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. The data archived in September 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.

	26-Sep-2005
	Added loop data to the archive. J.L.


PROCESSING NOTES
Cruise: 2001-36

Agency: OSAP

Location: NE Pacific

Project: High Seas Salmon

Party Chief: John Morris

Chief Scientist: David Welch

Platform: CCGS W. E. Ricker

Date: 8 October 2001- 6 November 2001

Processed by: Germaine Gatien

Date of Processing: 17 January 2002 – 11March 2002

Number of original CTD casts: 149

Number of casts processed: 147

INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD  (#0506) was mounted with transmissometer #197. The deck unit was a SeaBird 11+ S/N 11P18377-0471.

SUMMARY OF QUALITY AND CONCERNS
There was an inconsistency between the CTD log times and the GPS times in the header; evidence suggests that the headers are correct. When available the ship’s log should be consulted for confirmation.

The data was generally in good order. A high descent rate minimized the effect of ship roll.

Cast #145 was processed using upcast data.

PROCESSING SUMMARY
1. Seasave - This step was completed at sea; the raw data files have extension DAT.

2. Preliminary Steps

The CTD Log was obtained. 

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

The configuration files contains an error in the pressure calibration. The calibration file 0506CTD.con was created with the corrected pressure calibration.

The sensor history was found. 

For the first 5 CTD casts the data files were named sequentially and do not correspond to the CTD Log consecutive numbers. The files identified as 2139-0002, 2139-0003, 2139-0004 and 2139-0005 were renamed 21390004, 21390007, 21390010 and 21390013 respectively. 

Note that the file names for the salinity bottle files (*.SAL) use the consecutive numbers.

3.  Conversion of Raw Data

The raw data was converted using conversion file 506final.con. 

Cast #1 contained bad data only; FIXDAT was run for this cast and produced readable data, although it appears to be unusable since the pumps were not running. 

An initial examination of the data shows all channels present. 

4. ALIGNCTD

The deck unit used for this mission advances only the primary conductivity channel by 0.073s. For 2001-09. 2001-12 and 2001-18 the primary conductivity was advanced by –0.018s (for a net advancement of +0.055s) and the secondary was advanced by _0.055s. Tests on casts #4 and #277 confirm that those values work well for this cruise and they were applied to all casts.

5. WILDEDIT

Program WILDEDIT was used to remove spikes in all channels except scan number. Parameters used were 
Pass 1
Std Dev = 2


Pass 2   Std Dev = 5


Points per block = 50

Cast #277 was examined before and after this step and some spikes had been removed.

6. CELLTM

During 2001-18 the optimal choice of parameters for the thermal mass correction was found to be (α = 0.02; 1/β = 9.0) for the primary conductivity and (α = 0.02; 1/β = 7.0) for the secondary. Tests were done on cast #4 comparing (α = 0.02; 1/β = 7.0), (α = 0.02; 1/β = 9.0), (α = 0.03; 1/β = 7.0) and (α = 0.03; 1/β = 9.0). The same results were found as during 2001-18.

The conductivity cell thermal mass correction was done for the primary channels using (alpha = 0.02; 1/beta = 9.0.) and for the secondary channel using (alpha = 0.02; 1/beta = 7.0.)

7. DERIVE

Program DERIVE was run on all casts to calculate primary and secondary salinity. It was run a second time to find differences between the temperature, salinity and conductivity channels and to calculate the descent rate. The output of the second run was stored in a test directory and will not be archived.
8. Test Plots and Channel Check

Problems were noted in casts #21,24 and 90. FIXDAT was used on the dat files for these casts and steps 3 through 7 rerun.  

The following casts were plotted to check for agreement between the pairs of sensors.  

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

	21
	27
	+0.0011
	-0.0012
	-0.0140
	High, steady

	50
	1000
	+0.0012
	-0.0011
	-0.0145
	Extremely noisy, avg. high

	134
	300
	+0.001
	-0.0012
	-0.0150
	Noisy, avg. high

	190
	400
	+0.0009
	-0.0012
	-0.0145
	High, steady

	235
	1000
	+0.0015
	-0.00125
	-0.0165
	Extremely noisy, avg. high

	367
	500
	+0.0012
	-0.00135
	-0.0160
	High, steady

	379
	500
	+0.001
	-0.00135
	-0.0160
	High, steady

	400
	480
	+0.001
	-0.00138
	-0.0160
	High, steady


The conductivity and salinity differences appear to have increased with time while the temperature difference shows no obvious trend. 

9.  Conversion to IOS Headers
The IOSSHELL routine was used to convert SEA-Bird 911+ data to IOS Headers.

10. Checking Headers

A header summary was produced. The headers for casts #1, 21 & 24 appear to have been corrupted by a spike. These were corrected in the SeaBird headers (after Derive was run) and reconverted. There were a few errors in station names that were corrected. One cast was reconverted because something went wrong in the first run corrupting the positions. 

