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: 2004-09
Agency: OSAP

Location: West Coast Vancouver Island / Cape Scott
Project: La Perouse, Copra
Party Chief: Marie Robert
Platform: John P. Tully
Date: May 24, 2004 – June 1, 2004
Processed by: Germaine Gatien

Date of Processing: September 1 2004 – 14 September 2004
Number of original CTD casts: 53
Number of casts processed: 53
Number of rosette casts: 24 rosettes (+ 29 with a Niskin bottle)
INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD (#0585) was mounted with a Wetlab transmissometer (#333DR), a Seabird Dissolved Oxygen Sensor (#0047), Altimeter OA-916D (#1024) and a Seapoint Fluorometer (#2229) with a 10X cable. The deck unit was a model 911+ (#0508). The salinometer was a Portasal models 8410 (#58879). 
SUMMARY OF QUALITY AND CONCERNS
The CTD log was generally in good order with a good record of equipment used. There is some confusion about the naming of events #11 and #12; the latter was assigned twice. The rosette cast at station C1 was saved as 2004-09-0011, and that name was maintained even though it is called #12 in the log book. 

There were errors in dates of calibration in the calibration control files and an offset entered in the pressure calibration was found to be incorrect.

The CTD was lowered to about 6db for some casts and then returned to the near the surface. A full cast was then run. It is recommended that the practice be avoided. A text editor is needed to remove the initial section before running DELETE in order to avoid the selection of the initial sampling of the top 6m which is of lower quality than that sampled after the soak period. The problem during this cruise was apparently due to a particular winch operator.
The dissolved oxygen data in the CTD files should be considered: 
· ±0.15ml/l from 0db–100db
· ±0.10ml/l from 100db–200db.

· ±0.05ml/l from 200 – 1000db
· There were only 2 samples from below 1100m and they differed greatly from the CTD values. The instrument is considered unreliable at depth. Given lack of any evidence that the deep data are reliable, Oxygen:Dissolved:SBE data from below 1100m were replaced with pad values.
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 together with notes from the chief scientist outlining equipment changes and problems. The only problem was with the naming of the events at station C1. This will be discussed later.
Salinity and dissolved oxygen bottle calibration data were obtained. Flags and comments had been added as needed. There was no nutrient or chlorophyll sampling. The cruise summary sheet was completed.
The history of the dissolved oxygen and conductivity sensors was obtained.

A different CTD was used for the first cast. A PAR sensor was added for cast 13-19 and 38-79. The PAR channel exists for casts 25-32 and 83-122 but the sensor was not mounted. 
No factory calibration information was available about the new CTD used for cast #1. Sarah Zimmerman sent a con file that was used at sea and it is identical to the one used for the conversion of 2004-09. 
The calibration constants were checked for CTD #0585. The dates of the pressure and transmissivity calibrations were wrong. There was an offset of -0.6db in the pressure configuration. During 2004-04 in March 2004 a pressure test was done which showed that there should be an offset of +0.2db. This offset was also used for 2004-07 and 2004-10 which bracketed 2004-09. During 2004-22 in July an offset of +0.4db was found appropriate. Initial checks show that an offset of -0.6db is clearly inappropriate, producing negative pressures for conductivity values that are clearly in-water. A choice of +0.2db will be applied and checks made later to see if it enough.
Three configuration files were prepared with the corrections, to be used as follows:

2004-09-CTD1.con – cast 1
2004-09-CTD2.con – cast 2-11
2004-09-CTD3.con – casts 13-122
3. Conversion of Raw Data

All data were converted using the configuration files noted above. An error in the latitude in cast #155 was fixed in both the CNV and ROS files. A check was made of cast #35 because problems were noted at sea in the DO data, but it looks fine. 
A few casts were examined and all expected channels are present. The up and downcasts are similar and the pairs of sensors are reasonably close. There are problems in the transmissivity data for many casts; these should be examined carefully later and the channel removed from some casts if necessary.
Rosette files were converted using a start time of -2s and duration of 5s. 
4. WILDEDIT

