REVISION NOTICE TABLE 
	DATE
	DESCRIPTION OF REVISION

	7 Feb. 2019
	Bottle spreadsheet converted to searchable BOT files.

	11-Jan-2006
	Surface loop data was added to the archive. The data was acquired from John Morris at PBS. Chlorophyll, salinity and nutrient flags were added from the analyst’s files in the DOC directory. The original spreadsheet file from John and more detailed processing notes can be found in the “Cruise_Data\Documents” directory.  Any questions regarding this data should be directed to John Morris. J.L.


PROCESSING NOTES
Cruise: 2004-32
Agency: OSAP

Location: N. E. Pacific
Project: High Seas Salmon
Party Chief: Trudel M.
Platform: W. E. RICKER
Date: October 19, 2004 – November 26, 2004
Processed by: Germaine Gatien

Date of Processing: 4 March 2004 –30 March 2004
Number of original CTD casts: 125 CTD casts & 3 TSG files
Number of casts processed: 125 CTD casts & 3 TSG files
INSTRUMENT SUMMARY    
A SeaBird Model SBE 911+ CTD (#0506) was mounted with Transmissometer #197 and Seapoint Fluorometer (#2228). The deck unit was a SeaBird model 11 (S/N 0471.) The salinity was analyzed using Portasal Model #8410 (S/N 59724). The temperature and conductivity sensors were all switched at the end of October. The thermosalinograph was a SeaBird model 21 (S/N 2487).
SUMMARY OF QUALITY AND CONCERNS
The CTD Daily Log Book was generally in good order. 

The sensors were apparently changed part way through the cruise, but the configuration files were not changed. What was observed at sea was inaccurate. When a proper configuration file was prepared for the November casts, the data could not be converted until the sensor numbers were entered incorrectly, with the sensor numbers from the October configuration. This was because the information was wrong in the headers. Editing the header files was not sufficient to correct this problem. WARNING: The information in all con files for the second half of the cruise have errors. The ones created at sea are completely wrong and the ones used in processing have the wrong sensor numbers. The information in the IOS SHELL headers is correct.
The transmissivity was frequently bad below 250m. There were sections of deep data in which the secondary temperature looked bad. These occurred in both legs, so are not sensor specific, but related to something like plumbing or cables.
There were problems in the top 50m of the downcasts, with secondary salinity looking unlike the primary and unlike the upcast data. Fluorescence also looked bad in the top 25db. The secondary pump is suspected of being the cause of the problem; the bleed valve may have been clogged.

There was no loop sampling so the thermosalinograph salinity was recalibrated based on the drift between calibrations and the assumption that such drift was linear with time. The temperature error due to warming by the ship was estimated to be about 40% of that found in the TULLY system. The uncertainty is on the order of ±0.1Cº and ±0.01psu.
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 and was in good order. 
A few problems are noted in the log.
Bottle salinity, nutrients and extracted chlorophyll data were obtained.
The configuration files were obtained and the calibration constants were checked. 
The sensors used for the first leg of the cruise had not been recalibrated since April 2002. It is known that there was a lot of drift during that time, since there were post-cruise calibrations in November for the T and C sensors. So the post-cruise calibrations should be used for conversion. (2004-32-CTD1.con contains the pre-cruise calibrations and 2004-32-CTD3.con contains the post-cruise calibrations)

There are severe problems with the configuration files for the second leg. The same configuration is contained in all con files, but according to the log book the sensors were switched between the October and November legs of this cruise. The log must be correct since the sensors from the October configuration were calibrated at the factory while the second leg was taking place, and the sensors listed for the November leg were at the factory in October. An attempt to convert one of the November casts with the original configuration file produces very bad data for several channels. A proper configuration file was prepared, but an attempt at conversion failed because the sensor numbers were inconsistent with the ones in the headers. Editing the header file to contain the right sensor numbers was not sufficient to allow conversion. Only when the wrong sensor numbers were entered in the second configuration file was it possible to convert the data. (2004-32-CTD2.con contains the wrong sensor numbers, but the correct calibrations for the second leg.)
The sensor history was found. 
3. Conversion of Raw Data