A number of CTD casts are mentioned in the log, but there were no data files available when processing began: 252, 255, 257, 260, 261, 267. The data for these casts was later found on the acquisition computer and was then put through the same steps as the other data.

There is an inconsistency between the times in the headers and the times in the CTD log from cast #304 to the end of the cruise. This occurred immediately after the UTC date changed from October 27th to October 28th. The computer indicated that a change should be made from daylight savings time to standard time. It is clear how an error of 1 hour could occur, but in fact the difference is 2 hours for cast #304 and 3 hours thereafter. At the time of processing the ships log was not available. 

It is believed that the header times are correct. On the RICKER the order of work was generally a CTD cast followed by a net tow and trawl. Trawls usually occur between 7am and 7pm local time to avoid overtime work by the crew. CTDs can be run outside that time so often are run just before 7am. In the evening the order of events is often changed so that the trawl is run earlier in the sequence to get it in before 7pm. Based on that information the following facts suggest that the header times are correct. 

1. Cast #346 was a CTD cast at 2315UTC according to the log, which corresponds to 15:15PST (-8 hours). If the ship were on PDT that would be 16:15PDT.

According to the header, cast #346 was at 2:18UTC which corresponds to 18:18PST. 

After the CTD cast, a trawl was done at 23:49UTC according to the log (15:49PST) and it was out of order (before the net tow), so I assume that was done to get the work done by 19:00 PST. Even allowing for some confusion about whether the ship changed to standard time there would seem no need to rush if we use the log time. But the header time would be about 18:49 which does make sense.

2. Before the clocks changed, work seems to start about 6:30PDT, local time. After changing to standard time the start time changes to 3:30PST according to the log book times and 6:30PST according to the header times. The header times make sense with a CTD and net tow run just before the trawl work could begin at 7am local time.

The surface check was run. The average surface pressure is 3.9db. 

The header check and cruise track were produced and no errors were found.

11. DELETE
CLEAN was run to replace pad values in pressure with interpolated values.

The following DELETE parameters were used: 

 Surface Record Removal: Last Press Min 

   Maximum Surface Pressure (relative): 20.00   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 15 points) was deleted.

 Sample interval =  .04 seconds.

COMMENTS ON WARNINGS: Warnings were investigated for casts #4,13,19,202 and 394 and it was found that no good data was lost. All other warnings pertained to the top or bottom of the casts.

REVERSE was run on cast 21360145.CLN and then DELETE to produce an upcast file. 

All DEL files were copied to EDT files.

12. Intercomparisons

Previous experience with these sensors – Since they were last calibrated these sensors were used during cruises 2001-02, 2001-09, 2001-12, 2001-14 and 2001-18.


During 2001-02 there were Niskin bottle calibration samples, but the scatter was large, the depth of the bottles uncertain and the differences varied with depth. The data was considered insufficient for recalibration but suggested that the CTD salinity was low at the surface and high at depth. 


During 2001-09 the few bottles that appeared to be reliable suggested that the CTD salinity is low by from –0.0025 to –0.008units. The data was recalibrated by adding 0.005units to the salinity.


There were no salinity samples from 2001-12.


During 2001-14 the primary CTD salinities appeared to be low by about 0.005units but there were only 4 deep bottles.


During 2001-18 there were only 6 deep bottles and a hint of a pressure dependence in the comparison. The differences varied from –0.012 to +0.003 for the primary sensors and from –0.017 to –0.002 for the secondary. 

 
Many of the cruises which used this CTD in 2001 had serious problems. The bridle was missing from the CTD for some and the acquisition system was set to average over 33 scans for one. Neither of these problems occurred during 2001-18 or 2001-36.

Bottle comparisons

· DEEP BOTTLES - There was no rosette. Deep salinity samples were gathered for 6 casts using a Niskin bottle. The comparison is shown in file 2136comp.xls. Since the depth of the CTD when firing occurred and the height of the bottle above the CTD are both approximate, there is great uncertainty in the comparison. The differences between the bottles and the CTD are widely scattered. The bottle salinity for cast #4 was very low and that for #21 fairly low. Since these were the earliest casts in the analysis this might suggest a change with time. They are also among the shallowest of the samples analyzed. Excluding those casts, the averages show that the primary salinity is low by about 0.01units and the secondary low by about 0.024units. The descent rate was studied for each of the casts and it was quite steady for casts #4,21 and 36, fair for cast #134, very noisy for cast #47 and extremely noisy for cast #50. If the CTD bobbing up and down helps flush the Niskin bottles then the best comparison would be for bottle #50 and that shows the smallest differences among the 6 bottles. (See 2136comp.xls)

· SURFACE BOTTLES - There were Niskin bottle samples at 1m for most casts, but the CTD did not sample that close to the surface. Some casts show a fairly well-mixed surface zone and were checked to see if the shallow differences are of the opposite sign to the deep samples. This was not found to be the case, so this does not explain the observations noted above for casts #4 and 21. (See 2136comp.xls) 

Possible explanations for the observations at casts #4 and #21 are bad bottles or that the CTD was fired at a different depth than that recorded in the log. Cast #21 was a cast that needed repairs before it could be converted, so there were obviously problems and it is possible that a bottle could have mis-fired without the operator knowing.

