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: 2005-16
Agency: IOS, Ocean Sciences Division, Sidney, B.C.
Location: WCVI, Juan de Fuca Strait 
Project: Sea-Breeze / Effingham Paleo
Party Chief: Thomson R.
Platform: John P. Tully
Date: July 18, 2005 – July 28, 2005
Processed by: Germaine Gatien

Date of Processing: March 3, 2006 – March 25, 2006
Number of original CTD casts: 89
Number of CTD casts processed: 89
Number of rosette casts: 41
Number of rosette casts processed: 41
INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD (#0585) was mounted with a Chelsea/Seatech transmissometer (#723DR) and an Altimeter OA-916D (#1024). A SeaBird dissolved oxygen sensor (#0766) was mounted on the primary pump and a Seapoint Fluorometer (#2229) with a 10X cable was mounted on the secondary pump. The deck unit was a model 911 (#0508) and the logging computer was #FS03. A thermosalinograph (SeaBird 21, S/N 2487) was mounted with a fluorometer.
SUMMARY OF QUALITY AND CONCERNS
The log book was in good order. There were problems with sample numbers including using the same number twice and inconsistencies between the rosette log sheets and the salinity analysis spreadsheet.

The only dissolved oxygen sampling was between casts #24 and 44, none of which were deeper than 200m. There was a shift in calibration for casts #35-44 due to sampling of anoxic waters. It is not clear what calibration to apply to casts after #44 as the effects of the anoxic sampling would gradually disappear. Any error introduced by using the wrong recalibration should be small, on the order of ±0.06ml/l, with the largest errors at the highest and lowest values of DO.

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

· ±0.5ml/l at the surface

· ±1 ml/l from 8 to 25m
· ±0.5ml/l from 25m – 125m

· ±0.1ml/l from 125m – 200m

· No bottle samples below 200m so no error estimate possible

· unreliable below 1000m according to the manufacturer
The CTD DO values were generally higher than the bottles in the high gradient region (8 to 25m).

Extensive cleaning of salinity was necessary between the top of the thermocline and the top of the halocline for the offshore casts due to spiking caused by variations in alignment of temperature and salinity. The comparison between CTD salinity and bottles showed more scatter than usual.
The fluorescence and transmissivity data are nominal and unedited except that some records were removed in editing T and S.
There were a lot of loop samples and the surface waters were fairly well-mixed, so confidence in the recalibration of TSG salinity is higher than usual. The time of sampling was not recorded in the log for 2 of the loop samples. One loop sample appears to have been collected after the end of the TSG record.
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. There were extensive notes about problems encountered. Those of concern in processing the CTD data were noted in the Particulars section at the end of the report. Based on the comments a few station names were corrected as soon as they were converted. Special note was taken that casts #33 and 34 have initial sections for which the pumps were turned off. The CTD was returned to the surface and a full cast then run; the first sections will need to be removed before running DELETE. 
There was no nutrient or chlorophyll sampling. 
Salinity data was obtained in spreadsheet format.
The dissolved oxygen data were obtained; flags and comments had been entered. Anoxic conditions were encountered in the Effingham Inlet section. This is likely to force separate calibrations for different sections of the cruise.
The cruise summary sheet was completed.
The histories of the conductivity, DO and pressure sensors were obtained.

The calibration constants were checked for all instruments and a few errors found and corrected in the pressure calibration; the pressure and been set to -0.6db, but based on previous use of this equipment a setting of +0.4db is more appropriate. The corrected file was saved as 2005-16-CTD.con.
3. Conversion of Raw Data

The files were converted to CNV files. 
A few casts were examined. The two channels look similar during downcasts for both temperature and salinity though there appears to be slightly different alignment or response time in areas of high gradient. The secondary conductivity is much noisier, but that is fine-scale noise that will average out. For upcasts the primary and secondary channels are markedly different for both temperature and conductivity. 
All expected channels are present and contain reasonable data. 
The dissolved oxygen had the usual sort of offset; there are very low values at the bottom of some casts which may cause problems with the sensor. 
The fluorescence needs aligning, and is occasionally off-scale.
The altimetry is, as usual, extremely noisy but looks usable near the bottom.
Rosette files were converted using a start time of -2s and duration of 5s.
All files were then converted to IOS HEADER format. CLEAN was used to add event numbers to the header. (Output: BOT) 

