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PROCESSING NOTES
Cruise: 2024-020				Agency: OSD
Location: North-East Pacific			Project: La Perouse
Chief Scientist: Sastri A.				Platform: John P. Tully
Date: 3-14 Sept 2024 

Processed by: Jeannette Bedard 		Date of Processing: Dec 2025 – Feb 2026
Number of original HEX files: 90			Number of processed CTD files: 90
Number of rosette casts: 52			Number of processed CHE files: 50
Number of original TSG txt files: 1		Number of processed TOB files: (1 per day) : 10

INSTRUMENT SUMMARY
SeaBird 911+ CTD #0443 was mounted in a rosette and attached were 2 Wetlabs CSTAR transmissometer (1185DR & #1883DG), a SBE 43 DO sensor on the primary pump (#4372), SeaPoint Fluorometer on the secondary pump (#4186), a WetLabs fluorometer (#2216), a Biospherical QSP-400 PAR sensor (#70613) and a Valeport altimeter (#76341).  

A thermosalinograph (SeaBird 45 S/N 0620) was mounted with a Wetlabs WETStar fluorometer (#1656), intake thermometer (SeaBird 38 #603) and flow meter; sampling interval was 5s.

Seasave version 7.26.7.121 was used for acquisition. The data logging computer was TULLY. The deck unit was a Seabird model 11+ #508. An IOS rosette with 24 10L bottles was used.

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

	
	1
	SEABIRD
	911+
	0443
	Yes
	Yes

	
	Calibration Information - 0443

	
	Sensor
	Pre-Cruise
	Post Cruise

	
	Name
	S/N
	Date
	Location
	Date
	Location

	
	Temperature
	2106
	16Feb2023
	Factory
	
	

	
	Conductivity
	2754
	18Jan2023
	Factory
	
	

	
	Secondary Temp.
	5130
	23Feb2023
	Factory
	
	

	
	Secondary Cond.
	1766
	18Jan2023
	Factory
	
	

	
	Transmissometer
	1185DR
	11Jan2023
	Factory
	
	

	
	Transmissometer
	1883DG
	11Jan2023
	Factory
	
	

	
	SBE 43 DO sensor
	4372
	10Feb2023
	Factory
	
	

	
	PAR sensor
	70613
	24Feb2021
	Factory
	
	

	
	SeaPoint Fluor.
	4186
	May 2023
	Factory 
	
	

	
	WetLabs Fluor.
	2216
	27Nov2018
	Factory
	
	

	
	Pressure Sensor
	0443
	22Feb2023
	Factory
	
	

	
	Valeport Altimeter
	76341
	23Nov2021
	Factory
	
	




TSG Make/Model/Serial#:	SEABIRD/45/0620
	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature-SBE45
	45-0620
	12Jan22
	Factory
	
	

	Conductivity-SBE45
	45-0789
	2Feb24
	Factory
	
	

	Wetlabs WETStar Fluor.

For depths deeper than, and including, 125 dbar, we would wait 30 seconds before closing a bottle.  For depths shallower than, and including, 100 dbar, we would wait 60 seconds before closing a bottle. 

	1656
	12Mar2021
	Factory
	
	

	Temperature-SBE38
	603
	4Jan 2024
	Factory
	
	





SUMMARY OF QUALITY AND CONCERNS
The Daily Science Log Book was missing instrument serial numbers and lacked comments about problems encountered.  

Through evaluating the .xmlcon files, it was discovered that the dissolved oxygen sensor was replaced after cast 131.

Cast 88 had file names of the format 2024-020-0088real.* -- there were no notes in the log about what happened here. Upon investigation is appeared that cast 88 was originally mixed up with cast 87 (there were two .hdr files that showed this). For further processing cast 88 files were renamed in the format 2024-020-0088.*.

The sampling logs were missing sample numbers in cast 170. These were found through cross-referencing bottle labels.

Event 111 was listed as a bongo net event in the Daily Science Log, however CTD data was available for it. There was supposed to be a cast with event 112 and there is chemistry data from that cast. Both 111 and 112 happened at the same site. It was assumed that event 111 was a typo and really event 112. Files were changed.

The standard deployment procedure for this cruise as follows:
The rosette was brought to the surface. Pumps were turned ON. The rosette was brought down to 10m and kept there for 30 seconds. Once back at the surface, the data started to be archived, with the rosette at the surface for 30 seconds longer. Then the cast would start.