The raw data were converted using configuration file 2004-32-CTD3.con for casts 1-166 and 2004-32-CTD2.con for casts 176-375.
All expected channels were present. 
There are significant differences between the upcast and downcast secondary salinity in the top 50db. The temperatures seem ok. The primary salinity is reasonably close to that of the upcast. This looks like a secondary pump problem that clears with sufficient pressure (25-55db.) Of 8 casts checked only one showed no problem. It is noteworthy that the soak time at the surface was typically 1200 scans (<1 minute), which is shorter than usual. It is possible that the secondary conductivity would have settled down with a longer soak period. Data with a similar problem has been noted from other cruises, but only in specific areas, not through a whole cruise. For those cases biological fouling at the surface was suspected. Bleed valve clogging causes this sort of problem.
Both the fluorescence and the transmissivity have significant differences between downcast and upcast traces. The fluorescence could be related to pump problems as it was probably mounted on the secondary pump. (The log does not indicate which pump it was on, but the secondary is usually chosen.) The transmissivity does not look bad for the most part, just offset. There were a few casts with spikes and odd offsets. They will be examined more closely later. 
4. WILDEDIT

Program WILDEDIT was used to remove spikes in the pressure and temperature channels only.  Parameters used were: 
Pass 1    Std Dev = 2
Pass 2    Std Dev = 5     Points per block = 50

5. ALIGNCTD

ALIGNCTD was not run even though the deck unit was one of the older model since recent cruises suggest that even the secondary conductivity is being advanced. If this is not so, SHIFT can be used later to do this correction.
6. CELLTM

Tests were run on three casts for each leg running CELLTM with choices of (0.01,7), (0.01,9), (0.02,7), (0.02,9), (0.03,7),(0.03,7) and (0.0245,9.5) for (alpha, 1/beta). The selection of casts was based on being at least 200db deep and having a fairly quiet descent rate. Casts 40, 46, 154, 211, 250, 340 were selected.
For Leg 1 the best choice for the primary sensors was (0.02, 7) and for the secondary, (0.0245, 9.5), though several other choices were very similar.
For Leg 2 the best choice for the primary sensors was (0.02, 9.0) and for the secondary, (0.03, 9.0) and again, other choices were very similar.
CELLTM was run using those settings.
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 and to calculate the descent rate. These were placed in a test directory and will not be archived.
8. Test Plots and Channel Check

Four casts that sampled to about 500m were plotted to check for agreement between the pairs of T and C sensors; there were 2 from each of the legs. The differences were extremely noisy and one from each leg looked strange below 250db. Since the sensors were changed between legs it seemed likely that one pump was not worked properly or that there was a cable problem. The pump status is 1 throughout. Plots were made of T0, T1, S0, S1. Clearly the secondary temperature is bad during these segments. The transmissivity is frequently bad, but not always at the same times. During one of the casts the differences were not extremely bad, but still looked odd.
The transmissivity is frequently very noisy below 250db. 
As noted earlier, the fluorescence is very spiky at the surface for the downcasts but not the upcasts.

9. Conversion to IOS Headers

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

A header summary and a header check were produced. The only errors found were those mentioned in the log book. Those were corrected.
The cruise track was plotted and the positions look reasonable. 
The average surface pressure is 4.1db, with a minimum of 2.5db; these values are as expected for the Ricker when Hugh Maclean is operating the CTD. The mixed-layer depth calculation shows that some surface bottles may be useful for calibration purposes.
11. SHIFT
Fluorescence

For this cruise the downcast fluorescence is suspect. It differs from the upcast in a way that does not suggest a misalignment. It is believed there was a plumbing or pump problem. A shift of +24 records has been used for most cruises in the past, including the most recent uses of this particular equipment. A test was run on one cast and +24 records worked well below 50m, but not near the surface. The setting of +24 was applied to all casts. 
Conductivity
For two recent cruises using this equipment a setting of -1.2 records for the primary conductivity was found effective in minimizing salinity spiking without oversmoothing. The secondary salinity has not been archived in recent cruises and for this cruise the secondary data looks very bad for some casts, so tests will not be done for secondary conductivity. Tests were run on casts #160 and 322 using advancements of from -1 to -1.4 records. The results were examined in T-S space with the best results those that minimize unstable spiking without oversmoothing. The setting of -1.2 looked best overall.
All data were put through SHIFT using -1.2 for the primary conductivity.
12. DELETE

