REVISION NOTICE TABLE

	24-Dec-2013
	The DIC, Alkalinity, TOC, PC, PN and Oxygen data from Lisa Miller were merged with the rosette files. Lisa had sent this file in 2002 but it had been put aside and forgotten until today.
· The Transmissivity and Chorophyll (probably fluorescence) channels were removed from the rosette files since they had been removed from the CTD files during processing.

· Casts 322 and 348 were merged with the CTD profiles since no rosette files were found.

· Cast 352 had no corresponding CTD or rosette file so it was not merged with any file. J.L.


PROCESSING NOTES

Cruise: 9812

Agency: GIROQ/IOS

Project: Northwater Polynya

Chief Scientists: Louis Fortier (Legs 1& 2), Michael Gosselin (Leg 3) and Barry Hargraves (Leg 4)

Platform: CCGS Pierre Radisson

Date: 26 March 1998 - 21 July 1998

Processed by: Germaine Gatien

Date of Original Processing: 16 November 1998 - 18 December 1998

Reprocessed: 1 February 2002 –12 April 2002

Number of original casts: 445 (including 10 Seabird-25 casts)

Number of casts processed:  431 (ICTD only)

INSTRUMENT SUMMARY

Falmouth Scientific Inc.  ICTD/SN 1329 with Transmissometer #254 and Fluorometer # 93S

SeaBird SBE25  S/N 0034 with Transmissometer #171 and Fluorometer # S149

SUMMARY OF QUALITY AND CONCERNS

During cruises 9631 and 9720 there were difficulties with the surface pressure readings and once again it is observed that the surface pressures (as judged by the first record with non-zero conductivity) vary from 0.5 to 5.5db.  During this cruise efforts were made to allow the pressure sensor to come to equilibrium by lowering it to 50m, returning to near the surface and then proceeding with the full cast. Occasionally that step was repeated when the pressures were still suspect. At a few casts during Leg 1 that procedure was not followed; note is made of this in the particulars. These steps have been effective in improving the pressure data. There is great variability in the seriousness of this problem: when the surface water temperature is close to zero as it was for cast 296 the first pressures recorded are close to 0 and the temperature and conductivity values are reasonable; for cast 119 when the surface water temperature was -1.8 the first data point is P=4.4, T=-8, C=0.

There are problems with casts 48 and 61 which suggest that the pressure and hence the salinity are unreliable for part of the cast; the affected records were removed. See the particulars for details. It appears to be a problem with ice which first causes the pressures to become “stuck” or to increase very slowly; then the pressure clears and increases very quickly. 

PROCESSING SUMMARY
This is a report on the reprocessing of FSI ICTD data that was carried out in Feb-Mar. 2002. The initial steps done in the original processing were useful, so the relevant notes from the original processing are included in this report. The SEABIRD CTD data was not reprocessed because it was found to be of low quality during the processing in 1998.

The transmissivity and fluorescence were stripped from the CTD files and archived separately with pressure; those data are nominal with no processing done. 

1.PRELIMINARY STEPS (Steps carried out in Dec. 1998)

The daily logs were obtained. 

Cast 9812A038 was renamed 98129038 to conform to IOS format. It was later found to be a shallow cast run just before cast #38 and was deleted.

The ICTD data (*.raw and *.bt1) was converted to IOS Headers in IOSSHELL using “CONVERT FSI RAW FILES” with 1329.txt as configuration file. Errors in headers had to be fixed before conversion: the format of the year was wrong and the latitudes and longitudes lacked a hemisphere entry and had the wrong format, and depths had the wrong format or were missing. For some of the casts without a rosette, conversion did not work until a dummy *.bt1 file was created. These dummy files (and the corresponding *.BOT files produced) were deleted after conversion. After conversion the HEADEDIT routine was used to add details to the IOS headers such as the name of the chief scientist.

