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Data Report for LMG1211 ARSV Laurence M. Gould

Introduction

The LMG data acquisition systems continuously log data from a suite of instrumentation throughout the
cruise. This document describes the format of that data and its location on the distribution CDs. It also
contains important information that may affect how this data is processed such as instrument failures or
other known problems with acquisition.

The data collected during this cruise is distributed on a CD-ROM written in ISO9660 level-1 format. This
data format has very strict requirements on filenames and organization. However, it is readable by
virtually every computing platform.

All of the data has been archived with the Unix “tar” command and/or compressed using Unix “gzip”
compression. Tar files have a “.tar” extension and Gzipped files have a “.gz” extension. Tools are
available on all platforms for uncompressing and de-archiving these formats. On Macintosh, Stuffit
Expander with DropStuff will open a tar archive and uncompress gzipped and Unix compressed files. For
Windows, WinZip, a shareware utility included on this CD (remember, it is shareware) will open these
files.

In some cases to adhere to the ISO9660 format the .tar extension was removed. When we tarred the
files then gzip the tar archive the name of the file became File.tgz. This name does not follow the 8.3
naming convention of the ISO9660 format. On Windows and Mac Platforms Winzip and Stuffit Expander
handles this just fine. When they expand the File.gz the expanded file becomes File.tar, which both
software packages can handle. On Unix platforms gunzip expands File.tgz but it does not append the .tar
extension. So you may not recognize the file as a tar archive, but OS does recognize it as a tar archive.
If you use the file command it will return saying it is a tar file. The below tar command will un-archive the
file just fine.

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

Lockheed Martin Antarctic Support Contract 1 United States Antarctic Program
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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 2 United States Antarctic Program
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CD Directory Structure

Disc 1
ADCP:
ADCP. tar

Cal:
InstCoef.txt
UWN\

Imagery:
Imag.tar

Logs:
airSouth.pdf
airNorth.pdf

Maps:

LMG1302_close. jpg
LMG1302_far. jpg

Process:
JGOF. tar
PCO2.tar
PROC.tar
QC.tar

Report:
Report.doc
Report.pdf

rvdas:
nav/
uw/

utility:
Acrobat/
Winzip/

Waypoint:
Waypoint.txt

Lockheed Martin Antarctic Support Contract
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Distribution Contents

ADCP
/Adcp/

This directory contains a tar file of gentoo’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 .

Calibration

/Call

Refer to the InstCoef.ixt file along with the specific instrument calibration sheets, both located in this
directory, 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.

Logsheets

/logsheet/

This directory contains logsheets for XBT, XCTD, salts, air samples and TCO2 data. For further
information on this data (TCO2), contact Tim Newberger at tnewberg@Ildeo.columbia.edu.

Maps
/Maps/

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

Data and Science Report

/Report/
Copies of this report in MS Word, HTML, and text formats.

WAYPOINTS
IWAYPTS/

Contains the waypoint file used for the cruise; this is read by the DAS system and the selected waypoint
is displayed on the CCTV system.

Lockheed Martin Antarctic Support Contract 4 United States Antarctic Program
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QC Plots

/Process/QC_PLOTS/

Postscript files of data stored each day on RVDAS for quality control analysis during the cruise. There
are 3 types of files, named metXXX.ps, navXXX.ps, and oceanXXX.ps, where XXX is represents the
Julian day. Met files are a summary of the data from the meteorological instruments, Nav files are a
summary of navigational data, and Ocean files are a summary of the underway seawater and bathymetry
data.

Lockheed Martin Antarctic Support Contract 5 United States Antarctic Program
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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 PCOD latitude (negative is South) Ddd.dddd

04 PCOD longitude (negative is West) Ddd.dddd

05 Ships speed Knots

06 GPS HDOP -

07 Gyro Heading Degrees (azimuth)
08 Course over ground Degrees (azimuth)
09 Mast PAR uEinsteins/meters® sec
10 Sea surface temperature °C

11 Not used -

12 Sea surface salinity PSU

13 Sea depth (uncorrected, calc. sw sound vel. 1500 m/s) meters

14 True wind speed (port windbird) meters/sec

15 True wind direction (port windbird) degrees (azimuth)
16 Ambient air temperature °C

17 Relative humidity %

18 Barometric pressure mBars

19 Sea surface fluorometry pg/l

20 Transmissometer Volts (0-5)

21 PSP W/m?

22 PIR W/m?

Lockheed Martin Antarctic Support Contract 6 United States Antarctic Program
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pCO2-merged Data Set
/Process/PCQO2/

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 Units
1 RVDAS time tag
2 pCO, time tag (decimal is fractional time of day) yyyyddd.ttt
3 Raw voltage (IR) mV
4 Cell temperature °C
5 Barometer MBar
6 Flow rate ml / min
7 Concentration ppm
8 pCO, pressure microAtm
9 Equilibrated temperature °C
10 Sea Water Temp 1 or 2 digits
11 Valve position °C
12 Flow source (Equil = pCO, measurement) text
13 RVDAS latitude degrees
14 RVDAS longitude degrees
15 TSG external temperature °C
16 TSG 1 salinity PSU
17 Fluorometer V
18 RVDAS true wind speed m/s
19 RVDAS true wind direction degrees
20 Barometric Pressure mBars
21 Uncontaminated seawater pump flow rate I/min
22 Speed over ground knots
23 Course made good degrees
24 Oxygen uM
25 TSG 2 internal temperature °C
26 TSG 2 salinity PSU
27 TSG 1 internal temperature °C

-1 stern
28 H20 Input Source thrustor

0 moonpool

Lockheed Martin Antarctic Support Contract 7
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RVDAS
/IRVDAS/

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

Below you will find detailed information on the data included. Be sure to read the “Significant Acquisition
Events” section below for important information about data acquisition during this cruise.