The following DELETE parameters were used: 

 
Surface Record Removal: Last Press Min

Maximum Surface Pressure (relative): 10.00
Minimum Salinity: 5

Pressure Tolerance: 1.0                                        Pressure filtered over 15 points

 
Swells deleted. Warning message if pressure difference of 2.00

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

    
Drop rate applies in the range    10.00 dbars to 10 dbars less than the maximum pressure 
 
Sample interval = 0.042 seconds. (from header)

COMMENTS ON WARNINGS: The only warnings referred to near-surface upcast data.
Upcast files *.DELREV were also created by using REVERSE then DELETE.

13. DETAILED EDITING

The primary sensors were selected for editing.
Page plots were produced using T0,S0. These plots were examined for spikes and instabilities and used to guide the use of CTDEDIT. Where unstable features were clearly due to shed wakes the data were removed. Salinity was cleaned where large spikes occurred. Small spikes (mostly “overshoots” in large T gradient areas) were cleaned only if it was clear they were due to imperfect alignment of T and C. Small two-sided spikes in salinity will mostly be removed by metre-averaging.  Editing of salinity was done where it appeared that would not be the case. 
The descent rate was generally kept high, so that even when it was very noisy the loss of data due to shed wakes was minimized.
The following casts required fairly heavy editing: 182, 185, 190.
The following casts required no editing: 43, 55, 91, 238, 289, 298, 301, 337, 369.
All other casts required only light editing. Note was made in the headers of any editing.
At this stage all casts were examined to see which casts needed editing of the transmissivity channel. Many casts showed an offset between downcast and upcast values on the order of 1 or 2%, but with the general shape being similar. Sometimes the downcast was higher, sometimes lower and some were very close. The largest difference was for cast #163 with a 10% difference. Comparing this cast with adjacent casts shows that the downcast was reasonably close to the others, but the upcast was way out of line. So it will be assumed that the downcast is ok.
A few casts have regions with spikes to zero values in transmissivity. A second pass through CTDEDIT was made to remove bad data from the following casts: 37, 133, 141, 229 and 274. Note was made in the header of editing done. 
The edited files were copied to EDT files so that a complete set of files exist with either edited data or data that do not require editing.
14. Niskin bottle data and comparison to CTD
Bottle data were received from the analysts in spreadsheet format:  2004-32sal.csv and 2004-32chlarc.xls and QFnuts2004-32.xls. The CHL file had non-standard names so was adjusted and saved as 2004-32chlarc.csv. One error was found in the sample numbers for the chlorophyll, and was corrected after Melanie Quenneville confirmed what should have been entered.
Flags had been assigned together with comments. All salinity flags were “d”, having been assigned before new criteria were developed. These were changed to “c” with the agreement of the analyst. There were 4 deep bottles (500db). All other bottles have a nominal depth of 10db. Examination of the CTD files shows that the CTD stopped at around 16db on most casts. The Niskin is believed to have been about 5m above the CTD, so the samples are from about 11db. The EDT files were bin-averaged and then thinned to values at 11db and 495db. The DELREV files were also bin-averaged and thinned to values at 11. This enables comparison of the bottles to both downcast and upcast values, although the upcast data has not been edited. The upcast data is generally of poorer quality, but that is when the bottles were fired.

A spreadsheet was prepared with thinned CTD values from the downcast files and to this was added the bottle salinity and chlorophyll data. 
Chlorophyll

Two plots were made of Fluorescence versus chlorophyll, one with downcast and one with upcast CTD data. There are doubts about the downcast fluorescence since the pump did not appear to be working well. As noted earlier the downcast and upcast fluorescence were very different in the top 50m. So it was hoped that the comparison would confirm which was better data. However, it is not as clear as we might wish. The second leg had very low fluorescence and CHL values. When just LEG 2 was plotted there was no obvious trend, so these were removed from the analysis. 

