
REVISION NOTICE TABLE

	DATE
	DESCRIPTION OF REVISION

	
	

	2 April 2025
	Updated channel names & formats in TOB and loop files. GG/SH

	23 Nov 2021
	Corrected Salinity:Bottle lost during addition of HPLC. S.H.

	10 Dec 2020
	Added HPLC data. S.H.

	2-Dec-2014
	Made flag changes to rosette files as suggested by Marie Robert. Marie’s email explaining the changes can be found in the .History\2014-12-02  directory. J.L.

	20 May 2014
	Changed some flags and comments in 8 CHE files and replaced obviously bad values with pad values. See end of report for details.    G.G.

	8-Oct-2013
	Sorted files on pressure.

	10-June-2013
	Added Iron profile files with cast numbers 8xxx from Keith Johnson’s spreadsheet file which can be found in the cruise .DOC directory. J.L.

	7 Sept. 2010
	Based on reanalysis of raw data the titrated DO value was changed to 0 for sample #2, cast #1. G.G.

	6 July 2010
	Reprocessed TSG data – see details following Section 22(f) G.G.

	27 May 2010
	An error was found in the calibration parameters used in processing one of the pressure sensors used for 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 G.G.

	18-April-2010


	Added Lisa Miller’s Dissolved Inorganic Carbon and Alkalinity data to the rosette files. J.L.

	2 Dec. 2008
	Missing CHL & nutrients from surface bottle samples added to CHE files.

	8 April 2008
	DMS data added to CHE files; Loop file 2007-01-surface.loop prepared.

	7 July 2007
	Salinity calibration corrected for CTD 0585; see note after Particulars §


PROCESSING NOTES
Cruise: 2007-01
Agency: OSD
Location: North-East Pacific
Project: Line P
Party Chief: Robert M.
Platform: John P. Tully
Date: February 7, 2007 – February 26 2007
Processed by: Germaine Gatien

Date of Processing: 7 March 2007 – 28 March 2007
Number of original CTD casts: 72
Number of CTD casts processed: 72
Number of bottle casts: 
66

Number of bottle casts processed: 66
TSG files: 1
INSTRUMENT SUMMARY
Two SeaBird Model SBE 911+ CTDs (#0443 and 0585) were used during this cruise. 
· CTD 0443 was mounted in a rosette and attached were a Chelsea/Seatech transmissometer (#953), an SBE 43 DO sensor (#1117, on the primary pump), a Seapoint Fluorometer (#2845) with a 10X cable (on the secondary pump) and an altimeter (#1252). 
· CTD 0585 was mounted in a rosette for a few casts, but was generally used as a stand-alone. Attached were a Chelsea/Seatech transmissometer (#953 at first and #1005 later), an SBE 43 DO sensor (#1119, on the secondary pump) and a Seapoint Fluorometer (#2228) with a 10X cable (probably on the primary pump but not stated in the log) and an altimeter (#1233).
· A thermosalinograph (SeaBird 21 S/N 2487) was mounted with a Wetlab/Wetstar fluorometer (WS3S-713P) and flow meter. Temperature sensor #2416 was mounted at the intake.
The deck unit was a model 911 (#0425) and the logging computer was a Horz DELL. 
SUMMARY OF QUALITY AND CONCERNS
There were many errors in the configuration files. While these are easily corrected at the processing stage, some errors may affect behaviour at sea. For example, there was a pressure error of 1db that might lead to near-surface samples not being taken at the ideal depth; fortunately this was on the CTD that was not generally used with the rosette. An error in the fluorescence calibration on the thermosalinograph would mean that the values seen at sea were only about 60% of the actual values. The dissolved oxygen calibrations are totally wrong, not just a typo. One transmissometer calibration was not the most recent. Similar problems were noted in the calibrations of 2006-35. 
The error in pressure calibration offset is one that turns up over and over. It appears that con files get copied from one cruise to another without being checked. As well as outright errors there is an issue that the older pressure sensors are drifting and the offset needs updating from time-to-time. At present there is no mechanism for feeding the drift information back into the system for preparation of configuration files. There is an intranet site for calibrations but the temperature, conductivity and pressure entries have not been updated since 2003.
The CTD and rosette logs were in good order and notes from the chief scientist greatly simplified the processing job. 

The dissolved oxygen bottle files had comments entered in the wrong place and the format was wrong for the flag channel. The salinity bottle data lacked a flag channel and there were no entries in the comment channel despite a very high standard deviation in one sample. The nutrient and chlorophyll bottle files were in good order.
There appears to have been a problem with the salinity analysis from one session, so sample numbers > 400 are believed to have values that are too low by 0.0045. All such samples have been flagged “d”.

There also appear to have been problems with all but one of the dissolved oxygen samples for cast #108; the cause is unknown. The values appear to be much too low compared to the CTD and bottles and CTD data from nearby casts. The samples from cast #120 are also suspect, but high variability in the area may explain the differences between CTD and bottles.
Niskin Bottle #15 shows more scatter than the others when bottle salinity is compared with CTD data. It was used near the surface for the most part. The only deep sample was an outlier and the log notes that for two of the samples from that bottle, the valve was not closed, so the scatter is probably not significant, but it might be worth an examination.
The dissolved oxygen data from cast #53 look odd down to about 35m, with lower dissolved oxygen than at other nearby stations and lower surface saturation than expected in the open ocean. The upcast data look quite different. A similar pattern was seen during cast #55 but the differences were less striking there. There was no rosette for these casts. Possible instrumental causes were investigated, and the only noteworthy thing is that this sensor had never been used before. One possibility is that it needed a longer equilibration time. However, there were real variations in this region as seen by both the thermosalinograph and the CTD with warmer, fresher and lighter water being seen at casts #53 and 55. This CTD and DO sensor compared well with the other system on later casts so if there was a problem with dissolved oxygen it was transient and probably just near the surface. The dissolved oxygen data were removed from the surface in the files to be archived for the 2 casts. For more detail read section 19 of this report.
The thermosalinograph data are of lower quality than usual. Calibration was difficult since the differences between the TSG and loop samples varied greatly. The TSG salinity is unusually noisy with jumps in values of up to 0.5. The temperature is not affected. The salinity data from this cruise should be considered of lower quality than usual. Only very large spikes were edited. In future, more loop samples from times when the ship is moving would seem wise, since the results while stopped may not always reflect what is happening in motion. Some of each would help in the determination of what is going on.
The dissolved oxygen data in the CTD files should be considered

· ±0.4ml/l from 0 –250db

· ±0.2ml/l below 250

· data below 1200db are considered unreliable by the manufacturer.