All BOT files were plotted and no significant outliers were found.
4. WILDEDIT

Program WILDEDIT was used to remove spikes from the pressure and temperature 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 2 casts using settings (0.01,7), (0.01, 9), (0.02, 7), (0.02, 9), (0.03, 7), (0.03, 9) and (0.0245, 9.5). The best results overall were with (0.03, 9) though the differences were very small among the last 3 choices.
CELLTM was run using (0.03, 9) for both channels.
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 sample of casts was plotted to check for agreement between the pairs of T and C sensors. 
	Cast#
	 Press
	T1-T0 
	C1-C0
	S1-S0
	Descent Rate

	4
	800
	~0 noisy
	-0.0002 noisy
	-0.002 
	Noisy, high

	4
	1400
	-0.0005
	-0.0002
	-0.002 
	Noisy, high

	4
	2100
	~0
	-0.00017 noisy
	-0.0027 
	Noisy, high

	10
	800
	-0.0005 noisy
	-0.0002
	-0.0015 
	Noisy, high

	10
	1400
	-0.0004
	-0.0002
	-0.002   
	Noisy, high

	10
	2100
	-0.0002 
	-0.00026
	-0.0023 
	Noisy, high

	69
	800
	~0 noisy
	-0.00026
	-0.0026 
	Noisy, high

	69
	1400
	-0.0005 noisy
	-0.00025
	-0.028 
	Noisy, high

	71
	2100
	~0 noisy
	-0.00025 noisy
	-0.003 
	Ok, high


The temperature and conductivity differences are fairly small. There is a hint of temporal drift in conductivity and salinity. There appears to be some pressure-dependence in the salinity differences during the downcasts, but not the upcasts.
8. Conversion to IOS Headers

The IOSSHELL routine was used to convert SEA-Bird 911+ CNV files to IOS Headers. 
CLEAN was run to add event numbers and to replace pad values in the Pressure channel using linear interpolation based on scan number.

9. Checking Headers

The header check turned up scrambled Sea-Bird position and time headers in 2 files. The CNV files were repaired, and the data was reconverted and put through CLEAN. Rerunning the header check turned up no more errors. The header summary was run and checked against the log book. There were discrepancies between the dates in the log book and those in the headers for the last 3 casts; the headers appear to be correct.
The average surface pressure is 1.7db, which is a little lower than usual. A few casts with low surface readings were examined. It is possible that the pressures are slightly low. This CTD should be watched as the pressure is probably drifting slowly.
A few casts were checked to ensure the header got the right reading from the altimeter and the values look good.
10.  BOTTLE FILE PREPARATION

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 was no nutrient or chlorophyll sampling.
The salinity spreadsheet 2005-16-sal.xls, was edited to fix formats and add event numbers, and saved as two CSV files, one with loop data and the other with CTD data. The salinity analysis sheets were not available at the time of processing. There was no flag assignment and the comment column was empty. It is assumed that there were no problems with the analysis. There were inconsistencies between the rosette log sheets and the salinity file as follows:

· Sample #1 was assigned twice. The sample #s for cast #2 were given as 2-7 in the rosette log and 1-6 in analysis sheet. The spreadsheet was changed to match the rosette log. 

· Sample #19 was assigned twice, for cast 10 at 1750db and for cast 19 at 150db. The rosette log entries had been changed for cast #10. The salinity from the analysis sheet for sample 19 is high for 150db, but looks right for 1750db. It is assumed that sample #19 is from cast #10.
· Sample #24 was not entered on any rosette log sheet, but is assumed to be from cast #19 since sample #23 was from cast #12 and sample #25 from cast #24, and the sample number used for cast #19 (#19) appears to be wrong. The value fits being from 150db.

Comments were entered for the samples for which there was uncertainty about sample numbers and flag “c” was assigned, but this should be revisited after COMPARE is run to ensure the proper match was made. A flag was also entered for sample #178 based on a comment on the rosette log sheet. 
The spreadsheet was then converted to individual SAL files.