Historic ranges –Profile plots were examined for all casts with historic ranges available and the salinity and temperature data all fell within the ranges. There were only 3 casts with data below 300m.

13. DETAILED EDITING

The secondary salinity was spikier than the primary and farther from the bottle salinities, so the primary channels were selected for archiving.

Page plots were produced using T0,S0.

The following downcasts were deleted because the pumps were not turned on: #1, 145, 370. For cast #145 the pumps were turned on part way through the upcast, so the upcast was used from the surface to 110m. It is noted in the log that the pumps were not working for cast #301 and that the upcast was bad; the downcast data appears to be ok and the pairs of sensors are in reasonable agreement.

No editing was required for the following casts: 7,30,53,56,59,62,87,102,119,134,140,190,200,304,340, 358,373,388,394,409.

CTDEDIT was used to edit all other casts. For the following casts only near-surface editing was required: casts 21,68,74,161,175,205,298,400,436. For the others light cleaning of salinity and the removal of records corrupted by shed wakes was required. 

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 used:

Bin channel = pressure 

Averaging interval =      1.0

Minimum bin value =       .000
Average value will be used

Interpolated values are NOT used for empty bins

15. Recalibration

The evidence is weak but the salinities do appear to be low. For 2001-18 the primary salinity was raised by 0.005units, and the secondary salinity by 0.010units. The difference between the two conductivity sensors has increased since then and varied through this cruise. For 2001-36 file 2136rcal.ccf will be used to raise the primary salinity by 0.005units and the secondary salinity by 0.020units.

16. Final Plots

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

17. REMOVE

The following channels were removed from all casts: Scan_Number, Secondary Temperature, Secondary Salinity, Conductivity:Primary, Conductivity:Secondary and Flag.

The data format was corrected as needed.

18. Producing final files

a.) The final files were renamed CTD.

b.) A cross-reference listing was produced.
Particulars

1. Pumps not turned on. Shallow cast. FIXDAT needed to prepare file for conversion; spikes caused problems in headers that were fixed using a text editor. DELETE

4. Originally saved as 2139-0002; renamed 21390004 to match consecutive number.

7. Originally saved as 2139-0003; renamed 21390007 to match consecutive number.

10. Originally saved as 2139-0004; renamed 21390010 to match consecutive number.

13. Originally saved as 2139-0005; renamed 21390013 to match consecutive number.

21. FIXDAT needed to prepare file for conversion; spikes caused problems in headers that were fixed using a text editor.

24. Pumps turned on at 10m. FIXDAT needed to prepare file for conversion; spikes caused problems in headers that were fixed using a text editor.

53. Station name entered as EP5; changed to VI12.

84. Station name entered wrong; changed to RI05.

90. FIXDAT needed to prepare file for conversion; spikes caused problems in headers that were fixed using a text editor.

99. Syringes left on – resurfaced CTD and started again. The records were removed from the initial section until the point where the two conductivity channels looked reasonably close.

145. Pumps not turned on until part way through upcast. Upcast used from surface to 110m.

193. Station name corrected in the header (ISEA-04 5 changed to ISEA-05).

289. CTD stopped at 62m to reposition ship and then continued downcast.

298. An unstable feature around 34db was left unedited; there are no shed wakes to explain the feature. The upcast and downcast are quite different. The feature may reflect actual conditions.

292. Problems in headers were fixed using a text editor.

301. According to log the pumps not turned on. While the upcast does look bad, the downcast seems ok. Perhaps the pumps were turned off midcast.

304. Discrepancy between log book times and header times from this cast to end of cruise.  

316-328. Station name in header files entered incorrectly but fixed at sea.

370. Pumps would not turn on. DELETE

412. Station name entered as IBC 25; changed to QCST-01.
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CRUISE SUMMARY

	Cruise ID#:    2001-39

	Dates:   Start:  8 October 2001                          End: 6 November 2001

	Location: NE Pacific

	Vessel:   CCGS W. E. Ricker                        Chief Scientist:     David Welch


	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#:

2001-39      

	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2095
	30Nov2000
	Factory
	
	

	Conductivity
	2278
	6Dec2000
	“
	
	

	Secondary Temp.
	2710
	30Nov2000
	“
	
	

	Secondary Cond.
	2280
	6Dec2000
	“
	
	

	Transmissometer
	197
	14Dec2000
	IOS
	
	

	Pressure Sensor
	69698
	12Nov1997
	Factory
	
	


Sensor Calibration Notes:

The configuration file used is attached; this includes the sensor calibrations. 