Meteorological and Light Data

Measurement File ID Collect. Status | Rate Instrument

Air Temperature Imwx continuous 1 sec R. M. young 41372VC
Relative Humidity Imwx continuous 1 sec R. M. young 41372VC
Wind Speed/Direction | Imwx continuous 1 sec Gill Ultrasonic

PAR, Imwx continuous 1 sec BSI QSR-240

(Photosynthetically-
Available Radiation)

Barometer Imwx continuous 1 sec R. M. young 61201
GUV Iguv continuous 1 sec GUV2511

Port Ultrasonic Wind Imwx continuous 1 sec Gill Wind Observer |l
Speed/Direction

PIR (LW radiation) Imwx continuous 1 sec Eppley PIR

PSP (SW radiation) Imwx continuous 1 sec Eppley PSP

Oxygen Igo2 continuous 1 min UCAR Oxygen system
Navigational Data

Measurement File ID Collect. Status | Rate Instrument

Trimble GPS tgps civilian mode 1 sec Trimble 20636-00SM
Gyro Igyr continuous 0.2 sec Anschutz Gyro
Garmin GPS Igar continuous 1 sec Garmin 17

Seapath GPS Lsep Continuous 1 sec Seapath 330
Geophysical Data

Measurement File ID Collect. Status | Rate Instrument
Bathymetry Iknu variable Varies Knudsen 320B/R
Net Depth Sensor Inds variable ~1/3 sec Omega PX-605
DUSH 11 Winch lwn1 variable varies Markey DUSH 11
DUSH 5 Winch lwn1 variable varies Markey DUSH 5
DUSH 4 Winch lwn1 variable varies Markey DUSH 4

Oceanographic Data

Measurement File ID Collect. Status | Rate Instrument
Salinity utsg continuous 1 sec SeaBird 45

Sea Surface Lrtm continuous 1 sec SeaBird 38
Temperature

Fluorometry (digital) Iflr continuous 1 sec Turner 10-AU-005
Fluorometry (digital) Idfir continuous 1 sec Wetlab ECO
ADCP, Speed Log ladc continuous 1 sec RD Instruments
Oxygen loxy continuous 1 sec

PCO2 Ipco2 continuous 2.5 min

Lockheed Martin Antarctic Support Contract 8 United States Antarctic Program
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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 everyday or on every cruise.

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

o The FilelD is a 4-character code representing the system being logged, for example: Imet (for
meteorology)
o DDD is the Julian day of the data collection

Underway Data File ID Navigation Data File ID
Meteorological - Cambell Imwx Gyro Compass Igyr
Knudsen Iknu P-CODE GPS tgps
microTSG utsg Garmin 17 GPS Igar
Digital Remote Temperature | Irtm Seapath 330 GPS Isep
Fluorometer — Wetlab ECO Idfl

ADCP ladc

Sound Velocity Probe Isvp

GUV & PUV Iguv

PCO2 System Ipco

Oxygen loxy

Wet Wall Flows Isea

Winches: Dush4,5,&11 Ilwn1

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 fields separations are clearly understood. An example data

Iknu — Knudsen Sonar
08+024:07:36:36.245 HF,00.00, 000,0,LF,448.9,-026,1

Field |Data Units

RVDAS Time Tag

HF — high frequency header (12 kHz)
HF - depth to surface meters
HF - Echo Strength

HF — Depth Valid Flag

LF — low frequency header (3.5 kHz)
LF - depth to surface meters

LF - Echo Strength

OO N[O |W|IN|—

LF — Depth Valid Flag

Lockheed Martin Antarctic Support Contract 9 United States Antarctic Program
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Inds — Net Depth Sensor
99+099:00:18:19.775 VO1 00199.8

Field |Data Units
1 RVDAS Time Tag

2 V01 — Sensor 1 label

3 Depth meters
Iwnl - Winches

08+033:11:27:50.673 RD,DUSH-5,00111.63,00000000,-0000012,1938

Field |Data Units
1 RVDAS Time Tag

2 Record Identifier, RD=Remote Data

3 Winch Indentifier, DUSH-X where Xis 4, 5, or 11

4 Tension Ibs

5 Speed Meters/minute
6 Payout meters
7 Checksum

Imwx - Campbell Meteorological DAS
08+034:13:52:14.216 PUS,A,356,002.15,M,+332.28,+000.97,60,08

Field |Data

Units

RVDAS Time Tag

PUS tag — Port UltraSonic Anemometer

Unit Identification, A-Z

Port Wind Direction, degrees relative to Bow

deg

Port Wind Speed

m/s

Units, M=meters per second

Sound Speed

m/s

Sonic Temperature

°C

Status, 0=0k, 60=Heating Enabled & ok, Other value mean a fault

2 O|OINOOA|W|IN|—

0 Check Sum

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

Field |Data

Units

RVDAS Time Tag

SUS tag — Starboard UltraSonic Anemometer

Unit Identification, A-Z

Port Wind Direction, degrees relative to Bow

deg

Port Wind Speed

m/s

Units, M=meters per second

Sound Speed

m/s

Sonic Temperature

°C

Status, 0=0k, 60=Heating Enabled & ok, Other value mean a fault

2O N[O |WIN|—

0 Check Sum

Lockheed Martin Antarctic Support Contract 10
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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

Field |Data Units
1 RVDAS Time Tag

2 MET tag

3 Power Supply Voltage Volts
4 Enclosure Relative Humidity %

5 Air Temp °C

6 Air Relative Humidity %

7 PAR mVolts
8 PSP Thermopile mVolts
9 PIR Thermopile mVolts
10 |PIR Case Temperature °K

11 PIR Dome Temperature °K

12 Barometer mBars

Lsea — wet wall flows, transmissometer

12+004:12:01:04.438 WetLab_1,14.1,XMI1SS,3.098,V,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 Units
01 RVDAS Time Tag

02 WetlLab 1 Text

03 Internal Temperature °C

04 XMISS Text

05 Transmissometer V

06 V Text

07 Double Ended Voltage 1 V

08 Double Ended Voltage 2 V

09 Double Ended Voltage 3 V

10 Voltage 1 V

11 Voltage 2 vV

12 Voltage 3 \'

13 Voltage 4 V

14 T Text

15 Temperature 1 °C

16 Temperature 2 °C

17 Temperature 3 °C

18 Temperature 4 °C

19 P Text

20 Pulse Counter 1 Number
21 Pulse Counter 2 Number
22 F Text

23 Flow Counter 1 Number
24 Flow Counter 2 Number
25 Flow Counter 3 Number
26 Flow Counter 4 Number
27 Flow Counter 5 Number
28 Flow Counter 6 Number
29 Flow Counter 7 Number
30 Flow Counter 8 Number
31 I Text

32 Digital Input 1 Number

Lockheed Martin Antarctic Support Contract 11 United States Antarctic Program
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Field Data Units