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


Pass 1    Std Dev = 2 
Pass 2    Std Dev = 5  
Points per block = 50
5. ALIGNCTD

The deck unit was one of the newer ones that advance the secondary conductivity channels so ALIGNCTD was not run. 
6. CELLTM

Tests were run on casts #19 and 116 with (alpha, 1/beta) set to (0.01,7) , (0.01,9),  (0.02,9), (0.03,9), (0.02,7) and (0.03,7). Settings of (0.02,7) and (0.02,9) improved both channels. Since (0.02, 7) was found best for 2004-07 when the same equipment was used, it will be used for this data as well.

Cast #1 used a different CTD without added sensors so separate tests were made on the best setting for CELLTM. The results were not clear because this was a rosette cast with many stops below 90m. The setting of (0.02,7) does improve both conductivity channels above that level. 

All casts were put through CELLTM using (0.02,7) for both conductivity sensors.
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 T and C sensors were unusually noisy. The descent rate was kept very high. The secondary salinity is full of fine-scale noise with average excursions of ±0.001psu at 2000db, while the noise level of the primary is about ±0.0001psu. This is a regular feature for this CTD no matter what sensors are used. It may be a problem with the pump, or perhaps it is interference from the fluorometer which shares the same pump. The noise should average out so is not a major problem.
	Cast #
	 Press
	T1-T0 
	C1-C0
	S1-S0
	Descent Rate

	25
	950
	-0.0019
	+0.00036
	+0.0062
	High, moderate noise

	25
	1800
	-0.0008
	+0.00036
	+0.0052
	High, steady

	79
	950
	-0.0014
	+0.00038
	+0.0062
	Fairly high, noisy

	112
	950
	-0.0014
	+0.00042
	+0.0065
	


There is evidence of pressure-dependence in the temperature differences, but not in the conductivity.
The temperature differences are similar to those during 2004-07 but the conductivity and salinity differences are higher.

9. Conversion to IOS Headers

The IOSSHELL routine was used to convert SEA-Bird 911+ CNV files to IOS Headers. 
The rosette files were converted to IOS files which were renamed *.BOT. 
All BOT files were plotted and significant outliers were found near the surface for casts #67, 73 and 117. CTDEDIT was used to clean the outliers in the IOS files; the output files (*.ed1) were copied to BOT.
Spreadsheets were produced with altimeter reading taken from the headers of the CLN files and the BOT files. Many CLN casts were checked to see if the altimetry was interpreted correctly. Several problems were found. The altimetry is extremely noisy and for two CTD files the values estimated do not make sense. The bad results were all ones with the altimeter reading >20. Many casts were checked especially late in the cruise when the two errors occurred. For most really noisy casts the algorithm worked well and no entry was put in the header for altimetry. It seems like checking all casts with altimeter minimum >15 will detect most errors. The altimetry header was removed from the headers of casts #108 and 113.
Many BOT files were also checked and again problems were found in some of the casts with readings greater than 15. The altimeter header was removed from casts #40, 108 and 119.

10. Checking Headers

CLEAN was run to replace pad values in the Pressure channel using linear interpolation based on scan number.
The header check and header summary were run and the following problems were found:

