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Data Report for 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All of the data has been archived with the Unix “tar” command and/or compressed using Unix “gzip”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 1ISO9660 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.

Raytheon Polar Services 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

Raytheon Polar Services 2 United States Antarctic Program
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ARSV Laurence M. Gould

CD Directory Structure

ADCP:
ADCP.tar

Cal:
InstCoef.txt
uw/

ctd/

CTD:
ctd.tar

Imagery:
Imag.tar

Maps:
(various)

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

Report:
Report.doc

RVDAS:
nav/
uw/

Science:
(various)

Utility:
Acrobat
Winzip

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. Processed data is usually available shortly
after the cruise at http://currents.soest.hawaii.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.txt 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/

CTD/Scripts/

This directory contains the control files used for preliminary processing of the data. Processing performed
by the vessel technicians is for quality control purposes only, as a check that the instruments are
performing correctly.

CTD//raw

Contains the raw data from the instrument.

CTD/process

Contains the files generated as a result of the preliminary post processing. For more details, refer to the
SBE Data Processing documentation available on the SeaBird website (http://www.seabird.com).

Ice Images
/ICE_IMAGE/

This directory contains .jpg files of Terrascan ice imagery sent to the ship from Palmer station to aid in
navigation of the ship and science.

Isobar Charts

/lsobars/

This directory contains GIF image files. These file are an analysis of mean sea level pressure from the
National Center for Environmental Prediction's Medium Range Forecast Model. They are updated every
6 hours. Naming the convention is as follows yyijjj.hh.gif where yy is the year, jjj is the day number, and
hh is the hour.

Raytheon Polar Services 4 United States Antarctic Program
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Data and Science Report

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

Sitrep
/Sitrep/

If this directory exists, it contains copies of the vessels Daily Situation Report.

XBT
/XBT/

If this directory exists, it contains data from 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/

If this directory exists, it contains data from Expendable Conductivity, Temperature, and Depth (XCTD)
digital probes were used to obtain water column temperature and Salinity profiles. Two files are created
for each drop .RDF files contain the raw data, and the .EDF contain the exported ascii data.

TCO2
TCO2/

This directory contains the log sheet for the TCO2 sample during the Drake Transect Sampling. For
further information on this data, contact Tim Newberger at tnewberg@Ildeo.columbia.edu

Salts
/SALT/

If this directory exists, it 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 are
normally analyzed with a Guildline Autosalinometer.

Drifters
/DRIFTERS/

Raytheon Polar Services 5 United States Antarctic Program
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This directory contains the log sheet for the drifter buoys released during the Drake Transect.

Science

/Science/

If this directory Is populated, it will contain various files, data, digital photos, and/or other information
collected by the individual scientists.

Maps
/Maps/

If this directory is present, it contains maps generated by vessel staff or provided by the science party.
Maps may be in any number of formats, some of which may be proprietary or vendor specific. Maps
generated by the Marine Electronics and Instrument Specialists are typically JPEG images.

WAYPOINTS
/WAYPTS/

If this directory is present, it contains files in CSV format detailing various navigation waypoints.

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 Conductivity S/m

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 ugll

20 Transmissometer Vols (0-5 FSO)

21 PSP W/m®

22 PIR W/m®

Raytheon Polar Services 7 United States Antarctic Program
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RVDAS
/RVDAS/

RVDAS (Research Vessel Data Acquisition System) was developed at Lamont-Doherty Earth
Observatory of Columbia University and 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 Isep 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 Irtm continuous 1 sec SeaBird 38
Temperature

Fluorometry (digital) Iflr continuous 1 sec Turner 10-AU-005
Fluorometry (digital) Idfl 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
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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.

* 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 - Turner Iflr Seapath 330 GPS Lsep
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 Iwn1

Net Depth Sensor Inds

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

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

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

The delimiters used to separate fields in the raw data files are usually spaces and commas, but other
delimiters are used (::, =, @) and occasionally there is no delimiter. Care should be taken when
reprocessing the data that the field separations are clearly understood. An example data string is
provided with each instrument section for your convenience, however it is always best to refer directly to
the raw data.

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

Field |Data Units
1 RVDAS Time Tag

2 HF — high frequency header (12 kHz)

3 HF - depth to surface meters
4 HF - Echo Strength

5 HF — Depth Valid Flag

6 LF — low frequency header (3.5 kHz)

7 LF - depth to surface meters
8 LF - Echo Strength

Raytheon Polar Services 10 United States Antarctic Program
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Field |Data Units

9 LF — Depth Valid Flag

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 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 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

©

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

10 Check Sum

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

Field |Data Units

1 RVDAS Time Tag

2 PUS tag — Port 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 meaningless
8 Sonic Temperature meaningless
9 Status, 0=0k, 60=Heating Enabled & ok, Other value mean a fault meaningless
10 |Check Sum meaningless

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
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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

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

Iflr — Fluorometer, Turner

04+107:16:48:02.342 0 5450 :: 4/16/04 09:44:17 = 0.632 (RAW)

Field |Data Units

1 RVDAS Time Tag

2 Zero Field numeric
3 Sample Number numeric
4 Fluorometer Date mm/dd/yy
5 Fluorometer Time hh:mm:ss
6 Digital output of fluorometer Volts

7 (RAW)

Idfl — Fluorometer, Wetlab ECO

08+037:13:55:08.434 99/99/99

.00 2585 73 543
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ARSV Laurence M. Gould

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 Yol

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: Saturation:

83.48 Temperature: -1.35 DPhase: 32.22
RPhase: 0.00 BAmp: 262.09 RAmMp:

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

Raytheon Polar Services 13 United States Antarctic Program




Data Report for ARSV Laurence M. Gould

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 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 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

Iguv — Biospherical GUV

08+037:14:17:59.211 020608 141758 -.000099 1.307E0 7.24E0 1.316El 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 | EJOGnd - GUV Volts 4 | EdZGnd -PUV Volts
5 | Ed0305 - GUV HW/cm°nm 5 | EdZ305 -PUV uW/cm®nm
6 | Ed0313 - GUV HW/cmnm 6 | EdZ313-PUV uW/cm®nm
7 | Ed0320 - GUV W/cm“nm 7 | EdZ320 -PUV uW/cm“nm
8 | Ed0340 - GUV HW/cm“nm 8 | EdZ395 -PUV uW/cm°nm
9 | Ed0380 - GUV HW/cm“nm 9 | EdZ340 -PUV uW/cm®nm
10 | Ed0395 - GUV HW/cm“nm 10 | EdZPAR -PUV uE/cm°sec
11 | EJOPAR - GUV HE/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 | EJOPAR - GUV uE/cm°sec
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27 EdOTemp - GUV °C
28 EdOVIn 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 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 “b

ins”. 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).
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 $GPGGA,235952.00,6051.7937,5,06030.2175,w,1,08,0