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 rosette log sheets, a cruise report and notes from the chief scientist on particular issues that would affect the processing job. 
Titrated chlorophyll, nutrients and salinity data were obtained in spreadsheet format. 
The oxygen files were provided in individual ADD files.
The cruise summary sheet was completed.
The histories of the conductivity, DO and pressure sensors were obtained.

The calibration constants were checked for all instruments and many errors were found and corrected. The pressure offset and date of calibration was wrong for one sensor and the offset was not up-to-date for the other. The calibrations for one dissolved oxygen sensor were completely wrong though the date was right, so it is unknown where these numbers came from. The calibration for one transmissometer was not the latest and for the second the date and all calibrations were entered wrong at first, but fixed later in the cruise. The problem of pressure offsets being wrong is a long-standing issue. It appears that people copy configuration files from another cruise so that the errors never get corrected. In the case of pressure offsets there is an additional issue that the older pressure sensors have a natural drift and the offsets are changing all the time. There is no mechanism for the processing results to feed back into the preparation of configuration files.
There were a number of changes of equipment so that 4 different configuration files are required:

2006-01-CTD-0443.con – Casts 1 to 52 & 66 to 128 – includes PAR although that sensor was only mounted for casts #9, 25, 36, 46, 67, 69 and 72. 
2006-01-CTD-0585a.con – Cast 53 only. No PAR
2006-01-CTD-0585b.con – Cast 55 to 60. No PAR.

2006-01-CTD-0585c.con – Cast 129 to 133. No PAR.

3. Conversion of Raw Data

Data were converted using the configuration files as listed above. PAR was converted for all the CTD 0443 casts. PAR should be removed from casts 1-7, 12-23, 30-33, 41-44, 51-52, 66, 68, 74-128.

A few casts were examined and all expected channels are present and look reasonable when plotted. The upcast temperature traces are much noisier and further apart than in the downcasts, with small spikes in the primary that do not appear in the secondary. 
Rosette files were converted using a start time of -2s and duration of 5s.  There was no ROS file for cast #87; while it was listed as a rosette cast, a note in the log indicates that no bottles were tripped. A sample was taken from the loop at that time. 
The rosette files were then converted to IOS SHELL files. CLEAN was run to add event numbers and the output files were named *.BOT.

All BOT files were plotted. Many noisy sections were noted, but they were generally in both sensor pairs and so presumably reflect actual conditions at the time. CTDEDIT was used to clean stray spikes in primary salinity in casts #72 (bottle #8), 79 (bottles #8, 19, 20) and 83 (bottle #10) and 104 (bottle #12). Those spikes were often in the middle of the data which may suggest they are related to the signal to close the bottle. The output editing files were copied to *.BOT.
4. WILDEDIT

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

5. CELLTM

Tests were run on many casts using settings (α = 0.02, β=7), (0.03, 7), (0.02, 9), (0.03, 9) and (0.0245, 9.5) to see what settings look best for this cruise. The results were difficult to interpret because of the very noisy upcast data, and several choices looked very similar, but overall (0.02, 9) seems best for the primary and (0.02, 7) for the secondary conductivity for CTD #0443 and (0.03, 9.0) for both conductivity channels for CTD#0585. CELLTM was run using those values.
6. DERIVE

Program DERIVE was run twice: 

on all casts to calculate primary and secondary salinity.

on some deep 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.
7. Test Plots and Channel Check

A sample of casts was plotted to check for agreement between the pairs of T and C sensors.
CTD #0443
	Cast #
	 Press
	T1-T0 
	C1-C0
	S1-S0
	Descent Rate

	20

	450
1900
	+0.0006
+0.0002
	-0.00015
-0.0002
	-0.0025
-0.0027
	V.High

	31

	 450
1900
	+0.0004
+0.0001
	-0.00017
-0.00023
	-0.0028
-0.0032
	V.High

	51

	450
1900

3900
	+0.0005
+0.0001

-0.0004
	-0.0002
-0.0002

-0.0003
	-0.0030
-0.0031

-0.0032
	High, noisy

	68

	450
1900

3900
	+0.0005
+0.0001

-0.0003
	-0.0002
-0.00025

-0.00029
	-0.0032
-0.0032

-0.0032
	High, noisy

	92

	450
1900
	+0.0006
+0.0002 
	-0.00014
-0.0001
	-0.0024
-0.0024
	V.High, steady

	128
	300
	+.0007
	-0.0003
	-0.0035
	


TD #0585

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

	60


	300

450

1900
	+0.0001 XN

+0.0002 XN

+0.0002 XN
	-0.0003 XN

-0.0003 XN

-0.0003
	-0.0033 XN

-0.0038 XN

-0.0038 XN
	Extremely noisy

	129
	 300
	+0.0002 XN
	-0.0004 XN
	-0.0046 XN
	High, steady


The salinity differences show no significant pressure dependence, but the temperature differences do. There is no significant temporal variation for CTD #0443. For CTD #0585 the descent rates were extremely noisy and the later casts were all shallow, so temporal variation cannot be determined. 
The temperature pressure dependence suggests that at least one temperature sensor was performing poorly. The salinity seems fine, so the conductivity pressure dependence must be compensating. 

8. Conversion to IOS Headers

The IOSSHELL routine was used to convert SEA-Bird 911+ CNV files to IOS Headers. 
CLEAN was run to add event numbers and to replace pad values in the Pressure channel using linear interpolation based on scan number.

9. Checking Headers

The header check and header summary were run and no errors were found. The cruise track was plotted and no problems found. The average surface pressure is 3.1db, which is reasonable for the Tully. One cast had initial pressures of 0.25 but examination of the data suggests the CTD was indeed very close to the surface.
The altimeter readings from the header were exported to a spreadsheet and a few casts were checked. There is a lot of noise in the data for many casts, but the algorithm worked pretty well. However, for casts #1 and 2 the instrument appears to have malfunctioned with low values through most of the profiles amidst some spikes to higher values, but no believable signal. The readings are not unreasonable for these two casts, but the same value is found 100db higher. For these two casts the altimeter reading was removed from the header and water depth entry inserted instead. This was done for the bottle files as well.
10.  BOTTLE FILE PREPARATION