The header check, header summary and cruise track were produced. Errors were found in the headers. Some were corrected in the converted files (data and bottle files), others (generally those involving time) were corrected in the original *.hdr files and reconverted. Most of the errors occurred when information was not updated from the previous cast; in these cases the log data was presumed to be correct. For cast #91 the time is obviously wrong so the log time was entered. Casts #38 and #38a appear to be at the same site, but only one cast is referred to in the CTD log. After calibration one cast will be selected; the other deleted. There were small inconsistencies in the positions between the headers and the CTD log; since neither the bridge log nor any other third source of positions was available during processing corrections were only made when the difference was fairly large and there was some evidence to suggest an error. In such cases the CTD log was considered to be the best source.

2.  INITIAL EDITING (This step and all that follow were done in 2002)

Because the CTD was often lowered twice (first to 50m, then the full cast) or held near the surface for a long time, it was necessary to edit the files to remove some records from the beginning of the cast. Where there was insufficient leader for the time compensation routine the first line was copied 15 times to create a leader. These files were then put through CLEAN to fix the headers and copied to EDT.

Time-series plots were then examined onscreen and checked for two things:

•Evidence of problems with pressure such as that found in cast #48; the pressure got stuck at about 25db on  the downcast despite the precautions taken to allow the CTD to equilibrate and then the pressures started to increase rapidly from 30 to 90db. This was probably caused by ice in the intake. Examining pressure vs record number gives a check for such pressure problems and ensures that the hand editing to remove initial partial casts was done properly. Plots were printed where such problems were suspected.

•Spikes in T, C or P. When these were found plots were printed to guide the use of VIEWEDIT.

VIEWEDIT was used to despike T, C and P where appropriate and the output was named ED1; these files were copied to EDT. In this way a full set of EDT files exist, some having gone through VIEWEDIT and some not.

Profile plots were produced and checked on-screen for large discrepancies between down-cast and up-cast records. These were printed where further study was needed.  There appear to be severe problems with cast #341.

HEADER EDIT was used to change the time increment to 0.275s (from 0.04s which is wrong) and to add to the first section of the headers a format line that was removed by CLEAN. The output was EDU files.

3. TIME COMPENSATION 

a.) Development of the routine (notes by H. Melling)

Various problems with the design and operating configuration of the FSI CTD’s conspire to yield measured sequences of ocean temperature and conductivity that are asynchronous and have different bandwidths. If these are combined directly in the computation of salinity, the precision of the result is low and there are large systematic errors. This problem results from a serious error in the design of the FSI CTD’s. 

An ad hoc (but only partial) solution to this problem was implemented in the processing of these data. The bandwidth of the conductivity channel was reduced by convolving the data series with a impulse response function that had been designed to make the time response characteristic for conductivity the same as that for the slower temperature sensor. The impulse response function, determined empirically via plunge trials, is not a simple analytic function. It is available only as a 10-second sequence of discrete values at intervals of 5 ms (ICTD-ImR.lis, for the ICTD). For use with field data, the function was sub-sampled to the sampling interval of the CTD using the ad hoc programme ICTD-Adj.exe.

Following convolution of the conductivity time series with the sub-sampled impulse response (C-Wgts.lis), the time series of temperature and salinity are optimally matched for the calculation of salinity. The match is not perfect for two reasons: a) the conductivity signal is aliased because the sampling frequency (approximately 4 Hz) is much lower than the Nyqvist frequency (20 Hz) of the signal; b) spatial averaging over the sampling volume for conductivity is ignored; c) differences in fall speed are ignored.

Because of differing sensor-response characteristics, the pressure, temperature and conductivity time series are not synchronous. Moreover, the numerical convolution introduces an additional delay in the conductivity response, which can be calculated from the impulse response for all CTD variables except temperature. The relative timing of conductivity and temperature outputs were determined by trial and error to achieve best results in computing salinity. 