· Cast #11 had strange errors in the headers. The positions and times were scrambled (a common problem) and the month was wrong in the System Upload Time and Start Time in the SeaBird headers (an uncommon problem). The NMEA time was correct. This cast was identified as cast #11 in the log book. The event numbers 11 and 12 were each used for other activities, so it is not obvious which to use for the CTD cast. “11” will be used for the CTD cast.
· Cast #115 – There was a note from the chief scientist indicating an error in the log about the latitude of this cast. There is a degree difference between the BE position and the BO and EN positions. The chief scientist indicated that the BE position was wrong, but it agreed with the NMEA position. Using the position of the EN time leads to speeds of more than 30 knots and puts the cast in a position that is clearly wrong for the station name. The original value from the file, the BE time, will be used.
· There were a few other minor discrepancies between log book and file, but the files seem correct in each case.
The cruise track was plotted and no problems noted.
For casts 2 through 122, the average surface pressure is 2.5db which is reasonable. However, the upcast  section of several casts have negative pressures at the surface, sometimes with the pumps still on. The salinity suggests that the CTD was still in the water when pressures were on the order of -0.1db. At -0.3db the CTD was clearly out of water. Given what was learned during 2004-10 it seems wise to add a further 0.2db to the pressure. This will be done later. The total correction to pressure will be +0.4db.
For cast #1 using a different CTD the pressure is clearly low. From the downcast there are readings that appear to be just at the surface with pressures of about -1.1db. At -1.3db the CTD is clearly out of water. From the upcast the CTD appears to come out of the water at -1db; the pumps were running so this is likely a pretty good measurement. A recalibration will be done later by adding 1db to the pressure.

A few CLN files were examined on-screen and no problems noted.
11.  BOTTLE FILE PREPARATION

The salinity analysis spreadsheet 2004-09.csv was edited to remove loop samples and to enter cast numbers and was saved as 2004-09-salinity.csv. The flags had been added. That file was converted to individual SAL files. Comments were transferred from the spreadsheet to the individual SAL files.
The dissolved oxygen files (*.add) were created by the analyst and had a flag channel. The files were copied to the HYDRO folder.
The CHL analysis spreadsheet, 2004-09chlarc.xls, was edited to add cast numbers and flag channel and saved as 2004-09chl.csv. This was converted into individual files. HEADEDIT was used to add the following comment: 
    No duplicates for chlorophyll sampling for this cruise, so no estimate of variability.
The nutrient analysis has been done, but the final files were not ready. That data can be added later.
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 and used to create SAM files from the BOT files.

The SAL, CHL and DOX files were merged with SAMAVG in three steps. (Output: MRG1, MRG2, MRG3) Editing of two ADD files was needed because sample lines were not in the correct order. 
11. COMPARE
Salinity
COMPARE was run and differences above 400db were excluded. There is a lot of scatter. The primary salinity is low by about 0.0032psu and the secondary salinity is high by about 0.0016psu. There was a lot of noise in the comparison as has been the case in all the recent uses of this equipment. The primary differences are more negative than those of 2004-07 (~0), 2004-10 (~-0.001) and 2004-22 (~-0.0025). The secondary differences are also slightly lower than from other cruises. (See 2004-09-sal-comp1.xls) 
If the two deepest bottles are ignored there is evidence of pressure dependence, but the scatter makes this conclusion doubtful. Six deep bottles were studied in detail to see what is happening. Four were from cast #108 and two from #27. The variations during the bottle stops were examined and are as follows:
	Cast/bottle
	Pressure
	Pressure variation during stop
	Salinity variation during stop
	Wait time
	CTD SAL0 – Bottle salinity