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.
The ADDSAMP file was converted to CST files to be used as a framework for the bottle files. It was also used to add sample numbers to the BOT files (output: SAM). The BOT files were then bin-averaged (SAMAVG.)
The salinity spreadsheet had a comment channel with no entries and no flag channel. They included loop data, rosette data and GO-FLO data. The file was edited to change headers to standard names, to add a flag channel and then saved in two files, one containing rosette data only, 2007-01-sal.csv, and the other loop data, 2007-01-sal-loop.csv. An event number column was added to the rosette file which was then sorted on sample number and converted to individual SAL files.
Dissolved oxygen files (*.add) were provided with a flag channel and comments entered in the headers. Unfortunately, most of the comments were in the wrong place in the headers and the flags were misplaced by one space. For many casts there were two samples taken from a surface bottle plus a loop sample with the same sample numbers followed by a, b or c. For the CHE files we need the “a” samples which were taken first; the b samples were taken later and the c samples are from the loop. The extra samples were removed from the add files and a note put in the header to explain that all data are from “a” samples. 
The nutrient spreadsheet was simplified and saved as 2007-01nuts.csv. Loop files were prepared separately. Extraneous columns were removed, header names were changed to standard format, pad values were entered for blank values, lines were removed for which there was no sampling for all 3 and after consultation with Janet Barwell-Clarke a few flags and comments were added for samples for which comments about equipment problems were noted on the rosette sheets. Data were sorted on sample number. File 2007-01nuts.csv was then converted to NUT files.
Extracted chlorophyll data were obtained and saved as 2007-01CHL.csv. The file was edited to remove extraneous lines and columns, header names were changed to standard format, data were sorted on sample number. Flags and comments were entered for a few samples (casts #83 and 90) for which there were comments on the rosette sheets, after consultation with Janet Barwell-Clarke. 2007-01CHL.csv was converted to individual CHL files.
The SAL, CHL, ADD and NUT files were merged with CST files in four steps. (Output: MRG1, MRG2, MRG3, MRG4), MRG4 was put through CLEAN to reduce the headers to File and Comment sections only (Output MRGCLN1.) That file was then merged with SAMAVG files (Output:MRG).
12. COMPARE
Salinity
COMPARE was run with sample number as the reference channel. Separate plots were made of the casts from each of the two CTDs. 
CTD #0443: 
The primary salinity is high by an average of 0.0035 and shows no pressure dependence.
The secondary sensor is high by an average of 0.0007 (and even less if more outliers are removed) and shows even less pressure dependence than the primary. 
There is a slight suggestion of a drift, but most of this disappears if we do not include the near-shore casts near the end. The slope of the drift is the same for both pairs of sensors, supporting the notion that this is a geographic trend, not sensor drift.

CTD #0585: 
There are only 14 bottles available from 2 casts that were close in time and all bottles are from above 400db. When 4 near-surface bottles and 1 outlier are excluded, only 9 bottles remain.

The primary salinity is high by an average of 0.0080 and the secondary is high by 0.0049. The trendlines are flat but the scatter is large; given so few bottles this can only be considered a rough estimate.
A separate run of COMPARE was done with Niskin Bottle # as the reference channel to see if any bottles performed poorly. As expected the bottles with higher numbers have more scatter due to surface sampling, but the only bottle with more than 1 severe outlier was #1. Bottles #3 through 7 and 15 show the most scatter once major outliers are excluded. When individual plots were made of differences versus pressure for each individual Niskin bottle, they all looked very good with the possible exception of #15. That bottle was only used for one sample below 500db and that was an outlier. The samples above 500m included 2 that were noted on the log as having a vent open.  
Outliers were examined to determine if flags should be assigned. Many were associated with cast #1 when the CTD salinity is known to have been affected by the presence of the DO plug, and many were associated with large standard deviation in the CTD salinity, so the large differences are most likely to be due to CTD problems. Flags were added or removed for the following:

Cast #4, Sample #37 – Severe outlier compared to CTD. Flagged “d”.
Cast #41, Sample #164 – Salinity severe outlier in COMPARE; all bottle variables look like from bottom; all flagged “d”.
Cast #41, Sample #166 –Salinity severe outlier in COMPARE but no evidence of problem with other bottle variables though the DO may be a little low; salinity sample flagged “d”.
Cast #41, Sample #170 - Salinity severe outlier in COMPARE; all bottle variables look like from Niskin bottle #11; all flagged “d”.
Cast #41, Sample #176 - Salinity severe outlier in COMPARE; all bottle variables look like from Niskin bottle #17; all flagged “d”
Cast #41, Sample #182 - Salinity severe outlier in COMPARE; all bottle variables look like from Niskin bottle #23; all flagged “d”
Cast #83, Sample #335, 336, 337 – Bottle Salinity outliers in COMPARE and other variables were already flagged “c” due to comments on rosette log sheets about open valves; salinity samples flagged “c”
Cast #90, Sample #367 – Bottle salinity outlier in COMPARE, flagged “c”.
Cast #90, Sample #385 – Nutrients had been flagged “c” due to comment on rosette log about improper seal on Niskin but COMPARE shows salinity is very close to CTD, so flags removed from all bottle data.
Cast #92, Sample #398 – Salinity had been flagged based on high standard deviation in calculated value, but sample close to CTD in COMPARE so flag removed.
Cast #92, Sample #400 – Salinity severe outlier in COMPARE and in profile plot; flagged “d”.
Cast #133, Sample #575 – Salinity and DO severe outliers in COMPARE; all variables look like there was a misfire or leakage, so all flagged “d”.
Cast #133, Sample #577 – Bottle salinity looks off so flagged “c”, other variables look ok.

Casts #92 to the end – All bottle salinity was flagged “d” for samples #401 and up. See note below for reasons. A note in the header explains that all these values are believed to be too high by about 0.0045.
The last thing to be examined was the variation during cast #92 when 23 bottles were fired at 2000db; samples were analyzed from 22 of those bottles. One was a severe outlier. The CTD data from the time of firing were examined and the variability was very low with both primary and secondary salinity values falling within 0.0004 of the average values. The bottle salinity varies by from -0.005 to +0.003 of the average. But when the data are examined in groups according to when they were analyzed it becomes clear that the data analyzed during two sessions on March 2 are very close to the average found in COMPARE using all casts (for CTD #0443). The data that differ most from the average are those that were analyzed on March 7th. Since the salinity analysis sheets do not record the individual readings it is not known if there was a problem with variability, though the calculated standard deviation recorded in the spreadsheet appears to be low. 