1.0,+00068,M,,M,,*79

Field |Data Units

1 RVDAS Time Tag $GPGGA

2 UTC time at position hhmmss.ss
3 Latitude ddmm.mmm
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Field |Data Units
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 $PASVW,00.1,A*1D

02+315:23:59:58.414 $IIVHW,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 S$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

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

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

RVDAS Time Tag

$GPGGA Tag

UTC of position

hhmmss.ss

Latitude in degrees with decimal minutes

ddmm.mmm

North (N) or South (S)

Longitude in degrees with decimal minutes

ddmm.mmm

East (E) or West (W)

N[O~ |WIN|=

GPS quality (1=GPS 2=DGPS)
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Field |Data Units
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.

RMC: Recommended Minimum Specific GNSS Data
08+034:13:17:26.627 SGPRMC, 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

VTG: Track Made Good and Speed over Ground

08+034:12:26:06.211 $GPVTG,1l67,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

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 |
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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 SINGGA,235958.07,6118.168460,S,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,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

PSXN,20: Data Quality
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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
tgps — Trimble Centurion GPS
GGA: Global Positioning Fix Data
08+034:12:26:06.131 SGPGGA,122607,6446.4733,8,06403.4455,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)
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 — Latitiude/Logitude

08+034:12:26:06.211 $GPGLL, 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

N0 |[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 SGPRMC,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 | 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
Primary Temperature Seabird SBE3 2658 29-Jul-2009 Collected
Secondary Temperature Seabird SBE3 1529 29-Jul-2009 Collected
Primary Conductivity Seabird SBE4 350 28-Jul-2009 Collected
Secondary Conductivity Seabird SBE4 2293 04-Aug-2009 | Collected
Primary Dissolved Collected
Oxygen Seabird SBE43 202 10-Feb-2010

Secondary Dissolved Collected
Oxygen Seabird SBE43 179 11-Feb-2010

Primary Fluorometer (see Collected
notes in Errors and

Events) Wet Labs ECO FLRTD-867 30-Sep-2010

Secondary Fluorometer Collected
(see notes in Errors and

Events) Wet Labs ECO FLRTD-1735 04-Feb-2010

PAR Biosph. Inst. QSP-2300 4403 05-Feb-2010 | Collected
Transmissometer Wet Labs C-Star CST-830DR 14-Oct-2009 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
Phone: (425) 643 - 9866 Fax (425) 643 - 9954 Email: seabird@seabird.com

SENSOR SFRTAT. NTTMRER: 0351 SBE 38 TEMPER ATTIRE CALIBRATION DATA

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

ITS-90 COEFFICIENTS

a0 = -1.726168e-005

al = 2.760151e-004

a2 = -2.333162e-006

a3 = 1.553861e-007

BATH TEMP INSTRUMENT INST TEMP RESIDUAL
(ITS-90) OUTPUT (ITS-90) (ITS-90)
-1.50010 767504. 4 -1.50005 0.00005
0.99990 685724.0 0.99985 -0.00005
4.50000 587333.1 4.49993 -0.00007
8.00000 504698.0 8.00002 0.00002
11.50000 435062.4 11.50004 0.00004
14.99990 376188.2 14.99997 0.00007
18.50000 326250.7 18.49999 -0.00001
22.00000 2B3763.4 21.99993 -0.00007
25.49990 247504.5 25.49990 -0.00000
28.99990 216469.9 28.99988 -0.00002
32.49990 189830.6 32.49993 0.00003

Temperature ITS-90 = 1/{20 + a1{In(n)] + 32[In ()] + B3I (W]} - 273.15 (°C)
Residual = instrument temperature - bath temperature

Date, Deka T (mdeg C)
0.02 06-Jun-07 -0.63
16-Sep-08  0.00
0.01
o
w
[+
a
g 000 T4 T —p——H % —d— 86— —&
B
e
-0.01
‘0.02IIIIIIIIIIII | N I I T I I | | I A O I I |

-5 0 5 10 15 20 25 30 35
Temperature, Degrees C
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Transmissometer (Wetlabs C-Star)

PO Bex 5K (341} 029-2650

620 Appl=gats St ,, Fax (5&1) 255277

Philomath, CX 97370 W E I o L a b S waneawvellghs. com
C-Star Calibration

Date  Oclober 13. 2009 N CST-407DR Pathlength 25 em

Analog meter

Vy 0.059 V

Vi 4704

Vlul 4.687 V

Termperalure of calibralion water 226 °C

Ambiant temperature during ealibration — . 22.0°C

Relationship of transmittarce (Tr) ta beam attenuation cocfficicnt [c), and pathlength {x, in meters): Tr = ¢
Ta determine nezm transmittance: Tr= (Vy, - Vaasd / {Vrer - Vaare)

To datermine baam attanuation cosficient: ¢ = -1/x * In (Tr)

Vy teter output with the heam hlocked. This is tha offset.

V., Meter cutput in air with 3 clear baam path.

Veer Meter cutput with ciean waler in the palb.

Temperatura of calibration water: temparalure of clear water used Lo oblaln V...
Ambient lamparalura: meter iemperature in air during the calioratian

Vyy  Measured signal ouiput of meler.

ARSV Laurence M. Gould

RevigionL - 6/209
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Fluorometer (Wetlabs ECO-FL)

PO Box 518 (541) 929-5650

wweoes W ETé Labs e

ECO Chlorophyll Fluorometer Characterization Sheet

Date: 9/15/2009 S/N: FLRTD-329

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

Analog

Analog Analog Ranged

Range 1 Range 2 (default) Digital
Dark Counts 0.097 0.054 0.083V 68 counts
Scale Factor (SF) 8 12 24 pgVv 0.0074 pg/count
Maximum Output 4,96 4.96 496V 16330 counts
Resolution 0.7 07 0.7 mV 1.0 counts
Ambient temperature during characterization 223 T

Analog Range: 1 (most sensitive, 0—4,000 counts), 2 (midrange, 0-8,000 counts), 4 (entire range, 0~16,000 counts).
Dark Counts: Signal output of the meter in clean water with black tape over detector.