A QuickBasic45 programme (ICTDelay.exe) was used to determine the delay in temperature that was optimal for salinity calculation. We use the platinum sensor as the source of temperature data, since the output of the fast-response thermistor drifts badly (> 30 m(C) over times measured in tens of minutes. The programme works from the file ICTDImR.lis that contains the empirical impulse response correction sampled at 5 ms intervals. The programme calculates salinity for four different delays in temperature. Delays for temperature in the range of 100-500 ms are suggested. A graphical examination of the salinity series is the easiest route to choice of the ‘best’ delay. 

Because of aliasing during sampling, processing with the ‘best’ delay will not in general provide a useable profile of salinity. The computed profile must be smoothed using a running average. Near the surface where vertical gradients in salinity are steep, an average over about 2 seconds will generally produce the desired monotonic increase in salinity (typical of Arctic waters) without flattening the gradient. At greater depth, where the salinity gradient is weaker, the computational noise in salinity dominates the background gradients and a longer averaging period is desirable. Using the output of ICTDelay.exe, various running averages of the salinity time series were examined graphically, to determine the ‘best’ filter length. Averaging intervals may range from 9 points (2.5 s) near the surface to 23 points (6.3 s) at depth.

b.) Application of the time compensation routines 

The edited files from step 2 were used for the time compensation step.  

Program ICTD-ADJ (prepared by H. Melling) was applied to the conductivity to match the time response of the temperature sensors. The sample interval was set to 0.275s and the time response to 0.325s. CLEAN was run to fix the headers.

For the ICTD the IOSSHELL routine REMOVE was used to create two set of files containing: 


adjusted Pressure, adjusted Temperature and adjusted Conductivity


adjusted Pressure, adjusted Transmissivity and adjusted Fluorescence

The latter set of files will be left unprocessed and note should be taken that the values are nominal, raw values.

4. CLEAN, REMOVE and Check Maximum Pressure

CLEAN was run to fix the headers and then REMOVE was used to create two set of files containing: 


adjusted Pressure, adjusted Temperature and adjusted Conductivity


adjusted Pressure, adjusted Transmissivity and adjusted Fluorescence

The latter set of files will be left unprocessed and note should be made that the values are nominal, raw values.

A spreadsheet was prepared using the headers of the CLN files to check on the maximum pressure. These values were compared with the CTD log entries to check for pressure spikes that may lead DELETE to misidentify the bottom of the cast. A text editor was used to remove bad records from the upcast sections of casts #22,38,57 and 81.

5.  DELETE 

Experiments were done using different minimum drop rates for DELETE. Using 0.4s or 0.5s removed too much data near the bottom. A minimum of 0.3s was chosen.

The following DELETE parameters were used:

      Surface Record Removal: OFF

       Pressure filtered over width:    9

       Swells deleted. Warning message if pressure difference of      2.00

       Drop rates<   0.30m/s (calculated over   8 points) will be deleted

       Sample interval =     0.275 seconds.

The DELETE log was reviewed and the only warnings pertained to the surface or to areas in which the pressure sensor is believed to have functioned badly.  A spreadsheet  (9812_delete_study.xls) was prepared with the maximum pressure before and after DELETE was run for each cast. The differences were analyzed to ensure that data was not lost due to pressure spikes or other problems that affect how DELETE operates. No problems were found. However, for the following casts more than 10m of data was lost from the bottom due to slow descent rate: #36(15m), #59(15m), #111(21m), #129(11m), #184(19m), #421(22m).

The DELETE log indicates problems with cast #48 that do not correspond to spikes, but a close look at the data reveals that the pressures changed very slowly in the 20-30db range and then increased very rapidly from 30 to 90db. It is likely that the pressure sensor intake was jammed with ice and cleared at about 90db. So the pressures above this point should be considered unreliable. 

In the course of checking the DEL files it became obvious that the WATER DEPTH entry in the headers is unreliable. The entries in the HDR files sometimes match the maximum sampling depth given in the log book rather than the water depth, and the water depth is not always available or sometimes there are several values as the depth shoals. It was decided that it would be best to strip this entry from the headers since it is not reliable. 