Having found this problem in analysis COMPARE was re-examined with the differences versus sample number plotted. This clearly shows that all samples from #400 to the end are lower than those from before #400. Many of the later samples were from near-shore and shallow sampling so more scatter may be expected, but not a clear trend. The dates are not given on the pages with samples #410 to #573, but it seems likely they were all done in the same session. Some of the FE sampling was also done in those sessions. One thing noted is that the temperature in the lab was a little lower than for most of the analyses, but for samples #165 to 183 a similar temperature is recorded and those do not stand out as anomalous. Would a temperature change explain these results? 

The results suggest that variability in the analysis can account for an error on the order of 0.0045. For CTD #0585 all samples are in the suspect group, and if we subtract 0.0045 from the differences between that CTD and bottles, they become much smaller, as is expected from sensors fresh from factory recalibration. For CTD #0443 only 2 samples for the suspect group were included in the fit; the rest were rejected as either too shallow or outliers. Excluding those 2 samples will not change the results reported above.
From this cruise there are many bottles (for CTD #0443), and analyses were done over many days, so there is a good chance of getting the right answer by averaging out problems. For many cruises, all data are analyzed in a single session so significant variation from time to time is a more serious issue. One conclusion is that the intense salinity sampling of Line P is very useful for everyone since it enables study of sampling and analysis procedures and should lead to more reliable data.
Dissolved Oxygen

Two different sensors were used.

COMPARE was run using sample # as the reference variable. The fit of differences versus file pair # was run first and immediately indicated that there were problems. Casts #1, 4, 108, 120, 129 and 133 stand out.

· Cast 1 – log mentions that the plug was left on the DO sensor. The pumps were turned off for the last 3 bottles. The CTD DO and Salinity are not reliable.
· Cast 4 – a few of the bottles are slight outliers, and this could be the effect of anoxia from the plug being on making the calibration a little different from the rest of the cruise.

· Cast #108 – Near-shore station Ri1. The CTD data show high DO values to about 50m whereas the bottles show a large gradient through that level. For cast #107 which is a little offshore of this cast the DO values appear to be well-mixed in both the CTD and bottle data with values of about 5.5ml/l at 100db. Similar results are seen for cast #114 well up the inlet. There were 2 bottles at the surface for cast #108 and the values are 4.117 and 6.696ml/l. It appears that the CTD data are reliable, but not the bottles. These bottles will be flagged, “d” for all but the surface sample which will be flagged “c”. A plot of titrated DO versus salinity also looks odd.
· Cast #120 – Near shore at station M1. Looking at a series of casts in this region, it appears that there is high variability and unusual profiles in DO. So the differences are probably explained by the inability of the CTD to keep up with the rapid changes.

· Casts 129 and 133 – A different oxygen sensor was used for these casts.

When the above casts and outliers are removed from the comparison there is little evidence of drift – the differences are a little higher towards the end, but given that those stations were shallow and near-shore more scatter is expected, so this is not meaningful. 
The best fit for CTD #0443 (DO sensor 1117) is against CTD DO values though the fit against pressure is reasonably flat as well:


CTD-BOT = 0.9893 DOX-CTD - 0.0142 

For CTD #0585 (DO sensor #1119) there is little data and a lot of scatter; the fit found was:

CTD-BOT = 1.0537 DOX-CTD +0.0032 
Sensor #0443 experienced anoxia before the cruise and during the first cast, so there is some reason to expect drift in the calibration early in the cruise. Unfortunately, there is so much noise in the comparisons for the first few casts that no clear signal is seen and the overall average is the best that can be achieved. Perhaps when the final correction is done there will be a clearer pattern. For #0585 there is not enough evidence to detect a drift. (See 2007-01-dox-comp1.xls.) 

Flags already entered were re-examined and new flags were assigned as follows:

Cast #1 – Bottles are unconfirmed since the CTD DO data are bad, but the values make sense when compared with cast #2 at the same site. The bottle depths for #2 are not the same, so this is just a rough assessment.
Cast  #4 – Sample #38 flagged “c”
Cast  #46 – Sample #199 flagged “c”

Cast  #66 – Sample #228 flagged “c” and 227 flagged “d”

Cast  #69 – Sample #273 flagged “c”

Cast  #79 – Sample #303 flagged “d”

Cast  #88 – Sample #356 flagged “c”

Cast  #93 – Sample #410 flagged “c” because of analysts remarks but looks ok in COMPARE.

Cast  #93 – Samples #421 and 422 flagged “c” and 429 flagged “d”
Cast  #107 – Sample #467 flagged “c”

Cast  #108 – All bottles flagged “d” except for the surface bottle that was flagged “c”. 
Cast  #120 – All samples below 10m were flagged “c” because unsure which is correct CTD or bottles.
Cast  #122 – Samples #522 and #532 flagged “d”; both extreme outliers and 532 had air gap.
Cast  #125 – Sample #544 flagged “d” had air bubbles
Cast  #128 – Sample #559 flagged “c” and #564 flagged “d”.
Fluorescence

COMPARE was run using the CTD Fluorescence and the Titrated Chlorophyll from bottles. When all data were plotted there was a lot of scatter, with the data from the last few casts standing out from the rest. Those were the only casts with high values of CHL. When the ratio of FL/CHL is plotted against file pair number, it becomes clear that the ratio is high (1 to 3) well offshore and lower (0.7 to 1.5) nearer shore. This looks as expected so the fluorometer appears to have worked well.
14. SHIFT

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. The “excess” offset for the fluorescence was divided by the averaged descent/ascent rate and divided by 2(since the shift will be applied to both up and downcast) to find the shift (in seconds) to remove that offset. The usual shift of +24 records (1s) was found to be appropriate. This is the shift that has been used in most other cruises. (Output: SHFFL)

Conductivity
Tests were run on 2 casts for each CTD using shifts between -1s and +1.4s and T-S plots were prepared to compare the results. A setting of -0.5s worked best for both sensor pairs for CTD #0443 and +1.2s for both sensor pairs for CTD #0585. All casts were put through two runs of SHIFT using those settings. (Output *.SHFC0 and SHFC1).
Dissolved Oxygen 
Tests were run on a few casts to determine the best SHIFT value to apply to the Dissolved Oxygen channel. This was judged by how the vertical offset between downcast and upcast traces compares with that of the temperature. Because there is an offset in values between upcast and downcast due to the time response, alignment will not produce traces that overlie each other exactly. 
Sensor #1117 Values from +70 to +110 were tried and the best overall match of features was with a choice of +90 records. Sensor #1117 has been used only once before, during 2007-35 and at that time +90 records was also selected for SHIFT. 
Sensor 1119: Sensor #1119 has not been used before and was used during this cruise for casts 53, 55-60 and 129-133 only. SHIFTS of +90 to +130 were tested and +110 records looked best.
SHIFT was run using +90 for the casts using DO sensor #1117 and +110 for those using sensor #1119.