33 Digital Input 2 Number
34 Digital Input 3 Number
35 Digital Input 4 Number

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 Units
1 RVDAS Time Tag

2 Internal water temperature °C

3 Conductivity S/m
4 Salinity psu
5 Sound Velocity m/s

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 Units

1 RVDAS Time Tag

2 External water temperature °C

Idfl — Fluorometer, Wetlab ECO

08+037:13:55:08.434 99/99/99 99:99:99 0.00 2585 73 543

Field |Data Units

1 RVDAS Time Tag

2 Fluorometer Date mm/dd/yy
3 Fluorometer Time hh:mm:ss
4 Chlorophyll Signal ug/l

5 Reference A

6 Counts — Chlorophyll Signal Count

7 Thermistor

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 Units

1 RVDAS Time Tag

jsecoday - Seconds since midnight

jselflag - 8 bit decimal value indicated selected gases

2

3

4 jprgflag - 8 bit decimal value indicated purged gases

5 jmfcflag - 8 bit decimal value indicated mass-flow controller states

Lockheed Martin Antarctic Support Contract 12 United States Antarctic Program
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Data Report for LMG1211 ARSV Laurence M. Gould

6 jgenflag - 8 bit decimal value indicated other parameters

7 jfcv1 - voltage on Fuel Cell #1

8 jfcv2 - voltage on Fuel Cell #2

9 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 |jlih20a - 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 |fimfcset - mass-flow controller set voltage

16 |jfll1 - flow in sccm on Inlet Line #1

17 |jfli2 - flow in sccm on Inlet Line #2

18  |jflit - 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 |jtach1 - rmp of fan inside Line #1 Inlet

30 |jtach2 - rmp of fan inside Line #2 Inlet

31  |jtcyl1 - temperature in C from cylinder box RTD #1

32 |jtcyl2 - 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  |jtu4ch - temperature in C inside USB4CH 24-bit A/D box

37  |jtfcrtd - fuel-cell RTD temperature in C

38 |jtirga - temperature in C inside Li7000

39 |jliflags - Li7000 status flag

40 |jlirhsrc - Li7000 source/detector relative humidity

41 |jsdfcv1 - standard deviation of 1-Hz Fuel Cell #1 voltage

42  |jsdfcv2 - standard deviation of 1-Hz Fuel Cell #2 voltage

43  |jslfcv1 - slope of 1-Hz Fuel Cell #1 voltage

44  |jslfcv2 - slope of 1-Hz Fuel Cell #2 voltage

45 |jsdco2a - standard deviation of 1-Hz Li7000 Cell A CO2 in ppm
46  |jsdco2b - standard deviation of 1-Hz Li7000 Cell B CO2 in ppm
47  |posneg - flag indicating position of fuel-cell changeover valve
48 |jogdeltadiff - amplitude of 3-jog O2 difference-signal [02 MEASUREMENT]
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ARSV Laurence M. Gould

loxy — Oxygen (Part of PCO2 system, separate from Oxygen System)

For further information on this data, contact Tim Newberger at tnewberg@Ildeo.columbia.edu

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 RAmp:

0.00 RawTem. : 694.92

Field |Data Units

1 RVDAS Time Tag

2-4 |Measurement ID, Model Number, Serial Number alphanumeric

5 Oxygen heading text

6 Oxygen Reading Raw numeric

7 Saturation heading text

8 Saturation Reading Raw numeric

9 Temperature heading text

10 |Water Temperature °C

11 Dphase heading text

12 Dphase Raw numeric

13 |Bphase heading text

14 |BPhase Raw numeric

15 |Rphase heading text

16  |Rphase Raw numeric

17 |Bamp heading text

18 |Bamp Raw numeric

19 |Bpot heading text

20 Bpot Raw numeric

21 Ramp heading text

22 Ramp Raw numeric

23 |RawTem heading text

24 RawTemp Raw numeric

Ipco — PCO2 system

For further information on this data, contact Tim Newberger at tnewberg@I|deo.columbia.edu

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 Units

1 RVDAS Time Tag

2 Julian date file string Julian

3 IR voltage reading mV

4 Cell temperature °C

5 Barometer millibars

6 Gas flow mL/min

7 VCO2 dry value PPM

8 PCO2 wet/Delta value PPM

9 Equilibrator Temperature from RTD °C

10  |Equilibrator Temperature from SBE-38 °C

11 Solenoid position ID number

12 |Measured gas name
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Data Report for LMG1211 ARSV Laurence M. Gould

Lguv — Biospherical GUV
08+037:14:17:59.211 020608 141758 -.000099 1.307E0 7.24E0 1.316E1 2.609E1 3.285E1 3.505E1 8.075E-

2 38.993 17.985

GUV only GUV and PUV
Field | Data Units Field | Data Units
1 RVDAS Time Tag 1 RVDAS Time Tag
2 GUV Computer Date mmddyy 2 GUV Computer Date mmddyy
3 GUV Computer Time hhmmss 3 GUV Computer Time hhmmss
4 EdOGnd - GUV Volts 4 EdZGnd -PUV Volts
5 | EJ0305 - GUV pW/cm“nm 5 EdZ305 -PUV puW/cm“nm
6 | Ed0313-GUV puW/cm“nm 6 EdZ313 -PUV uW/cm“nm
7 Ed0320 - GUV puW/cm“nm 7 EdZ320 -PUV uW/cm“nm
8 Ed0340 - GUV uW/cm°nm 8 EdZ395 -PUV uW/cm°nm
9 Ed0380 - GUV uW/cm°nm 9 EdZ340 -PUV uW/cm°nm
10 Ed0395 - GUV uW/cm°nm 10 EJZPAR -PUV uE/cm®sec
11 EJOPAR - GUV uE/cm®sec 11 LuZChl -PUV uE/srm’sec
12 | EdOTemp - GUV °C 12 EdZ380 -PUV uW/cm°nm
13 | EdOVIn Volts 13 | WTemp -PUV °C
14 Depth -PUV m
15 EdZTemp -PUV °C
16 LuZTemp -PUV °C
17 Tilt -PUV Degrees
18 Roll -PUV Degrees
19 EdOGnd - GUV Volts
20 | Ed0305 - GUV uW/cm°nm
21 | Ed0313 - GUV uW/cm°nm
22 | Ed0320 - GUV uW/cm°nm
23 Ed0340 - GUV uW/cm°nm
24 Ed0380 - GUV uW/cm°nm
25 | Ed0395 - GUV uW/cm°nm
26 | EdOPAR - GUV uE/cm’sec
27 EdOTemp - GUV °C
28 EdOVIn Volts
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ARSV Laurence M. Gould