6. PRELIMINARY CALIBRATION

The calibrations of P, T and C are done internally by the FSI CTDs. 

Calibration with file 9812rcal.ccf  was used to convert conductivity to conductivity ratio, calibrate temperature, apply an offset to pressure and to calculate salinity. 

To determine the pressure offset the end of the upcast section of 51 casts (fairly evenly spaced through the cruise) were examined to find the first pressure for which the CTD appeared to be at the surface. Where conductivity fell suddenly to low values was judged to be the surface. The average value for the cruise was 0.6db. A 17-point running average stayed at 0.7db or 0.8db for about the first third of the cruise. After that, the average decreased steadily reaching about 0.3db at the end. The range was from 0.0 to 1.4db. (See file 9812surf_press.xls.) An offset of -0.6db will be applied, with uncertainty of ±0.6db.

The *.bot files were also calibrated and named *.cob.
7. FILTERING

The salinity was run through a box car filter for all casts using the following parameters:

Name of filter size reference channel: Pressure:Adj

 Filter sizes:

     up to:   0.100000E+03 :    9

     up to:   0.300000E+03 :   13

     up to:   0.700000E+04 :   23

 Name of channel to filter (blank to end) Salinity

Multi-cast T-S plots were produced to compare deep sections of nearby casts as a quality control check. The results were within the expected repeatability of this instrument. 

8. GRAPHICAL EDITING

Page plots were examined on-screen and printed only if editing was indicated below 20m. Note was made of casts that needed near-surface editing.

The page plots were used to decide which casts needed hand editing using CTDEDIT.

Surface cleaning only was done to most of the casts

More extensive editing was done for the following casts: 

Leg 1: 5,10,12,16,35,93,136,138.

Leg 2: 157,203,223,225,235,238,247.

Leg 3: 269,301,306,354-356,361,368,379.

Leg 4: 402,432,437.

The following casts had large sections of data removed due to pressure sensor problems: 48, 61

9. Bottle Comparison and Recalibration of ICTD

FSI #1329 was used in 1996 and 1997. In 1996 the salinity was found to be high by 0.023. The data from 1997 was found to agree well with bottles. 

The calibrated bottle files were bin averaged by bottle number. 

The ICTD data was then analyzed by Humfrey Melling to compare it with that from bottles; he determined that the CTD salinity was high by about 0.035. (Details on this analysis are in the file 9812_Conductivy_calibration bottle levels.doc).  To correct the salinity it was necessary to scale the conductivity rather than apply a constant offset to salinity. Since the salinity had been edited in a previous step this poses a problem. The conductivity values correspond to the original data, not the edited data.  So the conductivity channel was stripped from the files using REMOVE and a new conductivity channel was derived from temperature and edited salinity using DERIVED QUANTITIES. Salinity was then stripped using REMOVE. 

Finally the conductivity was recalibrated using file 9812_cond_cal.ccf  (offset of 0.0 and a slope of 0.9990838); salinity was recalculated.
11. REMOVE and REORDER

The following channels were removed from the ICTD casts: conductivity. 

12. PRODUCE FINAL FILES and PAGE PLOTS

THIN and DERIVED QUANTITIES were used to produce data for the tables on the final plots.

The final files were renamed *.ctd.

Header checks were run; a few errors were found and corrected in the *.ctd and *.rac files.

Page plots were produced using the *.ctd files.

PARTICULARS (includes notes from log and observations in processing)
LEG1

Casts #1,2,6,7 - Test Casts, deleted.

22 - Log Note: “pressure sensor frozen long time”

24 - Touched bottom

32 - Log Note: “transmissivity clean but drifting signal”

33 - Log Note: “Tr poor on downcast, drift on upcast”

38 - Two files exist - 38 and 38a, though the CTD log refers only to 38a. The data in 38 goes to the depth given in the CTD log and includes the number of bottles referred to in the log, so it is assumed to be the correct file. The other file (renamed 9038) appears to be a shallow cast run just before 38. This cast was deleted. 

