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Data Report for LMG1101 LTER 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All of the data has been archived with the Unix “tar” command and/or compressed using Unix “gzip”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 hame 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.
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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

Raytheon Polar Services 2 United States Antarctic Program
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CD Directory Structure

ADCP:
ADCP.tar

Cal:
InstCoef.txt
ctd/
deployed/
mocness/
underway/

CTD:
Ctd.tar

Imagery:
Imag.tar

Maps:
LMG1101l.track
LMG1101.jpg
LMG1101l.ps

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

Report:
Report.doc

RVDAS:
nav/
uw/

Salinity:
Logsheet.pdf
Salts.xls

Science:
Science.tar

Utility:
Acrobat
Winzip

Waypoint:
Waypoint.txt

XBT:
Xbt.tar

XCTD:
Xctd.tar

Raytheon Polar Services
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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

/Cal/

The tar files in the Cal directory contain images of calibration sheets for each of the following systems:
Sound Velocity Probe(SVP_CALS.TAR), Meteorological System(MET_CALS.TAR), Underway
System(UW_CALS.TAR), and CTD_CALS.pdf.

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.

CTD

CTD/

The ctd data was collected and processed on a computer running Windows 98, using Seasave Win32 —
Version 5.31a and SBE Data Processing — Version 5.31a

For more information and software visit the web site at www.seabird.com.

CTD/Setup/

In the Setup directory there is a Config file in html, excel, and text form which contain information of which
sensors where used and what freq or volt the where connected to. The file also contains a table with the
vertical distance in meters from the pressure port that each sensor was mount. The distances are positive
as pressure increases.

CTD/Scripts/

This directory contains the batch file and psu files that we used for post processing the data. The data
was processed with the standard seabird processing method. This is just a preliminary processing which
was done to verify that the sensors were functioning properly during the cruise. The raw data should be
re-processed using the pre and post cruise sensor calibrations.

CTD/Data/raw

The raw.tgz file is a tar archive file that has been compressed with gzip, for more information on this see
the above Introduction section. This archive contains the raw file collect at each CTD cast, which is
represented by a set of four files containing a bottle-firing file (.bl), a configuration file (.con), a data file
(.dat) and a header file (.hdr). Casts are named with the following g501CCC.ext, where g is for the LMG,
501 is the cruise 05-01, CCC is the cast number. For example; the raw files associated with the Cast 1on
this cruise are: g501001.bl, g501001.con, g501001.dat, g501001 .hdr. The raw data files(*.dat) are binary
files.

CTD/Data/process

The process.gz file is a tar archive file that has been compressed with gzip. For more information on this
see the above Introduction section. This archive contains the processed data files for each CTD cast, the
processing method used is briefly described in the above section CTD/Scripts/. Also see the above
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section CTD/Data/raw for a description of the file naming convention used. Each processed cast is
represented here by a set of ten files:

GXXXCCC.con A copy of the configuration file for the cast.

GXXXCCC.cnv The converted file for the whole cast.

GXXXCCC.ros The rosette file that contains the scan lines for each bottle trip.

GXXXCCC.btl The bottle file that contains the avg, standard deviation, min, and max for a select set
of variables for each bottled fired during the upcast.

DGXXXCCC.cnv | The converted file for the down cast.

DGXXXCCC.asc | An ASCII formatted file for the down cast without a header.

DGXXXCCC.hdr | The header for the down cast.

UGXXXCCC.cnv | The converted file for the up cast.

UGXXXCCC.asc | An ASCII formatted file for the up cast without a header.

UGXXXCCC.hdr | The header for the up cast.

Imagery

/Imagery/

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

Data and Science Report

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

XBT
IXBT/

Expendable Bathythermographic (XBT) “Deep Blue” probes were used to obtain water column
temperature profiles. The dataset includes the following files:

dat.zip The probe drop schedule and other configuration files.
efiles.zip The edited data files.
log.zip The log files for drop and GPS positioning.
nav.zip The navigation files.
sfiles.zip The raw data files.
*.pdf Scanned images of the paper log sheets.
XCTD
/XCTD/
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Expendable Conductivity, Temperature, and Depth (XCTD) digital probes were used to obtain water
column temperature and Salinity profiles. The two files were created for each drop .RDF files contain the
raw data, and the .EDF contain the exported ascii data.

Logsheets

/logsheet/

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

Salts
/Salinity/

This directory contains the log sheet for the Salt sample take during the Drake Transect Sampling, also a
spreadsheet containing the Salt sample and TSG comparison. These samples were analyzed with the
onboard AutoSal by the MST.

Science

/Science/

This directory contains data and photos collected by the individual scientists. There are directories for
each science group. Data like Mocness, PRR, PUV, mooring data and sediment trap data are located in
here.

Maps

/Maps/

This directory contains a tar file, maps.tar, which contains various cruise maps generated with GMT. The
tar file scripts.tar contains the csh scripts use to create these maps, along with data point files.

WAYPOINTS
/WAYPTS/

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.

QC Plots
/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.

Raytheon Polar Services 6 United States Antarctic Program
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JGOFS Data Set
IJGOF/

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 Y%

18 Barometric pressure mBars

19 Sea surface fluorometry volts (0-5 FSO)

20 Not used -

21 PSP W/m®

22 PIR W/m®

TSG Data files
[TSG/tsgfl

RVDAS processes the Itsg.d### file, using the Seabird calibration. It produces a daily tsgfl.d### file with

the below fields.

04+321:00:01:23.978 -00.070 -00.089 02.8042 33.75690 0.471306 4.341880

Field |Data Units

1 RVDAS Time Tag

2 Internal water temperature °C

3 External water temperature °C

4 Conductivity S/cm

5 Salinity PSU
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Field

Data

Units

6

Transmissometer signal

Volts

Raytheon Polar Services
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RVDAS
/RVDAS/

RVDAS (Research Vessel Data Acquisition System) was developed at Lamont-Doherty Earth
Observatory of Columbia University and has been used on the R/V 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 R. M. young 5106
PAR, Imwx continuous 1 sec BSI QSR-240

(Photosynthetically-
Available Radiation)

Barometer Imwx continuous 1 sec R. M. young 61201
GUV & PUV Iguv continuous 1 sec GUV2511 & PUV2510
PIR (LW radiation) Imwx continuous 1 sec Eppley PIR

PSP (SW radiation) Imwx continuous 1 sec Eppley PSP

Port Ultrasonic Wind Imwx continuous 1 sec Gill Wind Observer Il

Speed/Direction

Navigational Data

Measurement File ID Collect. Status | Rate Instrument
Attitude GPS lash continuous 1 sec Ashtec ADU-2
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) Idflr 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

Raytheon Polar Services 9 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: LMGJFilelD].dDDD.

e The FilelD is a 4-character code representing the system being logged, for example: Imet (for
meteorology)
* 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 Ashtech ADU2 GPS lash
Digital Remote Temperature | Irtm Garmin 17 GPS Igar
Fluorometer — Wetlab ECO Idfl Seapath 330 GPS Isep
ADCP ladc

Sound Velocity Probe Isvp

GUV & PUV Iguv

PCO2 System Ipco

Oxygen loxy

Wet Wall Flows Isea

Winches: Dush4,5,&11 lwn1

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
LF — Depth Valid Flag

OO NO|O|~[W|IN|—
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Inds — Net Depth Sensor

99+099:00:18:19.775 V01 00199.8

Field |Data Units
1 RVDAS Time Tag

2 V01 — Sensor 1 label

3 Depth meters
lwn1 - 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 X is 4, 5, or 11

4 Tension Ibs

5 Speed Meters/minute
6 Payout meters
7 Checksum

Imwx - Cambell Meterological DAS

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

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

Field |Data Units
1 RVDAS Time Tag

2 PUS tag — Port UltraSonic Anemometer

3 Unit Identification, A-Z

4 Port Wind Direction, degrees relative to Bow deg
5 Port Wind Speed m/s
6 Units, M=meters per second

7 Sound Speed m/s
8 Sonic Temperature °C
9 Status, 0=0k, 60=Heating Enabled & ok, Other value mean a fault

10 |Check Sum

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

Field |Data Units
1 RVDAS Time Tag

2 SUS tag — Starboard UltraSonic Anemometer

3 Unit Identification, A-Z

4 Port Wind Direction, degrees relative to Bow deg
5 Port Wind Speed m/s
6 Units, M=meters per second

7 Sound Speed m/s
8 Sonic Temperature °C
9

1

0 Check Sum

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

Raytheon Polar Services 11
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Field |Data Units
1 RVDAS Time Tag

2 MET tag

3 Power Supply Voltage Volts
4 Enclosure Relative Humidity Y%

5 Air Temp °C

6 Air Relative Humidity Y%

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

11 PIR Dome Temperature °K

12 Barometer mBars

utsg — microTSG, Thermosalinograph

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

Idflr — 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

loxy - Oxygen

For further information on this data, contact Tim Newberger at tnewberg @Ideo.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
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RPhase: 0.00 BAmMp: 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 @ldeo.columbia.edu
02+319:23:59:13.748 2002319.99851 7154.27 26.49 1033.6 325.79 .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 VCO2 mL
7 Equilibrator temperature °C
8 PCO2 millibars
9 Gas flow mL/min
10 |Solenoid position ID number
11 Valve Position ID number
12 Measured gas name

Lguv - Biospherical GUV

08+037:14:17:59.211 020608 141758 -.000099 1.307E0 7.24E0 1.316E1 2.609E1 3.285E1l 3.505E1 8.075E-
2 38.993 17.985

GUV only

GUV and PUV

Field

Data Units

Field

Data

Units

1

RVDAS Time Tag

RVDAS Time Tag

Raytheon Polar Services
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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 | Ed0305 - GUV HW/cmnm 5 | EdZ305 -PUV HW/cmnm
6 | EJ0313 - GUV HW/cmnm 6 EdZ313 -PUV HW/cmnm
7 | EJ0320 - GUV HW/cmnm 7 EdZ320 -PUV HW/cmnm
8 | Ed0340 - GUV HW/cmnm 8 | EdZ395 -PUV HW/cmnm
9 | Ed0380 - GUV HW/cmnm 9 EdZ340 -PUV HW/cmnm
10 | EJ0395 - GUV HW/cmnm 10 | EdZPAR -PUV WE/cm®sec
11 | EdOPAR - GUV WE/cm®sec 11 | LuZChl -PUV UE/srm°sec
12 | EdOTemp - GUV °C 12 | EdZ380 -PUV HW/cmnm
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 HW/cmnm
21 | Ed0313 - GUV HW/cmnm
22 | Ed0320 - GUV HW/cmnm
23 | Ed0340 - GUV HW/cmnm
24 | Ed0380 - GUV HW/cmnm
25 | Ed0395 - GUV HW/cmnm
26 | EJOPAR - GUV WE/cm®sec
27 EdOTemp - GUV °C
28 | EAOVIn Volts
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 Iayer1 velocityz, 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
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velocity is likely to be negative (southerly).
lash — Ashtech GPS