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

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

The relationship baween fucrescanca and chiorophyik-a concantrations /n-g/ Is highly variable. The scale factor lisked on this
document was determined using a mono-culture of phyloplankion ( Thafassiosira welssfiogl ). The population was assumed 1 be
reasonably haalttly and the concentration was daterminad by using the absorption mathod. To accurately determine chioropiyll
concantration using a Mucrometer, you must perform sacondary measurements on tha populations of Interest. This is typically done
using extraction-basad measuramant tachniquas on discrate samples. For additional Information an determining chioraptiyl
concantration see "Standard Mathods for the Examination of Water and Wastewaler® part 10200 H, published jontly by the Amerikcan
Public Haalth Asscciation, American Water Works Association, and the Water Ervironment Federation.

FLRTD-209_workbookj1 .xls Revision J 3/17/08
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PSP (Eppley model PSP)

THE EPPLEY LABORATORY, INC.

12 Sheffield Avenue, PO Box 419, Newporl, Rhode Island TISA 02840
Phone: 401.247.1020  Fax: 401.847.1031  Email: infeTeppleylsh.com

STANDARDIZATION OF
EPPLEY PRECISION SPECTRAL PYRANOMETER
Model PSP

Serial Number: 3170113

Resistance: 674 £ al 257°C
Temperature Compensation Range:  -20° to + 40°C

This radiomeler has heen compared with Standurd Precision Speclral Pyranameter. Serial
Number 21231F3 in Eppley's Intemvating Hemisphere under radiation intensilies ol
approximatcly 700 watts meter” (roughly onc half a solar constant),

As aresull ol a series of comparisons, it has been found to have a sensitivity of:
8.36 x 10™ volts/watts meler”

The calculatian of this constant is based on the fact that the relatonship belween radiation
intensity and emf is rectilinear to intensities of 1400 wafts meler”. This radiometer is linear o
within £ 0.3% up to this intensity.

The calibration of this insteument is traceable to standard sell-calibrating cavity pyrheliometers
in lerms of the Systems Internationale des Unites (SI units), which participated in the Tenth
Internulional Pyrheliometeic Comparisons (TPC X) at Davos, Switzerland in September-
October 2005,

Eppley recommends a minimum culibration evele of five (3) years bul cneourages annual
culibrations for highest measurement accuracy. Unless otherwise stated in the remarks scction
below or an the Sales QOrder, the results arc “AS FOUND & AN LEIT™.

Ussful conversion facts: | cal em™ min™' = 697.3 watls meter™
| BrUdc-he! = 3,153 watts meter™

Shipped to: Raytheon Technical Serviees (NSF)  Date of Test: January 13, 2010

Port Hueneme, CA
In Charpe of Test "9‘&% y{ M

S.0. Number: 62361 .

Date: January 20, 2010 Reviewed by: " /\ wtrid ! rF -, e .-.J

Remarks:
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PIR (Eppley model PIR)

THE EPPLEY LABORATORY, INC.

12 Shefiield Avenue, PO Boux 419, Newpurl, Rhode [sland TISA 02840
Phone: 401.847.1020  Fax: 4018471031 bmail: info@eppleylsh.com

STANDARDIZATION OF
EPPLEY PRECISION INFRARED RADIOMETER
Model PIR

Scrial Number: 32051F3

Resistance: 700 0 at 23°C
I'emperature Compensation Range: -20° to + 40°C

This pyrecometer has been compared against Eppley’s Bluckbody Calibration System under
radiation intensitics of approximately 200 walls meter™ and an average ambient temperature of
23°C as measured by Slandard Omega Temperature Probe, RTDET.

As a result of a scrics of comparisons, it has been found 1o have a sensitivity ol

3,86 x 10® volts/walls meler™
The caleulation of this canstant is based on the fact that the relationship hetween radiation
intensity and cmf is rcctilinear to intensilies of 700 watts meter”. This radiometer is linear to
within £1.0% up to this intensity.

‘I'he calibration of this instrument is aceable 1o the Inleroational Practical Temperanues Scale
(IPTS) through a precision low-temperature blackbody:.

Lppley recommends a minimum calibration cycle of five (§) yesrs but encourages annual

calibrations lor highest measurement accuracy. Unless otherwise stated in the remarks seclion
below or on the Sales Order, the results arc “AS FOUND / AS LEFT™.

Shipped to: Raytheon Technical Services (NSF)  Date of Test: January 15, 2010
Port Hueneme, CA _ :
In C'harge ol Tesl: M@ a‘x/ %“"&
= ¥

S.0. Number: 62360} e \ 1 3
Date; Junuwary 20, 2010 Reviewed by:  /fenceonn 1) Fendy
Remarks:
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Data Report for LMG1010 ARSV Laurence M. Gould

PAR (QSR-240P)

Riospherical Instruinents Ine.

CALIBRATION CERTINICAI £

Calibraitivn Dele L sE207)

Muodel Nurmnocr Q5SR240

Berizl Nurmber G393

Operaus e

Standard Lamz G5 1 UZ4B M

Praba Fxeitation Valtage 1Range. [ ] 10 VDCi+)
Outout Mo arity: Fosgilive

Prabe Concliticns at Czlib-ationdin 2iry:

Calinration Voltags: 6 VDC{=)
Probe Current. 1.3 mA

Prota Duput Voltege:

Probe llurninated 259 mV
Proba Dark 0.3 my
Probe Net Response 5535 my
RG780 0.4 m

Corracted | smp Qut
Oualpual In Sir (sama condition as cal bration):

D2T1LHS guenlalum®see
___ 009540 uFlom‘aes
Calibratian Seale Factor:
(To caleulale iradianca, divide thie ned voltage reading in Volfs by this value.)