There were 2 WetLabs CStar transmissometers in use during this cruise:
· Channel Transmissometer refers to sensor #1185DR (650nm - red)
· Channel Transmissometer:Green refers to sensor #1883DG (530nm - green)
For comparison with other Institute of Ocean Sciences cruises, note that the transmissometer wavelength is 650nm unless otherwise stated.

The SBE DO sensor has a fairly long response time so data accuracy is not as high when it is in motion as it is during stops for bottles. This will be especially true when vertical DO gradients are large. To get an estimate of the accuracy of the SBE DO data during downcasts (after recalibration) a rough comparison was made between downcast SBE DO and upcast titrated samples. Some of the difference will be due to problems with flushing of Niskin bottles and/or analysis errors and small mismatches in depth in the presence of large DO gradients, so the following statement likely underestimates SBE DO accuracy. 

Downcast (CTD files) Oxygen:Dissolved:SBE data for this cruise are considered, very roughly, to be:

       <0.08mL/L for pressure <200db
       <0.04mL/L for pressure between 200-300db
       <0.02mL/L for pressure >300db

The TSG data came in a new format, preventing the use of automated processing. There were many repeated lines making it difficult to piece together the data into a useable data set.

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

Preliminary Steps
· The Log Book and rosette log sheets were obtained. 
· Nutrients, extracted chlorophyll, dissolved oxygen, salinity and NH4 data were obtained in QF spreadsheet format from the analysts.
· The cruise summary sheet was completed.

The configuration files changed during the cruise. Before cast 145, the dissolved oxygen sensor was swapped. Files used in conversion were:
· 2024-020-v1.xmlcon for events #2-149 (DO sensor #4372)
· 2024-020-v2.xmlcon for events #155-170. (DO sensor #4378)

BOTTLE FILE PREPARATION
· ROS files were created. The hysteresis correction and tau corrections were selected.
· Convert to IOS Shell files – it was noted there was a single bad line of data in cast 72, the line of bad data was removed.
· The IOS files were put through CLEAN to create BOT files. 
· Temperature and salinity were plotted for all BOT files to check for significant outliers—identified issue addressed above.
· The BOT files were bin-averaged on bottle number.
· The output was used to create file ADDSAMP.csv. 
· The file was then sorted on event number and Bottle Position order. Then sample numbers were added based on the rosette logs. 
· Bottles were accidentally triggered for casts 42 and 158—no samples were taken for these casts. There casts were removed from all further processing
· The ADDSAMP file was then reordered on event # & sample #.
· The addsamp.csv file was converted to CST files, which will form the framework for the bottle files. 
· The ADDSAMP file was used to add sample numbers to the BOT files – output *.SAM.
· The SAM files were bin-averaged on bottle # and called SAMAVG.  
· Next, each of the analysis spreadsheets were examined to see what comments the analysts wanted included in the header file. These were used to create the header comments file which was updated during processing.

DISSOLVED OXGYEN  
Dissolved oxygen data were provided in spreadsheet QF2024-020_OXY*.xlsx which includes flags, comments and a precision study. Draw temperatures are available. The spreadsheet page with the final data was simplified and saved as OXY.csv. That file was converted into individual *.OXY files.

EXTRACTED CHLOROPHYLL
Extracted chlorophyll and phaeo-pigment data were obtained in file QF2024-020_CHL QF*.xlsx. The file included comments and flags and a precision study. A simplified version of the spreadsheet was prepared and saved as CHL.csv. The csv file was then converted to individual CHL files. 

SALINITY 
Salinity analysis was obtained in file QF2024-020_SAL.xlsx which included a precision study. The files were simplified and saved as SAL.csv. That file was then converted to individual SAL files.  

NUTRIENTS 
The nutrient data were obtained in spreadsheet QF2024-020_NUTS*.xlsx. This includes a precision study. The file was simplified, saved as NUTS.csv. The file was converted to individual NUTS files. 

NH4 
The NH4 data were obtained in spreadsheet QF2024-020_NH4*.xlsx. This includes a precision study. The file was simplified, saved as NH4.csv. The file was converted to individual NUTS files. 

The SAL, CHL, OXY, NUTS, NH4 files were merged with CST files in 5 steps. 