The dissolved oxygen file for cast #42 had been divided into 2 files; these were merged manually. A comment was entered for samples #84 and 85 noting that the sample numbers were actually assigned out of order, lest anyone think this was a typo. 
There is an ADD file said to be from cast #4, but neither the log book nor the rosette log show any sampling from that cast, and the sample numbers are ones used during casts #1 and 2. The DO values are extremely low even though they are said to be from 10m. No rosette file was produced for that cast, although the log book indicates that it was a rosette cast it is assumed that it was for test purposes only. 
Sample numbers were added to the BOT files (output: SAM) which were then bin-averaged (SAMAVG) on bottle number. 

The SAL and ADD files were merged with SAMAVG in two steps. (Output: MRG1, MRG) 
11. COMPARE
Salinity 
COMPARE showed more variability than usual. There were two extreme outliers from casts #1 and 31. There are some concerns about salinity sampling in turbid water and the assignment of sample numbers. The former is expected to be a problem in Effingham Inlet, but only one salinity sample was taken there, and for that particular cast the transmissivity shows no evidence of turbid water. In the log book there is mention of turbidity or the CTD hitting bottom during casts 13, 38 and 85, but there was no salinity sampling at those casts, nor in the casts immediately following them, so this does not appear to be the cause of the variability. If we assume that the sample numbers for cast 2 are as given in the salinity file rather than the log sheets, the differences are even larger. The other sample numbers that were in doubt do not stand out as odd. 
The data that were identified as extreme outliers and were flagged “d” were from casts 1 (179db) and 31 (84db). Slight outliers were from casts 2 (2187db), 5 (2000db) and 66 (520db). Examination of the CTD data shows that data was very noisy near the bottom of cast #66. For the other casts there is no notable problem in the CTD, so the samples were flagged “c”. There were two other points that were excluded from the comparison, but they are not so far off as to justify flagging (cast 2 at 1501db and cast #12 at 502db). Cast #76 at 115db was already flagged because of a vent being open. The flag will be left on, as it is an outlier when differences are plotted against time. The extreme outliers were examined to see if the two samples could have been reversed, but both samples have salinities that are very high, and could not have come from either of the casts. The samples may have been mislabeled or there may have been a problem in the analysis.  
Another factor to be considered is that the CTD hit the deck hard during cast #14; no problems were noted in the data at sea, but there could be a change of calibration or damage to the rosette. It was not a rosette cast, but it is assumed the rosette was present. There does appear to be a shift in calibration of both sensors at about that time, but this is complicated by the fact that all the very deep casts occurred before that cast. There is some pressure dependence in the calibration so it is easy to confuse that with time dependence. 
When the differences in salinity were plotted versus Niskin bottle number, there was no obvious problem with any one bottle. There were two outliers for bottle #1 and one for bottle #2, but that reflects how often those bottles were used. There was only 1 salinity sample each for Niskin bottles 3 – 6. Looking at DO differences versus Niskin bottle shows just one significant outlier for Niskin #1, and as expected the differences become larger with increasing Niskin # as #1 was fired at depth, #11 at the surface.
The average difference from bottles was 0.0052 for the primary sensor and 0.0029 for the secondary, both sensors reading high. The secondary shows more pressure dependence ranging from 0.005 near the surface to 0.0025 at depth. The primary ranges from 0.006 at the surface to 0.0045 at depth. If we look only at samples below 500db the trendlines are flat, especially that of the primary, with differences of about 0.0047 and 0.0022.
Dissolved Oxygen

COMPARE was run. As usual, the best fit was with the differences (CTD DOX-BOT DOX) versus CTD DOX. The casts with DO bottle sampling are all from Effingham Inlet. The later casts from that area sampled anoxic waters which are known to affect the calibration of the instrument. The CTD DO never gets down to 0. When values lower than 0.4ml/l and outliers (mostly around 10db in high DO gradients) were excluded, the following relationships were found:

CTD-BOT = 1.3851 DOX-CTD + 0.0304 (all samples)

CTD-BOT = 1.3921 DOX-CTD + 0.0308 (casts 24-34 only)
CTD-BOT = 1.4150 DOX-CTD -  0.051 (casts 35-44 only)

While a variation in fit may be at least partly due to different ranges of DO in different areas, there is little difference in range between these two sets of casts so this is likely not a significant factor.
. 

Plots of CTD DO and Titrated DO versus CTD Salinity from the bottle files were examined. The only outliers were in the top 20db where there are large DO gradients.

