REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	11-Jan-2006
	Surface loop data was added to the archive. The data was acquired from John Morris at PBS. The data archived in August 2005 was replaced with this new set since chlorophyll was included. 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.

	Aug 2, 2005
	Added loop data to archive. J.L.


PROCESSING NOTES
Cruise: 2002-35

Agency: OSAP

Location: North-West Pacific

Project: High Seas Salmon

Party Chief: John Morris

Platform: RICKER

Date: August 14, 2002 – August 29, 2002

Processed by: Germaine Gatien

Date of Processing: 6 September 2002 – 13 September 2002

Number of original CTD casts: 61 

Number of casts processed: 58

INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD (#0506) was mounted with Transmissometer 197. The deck unit S/N was 0471. 

SUMMARY OF QUALITY AND CONCERNS
The file names were non-standard and were changed to standard format with numbers matching the event numbers in the Daily Log Book. A list at the end of this report gives the correspondence between the original names and the final names.

There were discrepancies between the configuration file and the Daily Log Book. 

The transmissivity data looks odd, with large differences between downcasts and upcasts and sudden changes in value at depth.

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. 

The Niskin bottle was mounted 5m above the CTD for all casts and surface samples were gathered when the CTD was at approximately 20db.

Salinity calibration data was obtained. The cruise summary sheet was completed. 

The configuration files were obtained and the calibration constants were checked. An error in the date of transmissometer calibration was corrected and the resulting file named 0506CTD.con. 

There is a discrepancy between the log book and the configuration file as to which pair of sensors were the primary and which the secondary. The con files used at sea are in agreement with those used for 2002-05, but the log book says the sensors were reversed. 

A test cast was converted using 506CTD.con and the results were suspicious. The differences between the primary temperature and conductivity are opposite to those found during 2002-05 and the primary conductivity looks noisier than the secondary, the opposite of the previous cruise. 

A configuration file, 0506new.con was prepared using reversed entries for the primary and secondary and the serial numbers in the DAT file header for a test cast were reversed; the sample file (cast #4) was converted but produced garbage data. A second attempt was made by using the calibrations for one pair of sensors but the serial numbers for the other. This was called 0506rev.con and conversion worked for this. The results, however, look bad with unbelievable values for 3 of the 4 sensors.

So it is assumed that the old configuration file is correct and the log wrong.

The data will be examined later to ensure that the correct choice was made.

The sensor history was found.

3. Conversion of Raw Data

The raw data was converted using configuration file 0506CTD.con. 

A preliminary check shows all expected channels present, but no signal in the fluorescence channel. 

4. WILDEDIT

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


Pass 1    Std Dev = 2;
Pass 2    Std Dev = 5;
Points per block = 50

5. CELLTM

Tests were run on casts # 4, 16, 34 and 53 (these file names were later changed) to find the optimal parameter choice for CELLTM. Runs using  (0.02,9), (0.03,9), (0.03,7) and (0.03,7) were used for (alpha, 1/beta). The overall best choice was found to be (0.02,9) but the differences were not large; CELLTM was run on all casts using (0.02,9).

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 and to calculate the descent rate. 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. The secondary temperature is much noisier than the primary but the two conductivity signals are similar. The sensors do not agree as well as usual. The differences between the pairs of sensors is much higher during the upcasts than downcasts and varies in sign from one depth to another. In previous use of these sensors there were similar problems.

The differences between sensors were extremely noisy and the values that follow are very rough averages: (The cast numbers are those original logged. Once they were converted to IOS Header format the names were changed to match the log event numbers. See the end of the report for a list showing the correspondence between the CNV file names and those used once the data was in IOS Headers.)

	Cast #
	Max. Press
	T1-T0 
	C1-C0
	S1-S0
	Descent Rate

	9
	1100
	-0.0002
	-0.0065
	-0.0075
	Extremely noisy, fairly high

	23
	1000
	<0
	-0.0055
	-0.0062
	Very noisy, fairly high

	40
	1000
	-0.0004
	-0.0069
	-0.0078
	Noisy, High


There was a fluorometer channel but no data. On investigation it turned out that the fluorometer was not operational and was removed from the CTD.

The transmissivity looks very strange with sudden changes at depth and up and downcasts bearing little resemblance to each other. The maximum values of in deep water are close to 90%.

The configuration file does appear to be correct; the concern about the CON file was probably due to an unfortunate choice of test section examined, plus the inconsistency in documentation. 