The files were then put through CLEAN to reduce the headers to File and Comment sections only. 
These files are ordered on sample number, but the SAMAVG files are ordered on bottle number, so one or the other set needs to be reordered in order to merge them. The MRGCLN1 files were reordered on Bottle_Number and saved as *. MRGCLN1s. 

The MRGCLN1s files were then merged with SAMAVG files using merge channel Bottle_Number. 

The output of the MRG files were exported to a spreadsheet and compared to the rosette log sheets to look for omissions. 

CTD salinity was checked and the lowest value was ~24.811 PSU below the 25 PSU threshold for needing a silicate correction. The standard correction to the silicate was applied.

[bookmark: _Ref391479671]Compare  
Salinity  
Compare was run with pressure as reference channel. Only a small salinity correction was needed:
· CTD Sal Corrected = CTD Sal - 0.0002

For full details for the COMPARE run see file 2024-020-sal-comp1.xls

Dissolved Oxygen 
COMPARE was run with pressure as the reference channel and the top 15 m were excluded due to the high variablility. Only a small dissolved oxygen correction was needed:
· CTD DO Corrected = 1.0001CTD DO  - 0.0099 

For full details for the COMPARE run see file 2024-020-oxy-comp1.xls

Conversion of Full CTD Files from Raw Data

The configuration files changed during the cruise. Before cast 145, the dissolved oxygen sensor was swapped. Files used in conversion were:
· 2024-020-v1.xmlcon for events #2-149 (DO sensor #4372)
· 2024-020-v2.xmlcon for events #155-170. (DO sensor #4378)

WILDEDIT
Program WILDEDIT was run to remove spikes from the pressure, depth, conductivity & temperature only in the full cast files (*.CNV).  
· Parameters used were: 	Pass 1    Std Dev = 2 	Pass 2    Std Dev = 5 	Points per block = 50
· The parameter “Keep data within this distance of the mean” was set to 0 so all spikes would be removed.

ALIGN DO
ALIGNCTD was run on all casts to advance the oxygen voltage by +2.5s, a setting which has worked well in the past for this type of sensor. 

CELLTM
The noise in the upcast data makes tests for the best parameters for this routine very difficult to interpret. In the past when upcast data were not so noisy, the default setting of (α = 0.0245, β=9.5) was generally found to be the best choice—these values were used here. 

[bookmark: _Ref392679551]DERIVE 
Program DERIVE was run on all casts to calculate primary and secondary salinity, dissolved oxygen concentration (ml/l) and descent rate. 

IOS Shell

Conversion to IOS Header Format
The IOSSHELL routine was used to convert the final SeaBird CNV files to IOS Headers. 

CLEAN was run to add event numbers and to replace pad values in the pressure channel with interpolated values based on record number.

[bookmark: _Ref419820481]Checking Headers
· The cross-reference check and header check were run. No problems were noted.
· The surface check report would not run for this cruise.
· Cruise tracks were plotted and added to the end of this report.

The altimeter and water depth readings from the headers were exported to a spreadsheet. A check value was calculated by subtracting water depth from maximum depth sampled plus altimetry header. Quite a few casts didn’t get anywhere close to the bottom, these included: 39, 42, 45, 46, 86, 88, 89, 93, 95, 111, 115, 126, 127, 131, 158.

Comparing max depths in the files against sonar depths in the Daily Science log, the following typos were discovered and corrected:
· Cast 27 – File listed max depth as 151 m, but the log listed it as 147 m – cast file was corrected
· Cast 110 – File listed max depth as 1280 m, but the log listed it as 687 m – cast file was corrected
· Cast 134 – File listed max depth as 241 m, but the log listed it as 97 m – cast file was corrected
· Cast 155 – File listed max depth as 345 m, but the log listed it as 353 m – cast file was corrected

Seven files remained with values much greater then +/- 5 m. These casts were: 36, 48, 65, 68, 107, 110, 122.

Note: The primary and secondary temperature and salinity were closely aligned in all casts. Upon manual inspection if was found that the secondary sensors had more spikes than the primary. For further processing the primary sensors were chosen.

[bookmark: _Ref391299004]Shift
Fluorescence
SHIFT was run on the SeaPoint fluorescence channel using the usual advance of +24 records. 

Dissolved Oxygen 
The Dissolved Oxygen voltage channel was aligned earlier. A few casts were checked to see if the alignment looked ok, and it did. No further alignment was needed for the DO concentration channel.