ATTD: Attitude Data

01+081:00:00:00.806 $PASHR,ATT,345605.0,165.03,+001.86,-01.96,0.0018,0.0173,0%22

Field |Data Units

1 RVDAS Time Tag $PASHR

2 ATT

3 GPS Time sec. of the week seconds
4 heading (rel. to true North) degrees
5 pitch degrees
6 roll degrees
7 Measurement RMS error meters
8 Baseline RMS error meters
9 attitude reset flag

01+081:00:00:00.966 S$GPGGA,235952.00,6051.7937,5,06030.2175,w,1,08,01.0,+00068,M,,M,,*79

Field |Data Units

1 RVDAS Time Tag $GPGGA

2 UTC time at position hhmmss.ss
3 Latitude ddmm.mmm
4 North (N) or South (S)

5 Longitude ddmm.mmm
6 East (E) or West (W)

7 GPS quality (1=GPS 2=DGPS)

8 Number of GPS satellites used

9 HDOP

10 |Antenna Height meters

11 M for Meters

12 |Geoidal height meters

13 M for meters

14 |age of diff. GPS data SSS

15 |differential reference station ID aaaa

Igyr - Gyro

02+315:23:59:58.194 SPASVW,00.1,A*1D

02+315:23:59:58.414 $IIVHW,287.7,T,,M,,N, ,K*71

02+315:23:59:58.616 S$HEHDT,287.7,T*25

02+315:23:59:58.821 SHEROT,001.6,A%2C

02+315:23:59:58.984 $HCHDT,,T*07

HDT: True Heading

01+083:00:00:02.893 SHEHDT,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
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ROT: Rate of Turn
01+083:00:00:03.093 SHEROT,-006.3,A%03

Field |Data Units

1 RVDAS Time Tag $HEROT

2 Rate of turn degrees/min
3 Status: A = data valid, checksum

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 {NIS} (latitude is north or south)
5 Longitude in degrees with decimal minutes ddmm.mmm
6 {EIW} (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 SS.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,6118.168460,5,06008.089527,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
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Field |Data Units
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
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 SGPGGA,122607,6446.4733,5,06403.4455,W,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)
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Field |Data Units

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 or9

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.

GLL: Geographic Position — Latitiude/Logitude
08+034:12:26:06.211 SGPGLL, 6446.4733,5,06403.4455,W,122607,A

Field |Data Units

RVDAS Time Tag

$GPGLL Tag

Latitude ddmm.mmm

North (N) or South (S)

Logitude ddmm.mmm

East (E) or West (W)

UTC of position hhmmss.ss

N[O [WN|—

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

tgps — Trimble Centurion GPS

GGA: Global Positioning Fix Data
08+034:12:26:06.131 SGPGGA,122607,6446.4733,S,06403.4455,W,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
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Field |Data Units

North (N) or South (S)

Longitude in degrees with decimal minutes ddmm.mmm

5

6

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 or9

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.

GLL: Geographic Position — Latitiude/Logitude
08+034:12:26:06.211 SGPGLL, 6446.4733,5,06403.4455,W,122607,A

Field |Data Units

RVDAS Time Tag

$GPGLL Tag

Latitude ddmm.mmm

North (N) or South (S)

Logitude ddmm.mmm

East (E) or West (W)

UTC of position hhmmss.ss

XN ||W|IN|—=

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 SGPRMC, 131726.605,A,6446.4820,S,06403.3075,W,000.0,094.4,030208,16.3,E

Field |Data Units

1 RVDAS Time Tag

2 $GPRMC Tag
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Field |Data Units

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 | 840019 Collected
Starboard Anemometer Gill Ultrasonic Wind Observer Il | 71738 Collected
Barometer R.M. Young 61201 BP01150 08-May-2009 | Collected
Humidity/Wet Temp RM Young 41372LC 06720 11-Feb-2010 | Collected
PAR for Mast Biosph. Inst. QSR-240P 6393 31-Aug-2010 | Collected
PIR Eppley PIR 32031F3 15-Jan-2010 | Collected
PSP Eppley PSP 31701F3 15-Jan-2010 | Collected
GUV (Mast) Biosph. Inst. GUV-2511 25110805126 19-May-2009 | Collected
Transmissometer WET Labs C-Star 25 cm deep CST-407DR 13-Oct-2009 Collected
MicroTSG Sea-Bird 45 200 12-Aug-2010 | Collected
Digital Remote Temp Sea-Bird 38 351 16-Sep-2008 | Collected
Fluorometer WET Labs ECO-FL FLRTD-399 15-Sep-09 Collected
CTD Sensors

Sensor Description Serial # Cal. Date Status
CTD Fish Seabird SBE9PIus 0328 19-Aug-2009 | Collected
E)rig;z:y#'lé)eorgg)erature (up | Seabird SBE3 2637 11-Feb-2010 Collected
I(;rflgrag;e;ngggture Seabird SBE3 4573 05-May-2010

Secondary Temperature Seabird SBE3 2205 16-Apr-2010 Collected
Primary Conductivity Seabird SBE4 1223 11-Feb-2010 | Collected
Secondary Conductivity Seabird SBE4 2048 21-Apr-2010 Collected
Primary Dissolved Collected
Oxygen (up to cast #

004) Seabird SBE43 190 11-Feb-2010

Primary Dissolved

Oxygen (after cast # 004) | Seabird SBE43 182 29-Sep-2010

Secondary Dissolved Collected
Oxygen Seabird SBE43 200 11-Feb-2010

Fluorometer Wet Labs ECO FLRTD-380 11-Feb-2010 | Collected
PAR Biosph. Inst. QSP-2300 4561 05-Feb-2010 | Collected
Transmissometer Wet Labs C-Star CST-830DR 14-Oct-2009 Collected
Deployed Sensors

Sensor Description Serial # Cal. Date Status
PRR (underwater unit) Biospherical PRR-800 3115 02-Jul-2009 Collected
PRR (surface unit) Biospherical PRR-810 3115 02-Jul-2009 Collected
PUV Biospherical PUV-2500 3113 29-Sep-2005 | Collected
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Mocness Sensors

Sensor Description Serial # Cal. Date Status

Temperature Seabird SBE3 2470 11-Feb-2010 | Collected
Conductivity Seabird SBE4 2047 08-Aug-2009 | Collected
Fluorometer Wet Labs ECO AFLT-001 19-Apr-2010 Collected
Transmissometer Wet Labs C-Star CST-891DR 30-Sep-09 Collected
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Underway Calibration Sheets
Note: Embedded pdf files can be opened with a right-click, Acrobat Document Object, Open

Remote Temperature (SBE-38)

SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington, 98005 USA
Phane: (425) 843 - 9856 Fax (425) 643 - 8954 Email : seabird@saabird.com

SENSOR SFRTAT. NTMWJRER: (351 SBE 3% TEMPER ATIRE CALIBRATION DATA

CALIBRATION DATE: 16-Sep-08 ITS-90 TEMPERATURE SCALE

ITS-80 COEFFICIENTS

al = -1.726168e-0035

al = 2.760151e-004

a2 = -2_.333162&-006

ai = 1.5538B61le-007

BATH TEMP INSTRUMENT INST TEMP RESIDUAL
(ITS-90 OUTFUT (ITS-%0 (ITS-50)
-1.50010 TET504.4 -1.50005 o.oooos
0.99980 EBST724.0 0.998B5 -0.00005
4.50000 587333.1 4.49883 -0.00007
B.DOOOO SO469B.0 B.DoODZ2 o.ooopz
11.50000 435062.4 11.50004 0.oo004
14.99980 3761HB.2 14.38387 o.oooov
18.50000 326250.7 1B.49990 -0.00001
22.00000 2ZB3763.4 21.99993 -0.00007
25.4998D0 247504.5 25.4999D0 -0.o00000
28.99980 2164699 ZB.909EBR -0.o00o0z2
32.49980 1B9B30.6 32.499393 o.o00003

Temperature ITS-90 = 1/ al + al[fn{n)] + al[rnz{n)] + ﬂ[}tj{n)]} - 27315 (*C)
Residual = instrument temper ature - bath tempe ratune
Date, Delta T (mdeg C)

0.02 E 06-Jun-07 -0.63
16-Sep-08  0.00

0.0

000 & ra——% %

Residual, (Degreas C)

-0.0

_0.02 L 11 111 111 111 111 1 1] 11 1] 1 11

-5 0 5 10 15 20 25 30 as
Temparatura, Degreas C
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Transmissometer (Wetlabs C-Star)

Pl Bese 51K
20 Applegats St
Philorrath, 3 97370

(341} 029-2550
Fag (581) BFR-5277
wrane svetla bs. oom

C-Star Calibration
Date  Colober 13, 2004 S/Ni CST-407DR Fathlength 25 em
Analog meber
Yy 0.059 v
V.. £.704 Y
Woar 4,687 ¥
Tarmparalure of calibralion water 226 °C

Ambiaril lemperalure dur.nﬂ calibration 2300

Relationship of tansmittance [Tr) ta beam attenuation cocficicnt (o), and pathlength {x, in meters]: Tr=c®"
Ta determing nezm transmittance: Tr = (W, - Vaaad § {¥ow = Yaard

To datarmine baam attanustion cosficient: ¢ = -1/x " In [Tr)

Yy Weter output with the beam blocked. Thiz is tha ofsat.

LU Meter cutput in air with 8 clesrs baam path,

Vi Meter puiput with clean walar in the palhk.

Temperature of calibratinn water: temperalure of claar water uscd la oblaln V..

Ambient larparalira meter Iemperature in air during the calioration
Vaia Measured signal cuiput of meler.

Rawizion L . e tae]
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Fluorometer (Wetlabs ECO-FL)

PO Box 518 (541) S28-5850

shies,  WETE)Labs o e
ECO Chlorophyll Fluorometer Characterization Sheet

Date: 15/2009 S/N: FLRTD-2282

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

Analog

Analog Analeg Range 4

Range 1 Range 2 (default) Digital
Dark Counts 0087 0.054 0033V 88 counts
Scale Factor (SF) ] 12 24 pgiv 0.007 4 pglieount
Mantimum Output 4.98 4.98 496V 18330 courts
Resolution 07 07 0.7 mv 1.0 counts
Ambient temperature during characterization 223 T

Amnalog Range: 1 (most sensitve, 0—4,000 counts), 2 (midrange, 0—8,000 counts), 4 (entire range, 0—18,000 counts).
Dark Counts: Signal cutput of the meter in clean water with black tape over detactor.

5F: Detarmined using the following equation: SF = x + (output - dark counts), where x is the concantration of the
solution used during instrument characteriz ation. SF is used to derive instrument output concentration from the raw
signal output of the lucrometar.

Maximum Qutput: Maximum signal cutput the flusrometer is capable of.
Resolution: Standard deviation of 1 minute of collected data.