12. SHIFT

Before running SHIFT a text editor was used to remove the initial downcast from casts #33 and 34; in each case it was discovered that the pumps were off, the CTD was returned to the surface and then a full cast was run. Removal of the initial downcast data in the files prevents problems when DELETE is run.
Conductivity
Tests were run on a few casts to determine the best shift of the conductivity sensors based on reduction of instabilities in salinity without oversmoothing. The best settings proved to be no change for the primary and -0.2 for the secondary. All casts were put through SHIFT using -0.2s for the secondary. (Output: *.SHFC).

Fluorescence
The method generally used to find what shift is needed for the fluorescence is to examine upcast and downcast profiles to determine the vertical offset of the temperature and fluorescence traces. The differences between these two offsets are 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. Values found were ~1 to 2s. A shift of +24 records (1s) is the shift that has been used in most other cruises, and was chosen for this cruise too. (Output: SHFFL)

Dissolved Oxygen
Tests were run using +120, +140, +160, +180 records on a few casts. The best results vary with DO gradient, so there is no clear RIGHT answer. However, the best choice overall appears to be to advance the DO channel by +140 records, as this makes the vertical offset between distinctive features in the downcast and upcast DO match that in temperature. The same choice was made for this equipment during 2005-21 and 2005-09. This shift was applied to all casts.
13. DELETE

The following DELETE parameters were used: 

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

Surface Pressure Tolerance: 1.0                  Pressure filtered over 15 points

 
Swells deleted. Warning message if pressure difference of 2.00

 
Drop rates <   0.30m/s (calculated over 11 points) will be deleted.

    
Drop rate applies in the range    10db to 10db less than the maximum pressure 
 
Sample interval = 0.042 seconds. (taken from header)

COMMENTS ON WARNINGS: None
It was discovered in the editing process that the data for cast #4 was very noisy near the surface; the SHFO file was edited to remove an initial drop to 4db and it was then put through DELETE again.
14. DETAILED EDITING

There is more noise in the secondary salinity. The secondary sensors are closer to the bottles, but there is some suggestion of time dependence and/or pressure dependence in the differences. The primary sensors were selected for further processing.
Page plots were produced using (T0, S0). These were used to guide the editing. On-screen plots of descent rate and pump status were also used.
Salinity was very spiky in the offshore casts between the top of the thermocline and the top of the halocline (between 25 and 100m). There are always small variations in alignment leading to small mismatches between temperature and conductivity resulting in salinity spikes. When these variations occur in areas where temperature is varying rapidly and salinity is nearly constant, the effect can be quite large. For this cruise spikes on the order of ±0.05psu were seen at the top of the thermocline. Sea-Bird advise that mounting of the CTD in horizontal position can cause such alignment problems when there is acceleration of the CTD. So even though the descent rate is high, variations in speed can cause problems. A second look at the conductivity alignment showed that tweaking that setting would not help; what improved one feature made another worse. Near the coast the salinity looks less spiky because the salinity gradient is higher through the thermocline and/or the descent rate is much steadier.
All casts required editing, mostly at the surface and between 25 and 100db; only casts #3 and #65-70 required heavy editing. Note was made of the editing details in the headers of the relevant files. Data were removed from the bottom 6.2db of cast #72; the original altimeter reading in the header (9.3m) was adjusted to show that the deepest data left in the file is from 15.5m above the bottom
11. Other Comparisons

Previous experience with these sensors
· Both conductivity sensors were recalibrated in June 2005 and this was the first use since that, so there is no useful information from other cruises.

· The DO sensor was used during 2005-21 which occurred shortly after this cruise and sampled offshore waters. The initial recalibration used was:

CTD-BOT = 1.3941 DOX-CTD + 0.1253.

Comparison with another cruise in same area – Cast #68 was close to station P4 which was sampled about 3 weeks later during the Line P cruise 2005-21. A comparison of casts 2005-21-0012 and 2005-16-0068 indicates that the deep salinity values are close, with cast #68 being higher by no more than 0.003psu between 1000m and 1480m (the bottom).
Historic ranges – The only excursions from the historic ranges were high salinity values near the bottom of casts #72 and 91. These are not considered symptomatic of calibration errors.
Post-cruise calibration – An in-house check of the conductivity calibration was run after this cruise and the results are given in file 2005-16-post-cruise-cal test.doc. There were two tests at about 20ºC and salinity ~32.5; the results for Sal CTD – Sal Tank were -0.001 and +0.001 for the primary and 0 and +0.002 for the secondary.  (See 2005-16-post-cruise-cal.doc.)
12. BIN AVERAGE of CTD files

The following Bin Average values were applied to the FIL files (output AVG):

Bin channel = pressure


Averaging interval = 1.000


Minimum bin value =   .000

Average value will be used.


