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Data Report for LMG1605 ARSV Laurence M. Gould

Introduction

The LMG data acquisition systems continuously log data from a suite of instrumentation throughout
the cruise. This document describes:

e The structure and organization of the data on the distribution media

e The format and contents of the data strings

e Formulas for calculating values

¢ Information about the specific instruments in use during the cruise

e Alog of acquisition problems and events during the cruise that may affect the data

e Scanned calibration sheets for the instruments in use during the cruise.

All the data has been archived using ‘tar’ and compressed using ‘gzip’, identified by the ‘.gz’ extension.
Tools are available on all platforms for uncompressing and de-archiving these formats: On Macintosh
use the built-in Archive Utility, or tar in the terminal. On Windows operating systems use WinZip or
7Zip.

IMPORTANT: Read the last section, “Acquisition Problems and Events,” for important information that may
affect the processing of this data.

Lockheed Martin Antarctic Support Contract United States Antarctic Program



Data Report for LMG1605 ARSV Laurence M. Gould

Archive Data Extraction

It is often useful to know exactly how an archive was produced when expanding its contents. Tar files were
created using the following commands:

tar cvf archive-file files-to-be-archived
To create a list of the files in the archive:

tar tvf archive-file > contents.list
To extract the files from the archive:

tar xvf archive-file file(s)-to-extract

G-zipped files will have a “.gz” extension on the filename. These files can be decompressed after de-archiving,
using:

gunzip filename.gz

Lockheed Martin Antarctic Support Contract United States Antarctic Program
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Distribution Contents

ADCP data (/ADCP)

This directory contains a tar file of the ADCP system’s “proc” directory, which contains a database of the
averaged ping data, Matlab m-files used in processing the data, and daily graphs of the currents. For more
information contact Teri Chereskin at tchereskin@ucsd.edu .

Data collection parameters (/CAL)

Refer to the InstCoef.txt file along with the specific instrument calibration sheets in this report for information
on how the RVDAS data was collected and processed.

Imagery (/Imagery)

This directory contains things such as ice imagery, isobar charts, sat imagery, wave and wind images, and
weather reports.

Maps (/Maps)

This directory maps and mapping data generated by the ship’s MCIS and automated scripts, plus any maps
provided for this purpose by the on-board science party.

Ocean data (/ocean)

This directory will contain data on XBT’s, XCTD’s, and CTD’s deployed.

Automatically processed data (/process)

Contains automatically processed datasets and QC graphs produced by the RVDAS system
Reports (/Report)

Copies of this report in MS Word and pdf formats, and scanned copies of logsheets provided by various science
groups.

Instrument data (/rvdas)
Contains data collected by the suite of standard instruments on the LMG.
Utility programs (/Utility)

Contains utility programs to access the data on the distribution.

Lockheed Martin Antarctic Support Contract United States Antarctic Program
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Data Report for LMG1605 ARSV Laurence M. Gould

JGOFS Data Set
/Process/JGOF/

The JGOFS data set consists of a single file produced each day named jg<julian_day>.dat.gz where <julian_day>
is the day the data was acquired. The “.gz” extension indicates that the individual files are compressed before
archiving. The daily file consists of 22 separate columnar fields in text format, which are described below. The
JGOFS data set is obtained primarily by applying calibrations to raw data and decimating to whole minute
intervals. However, several fields are derived measurements from more than a single raw input. Note: Null,
unused, or unknown fields are filled with 9’s in the JGOFS data.

Additionally, 3 separate QC plots are generated daily by the ET using the JGOFS data set. These plots include
TSG and Bathymetry data, meteorological data, and navigation data. The files are called ocean<julian_day>.ps,
met<julian_day>.ps, and nav<julian_day>.ps respectively.

Field Data Units

01 GMT Date dd/mm/yy
02 GMT Time hh:mm:ss
03 Seapath Latitude (negative is South) tt.tttt

04 Seapath Longitude (negative is West) ggg.geeg
05 Speed Over Ground knots

06 GPS HDOP

07 Gyro Heading

08 Course Made Good
09 Mast PAR

Degrees (azimuth)
Degrees (azimuth)
pEinstein's/meter2

10 Sea Surface Temperature °C
11 Sea Surface Conductivity siemens/meter
12 Sea Surface Salinity PSU
13 Sea Depth (uncorrected, calc. sw soud vel. 1500 meters
m/s)
14 True Wind Speed (max speed windbird) meters/sec

15 True Wind Direction (max speed windbird)

degrees (azimuth)

16 Ambient Air Temperature °C

17 Relative Humidity %

18 Barometric Pressure mBars
19 Sea Surface Fluorometry ug/l
20 Transmissometry %

21 PSP W/m2
22 PIR W/m2

Lockheed Martin Antarctic Support Contract
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Data Report for LMG1605 ARSV Laurence M. Gould

pCO2-merged Data Set

/Process/PCO2/
00+346:23:58:20.672 2000346.9991 2398.4 1008.4 0.01 45.4 350.3 342.6 15.77 Equil -43.6826
173.1997 15.51 33.90 0.33 5.28 9.05 1007.57 40.0 14.87 182.44 -1

Field Data Format Unit

pCO, time tag* yyyyddd.ttt

Cell Temperature XX.XX

Flowrate

pCO, Pressure

Equilibrator Temperature, SBE38

Gas Flow Source (Equil = pCO, measurement) text

Longitude XXX XXXXX degrees

Sea Surface Salinity

True Wind Speed .

Barometric Pressure

Speed over Ground .
Oxygen

TSG2 Salinity

Lockheed Martin Antarctic Support Contract - United States Antarctic Program
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RVDAS
/RVDAS/

RVDAS (Research Vessel Data Acquisition System) was developed at Lamont-Doherty Earth Observatory of
Columbia University and was used on the R/V Maurice Ewing for many years. It was extensively for use on the
Nathaniel B. Palmer and her sister ship, the R/V Laurence M. Gould.

Daily data processing of the RVDAS data is performed to calibrate and convert values into useable units and as a
quality-control on operation of the DAS. Raw and processed data sets from RVDAS are included in the data
distribution. The tables below provide detailed information on the sensors and data. Be sure to read the
“Significant Acquisition Events” section for important information about data acquisition during this cruise.

Sensors and Instruments

RVDAS data is divided into two general categories, underway and navigation. They can be found on the
distribution media as subdirectories under the top level rvdas directory: /rvdas/uw, and /rvdas/nav. Processed
oceanographic data is in the top level directory, /process. Each instrument or sensor produces a data file named
with its channel ID. Each data file is g-zipped to save space on the distribution media. Not all data types are
collected every day or on every cruise.