44 - Downcast and upcast quite different; downcast looks better.

46 - The CTD was not held long at the surface, nor lowered to50m before the cast so the pressures may be inaccurate near the surface

48 - Pressure and salinity not reliable from 25-90db; pressure sensor frozen. Bad section of data removed.

57 - Log Note: “fl frozen at surface”

61 - Pressure and salinity not reliable from surface to 31db; pressure sensor frozen. Bad section of data removed.

62 - Log Note: “Problem with Tr, No problem with Fl”

66 - The CTD was not held long at the surface, nor lowered to50m before the cast so the pressures may be inaccurate near the surface.

71 - Log Note: “Fl frozen to 185m”

72 - The CTD was not held long at the surface, nor lowered to50m before the cast so the pressures may be inaccurate near the surface

74 - Log Note: “Tr bad in downcast, mixed layer ~ 80m”

80 - The CTD was not held long at the surface, nor lowered to50m before the cast so the pressures may be inaccurate near the surface.

86 - The CTD was not held long at the surface, nor lowered to50m before the cast so the pressures may be inaccurate near the surface.

106 - Log Note: “Tr bad”

107 - Log Note: “Tr starts OK then drops, returns on way back up”

108 - Log Note: “cleaned Tr lens, better signal”

111 - Log Note: “Tr not good”; down-cast poor, up-cast better.

112 - Transmissometer  #171 was used; the results were poor and the original one, #598, was used for the rest of the casts, except for the SEABIRD casts of leg 3 which used #171.

113 - Log Note: “Tr drifts with depth”; down-cast poor, up-cast better.

114 - Log Note: “Tr OK”

115 - Log Note: “Tr bad on downcast, OK on upcast”

118 - The CTD was not held long at the surface, nor lowered to50m and held so the pressures may be inaccurate near the surface

125 - The CTD was not held long at the surface, nor lowered to50m and held so the pressures may be inaccurate near the surface.

128 - Log Note: “Tr not good”

133 - Log Note: “better Tr now, water temperature above freezing. 

LEG2

casts 149-152 - Start times in headers do not agree with the CTD log; end times consistent with CTD log. Edited headers.

158 - Log says this cast was cancelled, but there is a file with data in it. 

159 - Log Note: “Long wait at surface”

196 - Touched bottom

199 - Log Note: “Note staircases; important CTD cast”

208 - Log Note: “Out of water then back at surface for last 3 samples”

217 - Log Note: “Stop at 14m because of grey water”

221 - Log Note: “Staircases 100-200m”

242 - Log Note: “Held at 50m to clear ice”

243 - Log Note: “Stop at 260m on downcast because of ice; don’t complete profile”

250 - Log Note: “2 miles from B30 due to ice”

263 - Log Note: “Bottom sensor did not trigger; interesting interleaving 200-400m.” 

LEG 3

326 - Problems on upcast with misfiring of bottles and DISK FULL messages. Log Note: “only RAW and BTL files created. C00 and HDR files created from another cast and EDT from RAW”. There were pressure spikes during the upcast which caused DELETE to misinterpret the maximum pressure. Six records were removed from the end of 98120326.DEL to correct this.

327 - This file is missing. The log entry does not indicate any problem with data acquisition.

328 - SEABIRD CTD. Downcast salinity very noisy so Upcast used.

329 - SEABIRD CTD. Downcast salinity very poor above 80db but upcast data while better at surface poor at depth. Transmissivity channel removed since contained only data.

330 - SEABIRD CTD. Downcast salinity very noisy so Upcast used. Upcast too noisy to edit.

331 - SEABIRD CTD. Downcast salinity very noisy so Upcast used. Upcast is very noisy and only slight editing was possible. Transmissivity channel removed since contained no non-zero data.

332 - SEABIRD CTD. Downcast salinity very noisy so Upcast used. Upcast too noisy to edit. Transmissivity channel removed since contained no non-zero data.