Conductivity
Tests generally are run on a selection of casts to find the alignment shift best for the conductivity sensors as judged by noise in T-S space. No suitable candidates for this test was found. As a result a conductivity shift was not applied.

DELETE
DELETE was run on the shifted files. 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 9 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 = 042 seconds. (taken from header)
[bookmark: _Ref438021074]
DETAILED EDITING
The *.DEL files were zipped in and submitted to the CTD-QC-File Processor. DELPRED files were returned. Most casts had small shed wakes and spikes which were removed along with all data captured when the descent rate was below 0.2 m/s. After editing, T-S plots were examined for all casts and no further editing was found necessary for temperature and salinity; a few unstable features remain but may be real.

Corrections to Pressure, Salinity and Dissolved Oxygen Concentration

Same as for bottle data

Fluorescence Processing
A median filter, size 11, was applied to the fluorescence channels in the COR files. Plots of a few casts showed that the filter was effective. (Output:*.FIL and *.FIL2)

The Seapoint Fluorometer had a lot of negative values while the Wetlabs did not. The Seapoint Fluorometer data was removed.

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.
On-screen T-S plots were examined and no significant differences were found from climatology. 

Final CTD File Steps (REMOVE and HEADEDIT)
For all casts REMOVE was run to remove the following channels: Scan_Number, Temperature:Secondary, Conductivity:Secondary, Oxygen:Voltage:SBE, Fluorescence:URU:Seapoint, Descent_Rate, Status:Pump, Altimeter, Salinity:T1:C1, Flag and Prediction_Flag.

A second SBE DO channel (with umol/kg units) was added.
REORDER was run to get the two DO channels together.

HEADER EDIT was used to fix formats and channel names and to add comments about processing. 
The Standards Check routine and Header Check were run; no problems were found.
Profile and T-S plots were examined and look ok.

[bookmark: _Ref146698836]Final Bottle Files
· SORT was run to arrange casts in pressure order.
· For all casts REMOVE was run to remove the following channels:
· Scan_Number, Temperature:Secondary, Conductivity:Secondary, Oxygen:Voltage:SBE, Descent_Rate, Status:Pump, Altimeter, Salinity:T1:C1,and Flag
· A second SBE DO channel with mass units was added for both the CTD DO and titrated DO and REORDER was run to get the pairs of DO channels together.
· EDIT HEADERS was run to fix formats and channel names and to add comments about analyses and CTD processing.
· Standards check was run. No problems were found.
· A cross-reference listing and header check were produced for the CHE files. 


Thermosalinograph Data  
An IOS TSG45 was used for this cruise and separate flow to a fluorometer in the lab. TSG data came in a single text file.
· The TSG data came in a new format, preventing the use of our automated processing. It also contained multiple repeats of data. Manual data manipulation was required.
· Data began well before the start of the cruise (1 Sep 2024)—all data before the pumps started measuring a flow rate (22:46 4 Sept 2024) were removed.
· Two-line Headers were added with variable names and units. Data were rearranged to separate date and time, convert fluorescence in volts to ug/L (using the Wetlabs chlorophyll characterization sheet), add a pressure column with all values set to 4.5. All NAN values were replaced with -99. A “File Name” column was then added with format “YYYYMMDD”.  This will be used as a file break column to create 1 file per day. These files were saved in CSV format. 
· Fluorescence values were mostly below zero, suggesting there was an issue with either the instrument or connections. Negative values will be replaced with the pad value -99

· The .csv was converted into IOSShell format with a file per day.
· CLEAN was run to reset the number of records, min and max values, set the start and end times, and latitude and longitude limits.
· ADD TIME CHANNEL was used to add Julian dates (Offset from Time Zero – i.e. Day of Year). A record number was also added to enable averaging (for use in comparison to CTD files). 
· Time zero was set to 31 December 2023 0:00:00. (Note that this step leads to problems plotting until REORDER is run.)
· DERIVED QUANTITIES was run to derive salinity using the lab temperature. (Sigma-T was derived later.)
· REORDER was run to move the Julian date to after the Time/Date channels and to put salinity and fluorescence after the lab temperature. Also the record # was moved to the end. Pressure was dropped.

a.) Plots
· A track plot was produced and looked fine; it was added to the end of this report.
· Time-series plots were produced and there are some large distinct spikes in salinity that can be removed using a graphical editor. 
· A plot of all differences (Lab Temp – Intake Temp) through the whole record shows little variability with an average of 0.31°C which looks reasonable. 
· TSG data appeared good through out and matched well with the CTD data. Note: there was only a few records of TSG Fluorometer data.