From LEG 1 at 11db the downcast fluorescence is high by an average of 15%. Given that 11db is very close to the level at which the fluorescence suddenly increases this figure is probably meaningless. 

The upcast fluorescence is about 60% of the downcast values and 70% of the bottle values. In previous cruises with similar sampling techniques the fluorescence has been quite close to the chlorophyll for values lower than 3 or 4ug/l. 

Two casts were selected that had well-mixed surface water and plots were made of the top 20db to study what is going on. In both cases the chlorophyll was much closer to the upcast fluorescence. In one case the downcast was much too low and in the other case it was much too high. In both cases the downcast fluorescence starts out extremely low and suddenly goes to values that are apparently too high. By 20db the large differences disappear and by 50db there is no difference but the values are very low. It is clear that the downcast data is not good in the top 20db, and the upcast data is suspect.
The following samples were flagged by the analyst as being of questionable quality. Samples #31, 139 and 154 had much lower CHL values than nearby samples. Samples #133 and 135 had very different replicates (0.01 and 0.08ug/L)

	Cast #
	Temp
	Fluor(dn)
	Fluor(up)
	CHL

	31
	11.02
	0.98
	0.71
	0.06

	133
	10.99
	3.39
	1.67
	0.45

	135
	10.93
	1.75
	1.42
	0.40

	139
	11.07
	1.97
	1.64
	0.02

	154
	11.01
	1.37
	0.88
	0.01


Angelica Peña decided that the flag for samples 31, 139 and 154 should be changed to “d”. The others were left as “c”.  (See 2004-32-comp-fluor.xls)

Salinity
Since the sensors were changed between October and November the differences need to be analyzed in two groups.

For the October leg there were very few casts with well-mixed surface waters. For the 3 that were identified the CTD downcast primary salinity was lower than the bottles by 0.0001psu. The upcast CTD data was high by 0.003psu. The only deep bottle that was not flagged indicates that the CTD is low by 0.004psu. Bottle salinity was plotted versus downcast CTD salinity to identify outliers. When those were excluded the average for the October casts showed the primary salinity within 0.0001psu of the bottles and the secondary low by 0.04psu. Based on the post-cruise calibration we expect a drift of -0.0005psu per month for the primary conductivity sensor. That recalibration was within a month of the beginning of the cruise. Overall, the results of this analysis suggest that the primary salinity has no significant error.
The differences are very noisy for the November casts which is not at all surprising given they were mostly from inshore waters. Those sensors had been newly recalibrated so we anticipate little problem. Both the deep bottles had flagged salinity samples. One indicates the primary salinity is high by 0.006psu and the other that it is low by 0.05psu. The secondary is a little closer, but due to near-surface problems we are not tempted to use it. Using the best-mixed shallow samples the CTD salinity appears to be low by 0.011psu; using the upcast data it appears to be high by 0.007psu. When a CTD versus bottle plot was used to identify outliers, the average of what was left suggests the primary CTD salinity is low by 0.0036psu and the secondary low by 0.03psu. This does show the primary is the best choice, but the variability in the differences is too large to justify recalibration, especially since the sensors were newly calibrated.
There is too much scatter to conclude that outliers are due to problems in salinity sampling. No flags were assigned based on the comparisons. (See 2004-32-comp-sal.xls)
15. Other comparisons

Previous experience with these sensors – This equipment has been used many times since the last recalibration, but there was generally little salinity sampling and a lot of scatter.
Historic ranges – All temperature values were within the historic ranges, but there were some excursions in the salinity traces. For casts 121, 124, 141 and 144 the salinity was higher than the minima and for casts #217, 220 and 226 it was lower. Several of the casts are very close to shore so the ranges may not be appropriate and all are in areas where variations are expected to be large. These excursions are not considered evidence of calibration problems.
16. Recalibration

Based on the bottle data and the history of the instrument, the primary salinity is believed to be slightly lower than the bottles, probably within 0.001psu. No recalibration was applied. 
17. Special Fluorometer Processing

This step was skipped because of problems with the fluorescence data. That channel will be removed.
18. BIN AVERAGE of CTD files
The following Bin Average values were applied to the EDT 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. 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.  
20. FINAL CTD files steps (REMOVE and HEADEDIT)
The Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Fluorescence:Seapoint, Status:Pump, Descent_Rate and Flag channels were removed from all casts.
HEADER EDIT was used to fix formats and header entries and to add the following comments:

Transmissivity data are nominal and unedited, except that some records were removed in editing                    T and S.