The naming convention for data files produced by the sensors and instruments is

LMG[CruiseID] [ChannelID] .dDDD

Example: LMG16031mwx.d025

e The CruiselD is the numeric name of the cruise, in this case,

e The ChannellD is a 4-character code representing the system being logged. An example is “mwx1,” the
designation for meteorology.

e DDD is the day of year the data was collected

Lockheed Martin Antarctic Support Contract United States Antarctic Program
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Underway Sensors

Meteorological Data

Measurement String ID Collection Status  Rate Instrument

Air Temperature Imwx (met) Continuous 1/sec  RM Young 41372LC

Relative Humidity Imwx (met) Continuous 1/sec  RM Young 41372LC

Wind Speed / Direction Imwx (pus,sus) Continuous 1/sec  Gill Instruments 1390-PK-062
Barometer Imwx (met) Continuous 1/sec Vaisala PTB210B

PAR Imwx (met) Continuous 1/sec  Biospherical Instruments QSR-240
PIR Imwx (met) Continuous 1/sec  Eppley PIR

PSP Imwx (met) Continuous 1/sec  Eppley PSP

GUV Iguv Continuous 2/sec  Biospherical Instruments GUV-2511
Oxygen Igo2 Continuous 1/min UCAR Oxygen system
Navigational Data

Measurement String ID Collection Status  Rate  Instrument

Gyroscope Igyr Continuous 5/sec  Meridian Bridgemate Gyro
Seapath GPS Isep Continuous 1/sec  Seapath 330

Garmin GPS Igar Continuous 1/sec  Garmin 19

AIS lais Continuous var Standard Horizon GX2150
Geophysical Data

Measurement String ID Collection Status  Rate Instrument

Bathymetry Iknu Variable Varies Knudsen Chirp 3260

Dush-11 Winch lwnl Variable 20/sec Markey DUSH-11

Dush-5 Winch lwnl Variable 20/sec Markey DUSH-5

Dush-4 Winch lwnl Variable 20/sec Markey DUSH-4
Oceanographic Data

Measurement String ID Collection Status  Rate Instrument

Salinity utsg Continuous 3 sec Seabird-45

Salinity (secondary) tsg2 Continuous 3 sec Seabird-45

Sea Surface Temperature  Irtm Continuous 1 sec Seabird-38

Fluorometry [dfl Continuous 1 sec WetLabs ECO

ADCP, Speed Log ladc Continuous 1sec RD Instruments Workhorse 150
Dissolved Oxygen loxy Continuous 1 sec Anderaa Optode

pCO, Ipco2 Continuous 2.5min  PCO2 System

Lockheed Martin Antarctic Support Contract
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Data File Names and Structures

RVDAS data is divided into two broad categories, Underway and Navigation. The groups are abbreviated “uw”
and “nav”. Thus, these two tar files, Imguw.tar and Imgnav.tar exist under the top-level rvdas directory. The
instruments are broken down as shown. Each data file is g-zipped to save space on the distribution. Not all data
types are collected every day or on every cruise.

RVDAS data files are named following the convention: LMG[FilelD].dDDD.

e The FilelD is a 4-character code representing the system being logged, for example: Imet (for meteorology)

e DDD is the Julian day of the data collection

Underway Data File ID Navigation Data File ID
Meteorological Imwx Gyro Compass lgyr
Knudsen lknu Garmin GPS Igar
microTSG utsg Seapath GPS Isep
Sea Surface Temperature Irtm AlS lais
Fluorometer Idfl

ADCP |dfl

Sound Velocity Probe Isvp

GUV & PUV lguv

PCO2 system Ipco

Dissolved Oxygen loxy

Sea Water Wall Isea

Winches lwnl

Net Depth Sensor Inds

Data is received by the RVDAS system via RS-232 serial connections. The data files that comprise the rvdas data
set are described below. A time tag is added to each line of data received and the data is written to disk.

YY+DDD:HH:MM:SS.SSS [data stream from instrument]

Where, YY: two-digit year, DDD: Julian Day, HH: 2 digit hours, MM: 2 digit minutes SS.SSS: seconds. All times are
UTC.

The delimiters used to separate fields in the raw data files are usually spaces and commas, but other delimiters
are used (::, =, @) and occasionally there is no delimiter. Care should be taken when reprocessing the data that
the field separations are clearly understood. Example data strings of the loggers follow.

Lockheed Martin Antarctic Support Contract United States Antarctic Program
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lIknu - Knudsen Chirp 3260 Sonar
14+002:19:07:04.648 3.5kHz,4000.92,1,12.0kHz,4001.12,1,1500,-57.343073,-63.750720

Field Data Format Unit

3.5kHz = Low frequency in use

Valid Flag X

High Frequency Depth XXXX.XX m

Sound Speed Velocity XXXX
10 Longitude XX XXXXXX degrees

Iwn1 - Winches
16+093:16:55:49.561 -01RD,2016-04-02T12:38:50.854,DUSH11,-0000233,00000000,000000.0,3275

Field Data Format Unit

Record Identifier, RD=Remote Data alphanumeric

Winch Indentifier

Tension XXXXXXXX

Payout XXXXX.X

Lockheed Martin Antarctic Support Contract - United States Antarctic Program
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Imwx - Campbell Meteorological DAS
08+034:13:52:14.454 MET,12.22322,44.25706,-75,-25,-363.6365,2.332982,-0.08215196,278.6845,
279.2192,854.6198,854.6184

Field Data Format Unit

MET Flag

Enclosure Relative Humidity (not implemented)

Air Relative Humidity

PSP (Shortwave Radiation) X.XXXXXX

PIR Case Temperature XXX XXXX

Barometer XXX XXXX

08+034:13:52:14.216 PUS,A,356,002.15,M,+332.28,+000.97,60,08
08+034:13:52:14.216 SUs,A,356,002.15,M,+332.28,+000.97,60,08

Field Data Format Unit

Identifier (PUS = port, SUS = stbd) XXX

Port Wind Relative Direction XXX

M = Meters (for previous)

Sonic Temperature XXX.XX
10 Checksum XX alphanumeric
Lockheed Martin Antarctic Support Contract s United States Antarctic Program



Data Report for LMG1605 ARSV Laurence M. Gould

Iguv - Biospherical GUV
08+037:14:17:59.211 020608 141758 -.000099 1.307E0 7.24E0 1.316E1l 2.609E1l 3.285El 3.505El
8.075E-2 38.993 17.985

Field Data Units

GUV Computer date

EdOTemp

Lockheed Martin Antarctic Support Contract T United States Antarctic Program
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Isea - wet wall flows, transmissometer

12+004:12:01:04.438 WetLab_ 1,14.1,xMISS,3.098,Vv,0.000,0.000,0.000,-928.535, -
220.566,0.000,0.000,T,NAN, NAN, NAN, NAN, P,0,0,F,47.91811,0,6.815308,0,0,0,0,0,1,1,1,1,1

Field Data Unit

Wetlat_1

XMISS

|<|

<

High precision voltage #2

<

Standard precision voltage #1 (historically used for YoYo Cam xmiss)

<

Standard precision voltage #3

||

o
(@]

Temperature Probe 2

o
(@]

Temperature Probe 4

Pulse Counter 1 counts

Text

||

Flow Counter #2 counts

Flow Counter #4 counts

Flow Counter #6 counts

Flow Counter #8 counts

Digital Input #1 lor0

Digital Input #3 lor0
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utsg - microTSG, Thermosalinograph

For further information on this data, check www.seabird.com for SBE 45 MicroTSG Thermosalinograph

08+037:13:45:57.596 2.6470, 3.03853, 33.8129, 1459.351

Field Data Format Unit

Internal water temperature XX XXXX

Salinity XX.XXXX

Irtm - digital Remote Temperature

For further information on this data, check on www.seabird.com on SBE38 Digital Thermometer

08+037:13:47:17.841 2.2527

Field Data Format Unit

2 Temperature, Seawater Intake XX XXXX C

1dfl - Fluorometer, Wetlab ECO

08+037:13:55:08.434 99/99/99 99:99:99 0.00 2585 73 543
Field Data Format Unit
Fluorometer Date mm/dd/yy text
-——_
Chlorophyl Signal ug/l
-——_
Counts — Chlorophyll Signal counts