The relaticnship batwaen Tuorescancs and chiompryl-a concantrallons in-si 1 Nighly variable. The scale Tactor (isked on this
documentwas determined using a monc-cutiure of phyloplankion [Thalassiosirs walsstiogf ). The popUElon was aaaumed f be
reasonEbly haglthy end iha concentration waa detemmined by u=ing the Abscrption mathod. To ccurataly determing chiomphyll
cancaniration using & Tuocrometer, you must perfam sscondary massurements on the populaions of Interest. This |8 typically dane
I]Hll'ﬂ exinaclion-basad maasuramanl IZG[‘-TI"IK]LHH on discrate HH.I'HFIHH. Far additicnal Imformation an {IH‘I.H'ITIlHlI'ﬂ mﬂl’ﬂﬂ"ﬂ
concaniration ses "Standard Mathods for 1he Examnation of Water and Westewaler part 10200 H, publishesd |onty by tha Amerizan
Public Haalth Asscciation, Amarican Water Warks Association, and ihe Water Environmeant Federation.

FLATD-200 workbookj1 xls Revision J a7ioe
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PSP (Eppley model PSP)

THE EPPLEY LABORATORY, INC.

12 Bheffield Avenue, PO Box 419, Newporl, Rhode Island TISA (02840
Fhome: AFLEAT 1020 Fax:AOQLEAY.L03]  Email: iafeiGeepleylah.com

STANDARTHZATION OF
EPPLEY PRECISION SPECTRAL PYRANOMETER
Model PSP

Rerial Mormber: 3170103

Fesistance: 074 £ al 237C
Temperature Compensation Bange:  -20° o + 40°C

This radiomeler has been compared wath Stamdurd Precision Speciral Pyranometer, Serial

Number 21231F3 in Epplev’s Intemrating Hemisphere under rodiolion  inlensilics ol
- ¥ .2 - -

approximatcly 700 watts meter™ (roughly one halt a solar constant),

As aresull ol a series of eomparigons, iU has been found o have a sensitivity of!
£.36 x 107 volts/walts meler”

The caleulation of this constant is based on the fact that the relationship belween radiation
intensity and emf is rectilinear to intensities of 1400 walls meler”, This radinmeter is linear o
within £ (1.3%, up to this intensity.

Tl calibravon of this instrument is traceable to standard sell~ealibrating cavity pyrheliomaters
in lerms ol the Systems Internationale des Unites (8] units), which parlicipated in the Tenth
Internulicnal Pyrheliometeic Comparisons (TP X al Dawvoes, Switzerland in September-
Oetober 2005,

Vppley recommends a minimum ealibration evele of five (3) wears bul eneourages annual
eulivrations for hiphest measurement accuracy. Unless slherwise stated in the remarks scotion
belew or an the solea Ordee, the results are “AS FOUND & A5 LLEFT™.

Usgetul conversion tacts: | cal ern? min' = 807.3 watls meter™
| BrLAE-he! = 3,153 watts meter™

Shipped to: Raytheon Treehnical Services C4SF)  Date of Test: Janvary 13, 2010

Port Hueeneme, (A
In Charpe of Test: _ /,‘3'3"

ek

S.0 Mumber: 62341

Mate: January 20, 2010 Boviewed by~ 7 2, '

T

t

Remarlks:
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PIR (Eppley model PIR)

THE EPPLEY LABORATORY, INC.

12 Sheffield Avenue, PO Bux 419, Newpoerl, Rhode [sland 1154 02840
Fhome: AGLAAT 1020 Fax: AQLZAY 03D Bmail: infoieppley hzh.com

STANDARDIZATION OF
EPPLEY PRECISION INFRARED RADIOMETER
Model PIR
Scrial Wumber: 32031F3
Resistance: M0 1 at 2390

letnperature Compensation Range: <207 to + 40°C

This pyrecometer has boen compared against Eppley’s Blackbody Calibration System under
radiation intensitics of appreximately 200 wals meter™ and an average ambient temperature of
23°C as measured by Slandurd Omegsn Temperalure Probe, RT3,

As a result of a series of comparizons, it has been found o have a sensitivily ol

3,86 x WF® volsiwalls meler™
The caleulalion of is consant is based on the fact that the relationship hetween radiation
intensity and cmf iz rectilinear to intensilties of 700 wats meter®. Thiz radiometer is linear o
within £1.0% up to this infensily.

The calibraton of this instrument is aceable (o e Inleroaiond Practical Tonperanue Scale
(IPTS) through a precision low-temperature blackbody,

Lppley recommends a minimum calibration eyele of five (3) yosrs bul encourages annual

calibrations Ior highest measurament accuracy. Unless olherwise stared in the remarks seclian
below or on the Sales Cheder, the results arc “AS FOUNIY § AS LEFT".

Shipped to: Kaytheon Technical Services (N8F)  Date of Test: January 15, 2010

Port Hueneme, CA ) ;
In Chirge ol Tesl: M‘g J{/ %""“‘5’

S, Mumber: 623640 . ; P
Drates Jumuary 200, 2010 Reviewed by:  /fencecna {3 Mendy
Remarks:
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Data Report for LMG1101 LTER

PAR (QSR-240P)

QA3RZ40R TRZ492

ARSV Laurence M. Gould

Riospherical Instruments Ine.

CALIBRATION CCRTINICA I £

Calibzlivn Dele &31/20° 5
Model Numocr Q5R2d0
Scrizl Nurmber G393
Opera.ur TPC

Stancard Lamy

G5 1L NG

Praba Fyattation Valtage 1Range. ] ] i0 VDCi+)
Outout Mo arty: Fogilive
Prabe Caoncliticns af Calib-atiandin 2ir}:
Calinratinn Voltage: 6 VG-
Hrobe Current. 1.3 mA
Prota Duzput Voltsge:
Probe llurninated 239 'y
Proba Dark 0.3 myf
Mrobe Net Response 553 my
RG780 0.4 iy

Correcten | smp Quialt:

Oalpul I Sir (samsa condilion as cal bration):

D2711+15
1.0 540
Calibratian Seala Factar:
{Tu caleulale iradianca, divide thie nel voliags reading in Violts y tihis valee )

yuznlalurm“see
nFisméaes

1.0210E-17

Dry:
B.2UG ¢ LG

“iigusntalcm?ses)
Wiullem®sec)

Mzoes:

1. Al calbrabois resoenreoded.

L Calibei b b e o wang @ Sekeos of Speedsl Imaniznre iranashis 1o ira
FMzcvnal insthita o7 Stardsrds ard Tashralzge (SIST

30 The colladior should se dzaied Tequan.y i eloshol

4. Cdib-alizn wae perfonned wilk cuszimer cakle, wien avilzb 2.
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Data Report for LMG1101 LTER ARSV Laurence M. Gould

Temperature/Relative Humidity (RMYoung model 41372LC)

Meteorological Instruments = ( — \ ‘——
@ &’; L

YOUNG

Temperature Sensor Calibration Report

Customer: Raytheon Technical Services Co

Test Number: 44159 Customer PO: RM10889-50
Test Date: 15 April 2004 Sales Order: 7108

T NSor
Maodel- 41372L.C Serial Number: 6720
Description: Temperature/Relative Humidity Sensor

Repaort of calbratian comparison of test temperature sensor with National Institute of Standards and
Technology traceable standard thermometers at three temperatures in the R.M. Young Company controled
temperature cabbration bath facilities. Calibration accuracy + 0.1° Celsius

Bath Current Indicated (1)
Temperature Output Temperature
(degrees C) (milliamps) (degrees C)

-49.98 4.011 -49.93

0.03 12.006 0.04

49.97 19.994 49.96

(1) Calculated from current output

All refarence equipment used in this calibraton procedure have been tested by comparison © traceabla
standards certified by the National Institute of Standards and Technology

Reference lnstrument Serial # NIST Test Reference
Brooklyn Thermometer Model 43-FC 8006-118 204365
Brooklyn Thermometer Model 22332-D5-FC 25071 249763
Brooklyn Thermometer Model 2X400-D7-FC 77532 228080
Keithley Multimeter Modei 191 15232 234027

- 7/
Tested 8)’ é { .;‘{‘,’.,{.:".',.’_ - ’_1_4,‘9 .

R.M. YOUNG COMPANY 2801 Aero Park Drive, Traverse City, Michigan 49686 USA
Tel: 231.945-3980 Fax: 211-846-4772 Email: met sales@youngusa.com
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Data Report for LMG1101 LTER ARSV Laurence M. Gould

Barometer (RMYoung model 61201)

R.M. Young Company
250 Acoa Pork D
[rvarse Citw. Wichigan 19586 U1

CALIERATION REPORT
Barometric Pressure Sensor

Cugtomer: Rawtheon Polar Sanvices
et Mumber B5081 Custemes PO RA4267-01
Tosl Dals: & Koy 2000 Sales Crdar 50

Test Sensor:
Model: B1204 Sarisl Mumbsr: F4{58

Nescription: Raramers Pressune Sensar B

Feper of calibration comparisan af lesl barametrls pressure sensor with Mathal Institule of Standards and
Tachno ogy tracestbls standard pressums calibrator at five pressures inthe [ Young Compsry conlrolieg
pressyure facility, Calibration accuracy + 1.0 hPa.

FEefarence Waltzge Indicated {13

Pressure: Coutput Frezsure
(hPd [millivatts [hE=]
000 -2 ymy
ATR.D 1280 4750
4500 2501 50,1
AL RN 3TE1 10251
11030 4628 Ca9.4

11} Caloulzlod rom waltane ot

All reference equipment used in this calibration procedoie have been eaied by coparson o raceable
stendzrds cerified by the Mational Institule of Standards and Tecancloqy.