Dry: 1.02710E-17_ “igusntalcm?sss)
E2U8/L+C  ViuDlem®sec)

Mzaes:

1. Al calbrabo s resoenrended.

Z. Calibealion b pen o wdng 2 Shekn: of Spactsl Imaniznes irasashis 10 1na
HEeRal Insthils o7 Standards ard Tashrolzgy (NISTL

3 The collacior should se dzaied Toquan.y aid dashul.

4. Caib-atizn vag perfonned wilk cuzzmer cakle, wien avilzb 2,

QASR240R TRZ4:92
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Data Report for LMG1010 ARSV Laurence M. Gould

Temperature/Relative Humidity (RMYoung model 41372LC)

@ Meteorological Instruments "3 (C—\'\\ \
A\ | 9]

YOUNG

Temperature Sensor Calibration Report

Customer: Raytheon Technical Services Co
Test Number: 44159 Customer PO: RM10889-50
Test Date: 15 Apri 2004 Sales Order: 7108

Test Sensor:
Madel- 41372L.C Serial Number: 6720
Description: Temperature/Relative Humidity Sensor

Report 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 calbration bath facilities. Calibration accuracy + 0.1° Celsius

Bath Current Indicated (1)
Temperature Output Temperature
(degrees C) (milligmps) {degrees C)

-49.98 4.011 -49.93

0.03 12.006 0.04

45,97 19.994 45.96

(1) Calculated from current output

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

Reference lnstrument Serial # NIST Test Reference
Brooklyn Thermometer Model 43-FC 8006-118 204385
Brooklyn Thermometer Model 22332-D5-FC 25071 249763
Brooklyn Thermometer Model 2X400-D7-FC 77532 228080
Keithley Multimeter Modei 191 15232 234027

- /‘ <
Tested By ,_LC‘-/_’/.’.-u Lok '._‘_.T.

R.M. YOUNG COMPANY 2801 Aero Park Drive, Traverse City, Michigan 49686 USA
Tel: 231.945-3980 Fax: 231-246-4772 Email: mot sales@youngusa.com
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Data Report for LMG1010 ARSV Laurence M. Gould

Barometer (RMYoung model 61201)

R.M. Young Company
250 Acoa Pook Drive
Irzvarse City. Michiyan 19556 Uty

CALIBRATICN REPORT
Barometric Pressure Sensor

Customer: Raytheon Polar Ssivices

Test Number: 85081 Custemer PO: RA4567-01
Tesl Dale: B Moy 2000 Sales Order: (50

Test Sensor: o
Madel: 61201 Serisl Numbsr: P4150
Descriptign: Barnme:ra Pressure Sensar

Reperd of calibration comparison of lest barametric pressure sensar wilh Natihal Institule of Standards and
Tachnolcgy trecestls standard pressurs calibrztor at five pressures Inthe R Young Company caenlimlied
pressure facility. Calibration accuracy . 1.0 hPa.

Reference Yoltzge Indicated {1}

Prossure Cutput Pressure
(hPa} [millivotta) {hP=)
200.0 -2 484
878.0 1280 875.0
45n.0 2501 950.1
10250 371 10251
1103 ¢ 49E9 1008.9

(1} Caleulaled trom valtage outpist

Al referencs equipment used in this calib-ativn proceduie have been ested by copansor 1 traceable
stendznds certified by the National Institule of Standards snd Technacloqy.

Relerence: Instniment Sefal & 15T Tes| Reference
D-uck Pressure Contraller Mordel DPIS15 91500497 UKAS Lab 0221
Fluke NMullimeter Model 80604 4855207 233027

Testid By. _ﬁ-cl_%‘v*w}_, -

Tal: 231 025 380 Fyw 13346 TTZ Email: MRS RSTYMIRQUAAL DT RESsil iy T IraLn M
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ARSV Laurence M. Gould

Data Report for LMG1010

GUV (Biospherical Instruments 2511)

7 o adid

OS] UN | = T EOTEICTED

WNRAEIOYUT AT0T L0} T TESLImInT AT Odns 1211000 WS 01176 EFRE0[E) 0l Uug 90ans ST QFCS “2U] sjuamnapku] 1exuandsorg

A 0 a 0 sZQ- o s20° I o & uInPa
s 4] a 0 0o 100 we | ) z dwiogop3
spun WISYO YsHO S19940 TrIs waleg geleag  Ajnjsuodssy pEUD|BNEM SS3IPDY  SIRUURYD
WBWINSEIN Am|penyy
(288 u0)ar o0-30578 L S0-3000€°Z- Sr3000E°T- SO#3EIRLL  Z0+FGH0LS  DIe3UZPLL SrII0ML ) 004C0k [ uvdor3
sun [suonl [s100] w fswon]  Ifswmhad  [isewsygd [(@awoyEd  [(s-auo)ad Juw) SSBIPPY  SRUUBYD
Jwamseay  oBIEYOSHO NIPAWIBSNO (PWSIESYD  sodsyon]  Jed syoal Jsmd 5300 sed sdury]  pBusiwes pueqpeoig
afiie7R|825 _ wnipay@|ras  |[BWEBIRDS  Alassuodsay
TIRTE X SOrEQLEZE GO-3000Z. S0-30C0STH  00-3SPOP'E €0-3095L6  SUAVCESE 01S00RT 56e <l 96c0P3
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LTI Y T COFZ0Z0LL PC-30084 1 POCEO0R Y- 00+3IRLCE £0-31EE6'S  SUESHO? 01302102 e oL opcop3
HI =TT PO-2C0E9'E  PO-I007) € PORSCOIZ'E- 03 IALZ £0030EZ0'9 GO-3BSZLE 0-ADIETT we e ozeop3a
(wuwniar SOPE0ES0'L  w0-30008 1= $O-SC0ST - QD+35B55T  £0-308L8°L  SOFEWEZST 01300ERE £Ie g cLcopa
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WaWRINEERyY  ABIEASHO  MIPOIeSHO |[BwsiEsNo  Jad sjion] Rd sjop] ledsyoa] aad sdurg]  y)5uB|BARM JpAUCIIoUSHY
oGIETO[EOS  WMIPIVRMEDS  |Iewsojeas  Apaisuodssy
Ak dopesedqy [4 13qunN Bel 10ssa001doIogy
(a018ZiB16101-3O BoUE|pEII| [EN034S JO PIEPUTIS 6010 N$8Ya
BOOT/BHS  ABDWRISD IO Nea APW PAOZIS0A0LLET 35EqEIEp UOREIGIRD
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Data Report for LMG1010