Lockheed Martin Antarctic Support Contract - United States Antarctic Program
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Igo2 - Oxygen System

For further information on this data, please contact Britt Stephens at stephens@ucar.edu

12+301:22:35:30.558 81300.8 16.0 32.0 000.0 005.0 1.2589631 1.2379622 744.549 111.853 131.642
-2.089 -2.448 723.594 002.50 086.43 099.74 002.77 000.97 050.65 0.000 001.19 065.59 039.48
1966.097 01.345 37.0171 37.8433 000.0 000.0 20.66 20.41 -92.0 28.66 37.44 42.33 37.80 47.95
0.0 01.88 0.0001711 0.0001712 0.0000747 0.0000725 02.657 02.678 -1 0.0000895 -043.94

Field Data

01 RVDAS Time Tag

02 jsecoday - Seconds since midnight

03 jselflag - 8 bit decimal value indicated selected gases

04 jprgflag - 8 bit decimal value indicated purged gases

05 jmfcflag - 8 bit decimal value indicated mass-flow controller states
06 jgenflag - 8 bit decimal value indicated other parameters
07 jfcvl - voltage on Fuel Cell #1

08 jfcv2 - voltage on Fuel Cell #2

09 jpfcell - pressure in torr at fuel cells

10 jlico2a - CO2 in ppm in Li7000 Cell A

11 jlico2b - CO2 in ppm in Li7000 Cell B [CO2 MEASUREMENT]
12 jlih2oa - H20 in ppt in Li7000 Cell A

13 jlih2ob - H20 in ppt in Li7000 Cell B

14 jlipb - pressure in torr at Li7000 Cell B

15 fiImfcset - mass-flow controller set voltage

16 jfll1 - flow in sccm on Inlet Line #1

17 jfll2 - flow in sccm on Inlet Line #2

18 jfllt - flow in sccm on Long-Term reference cylinder

19 jflcal - flow in sccm on selected Calibration cylinder

20 jflwta - flow in sccm on selected Working Tank Cylinder

21 jvsoset - purge line voltage-sensitive orifice set voltage

22 jflpurge - flow in sccm on purge line

23 jflwtb - flow in sccm on Working Tank line through sensors
24 jflsp - flow in sccm on Span line through sensors

25 jpfridge - pressure in torr inside fridge trap

26 jtfridge - temperature in C inside fridge trap

27 jtmpt - fuel-cell control temperature (thermistor) in C for MPT10000
28 jtfcell - fuel-cell thermistor temperature in C

29 jtachl - rmp of fan inside Line #1 Inlet

30 jtach2 - rmp of fan inside Line #2 Inlet

31 jteyll - temperature in C from cylinder box RTD #1

32 jteyl2 - temperature in C from cylinder box RTD #2

33 jtchill - temperature in C from chiller RTD

34 jtamb - temperature in C RTD near Analyzer Box electronics
35 jtomega - Analyzer Box control temperature (RTD) for Omega CNi2332
36 jtudch - temperature in C inside USB4CH 24-bit A/D box

Lockheed Martin Antarctic Support Contract 14
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jtirga - temperature in C inside Li7000

jlirhsrc - Li7000 source/detector relative humidity

jsdfcv2 - standard deviation of 1-Hz Fuel Cell #2 voltage
jslfcv2 - slope of 1-Hz Fuel Cell #2 voltage

jsdco2b - standard deviation of 1-Hz Li7000 Cell B CO2 in ppm

jogdeltadiff - amplitude of 3-jog 02 difference-signal [02 MEASUREMENT]

Lockheed Martin Antarctic Support Contract United States Antarctic Program
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loxy - Oxygen (Part of PCO2 system, separate from Oxygen System)

For further information on this data, contact Tim Newberger at tim.newberger@noaa.gov

04+117:23:57:23.504 MEASUREMENT 3830 380 Oxygen: 309.95 Saturation:

83.48 Temperature: -1.35 DPhase: 33.41 BPhase: 32.22 RPhase:
0.00 BAmp : 262.09 BPot: 163.00 RAmMp: 0.00 RawTem. :

694.92

Field Data Unit

2-4 Measurement ID, Model Number, Serial Number text

Oxygen reading Numeric (raw)

Saturation reading Numeric (raw)

Water Temperature °C

D-phase Numeric (raw)

B-phase Numeric (raw)

R-phase Numeric (raw)

B-amplitude Numeric (raw)

Bpot Numeric (raw)

R-amplitude Numeric (raw)

24 Raw Temperature Numeric (raw)
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Ipco - PCO2 system

For further information on this data, contact Tim Newberger at tim.newberger@noaa.gov

02+319:23:59:13.748 2002319.99851 7154.27 26.49 1033.6 325.79 6.74 329.3  53.76
0 Equil
Field Data Unit

Julian date file string Julian date

Cell temperature

Gas flow

PCO2 wet/Delta value

Equilibrator temperature from SBE-38

12 Measured gas text
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Isvp - Sound Velocity Probe in ADCP Transducer Well

NOTE: This value does not represent or reflect the sound speed in the ocean, and is for internal use by the
ADCP.

00+348:01:59:52.128 177204

Field Data Format Unit

2 Raw data counts XXXX Integer

ladc - ADCP Speed Log

00+019:23:59:59.099 $PUHAW,UVH,-1.48,-0.51,250.6

Field Data Unit

SPUHAW

Ship speed over water relative to reference’ layer velocity?, East vector

6 Ship heading Degrees (true)

“The reference layer is an average velocity measured in a number of depth “bins”. On the LMG, the bins are typically eight meters deep and bins 3-10
define the reference layer. Hence, the reference layer is the water column from 16-80 meters beneath the ship.

*The speed ouput is water velocity relative to the ship’s hull and is therefore opposite of the actual movement of the ship. For example, if the ship’s
heading is due north, the North/South reference layer velocity is likely to be negative (southerly).
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Igyr - Gyrocompass
02+315:23:59:58.616 $HEHDT,287.7,T*25

Field Data Format Unit

SHEHDT

T =True (for previous)

Isep - Seapath 330 GPS

INZDA: Time and Date Data
10+351:23:59:58.142 $INZDA,235958.08,17,12,2010,,*78

Field Data Format Unit

SINZDA

8 Checksum XX alphanumeric
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INGGA: Global Positioning Fix Data

10+351:23:59:58.142 $INGGA,235958.07,6118.168460,5,06008.089527,W,1,12,0.7,22.57,M,17.79,M,,*46

Field Data Format Unit

SINGGA

Tme  hhmmssss  UTC
Latitude in degrees with decimal minutes ddmm.mmmmmm degrees

‘NorthorSouth (for previows) ~ x  Nors
Longitude in degrees with decimal minutes ddmm.mmmmmm ddmm.mmmmmm

(EastorWest (forprevious)  x  EorW
GPS quality indicator X 0-6

Number of satelltesinuse (00-99) e 0099 |
Horizontal dilution of precision (HDOP) X.X

Antennaheight o meters |
M = meters (for previous) X M

(Geoidalseparation o metes |
M = meters (for previous) X M

Ageof DGPS corrections (null withnoDGPS)  xx  seconds |
If used, ID of DGPS reference station XXxx 0000 - 1023
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INRMC: Recommended Minimum Specific GNSS Data

10+351:23:59:58.200 $INRMC,235958.07,A,6118.168460,S,06008.089527,W,12.8,331.22,171210,11.3,E,A*1C

Field Data Format Unit

SINRMC

Status A=valid data, N=receiver warning

North or South (for previous)