Sernal & 5T Tog| Roterance
1300457 UKAS Lok 0Z21
4 E 52 234027

Balorenes: Inginimant
Duck Prossure Contraller Model GPIE1E
Fluke Mullimeter Biodel 80608

Tusb By. _écim_«-mv}, -
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ARSV Laurence M. Gould

Data Report for LMG1101 LTER

GUV (Biospherical Instruments 2511)

T o g oadtig AONEDE | JEs ] — 0T EATIRIGTE D

WGPRAESOJUT ATO Jof T TR E eI R OIS 000 WS GTITE SR wifg uug jaang £ajng Ees 2] sjuawnagsu] eapaydsong

A (4] a o 5z =i A 1 z bl L= |
T ] a ] o 10 oo 1 D 44 duiig ppg
spun TEEUT Vs AL 1y TrEes WaEg geEeag  Agnsecdsay  @EUDBAERY SSRIPDT SRWUELD
JUBURINEER bnﬁ::{
toae welyar oorg0csE |l S0FI0ODEE CO-30DOETT- GO+3BARL L 20+FEHILE DASTIEPLL SUPEA0ML O0L-Cok al Hedors
sH|un [suonl [s3104] W [syon]  [fsmpad [sawcygd [EowsiEd [Sashad luw]  SsEappY  SEUNRYD
Rwamseay  eElETedyn  MPAWIRSLD MRERED  Rdspop]  aed syond s=d s3100] sud sdung]  yaBum)EnEm puegpEelg

afiiemeag  wnipapajras  |Bwgeess  Ajasdodsay

L e ooeEQMER L SO-3O00Z.  SO-A0O0ETL  O0-33FOPE €0-3085LE GIFAPEEEE DIM3DOEE e 2l SEC0PA
{uL POFSOOGT R PO-I00WD Y- POFICOGOTT I MA0Y  £0-3LBET 80-ARSER L [RE i) e zl Qacapa
Ll EOFI0E0LL  BO-I0CEL 1T PDCEOOP L O3 IELLE EOALEEES STISHM)E O30T e ol oFcopa
BN POFSCOSEE  PO-O00RL§ POPZCOMZE- QeI LALLE EDGADEIO'® SOFEBSZLE QFADIESE oA e 0ZEIR3
(RINE T ErEcesm’ L FORJ000E - PDFEODAT - QDtESBRSSE E0-Q08LEL  SOFEMWESTE OFIMERD EIE o £LE0Pa
(ERERE LT £0-3000L L G0-30008°%- SO-3C00PE:  LFSMRSF e EO-3MED L ADERSIOS LFAIGET GIE T bl T
s [=Hoa] [snmn] [syo]  [ussouenprd [l um-ashpr oo [a] ssalppy  S|eUURYD

WELRINERRY  sBUERAsHO nEpmplesyn |EwswEsuo  Jed son Fad sjien] sedsgunl and wdurg]  pBuBjRABRY JqELRIYIoUOY

oGIETBIEDE  WMIPAMESE  (Pwgajeas  ApsSuodasy

2 Ingesed ) z JequinN BeL Jossaooidomy

la0iETElGE0L-50 BIUB|pRL| [Ens5dS Jo pIEpURS SO0 WEBYd

BOOZ/ELS  21EDUMIRD e aed G AT LS00 | 15T ISEHEIER WO REdS [

GO0T/GLYS  UDPEIQNED . WEQ OTI5080L15E Jaqunpy [Eueg wajsis

}yeauan vogeldiied LESE-AND

S
DU SIUSWINI}su] eoneydserg R

1 I
-
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Data Report for LMG1101 LTER ARSV Laurence M. Gould

CTD Calibration Sheets

CTD Fish
SEA-BIRD ELECTRONICS, INC.
1808 136th Place N.E., Bellevue, Washington, 98005 USA
Phone: (425) 643 - 9866 Fax (425) 643 - 8954 Email: seabird@seabird.com
SENSOR SERTAT. NTIWRER: (0G28 SBE%olus PRESSTIRE CALTERATION DATA
CALIBRATION DATE: 19-Aug-(9 1(Wa0h} psia S/N 53980
DIGIQUARTZ COEFFICIENTS: ADSHM, ADSKE, SLOPE AND OFFSET:
Cl = =5.847002e+004 ADSH0OM = 1.13300e-002
C2 = 6.910390&e-001 ADSS0R = —-B.47582e:000
3 = 1.753360e-002 Slope = 0.99887
ol = d.241600e-002 Offset = -0.8399 (dbars)
D2 = 0.000000&+000
Tl = 3.026040&+001
T2 = -1.938830e-004
T3 = 4.330190e-006
T4 = 2.020250e-0085
TS = o.000000e+000
FRESSURE INST INST THRT CORRECTED INST RESIDUTAL
(PSIA) OUTPUTHz) TEMMC) OUTPUT {PSIA) OUTPUT {PSIAN (PSIAY
14.520 33053.30 23.1 15.810 14.582 o.o72
2001.763 33608.50 23.3 2002.737 2001.462 -0.301
39BB.549 34155.10 23.3 3989 .680 J9BB_358 -0.191
58975.575 34690.70 25.4 5876.9597 5875.608 0.034
7962.513 35216.60 23.5 7964 .018 TA62.573 o.0&0
g545. 782 35733.30 23.6 9850.9681 S9949_ 4709 -0.303
TOE7T.565 35218.00 23.B T868 306 THE7.BEL 0.296
5975, 765 34690.80 24.0 5977.316 59758928 0.163
39BB.162 34155.10 24.1 38B8.B57 39BB.325 0.163
2000167 33609.10 24.2 2001.302 2000.027 -0.140
14.515 33053.30 24.4 15.8B2 14.663 0.14B

Resgidual = gorrected instrument pressure - reference pressure

Date, Awvg Cffsek{psia)

10 (@] 19-Aug-08  -0.00

[4.]

|
|
&
|
4

_-IcIIIIIIIIIIIIIIIIIIII I 1 1 I

1] 1000 2000 3000 4000 5000 6000 7F0OD B0O0O0 Q0OD 10000 11000
Prazsura (PSIA)
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Data Report for LMG1101 LTER

ARSV Laurence M. Gould

CTD Temperature (Primary) (casts 001 through 005)

SEA-BIRD ELECTRONICS, INC.

13431 NE 20th Street, Bellevue, Washington, 98005-2010 USA
Phone: (425) 643 - 9866 Fax (425) 643 - 8354 Email: seabird @seabind.com

SENSOR SERTAT. NTIWMRER: 2637
CALIBRATION DATE: 27-Jan-10

ITS-90 COEFFICIENTS

g = @.33539282e-003

h = 6.40111202&-004

i = 2.3439B126e-005

4 = 2.3B840523Be-006

fO0 = 1000.0

BATH TEMP INSTRUMENT FREO
(IT5-90 (Hz)
-1.5002 2BRZ2.330
0.9998 304B.879
4989 3293.604
7.99598 3552.157
11.49498 3B24.914
14.9998 4112.250
1B8.4998 d414.534
21_59498 4732.040
25.4998 S065.143
2@ .99498 S5414.137
32,4998 5779.341

SBEE3 TEMPERATIMECALIBRATION DATA

ITS-%0 TEMPERATURE SCALE

IPTS-68 COEFFICIENTS

a = 3.6B121582e-003

b = 5.0B644623e-004

& = 1.58957632e-005

d = 2.38559840e-006

£0 = ZAAZ.330

INST TEMP RESMUAL
(ITESm (TTS-%00
-1.5003 -fi.00008
0.9999 0.00007
4.4999 0.00003
7.9999 0.00006
11.4987 -0.00008
14.9987 —0.00021
18.5000 0.00016
21,9989 0.00010
25,4998 -0.00001
2R.9997 -0.00008
32,4998 0.00002

Temperature TTS-90 = 1/{g + h[fa{f /0] + i[fni{fn.fi}] +j[fn3{fu.lf}|]} - 273.15(°C)
Temperature [PTS-68= 1/]a + h[.'ru[fdl‘ﬂ] +c [fnﬂ{fuﬂ] + d[fns{fdff)]} = 27315 ()
Following the recommendsation of JPOTS: T is assumed to be 100024 * T, {2 t0 35 °C)
Residual = instrument temperature - bath tempe ratone

Date, Offsetimdeg C)

0.02 18-Jun-08 088
27-Jan-10 -0.00
_ 0.01
(5]
o
o
(=]
8 .00 s m————"——— e =S PR S
]
=
o
o
a1}
[wing
-0.01
-0.02 1111 1111 1111 L 111 | 1 111 | | 111
5 0 5 10 15 20 25 30 35

Temperatura, Dagrees C

Raytheon Polar Services

33

United States Antarctic Program



Data Report for LMG1101 LTER ARSV Laurence M. Gould

CTD Temperature (Primary) (casts 006 and on)

SEA-BIRD ELECTRONICS, INC.

13431 NE 20th Street, Bellevue, Washington, 98005-2010 USA
Phone: (425) 643 - 9866 Fax (425) 643 - 8354 Email: seabird @seabind.com

SENSOR SFRTAT. NTIMRER: 4573 SBE3 TEMPERATITRE rALIERATION DATA

CALIBRATION DATE: 05-May-10 ITS-%) TEMPERATURE SCALE

ITS-%0 COEFFICIENTS IPTS-68 COEFFICIENTS

g = #§.382Z6443e-003 a = 3. 6B121143&-003

h = 6. 42157444e-004 bk = 6.000BBLO%9&-004

i = 2.14463615&-005 & = 1.53828545&-005

9 = L1.769B9950e-006 d = 1.77132876e-006

f0 = 1000.0 fo = 3F14B_.982

BATH TEMP INSTRUMENT FREOQ INST TEMP RESMUAL
{ITS-90 {Hz) (1TSS {IT5-90)
-1.5000 3148.0882 -1.4588 o.0000&
1.0000 3330.461 1.0000 -D.oooos
4.5000 3597.070 4.49899 —-0.0000B
B.OOOO FB7B.674 7.9458%59 —-o.oooo7
11.4999 4175.6EB0 11.49889 o.oooos
14._899899 44BE. 496 15.0000 0.000L5
18.4999 4B17.481 1B.5000 g.oooo?
21.994949 5163.021 21.9988 —-p.oooos
25.5000 5525.4895 25.4988 -D.00018
29._.0000 5905. 268 29.0000 g.ooooz2
32._5000 B30Z2.636 32.5001 o.0000&

Temperature TTS-90 = 1/{g + h[fa{f /0] + i[fni{fn.fi}] +j[fn3{fu.lf}|]} - 273.15(°C)
Temperature [PTS-68= 1/]a + h[.'ru[fdl‘ﬂ] +c [fnﬂ{fuﬂ] + d[fns{fdff)]} = 27315 ()
Following the recommendsation of JPOTS: T is assumed to be 100024 * T, {2 t0 35 °C)
Residual = instrument temperature - bath tempe ratone

Date, Offsetimdeg C)
0.02 24 Mar08 210
O5-May-10 0,00
_ 0.01
(5]
o
o
éﬁ — s - - % — 8| —8 & g
g g.o0 gk k| — —d " ——
]
=
=
W
a1}
[wing
-0.01
_u_u:llllllllllllllll||||||||||||||||
5 0 5 10 15 20 25 30 35

Tamperatura, Dagraas C

Raytheon Polar Services 34 United States Antarctic Program



Data Report for LMG1101 LTER

ARSV Laurence M. Gould

CTD Temperature (Secondary)

SEA-BIRD ELECTRONICS, INC.