Interpolated values are NOT used for empty bins.

After averaging, page plots were examined on screen and no further editing was deemed necessary.
13. Initial Recalibration
Salinity

The bottle calibration information is consistent with the differences noted in section 7. It is not consistent with the tank test. This may mean that there are errors from other sources or that the tank test does not reflect ocean conditions. The bottle comparison shows the primary CTD salinity high by 0.005psu, and by 0.0047psu if only deep data is used. The comparison with Line P data suggests that the primary is within 0.003. There is a lot of scatter in the comparison but all data show that the primary is high except for two outliers. The salinity will be recalibrated by subtracting 0.0047psu from the primary salinity.
Dissolved Oxygen
The calibration equation used for 2005-21 is reasonably close to that found for casts #24 to 34, so it is reasonable to use the #24 to 34 results for casts #1 to 23 as well, since most of those were offshore. The problem is what to do about the casts after #34 since the effects of anoxic sampling have been known to last for a few casts. There is no sampling to help judge when the effects would have disappeared, but in fact, the difference between the two equations is not large. A test was made applying the two equations to a range of DO values. It was found that if applying the results of casts #24-34 to a cast for which the DO sensor is still feeling the effects of anoxic conditions, then the worst that will result is DO values that are too high at the low end of the range and too low at the high end, but never is the difference greater than 0.06ml/l. That is within the error bounds. So the results from the earlier casts will also be applied to casts #60 to the end of the cruise. It must be kept in mind that there was no sampling of DO below 200m.
So file 2005-16-recal1.ccf was prepared to subtract 0.0047 from the salinity and to apply the following calibrations to the CTD dissolved oxygen channel:
DOX-CTD (corrected) = 1.3921 DOX-CTD + 0.0308 (casts #1-34 and #60-104)
DOX-CTD (corrected) = 1.4150 DOX-CTD -  0.051 (casts #35-44 only)

That was applied first to the SAM and MRG files.

COMPARE was rerun for primary salinity and the average difference (excluding the same outliers as in the first comparison) was -0.0004psu and 0.000002psu if only data below 500m is included. (See 2005-16-sal-comp2.xls.) Extreme outliers were flagged in the MRG file.
COMPARE was rerun for dissolved oxygen and the fit against CTD DO looked good when outliers were excluded. When the fit was done against pressure excluding the same points, there was an offset of 0.1ml/l with little pressure dependence. (See 2005-16-dox-comp2.xls.) Two severe outliers were flagged “d” and the flag was changed from “c” to “d” for another; comments were added to the headers.
The edited metre-averaged downcast files, AVG, were then recalibrated.
14. Final DO comparison

SHIFT addresses errors due to transit time and the comparison with titrated samples addresses the drift in the instrument’s calibration. But there remains an error due to poor time response of the sensor. To at least partly address this issue we compare downcast data to the titrated samples. COMPARE was run using thinned downcast CTD data (after initial recalibration and bin-averaging) and the titrated DO values. When values from pressures of 9 to 21db were excluded due to huge variability, the differences were fairly flat when plotted against pressure, with the CTD reading high by 0.133ml/l. For 2005-21 and -22 with the same instrument, this offset was 0.12 and 0.13ml/l. When plotted against DOX-BOT the fit is not as flat. (See 2005-16-dox-comp3.xls) 
21. Final DO Calibration

File 2005-16-recal2.ccf was prepared to adjust the CTD DOX channel using:


CTD DOX (corrected) = CTD DOX -0.133
It was applied to the thinned files and COR1 files. COMPARE was rerun and the results show a good correspondence between downcast CTD DOX and upcast bottles. This recalibration was not applied to the rosette files since time response is not an issue for those. (See 2005-16-dox-comp4.xls.)
Based on the scatter in the comparison the dissolved oxygen data in the CTD files is considered:

· ±1 ml/l from 0 to 25m 

· ±0.5ml/l from 25m – 125m

· ±0.1ml/l from 125m – 200m

· No bottle samples below 200m so no error estimate possible

· the instrument is considered unreliable below 1000m.
The CTD DO values are generally too high in the high gradient region.