East or West (for previous)

Course over Ground True . degrees

Magnetic Variation . degrees

Mode alphanumeric

INVTG: Speed Over Ground, Course Over Ground

14+025:23:59:59.100 $INVTG,32.69,T,,M,10.6,N,19.6 K, A*1A

Field Data Format Unit

SGPVTG

T =True (for previous)

M = Magnetic (for previous)

N = knots (for previous)

K = km per hour (for previous) X
Checksum XX alphanumeric
Lockheed Martin Antarctic Support Contract o United States Antarctic Program
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PSXN,20: Data Quality

10+351:23:59:58.200 $PSXN,20,1,2,0,0*38

Field Data Format Unit

SPSXN

Horizontal position and velocity quality X

Heading quality X 0,1,2

8 Checksum XX alphanumeric

Quality flags: 0 =normal, 1 = reduced performance, 2 = invalid data

PSXN,23: Roll, Pitch, Heading and Heave

10+351:23:59:58.213 $PSXN,23,0.02,-0.76,330.56,*0B

Field Data Format Unit
SPSXN
FX
Roll, port side up is positive . degrees
(Pitch, bow upis positive xxx
Heading, True . degrees
Heave, positiveisdown xxx
8 Checksum XX alphanumeric
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Igar - Garmin GPS

RMC: Recommended Minimum for Navigation
15+051:21:02:04.741 $GPRMC,210204.38,A,7712.979182,S,16741.063669,W,9.4,270.82,200215,105.6,E,A*06

Field Data Format Unit

SGPRMC

Status*

North or South (for previous)

East or West (for previous)

Course over Ground True . degrees

Magnetic Variation . degrees

Mode* alphanumeric

GGA: Global Positioning Fix Data
08+034:12:26:06.131 $GPGGA,122607,6446.4733,5,06403.4455,W,1,11,0.9,-193.4,M,9.7,M,,*5A

Field Data Format Unit

2 SGPGGA
Time  hhmmssss

4 Latitude in degrees with decimal minutes ddmm.mmmmmm degrees
‘NorthorSouth (for previous) ——x

6 Longitude in degrees with decimal minutes ddmm.mmmmmm ddmm.mmmmmm
(Eastor West (for previous) x

8 GPS quality indicator X 0-6
Numberof satellites inuse (0099)

10 Horizontal dilution of precision (HDOP) X.X
Antemnaheight o

12 M = meters (for previous) X M
Geoidal separation xw

14 M = meters (for previous) X M
Age of DGPS corrections (null withno DGPS)  xx

16 If used, ID of DGPS reference station XXXX 0000 - 1023
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VTG: Track Made Good and Speed over Ground
15+051:16:47:06.625 $GPVTG,357.84,T,251.99,M,9.5,N,17.7,K,A*15

Field Data Format Unit

SGPVTG

T =True (for previous)

M = Magnetic (for previous)

N = knots (for previous)

K = km per hour (for previous) X
12 Checksum XX alphanumeric
Modes

A =GPS used, D =DGPS used, E = Dead reckoning used, N = Invalid position / velocity

GNS: Global Positioning Fix Data
16+148:00:00:01.835 $GPGNS,000001,6451.3766,5,06352.1432,W,AA,21,0.5,33.0,M,12.7,M,,*50
This string only produced between day 146 and 152 for experimental purpose

Field Data Format Unit

SGPGNS

Latitude in degrees with decimal minutes ddmm.mmmmmm degrees

Longitude in degrees with decimal minutes ddmm.mmmmmm ddmm.mmmmmm

Mode indicator’ x[x]

Horizontal dilution of precision (HDOP)

M = meters (for previous)

M = meters (for previous)

If used, ID of DGPS reference station 0000 - 1023

* Mode Indicator: One character indicator per constellation tracked. First character for GPS, second (optional) for GLONASS
A = Autonomous, N = No fix, D = Differential, P = Precise
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lais - AIS receiver
AIVDM: AIS Data
14+070:00:02:38.575 IAIVDM,1,1,,B,1505G40000K PfggK 2F2RQj7>0@FU,0%04

Field Data Format

IAIVDM

Message sentence number

AlS channel

Number of fill bits

Data is encoded as described in ITU-R M.1371
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LMG Sensors
Shipboard Sensors
Sensor Description Serial # Cal. Date Status
Gill Ultrasonic Wind 1246001-
Port Anemometer Observer Il WC45 N/A Collected
Starboard Gill Ultrasonic Wind 1246002-
Anemometer Observer Il WC45 N/A Collected
Barometer (primary) | Vaisala PTB210B K284002 %85-J4uly— Collected
Barometer 12-Aug-
(secondary) R.M. Young 61201 BP01707 5014 Collected
- 14-Aug-
Humidity/Wet Temp RM Young 41372LC 6133 5014 Collected
PAR for Mast Biosph. Inst. QSR-240P 6393 zé—ll\s/lar— Collected
PIR Eppley PIR 28903F3 3-Feb-2015 | Collected
PSP Eppley PSP 28933F3 3-Feb-2015 Collected
GUV (Mast) Biosph. Inst. GUV-2511 25110805127 15-Jun-2015 | Collected
Transmissometer WET Labs C-Star 25 cm deep | CST-407DR i(l)léug Collected
16-May-
MicroTSG (Primary) Sea-Bird 45 243 2214 ay Collected
MicroTSG (Secondary) | Sea-Bird 45 390 30-Oct-2014 | Collected
Digital Remote Temp Sea-Bird 38 351 28-Dec-2013 | Collected
Fluorometer WET Labs ECO-FL FLRTD-1735 22-Jun-2015 | Collected

Lockheed Martin Antarctic Support Contract

United States Antarctic Program




Data Report for LMG1605 ARSV Laurence M. Gould

Underway Calibration Sheets

Anemometer- Port

WindObserver II™
Product Test Report

Product Tested: WindObserver ||
Part Number: 1380-70-B-322
Sorial Number: 1246001 - WC45
Test Data: 16/11/2012

Location: Gill Instruments Lid

GILL ensures that quality is inherent in all aspects of the activities and ensures that compliance with
BS EN 1S08001: 2008 is maintainad.

Thiz report certifies that the above instrument has been tested in accordance with Gill intemal

procedures

Results

Test Limits Passed
Still Air Test {Zere Wind Speed) < 0.02m/s Pass
Wind Tunnel Test {12 m/s nominal Pass/Fail Pazs

Generic calibration is traceable to the University of Southampton wind tunnel and instrumentation is
maintained in accardance with UKAS.

All tests have been successfully completed

On behalf of Gill Instruments Lid

s e
.'/’-

L
Tony Raine

Quality Cantrol
2002-0385 Issue 1

Call Inshunvencs Ud LA LL) I BN o1 iR i
= B Solimoash 7ot a4 1G] 1550 A1 M55
// ! r‘ ! ? ot Snasl e gl OO uk @.
Ral| : Rpra ) 150 5001
\ L Hosyatyn www.gll.co.uk [egiztared |
INSTAUMENTS b o
¥ = vl
d
» g
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Anemometer-Starboard

WindObserver [I™
Product Test Report

Gl

INSTRUMENTS

Product Tested: WindObserver |l
Part Number: 1390-70-B-322
Serial Number: 1246002 - WC45
Test Date: 15/11/2012

Location: Gill Instruments Ltd

GILL ensures that guality is inherent in all aspects of the activities and ensures that compliance with
BS EN ISO2001: 2008 is maintainad.