13431 NE 20th Street, Bellevue, Washington, 98005-2010 USA
Phone: (425) 643 - 9866 Fax (425) 643 - 8354 Email: seabird @seabind.com

SENSOR SFRTAT. NTIWRER: 2205
CALIBRATION DATE: 16-Apr-10

ITS-90 COEFFICIENTS

g = @.34915B14e-003

h = 6.4B5948954e-004

i = 2.3B255316e-005

4 = 2.27090246e-006

fO0 = 1000.0

BATH TEMP INSTRUMENT FREO
(IT5-90 (Hz)
-1.5000 2807.832
1.0000 3073.945
4989 3317.742
7.99595 3575.143
11.4999 3B4E. 471
15.0000 4132.087
18.5000 4432.363
22._0000 4747.582
25.5000 5078.072
290000 S5424.138
32.5000 57BR.078

SBEE3 TEMPERATIMECALIBRATION DATA

ITS-90 TEMPERATURE SCALE

IPTS68] COEFFICIENTS

a= 3.6BLZ210895&-003

B = B.0563972%9e&-004

& = 1.65813033&-005

d = 2.2725021Be-006

fOo = 2907.932

INST TEMP RESTY AL
aTS90) (ITS-90)
-1.498%9 o.ooolo
0.9999 -0.00014
4.4998 -0.ooooe
B.OOOO o.oooLz
11.5000 0.00006
14.9999 —0.o00006
18.5000 o.ooool
22.0000 g.ooooo
25.5000 -0.00002
290000 -0.oooo4
32.5000 o.ooo04

Temperature TTS-90 = 1/{g + hiln{f /)] + i[fni{fn.fﬂ] + j[fna{fuﬂ]} - 2TL15(°0)

Temperature IPTS-68 = 1/{a + blin(f /)] + ¢ [m’{fu.nn] + d[fns{fdl‘f)]} - 273.15(°C)

Following the mecommendation of JPOTS: Tsa is assumed to be 100024 ‘Tm (-2t035°C)
Residual = instrument temperature - bath tempe ratone

Date, Offsetimdeg C)

0.02 18-Bep-08 -0.12
16-Apr-10  0.00
001
3]
o
o
(=]
8 ooo—tta—a - — e+ & o &l -
]
=
=2
[}
a1}
[
-0.01
-0.02 1 111 [ 1 111 1 111 1 111 1 111 1 111 1 11
5 0 5 10 15 20 25 30 35

Tamperaturs, Dagreas C
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Data Report for LMG1101 LTER ARSV Laurence M. Gould

CTD Conductivity (Primary)

SEA-BIRD ELECTRONICS, INC.

13431 NE 20th Street, Bellevue, Washington, 98005-2010 USA
Phone: (425) 643 - 9866 Fax (425) 643 - 8354 Email: seabird @seabind.com

SEMSOR SFRTAT. NTIWRER: 1223 SBE4 CONDLCTIVITY CALIBRATION DATA
CALIBRATION DATE: 28-Jan-10 PSS 1978: C{35,15,0) = 4.2914 Seimens/meter
GHIN COEFFICIENTS ABCDM COEFFICIENTS

g = —4.15446488e+000 a = 1.21913091e-0035

h = 5.22247214e-001 b = 5.21650534e-001

i = -1.93705608&-004 ¢ = -4, 15258822« +000

4= 3.B0769144e-0035 d = -B.09335B60e-0035

CPoor = -9.5700e-008 {nominal) == 4.3

CTear =  3.2500e-006 {nominal) CPeor = -89.5700e-008 {nominal)

BATH TEMF BATHSAL BATHCOND INSTFREOQ  INST COND RESIDUAL

{ITS-90) {PSLN) { Siemens/m) { kHz) (Siemens/mi)  (Siemens/m)
o.oooo p.oooo o.oooon 2.82111 o.ooooo o.ooooo
-0._.59499 34.6321 2.785354 T.B3478 2.79536 o.ooool
1.081S 34.6320 2.96874 B.O04293 2.96B874 o.ooool
14.5959945 34.6318 &.25136 943908 4.25131 -0.oooo4
1B.499% 34.6310 4.59642 9.78021 4.59642 -0.00001
29._0000 34.62B81 S.ET495 10.77555 S5.67506 o.oo0Lo
32_49899 346222 B.04595 11.09663 BE.D4588 -0.0o0o0o07

Conductvity=(g + hf* +if” + 7 )/10(1 + 8t + £p) Siemens/meter
Conductivity = {af- + IJf2 +c+dt)/ [10(] +8p) Siemensimeter
I = temperature[ *C1]; p = presure[decibars]; § = CTeor, € = CPoor;
Residual = (instrument conductivity - bath conductivity) using g, h, i, j coefficients
Diatie, Slope Comection

0.002 11-Sep-08 0.0995733
28-Jan-10 1.0000000
0.001
ﬁ'
"-: I
g 0.000 " S
&
-0.001
oooed i b b b b e fr g
1] 1 [} T

2 3 4 5
Conductivity (Siemeans’m)
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Data Report for LMG1101 LTER

ARSV Laurence M. Gould

CTD Conductivity (Secondary)

SEA-BIRD ELECTRONICS, INC.

13431 NE 20th Street, Bellevue, Washington, 98005-2010 USA
Phone: (425) 643 - 9866 Fax (425) 643 - 8354 Email: seabird @seabind.com

SENSOR SERTAT. NTIWVRER.: 2048
CALIBRATION DATE: 21-Apr-10

GHIN COEFFICIENTS

g = =1.0313337%+001

h = L1.43412702&+000

i = -5.62045873&-003

9= 6.09B10B4le-004

CPoor = -9.5700e-008 {nominal)
CTear =  3.2500e-006 {nominal)

SBEE4 CONDUCTIVTTY CALIBRATION DATA
PSS 1978: C{35,15,00 = 4.29]14 Seimens/meter

BATH TEMF BATHSAL BATHCOND INST FREOQ

{ITS-90)

-1.

-oooo
oooo
-oooo
-G84a
-ap00n
-oooo
-5000

PSU)

o.o00o0
34.5068
34.5070
34.5081
34.5078
34.50867
34.5007

{ Siemens/m)

o.

M N d ds B KD

ooooo

-7B186
95203
23778
-GB1E1
-B5728
02715

ABCDM COEFFICIENTS

a = 1.B2579531a-006

B = L1.41846003e+000

& = -1.02774333a+001

d = -6.55266496e-005

m= 6.1

CPeoor = -9.5700e-00B {nominal)

INST COND RESIDUAL

{kHz) {Siemensim) {Siemens/m)
269177 o.ooooon o.ooooon
5.17966 2_.78185 -0.00001
5.29378 2.95205 o.ooooz2
E.DBE3R 4.23776 -0.000n02
B.2B114 4.58182 0.00001
E.BS5334 S5.65730 0.oo001
7.03800 602714 -0.00001

Conductvity=(g + hf* +if” + 7 )/10(1 + 8t + £p) Siemens/meter
Conductivity = {af- + IJf2 +c+dt)/ [10(] +8p) Siemensimeter
I = temperature[ *C1]; p = presure[decibars]; § = CTeor, € = CPoor;
Residual = (instrument conductivity - bath conductivity) using g, h, i, j coefficients

0.002

Diatie, Slope Comection

0.001

24-Mar09 0.9990484
21-Apr10 1.0000000

E
)
- _—ff.‘_—_#
El]ﬂl]ﬂ A =il R
g
-0.001
5 T4 4 <70 A T A T T A I A I
0 1 B 7

2 3 4 5
Conductivity (Siemana’m)
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Data Report for LMG1101 LTER

ARSV Laurence M. Gould

CTD Dissolved Oxygen (Primary) (casts 001 through 003)

SENSOR SERTAT. NTIWRER: (%0

SEA-BIRD ELECTRONICS, INC.

13431 NE 20th Street, Bellevue, Washington, 98005-2010 USA
Phone: (425) 643 - 9866 Fax (425) 643 - 9854 Email: seabird @seabind com

CALIBRATION DATE: 10-Feb- 10p

COEFFICIENTS

S0 =
Volfsek

0.5655
= -0.

Tau2l = 1.12

4980

BATHOX BATHTEMP BATHSAL INSTRUMENT

{mlTh
24
26
28
28
31
3z
33
EF]
EL]
3
4z
]
1]

cd ot th B e e e e e e

ITS-20

292888 EREERRERERE

SEE 43 OXYGEN CALIERATION DATA

A= -7.2021e-003 NOMINAL D'YN AMIC COEFFICIENTS

B = 3 444Ba-004 Dl = 1.92634e-4 H1 = -3.30000&-2

C o= —-3.9733&e-006 D = -4.64B03e-2 HZ = 5.00000&+3

E nominal = 0.036 H3 = 1.45000e+3

NETRUMENT RESIDUAL

PsU OUTPUTY QLTS OXYGENImLT {ml/Ty
a.on 0.7z28 1.24 =0.00
.ol 0.7&63 1.26 a.on
.ol 0.814 1.29 a.on
0.0l n.874 1.30 .ol
a.n2 a.820 1.32 a.al
.oz o.a50 1.33 a.o1
a.an 1.297 4.31 =0.02
.ol 1.4058 4.33 =0.01
a.01 1.763 4.38 =0.01
.ol 1.572 4.38 =0.01
a.nz 1.995 4.42 a.on
n.n2 1.910 4.42 =0.00
a.nz2 2.834 L3 ] =0.00
a.a1 2.5811 6,57 =0.00
.oz 2.741 7.02 a.on
.ol 1.97&6 .05 a.on
a.an 1.809 7.08 a.o1
a.01 2,240 7.1 a.01

Onygen (mll) = Soc * (W + Voffed) * (L0+ A*T+B *T e 'Is) * OxSol(T,S) *expE *P/K)
W = voltage outpot from SBE43, T = emperawre [deg C), 5 = salinity [PSU] K = emperawre [deg K)
O Sol(T.5) = onygen saturation [mlA), P = pressure [dbar), Residual = instrument oxygen - bath oxygen

Drate, Dl Ox (mld)

(] 10-Feb-10p 1.0000

0.2
0.1

= 0.0 & |

: —

]

=

=

3

8 .04
_U‘E||||||||||||||||||||||||||||||||||||||||

o 1 2 2 8 0

4 5 6
Creygan (mll)
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Data Report for LMG1101 LTER ARSV Laurence M. Gould

CTD Dissolved Oxygen (Primary) (casts 004 and on)

0.4

SEA-BIRD ELECTRONICS, INC.