15. FINAL CTD files steps (REMOVE and HEADEDIT)
For all casts the following channels were removed: Scan_Number, Temperature:Primary, Salinity:T0:C0, Conductivity:Primary, Conductivity:Secondary, Status:Pump, Oxygen:Voltage:SBE, Descent_Rate, Altimeter and Flag channels. (Output: *.REM)
HEADER EDIT was used to fix formats and channel names and to add the following comments:
  The fluorescence and transmissivity data are nominal and  unedited except that some records were removed in editing T and S.
   The dissolved oxygen data in the CTD files should be considered:

· ±0.5ml/l at the surface

· ±1 ml/l from 8 to 25m

· ±0.5ml/l from 25m – 125m

· ±0.1ml/l from 125m – 200m

· No bottle samples below 200m so no error estimate possible

· the instrument is considered unreliable below 1000m.

   The CTD DO values are generally too high in the high gradient region.

The Standards Check routine was run and HEADEDIT adjusted until no further problems were found. The files were named CTD.
16. Final Bottle Files

The MRGCOR1 files were put through CLEAN to remove the SeaBird headers. 

REMOVE was run to remove Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Status:Pump, Descent_Rate, Altimeter and Flag.
HEADER EDIT was run to fix formats and units, to change the Chief Scientist’s name to standard format and to add a comment about quality flags and analysis methods. Standards check was run on all files and HEADEDIT adjusted until all format problems were resolved. The files were named CHE.
17. Final Plots
THIN and DERIVE were run to obtain values for tables, and page plots were prepared using the edited data and displaying T and S. Profile plots were produced showing temperature, DO, fluorescence and transmissivity.
Cross-reference lists were produced for the final CTD and CHE files.
Header checks were run to ensure all casts had been put through all required routines.
Track plots were produced to ensure no errors had occurred in processing.
25. Thermosalinograph Data

a.) Checking calibrations
There were 2 files containing TSG data. A report was printed for the con file and the calibrations were checked. The fluorescence calibration was wrong, so a new con file was prepared with that corrected, 22005-16-TSG.con. The primary sensors were recalibrated in Dec. 2004, the secondary temperature in August 2004. A post-cruise calibration in October 2005 showed drifts of -0.0001psu/month and +0.00124Cº/year. If the drift was linear with time the temperature would be high by about 0.0009Cº. This would lead to salinity being low by about 0.0009psu, and the conductivity error would lead to salinity low by about 0.0008psu. The combination of errors would suggest that the salinity is low by about 0.002psu. It is noteworthy that the direction of drift varies from one calibration to the next, so that the assumption of linear drift may not be valid. The secondary temperature sensor was last calibrated in May 2004. At that time it showed a drift towards low temperatures and if it continued to drift in the same way the temperature would be low by <0.0003Cº.
b.) Converting to IOS Headers and adding position headers and time channels.
The data was converted to CNV files using a SeaSoft routine. The channels converted were: Scan_Number, Temperature:Primary, Temperature:Secondary, temperature:Difference, Conductivity:Primary, Fluorescence:URU:Wetlabs, UPloy0, Latitude, Longitude, Salinity:T0:C0 and Time Julian and then converted to IOS HEADER format.

Note that UPloy0 was the actual channel name and that it contains the flow rate data.

CLEAN was run to add End times and Longitude and Latitude minima and maxima to the headers. The times are said to be in UTC and that appears to be correct. ADD TIME CHANNEL was run to add Time and Date channels.
Time-series plots were produced and no severe problems noted. There are a few spikes in each of the primary temperature and salinity channels in the second file. The secondary temperature shows no such spikes so CTDEDIT was used to smooth the primary temperature and salinity channels for records #192, 194, 198, 588 and 16150 of the second file. (Output ED1 – an ED1 file was prepared for the first file as well, but no editing was applied to it.)
c.)  Checking Time Channel
The first TSG file was very short and did not overlap with any of the CTD casts. Using the time from the log book when a loop sample was taken, the TSG file and log are in reasonable agreement on the ship’s position, given that the time in the log is approximate. For the second TSG file the times and positions of the first and last CTD casts were found from the CTD headers and those times found in the ED1 file. The positions were compared and found to agree very well. As there has been no problem with the timing of this instrument in the past year, this was considered a sufficient check.