This report certifies that the above instrument has been tested in accordance with Gill internal

procedures

Resulls

Test Limits Passed
Still Air Test (Zero Wind Speed) < 0.02m/s Pass
Wind Tunnel Test (12 m/s nominal) PassiFail Pass

Generic calibration is traceable to the University of Southampten wind tunnel and instrumentation is
maintained in accordance with UKAS.

All tests have been succassfully cecmpleted

QOn beha'f of Gill Inatruments Ltd

L =
-

&2

Tony Raine

Quality Control
2002-0235 lssue 1
6-'I..lr.*.‘hunilw ¢ ‘-'"_ :','?. NS
s - : . |sg;1l
SR woww.gill.co.uk
INSTRUMENTS sk
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Barometer

R.M. Young Compary
R Aers Pak Diive
Trassree iy, Michlgnn 99646 50

YWOLIMCE
CALIBERATION REPORT
Barametric Pressure

Customer: Luchfraed Martin Conp

Tast Number: 458120103 Custorner PO asI01511 67
Tes: Date: “2 Sogusl 2094 Salos Ordon 4244

1 sl Sargar
Modsl: B1201 Serial Numoe:s: BRGFY
Descripdion: Raronclny Press e Sensor

Report of calibratian comparison of teet barsrets ¢ pisasurs sunsor wish Metional Insthute of Standarts ard
Terhnnlngy raceable standard pressone calibrator at five prezsures in tie KM, Yeung Sompany controlled
wressue faciling. Calbralion aceuracy _ 1.0 hPa.

Bl eran o Vuoltage ’ Inelicaled ()

Pressure Ot Prassu e
[hPa) {railliveslts) {hEray
A o B0
E76.0 1261 BYZ.0
50.0 2501 3561
1C25.0 aran 1025.0
TOCG AGa7 1089.8

21 CsIeulalzd [rom woltage autaut

Al relurenos equipm ent 15 in Lhis calibratizn procedun: hine bosn lestad by com parisan s tracens o
standasds cetlicd by e Matoral Instiul: o Slndards and Techr ology.

ERtEience nglrumen: Szrial® MIST Tost Heleronue
12k Pressurs Cantreller Modol DRIS1S S1S004ST  LKAS Lub 2221
Fluke Mulimade Magal BI808 4055407 234027

Tesated By m

METEOQAODLOCISITICAL [NSTRUMENKTS
o 2B1-BME-GEES Fae, E17 B2EATFR cnowd 1 mblem wsiIvounyusacom Wansisa wOLOILEA.C0M
IR A0 2008 ZIRTIRED
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Air Temperature / Relative Humidity

H-M. Toung Company
201 dumr Bark T
Traverss Ziey, Pllekigan 45650 L%a,

CALIBRATION REPORT
Temperatura

Cristanme: Lookheed Martin Corp

Test Mumbwr: 4514-08T Cuslornor FO: <0n0ns1 185
sl Datz 14 Avgual 2014 Sm ar Order 4550

| Tesl Seneor:
Melel 4137200 S’ Murnbos: TSO615
; Descriplior: TemparstaeReladive Homidity Scrwear

Report of colbralion compariaan of kst terpaplurs sensor with Nodonal [nsftuts af Slardards and
Technology racoable stardam tharnomsters at e beraperatures m the B0, Young Sompany cantolied
femipe alure calibraton balh facilities . Colibration accwracy DUls Calsiue

Bath Tumen: Inclicalen (1)
Tamperatr: CHItnut Temperaturs
deqracs 0 Imi fizimgs) wegraes O
-50.0C 2,001 4599
-0 11.267 02
4044 13.989 49492
111 Caleulaled from caronl colput

Al mefgence eguipmaenl used in this calibretion proreduee have been eslo] Iy LU PEFISAN e iAo e
slindards cariticx] 2y the Mations! [neftute of Stowads and Tachrloy.

Beference n:lrumen: Serial @ MIST Tesl Reference
B-ackiyn Thanrometer Mede 43-FC 200G & WATAGERG
Brack yn Themmamcter Medel 22335-Ds-FC EEOTI WG
Grock.yn Themmomeler W odal #%400-07-FC TRz VA4 EAE
Keitrley Mulimalar Madel 121 15253 4200846487
s .
leeslead By 'L{-\ [ st o

METEOROLOGLC AL TN STRUMFEN | 5
Tel 231-845 IBA0 Fuz PH1-ME-ATT2 E il mwl sgums DWOLTIYLESD NN Senleps W0UE LS. CR
IS0 Q2001408 CERTICIZD
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PAR for mast

QSRZAIR 0524M5

Biospherical Instruments Inc.

CALIBRATION CERTIFICATE

Calbratizn Nae 32018

Model Numae” CSR240

Serial Number 6393

Qperato” TPC

Standard Lamp V-033({31315;

Prope Exciiztion Voltage Range: ] 0 18 VDC(+
Qutpu: Polzrity: Positive

Frene Cordilions at Saharatiorin airy:

Calibration Yaltage: 5 VDC(-)

Prane Cumrert. _ 13 mA
Probe Outout Voltage:

Prabe luminaed are my

Probe Derk 0.4 myv

Probe Net Response o5 my

RGTE0 4 my

Carrected Larip Oulpui:
Outaut In Aur (same candition &3 caliaration):

9.381E=153  jguantalcmsec
15584603  uS'm’sec
Calipration Scale Facts
(TG vaicwlate Wradience, divide the net voltage reading in Voits by this valve.)

Dry- 1.0379E-17  Viguaniacmsec)
6.2504C-04  VYUE/m sac)

Notes

1. Anrical cgib-alicn is recorrmended.

2. Caibration is prrfored using & Stangard of Spectral | Tadances tamaiz 1o 1he
Nalicns! Ineliale O S.aderds end Taudnclugy (INIST.

5. That zzlizctor skonld be pinancd fequsmly win alzzhal,

4 Cslbaticn was pfomred with cLstomes cabe, when aealiesla,
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PIR

THE EPPLEY LABORATORY, INC.

12 Sheffield Avenug, PO Box 419, Newporl, Rhwde [sland USA 02840
Plone. 40184710200 Fax: 4DL.EAT 1031 Beoail: info@epplexlsh.com

STANDARDIZATION OF
EPPLEY PRECISION INFRARED RADIOMETER
Model PIR

Serial Number: 28903F3

Rusistance; 875 Q2 at 23°C
Temperature Compensation Range: -207 (o +40°C

This pyrgeometer has been com parcd agams‘ Epplcy s Blackbody Calibration System undcr
suddic i Sesnsities of spprosdmately 200 watts meter™ and an average ambiont temperatne of
Z5°C ws measured by Stundard Omewgs Tmnpcmturc Probe, RTTxR.

A resull ol y series ol comparisons, it has been found to have 4 sensilivity ol

3.57 x W07 volistwarts meter™

The calealation of this consiant s based on the fact that the n:lul.lonshlp belween rudiation
ntensity and eml s rectilinear to intensities of 700 watts meter™. This radiometer is linear o

within =1.0%a up o this inensity.

lhe ealibrasion of tlns instrunzent is traceable to the loremarional Practical ‘l'emperature Scale
(IPT%) throuza a precision low-temperature blackbody.