13431 NE 20th Street, Bellevue, Washington, 98005-2010 USA
Phone: (425) 643 - 9866 Fax (425) 643 - 9854 Email: seabird @seabind com

SENSOR SFRTAT. NTIWMRER: 0182 SBE 43 OXYGEN CALIBRATION DATA
CALIBRATION DATE: 29-Sep- 10p
COEFFICIENTS A = -6.3560e-003 NOMINAL DYNAMIC COEFFICIENTS
Soc = 0.5118 B = 3. 99R1la-004 Dl = 1.92634e-4 H1 = -3.30000&-2
Volfset = -0.5044 C = -5.1482&-006 D2 = -4.64803e-2 HZ = 5.00000e+3
Tau2l = 1.00 E nominal = 0.036 H3 = 1.45000&+3
BATHOX BATHTEMP BATHSAL INSTRUMENT INSTRUMENT RESIDUIAL
{mlTy ITS-90 P5U OUTPUTVOLTSY OXYGENImIT {ml/Ty
1.24 2.00 0.0z 0.757 1.24 =0.01
1.25 &.00 .02 0. 780 1.24 =0.00
1.28 12.00 0.0z 0.841 1.28 0.00
1.28 20.00 0.0z o.ap2 1.28 .01
1.28 2&.00 b.a2 0.943 1.239 0.0l
1.29 30.00 0.0z 0.871 1.30 a.01
a.12 &.00 0.0z 1.453 4.12 =0.00
4,14 2.00 0.0z 1.349 4.14 =0.01
4.14 1z2.00 .02 1.608 4.14 =0.00
4.17 20.00 0.0z 1.798 4.17 a.00
4.17 2&.00 .02 1.9821 4.18 0.00
4.18 A0.00 .oz 2.005 4.18 0.00
&.62 30.00 .02 2.878 6.62 =0.00
.68 12.00 b.a2 2.285 & .68 a.o0
.70 20.00 0.0z 2.578 6.7 .00
.70 26.00 0.0z 2.15 6.69 =0.00
6.72 &.00 0.0z 2.051 .72 .00
.78 2.00 .02 1.88%9 6.1 0.01
Omygen (ml1) = Soc * (W + Voffset) * {10+ A*T+B ‘T2+C'Tg}l‘ﬂx.'5'n]{'r,5j TexpE*FIK)
W = voltage outpot from SBE43, T = emperawre [deg C), 5 = salinity [PSU] K = emperawre [deg K)
OxSol{T,S) = oxygen saturation [mlA], P = pressure [dbar], Residual = instrument oxygen - bath oxygen
Drate, Del Ox (mld)
24-Julk-08p 089950

28-Sep-10p 1.0000

=]
.
=]

Rasidual, (ml1)

i
=]
h

]

04

4 5 &
Creygean (il
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Data Report for LMG1101 LTER ARSV Laurence M. Gould

CTD Dissolved Oxygen (Secondary)

SEA-BIRD ELECTRONICS, INC.

13431 NE 20th Street, Bellevue, Washington, 98005-2010 USA
Phone: (425) 643 - 9866 Fax (425) 643 - 9854 Email: seabird @seabind com

SENSOR SERTAT. NTIWRER.: (200 SEE 43 OXYGEN CALIERATION DATA
CALIBRATION DATE: 15-Apr-10p
COEFFICIENTS A = —1.71dda—003 NOMINAL DYNAMIC COEFFICIENTS
Soc = 0.3B42 B = 1.7161la-004 Dl = 1.92634e-4 H1 = -3.30000&-2
Volfset = -0.50B84 O = -3.1824e-006 D = -4.64B03e-2 HZ = 5.00000&+3
Tau2l = 1.06 E nominal = 0.036 H3 = 1.45000&+3
BATHOX BATHTEMP BATHSAL INSTRUMENT NETRUMENT RESIDUAL
{mlTh ITS-20 PsU OUTPUTY QLTS OXYGENImLT {ml/Ty
1.1&8 2.00 a.on o.Bzz2 1.15 a.oa
1.17 &.00 a.on 0.B&0 1.17 a.on
1.19 12.00 a.on 0.919 1.19 a.on
1.20 20.00 a.00 0.937 1.20 a.on
1.21 2& .00 a.an 1.058& 1.21 a.on
1.22 A0.0on a.an 1.098 1.22 a.on
4.10 2.00 a.an 1.611 4.09 =0.01
4.10 &.00 a.an 1.738 4.10 =0.00
4.10 1z2.00 a.on 1.928 4.10 =0.00
4.11 20.00 a.on 2.175 4.11 a.oa
4.12 26.00 a.on 2.365 4.11 =0.00
4.12 30.00 o.o0 2.502 4.12 a.on
&.72 30.00 a.on 3.758 &.72 =0.00
&.B2 26.00 a.on 3.585 &L H1 =0.00
.84 20.00 a.an 3.283 &. 84 a.on
.92 1z.00 a.an 2.901 6.92 =0.00
7.05 &.00 a.an 2.625 .05 a.on
7.18 2.0 a.on 2,448 7.18 a.01

Onygen (mll) = Soc * (W + Voffed) * (L0+ A*T+B *T e 'Is) * OxSol(T,S) *expE *P/K)
W = voltage outpot from SBE43, T = emperawre [deg C), 5 = salinity [PSU] K = emperawre [deg K)
O Sol(T.5) = onygen saturation [mlA), P = pressure [dbar), Residual = instrument oxygen - bath oxygen

Drate, Dl Ox (mld)

0.4 D0-May-09p 0.9072
15-Apr-10p 1.0000

T
I
<8

Rasidual, (ml1)

i
=]
h

]

pa e i e i il

4 5 &
Creygen (mlTy
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CTD Primary Fluorometer

PO Box 518 (541) 820-5850

Site,  WET@Labs — =HE%

ECO Chlorophyll Fluorometer Characterization Sheet

Date: 2112010 SiM: FLRTD-380

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

Analog

Analog Analog Ranged

Range1 Range2 (default) Diigital
Dark Counts o2 0.oE@ 003y v T3 counts
Scale Factor (5F) i} 13 268 pglly 0.0077 pgiVoount
Maximum Output 483 4083 483V 168328 counts
Resolution 0.3 0E 0.8 mV 1.0 counts
Ambient temperature during characterization 223*C

Analog Range: 1 (most sensitive, 04,000 counts), 2 (midrange, 0—8.000 counts), 4 (enfire range. 0-18,000 counts).
Dark Counts: Signal cutput of the meter in clean water with biack tape over detector.

5F: Determined using the following equation: 5F = x = (output - dark counts), where x is the concentration of the
solution used during instrument characterization. 5F s used to derive instrument output concentration from the aw
signal cutput of the flucrometer.

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

The redalicnship bebwesn Sucrescence and chiorophyl-a concenirations in-sftu |5 highly vanable. The scale factor lsted an this
document was determined wsing a mono-cultura of phytoplankion | Thaiasslosia welssiogl ). The popuiation was assumed to be
reasonatly healty and the concentration was determined by using ine absorpiian methad. Te accurately determine chigrapyl
concaniration wsing a AUGCMESST, YOu MUSE p2rform secondary MEssuremEents an fhe papulations of Inserest. This 15 typically gans
uBlng extraction-based measurement techniques on Mscrese samples. For aditional Information an desermining chicrophyl
concaniration ses "Standard Methods for the Examination of Water and Wastewater” part 10200 H, published jointly by the American
Public Health Assoclation, American Water Works Assoclation, and fhe Water Environment Federation,

FLRTD-380_workbook.xls Revision J anTos
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CTD PAR
Biospherical Instruments Inc
CALIBRATION CERTIFICATE
UNDERWATER PAR SENSOR WITH LOG AMPLIFIER
Calibration Date: 02/05/10 Job No.:  R-10502
Model Number: Q5F-200L
Serial Number: 4403
Operator: TPC
Standard Lamp: G51024(8/28/08)
Operating Voltage Range: i} to 15 WD (+)

To calculate irradiance, use this formula:

Mote: The Q5P-200 uses a log amplifier to measure the detector signal current with V' = log | (Amps) / IRef

1 Irradiance = Calibration Tactor » Hﬂ“ngﬁ 5@15' o Ege I [ LVET; ﬂeﬁ-auEF I

With the appropriate (solar corrected) Iradiance Calibration Factor:

Diry Calibration Factor:] 208E+13 guantalcm®*seci"amps" 3 A5E-05 Ei'tsl:einsh:rrF-Ee-cFamp&"
Wet Calibration Factor:] 3.50E+13 Jguantalcm®seci"amps" 5.81E-05 |::Ei15l3ein51'crrﬁ-5e-c!"amp5"
Sensor Test Data and Results®
Sensor Supply Current (Dark): aE4  ImA
Supply Voltage: i) Wolts
Lamp Integrated PAR Iradiance: | 8. 37E+15 |quantalcm”sec 0.01540 JuFinsteins/cmisec
SC3 Immersion Coefficient]  0.584 Scalar Correction: 1 PAR Solar Comrection:]  1.0000
Measured Estmated  Calc. TeEt Trrag.
Mominal Calibrated Sensor Measured Signal Signal  Output Error (quanta/
Filter OO Trans. Wolta, Trans. (Amps) [Amps) [Wiolts) {Violts)  Error (%) ma-seu}
Mo Filter | 100.00% 2 851 100.00% 4 4BE-08 | 4.48E-08 2852 0.001 0.0 H.2TEH1S
0.3 36.10% 2.218 38.70% 1.04E-08 | 1.62E-08 2212 -0.00& -1.8 3A40E+15
0.5 27.80% 2105 28.27% 1.26E-08 | 1.24E-08 2.087 -0.008 22 2. 62E+15
1 B.27% 1.8461 9.95%, 4 45E-00 | 4.15E-08 1.632 -0.022 £.8 B.23E+14
2 1.11% 0.854 1.20% 5.78E-10 | 4.97E-10 0.204 -0.050 -12.8 1.19E+14
3 0.05% 0.260 0.05% 4 Z3E-11 | 2.38E-11 0.214 -0.046 -43.5 | 8B.YTE+1Z
Dark Before: 0145 \olts
Light - Mo Filter Hidr:— 2000 Volts lpee= 1.00E-10 Amps
Dark After - MFH: 01498 Volts Ipar = 180E-10 Amps RGTED 0.205
Average Dark 0145 Volis 10V0™% = 7§ 307855 Amps
MOies:
1. Annual calbration 16 recommended.
2. There Is Incraasing emor assodated with readings below 2en.
3. The colecior should be ceaned frequently with alcohol.
4) This section ks for Internal Lse and for mare advanced analysls.
QSP-200L,Q5P230042008- ) xls
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Data Report for LMG1101 LTER ARSV Laurence M. Gould

CTD Transmissometer

PO Anx 518
H:20 Applegaks 51
Philarnath, SR 97370

[£41) DZD-5E5D
Fax {541 ) S20-5277
v wetlsbs .com

C-Star Calibration

Date  Colober 14, 2008 SrMY

CaT-0300R r—’aﬂjlength 25 L

Analoag mater

Vy 0.058 W

Yo 4703 ¥

I"'Ir\il 4.651 1

Temparalure of nelibration water 23.1 "G

Amaient lemperature during calibration — 20

Relationsnio of ransmittance {17} 1 buan atlenuation coelfgiont (o}, and pathlergtn (x. in maters) Tr= ™
To determine beam ransmitanze: TF = (Vg - Vaosd (Vo - Voard

To detarming ean attenuation cocfficiont: &= -1 * In (Tr}

Vs Weter output with the beam blocked, This is the offsat.

W Meter outout in alr with 5 clear beam Pl

Voo Ieiar output with clean water in the paln.

Temperatera of calibralion waisr: lamperaiura al clean water used o oblain W .

Arnbiant tempersture: meter lemperstura I air during the calibration.
Vg Measured signal output of meter.