	108/1
	1002
	6db – noisy
	0.004psu
	Ok
	-0.0046

	108/2
	801
	3 – noisy
	0.002
	Little short 
	-0.0035

	108/3
	602
	3 – noisy
	0.008
	Ok
	-0.0032

	108/4
	501
	3 – noisy
	0.004
	Ok
	-0.0024

	27/1
	1478
	<2 – fairly quiet
	0.003
	Ok
	-0.0024

	27/2
	1251
	2.5 –steady drift
	0.001
	Ok
	-0.0016


The best conditions for bottle comparison appear to be for the two from cast #27, and bottle 2 from cast #108 is not bad. Errors due to bottles not flushing as well as expected would lead to more negative results for any bottles other than those at the bottom. Even at the bottom the CTD typically moves upwards after the stop but before firing, so the same sort of error is possible. It is likely that the scatter in COMPARE is due to a poor match between what the CTD is seeing and what is in the bottles due to motion during the stop. The differences between bottle and CTD are least when the conditions are best. 
Dissolved Oxygen
COMPARE was run using titrated dissolved oxygen data and plots were prepared of differences between CTD and titrated values versus pressure, DOX and cast number. The best fit was versus DOX value. As expected the sensor does not perform well below 1000db so 2 deep values were dropped from the comparison. A number of other outliers were removed based on fit of differences versus DOX or versus pressure.
From COMPARE the fit is: DOX (Titrated) = 1.0578 * DOX (CTD) + 0.0287 
The fit against cast number suggests no significant time dependence. (See 2004-09-dox-comp1.xls)
For 2004-07 the fit was:

DOX (Titrated) = 1.0336 * DOX (CTD) + 0.0751

For 2004-05 the fit was:

DOX (Titrated) = 1.0526 * DOX (CTD) + 0.0291

For 2004-10 the fit was: 
DOX (Titrated) = 1.0772 * DOX (CTD) + 0.0331

For 2004-22 an offset of -0.03 was used and a second recalibration was not needed.
There were few extreme outliers and those were associated with problems in the CTD data, so no titrated values were flagged.
Chlorophyll versus Fluorescence
COMPARE was run to produce a spreadsheet comparison of the CTD Fluorescence channel and titrated chlorophyll. The spreadsheet was edited to produce a plot of FL vs. CHL. The results fall close to a straight line with slope close to 1. 

There was only one extreme outlier, the only bottle from Saanich Inlet. The CTD fluorescence is very high around 11m in both the upcast and downcast, and the transmissivity is low at that level. The CHL value was about 3.17 with upcast FL about 13. The downcast value was a little lower, around 11. The CHL value was flagged as “c” in the bottle file and a note was placed in the header to explain the flag.
12. SHIFT

Conductivity
During 2004-07 (when the same equipment was used) the primary conductivity was shifted by -0.2 records. Tests were run on two casts and T-S plots produced; these confirm that the same setting works well in smoothing salinity, reducing instabilities without oversmoothing. That would mean a net advancement of about +0.068s, since the channel was already advanced by +0.073s earlier.
All casts except cast #1 were put through SHIFT using -0.2 records for the primary conductivity. (Output *.SHFC1)
The secondary salinity is full of fine-scale noise so it is more difficult to judge the best setting, but -0.2 records improves this data, whereas -0.5 is too much. So SHIFT was run using -0.2 records for the secondary channel as well. (Output *.SHFC2)
Cast #1 was examined individually since the equipment was different and the results were slightly different with a net advancement of +0.061s looking best for both primary and secondary conductivity. SHIFT was run with a setting of -0.5 records for both conductivity channels for cast #1.
Dissolved Oxygen
Tests were run using advancements of +100 records to +140 records and the best overall choice was +120 records (~5s). That shift was applied to all casts. (Output: SHFO)
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 are treated as a measure of how much the fluorescence needs to be shifted. Tests were run using shifts of +24, +36 and +48 records and the best results overall were with +36 records. A shift of +36 records (1.5s) was applied. This is higher than the usual setting (+24), but the same as was used for 2004-07. (Output: SHFFL)

12. DELETE

The SHFC2 file for cast #1 and the SHFFL files for the other casts were put through the DELETE routine with the following parameters: 

 
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: There were no warnings.
The DEL files were copied to EDT files.
13. DETAILED EDITING
The primary sensors were chosen 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.
A few casts were very noisy near the surface. When this was investigated it was found that the CTD had been lowered to about 6db, then returned to 2 or 3db and a full cast run. DELETE chose the first lowering to 6db (with very noisy T & S data) and patched that to the full cast from 6db downwards. To get the best data the SHFFL files from casts 30, 32, 35, 55, 77 and 120 were edited with a text editor to remove the initial downcast. Then DELETE was rerun.