8. Conversion to IOS Headers

The IOSSHELL routine was used to convert SEA-Bird 911+ data to IOS Headers. The event numbers are wrong and will be changed to agree with the log book.

9. Checking Headers

A header summary and a header check were produced. 

One cast was missing but was retrieved from the computer that was used at sea.

All CTD files had the wrong cast numbers in the file name and wrong event numbers in the headers; the file names were changed to match those assigned in the log book and when CLEAN is run it will be used to rename the event numbers to match the cast #. The salinity files have the right names. 

No other errors were found in the headers.

The cruise track was plotted and the positions look reasonable.

The average surface pressure is 4.1db. 

The mixed layer depth was calculated using a reference pressure of 10db, and a salinity difference of 0.005. This was done to help select which near-surface salinity samples are likely to be useful for calibration. Casts 20, 23, 26, 32, 53, 62, 65, 176 and 182 appear to be the best casts for that purpose.

10. DELETE

CLEAN was run to replace pad values in pressure with interpolated values and to fix the event numbers.

The following DELETE parameters were used: 

 
Surface Record Removal: Last Press Min and Low Salt

   
Maximum Surface Pressure (relative): 10.00


Minimum Salinity: 10

   
Pressure Tolerance: 1.0

Pressure filtered over 15 points

 
Swells deleted. Warning message if pressure difference of 2.00

 
Drop rates < 0.3m/s (calculated over 11 points) was deleted.

 
Sample interval =  .042 seconds. (from header)

COMMENTS ON WARNINGS:

The only warnings in the DELETE log were for near-surface or near-bottom records. Comparing the maximum pressure before and after DELETE shows that an average of 0.5db of data was lost at the bottom of the casts. (See delete_study.xls.)

All casts were plotted and checked for evidence of problems with the processing or instruments. Major problems were found in casts #12, 68 and 92. For the latter two casts the pumps had not been turned on according to the log. These will not be processed further. For cast #12 the problem is in the secondary sensors only between 50 and 80db. For many casts the secondary temperature and salinity are very noisy.

11. SHIFT

Tests were run on casts #38 and 185 using SHIFT to align conductivity data to match the temperature with respect to pressure. Sections of data in which T and C have high gradients were examined for salinity spiking. Runs were made using a variety of advancements. The results were examined in T-S space and in profile plots; the best results minimize unstable spiking and make T and C features match in depth. The best choice was to leave the primary conductivity unchanged from the deck unit setting (+0.073s) and to advance the secondary by 1.8 records (equivalent to +0.075s). 

All data was put through SHIFT with using those parameters.

All SHF files were copied to EDT.

12. COMPARE

There were no rosette bottles but hydro samples were taken at depth for 3 casts and at the end of most upcasts when the CTD was at 20db. The hydro bottle was mounted 5m above the CTD. 

The deep bottle values were compared with metre-averaged CTD data from 5db above the bottom. The primary and secondary salinity were found to be high by an average of 0.0165 and 0.0092units, respectively. However, all three values are suspect due to the CTD moving up and down a lot and the salinity varying greatly while stopped at the bottom. Plotting the salinity at the bottom of cast #73 it becomes obvious that shed wakes overwhelmed the CTD as it slowed down around 990db bringing in lower salinity water. While stopped at the bottom the salinity increases by 0.004units presumably to the correct salinity for that depth. It is unknown precisely when the bottle was fired. The bottle value is lower than either of the CTD channels, but may have been sampling water from much higher as shed wakes are likely to have intensified at the bottle level after the CTD passed through.

The surface bottles were examined for all casts. Only casts with very well-mixed surface waters were selected and the salinity was taken from ½-metre-averaged upcast data files, matching the pressure at which the bottle is believed to have been fired. The primary and secondary salinity were found to be low by an average of 0.0003 and 0.013units respectively. When one outlier is ignored for the secondary the difference is –0.0067units. There is no obvious trend with time. (See 2002-35_comp.xls for details.)

Recalibration was deemed unnecessary.

13. DETAILED EDITING

The primary sensors were chosen for further processing because they were showed much less noise than the secondary and were found to be close to the bottle values in well-mixed surface samples. 

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 was 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. Other unstable features were left unedited since the data comes from very active mixing regions.

The following casts were edited at the surface or bottom only: 41,77-86,149-155,167.