d.) Alignment check

Recent uses of this equipment showed no alignment problems. There are no obvious problems this time, so this step was skipped.

e.) Comparison of T, S and Fl from TSG and CTD data (second TSG file only)
· T1 vs T2 For a first comparison the differences were plotted versus time and they were on the order of 0.15Cº in quiet sections.
· TSG vs CTD The final CTD files were thinned to a single point at or near 4db and exported to a spreadsheet.
The edited TSG files were opened in EXCEL and reduced to a single header line and the channels of interest (Date, Time, T0, T1, Sal, Flow, Fluor, Lat, Long). All records were removed EXCEPT those that correspond to the time of a CTD cast. The TSG and CTD files were then combined as 2005-16-ctd-tsg-comp.xls. Checks were made that the match was correct by comparing latitude and longitude and the largest difference was 0.0002 degrees of latitude and 0.0004 degrees of longitude.
Graphs were prepared comparing the two TSG temperature channels and the salinity with those of the CTD. There was a lot of noise in the comparisons between casts #22 & 44. Data was rejected based on being outliers in the comparison of the two TSG temperatures; that will remove data from areas of high temperature gradient around the intake depth, minimizing the error due to mismatch in the depth of the CTD and the intake. That left 23 casts; there was still scatter on the order of ±0.02Cº. Based on averages of those 23 casts the TSG remote temperature was within 0.002Cº of the CTD. No correction is justified to the remote temperature since the CTD measurement was not at exactly the same place or time as that of the TSG. The lab temperature is higher than the remote temperature by an average of 0.20 Cº. The salinity from the TSG is lower than that of the CTD by 0.071psu.
The fluorescence from the TSG was approximately 2.5 times that of the CTD.
· Loop Bottle Comparisons There were 22 loop samples, but no time was reported for 2 of them and 1 has no TSG data to go with it. The TSG files were opened in EXCEL and then salinity was averaged over 2 minutes and the standard deviation was calculated over the same period. The salinity and standard deviations were read from the TSG files and entered into spreadsheet 2005-16-sal-loop-comp.xls with the loop salinity results. The differences were found and were ordered on standard deviation. The TSG salinity was found to be low by between 0.072psu and 0.101psu depending on how much of the data is used, with the lowest values coming from the lowest standard deviation cases.
f.) Calibration History

The TSG was recalibrated in December 2004. It was used for many other cruises during 2005 though there was no loop sampling for some of them. The results from 2005-01 and 2005-02 were considered unreliable due to concerns about the Portasal performance. The temperature was found to be high by about 0.2Cº and the salinity low by about 0.03psu ±0.01psu. From 2005-11 and 2005-12 the TSG was found to be low by about 0.05psu and high by 0.2Cº, but those conclusions were based on few samples. There were loop samples and shallow CTD samples for the 2005-21 comparison. The salinity was found to be low by 0.08psu and the temperature high by 0.14Cº. During 2005-22 there were problems in the loop with freshwater able to enter the system. 
Conclusions

· The intake temperature is within 0.002Cº of the CTD which is as close as can be expected.
· The lab temperature is high by 0.20Cº based on the comparison with the CTD and the intake temperature. This is consistent with several cruises in May 2005. It is higher than seen in August and September 2005, but as the water warms in late summer it is expected that the warming due to the ship would be less significant.
· The salinity is considered low by 0.072psu based on both comparison with loop samples and with the CTD salinity; it is also consistent with the history of this instrument, though it does not fit the post-cruise calibration. 
· The TSG Fluorescence is higher than that of the CTD by a factor of about 2.5. No recalibration is applied to fluorescence.
f.) Recalibration

CALIBRATE was used to apply offsets of -0.20Cº and +0.072psu to Temperature:Primary and Salinity:T0:C0.

g.) Preparing Final Files
REMOVE was used to remove the following channels: Scan_Number, Temperature:Secondary, temperature:Difference, Conductivity:Primary, Flag, UPloy0 (flow rate). REORDER was run to reorder the channels.
HEADER EDIT was used to add a comment, change the DATA TYPE to THERMOSALINOGRAPH and add the depth of sampling to the header.
The sensor history was updated. 