b.) Comparison of TSG data to CTD data 
· The CTD files were thinned to reduce the files to a single point from the downcast at or within 0.5db of 4.5db. These were exported to a spreadsheet.
· The TSG files were averaged over 5 records (~30 seconds). Records were picked out for the times that match the CTD casts and added to the spreadsheet 2024-020-CTDvsTSG.xlsx. Columns were added to calculate the differences between TSG and CTD latitude and longitude. This is used to ensure the matches are good.
· A comparison was made of positions for the CTD and TSG data to check for good matches. The differences in positions are expected to be small despite the averaging because the ship was stopped at these times. 

The initial comparison between TSG and CTD data 
	
	Tintake-Tctd
	Tlab-Tctd
	TSG Sal-CTD Sal
	TSGfl/TSGctd

	average 
	0.013323
	0.329987
	-0.33361
	0.073172

	stdev
	0.0024
	0.2761
	-0.3131
	0.082686

	median
	0.253495
	0.262332
	0.11213
	0.040017

	min
	1.3093
	1.9363
	-0.1561
	0.127392

	max
	-1.0152
	-0.1504
	-1.0101
	0.012244



The median and average differences are reasonably close together. There were a few spikes in the data which will be removed manually.






Heating in the Loop



The average difference between the intake temperature and lab temperature was 0.31 deg C with a standard deviation of 0.29 deg C.

f.) Editing 
TSG data were edited using CTDEDIT. Removed data from high (~3 L/min) and low flow rates (~0 L/min)


g.) CALIBRATE, REMOVE and CLEAN
· Based on the small salinity difference between the bottle and TSG CALIBRATE was deemed unnecessary.
· DERIVE was run to derive sigma-T. Then REORDER was run. 
· REMOVE was run to remove channels Temperature:Difference, Record # and pressure. The flow rate channels were left in the files.

h) Preparing Final Files 
· HEADER EDIT was used to change the DATA DESCRIPTION to THERMOSALINOGRAPH and add the depth of sampling to the header and to change channel names to standard names and formats and to add comments.
· As a final check plots were made of the cruise track and time-series and all look fine. 
· A cross-reference list was prepared.

[bookmark: _Ref415233393]Loop File 
· Loop file was created from CTD rosette surface bottle and loop samples; the end time of casts were used when loops were during CTD casts.
· The sampling method column indicates ROS or USW for loops. 
· 6-line headers were added and the usual headers removed.
· The columns were rearranged into the usual order of the 6linehdr files. 
· Derived Quantities was run to derive Sigma-T for the CHE files. Sigma-T, event # and sample # were exported to a spreadsheet, ordered on pressure and all P>7db were removed. Sample #s from the 6linehdr file were added and the file was reorganized so that sample #s matched and blanks were entered for loop samples. Sigma-T data were added to the 6linehdr.
· The file was saved as 2024-020-surface-date.csv.

· The file break column was filled with value 1 so all data to ensure only a single file is created in conversion.
· CONVERT was run to produce an IOS Header file.
· CLEAN was run to get start and stop times and to add flag 0 to empty flag cells.
· Edit Headers was used to add header comments about the cruise, CTD data and sample analysis.
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Heating in the Loop vs Intake Temperature
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Salinity Comparison
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Salinity