11. DELETE

The following DELETE parameters were used: 

 
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: No warnings.
12. DETAILED EDITING

The secondary salinity is closest to the bottles for both CTDs. For some casts the primary data look smoother, but for others the secondary looks better. The secondary sensors were selected for editing and eventual archiving.
Graphical editing was done using program CTDEDIT. On-screen plots of descent rate and pump status were also used.
The descent rate was generally very noisy though the average was very high. 
For cast #104 a text editor was used to remove some data from the surface of the SHFO file to force DELETE to choose the best possible data; DELETE was then rerun on that file. This did not help much.

For cast #128 the altimeter reading in the header was adjusted because the bottom 1.5m of data were removed in editing.
All casts required some editing. Note was made of the editing details in the headers of the relevant files.

13. Initial Recalibration
CTD #0443: 
The salinity is well within 0.001 of bottles so will not be recalibrated.



The CTD Dissolved Oxygen will be recalibrated using the equation:

CTD corrected = 0.9893 DOX-CTD - 0.0142 

CTD #0585
The salinity was high by 0.0049, so an offset of -0.0049 will be applied.

The CTD Dissolved Oxygen will be recalibrated using the equation:




CTD corrected = 1.0537 DOX-CTD +0.0032 
Two separate recalibration equations were used 2007-01-0443.ccf and 2007-01-0585.ccf.

COMPARE was then rerun to check that the results were as expected and they were.
The same DO and Salinity calibration was applied to the EDT files. (See 2007-01-sal-comp2.xls and 2007-01-dox-comp2.xls.)
14. Special Fluorometer Processing

The COR1 files were clipped to 100db and processed separately for A. Peña. (Output: CLIP)
A median filter, fixed size=11, was applied to the fluorescence channel in the COR files to reduce spikiness. One cast was examined before and after this step and showed that the filter was effective. 
15. 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.

16. Other Comparisons

Previous experience with these sensors – 
1. Salinity: 
CTD 0443: Primary sensors were used on 2006-35 when they were found to be low by 0.006. The secondary sensors were recalibrated since last use.

CTD 0585: Primary conductivity was used with a different temperature sensor and was found to be high by <0.0015 during 2006-24 and -15 when there were lot of bottles. During 2006-33 they were high by >0.01 but the result was not trusted. The secondary conductivity has been recalibrated since last use.

The primary temperature sensor was changed after the first cast. There is no record of the replacement sensor being used on any other cruise since the latest calibration.

2. Dissolved Oxygen: These sensors are new. The one on CTD #0443 was also used for 2006-35 when it showed little pressure dependence giving dissolved oxygen low by about 0.047ml/l. The sensor used on CTD #0585 has not been used before.

3. Pressure: The pressure sensor on CTD #0443 has been drifting steadily and during 2006-35 an offset of +3.8db was found appropriate. The sensor on CTD #0585 is drifting very slowly and slightly and has been found to need an offset of +0.4db for the last 2 years.

Historic ranges –  Profile plots were made with historic ranges of T and S superimposed. The only excursion of salinity from those ranges was at cast #126 with salinity being slightly high near the bottom. The temperature was a little low in the top 15m around P20 and high at depth for the last two casts. These excursions do not look indicative of calibration problems and more likely reflect real conditions not well represented in the climatology.
Repeat Casts – There were a number of repeat casts but most of them included one that was deep and one very shallow. The only deep repeat casts are #67 and 69 at P26. The differences are significant at 200m, but by 500m the two casts are very similar. At about 860m the differences along σt-lines were about 0.002Cº and 0.0002 units of salinity.
17. Final Calibration of DO
Files were bin-averaged to 0.5m bins for the casts with DO bottle samples. Those files were then thinned to the usual levels for bottles and compared to the bottle values in the MRG files. COMPARE was used to study the differences between the downcast CTD DO data and the upcast bottles. For DO sensor #1117 when data from below 1500m are excluded plus outliers identified by residuals, it was found that the differences were quite flat when plotted against CTD DO value or pressure, with the CTD data being high by an average of 0.135ml/l. However there is some hint of time-dependence as noted in the original comparisons. This is hard to address because the different casts have different DO ranges and there is a lot of noise in the early cast comparisons. However, it looks like using an offset of -0.047ml/l for casts 4 though 30 is appropriate, while an offset of -0.156ml/l fits casts 36 to the end. There is considerable doubt about these choices, but both are small adjustments. This suggests that even for low DO values an error estimate of ±0.2ml/l should be made. There are only two casts using DO sensor #1119 but when one flagged bottle and 4 outliers are excluded a flat fit was found for differences against CTD DO and pressure with the CTD data being high by an average of 0.115ml/l. (See 2007-01-dox-comp3.xls.) 
The thinned files were recalibrated by subtracting 0.047, 0.156 or 0.115 depending on the cast # and the comparison was rerun. That showed that the results were good and the differences versus pressure look excellent above 500m. Below 500m the CTD DO looks a little low for casts 36 though 128 but by no more than 0.1ml/l. There is a slight suggestion of temporal drift, but given the very different pressure ranges for the different parts of the cruise this is not convincing and in any case is not large. This method is very rough, so this is the best we can expect. (See 2007-01-comp4.xls.) 

A second recalibration was applied to the downcast files only. (AVG and CLIP) to subtract 0.047ml/l for CTD #0443, casts 1 to 31, 0.156ml/l for CTD #0443 casts 32 - 128 and 0.089 for CTD #0585. (Output: COR2 and CLIPCOR)
The clipped files were recalibrated. One set was then bin-averaged (0.25db bins), put through REMOVE and HEADEDIT and named as *.FCTD1 and saved for Angelica Peña. A second set, *.FCTD2, were filtered before bin-averaging. The SAMCOR1 files were put through REMOVE and named *.BOF and saved for the use of Angelica Peña. A readme.doc file was prepared with some notes on the preparation of those files.
18. FINAL CTD files steps (REMOVE and HEADEDIT)
The following channels were removed from all casts: Scan_Number, Temperature:Primary, Salinity:T0:C0, Conductivity:Primary, Conductivity:Secondary, Oxygen:Voltage:SBE, Altimeter, Status:Pump, Descent_Rate and Flag.

The DO and salinity channels were removed from cast #1 only because the data were bad.