Isvp - Sound Velocity Probe in ADCP Transducer Well
00+348:01:59:52.128 1539.40

Field |Data Units
1 RVDAS Time Tag

2 Sound velocity m/s
ladc — ADCP Speed Log

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

Field |Data Units
1 RVDAS Time Tag

2 $PUHAW

3 UVH (E-W, N-S, Heading)

4 Ship Speed relative to reference layer’ velocity”, East vector knots
5 Ship Speed relative to reference layer’ velocity”, North vector knots
6 Ship heading degrees

The reference layer is an average velocity measured in a number of depth “bins”. On the LMG, the bins are
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).

lgyr - Gyro

02+315:23:59:58.194 $PASVW,00.1,A*1D
02+315:23:59:58.414 $11VHW,287.7,T,,M,,N, ,K*71
02+315:23:59:58.616 $HEHDT,287.7,T*25
02+315:23:59:58.821 $HEROT,001.6,A*2C
02+315:23:59:58.984 $HCHDT, ,T*07

HDT: True Heading
01+083:00:00:02.893 $HEHDT,246.3,T*2C

Field |Data Units

1 RVDAS Time Tag $HEHDT

2 Heading XXXXX = ddd.d degrees

3 T flag for true heading, checksum

ROT: Rate of Turn

01+083:00:00:03.093 $HEROT,-006.3,A*03

Field |Data Units

1 RVDAS Time Tag $HEROT

2 Rate of turn degrees/min

3

Status: A = data valid, checksum
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Isep — Seapath 330 GPS

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

Field |Data Units
1 RVDAS Time Tag
2 $INZDA Tag
3 time hhmmss.ss
3 day dd
4 month mm
5 year yyyy
6 (blank)
7 Check sum hexadecimal
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 Units
1 RVDAS Time Tag
2 $INGGA Tag
3 Time (UTC) hhmmss.ss
3 Latitude in degrees with decimal minutes ddmm.mmm
4 {N|S} (latitude is north or south)
5 Longitude in degrees with decimal minutes ddmm.mmm
6 {E|W} (longitude is east of west)
7 GPS quality indicator: 0 = invalid position, 1 = GPS SPS used, 2 = DGPS used,
3 = GPS PPS used, 4 = GPS RTK used, 5 = GPS float RTK used, 6 = dead
reckoning
8 Number of Satellites in use (00-99)
9 HDOP
10 |Height above ellipsoid in meters m.mm
11 M
12 |Age of DGPS corrections in seconds $S.SS
13 M
14  |(blank)
15  [*Check sum hexadecimal
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 Units
1 RVDAS Time Tag
2 $INRMC Tag
3 UTC of position hhmmss.ss
4 Status A = Data Valid, V = Navigation Receiver Warning
5 Latitude in degrees with decimal minutes ddmm.mmm
6 North (N) or South (S)
7 Longitude in degrees with decimal minutes ddmm.mmm
8 East (E) or West (W)
9 Speed Over Ground, knots knots
10  |Course Over Ground, degrees True degrees
11 Date ddmmyy
12 |Magnetic Variation, degrees E/W degrees

13 Mode Indicator E= Estimated Mode

14 *Check sum
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Data Report for LMG1211

ARSYV Laurence M. Gould

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

Field |Data Units
1 RVDAS Time Tag
2 $PSXN Tag
3 20 (PSXN identifier)
3 Horizontal position and velocity quality: 0 = normal, 1 = reduced performance,

2 = invalid data
4 Height and vertical velocity quality: 0 = normal, 1 = reduced performance, 2 =

invalid data
5 Heading quality: 0 = normal, 1 = reduced performance, 2 = invalid data
6 Roll and pitch quality: 0 = normal, 1 = reduced performance, 2 = invalid data
7 *Check sum hexadecimal
PSXN,23: Roll, Pitch, Heading and Heave
10+351:23:59:58.213 $PSXN,23,0.02,-0.76,330.56,*0B
Field |Data Units
1 RVDAS Time Tag
2 $PSXN Tag
3 23 (PSXN identifier)
3 Roll in degrees. Positive with port side up. d.dd
4 Pitch in degrees. Positive with bow up. d.dd
5 Heading in degrees true d.dd
6 Heave in meters. Positive is down m.mm
7 *Check sum hexadecimal
Igar - Garmin GPS
GGA: Global Positioning Fix Data
08+034:12:26:06.131 $GPGGA, 122607,6446.4733,5,06403.4455W,1,11,0.9,-193.4,M,9.7, M, *5A
Field |Data Units
1 RVDAS Time Tag
2 $GPGGA Tag
3 UTC of position hhmmss.ss
4 Latitude in degrees with decimal minutes ddmm.mmm
5 North (N) or South (S)
6 Longitude in degrees with decimal minutes ddmm.mmm
7 East (E) or West (W)
8 GPS quality (1=GPS 2=DGPS)
9 Number of GPS satellites used
10 |Horizontal dilution of precision (HDOP)
11 |Antenna height above/below mean-sea-level (geoid) meters
12 |Units for antenna height (M = Meters)
13 |Geoidal Separation’
14 |Units for Geoidal Separation (M = Meters) meters
15 |Age of differential GPS data, number of seconds since last SC104 Type 1 or 9
16 |Differential reference station ID

Geoidal Separation: the difference between the WGS-84 earth ellipsoid and mean-sea-level (geoid). A
negative value represents mean-sea-level below ellipsoid.
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GLL: Geographic Position — Latitude/Longitude
08+034:12:26:06.211 $GPGLL,6446.4733,S,06403.4455,W,122607,A

Field |Data

Units

RVDAS Time Tag

$GPGLL Tag

Latitude

ddmm.mmm

North (N) or South (S)

Longitude

ddmm.mmm

East (E) or West (W)

UTC of position

hhmmss.ss

ON[O(N|BR|WIN|—=

Status: A = Data Valid, V =Data Not Valid

VTG: Track Made Good and Speed over Ground
08+034:12:26:06.211 $GPVTG,167,T,151,M,000.0,N,0000.0,K

Field |Data

Units

RVDAS Time Tag

$GPVTG Tag

Track, degrees true

degrees

T flag for True

Track, degrees magnetic

degrees

M flag for Magnetic

Speed over Ground

knots

N flag for Knots

Speed over Ground

kmhr

OO (NN |WIWIN|=

K flag for km/hr

— Trimble Centurion GPS

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

—
(o]
©

(7]

Field |Data

Units

RVDAS Time Tag

$GPGGA Tag

UTC of position

hhmmss.ss

Latitude in degrees with decimal minutes

ddmm.mmm

Longitude in degrees with decimal minutes

ddmm.mmm

East (E) or West (W)