Sppev reconmends a minimum calibration cyele ol five (3} vears but encourapes annual
calirodens lor highesl measurgment dCCUTHCY. Unless otherwise slaled in the rermarks section

belaw or er e Sales Ovder, the results are “AS FOUND £ AS LEFT™,

Shipped w: LMDP4 ISGS(NSE) Date of Iest: Febmary 3. 2013

Port Hugneme, CA -
In Churge of Test: :"faj{:" ‘ yw"f”)’?—'.
SO Numbar: 64320 I
Date: February 3, 2015 Reviewed by! A/ esezony 7 = y A /

Rewarss:

MG R
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PSP

THE EPPLEY LABORATORY, INC.

12 SheMield Avenue, PO Box 319, Newport, Rhede Island USA 02840
Phune: 4018471020 Fex: 4018471051  Email: info@eppleyiab.com

Calibration Certificate

Tnstrumens:

Procedors:

Transter Standasd.

Reanlis:

Traceabil'ty:

Duc Diste:

Cusiomer:

Sianatures:

Eppley SO

Peecision Speetral Pycavometer, Model PSP, Serial Number 28923F3

This pyranamster vas compared in Eppley’s Integrating Hemisphere aczarding, to
arccedures deseribed in JSO 9847 Section 5.3.1 and Technical Procedure, 'TPO] of
The Cppley Luboratery, Inc.’s Quality Assurance Manua! on Calibrations.

Eppley Precision Specteal Pyranoweter, Model PSP, Serial Number 21231F3

§—813 pV/Wm?
Upe =20.91%0 (95% conlidence level k=2)
686 Q at 23°C

Sensitivity:
Lncerlainly:
Resistanoa:
Nate of Test: Febrary 3, 2015

This calibration is fiaceable 10 the World Radiation Relzrence (WRR) through
comparisons with Eppley’s AHF standard selt calibrating caviry pyrhcliomerers
which perticipited in the Eleventh Intemational Pyrheliometric Comparisans {([PC
X1y al Daves. Swilzerland in Seplember-Uclober 2010, Unless otherwise slated
the remarks section below or on the Sales Onder, the resulls of this calibration wre
“ASTOUND / AS LEFT™

Eppley recommnends a minimum calibration eycle of fve (5} years bul eucourages
winual calibrations for highest measurement accuracy.

LMP4 [SGSINSE)
Tort Hueneme, CA b
'{ -
Yo /
p ? s Y e
O, P4 4 %7 / A T }‘fb\’ P /’/
MAEE A, [fonA - e LN
In Chuzge of Test: Reviewed by: A

62325

Date of Certificate: February 3, 20018

Remarss:

s v Wegmet
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Data Report for LMG1605 ARSV Laurence M. Gould

GUV

-E i\\

&
&%,

Biaspherical Instrumaents Inc.

Ii
i

GUV-2511 Calibration Certificate
Serial Number 25110805127 Date of Calibration G325
libration database 2511080512TvT_mdb Date of Certificate G525
SH 11 Standard of Spectral Iradiance  V-0233 (3{313)
icroprocessor Tag Number 2 Owperator TC
Scaleimall ScaleMadium  Scakslarge
Monochromatic Wavslength  [Ampe per [Voita par [Volts per [Volte per  OffestSmall OffestMedium  Offestiargs Maasurement
Channeals Address [mm] pwilcm®-nm)] pWicm*nm)] pWhom®-nm)] pWicm®-nmjj [woilie] [wodts] [woita] Unitz
Edi305 2 305 4 3412611 4 4545506 1.3124E-03 4 0159601 44209604 -4.4B43E-04  -5404DE-D4 U fomenim
EdD313 [ 3 1.7792E-10 1.8120E-05 5.3084E-03 1.6643E+00 1.3446E-D4 1.4032E-04 1.2464FE-03 U fomenim
EdiZ20 a 310 2.5802E-10 262TIEDS 7.7145E03 2.527TBE+00 -1.8351E-04 -1.8546E-D4 6.76TTE-DS u e nim)
E00Z40 1o 340 1.5300E-10 2.210E05 5.9050E-03 2ME1E+I0  1.0116ED4  9.5782E-0S5 1.238EE03 PW e nim)
Ed0380 12 360 T.O72E-11 T.2168E-06 Z1141ED3 Tao45E01 -2T743E04  -28172ED4 -1.4D03E-D4 U femenim
Edi335 13 305 2.T4B6E-10 2 B166E-05 8.2305E-03 2.801BE+00 -2 Z5B6E-04 -22546E-D4  -4.9954E-D4 P ifem™nim)
Scalimall  ScaleMadium  Scaklange
Broadband Wavelangth  [Amps per [Vodts par [Volts per [vioits par  OffestSmall OffeeiMedium Offeetlarge Measurement
Channels  Address [nm] PENcm=8)]  pENcma]]  pEfcms)]  pEfjcm*a]] [wolts] [woits] [woita] Unite
EdOPAR 16 400-700 1.6371E-05 1.6983E+00 4.973TE+D2 1.6384E+05 -1.0804E-04 -1.0693E-D4 6.2160E-04 WENcmTsec)
Audiilary MaasUrBmBnt
Channels  Address Wavelength Responsivity  Scale$ ScaleM Scalsl Ofests Ofati OffastL Units
E00Temp 2 [}] 1 o.o1 om oo a o o “C
Edovin r [}] 1 -0.25 0.5 025 a o o v

“mmmmbm,mmmsum,cm 92110 USA Contact support@bicpberical com for more information.

Calibration Data — Do Mot Destoy page 2of2
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Data Report for LMG1605 ARSV Laurence M. Gould

Transmissometer
PO Box 518 {541) 929-5850
620 Applegate St Fax (541) 020-5277
Philomath, OR 87370 a S wwnw wetlabs.com
C-Star Calibration
Date 2.21.15 SiMNE CST-407DR Pathlength 25zm
Analog output Digital output
Va 0,004 v 0 counts
Var 48M V 15832 counts
Vi 4699 V 15433 counts
Temperature of calibration water 2437C
Ambient temperature during calibration 28T

Relationship of fransmittance (Tr) to beam attenuation coefficient (¢), and pathlength (x. in meters): Tr=e™*

To determine beam transmittance: Tr = (Wgg - Vs § (Ve - Vo)

To determine beam attenuation coefficient ¢ =-1ix * In (Tr)

Va Meter output with the beam blocked. This is the offset.

Var  Meter outputin air with a clear beam path.

Vit Meter output with clean water in the path.

Temperature of calibration water: temperature of clean water used to obtain V.
Ambient temperature: meter temperature in air during the calibration.

Viig Measured signal output of meter.

Lockheed Martin Antarctic Support Contract United States Antarctic Program



Data Report for LMG1605

ARSV Laurence M. Gould

Thermosalinograph (Temperature) - Primary

SEMS0OR SERIAL MUMBER: D243
CALIBRATION DATE: 18-May-14

Sea-Bird Electronics, Inc.

13431 NE 20th Street, Bellevue, WA 98005-2010 USA
Phone: (+1) 425-643-9866 Fax (+1) 425-643-9954 Email: seabird@seabird.com

COEFFICIENTS:

ag
al
az
a3

1.4172462-005
2.749041e-004

= -2.553507e-006

1.527836e-007

BATH TEMP
(ITS-90)

1.

4.
158.
18.
24.
9.
3z.

o000
5000
o000
5000
o000
o000
5000

INSTRUMENT
ouUTPUT
T753568.
647915,
410152,
354383,
2B3362.
232648.
203331.

[ 5 I = R % [+ R R

INST TEMP

(ITS-00)

0000
5000
14.
18.
24.
9.
3z.