The PAR channel was removed from casts #1-7, 12-23, 30-33, 41-44, 51-52, 66, 68, 74-128 because the instrument was not mounted on the CTD for those casts.
A second SBE DO channel was added and the channels reorder to put the two SBE DO channels together. 

HEADER EDIT was used to fix formats and channel names and to add the following comments:
Transmissivity and fluorescence are nominal and unedited except that 

some records were removed in editing temperature and salinity.
The dissolved oxygen data in the CTD files should be considered

· ±0.4ml/l from 0 –250db

· ±0.2ml/l below 250
· data below 1200db are considered unreliable by the manufacturer.

The Standards Check routine was run and HEADEDIT adjusted until no further problems were found. The final files were named CTD.
Profile plots were made and it was found that there was no fluorescence in casts 55 -60 and the transmissivity was bad for most of cast #53. So Cast #53 was edited again, and FL channel was removed from casts #55-60. The output files were renamed as *.CTD.
As a final check of dissolved oxygen data % saturation was calculated and plotted. The near-surface values for offshore casts were between 95% and 105% except for casts #53 and 55 with 79 and 86%. Close to shore there were values from 80 to 95%. 
Cast #53 is problematic. The temperature is higher, salinity is lower, density is lower and dissolved oxygen is lower when compared to other nearby stations, with the exception of cast #55 which is similar though not as far out of line as #53. The dissolved oxygen data from the upcast look quite well mixed near the surface but the downcast DO does not; values rise between the surface and 35m and are then fairly constant down to 60m. There are many factors to take into account:

· The CTD had just been changed. 
· The DO sensor had never been used before. 
· The descent rate of the CTD was particularly noisy with many complete reversals of direction. 
· It is known that the primary temperature sensor performed badly and it was replaced after cast #53. The DO sensor was on the secondary pump, so this would not seem to be relevant.
· The transmissometer was extremely noisy or not working for much of the cast.

· The secondary temperature sensor looks fine in later bottle calibrations and a check against the TSG temperature looks ok. 
To investigate the odd data, a plot was made of TSG temperature from around that time. On this plot temperature data from the times of casts 51, 52, 53, 55, 56 and 58 (P20, P21, P22, P23, P24 and P25) were identified and they show that casts #53 and 55 do stand out as warmer than expected, with #53 most out of line. This is seen in both the TSG primary temperature and the intake temperature. There is a lot of temperature variability between casts 53 and 55 that suggest something unusual was going on near the surface. This confirms that the secondary temperature from the CTD is reliable.
Profile plots were made of many variables for the a range of casts and it appears that as well as having different T and S values, casts #53 & 55 were not as deeply mixed as the others with temperature and salinity fairly constant only to 60m. DO is well mixed from 40m to 60m. Below 60m there is a lot of interesting structure in all variables for those two casts, whereas most in the region are mixed to at least 100m.
While this TSG variability may explain the unusual dissolved oxygen values, would it explain why downcasts look odd, but the upcasts do not? Maybe, since the variability noted in TSG temperature may also produce rapid temporal changes in DO. Fluorescence is noisy, but does not show any clear difference between #53 and other casts. The odd downcast DO affects only the top 32m of cast #53 and the top 16m of cast #55. It appears that waters sampled at P22 and P23 are quite different at both the surface and below 60m from those of P20, P21 and P24, but the very low surface oxygen saturation seems unlikely. CTD was used to remove the DO data from 0-32 for cast #53, and 0-16 for cast #55 and notes placed in the headers explaining why.
19. Final Bottle Files 
The MRGCOR1 files were put through SORT to order on increasing pressure. REMOVE was run to remove Scan_Number, Temperature:Primary, Salinity:T0:C0, Conductivity:Primary, Conductivity:Secondary, Oxygen:Voltage:SBE, Status:Pump, Descent_Rate, Altimeter and Flag.
The DO and salinity channels were removed from cast #1 only, because the data were bad.

The PAR channel was removed from casts #1-7, 12-23, 30-33, 41-44, 51-52, 66, 68, 74-128 because the instrument was not mounted on the CTD for those casts.
A second SBE DO channel was added with different units. Then the files were reordered to put the two SBE DO channels together.

HEADER EDIT was run to fix formats and units and to add a comment about quality flags and analysis methods. The standard comments for hydro files were adapted to reflect the fact that the chlorophyll was analyzed on board. The following comments were entered:

    Chlorophyll samples are collected in calibrated polycarbonate 

    bottles (~330ml), then filtered onto 25mm MFS GF/75 filters at <70mmHg

    vacuum. The filters are placed in glass scintillation vials and immediately

    frozen at -20ºC until analysis. The chlorophyll is extracted in 10 ml of 90%

    acetone for 24h at -20ºC, then brought to room temperature and the extract

    is decanted and measured using a Turner Designs Model 10 fluorometer,

    which has been calibrated with solutions of commercially prepared

    chlorophyll.

    Chlorophyll samples were analyzed on board ship by Marie Robert.

Standards check was run on all files and HEADEDIT adjusted until all format problems were resolved. (Output: CHE)

22. Thermosalinograph Data

a.) Checking calibrations
There was 1 file containing TSG data. A report was printed for the con file, the fluorometer calibration was corrected and serial number entered and the resulting file was saved as 2007-01-TSG.con. 
The history of the sensor was obtained.

b.) Converting to IOS Headers, adding position headers and time channels, preliminary checks
The data were converted to CNV files using a SeaSoft routine. The channels converted were: Scan_Number, Temperature:Primary, Temperature:Secondary, Temperature:Difference, Conductivity:Primary, Fluorescence:URU:Wetlabs, UPloy0, Latitude, Longitude, Salinity:T0:C0 and Time Julian and then converted to IOS HEADER format. 
CLEAN was run to add End times and Longitude and Latitude minima and maxima to the headers. 
ADD TIME CHANNEL was used to add time and date channels in IOS SHELL format and the output files were named *.ATC.

Time-series plots were produced. The salinity data have many spikes and jumps that are not associated with spikes in any other channel including the flow rate. Editing will be required to interpolate or remove these spikes. The flow rate is lower (~0.6) in a section near the end, and ~0 for a short time. 
A preliminary track plot looks reasonable. 
c.)  Checking Time Channel
The CTD data, after editing and metre-averaging, were thinned to reduce the files to a single point at or within .3db of 4db and exported to a spreadsheet. The TSG file was opened in EXCEL, median and standard deviations were calculated for temperature and salinity, and the file was then reduced to the times when CTDs were run. Those files were combined in a spreadsheet (2007-01-ctd-tsg-comp.xls). Data were removed where there were no CTD data shallow enough or no TSG data available.  The positions were compared and were very close, with average differences for both latitude and longitude of <0.0001º and no difference greater than 0.0003º so the clock appears to have worked well. 
This spreadsheet will also be used in step (e) to compare temperature, salinity and fluorescence. 
d.) Alignment check

Recent uses of this equipment showed no alignment problems. There are variations in alignment, but they are not systematic. This step was skipped.

e.) Comparison of T, S and Fl from TSG and CTD data
· T1 vs T2 The average difference over the whole record shows the TSG temperature to be high by 0.221. 