An additional header note was added to casts #37, 133, 141, 229 and 274 to explain that some zero transmissivity values had been replaced with pad values.

The final files were named CTD. The Standards Check routine was run and HEADEDIT adjusted until all format problems were removed. 
HEADEDIT was also used to change the sensor numbers in the INSTRUMENT section for casts #176 to the end.
21. Producing final files

A cross-reference listing was produced.
The sensor history was updated.
22. Thermosalinograph Data

a.) Checking calibrations
There were 3 files containing TSG data. The configuration files used at sea contain calibrations from January 2004. A post-cruise calibration from January 2005 was available. This indicates that the drift in temperature was -0.00203Cº per year and in salinity it was -0.003psu per month. 
There were no loop salinity samples. CTD records from the Ricker do not usually start until about 4db. The soak period was rather short on this cruise rendering the 4db data suspect. So there is little information available to calibrate the TSG. The best strategy is to use the post-cruise calibration. While this instrument was formerly used only for High Seas Salmon cruises, Hugh Maclean reports that it is increasingly used by other scientists. So assuming linear drift with time is probably the best that can be done. This assumption would imply that the salinity would be high by about 0.006psu at the mid-point of the cruise and the temperature high by 0.0004Cº. This is a rough estimate.
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, Conductivity:Primary, Latitude, Longitude and Salinity:T0:C0. These were then converted to IOS HEADER format. 
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 used to add a time channel calculated using the start time and interval from the headers.

Time-series plots were produced. While there is a lot of variability no spikes look unreasonable given that the ship was sampling inlets. 
Plots of the track looked correct except for the 3rd file in which record #3521 had bad longitude and latitude values. These data were replaced with pad values. The file was then put through CLEAN again to fix the headers and the output file was copied to *.ATC.
c.)  Checking Time Channel
A few points were checked to compare TSG time with CTD time. The TSG files were searched for positions close to those of CTD casts and then the time was recorded and compared with that of the CTD cast. There is room for error, since the ship was at the position of the CTD casts for some time as other activities took place, so the match is only approximate. The CTD is usually the first activity at these sites, so the first possible match was the one chosen. Overall the results are satisfactory.
	TSG file
	CTD cast #
	CTD time
	TSG time
	Time Difference

	1
	1
	13:58
	14:00
	-2

	1
	37
	23:29
	23:04
	25

	1
	130
	23:07
	23:31
	-24

	2
	137
	16:38
	16:38
	0

	2
	166
	00:32
	00:32
	0

	3
	182
	16:32
	16:32
	0

	3
	298
	19:14
	19:13
	1


d.) Comparison of T and S
There is little reason to expect a good match between the CTD and TSG salinity and temperature. The shallowest CTD data from the RICKER is from near or below the level of the TSG intake, and the CTD data at that level is suspect due to ship effects and incomplete equilibration. There was no temperature measurement at the TSG inlet, so the heating by the ship is not known. Nonetheless, we may get a rough estimate of the TSG calibration by examining some CTD casts with a well-mixed surface layer. Five such sites were found where the salinity gradients were fairly small and the TSG data was recorded corresponding to the start times of those CTD casts. The CTD data is from 4db or the first reading in the profile if it started below 4db.
	Cast #
	TSG Temp
	CTD temp
	Temp diff
	TSG Sal
	CTD Sal
	Sal Diff

