party Chief: Whitney F.


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

	1
	SEABIRD
	911+
	0550
	Yes
	Yes


CTD Calibration Information

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

2003-27


	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
	498DR
	11/10/02
	IOS
	
	

	Altimeter
	1024
	
	
	
	

	Dissolved Oxygen
	47
	
	
	
	

	Fluorometer
	2229
	
	IOS
	
	

	Pressure Sensor
	75636
	11/01/96
	Factory
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