· TSG vs CTD The spreadsheets comparing CTD and TSG files were then examined to find the differences between the salinity, fluorescence and temperature channels for the CTD and the TSG. There were 53 casts that could be used. Graphs were prepared comparing the TSG temperature, salinity and fluorescence with those of the CTD. 
The temperature differences were plotted against standard deviations in the TSG temperature; this was used to identify the best data for comparison. When the 18 casts with the lowest TSG noise in temperature were used the TSG was found to be high by 0.2285Cº; when 32 and 42 casts were used the differences were 0.2288Cº and 0.2263Cº. 
For salinity there is a lot of noise and while eliminating casts with large standard deviation produces some improvement, there is still a lot of scatter. By eye a value of -0.12 to -0.15 looks best with the TSG being lower than the CTD, and the median of the 30 casts with the low standard deviations is -0.1549. These are unedited data so include jumps and spikes. 
The ratio of TSG fluorescence to CTD fluorescence ranges from 1.2 to 4.5 with most of the highest values being associated with high standard deviations. When the points with high standard deviation in T and S are removed then the ratio is lower; with a mean of about 2.3. This compares well with observations during 2006-14 in September 2006.
As a final check the data were reduced to well-mixed casts based on a calculation of CTD salinity variations relative to 4m. And from that set a few casts were removed based on high standard deviations in the TSG data or as outliers. Using the reduced set of 12 values the temperature was high by 0.2299º, the salinity was low by 0.1939 and the fluorescence ratio 2.75. The intake temperature was higher than the CTD temperature by 0.0035Cº. 
(See 2007-01CTD-tsg-comp.xls)

· Loop Bottle Comparisons There were 19 loop bottles but the times for one is missing and for another clearly wrong. A guess was made for that one. Several others were just recorded as being at the time of the CTD; it is believed that they were at the end of the cast, so that time was used. 

The salinity values (using a median over a 2-minute window) were compared with the TSG files and there is a lot of scatter, but for all but one bottle the TSG salinity is low, by from 0.4 to 0.08, with an average of 0.1198 using all bottles and an average of 0.1875 for the 9 bottles with standard deviation <0.003. The median when one extreme outlier is excluded is -0.143. These data are very noisy.
The chlorophyll-fluorescence comparison is noisy, but when one point is excluded and the differences are plotted against TSG fluorescence, there is a convincing trendline:

TSG =~18*CHL – 6.7.
Since it was noted during 2006-13 that salinity differences during the outward journey were lower than during the inward leg, the data were examined to see if such a pattern stood out. There have been some hints that when steaming faster the differences are higher. However, for this cruise most sampling was done while stopped. There is no clear pattern but the smoothest section is from P21 to P41 and those differences are among the smallest. The differences for the underway samples appear to be a little higher than the average, but the largest differences include a number of values from when the ship was stopped. The common factor with the higher differences is low standard deviation in the TSG salinity. While we would expect the standard deviations to be lower while stopped, this was often not the case in the far offshore area. This may just reflect weather conditions were stirring up the surface waters. The larger differences seem more reliable.
TSG fluorescence varies greatly through the cruise with high values in the offshore areas and low ones in the Strait of Juan de Fuca and Rivers Inlet, whereas loop CHL is low throughout. (See 2007-01-loop-comp.xls.)
· Calibration History The TSG was recalibrated in October 2005. It was used for 2006-08, -11, -21, -13, -24, -14, -15 and -33. The intake temperature was not available for most of those cruises. In late Jan. 2006 temperature was found to be high by 0.22Cº and in October by 0.19Cº. The salinity has been found to be low by from 0.07 to 0.23; the results from cruises with the most loop samples were -0.20, -0.22, -0.18 and -0.19.

Conclusions

The temperature is higher than that of the CTD by about 0.23Cº and the intake temperature by about 0.221Cº averaged over the whole records and 0.224Cº at loop times. This suggests that the intake temperature is within 0.01Cº of the CTD which is as expected since it was recalibrated just before the cruise. The results of 2006-08 in late January gave temperatures that were high by ~0.22Cº and we expect that in situ water temperature is the most important variable in assessing heating due to the ship. This year the waters are a little colder than last, so we would expect at least as much heating as last year. Choosing +0.22 Cº looks like a reasonable choice.
The salinity is lower than the loop by about 0.1875 (using the 9 best points) and lower than the CTD by 0.2299 (using the 12 best points). The results of cruise 2006-15 in September showed salinity to be low by 0.19. Cruise 2006-33 in October showed a larger difference (0.23) but there were very few loop data for that cruise. A choice of +0.20 looks like a reasonable choice.
f.) Editing
The time-series plots were examined and there was a lot of salinity spiking with no associated temperature spikes. In many cases there is a clear spike but the values before and after the single point (or sometimes small group of points) are different by as much as 0.5 units. It is not obvious which values are better, the before or after. CTDEDIT was used to clean such salinity spikes or to remove the small groups of bad points, but no attempt was made to remove the jumps. It is clear from this what the source is for some of the salinity outliers in the loop comparison. Records were removed near the end of the file for two sections in which the flow rate was low. After editing a check was made to see if the TSG salinity used in the fit against CTD salinity came from bad sections of the record. A few were identified that might be compromised, though it is far from clear.
A time-series plot was made of Salinity,
Latitude and Longitude to see if the noisy patches are associated with stops or otherwise. The results show that stopping does affect salinity sometimes, but the relationship is not simple. The worst problems were during the outward and northward legs. The inward journey is better which may reflect wind or wave conditions. It would be wise to do more loop sampling while the ship is moving so that the calibration reflects what is happening then. The CTD can be used to calibrate while stopped but it is good to do some loop sampling while stopped as well.
g.) Recalibration CALIBRATE was used to apply offsets of -0.22Cº and +0.20 to Temperature:Primary and Salinity:T0:C0.

h.) Preparing Final Files 

REMOVE was used to remove the following channels: Scan_Number, Temperature:Secondary, Temperature:Difference, Conductivity:Primary, Flag and UPloy0 (flow rate). 