Cast # 61 had 1.5m of data removed from the bottom, so the altimeter header entry was edited to reflect this.
Note was made of the editing details in the headers of the relevant files.
14. Other Comparisons

Previous experience with these sensors – 
The primary sensors have been used 4 other times since last calibration, two before this cruise and two after it, with COMPARE showing the sensors to give salinity very close to bottles for the first two and low by 0.001 and 0.0025psu for the later cruises. There was a lot of noise in the later comparisons. 
The secondary sensors have been used many times since last calibration and give salinity that is drifting higher with time. For 2004-07 just before this cruise the salinity was high by about 0.0025psu and for 2004-10 it was high by about 0.0027psu. 
The dissolved oxygen sensor has been giving good results since it was repaired in January 2004.
Inter-comparison of CTDs –

Two different CTDs were used for the two casts in Saanich Inlet. There is no salinity analysis available for cast #1. However, if we assume that the new CTD had a good calibration to start with we may be able to learn something about CTD #0585. But we need to keep in mind that the two casts were about 0.4km apart, they weren’t very deep, and the settings for CELLTM and SHIFT for cast #1 were based on very little information.
· COMPARE was run using edited, metre-averaged files thinned to every 2db from 120db down. The differences are large above 150m, but from 150m downwards they are fairly steady. If we assume that the new CTD was well calibrated then CTD #0585 had primary salinity low by 0.0009psu and secondary high by 0.0026.
· To ensure that these differences were not due to a mismatch in density, T-S plots were examined. At about 150m looking along γ-lines the primary salinity from CTD #0585 is lower than that from the new Arctic CTD by less than 0.001psu. Nearer the bottom the differences are smaller and varying in sign, but at those depths there is a lot more variability in the temperature for the first cast than the second, so they may have sampled quite different water. The secondary salinities from CTD 0585 are only slightly high at 150m and significantly high below that.
Historic ranges – The temperature data were well above the historic minima near the surface for the casts near Brooks Peninsula and near or slightly above the maxima for some other casts near the coast. Similar observations have been made this year in other areas and are believed to be real. 
Repeat casts – There were no other repeat casts other than the intercalibration.
15. Initial Recalibration
The decision on recalibrating salinity is difficult. COMPARE suggest that we should add 0.0032psu to the primary salinity; but there is a lot of noise and looking at some “quiet” bottles, suggests a lower offset, on the order of +0.002psu. The history of this instrument suggests a value between 0 and +0.001psu based on cruises before and after this one. The inter-comparison seems to agree with that, but the evidence is weak given the casts were not deep, there are no bottles for the new Arctic CTD and the results vary with depth. An offset of +0.001psu will be used; it may be low, but will at least reduce the error. 
File 2004-09-recal1.ccf was prepared to:

· add 0.001psu to the primary salinity

· recalibrate the dissolved oxygen using the results of section 11. 

· apply offsets to the pressures for the two CTDs, +1db for the CTD used for cast #1 and +0.2db for CTD #0585.
It was applied to the AVG, MRG and SAM files. (Output: COR, MRGCOR1, SAMCOR1) 
COMPARE was rerun for salinity and DOX and showed that the calibrations had been applied properly. (See 2004-09-sal-comp2.xls and 2004-09-dox-comp2.xls.) 
16. Final DOX comparison

Another run of COMPARE was made using metre-averaged, thinned downcast files. As has been noted in a number of other cruises, there is an offset of 0.03ml/l which shows virtually no pressure-dependence. (See 2004-09-dox-comp3.xls.)
Since this difference does not show pressure-dependence it seems not to be due to alignment problems or hysteresis. It is presumed that this error is due to a slight, systematic difference in flow rate between upcast and downcast. The COR1 files were recalibrated by subtracting 0.03ml/l using file 2004-09-recal2.ccf. (Output: COR2) This correction does not apply to bottle files. COMPARE was rerun using the recalibrated thinned files and the average difference was +0.007ml/l. (See 2004-09-DOX-comp4.xls)