	34
	11.2962
	11.2008
	0.0954
	32.0563
	32.1945
	-0.1382

	130
	10.6622
	10.5969
	0.0653
	31.844
	31.8596
	-0.0156

	154
	10.3883
	10.3317
	0.0566
	31.592
	31.6032
	-0.0112

	190
	9.8613
	9.7987
	0.0626
	32.1246
	32.1289
	-0.0043

	319
	7.8996
	7.8284
	0.0712
	31.1805
	31.2031
	-0.0226

	average
	
	
	0.07022
	
	
	-0.0384


The standard deviations are significantly higher for cast #34 than for the other 4 casts. If that casts is excluded the average gives TSG temperature high by 0.064Cº and the TSG salinity low by 0.013psu.
The post-cruise calibration suggests no significant drift occurred in the TSG temperature sensor, so any difference will be due to mismatch of depths and/or heating by the ship. In previous study of TSG data from the TULLY, the difference in temperature is usually about 0.13Cº due to ship heating. Doug Anderson believes that the intake is much closer to the TSG for the Ricker, so 0.05Cº (~40% of the TULLY value) is probably a better estimate. If we subtract that from the TSG temperature we would then find that it is higher than the CTD temperature by something like 0.01Cº. 
The TSG salinity is consistently lower than the CTD which is a little surprising. We expect that since we used the post-cruise calibration it should be high by up to 0.009psu. This may be because the TSG water is from above that of the CTD. (Either due to the TSG sucking up water from a higher level as has been suspected for some Tully cruises, or because the average depth of the CTD data is below that of the TSG intake.) It is unwise to read too much into this comparison given all the unknowns, but there is some comfort in the fact that the two instruments have temperature and salinity within 0.02 units of each other.
e.) Recalibration
CALIBRATE was used to apply offsets of -0.05Cº and -0.006psu to Temperature:Primary and Salinity:T0:C0. The uncertainty is on the order of ±0.1Cº and ±0.01psu. 
f) Preparing Final Files
REMOVE was used to remove the following channels: Scan_Number, Conductivity:Primary, Flag.
HEADER EDIT was used to add a comment, change the DATA TYPE to THERMOSALINOGRAPH and add the depth of sampling to the header.
Particulars
1-7. Problems noted in fluorometer on upcast

37. Transmissometer failed ~380m on downcast and came back at ~310m of upcast
133. Transmissometer failed ~340m during downcast, ok on upcast. Error in header - station name wrong

135. Error in header – station name wrong

163. Transmissivity looks suspect

354. Cast called #355 in file.
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CRUISE SUMMARY

	Cruise ID#:    2004-32

	Dates:   Start: October 19, 2004                       End: November 26, 2004

	Location: N. W. Pacific

	Vessel:  W.E. Ricker

	Party Chief: Trudel M.


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

	1
	SEABIRD
	911+
	0506
	No
	Yes


Institute of Ocean Sciences

CTD Calibration Information

Make/Model/Serial#:
SEABIRD/911+/0506
Cruise ID#:

2004-32

Configuration for October casts:
	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2668
	20/06/02
	Factory
	18nov04
	Factory

	Conductivity
	2424
	16/04/02
	“
	19nov04
	“

	Secondary Temp.
	2374
	20/06/02
	“
	18nov04
	“

	Secondary Cond.
	2399
	16/04/02
	“
	19nov04
	“

	Transmissometer
	197
	16/01/03
	IOS
	
	

	Fluorometer
	2228
	
	IOS
	
	


Configuration for November casts:
	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2663
	16/10/04
	Factory
	
	

	Conductivity
	2280
	15/10/04
	“
	
	

	Secondary Temp.
	2095
	16/10/04
	“
	
	

	Secondary Cond.
	1764
	15/10/04
	“
	
	

	Transmissometer
	197
	16/01/03
	IOS
	
	

	Fluorometer
	2228
	
	IOS
	
	


TSG Calibration Information

  Make/Model/Serial#:
SEABIRD/21/2487       Cruise ID#:
2004-32


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2487
	10/12/03
	Factory
	4/12/04
	Factory

	Conductivity
	2487
	10/12/03
	“
	4/12/04
	“

	Secondary Temp.
	2416
	05/08/04
	“
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