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 - 9954 Email: seabird@seabird.com

SENSOR SFRTAT. NTTMRER: 0328

SBE9nlus PRFSSIRE CALIBRATION DATA

CALIBRATION DATE: 19-Aug-09 10000 psia S/N 53980
DIGIQUARTZ COEFFICIENTS: ADS9OM, AD5%90B, SLOPE AND OFFSET:
Cl = -5.847002e+004 ADS90M =  1.13300e-002
c2 = 6.910390e-001 ADS90B = -B.47592e+000
C3 = 1.753360e-002 Slope = 0.99997
Dl = 4.241600e-002 Offset = -0.B8399 (dbars)
D2 = 0.000000e+000
Tl = 3.026040e+001
T2 = -1.938830e-004
T3 = 4.330190e-006
T4 = 2.020250e-009
TS5 = 0.000000e+000
PRESSURE INST INST INST CORRECTED INST RESIDUAL
(PSIA) OUTPUT(Hz) TEMPC) OUTPUT (PSIA) OUTPUT (PSIA) (PSIA)Y
14.520  33053.30 23.1 15.810 14.592 0.072
2001.763  33609.50 23.3 2002.737 2001.462 -0.301
398B8.549  34155.10 23.3 3989.690 3988.358 -0.191
5975.575  34690.70 23.4 5976.997 5975.609 0.034
7962.513  35216.60 23.5 7964.018 7962.573 0.060
9949782  35733.30 23.6 9950.981 9949.479 -0.303
7967.565  35218.00 23.8 7969.306 7967.861 0.296
5975.765  34690.80 24.0 5977.316 5975.928 0.163
3988.162  34155.10 24.1 3989.657 3988.325 0.163
2000.167  33609.10 24.2 2001.302 2000.027 -0.140
14.515  33053.30 24.4 15.882 14.663 0.148
Residual = corrected instrument pressure - reference pressure
Date, Avg Offset(psia)
10 (@] 19-Aug-09 -0.00
<
»
o
b=
&
_1cllllllllllllllllllll ) N0 1 1 T T 1 A O O B
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000
Pressure (PSIA)
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Data Report for LMG1010

ARSV Laurence M. Gould

CTD Temperature (Primary)

SEA-BIRD ELECTRONICS, INC.

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

Phone: (425) 643 - 9866 Fax (425) 643 - 9954 Email: seabird@seabird.com

SENSOR SFRTAT. NTTMRER: 2658

SBE3 TEMPERATIRE CALIBRATION DATA

CALIBRATION DATE: 29-Jul-09 ITS-90 TEMPERATURE SCALE

ITS-90 COEFFICIENTS IPTS-68 COEFFICIENTS

g = 4.31211016e-003 a = 3.6B8121329e-003

h = 6.40111133e-004 b = 6.00716702e-004

i = 2.26655687e-005 ¢ = 1.61707613e-005

j = 2.13388029e-006 d = 2.13541887e-006

£f0 = 1000.0 f0 = 2769.988

BATH TEMP INSTRUMENT FREO INST TEMP RESIUAL
(ITS-90) (Hz) (ITS90) (ITS-90)
-1.5001 2769.988 -1.5001 0.00003
0.9999 2929.468 0.9999 -0.00004
4.4999 3163.780 4.4999 0.00000
7.9999 3411.290 7.9999 -0.00003
11.4999 3672.365 11.4999 -0.00000
14.9999 3947.355 15.0000 0.00007
18.4999 4236.584 18.4999 0.00003
21.9999 4540.384 21.9998 -0.00008
25.4999 4859.095 25.4999 0.00001
28.9999 5192.993 28.9999 -0.00001
32.4999 5542.387 32.4999 0.00002

Tempersture ITS-90 = 1/{g + hlinif ) + ilin"(£,/0] + ilin’(£, )]} - 273.15 (°C)

Tempersture IPTS-68 = 1/{a + blin(f /) + clin'(f, 1)) + dlin (/0)} - 273.15 (°C)
Following the recommendation of JPOTS: T, is assumed tobe 100024 * T, (-2 1035 °C)
Residual = instrument temperature - bath temperature

Date, Offset(mdeg C)
0.02 03-Jul-08  0.15
20-Jul-09  0.00
__ 001
%)
w
9
(=]
é 0.004—k——f—— & L L — . T & r—
=
]
b
w
]
o
-0.01
-o.ozllllIlllllllllllllllllll | I T I |
5 0 5 10 15 20 25 30 as

Temperature, Degrees C
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Data Report for LMG1010 ARSV Laurence M. Gould

CTD Temperature (Secondary)

SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington, 98005 USA
Phone: (425) 643 - 9866 Fax (425) 643 - 9954 Email: seabird@seabird.com

SENSOR SFRTAT. NTTMRER: 1529 SBE3 TEMPERATIRECALIBRATION DATA

CALIBRATION DATE: 29-Jul-0® ITS-90 TEMPERATURE SCALE

ITS-90 COEFFICIENTS IPTS-68 COEFFICIENTS

g = 4.82660904e-003 a = 3.6B121321e-003

h = 6.7142865%e-004 b = 5.98432700e-004

i = 2.57444850e-005 ¢ = 1.46066236e-005

3 = 2.05178869e-006 d = 2.05319361e-006

f0 = 1000.0 f0 = 6133.876

BATH TEMP INSTRUMENT FREO INST TEMP RESIHUAL
TS-90) (Hz) aTs90) (ITS-90)
-1.5001 6133.876 -1.5001 0.00003
0.9999 6488.365 0.9999 -0.00004
4.4999 7009.141 4.4999 -0.00002
7.9999 7559.191 7.9999 -0.00000
11.4999 B8139.286 11.4999 -0.00001
14.9999 B750.193 14.9999 0.00005
18.4999 9392.615 18.4999 0.00003
21.9999 10067.265 21.9999 -0.00001
25.4999 10774.827 25.4999 -0.00001
28.9999 11515.932 28.9998 -0.00008
32.4999 12291.256 32.5000 0.000086