GPS quality (1=GPS 2=DGPS)

1
2
3
4
5 North (N) or South (S)
6
7
8
9

Number of GPS satellites used

10 |Horizontal dilution of precision (HDOP)

11 Antenna height above/below mean-sea-level (geoid)

meters

12 Units for antenna height (M = Meters)

13 |Geoidal Separation’

14 |Units for Geoidal Separation (M = Meters)

meters

15 |Age of differential GPS data, number of seconds since last SC104 Type 1 or 9

16 Differential reference station ID

Geoidal Separation: the difference between the WGS-84 earth ellipsoid and mean-sea-level (geoid). A

negative value represents mean-sea-level below ellipsoid.
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GLL: Geographic Position — Latitude/Longitude
08+034:12:26:06.211 $GPGLL,6446.4733,S,06403.4455,W,122607,A

Field |Data Units

RVDAS Time Tag

$GPGLL Tag

Latitude ddmm.mmm

North (N) or South (S)

Longitude ddmm.mmm

East (E) or West (W)

UTC of position hhmmss.ss

ON[O(N|BR|WIN|—=

Status: A = Data Valid, V =Data Not Valid

VTG: Track Made Good and Speed over Ground
08+034:12:26:06.211 $GPVTG,167,T,151,M,000.0,N,0000.0,K

Field |Data Units

1 RVDAS Time Tag

2 $GPVTG Tag

3 Track, degrees true degrees
3 T flag for True

4 Track, degrees magnetic degrees
5 M flag for Magnetic

6 Speed over Ground knots

7 N flag for Knots

8 Speed over Ground kmhr

9 K flag for km/hr

RMC: Recommended Minimum Specific GNSS Data
08+034:13:17:26.627 $GPRMC,131726.605,A,6446.4820,5,06403.3075,W,000.0,094.4,030208,16.3,E

Field |Data Units

1 RVDAS Time Tag

2 $GPRMC Tag

3 UTC of position hhmmss.ss
4 Status A = Data Valid, V = Navigation Receiver Warning

5 Latitude in degrees with decimal minutes ddmm.mmm
6 North (N) or South (S)

7 Longitude in degrees with decimal minutes ddmm.mmm
8 East (E) or West (W)

9 Speed Over Ground, knots knots

10 |Course Over Ground, degrees True degrees

11 Date ddmmyy

12 |Magnetic Variation, degrees E/W degrees

13 |Mode Indicator E= Estimated Mode
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LMG Sensors

Shipboard Sensors

Sensor Description Serial # Cal. Date Status

Port Anemometer Gill Ultrasonic Wind Observer Il | 71739 N/A Collected
Starboard Anemometer Gill Ultrasonic Wind Observer Il | 71738 N/A Collected
Barometer R.M. Young 61201 BP01150 03-Jun-2011 | collected
Humidity/Wet Temp RM Young 41372LC 6719 26-Aug-2011 Collected
PAR for Mast Biosph. Inst. QSR-240P 6393 1-Oct-2012 Collected
PIR Eppley PIR 32031F3 16-Jul-2012 Collected
PSP Eppley PSP 31701F3 13-Jul-2012 Collected
GUV (Mast) Biosph. Inst. GUV-2511 5127 7-Sep-2012 Collected
Transmissometer WET Labs C-Star 25 cm deep CST-830DR 04-Nov-2011 | collected
MicroTSG (Primary) Sea-Bird 45 243 20-Jun-2013 Collected
MicroTSG (Secondary) Sea-Bird 45 227 21-Jun-2011 Collected
Digital Remote Temp Sea-Bird 38 324 07-Nov-2012 | collected
Fluorometer WET Labs ECO-FL FLRTD-398 07-Sep-11 Collected
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Underway Calibration Sheets
Note: Embedded pdf files can be opened with a right-click, Acrobat Document Object, Open
Thermosalinograph (temp) — Primary

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

SENSOR SERTAL NUMRER: 1743 SBE 45 TEMPERATURE CALIBRATION DATA
CALIBRATION DATE: (i5-Jan-13 ITS-90 TEMPERATURE SCALE
ITS-80 COEFFICTENTS

al = 3_1B368le-005
al = 2_709045e—004
a2 = -2_3251784&-006
ai = 1.451930e-007

BATH TEMP INSTRUMENT INST TEMP RESIDU AL
{1TS-90) OUTPUT {TTS-90) {TTS-90)
0.9993 759575.7 0.99399 go.ooao
4.4999 B4&7924 4 &.49989 —0.0000

14.599399 410156.4 14.99989 o.ooao
18.5000 3543858 18.5000 g.ooao
24 0000 2B3362.3 24.0000 —-0.0000
29._0000 232647.0 23.0000 —-0.0000
32.5000 2033274 32.5000 0.0000

Temperature ITS-90 = 1{al+a l[:n{n]|+32[:n2{n:|] + aﬂ[h"{n:]} -273.15 (*C)
Residual = instrument temper sture - bath te mpe ratune

Date, Delta T {mdeg C)
0.02 (@] 21-Jul-10 -0.33
C&] 05-Jan-13 0.00
0.01
%)
0
@
g
8
2 0.00 e 4 —— & & T —
— — |
[i7]
3
=]
173
T
-0.01
B = Y A S A A
-5 0 5 10 15 20 25 30 35

Temperature, Degrees C
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Thermosalinograph (conductivity) - Primary

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

Phane: (+1) 425-543-9856 Fax (+1) 425-643-9954 Email: seabind @seabird com

SENSOR SERTAL NUMRFR: (1743 SBE 45 CONDUCTIVITY CATTRR ATHYN DATA
CALTBRATION DATE: 0i5-Jan-13 PS5 1978: C{35,15,0)= 4.2914 Siemens/mater
COEFFICIENTS:

g = -1.006770e+000 CPoor = -9 . 5700«-008

h = 1.56876le-001 CTeor = 3.2500e-008&

i = -2.378281=-004 WBQOTC = 1.1173&-006
j = 4&.479479&-005

BATHTEMP BATHSAL BATHCOND INSTFREQ  INST COND RESIDUAL

{TTS-90) {PS1N) { Siemens/m) {Hz) { Siemensim) {Siemensim)
22._0000 0.000o0 o.ooooo 2535.82 o.ooooo o.ooooo
0.9399 34.7023 2.96714 S5034.03 2:96713 —0.00001
4.4993 34.6B21 3.27330 5223.68 3.27331 0.oo0o1
14.9399 34.6388 4.25214 S57B7.67 4.25215 0.ooooz2
18.5000 34.6290 4.39620 5972.98 4.596119 —0.ooooo
24.0000 34.6172 5:.15227 B260.62 5.15226 -0.00001
29.0000 34.60B9 5.67218 B517.74 S5.67215 -0.00001
32.5000 34.6011 6.D4269 EE24 .80 E.04271 0.0o0o1

f= INST FREQ * sqri{ 1.0 + WBOTC * &) / 1000.0
Conductivity = (g + hf” & if + ')/ (1 + 8t + £p) Sienmensineter
t= temperatme[*C) ], p = pressure[decibars], § = CTeor, £ = CPeorn;