9339
5001
o000
o000
5000

SBE 45 TEMPERATURE CALIBRATION DATA
IT5-80 TEMPERATURE SCALE

RESIDUAL
(ITS-007)
-0.o0000

0.0000
-0.0001
0.0001
-0.o000
0.0000
-0.0000

Temperature TTS-90 = 1/{a0 + al[In{n)] + a2 [In*(n)] + a3[In"(w)]} - 273.15 (°C)
Residual = instrument temperature - bath temperature
n = instrument owtput

Date, Slope Comection

DI = mm e e e e e e @ 05-Jan-13 .00

D01——-----1

Residual, (Degrees C)
=
|
|
1
|
1
— e e
[
L 3

5

10 15
Temperature, Degrees C

I e e R E

25

I

1

1

1

1

|

1

|
1------

1

1

1

|

1

|

I
I
I
|

'u-m_l—l_l"l'l"i'l'l"l_r'i'I'T"I_F_i_I'T 'I'F'i_I'T'I'F 'i 'I'T"I_F_i'l' T 'I'F_i_I—T'I' r -|
0

A 16-May-14 000

POST CRUISE
CALIBRATION
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Data Report for LMG1605

ARSV Laurence M. Gould

Thermosalinograph (Conductivity) - Primary

SEMSOR SERIAL MUMBER: D243

Sea-Bird Electronics, Inc.

13431 NE 20th Street, Bellevue, WA 98005-2010 USA
Phone: (+1) 425-643-9866 Fax (+1) 425-643-9954 Email: seabird@seabird.com

CALIBRATION DATE: 18-May-14

COEFFICIENTS:
g = -1l.00BBG61e+000

SBE 45 CONDUCTIVITY CALIBRATION DATA

P55 1878: C(35,15,0) = 4.2814 Siemens/meter

CPoor - -9.5700e-008

h - 1.574112e-001 CTocor - 3.2500e-006
1 = -3.646901e-004 WBOTC = 1.1173e-006
] = 5.431555e-005
BATH TEMF BATHSAL BATHCOND INST FREQ IMST COND RESIDUAL
{ITS-80) (PSU) [Siemens/m) {Hz) (Siemens/m) (Siemens/m)
Z2.0000 o.0oD0oO0 g.ooooo 2536.23 0.0DDOD o.0oooaa
1.0000 34.6704 2._96468 5031.60 2.96467 -0.00001
4.5000 314.6504 3.27061 5221.13 31.2T7TD62 0.0oo01
15.0000 34.6078 4.24873 5T784.74 4.24B73 -0.00000
18.5000 34 .5989 4.59263 5969.99 4.59263 -0.0ooa0
Z24.0000 34 .58592 5.14857 6257 .55 5.14B56 -0.00000
29.0000 34.5834 5_66B45 6514.65 5.66B46 0.00001
12.5000 314 .57596 6.03937 6691.83 &.03936 -0.0oo0a00
f=INST FREQ * sqrt(1.0 + WBOTC * 1)/ 1000.0
Conductivity =(z+h*£+i* £ +j*£)/ (1 +5 * t+¢ * p) Siemens / mater
t = temperatur &]°C)]; p = pressure[decibars]; & = CTcor; £ = CPeor;
Residual = mstrument conductivity - bath conductivity
Date, Slope Comection
00d—--———=-7----=—- i e il Tt F-----—- @ 05-Jan-13 09995310

Resldual, {(S/m)
=

|

|

|

:

I
W_TT_Tﬁ_T'FT'FT_FTW'T_rT_FT_F

———eee e _ _ _ _

3

4

& 16-May-14 1.0000000

Conductity, Siemens/m

== —— - ——

I L B

POST CRUISE
CALIBRATION

I
)
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Data Report for LMG1605

ARSV Laurence M. Gould

Thermosalinograph (Temperature) - Secondary

SENSOR SERIAL NUMBER: D280
CALIBRATION DATE: 20-Oct-14

Sea-Bird Electronics, Inc.

13431 NE 20th Street, Bellevue, WA 98005-2010 USA
Phone: (+1) 425-643-9866 Fax (+1) 425-643-9954 Email: seabird@seabird com

COEFFICIENTS:

an
al
az
a3

B.496577e-006
2.825921e-004

= -3.0934302-006

1.690910e-007

BATH TEMP
(ITS-80)

1.

4.
1s5.
18.
24.
29.
3z.

Ll lil)
S000
Lelelile)
S000
QoD
Ll lil)
000

INSTRUMENT INST TEMP
OUTPUT (ITS-80)
BE23I06.1 10000
EEEIEZ.E 4.5000
35B389.6 15. 0000
309816.7 18.5000
247915.6 23.999%9
203683 .3 29,0001
178100.4 32 5000

SBE 45 TEMPERATURE CALIBRATION DATA
ITS-80 TEMPERATURE SCALE

RESIDUAL
(IT5-80)
0.0000
-0.0000
0.0000
-0.0000
-0.0001
0.0001
-0.0000

Temperature ITS-90 = 1/{a0 + al[In(n)] + a2[In'(m)] + a3[In"(@)]} - 273.15 (°C)
Residnal = mstnmment temperature - bath temperature
n = instrument cutput

Date, Slope Comection

POST CRUISE
CALIBRATION

0mR—------ il e e R il Eeielaieiieds Ittt & 09-Apr-13 017
- | | | | | | | & 30-Oct-14 -0.00
- | | | | 1 | |
- I I I I I I I
) i i i i l i |
om—------ rCoTTTTrTTTTTTiTTTTTTITTTTTTYTTITTTTTATTTTTTAaTTTTTTT
_ - I I I I 1 I I
() 1 1 1 1 1 1 1
@ - I I I I 1 I I
g I I I I I I I
o - I I I I | I I
8 ottt .
= - | | | | 1 |
| | | | 1 | |
S A
P I I I I I I I
[l - 1 1 1 1 1 1 1
L e s T S St S R
| | | | |
| | | | |
| | | | |
I I I I I
| | | | |
I I

'ﬂ-m_l T 'I'T—I_i_'I'I'T 'I'i_'I_I'T'I'i"I'FT_I' | aTritr | T 'I'I"i'I_T'I_F'i'I'T'I_T'l

0 5

10 15
Temperature, Degrees C
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Data Report for LMG1605 ARSV Laurence M. Gould

Thermosalinograph (Conductivity) - Secondary

Sea-Bird Electronics, Inc.