17. Special Fluorometer Processing

The COR2 files were clipped to 100db and put through REMOVE and HEADEDIT to produce files FCTD. The FCTD files were written on a CD-ROM for the use of Angelica Peña.
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: FIL)
18. 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.
19. CLEAN

CLEAN was run to replace the transmissivity data with pad values for pressures greater than 350m in casts #2 through 79. (Output: CLN2 was copied to AVG)

CLEAN was run a second time to replace the Oxygen:Dissolved:SBE channel with pad values from 1100m to the bottom. (Output: CLN3 was copied to AVG)
20. Final Plots

THIN and DERIVE were run to obtain values for tables and page plots were prepared using the edited data and displaying T, S and transmissivity profiles. Separate profile plots were prepared with Temperature, DOX, FL and PAR versus pressure.
21. FINAL CTD files steps (REMOVE and HEADEDIT)
The Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Oxygen:Voltage:SBE, Status:Pump, Descent_Rate, Altimeter and Flag channels were removed from all casts. 
For casts #25-32 and 83-122 the PAR channel was also removed.
For casts #2-79 the transmissivity below 350m was replaced with pad values.
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 SBE Dissolved Oxygen data in the CTD files should be considered: 

•
±0.15ml/l from 0db–100db.

•
±0.10ml/l from 100db –200db
•           ±0.05ml/l from 200db-1000
•
data was removed below 1100db since it was considered unreliable.
A note was added to the relevant headers about the blanking of transmissivity below 350m.
The Standards Check routine was run and HEADEDIT adjusted until no further problems were found. The final files were named CTD.
22. Final Bottle Files

The MRGCOR1 files were put through CLEAN to remove the SeaBird headers, SORT to put the data in order of increasing pressure and REMOVE to remove Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Oxygen:Voltage:SBE, Status:Pump, Descent_Rate, Altimeter and Flag.
HEADER EDIT was run to fix formats and units and to add a standard comment about quality flags and analysis methods. Standards check was run on all files and HEADEDIT adjusted until all format problems were resolved. The final files were named CHE.
23. Producing final files

A cross-reference listing was produced.
The sensor history was updated.
Particulars
1-11. PAR off; PAR not in config file
1. Arctic CTD 911+ inter-calibration
2. Repeat of cast #1 using CTD #0585

3. spikes in T,S TR

12. There are two event #12s in log book; one was a CTD cast saved as event #11. Presume log is wrong.
13-19. PAR on

25-32. PAR off; PAR in config file; TRANS bad
35. Problems with this cast at sea, but it looks ok now

35-79. PAR on

40. Change DO/TRANS Y-cable

79. spiky TRANS

83-122. PAR off; PAR in config file

83. Problem with rosette weight handling line

115 – confusion in log about latitude; info in CTD file appears correct.
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CRUISE SUMMARY
	Cruise ID#:    2004-09

	Dates:   Start: May 24, 2004                       End: June 1, 2004

	Location: West Coast Vancouver Island/Cape Scott

	Vessel:  John P. Tully

	Party Chief: Robert M.


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

	1
	SEABIRD
	911+
	0585
	Yes
	Yes
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CTD Calibration Information

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

2004-09


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature

	2023
	20/12/03
	Factory
“
	
	

	Conductivity

	1763
	19/12/03

	“
	
	

	Secondary Temp.

	2095
	05/09/03
	“
	
	

	Secondary Cond.
	1764
	05/09/03
	“
	
	

	Transmissometer
	333DR
	06/01/04
	IOS
	
	

	Dissolved Oxygen
	0047
	13/01/04
	Factory
	
	

	Altimeter
	1024
	?
	?
	
	

	Fluorometer
	2229
	July 01
	IOS
	
	

	Pressure Sensor
	77511
	13/03/00
	Factory
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