The following casts were edited more extensively: 6-38,44,50-74,89-146,158,170-185.

The descent rate, while frequently extremely noisy, was generally kept high minimizing problems with shed wakes.

Note was made of the editing details in the relevant files. The edited files were copied to EDT files so that a complete set of files exists with either edited data or data that does not require editing.

14. BIN AVERAGE

The following Bin Average values were applied to the BOX files for general use:

Bin channel = pressure



Averaging interval = 1.000
Minimum bin value =   .000

Average value will be used.
Interpolated values are NOT used for empty bins.

The same values were used for the BOT files except that the Bin Channel = Bottle Number.

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

15. Other comparisons

Previous experience with these sensors – During 2002-05 in February the deep bottles indicated that both pair of sensors were producing salinities that were high by 0.003units; the shallow bottles suggested that the primary salinity is low by 0.005 and the secondary by 0.002units

Historic ranges – All salinity data fell within the historic ranges, but temperatures from about 30db to 100db were low for stations E04 to E07 and VI01 to VI07. This looks like other data collected in spring/early summer 2002 so is not considered indicative of trouble with the temperature sensors.

16. Recalibration

No recalibration was done. 

17. Final Plots

THIN and DERIVE were run to obtain values for tables and page plots were prepared using the edited data.
18. REMOVE and REORDER

The Scan_Number, Temperature:Secondary, Salinity:T1:C1, Conductivity:Primary, Conductivity:Secondary, Chlorophyll:Fluorescence:Seapoint and Flag channels were removed from all casts.

The channels were reordered and data format corrected as needed. 

The Standard Check routine was run and no problems found.

HEADER EDIT was used to add a warning to the comment section of the headers advising investigators of quality concerns regarding the transmissivity data.

The final files were named CTD.

19. Producing final files

A cross-reference listing was produced.
The sensor history was updated.
Particulars

12. The primary and secondary conductivity are bad as is the secondary temperature. The primary temperature may be ok, but without independent confirmation of that, confidence is low. DELETE.

29. Irregular speed for upcast (to re-wrap wire).

68. Pumps not turned on until 30m of upcast. DELETE

92. Pumps not turned on. DELETE
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CRUISE SUMMARY

	Cruise ID#:    2002-35

	Dates:   Start: August 14, 2002                       End: August 29, 2002

	Location: North-West Pacific

	Vessel:   RICKER

	Party Chief: Morris, J.


	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#:

2002-35


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2710
	17/12/01
	Factory
	
	

	Conductivity
	2278
	13/12/01
	“
	
	

	Secondary Temp.
	2095
	17/12/01
	“
	
	

	Secondary Cond.
	2280
	13/12/01
	“
	
	

	Transmissometer
	197
	21/01/01
	IOS
	
	

	Pressure Sensor
	69698
	12/11/97
	Factory
	
	


	Correspondence of file names for 2002-35

The files were originally given consecutive numbers, but the Daily Log Book has different event numbers.

When the files were converted to IOS Headers the file names were changed so the last 4 digits correspond to the log event numbers

	
	

	last 4 digits in CNV,  DAT,CON,HDR files
	last 4 digits in IOS Header files

	0001
	0006

	0002
	0008

	0003
	0012

	0004
	0015

	0005
	0017

	0006
	0020

	0007
	0023

	0008
	0026

	0009
	0029

	0010
	0032

	0011
	0035

	0012
	0038

	0013
	0041

	0014
	0044

	0015
	0047

	0016
	0050

	0017
	0053

	0018
	0056

	0019
	0059

	0020
	0062

	0021
	0065

	0022
	0068

	0023
	0073

	0024
	0074

	0025
	0077

	0026
	0080

	0027
	0083

	0028
	0086

	0029
	0089

	0030
	0092

	0031
	0095

	0032
	0098

	0033
	0101

	0034
	0104

	0035
	0107

	0036
	0110

	0037
	0113

	0038
	0116

	0039
	0119

	0040
	0122

	0041
	0125

	0042
	0128

	0043
	0131

	0044
	0134

	0045
	0137

	0046
	0140

	0047
	0143

	0048
	0146

	0049
	0149

	0050
	0152

	0051
	0155

	0052
	0158

	0053
	0161

	0054
	0164

	0055
	0167

	0056
	0170

	0057
	0173

	0058
	0176

	0059
	0179

	0060
	0182

	0061
	0185