333 - Log Note: “We changed the Fluo settings”

338 - touched bottom

341 – There is obviously something wrong with the data; it looks as though a protector was left on, but there is no note in the log to indicate that. Cast deleted.

342 - Bottles #9-23 correspond to sample depths #8-22

347 - Temperature protector left on, no T. CTD broke down, stopped at 428m. Cast deleted.

348 - Log Note: “System blew at 630m”. The last good record was at 615.7db; 15 records from below that were deleted from the end of the EXP file because they contained pressure spikes. There was no upcast data.

350 - SEABIRD CTD. Downcast salinity very noisy so Upcast used. Upcast too noisy  to edit. Transmissivity channel removed since it contained only very low and very high values

351 - SEABIRD CTD. Downcast salinity very noisy but upcast even noisier at depth. Only slight editing of downcast salinity attempted. Transmissivity channel removed since it contained only very low and very high values

352 - SEABIRD CTD. Battery died on upcast. Downcast was poor and no attempt was made to edit it. Transmissivity near zero for most of downcast - data at bottom may be useful.

353 - SEABIRD CTD. Downcast salinity very noisy near surface but upcast very noisy at depth. Only 1 point was edited in downcast; the rest was too noisy. Transmissivity channel removed since it contained only very low and very low values

375 - Bottles wouldn’t close

376 - SEABIRD CTD; Log Note: “I always get a ‘funny’ salinity profile on the way down. OK on the way up” While the downcast has bad data near the surface, the upcast is extremely noisy at depth so the downcast was used.

387 - 539 feet from the station

16.  RECOMMENDATIONS
The processing would be considerably faster if the headers were produced in a standard format that is compatible with conversion to IOS HEADERS. Note that the month should be in upper-case letters and the longitude/latitude must include the hemisphere and should have 3 decimal places and one space or 4 decimal places and no space before the hemisphere, for example 78 16.832 N or 78 16.8320N.
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CRUISE SUMMARY

Cruise ID#:
9612



Dates: 
Start:

26 March 1998
    End:
21 July 1998



Location:
Northwater Polynya

Vessel:

CCGS Pierre Radisson






Chief Scientist:
Louis Fortier (Legs1 & 2),  Michael Gosselin (Leg 3) and Barry Hargraves (Leg 4)


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

	1
	FSI 
	ICTD
	1329
	Yes
	yes

	2
	SEABIRD
	SBE25
	0034
	No
	yes


Institute of Ocean Sciences

CTD Calibration Information

Make/Model/Serial#:
FSI/ICTD/1329





Cruise ID#:
9812


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Pressure
	
	21 May 96
	* factory 
	Dec. 1998
	Scripps

	Temperature
	
	21 May 96
	“
	Dec. 1998
	Scripps

	Conductivity
	
	21 May 96
	“
	
	

	    Transmissometer
	     598
	13 Feb 96
	IOS
	
	

	Transmissometer
	     171
	8 Feb 98
	Univ. de Laval
	
	

	         Fluorometer
	   93S
	?
	
	
	


* The FSI ICTD was calibrated at the factory on 21 May 1996. The calibration coefficients are stored internally and the output of T, C and P is calibrated. 

	Calibration Coefficients

	Channel
	Formula
	Coefficients

	Name
	#
	C1
	C2
	C3
	C4
	C5
	C6

	Transmissometer
	10
	-0.08
	1.008654
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CTD Calibration Information

Make/Model/Serial#:
SEABIRD/SBE25/0034




Cruise ID#:

9812

	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Pressure
	290114
	3 Feb 98
	Univ. de Laval
	
	

	Temperature
	1115
	31 Jan 98
	Univ. de Laval
	
	

	Conductivity
	040819
	30 Jan 98
	Univ. de Laval
	
	

	Transmissivity
	171
	8 Feb 98
	Univ. de Laval
	
	

	Fluorometer
	S149
	?
	?
	
	