Residual = instrument conductivity - bath conductivity

Date, Slope Comection
(00 21-Jul-10 1.0011581
05-Jan-13 1.0000000
0.004
0.000 L bk

Residual, (S/m)

-0.004 \"
ke
-D.l]m"""""""'lllllﬁl‘l\rllll

o 1 2 3 4 5 & 7
Conductivity (Siemens/m)

Thermosalinograph (Temp) — Secondary
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SEA-BIRD ELECTRONICS, INC.

13431 ME 20th Street, Bellevue, Washington, §8005-2010 USA
Phane: [425) B43 - HREG | ax (425 643 - B854 Email: seabirdidiseabird com

AUENEOR SEIAL MUMBLER: (227 S A5 TR RA VURLE CALIERA TION DA A
CALTHREATION 1A TE: 21 Jen 1 I75-00 TEMDPERATUAE SCALFE

FIS-40 Tl TCIERTS

ad = #,3d323le GCE
A1 = 2.,&%5M11e 104 -
A% o= 1.F4ad14n DU

EETE S T FE T

BATHTEMP INSTEUMENT TNAT TEMT + RESIDUAL

iLlE-510 OUTFUT [1TS-%0) (ET5-001
nrRAnRTL | B (I TN
LRI AL E oL uuu
515253 1z -0.0000
Illpz4.1 13,3331 0.0002
ZE090D.G 23,3550 -0.0002
IO5GT0.3 . anal T
CHIHAN. s, anEn -0 ono

Temzarure FE4-190— 1 dndh + ol [la(n] - ui'[.?.-::m}] [ a.'![.'nzfu‘,u]': = ATENE (D
Residual = instruroe L lgrnpeniore il leoperalune

Diate, Thelte T Jinday O3

o i & 13Jan-11 -1.18
A | 2%-Jun-11 D00
001 = =
i 5
i
(=]
iE)
o000 -—l-a - = g o e
- | o—& —_ ——r h
z
r]
i}
r
-0 : . S
-DU‘Z‘_L'II O | (B | [ I Y 1 | 1 1
-3 ] 5 10 18 20 a5 20 28

Temperature, Degreas O
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Thermosalinograph (Conductivity) — Secondary

SEA-BIRD ELECTRONICS, INC.

13431 NE 20th Street. Bellevue, Washington, 38005-2010 USA
Phone; [425) B42 - 8586 Fax (425] B4.2 - 9954 Email: seanirdi@seabird com

Sl SR AT S RATHO 447
Cal IREATION TRATE. 21-Tun-11

e L O T O B

SRE A5 CONDLIIIVELY CALTIMEA TION PIATA
Fr 19T O, 500 = A 291 Kicmena moter

q - CPoor = -%.3%00e-0Ud
Yom CTonr —  H.AERDLe DA
o= ARGTE = 7.5 iee il
-
BATH TP LBATH SAL IATH COMEY IS R M5 0T MLAIT AL
LS (T=10) [ Slemensing 1Hz} {Eicmensim) [Sicmnenz m)
J.0000 0, oooen 254637 Bonnninn
14 30668 257G s504a 30 : _0BT52
33 . 94n0n .07 n23A.%29 3I.X9ET2
34,5015 4, dR0EE Al L RR 3L nRNEY
34,8017 4,5372% 5534 .84 4. RATEI
4 =1.0754a 5.187C3 G376, 06 5.18700
9. 0000 31,8717 L.71lcan 3534 .40 5.71037
R 54 _HAdf F.0Aes aTl1.84 G.0AZRG
£=ET FREG # sqrif 1.0+ WBOTC = 1) 7 1000
Cameuctivigy = g + "|f: S il'L'l SO AL = e Blumana ot
= enperanrc[ ], = sressarc]decibars], & = CTeny = = CRomy
sz, — wshioregnd gumductivicy = il conduerivioe
| i, f'i|u||l.; Uanticastivn
G '@ 13-Jar-11 C&998362
| | & 2-Jur-11 10000304
|
E L]
p
3.0 e o
a7
.-E'\-\. s £
E‘j | mas _'r__....
EOOODE-T T —————- & A & | i —k-1h
=
&
[
0.001
-0.002 41— ! |- ot [
a 1 3 4 2 &
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PO Box 518 (541) B28-5650

20 Applegate St. Fax (541) B20-5277

Philomath, OR 87370 a S wwew wetlabs com
C-Star Calibration

Date Movember 4, 2011 SiNE CST-830DR Pathlength 25 om

Analog output

Vi 0058 vV

Var 4868 V

Vi 4713V

Temperature of calibration water 2356 "C

Ambient EmEmture dl.l'iﬁ calibration 216 "C

Relationship of transmittance (Tr) to beam attenuation coefficient (c), and pathlength (x, in meters): Tr=e™
To determine beam transmittance: Tr= (Vg - V) § (Wrer - Vo)

To determine beam attenuation coeficient: ¢ =-1/x * In (Tr)

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

Var  Meter output in 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.

Vg Measured signal output of meter.

Revision M T8

Lockheed Martin Antarctic Support Contract 26 United States Antarctic Program



Data Report for LMG1211 ARSV Laurence M. Gould

Fluorometer

PO Baox 518 (541) G20-5850

sime, WET@Labs  zhiss

ECO Chlorophyll Fluorometer Characterization Sheet

Data: 9/7/2011 S/N: FLATD-398

Chilorophyll concentration expressed in pg/l can be derived using the equation:
CHL (pg/l) = Scale Factor * (Output - Dark Counts)

Analog

Analog Analog Hange 4

Range 1 Range?2 (defaulf) Digital
Dark Counts o.oar 0.053 003 v 70 counis
Scale Factor (SF) B 13 25 pghv 00076 pglicount
Maximum Output 496 406 496V 16328 counts
Resolution 1.0 10 1.0 mY 1.0 counts
Ambiant temparature during charactarization 203 ¢

Analog Range: 1 (most sensitive, 04,000 counts), 2 (midrange, 0—8,000 counts), 4 (enfire range, 0~16,000 counts).
Dark Counts: Signal output of the meber in clean waier with black tape over detechor.