Revision L GO
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Deployed Calibration Sheets
PRR-800 Irradiance

y Blosphericod Insttuments Inc.
o

b Saral Mumier oI 11T
lEmEcn dattme L1 UL RS E Duta of Calbmon eyl
N aam Db o G il caba Tamm
aprac i or Tag Mumar 1 ERardard of Spactrl kradancs G500 W0 A8 )
Orparter TG
] FRR-E00 Irradiance
liks Facora Bor uaa erder wi b
Paspormaty | Gcmabmal | SoamMediom | Soielangs
M- e [Amps par ¥ citn par [ecits par [weka par (FmerEma] CtwaMedium O et g It e &
Channsia iz frmi paiilarfnmi]  PAamiem)] PdAemioml] pWEard nmi] fecka] feeia] feeka] Units
B i 313 1AETE-W LAMTEENS 40 END 1ASSEEL) LOOOENE AMGE-H LETO0E 44 piterriom )
[k ] 2 1] 1 AEEE- LPEENS Bim 3N ITEE L TEOEGd LaaE-d 4 HOE 4 piterrtom )
[ == E ] 3 0 1ATEEW LINENS 491 FEHD 1AM  LMOENS  LHeE-M AHTOE M M
[ == ] 4 30 SHME-N ETHENE LT HE0 SATMIEDY  DMESS LWNEHL LTRELM s ]
[ =l B L 2 SgME-) 2BLIEENS TRAEND JHAVERN)  ADNELd ADNEHL ASENEM TSy ]
B 8 412 AIME-M ATENS LT EEND JAEE  ANNENE LHMXEJS LETO0E 14 [TLis g ]
B4 T 443 ANAME-) AAEENS S 0EEND ATMEERN  IONEL LHEIEHL LENEM W e
(= t] a 20 BO9EIE-) BIHENS LAVETED2 SHATEEN  LDNESd LREEHL -LHNEM T
Edrim 9 510 TATHE-M A ENS LATEEND BADEEAD IONEHY ZETNEH -LENEM e
[ k-] i &0 SOMEFE-W AINENS LEEEND SEMENN  IHNELd -ZOKEHE -LENE-M [TLis g ]
[k A 1] 532 BS9ME-W ATHENS LEEEND BAEUEEF  LMOEDY L2NE-M LHTOE M e
[k =] 555 BOATIE-W AMEEQNS LESEND TAMTEXN ANMENS L100E-B LT200E M e
[l 1 55 BOISE-1 AESENS LEEND TaTasEr ) LENEGY LMNE-M LOEHOOE 4 [T ]
[ ] L =4 o A6 EE LEETED AMOTED2 TATAEEF  ADNEDd  AE0E N A T2E 4 e
Edaad " .1 BATEIE- 1) GSTEEQS LATEEN2 SATTEE ) LINEGY  LE-M4 2L TANE 44 AT
EdEAT w Lol 20IMEE LS04 AL EE02 THSENN ADPNESY LHE-M ELATOE 44 [T ]
TRaECraTy | SCmaTmE | MMM S e
Bradbarnd il v g [Smpa par [t par [oita par [¥ola par e aEmall Ofeediom  O#asilarge I s e
e ] Eddramm [rm] pEfartaj] pEfantal]  pEiantal]  pEiartal] [eeita] [raia] [eoita] Units
EEPARY i1 AT 1T T EAE LN W) B MEBEHT LHATEAE AXNNEHS 4N0E-B L A0E T
[ i &-Fd 1R EAS LHARE«N A0FEELGD LENEE ABS0ENd  A80E-M LT200E 41 e )
I ==y
Channaia Addraan  Wewmeng® Beacormieity Ecaad =TT Sl [+ 1] i M [+ 18
i} 0 1 1 1 1 /] 0 /] o
a1 0 1 g g [E ) 08513 0812 08513 [
i 0 ] [Tt 0038 Qe [l 02801 [ i m
e 0 1 am g ain /] 0 /] [+
M 0 1 [T 003 [iTizE <] 35000 25000 35000 ‘
5 0 1 3 003 [TizE ] 35088 A5058 35058 *
Fa L] 1 1.5 A5 125 /] L] /] b
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PRR-800 Radiance

y Blosphericod Insttuments Inc.
o

3 ool s R E]
o o sk B ) Sl s Dmm of Calbrabion Taoom
aar Db of Gartificsia Taom
o e ma e Tag) Bumbmr 2 Smnce rd of Spec ral Imedanos GE- 101 208
Opastar L]
facta FRR-800 Radiance
fConibs o e P fvvn 8 o e e v o el o o e b
B . Bk e i Pap—
Maroch b el mn gt [Amm par [¥ain par [Feaitm pr ol pur OfnsSmal OfsstMedum  OFestlerge I e
Chemaln L R “nm o ®nm menm mw i i
LuZ3i3 1 h!# Fﬁ;‘;‘lﬂ* ¥ T.ﬂlﬁbﬂl* 'h;:ﬂ MI* mkﬂli 2&““ zqh-m' 4 a E4 Wi rarnm)
LuZix 2 r.1] 5 (A AT B4 2T QEETER  2EM0EO  2ESE04 2ENE pWisrarnm)
LuZ38 a k] [ & | ] BLBa E04 2004 TICHEN A0 OaE0d LDWED pWiearnm)
LuZ35 4 ] 24 240 B04 T.207 (AT 24 E0 AMNELE  4080E-04 LMMEE  pWiEaTnm)
LT -] -] L ST E04 L0 aas e LOMOEGE  iE0d AENEH  pWiaannm)
LaEai2 ] an BT B Lo Bad 2T e QAT ER O AeMEE  a00E-0d L300 E-0a P e m)
[0 T £ ] B0 A B0 2 e e LBl L0 IeE0d 2eNEdd  pWieranhnm)
[ ] a -0 LT LT Al AT - L ECER) B (X AsAoEd  AdeE-04 A S e P e m)
LaXSia ] am ILAEe TE- L Ead ATHETE-M 2 00 B (T2 A LeEnd AEENEAE W EaTm)
[ ] m r.1] LD i [k ] AirmsEm LW BT LT LEEad LA W hm
[ 2. ] 1] ] (.. ] LT EAd o F L ) e (2 AginiE0d AaoiBaL SLBEEAT W Eremhm)
LuZe9s L] -] L A Lo Eas AR LATMERT - ASME 004 LEMEND pWisrarnmi
LTSS -] -] L A L B0 AsmaEm 2T LT LENE0d s pWieemhm
LuZies L] [r—] 2 280 B03 A e AMAERD  2TIOEOE 2T OE-04 LIMEDE  pWisraernm)
LuZsss " -] LTS LT BO3 AN LEITIERD -FENESE -T200E08 -LONESE  pWiErarnm)
LuZdTa " am ALBHT TEAE A B0 1.4 0 ABMEERD  ASKEE ATHENS AONEE pWhsannm)
Emadand Wrmangh  [Smmpa [raks par [rcitn pur [iobmpar  OfesSmsl OfseMadium  Ofeelsge  Mesusmant
Chanrmin rr— Akime nkdm*s e nEdzmrt !- Ui
LuiChil " mr..':'n- !.ﬂ!-l'l !.QIIH!.! L :mm1 -lﬁﬁ-ﬂ E I'.I!!I!I -T.l:I}-m i
LT
[=2PRT = Agimma  Wemlsngth  Rmspommmty Eeam® e Ml el [ T e i M [ SN
LuBnd ] a ] i ] ] ] ] ] W
LuZTamg -] a 1 am an om a a a =]
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PRR-810 (Surface Reference Unit)

= -
ﬂ ! Blosphericcd Instuments Inc.

k.

T Biospherical Instruments Inc., 5340 Riley Street, San
o]

m . TETTTS

i dota B 0008 T el vl ks Data of Calibr alon TRE0mE
[k Dt o il i TR2mn

repreoammcr Tag Muarmtsr | Eandard of & pa i | Imadmncs G510 00 HE2 A0
Cparabcr ™
Juzta: PRR-E10 Calibration
WaErmavly  toeTmal  caaMeom  Ecmalwg
Maznachmma e W aang [Bare=a par [Weks par [Wekn par [veit par i | P [+ M-

Chaman Badct frem] pfemfam)]  pWiar nml] pWlart ami]  en ® ami] ] [rezia] [rezien] Unika
[20:] 1 3 L0 1) LISDES  A2EED LOMEDD  130EDNE 1 IM0EM 1 5A0EDS e )
Edi N 2 EF 1] LS. 1) IB4AME4E  TTTIEAD LZTEMEDD AIMEE  A0ENS  2u0Ens e )
B4 3 A4 LEATHE- 1) ISEIEE  SAMEELD LATATEWD 193004 1 000ESd  SAN0ENS e )
[=0:E ] 4 EL 1 HEHBE- 11 SATMEE  JASEED SHEME-01 A0E  AOMEDd  H.TH0ENS e )
EaiH 8 A AHTEE- 1) AAEBES 1.1 84 1B AEDEDND  AI0NEH  AA0E0Y S 20ENS e )
a2 L] 412 EELE - =i} 4 SEMES 1A S ABEDEMG  10XEDL 1 EN0EDY -2 BS0E04 [ ]
[0 R T 443 4 NETE- 1) 4 2EMES 1254 2E AMSEND  1AM0EDE 1 ANEM 1 DS0EOS A )
i [ 493 ANSE- 1) BABDES JAMEER AETHIEMG ATOES FOONEONS -1 3a00E0d Y ]
B W H s LT ATE- (5 1S E A0 e LEEERT  A2NEM  AINEM ATAEDA [ ]
B 2 g X LETIE- 1 2SSE 88 EET LETEAT  2AXNEN -Z4aEDd TUTEDS A ]
B L} ] s .91 1EE- W) SOETEES ISR ABWEND AANEDS  4TOHELS BS00EDS e )
54 13 585 L () 1 OTHEN ERE L 5] LIEERT  2OTEEGE  ZoOlEDd 2LaEdd A ]
i ad 4 585 LT - () 1A NEE A2 EER LEMEAT  TOMMEDS FAOEDS  TANEDS A )
(=1 F-] 8 LF L AT 1HEMESE  BATTEELR LTEET  THIGEGE  SAEGENM B G900 WA )
Bl L L L TEOE- () 1SETEG A5 WeELm LIEMEWT AN 1 BENd -1 SRESS e )
[Ed0 AT 7 4] 3T () 3TTMES A mEELD JHEMEHT  HOMENE - LNNENS T ANENS

-

Brcadard Wrvsmng®h  [Amea par Pelcla par [Weits par [Votapar  OfsatSmal Ot O 2

Chanmin Al i [riem] plEfental]  pBiavtal]  pBlov'al]  pEieardal [eciza] [eiza] [eciza] Units
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PUV

t&ﬁ Blosphericcd Inshuments Inc.