Temperature Comparison

Temperature:Intake	2	3	4	5	6	9	10	11	13	20	21	23	25	27	30	31	32	34	35	36	37	39	42	45	46	48	49	51	53	54	56	59	60	61	62	65	67	68	69	70	72	73	75	76	87	88	89	93	95	97	99	102	103	106	107	109	110	111	115	118	120	122	126	127	131	132	134	137	139	141	143	145	148	149	155	156	157	160	161	163	165	170	11.3185	11.466799999999999	11.492000000000001	12.5777	14.0383	14.1023	13.0977	13.5067	13.8087	11.8451	13.908899999999999	14.183400000000001	11.5831	11.1075	13.8148	12.793900000000001	14.579700000000001	15.2865	15.395799999999999	15.5486	15.1859	15.3673	15.691000000000001	15.9734	15.2651	15.0467	12.466200000000001	13.0725	11.8386	12.6257	12.7155	12.7394	13.389200000000001	13.6478	12.932600000000001	15.9939	14.992800000000001	14.754	14.459099999999999	14.524900000000001	14.322900000000001	13.875299999999999	13.8111	12.5237	14.210599999999999	14.5604	16.174700000000001	12.555400000000001	13.384	12.608499999999999	14.1942	12.3192	11.780799999999999	13.222200000000001	12.245200000000001	11.2464	11.471	12.6698	16.056100000000001	10.756500000000001	15.0022	16.743500000000001	16.3216	16.457699999999999	16.512899999999998	16.5641	14.7715	15.5543	12.0708	11.9238	11.914199999999999	12.9834	12.1327	12.152200000000001	15.2136	16.964500000000001	16.659500000000001	15.2812	17.557500000000001	16.4544	17.130400000000002	17.787800000000001	Temperature:Lab	2	3	4	5	6	9	10	11	13	20	21	23	25	27	30	31	32	34	35	36	37	39	42	45	46	48	49	51	53	54	56	59	60	61	62	65	67	68	69	70	72	73	75	76	87	88	89	93	95	97	99	102	103	106	107	109	110	111	115	118	120	122	126	127	131	132	134	137	139	141	143	145	148	149	155	156	157	160	161	163	165	170	11.375500000000001	11.8447	11.840199999999999	12.850099999999999	14.354799999999999	14.3904	13.286	13.725300000000001	14.087199999999999	12.699400000000001	14.1998	13.8497	12.796200000000001	12.426299999999999	14.206799999999999	13.0314	14.8062	15.5114	15.588100000000001	15.75	15.494400000000001	15.587899999999999	15.9788	16.2347	15.5487	15.4255	12.9009	13.432600000000001	12.2248	13.0649	13.0793	12.9818	14.476100000000001	13.9619	14.2126	16.1922	15.2471	15.0014	14.755000000000001	14.682600000000001	14.5688	14.1709	14.080299999999999	13.1031	14.4979	14.8287	16.351299999999998	12.8278	13.6136	12.883900000000001	14.3973	12.853	12.209199999999999	13.411300000000001	12.527900000000001	11.555300000000001	11.7233	12.932499999999999	16.117999999999999	11.4109	15.5085	16.8931	16.497199999999999	16.5928	16.673300000000001	16.7668	15.114599999999999	15.8004	12.4277	12.3407	12.6225	13.2972	12.6191	12.3841	15.4062	17.354800000000001	16.5123	14.423400000000001	17.692399999999999	16.959499999999998	17.205400000000001	17.9861	Temperature:Primary	2	3	4	5	6	9	10	11	13	20	21	23	25	27	30	31	32	34	35	36	37	39	42	45	46	48	49	51	53	54	56	59	60	61	62	65	67	68	69	70	72	73	75	76	87	88	89	93	95	97	99	102	103	106	107	109	110	111	115	118	120	122	126	127	131	132	134	137	139	141	143	145	148	149	155	156	157	160	161	163	165	170	11.315899999999999	11.508100000000001	11.624000000000001	12.569699999999999	14.1335	14.117800000000001	13.4278	13.4178	13.8064	11.882999999999999	13.9262	13.924200000000001	12.527100000000001	12.1227	13.9998	12.6441	14.5847	15.289400000000001	15.266299999999999	15.5464	15.1729	15.367900000000001	15.7088	15.9809	15.2715	15.0009	12.372999999999999	12.9175	11.833299999999999	12.7079	12.6792	12.7676	13.5848	13.4398	12.276300000000001	15.9907	15.0038	14.745200000000001	14.447900000000001	14.595599999999999	14.001200000000001	13.952199999999999	13.5008	12.229900000000001	14.201000000000001	14.5594	16.182600000000001	12.542299999999999	13.389200000000001	12.5976	14.198499999999999	12.259600000000001	11.629099999999999	13.282299999999999	12.2803	11.1942	11.4626	12.6479	16.072299999999998	10.7682	15.233499999999999	16.755700000000001	16.3126	16.449400000000001	16.510400000000001	16.5655	14.7582	15.5443	12.031599999999999	11.8734	12.242900000000001	12.9754	12.1775	12.1852	15.197699999999999	16.8309	16.662700000000001	13.9719	17.563800000000001	16.417999999999999	17.152699999999999	17.321999999999999	Event Number


Temperature
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