5F: Detarmined ussng the following equation: 5F = x + {oufput - dark counts), where x is the concentration of the
sofution used during instrument characlerz ation. 5F s used to derve instrument outpat concentration from the raw
eignal output of the flucrometer.

Maximum Output: Maximum signal output the fluorometer is capable of.
Resolution: Standard deviation of 1 minute of collected data.

Thi relabonship batween fluprescance and chioropiyik-a concanirations in-giy IS highy vanable. The scale techor ksied on this
document was delermined using & monc-culiure of phyloplaniion [ Thalassiosirs wetssiogl ). The popuiation was assumed io be
reasonshly haaltfy end tha conceniration was dabamminad by using the shecrplion method. To accursbsly dalermine chiorapyl
concentration using a Suommeter, you must perform secondary measurements on the populshons o interest. This is bypically done
using exiraction-basad massurament tachniques on discrate samples. For addbonal information an delemining

conceniralion see “Slancand Mehods for the Examinalon of Waler and Wasiewsler” parl 10200 H, pubiished jointly by tha Amarnican
Puniic Haaih Associstion, Amancan Waler Warks Azsocisbon, and the Waber Erimonment Federation.

FLATD-388 xis Revision J aTioe
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Temperature/Relative Humidity

YOLIRC
CERTIFICATE OF CALIBRATION AND TESTING
CUSTOMER: RAYTHEON TECHMICAL SERVICES COLLC
P.O. NUMBER: RR39937-01
MODEL: 41372LC

SERIAL NUMBER: TS06719

R. M. Young Company certifies that the abowe equipment was inspected and calibrated prior to
shipment in accordance with established manufacturing and testing procedures.  Standards
established by RM. Young Company for calibrating the measuring and test equipment used in
conirolling product quality are traceable to the National Institute of Standards and Technology.

To maintain these specifications, regular maintenance intervals are essential.

Date of Certification: 28 August 2011

R.M. Young Company

o --__,,-}':/"
7

= ey e

Ryan Phillips

RM. YOUNG COMPANY 2801 Asm Park Drive, Trawerse City Mchigan 456B5-3171 LIEA

TEL: {231) 3453980 FAX: (231) M46-4772 Emall: meisples Srounguss com
150 S001:2008 CERTFIED
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Barometer
R.M. Young Conpany
LBD Ao Pak Do
[ Travewwn Cily, Miciigan 449als [N
LI

CALIBRATION REPORET
Barometric Pressure Senscr

Cistamer: Baptheon Technicel Senvicas Comparny LLO

Test Number: 1603-01E Customer PO: RESESET-01
Test Dae! 3Jure 2011 Eales Order. 1859

Tes! Sensar:
Medil: §1201 Serial Mumbes: SEAM 15D
Desoriptior: Ezromeinc Prassure Sopgar

Rapoi of saibratian comparizon of ieet baramsatric pressure sensar with Matlenal Insitne of Standards and
Techrology raceatlo slandard pressure calibeator at five pregsures in the RM. Young Company cantmlled
prezsure facility. Calibretion ecsurscy - 1.0 hFPa.

- Refarenze Yaltaps indicatad (1)
Pressure Dulput Fresaure

thPat Imilliealtsh [hPa)

HiLE 1 [on.o

Hys.o 12m1 B7E.1

0500 3 8501
] 10E5.0 3750 10258.0 |
i 1100.0 4998 088 i
1
|

{11 Calzulated from valtage oupul

Al releence evupinenl used in this calilyaton pracedure have been tastad by comparison o traceable
zmandards certifiad oy the Maticnal Institute of Slandards and Tochrnalagy.

Belario Hsbiumenl Sengl #f 3T Test Referance
Drack Pressure Contraller Model DFIS1S 51500497 LIAS Lab (221
Fluke Matimatar hodal 30608 48R40 234027

Tested By: gc— s
W h _

METEODRS _OGICAL TNSTRJIMENTS
—a 23163630 Twe 201 REITIZ Eval TelLIaeffrounLEn oM Weee pOURJLEA anm
150 95012305 CERTISIED
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PIR

THE EPPLEY LABORATORY, INC.
EPLAB 12 Sheffield Aveme, PO Box 419, Mewport, Rlisde lsland TSA 02240

Fhone: 40 8471020 Fuw: J01 3471071 Lmail: inlog@eppleyIub.com

STANDARDIZATION OF
EPFLEY PRECISION INFRARED RAIMOMETER
Model PIR

Scrial Mumbes: 3203107

Rusislanoe; TOW L2 at 230
Temperlure Conpensation Kanpe: <2407 1o 4170

Fhis pyrgeameter has been cympared sgainst Eppler's Blackbody Calibralion Svstern under
cadialion inlenyilics of approximatcly 200 watts meter and an avernge anbien temperature of
2870 us mewsured by Slandard Omeps Temperatuce Peobe, RTTIE .

Aravesuli of o sarics of comparisons, it has heen found fo have a scositivine of)

200 0" volterwrates meter™

The: calenlation of this conslanl is hasel on the fact that the relationship between radiatiom
intensity and emf is rectilineor W inlensifics of 700 watts metee™. This radickneter is Tinear Lo
witliu =1.0%: up o thiy inlensily,

The ealibragion of this instrumenr is tenceuble by he Intemgtional Prastical lTomperamee Scale
{IPTS} througly a precizion bow-temperaiure Blackbady.

Eppley recommends o minimam calibraton cyele ol fGve (3} voars it cpcouragss annal
calibrarions fir highest measurement accwacy. Unless olhersise suled o the remarks seetion
helow ar on the Sales Order, the resulis are “A% FOURD F AS LEFL™,

Shippadtor Ltk wed Mixtin (NSE) Date of Test: Tuiy 15, 2012
Porl Husneme, CA i P -
In Charge of Tz AL O /{%;,,A:—%
5.0, Numbzt: 63541 B t /} 7
Taatz: July 1%, 2012 Beviewsdby: ™ 2 . . ) i /
] s
Remarks:
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PSP

THE EPPLEY LABORATORY, INC.
EPLAB 12 Sheflield dvenue, PO Box 419, hewporl. Rbeds 13land (585A 02540

Thone: 401847 1020 Fax: 4003471051 Lmail: infa Deppleylab.com

STANDARDIZATION OF
EPPLEY PRECISION SPECTRAL PYRANOMETER
Model PSP

Serig] Mumber: 3T E3

Resismance: 674 03 1 2390
Tempernture Componsation Range: 207 1o i40°C

This radiomcter has been vompoared with Standard Precision Spectral Pumenumeter, Serial
Sumber 21231F3 o Epplev's Tnuegrating Homisphere under  radisdon mbensites of
upprosimately TOO wearts meler™ (roughly one half 8 selar consbant).