PUV-2500 Calibration Certificate
Calibration factors ane immersion corrected for use under water
Harial Hurmtr T3
o abhads 2500313 md b Dade of Gl bom G TREE
oEd Dateof CarSlcate AWK TS
e o r T ag Husiber 1 Suandasd of Spectral bradiance 35158 4HI0E)
Oparatar LLH
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Mocness Calibration Sheets

Pressure
DEPTH SENSOR CALIERATION
SERIAL #4178 X1-18-2010
The prassure sensor ussd in MOCHESS is a titaron strain gadge
with an internal temperature SeNsor. The temperature f the sensor is
measured and used to correct for thermal affecis. The MCNESS meagures
the voliage across the temperature and pressure bridges:f the senzor and
reporte these values in Itz putput data stream. The MCHESS prassure
sansor s callbrated at several pressure points and vo temperatures.
Thers are no zdjustments in the MOCNESS nardwars ancll the calibrafion
is dena with software in the surface cantrel computar. e values sant up
the wira in the MOCHESS data siraam {the bridge voltage: are scaled to be
sent as integers in tha range of 099393 for temperatu:. The calibration
data is fit in the following equation:
z=:C1WT+CI]}*vP*2+{B1"VT+BEI}*VP+{A1*‘VT+,M‘,|
When:

z = pressura in decibars i1 declbar is aprox. 1 of watar)

VP = voltage raading from pressura Sensr

vT = wvoltage reading from strain gauge teperature sansor

Serial numbear = 178

4= 4.9056363306492T6a-12

o= 2.81347T086547072e-08

Bi= 1.144581203032090e-07

Bi= 0.10333754008354

Ad= -0.00440058111951

Al= 1,521 2074345027 50e+02

A
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Temperature
SEA-BIRD ELECTRONICS, INC.
13431 NE 20th Street, Bellevue, Washington, 98005-2010 USA
Phone: (425) 643 - 9866 Fax (425) 643 - 8354 Email: seabird @seabind.com

SENSOR SFRTAT. NTIWMEER: 2470 SBE1 TEMPERATITRE CALIBRATION DATA

CALIBRATION DATE: 27-Jan-10 ITS-3) TEMPERATURE SCALE

ITS-90 COEFFICIENTS IPTS-68 COEFFICIENTS

g = #.316891782e-003 a = 3. 6B1l21479&-003

h = 6.5458318954e-004 b= 6.12B25460e-004

i = 2.4546B56B&-005 & = 1.75320965&-005

49 = Z2.3364478Be-006 d = 2.33814547e-006

fO0 = 1000.0 fo = 2731.562

BATH TEMP INSTRUMENT FREO INST TEMP RESMUAL
{ITS-90 {Hz) (1TSS {IT5-90)
-1.5002 2731.562 -1.5002 go.ooooz2
0.9998 ZBBS5.651 0.9998 o.00003
4_4999 3111.76H 4.49898 -0.00011
7.99598 3350.316 7.99898 —-0.ooooo
11.4998 3601.616 11.459598 go.oooos
14.9998 3BES.59B6 15.0000 0.00011
18.4998 4143.6689 1B.4998 -p.ooooz2
21.9998 4435.059 21.89887 —-o.oooo9
25.4998 4740.377 25,4988 -0.00000
2B8.09998 S5059.B894 2B.99498 g.ooooz2
32.4998 53935.B69 32.49598 o.ooool

Temperature TTS-90 = 1/{g + h[fa{f /0] + i[fni{fn.fi}] +j[fn3{fu.lf}|]} - 273.15(°C)
Temperature [PTS-68= 1/]a + h[.'ru[fdl‘ﬂ] +c [fnﬂ{fuﬂ] + d[fns{fdff)]} = 27315 ()
Following the recommendsation of JPOTS: T is assumed to be 100024 * T, {2 t0 35 °C)
Residual = instrument temperature - bath tempe ratone

Date, Offsetimdeg C)
0.02 10-Sep-08 075
27-Jan-10  0.00
_ 0.01
(3]
o
o
(=]
8 0.00 e ———— 55— P |
]
=
=2
[}
a1}
[
-0.01
_u_u:llllllllllllllll||||||||||||||||
5 0 5 10 15 20 25 30 35

Tamperaturs, Dagreas C
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Conductivity

SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington, 98005 USA

Phone: (425) 643 - 9866 Fax (425) 643 - 8354 Email: seabird @seabind.com

SENSOR SERTAT. NTIWVRER: 2047
CALIBRATION DATE: 28-Aung-(%

GHIN COEFFICIENTS

g = -1.06216482e+001

h = L1.45506045e+000

i = -5.67338561&-003

4= 6.1879116%&-004

CPoor = -9.5700e-008 {nominal)
CTear =  3.2500e-006 {nominal)

SBEE4 CONDUCTIVTTY CALIBRATION DATA
PSS 1978: C{35,15,00 = 4.29]14 Seimens/meter

BATH TEMF BATHSAL BATHCOND INST FREO
{ Siemens/m)

{ITS-90)
0.0000
-0.9999
1.0001
15.0001
18.5001
29.0001
32.5001

PSU)

o.o00o0
34.77B5
34,7794
34.7801
34.7800
34.7788
34.7758

0.
-BODLBZ
-8731z2
26765
-B140B
69704
06974

M N d ds B KD

ooooo

ABCDM COEFFICIENTS

a = 1.BB214514a-006

B = 1.43936B4%=+000

& = -1.05B859556a+001

d = -6.B7782781e-005

m= 6.1

CPeoor = -9.5700e-00B {nominal)

INST COND RESIDUAL

{kHz) {Siemensim) {Siemens/m)
271183 o.ooooon o.ooooon
5.175849 2_BO1B3 o.ooooo
5.28832 2.97311 -0.00001
E.07EER 4.26765 o.oooon
B.27027 4.614009 0.00001
E.B3811 S5.69702 -0.00002
7.02389 6E.0B97S 0.00001

Conductvity=(g + hf* +if” + 7 )/10(1 + 8t + £p) Siemens/meter
Conductivity = {af- + IJf2 +c+dt)/ [10(] +8p) Siemensimeter
I = temperature[ *C1]; p = presure[decibars]; § = CTeor, € = CPoor;

Residual = (instrament conductivity - bath conductivity) using g, h, i, j coefficients

Diatie, Slope Comection

20-Mar09 0.9998002
28-Aug-09 1.0000000

0.002
0.001
5 et
= |
E 0.000 —" £ —ir— ik
‘W
s
-0.001
_0.002 111 1111 1111 1111 1111 1111 |
0 1 & 7

2 3 4 5
Conductivity (Siemeans’m)
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Fluorometer (only used on first cast)

PO Box 515

Labs

(541} €29-5550
Fax 941} £29-5277
Ftpuitvniew wetiabs.com

L —

4
620 Applegate St WET - 1 ¥
Philemath ORR 973570 o4 5

Chlorophyll Tluimmeter Characterization

Date: 04410

Serial #: AT

Tech: D

Dark Counts 0.1841 volts

ChY 2.431 volts

SF 9835

FSV 4.70 volts

Lincarity: 0.999 R* (0-1.5 volix)

0.995 R? (i1- 5.45 volts)

Notes:
Dark Couats: Sigal sutput of the meter in elenn waler with bluck Lpe over deteetor.

CEY i3 the chlororyll equivalent vo'tage. This ¥aiue is the signal output of the
Muaromaeter when ung 2 fluorescent proxy that has been detormined to be approximately
equivilent o 22.1 gl of a Thelassivsirg weissflogdi phyvtoplanktom vuliure.

SF is the seale fact used 10 derive chlorophyll concentration fiom the signa. volags
ouiput of the fluoraeter, Lhe scale factor is cetermire by using the “ollowing cquation:
8T (2213 7 {CEY- dark},

FSY is the maximu signal vnltage ontput that che fluoromerer is capable of,

h |\|r0ph\-|. cnneeningn cxpressed in pel (:ug-'n'_"} cen be dervwd by nsing 1k Sslhvwing equation: (a1
= i¥measure: <lark) °F

1o relationstp betwes fuorescence and chlorephyll-a ronceor livzs e s kigh variable. The seale

crar listed or th's dovnent wes determined hy uzing & mono-ealiare of shyteplankton { T, 2
weissiiogity, The popition was assumest to o reasorab.y healthy and (3¢ conventrliva vess duterminzd
by using the absarptionwihod. To acoumicly dectmine oIy f-mphyl coneentration vsine a tlusromee:
vou must perfurm seerlary messurements on the pepalations of iverssl, This is typially dose using
cxoraetion based measamenl techniques nn Jiscrete samples. Sor additional infornation or. detziminntion
al shiomphy | concenition sve | Standund Metbods For The ixarmnat nn 430 Warer And Wasrewarer] paie
10200 H publizhed jouy by: Amcrican Mahlie Health Association. American Water Works Associaion
wnd Waler Loviione Cederation.
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Transmissometer (only used on first cast)

FO Box 515 (541 52B8-54650

G20 Applegats 51 Tux [G41) 223-53277

Fhilomalh, DR 27370 v weflahs
C-Star Calibration

Dale Scplombor 30,2009 SiNE_ CST-8910R Pathlength_ 25 e

Analog meter

Vo 0.058 v

Vyr 4.828

Ve 4725V

Temoerature of calibration water 291 B2

Ambicnt termperalare dusing caliaration B I e

Rulalionship of transmitlance (Tr) to beam allenuation cocllicient (¢}, and pathiength (x, in meters): Tr= e™

To ceterming bearmn trans mittance: Te = (Mg - Yaard F Vo - Vaead

To determing beam allendation cogticent: c=-1/x " In T}

W, Meiar oulout with the beam blocked. This is the offzet.

Vor mdeter autout in &irwith & claar hearmn palh.

Vi hdetar oulpul with clear water in the patn.

Temperature of calibration walor: wemperature of clean water uzed to ahtain V.
Ambient temperaiure: meter temaeralura in air during Lhe calibration.

W Maasured signal output of meter,

iy

Revisian L /Y
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Acquisition and Processing Information

Processing Specifics

Refer to the InstCoef.ixt 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.

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.

Date (Julian) | Time (GMT) | Event Location

002 14:05 Started data logging @68W

005 16:52 Stopped data logging @ Palmer Station

007 11:14 Started data logging Leaving Palmer Station
008 07:45 On CTD cast 003 pumps stopped | 63 57.91 S

working. Replaced both pumps
and cable. Primary Oxygen sensor
was also reading much lower than
the secondary. Also swapped out
primary Oxygen sensor.

066 51.27 W

009 01:00 On CTD cast 005 primary 64 36.63 S
temperature sensor flooded. 068 17.81 W
Replaced primary temp sensor.

022 17:21 Stopped data logging @ Rothera Station

022 22:00 US defeats the Brits in soccer for Rothera Station
the first time in Antarctic history.

023 10:43 Started data logging Leaving Rothera Station

035 10:22 Stopped data logging @ Palmer Station

036 13:14 Started data logging Leaving Palmer Station

039 15:37 Stopped data logging @68W
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