Tempersture ITS-90 = 1/{g + hlln(f /0) + illn"(£ /0] + jlin’(£, M)} - 273.15(°0)
Temperature IPTS-68 = 1/{a + blin(f /) + c[tn’(fu/m + d[ln’(fafm} -273.15(°C)
Following the recommendation of JPOTS: T“ is assumed to be 1.00024 * Tw (2t1035°0C)
Residual = instrument temperature - bath temperature

Date, Offset(mdeg C)
0.02 18-Jun-08  1.08
29Juk09  0.00
__ 0.0t
3)
w
o
O ak - 1
8 0.00 2 S b N, d— — G ——
I}
=3
o
w
]
o
-0.01
_o_ozllll L1 11 | | | T T I I | | .| L1111 L1111
5 0 5 10 15 20 25 30 35

Temperature, Degrees C
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Data Report for LMG1010

ARSV Laurence M. Gould

CTD Conductivity (Primary)

SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington, 98005 USA
Phone: (425) 643 - 9866 Fax (425) 643 - 9954 Email: seabird@seabird.com

SENSOR SFRTAT. NTTMRER: 0350
CALIBRATION DATE: 28-Jul-0%

GHU COEFFICIENTS

g = -4.23251518e+000
h = 4.99914660e-001
i = -2.44893875e-004
3 = 3.78740725e-005
CPcor =

CTcor =

-9.5700e-008 {nominal)
3.2500e-006 {(nominal)

SBE4 CONDUCTIVITY CALIBRATION DATA
PSS 1978: C(35,15,0) = 4.2914 Seimens/meter

ABCDM COEFFICIENTS
a = 6.40695357e-006
b = 4.99193815e-001
¢ = -4.23061882e+000
d = -B.92405219e-005
m = 4.5

CPcor = -9.5700e-008 {nominal)

BATHTEMP BATHSAL BATHCOND INSTFREO INSTCOND  RESIDUAL
(ITS-90)

-1.

.0ooo
0000
.0000
.0ooo
.5000
.0ooo
.5000

(PSU)

0.
34.
34.
34.
34.
34.
34.

o0ooo
1322
7330
7346
7345
7349
7322

(Siemens/m)
.00000
. 79843
.96952
.26265
.60B69
.69049
.06298

ouna anNnNO

(kHz) (Siemens/m) (Siemens/m)
2.91086 0.00000 0.00000
B.02396 2.79845 0.00002
B.23360 2.96951 -0.00001
9.67046 4.26261 -0.00004
10.01954 4.60871 0.00003
11.03817 5.69052 0.00003
11.36722 6.06296 -0.00003

Conductivity = (g + bf* +if +jf*)/10(1 + 8t + ep) Siemens/meter

Conductivity = (af- -l»l)f2 +c+dt)/ [10(] +ep) Siemens/imeter

t = temperature[°C)); p = pressure[decibars); § = CTcor; € = CPeor;

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

0.002

Date, Slope Comection

0.001

01-Jul-08 0.9999251
28-Jul-09 1.0000000

Residual, (S/m)
:

-0.001
-0.002 | | | | | .| | .| | | | |
0 1 2 3 4 5 6 7
Conductivity (Siemens/m)
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Data Report for LMG1010

ARSV Laurence M. Gould

CTD Conductivity (Secondary)

SEA-BIRD ELECTRONICS, INC.
1808 136th Place N.E., Bellevue, Washington, 98005 USA

SENSOR SFRTAT. NTTMRER: 2293
CALIBRATION DATE: (M-Aug-09

GHI COEFFICIENTS

g = -1.07106977e+001
h = 1.47937162e+000
i = -2.03328336e-003
§ = 2.25937108Be-004
CPcor =

CTcor =

-9.5700e-008 {nominal)
3.2500e-006 {(nominal)

Phone: (425) 643 - 9866 Fax (425) 643 - 9954 Email: seabird@seabird.com

SBE4 CONDUCTIVITY CALIBRATION DATA
PSS 1978: C(35,15,0) = 4.2914 Seimens/meter

BATHTEMP BATHSAL BATHCOND INST FREO
(ITS-90)

-1.

.0ooo
0000
.0000
.0ooo
.5000
.0ooo
.5000

(PSU)

0.
34.
34.
34.
34.
34.
34.

0000
7538
7552
7564
7564
7556
7512

(Siemens/m)
.00000
.B0001
.97124
.26504
.61128
.69349
.06592

ouna anNnNO

ABCDM COEFFICIENTS

a = 6.88055225e-007

b = 1.47388455e+000

¢ = -1.06988411e+001

d = -B.11854457e-005

m = 6.1

CPcor = -9.5700e-008 {nominal)

INST COND RESIDUAL

(kHz) (Siemens/m) (Siemens/m)
2.69423 0.00000 0.00000
5.12316 2.80003 0.00002
5.23516 2.97121 -0.00003
6.01421 4.26505 0.00001
6.20600 4.61129 0.00001
6.77016 5.69347 -0.00002
6.95362 6.06594 0.00001

Conductivity = (g + bf* +if +jf*)/10(1 + 8t + ep) Siemens/meter
Conductivity = (af- -l»l)f2 +c+dt)/ [10(] +ep) Siemens/imeter
t = temperature[°C)); p = pressure[decibars); § = CTcor; € = CPeor;
Residual = (instrument conductivity - bath conduciivity) using g, h, i, j coefficients

0.002

Date, Slope Comection

0.001

01-Jul-08 0.9999709
04-Aug-09 1.0000000

Residual, (S/m)
:

5
8

-0.002

2 3 4 5
Conductivity (Siemens/m)
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Data Report for LMG1010 ARSV Laurence M. Gould

CTD Dissolved Oxygen (Primary)

SEA-BIRD ELECTRONICS, INC.