Asarosull ol a series of comparisons, il hus heen found to have a sensitivity oft
£.27 x 107 vulls/walls meter™

The caleululion ol this conswaet is based en the faor that the relalionship beoween radisdon
inrensity and el s rectilineay to jntensitivs ol 1400 watrs meter *. This radiomerer is lincar ha
within + 0,3% up W thixs intensite.

The ea'ibration of this nstrormert is raceahle 0 sandard self~calibradog cuvity prrheliometers in
terms of the Syslems [nterationale des Thies {81 unitsl, which parlicipated in the Bleventh
International Pyrhefomelne Comparizons IPC XD . Duvos, Switzerland in Seplernber-Uctober
0.

Frpley meeommends a minimuan calibration cvele of five (5) years hut encoursges annual
culibrations Jor hiphest measuremeni seeurey. Unless otherwise sluted in the remarks seelion
bl ar on the Sales Urdse, the rosults are “a8 TOUND S AS LEFT™

Tioelid conversion factsr  1eal e min = G97.3 watts 11'!.!:;[4::r2
1 BTG R 30573 watts meter

Shipped to;  Lockdlised Mlurin (NS0 Dlate of Tuat: July 13, 2012
Port Hucneme, CA PR
In Choege of Tew:  Suiky o Areeey
3.0, Humber; 635300 i 2 'r: i
Lrate: July 18, 2002 Raipwed by: (L .0 ) J“l‘fl--fr_

Remarks: Rueplaced Shield
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Digital Remote Temperature

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

Phane: (+1) 425-543-9856 Fax (+1) 425-643-9954 Email: seabind @seabird com

SENSOR SERTAL NUMRFR (1324
CALIBRATION DATE: 12-Sep-12

ITS-%0 COEFFICTENTS

al = -2 _504284e—-005

al = 2 _T65241e—004

a2 = -2_5337210e-006

ai = 1_541428«-007

BATH TEMP INSTRUMENT
{TTS-90) OUTPUT
-1.50000 B95410.5
0.992930 T9H438.5
4.50000 E82050.9
7.939830 SH4566.0
11.50000 302630.7
15.00000 433537.4
18.50000 375081.7
21.99930 325470.0
25.50000 283231.7
29.00000 247T165.1
32.50000 216277.1

SBE 3% TEMPERATURE CALIBRATION DATA

Temperature TTS-90 = 1/{a0 + al[fn{n)]+ a2l (n)] + 23{ 0 ()]} - 273.15 (°C)
Residual = instrument temperature - bath t2mpe raturne

ITS %) TEMPERATURE SCALE

INST TEMP RESIDI AL

(ITS-90) (ITS-90)
-1.50000 g.ooooo
0.99994 o.0o0004
4.49991 -0.00a00%
7.995982 o.0o0oo02
11.50002 g.ooooz
i15.00002 g.oooonz2
18.50001 o.0o0001
21.989882 g.ooooz2
25_.49996 —0.00004
28.989885 -0.000035
32.50004 o.oooo4

Date, Dela T {mdeg O

a2 26-Jan-10 -0.12
12-Sep-12  0.00
0.01
5]
é
O 0.004+—#— B e i 4 M g — —h——
@
I
-0.01
0.02 1111 1111 1111 1111 1111 1111 1111 111
-5 0 5 10 15 20 25 20 as
Temperatura, Degrees C
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PAR (mast)

Bivspherical Instruments Ine.

CALIE 4ATICN SERTIFIZATE

Cilibrzlivn Dzl
R Mumzer
Berial Murnber

Taerglor

Blerwiard Lamp W

Probe Fraitatar Yollege Tange: fi ta 168 VOS]
OLtant 2elsrily: Fasilive

Froooe Condisicns 28 G Al aratizoiy alr;

Caloraion Vallzsge: =] WO
~roka Currant: 1.3 [}

Drone OuUtput Volleow:

Froae umicalus 1035 m
Frebe Cark L my
Frobe et 1263 2onae Gz | my
1302 ¢RL TTEA v

Conpreied _wenp Quotek

Qutant i Air {sarce ooodiban as colbration '

B.BE_E__EHE- qranteimisos
0.01e32 uEiom’ses
Caoliulion Sczle Sacoe:
T calowiats iradiance, dlwdls te not vollags rsaaling in Volls by Sis valoe,)

L TOEEEAT Wigusnliomieec)
EAM48E D0 WURm s et

Sales:
1. Awrnal P2 arato T 18 recormmenzes.
£ Caibraton iz peormed Leing A SMand: d o Spae o hewdiviee reanzale o e

= af Stardarts ard Tes ok PIET)
mrehould g 2 el frogquety wilk alscag],
£ LEhbralion wis parlioned v s sshoa, whar 3 lezhe,

Malizrazl
1 Tk

OS22e03 Q5240
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GUvV
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Acquisition and Processing Information

Processing Specifics

Refer to the InstCoef.txt file along with the specific instrument calibration sheets, both located in the Cal/
directory of the data distribution, for information on how the RVDAS data was collected and processed.

Significant Notes

Errors and Events

This section lists all significant events and known problems with acquisition during this cruise including
instrument failures, data acquisition system failures, and other factors affecting this data set.
(i.e, The PCO2 system was turned off for the troubleshooting and repairs of the equilibrator pump.)

Day Of Year Time (GMT) | Event Location

044 04:31 hrs Data logging is ON @68° West

045 00:22 Bottom Track Off ADCP Going off the shelf

045 20:42 Air Sample 59°S

047 10:55 Data logging/ADCP OFF At Palmer

050 21:25 Replaced O2 trap @ Palmer

052 12:07 Underway mode Leaving Palmer

054 n/a Swapped O2 trap Underway, weekly, Saturday
059 16:05 Air Sample 59°S

060 ~13:00 ADCP Bottom Tracking ON <500m

061 ~16:00 Swapped O2 trap Underway, weekly, Saturday
062 12:16 In port Mode 68W
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