13431 NE 20th Street, Bellevue, WA 98005-2010 USA
Phone: (+1) 425-643-9866 Fax (+1) 425-643-9954 Email: seabird@seabird.com

SEMS0OR SERIAL MUMBER: D280 SBE 45 CONDUCTIVITY CALIBRATION DATA
CALIBRATION DATE: 30-Oct-14 P55 1878: C(35,15,0) = 4.2814 Siemens/meter
COEFFICIENTS:

g = -3.863328e-001 CPoor - -9.5700e-008

h - 1.453844e-001 CTcor -  3.2500e-006

1 = -4.1041732-004 WBOTC = 2.8724e-007

] = 5.237151e-005

BATH TEMF BATH SAL BATHCOND INSTFREQ INSTCOND RESIDUAL

(ITS-90) (PSU}  (Siemens/m) {Hz) (Siemensim) (Siemens/m)
22.0000 D.00o00 0.oooog 2611.09 D.ooDoO 0.0ooao
1.0000 34 .6932 2_.96644 5227.11 2.96644 -0._.000a0
4 .5000 34 . 6730 327283 5435.21 1.2T284 0_.0o0oo1
15.0000 34 .6287 4.25103 6014.01 4.25103 -0.00000
18.5000 14 .6182 4.59492 6207.39 4.59491 -0.00000
24 . 0000 14 . 6058 5.15076 6507.48 5.15076& -0.00000
29 0000 34 .5974 5.67049 BTT5. 69 5.6T050 o.0o00o0l1
32.5000 314 5926 6.04138 696054 &.04137 -0.00001

f=INST FREQ * sqrt(1.0 + WBOTC * 1)/ 1000.0
Conductivity =(g+h* £+i*f +j*£)/(1 +& * 1+ £ * p) Siemens / meser
t = temperatur &]°C)]; p = pressure[decibars]; & = CTcor; £ = CPeor;
Residual = mstrument conductivity - bath conductivity
Date, Slope Comection

0.004—------~ EaaaREEE EEEEEEE T R Fomm—- @ 09-Apr-13 1.0003607
A 30-0ct-14 1.0000000

Resldual, {(S/m)

' -, POST CRUISE
. | CALIBRATION

|

|

|

:

I
nIm#__FT'FT_rT_F1'F]_F1_F1'[W_FT_TW_T'FT_FT_FT_FT'rT_FT_F'

1 2

U
1
1
1
1

-
|
|
|
1
1
'

I
3 4 3 i T

Conductivity, Siemensa/m
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Data Report for LMG1605 ARSV Laurence M. Gould

Digital Remote Temperature

Sea-Bird Electronics, Inc.
13431 NE 20th Street, Bellevue, WA 98005-2010 USA

Phona: (+1) 425-643-9866 Fax (+1) 425-643-9954 Email: seabird@seabird com

SEMSOR SERTAL NUMRBER: (51 SBE 3% TEMPERATURE CALIBRATION DATA
CALTBRATION DATE: 28-Dec-13 ITS-90 TEMPERATURE SCALE
ITS-%0 COEFFICTENTS

al = 6.B47307e-003
al = 2_.737587e-004
a2 = -2 _376425&-0086
a3 = 1.315438e-007

BATH TEMFP INSTRUMENT INST TEMP RESIDUAL
(ITS- 90 OUTPUT (ITS-90) (ITS-90)
-1.50000 674731.5 -1.49996 0.ooo0o4
1.00000 601342._4 0.95937 -0.00003
4.50020 513289.0 4.50015 -0.00003
a.00000 439602.0 7.99837 -0.00003
11.50000 37771200 11.50004 0.0o0004
14.99880 325560.5 15.00003 0.00013
18.50020 281469.0 18.50008 -0.00012
22.00000 244073.8 22.00011 0.00011
25.50000 212261.3 25.49982 -0.00008
29.00010 185112.4 29.00003 -0.00007
32.50010 161877.4 32.50017 o.oooo?

Tempersture ITS-90 = 1/{a0+ al[jmn)] + al[mi{nj] +aﬂ-[hj{n)]} - 27315 (*C)
Residual = instrument temperature - bath te mpe ratume

Date, Delta T (mdeg C)
0.02 (%] 28-Dec-13 0.00
0.01
5}
w
3
o
g
2 0.00 % —8 = —a————— - ——
g
o
L]
&
-0.01
_ﬂ_UEIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
-5 o 5 10 15 20 25 a0 35
Temperature, Degrees C
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Data Report for LMG1605 ARSV Laurence M. Gould

Fluorometer

PO Box 518 (541) B20-55850

Seme,  WET@Labs — zHEZ

ECO Chlorophyll Fluorometer Characterization Sheet

Date: G22/2015 S5/M: FLRTD-1735

Chlorophyll concentration expressed in pg/l can be derved using the eguation:
CHL {pgfl) = Scale Factor * (Output - Dark Counts)

Analog

Analog Analog  Range 4

Range1 Range? (defaulf Digital
Dark Counts n.os4 s 0.0 v 48 counts
Scale Factor [{5F) il 13 25 pplv 0UDO7TE pglicount
Maximum Dutput 4.9 4008 480V 16380 counts
Resolution 0a 0B 0.8 mv 1.0 counts
Ambient temperature during characterization 210*C

Analog Ranpge: 1 (most sensitive, 14,000 counts), 2 (midrange. 03,000 counis), 4 {entire range, 0-16.000 counts).
Dark Coumnts: Signal output of the meter in clean water with black tape over detector.

5F: Determined using the following equation: 5F = x = (output - dark counts), where x is the concenlralion of the solution
used dunng insirurment characterization. S5F s used to derve mstrument oulput conceniration from the aw signal output
off tie fluoromeber.

Maximum Cutput Maximum signal cutput the flucrometer is capable of.

Resolufion: Standand deviation of 1 minute of collected data.

The retationship betwean flurescence and chiomphyl-a concentrations -5y |5 highly vanatie. The seale factor listed on this

chiompryl
concaniration see “Standard Mathods fior e Examination of Walber and Wasiewaler™ part 10200 H, pubilshed joiny by the American
Pubiic: Health Association, American YWabar Works Association, and the Waaler Emvimonment Federation.

FLRTD-1735ds Revision J Tne
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Data Report for LMG1605 ARSV Laurence M. Gould

Acquisition and Processing Information
Errors and Events
Of particular note this cruise is the primary TSG, which our diagnostics indicate is a less reliable indicator of

the actual ocean salinity than the secondary. End users are encouraged to use salinity values derived from the
secondary TSG for this cruise.

Day Of Time (GMT) Event Location
Year
143 02:52 Begin logging @68W
143 11:25 MET system off-line (t?quipment failure).
UCAR oxygen system impacted.
143 12:58 MET system restored.
143 20:37 ADCP Bottom Tracking Off Patagonian Shelf
146 13:49 ADCP Bottom Tracking On Arrive Antarctic Shelf
146 21:26 Added GNS string to output of Garmin GPS
146 21:50 Garmin offline for firmware update
146 22:24 Garmin GPS back on line
147 14:52 Suspend logging of seawater and sonar Arrive Palmer Station
147 20:19 Resumed seawater system and sonars Depart Palmer Station
147 22:08 Oxygen system offline. Cause unknown.
147 22:34 Oxygen back on line after reboot.
148 07:39 PCO2 system offline (Power Fluctuation)
148 11:39 PCO2 system restarted
149 00:22 Ship’s power failure kicked seawater pump off.
149 00:35 Seawater restored.
149 13:15 Replaced Vacu-guards on PCO2 system
149 13:28 Moved Oxygen system off ship’s power to UPS power
149 15:14 After replacing hard drive, Oxygen system restored.
150 11:11 02 system taken offline to clone HD.
150 12:06 02 system restored after failure to clone drive.
151 14:40 Suspend logging of seawater and sonar Arrive Palmer Station
152 XX:XX 02 system taken offline to clone HD.
152 16:39 Removed GPGNS string from Garmin 19 GPS
156 13:50 Weekly Oxygen System Maintenance
158 12:54 Resumed seawater system and sonars Depart Palmer Station
162 13:32 Suspend logging of seawater and sonar Arrive Palmer Station
163 12:35 02 system weekly maintenance
168 18:30 02 system interrupted for tank purge
169 13:12 Resumed seawater system and sonars Depart Palmer Station
170 13:43 ADCP Bottom Tracking off Depart Antarctic Shelf
172 14:30 ADCP Bottom Tracking on Patagonian Shelf
173 06:42 End data collection @68W
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