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

SENSOR SERTAT. NTTMRER: 0202 SBE 43 OXYGEN CALIBRATION DATA
CALIBRATION DATE: 10-Feb- 10p

COEFFICIENTS A = -2.5352e-003 NOMINAL DYNAMIC COEFFICIENTS

Sec = 0.4396 B = 1.5776e-004 D1 = 1.92634e-4 H1 = -3.30000e-2
Voffset = -0.5190 C = -2.8566e-006 D2 = -4.64B03e-2 H2 = 5.00000e+3
Tau20 = 1.60 E nominal = 0.036 H3 = 1.45000e+3

BATH OX BATHTEMP BATHSAL  INSTRUMENT INSTRUMENT RESIDUAL

(mlh ITS-90 PSU OUTPUT(VOLTS) OXYGEN(mII) (ml/
1.24 2.00 0.00 0.812 1.24 ~0.00
1.26 6.00 0.01 0.853 1.7 0.o00
1.28 12.00 0.01 0.912 1.29 a.o00
1.29 20.00 0.01 0.987 1.30 0.00
1.31 26.00 0.02 1.053 1.32 0.01
1.32 30.00 0.02 1.097 1.33 0.01
4.33 2.00 0.00 1.538 4.31 -0.02
4.34 6.00 0.01 1.662 4.313 ~0.01
4.38 20.00 0.01 2.101 4.38 ~0.00
4.39 12.00 0.01 1.857 4.38 ~0.01
4.42 30.00 0.02 2.438 4.41 -0.00
.42 26.00 0.02 2.312 4.4 0.01
6.90 30.00 0.02 3.516 6.89 -0.01
6.97 20.00 0.01 3.033 6.95 -0.01
7.02 26.00 0.02 3.365 7.04 0.01
7.04 6.00 0.01 2.382 7.06 0.02
7.06 2.00 0.00 2.188 7.07 0.00
7.09 12.00 0.01 2.686 7.09 ~0.00

Oxygen (ml) = Soc * (V + Voffset)* (1.O0+A*T+B*T +C* T) * OxSol(T,S) * exp(E * P/K)
V = voltage output from SBE43, T = emperawre [deg C), S = salinity [PSU] K = emperature [deg K]
OxSol(T,S) = oxygen saturation [mlA), P = pressure [dbar], Residual = instrument oxygen - bath oxygen

Date, Delta Ox (mlA)
0.2 [ 10-Feb-10p 1.0000

0.1

éoc — ______i“

]

=

3

801

_0‘2IIIIIIII e rrere e e e

4 5 6
Oxygen (mll)
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Data Report for LMG1010 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 - 9954 Email: seabird@seabird com

SENSOR SFERTAT. NTTMRER: 0179 SBE 43 OXYGEN CALIBRATION DATA
CALIBRATION DATE: 11-Feb-10p

COEFFICIENTS A = -9.7918e-003 NOMINAL DYNAMIC COEFFICIENTS

Soc = 0.4665 B = 4&.0107e-004 D1 = 1.92634e-4 H1 = -3.30000e-2
Voffset = -0.4865 C = -3.6104e-006 D2 = -4.64B03e-2 H2 = 5.00000e+3
Tau20 = 1.12 E nominal = 0.036 H3 = 1.45000e+3

BATH OX BATHTEMP BATHSAL  INSTRUMENT INSTRUMENT RESIDUAL

(mlh ITS-90 PSU OUTPUT(VOLTS) OXYGEN(mII) (ml/
1.29 2.00 0.01 0.778 1.29 0.00
1.30 6.00 0.01 0.822 1.30 ~0.00
1.32 12.00 0.01 0.888 1.32 a.o00
1.33 20.00 0.01 0.968 1.3 0.00
1.34 26.00 0.02 1.021 1.35 0.00
1.35 30.00 0.02 1.054 1.36 0.01
4.35 2.00 0.01 1.465 4.3 ~0.01
4.38 6.00 0.01 1.613 4.7 ~0.01
4.41 12.00 0.01 1.827 4.40 ~0.00
4.42 20.00 0.01 2.075 4.4 ~0.01
4.43 26.00 0.02 2.240 4.4 0.00
4.43 30.00 0.02 2.336 4.4 ~0.00
7.02 30.00 0.02 3.420 7.02 ~0.00
7.06 12.00 0.01 2.639 7.07 0.01
7.07 20.00 0.01 3.031 7.06 ~0.00
7.09 6.00 0.01 2.314 7.09 0.00
7.10 2.00 0.01 2.0%0 7.11 0.01
7.15 26.00 0.02 3.322 7.16 0.01

Oxygen (ml) = Soc * (V + Voffset)* (1.O0+A*T+B*T +C* T) * OxSol(T,S) * exp(E * P/K)
V = voltage output from SBE43, T = emperawre [deg C), S = salinity [PSU] K = emperature [deg K]
OxSol(T,S) = oxygen saturation [mlA), P = pressure [dbar], Residual = instrument oxygen - bath oxygen

Date, Delta Ox (mlA)
0.2 [ 11-Feb-10p 1.0000
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CTD Primary Fluorometer (starting at cast 5)

PO Box 518 (541) 820-5650

S, WET@Labs — ofEE

ECO Chlorophyll Fluorometer Characterization Sheet

Date: 9/30/2010 SIN: FLRTD-867

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

Analog

Analog Analog Ranged

Range1 Range2 (default) Digital
Dark Counts 0.088 0.054 0.037 V 54 counts
Scale Factor (SF) 6 13 25 pgv 0.0076 pg/licount
Maximum Output 40 401 401V 16326 counts
Resolution 0.7 07 0.7 mV 1.0 counts
Ambient temperature during characterization 215<C

Analog Range: 1 (most sensitive, 04,000 counts), 2 (midrange, 0—8,000 counts), 4 (entire range, 0—16,000 counts).
Dark Counts: Signal output of the meter in clean water with black tape over detector.

SF: Determined using the following equation: SF = x + (output - dark counts), where x is the concentration of the
solution used during instrument characterization. SF is used to derive instrument output concentration from the raw
signal output of the fluorometer.

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

The retationship between fuorescence and chiorophyii-a concanirations in-situ s highly variable. The scale factor isted on this
document was determined using a mono-cukture of phytoplankion { Thalassiosira welssfogd ). The population was assumed fo be
reasonably healthy and the concentration was determined by using the absorption method. To accurately determine
concentration using a flucrometer, you must perform secondary measurements on the populations of Interest. This Is typically done
using extraction-based measurament techniques on discrete sampies. For additional Information on determining chiorophy®
concentration see "Standard Methods far the Examination of Water and Wastewater” part 10200 H, published jointty by the American
Public Health Association, American Water Works Association, and the Water Environment Federation.