As a final check plots were made of the cruise track, which was added to the end of this report.

Particulars
1. TSB computer failed. Replaced by laptop, so no SCS data.
4. There is an ADD file with DO data, but that cast had no sampling.
6. Plume around 1750m.

8, 11, 12. May have errors in station names.

13. Faint turbidity layer ~750m.

14. hard landing on deck.
16. Error in station name.

33 & 34. Partial downcast, return to surface and rerun because pumps were not on.

34. Sampling out of sequence – 100m before 125m.

35. H2S smell on Niskin #1.

36. H2S smell on Niskins #1, 2 and weak on #3.

37. Anoxic smell on Niskins #1, 2, 3.

38. CTD in bottom mud. Conductivity cell cleaned flushed after.

40. Anoxic smell on Niskins #1, 2, 3.

41. Anoxic smell on Niskins #1, 2, 3, 4.

42. Anoxic smell on Niskins #1, 2, 3.

43. Anoxic smell on Niskins #1, 2.

44. Anoxic smell on Niskins #1.

66. CTD data noisy at bottom.

72. Surface freshet not mixed down past ~20m.
76. Niskin vent left open.

85. Turbid layer at bottom.

Institute of Ocean Sciences

CRUISE SUMMARY

	Cruise ID#:    2005-16

	Dates:   Start: 18 July 2005                       End: 28 July 2005

	Location: WCVI/JdeFuca

	Vessel:  John P. Tully                                 Party Chief: Thomson R.

	

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

	1
	SEABIRD
	911+
	0585
	Yes
	Yes


CTD Calibration Information

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

2005-16


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature


	2968
	01/02/05
	Factory

“
	
	

	Conductivity


	1766
	07/06/05
	“
	
	

	Secondary Temp.


	2710
	07/04/05
	“
	
	

	Secondary Cond.
	2102
	07/06/05
	“
	
	

	Transmissometer
	723DR
	22/05/05
	
	
	

	SBE 43 DO sensor
	0766
	16/11/04
	Factory
	
	

	Altimeter
	1024
	?
	?
	
	

	Fluorometer
	2229
	
	IOS
	
	

	Pressure Sensor
	77511
	30/09/1999
	Factory
	
	


TSG Calibration Information

  Make/Model/Serial#:
SEABIRD/21/2487       Cruise ID#:
2005-16


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2487
	4/12/04
	Factory
	21/10/2005
	

	Conductivity
	2487
	4/12/04
	“
	21/10/2005

	

	Secondary Temp.
	2416
	5/08/04
	“
	
	

	Wetlab WetstarFluorometer
	WS3S-713P
	10/01/01
	?
	
	

	Flow Meter
	?
	?
	?
	
	


[image: image1.png]FLOTTED:

North Latitude

2005-16
130,00 129,00 128,00 127.00 126,00 175,00 124,00 123,00 122,80
8.5 L L L L L L 8.5
.50 F®.50
FOSOE"
EROEO1 ERGSET=
a stGe
EEFDSES "
415 T T T T T T T A7.50
130.00 129.00 128.08 127.00 126.00 129.00 124,00 123.08 12,0

West Longitude



[image: image2.png]FLOTTED:

North Latitude

2005-16
133.00 129.00 128.0@ 127.00 12500 125.00 124.00 123.0@ 122,00
0.5 I I . I n I B3
B3] Faes
2 8
. 7.
P
415 T T T T T T T A7.50
3.0 128,00 180 127.00 150 125,00 12400 170 12,80

West Longitude




[image: image3.png]PLOTTED: Z2006/00/24 17241257

2005-16 TSG final

133.00 128.0@ 12500 124.00 122,00
8.5 : B85
43,00 [-48.00
o
=
& o] t 2.5
£
5
Z
.00 .20
7.5 ; ; ; 7.5
130.00 128.00 17500 12400 12,80
West Longitude
ILE NAME:  Q\Pruise_Dote\205-1B\TSG\ I05\Z005-16-0002. tob (Lost of 2 files)

START TIME:= UTC 2005/07/28 @1:42:0B END TIME: UTC 20@5/07/26 23:23:38
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