HEADER EDIT was used to add a comment, change the DATA TYPE to THERMOSALINOGRAPH and add the depth of sampling to the header.

The TSG sensor history was updated. 

As a final check plots were made of the cruise track and data; no problems were noted.
REVISION: July 6, 2010 

Section (h) was rerun using the same style as was applied to 2007-13 so that the primary temperature was named Temperature:Lab and the intake temperature was named Temperature:Intake and no recalibration was applied to either. The steps applied were:

CALIBRATE was used to recalibrate salinity by adding +0.20. (2007-01-tsg-recal2.ccf)
REMOVE was used to remove the following channels: Scan_Number, Temperature:Difference, Conductivity:Primary, Flag and UPloy0 (flow rate). 

REORDER was used to change the name Temperature:Primary to Temperature:Lab and Temperature:Secondary to Temperature:Intake and to ensure that Temperature:Intake channel was before Temperature:Lab.

HEADEDIT was used to was used to add a comment, change the DATA TYPE to THERMOSALINOGRAPH, add the depth of sampling to the header. (2007-01-hdr-tsg.txt)
20. Producing final files
A cross-reference listing was produced for CTD and CHE files.
The sensor history was updated.
Particulars:
1. The DO sensor plug was not removed so bad DO data – also affected salinity.

2. Pumps off at 50db of the upcast.

4. Station name should be P2 – wrong in header.

9, 25, 36, 46, 67, 69, 72. PAR sensor on.

53. P22. Primary temperature seemed way off, mainly compared to the TSG temperature. The trasmissometer quit at ~400db on the way down and came back at ~1000db on the way up.

43. Deep-water shrimp found in the rosette.

44. Problem with Niskins #1 and 5 – tripped at same time.

53. Problem with T& C data.

55. Primary temperature sensor changed. Transmissometer cable replaced. Salinity differences large ~450 to 850. Problem in primary only.
60. Fluorometer changed.

88. SeaBird headers scrambled.

122. Large spikes in T and S at surface (Downcast)

JULY 7, 2007: The salinity correction that was applied to the casts with CTD #0585 was reversed by adding 0.0049 to all salinity values. The salinity did appear to be high by that amount based on bottle comparison, but the salinity analysis problems reported in section 12 of this report suggest that that result is not trustworthy. When that error is taken into account the salinity is likely to be within 0.001 of the bottles. There is some doubt and future use of these sensors may lead to further adjustment of the calibration.
April 8, 2008: DMS data were added to the CHE files and file 2007-01-surface.loop was prepared with loop samples from every cast where available and otherwise surface rosette data.
May 20, 2014: Changes to CHE files as follows:
Event #4 – Sample 37 replaced obviously bad salinity bottle value with pad value and flag 5; Sample 38 DO flag changed from 3 to 4 as probably bad.

Event #36 – Sample 150 – all bottle values replaced by pad values with flag 5 as this bottle appears to have closed near the bottom at about the same time as Niskin #1.
Event #41 -    Samples #164, 170, 176, 182 all look as if the bottle closed prematurely. They are out of line with CTD data and look wrong in profiles. All bottle data have been replaced with pad values and flagged 5. For sample #166 only the salinity is out of line, so comment amended.
Event #69 – Put 2 flag by CHL samples #282 and 284 since there were comments but no clear evidence that they were really out of line.
Event #79 - Changed flag to 5 and padded DO value for sample #303.
Event #93 – Changed comment for sample 429 DO to make it clear why it was flagged.
Event #122 – Changed flag to 5 and padded DO sample #532.
Event #133 – Found that the 0 value entered for DO sample #575 was incorrect; the real value fits notion that all these bottle samples are out of line so the values were padded and flagged 5. It is likely the Niskin bottle closed during the downcast.
Institute of Ocean Sciences    CRUISE SUMMARY

	Cruise ID#:    2007-01

	Dates:   Start: 7 Feb. 2007                       End: 26 Feb. 2007

	Location: N.E. Pacific

	Vessel:  John P. Tully                                    Party Chief: Robert M.

	

	

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

	1
	SEABIRD
	911+
	0443
	Yes
	Yes

	2
	SEABIRD
	911+
	0585
	Yes
	Yes


CTD Calibration Information

Make/Model/Serial#:
SEABIRD/911+/0443        Cruise ID#:

2007-01


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature


	2095
	31May06
	Factory

“
	
	

	Conductivity


	2424
	23May06
	“
	
	

	Secondary Temp.


	
2668
	18May06
	“
	
	

	Secondary Cond.
	3038
	20Dec06
	“
	
	

	Transmissometer
	953DR
	28Dec06
	IOS
	
	

	SBE 43 DO sensor
	1117
	17/Oct/2006
	Factory
	
	

	Fluorometer
	2845
	
	IOS
	
	

	PAR
	4656
	11/Feb/2003
	
	
	

	Pressure Sensor
	63507
	25/Oct/2004
	Factory
	
	

	Altimeter
	1252
	?
	?
	
	


CTD Calibration Information

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

2007-01


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature

Cast #53 only
	2663
	26May06
	Factory
“
	
	

	Temperature

(Casts 55-60 / 129-133)
	2106
	21Dec06
	“
	
	

	Conductivity


	2754
	23May06
	“
	
	

	Secondary Temp.


	
2038
	20Dec06
	“
	
	

	Secondary Cond.
	2173
	23Dec06
	“
	
	

	Transmissometer
(Casts 53-60)
	953DR
	28Dec06
	IOS
	
	

	Transmissometer
(Casts 129-133)
	1005DR
	24Oct2006
	IOS
	
	

	SBE 43 DO sensor
	1119
	10Nov2006
	Factory
	
	

	Fluorometer
(Casts 53-60)
	2228
	
	IOS
	
	

	Fluorometer
(Casts 129-133)
	2845
	
	IOS
	
	

	Pressure Sensor
	77511
	13/03/2000
	Factory
	
	

	Altimeter
	1233
	?
	?
	
	


TSG Calibration Information

  Make/Model/Serial#:
SEABIRD/21/2487       Cruise ID#:
2007-01


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	2487
	21/10/05
	Factory
	
	

	Conductivity
	2487
	21/10/05
	“
	
	

	Wetlab/Wetstar Fluorometer
	WS3S-713P
	18/01/01
	“
	
	

	Temperature 2
	2416
	23/Dec/06
	
	
	

	Flow Meter
	?
	?
	?
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