FLRTD-867_workbook xls Revision J 3n7noe
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CTD Secondary Fluorometer (was primary for cast 1 through 4)

PO Box 518 (541) 920-5650

Site,  WET@Labs — ofEw

ECO Chlorophyll Fluorometer Characterization Sheet

Date: 2/4/2010 SIN: FLRTD-1735

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

Analog

Analog Analog Ranged

Range1 Range2 (default) Digital
Dark Counts 0.059 0.026 0010 v 52 counts
Scale Factor (SF) 8 13 25 pgVv 0.0078 pgiVcount
Maximum Output 497 4497 497V 16380 counts
Resolution 08 08 0.8 mv 1.0 counts
Ambient temperature during characterization 23°C

Analog Range: 1 (most sensitive, 04,000 counts), 2 (midrange, 0—8,000 counts), 4 (entire range, 0-16.000 counts).
Dark Counts: Signal cutput of the meter in clean water with black tape over detector.

SF: Determined using the following equation: SF = x = (output - dark counts), where x is the concentration of the
solution used during instrument characterization. SF is used to derive instrument output concentration from the raw
signal output of the fluorometer.

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

The relationship between fluorescence and chiorophyl-a concenérations in-situ Is highly variabie. The scale factor listed on this
document was determined using a mono-culture of phytoplankton ( Thalasslosira weissfiogl ). The population was assumed to be
reasonably healthy and the concentration was determined by using the absorption method. To accurately determine chiorophyll
concantration using a fluoromester, you must perform secondary measurements an the populations of Interest. This Is typically done
using extraction-based measurement techniques on discrete samples. For adaiional Information on determining chioropivyil
concantration see "Standard Methods for the Examination of Water and Wastewater” part 10200 H, published jointly by the American
Public Health Assoclation, American Water Works Association, and the Water Environment Fedaration.

FLRTD-1735_workbookj1.xls Revision J 317,08
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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: QSP-200L
Serial Number: 4403
Operator: TPC
Standard Lamp: GS1024(8/28/08)
Operating Voltage Range: 6 to 15 VDC (#)
Note: The QSP-200 uses a log amplifier to measure the detector signal current with V = log | (Amps) / IRef
To calculate irradiance, use this formula:
I Trradiance = Gahbration factor * (10 Light signal Voltage - 107 Dark Voltage) |
With the riate (solar corrected) Irradiance Calibration Factor:
Dry Calibration Factor:| 2.08E+13 |Jquanta/cm?*sec/"amps" 3.45E-05 Ei'lsteinslcm’-secFamps"
Wet Calibration Factor:| 3.50E+13 |quantalcm?*sec/"amps" 5.81E-05 H:Eitsteinslcmhsecl‘amps"
Sensor Test Data and Results”
Sensor Supply Current (Dark): 86.4 mA
Supply Voitage: [] Volts
Lamp Integrated PAR Irradiance: | 9.27E+15 |quantalcm™-sec 0.01540 luEinsteins/cm?sec
SC3 Immersion Coefficient:| 0.584 Scalar Correction: 1 PAR Solar Correction:] 1.0000
Measured Estmated  Calc. Testrrad,
Nominal Calibrated Sensor Measured Signal  Signal  Output Error (quanta/
Filter OD  Trans. Voltage Trans. (Amps) (Amps) (Volts) (Voits)  Error (%) cmz-sec!
No Filter | 100.00% 2.651 100.00% 448E-08 | 448E-08| 2.652 0.001 0.0 9.27E+15
0.3 36.10% 2218 38.70% 1.84E-08 | 1.62E-08 | 2212 -0.006 -1.8 3.40E+15
05 27.60% 2105 28.22% 1.26E-08 | 1.24E-08 | 2.087 -0.008 22 2.62E+15
1 8.27% 1.661 0.95% 4.46E-09 | 4.15E-08 1.632 -0.029 £8 9.23E+14
2 1.11% 0.854 1.20% 5.76E-10 | 4.976-10| 0.804 -0.050 -13.8 1.196+14
3 0.05% 0.260 0.09% 4.23E-11 | 2.30E-11 0.214 -0.0468 435 |8.77E+12
Dark Before:  0.145  Volts
Light - No Filter Hidr.:~ 2.650 _ Volts lpee= 1.00E-10 Amps
Dark After - NFH:~ 0.146_ Volts lpak =~ 1.20E-10 Amps RG780 0.205
Average Dark  0.145  Volts 10"%** ="1.307655 Amps
Notes:
1. Annual calbration Is recommended.
2. There Is Increasing error associated with readings below zero.
3. The collector should be cieaned frequently with alcohol.
4) This section s for Infernal use and for more advanced analysis.

QSP-200L,QSP2300(2006- ) .xIs
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CTD Transmissometer

PO fox 512
520 Applegats 51
Philarnath, OR 897370

(€41} 9205650
Fax {541} 824-5277
veaw, wetlsbs.com

C-Star Calibration

Date  Oclober 14, 2009 SINH CST-B30DR Pathlength 25 e

Analog meter

Vy 0.059 V
Vyr 4793 V
Vear 4651 V
Temperalure of nzlibration water 231 °C

Ampient temoerature during calibralion 23.0 "C

P

Relationsnin of ransmittance {17} 10 buenn altenuation coefficient {c}, and pathlergth (x. in malpre): Tr= e

To determine beam transmittance: Tr = (Vg - Vaand § (Vear - Voars)

To detarmine beam attenuation cacfficient: ¢ =-1/x* In (Tr)

Vs Meter output with the beam blocked. This is the offsat.

V,.- Meter outout in alr with & clear beam path

Vo  Meier output with clean water in the paln.

Temperatura of calibration vater: lerperaiura of clean water used 1o oblain V.

Ambianl lemperature: meter iemperatura in air during the calibration.
V,,  Measured signal output of meter.

Revision L G908
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ARSV Laurence M. Gould

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
330 05:21 Started data logging at 68° West
333 16:15 Stopped data logging Palmer Station
334 15:38 Started data logging Palmer Station
337 Fluorometer s/n 1735 on the CTD

was suspiciously low. On cast

number 5, we put another

fluorometer, s/n 867, on as the

primary and kept 1735 on as the

secondary. The raw voltage from

1735 was reading much lower than

867. It was definitely broken. Data

should be taken from 867.
349 22:04 Stopped data logging Palmer Station
350 14:10 Started data logging Palmer Station
354 07:23 Stopped data logging 68° West data limit
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