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Introduction

The NBP data acquisition systems continuously logs data from the instruments used
during the cruise. This document describes:

e The structure and organization of the data on the distribution media
e The format and contents of the data strings

e Formulas for calculating values

e Information about the specific instruments in use during the cruise

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

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

The data is distributed on a DVD-R written in ISO9660 level-1 format. It is readable by
virtually every computing platform.

All data has been packaged in Unix tar archive files. Most files inside the tar archive have
been compressed to reduce size. Compressed files are identifed by the extension “gz”.
Tools are available on all platforms for uncompressing and de-archiving these files:

On Macintosh, use Stuffit Expander with DropStuff.

On Windows, use WinZip or the freeware program 7zip (installer is located in
/other/7zip.exe).

tar, gzip, and gunzip are standard tools on all Unix and Unix-like systems.
MultiBeam and BathyW data are distributed separately.

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

Archive Commands

All archives were created using the command:
tar [z]cvf archive _name files_to_archive

With [z] being used to create “.tgz” archives.

To create a list of the files in the archive, use the Unix command:
tar [z]tvF archive _name > contents.list

where contents. list is the name of the file to create

To extract the files from the archive:
tar [z]xvF archive _name file(s)_ to_extract

Raytheon Polar Services 1 United States Antarctic Program
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Distribution Contents at a Glance

Volume 1
NBPO0602A.gmt rvdas/nav/
NBP0602A.mgd 602Aadcp.tar
0602Abe.mgd 602Agp02.tar
0602Atrk.jpg 602Agyrl.tar
0602Atrk.ps 602APCOD.tar
0602Atrk.pdf 602Aseap.tar
NBPO602A.trk 602Asplb.tar
602Adata.doc 602Asp2a.tar
602Adata.pdf 602Atrax.tar
INSTCOEF.TXT
rvdas/uw/
adcp/ 602Abatl.tar
0602Amat.tar 602Aengl.tar
602AfIrl.tar
images/ 602Agrvl.tar
cruisetrk.gif 602Aknud.tar
isobars.tar 602Ambdp.tar
ice.tar 602Ametl.tar
wx.tar 602Aoyol.tar
602Apco2.tar
ocean/ 602Apguv.tar
602Axbt.tar 602Asvpl.tar
602Asynl.tar
602Atsgl.tar
process/
602AJGOF.tar scirep/
602AMGD.tar Weekly cruise reports in
602APCO2.tar rich-text and PDF
602APROC. .tar format.
602AQC.tar
other/
7zip.exe
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Distribution Contents

Cruise Information

NBPO602A, “SHALDRIL II.” Punta Arenas, Chile 1 March 2006 to Punta Arenas, Chile 5
April 2006.

Cruise Track

The distribution DVD includes a GMT cruise track file (NBP0602A.trk). It contains the
longitude and latitude at one-minute intervals extracted from the NBP0602A.gmt file.

A plot of the cruise track is available in postscript, pdf, and jpeg formats, in the files:
0602Atrk.jpg, 0602Atrk.pdf, and 0602Atrk.ps.

Satellite Images

Satellite, weather, and isobar images processed during this cruise can be found in the
directory /images in three tar files: ice.tar, isobar.tar, and wx.tar (weather).

Science Reports

Cruise weekly science reports are located in the directory /scirep.

NBP Data Products
Two datasets are created on each cruise: JGOFS and MGD77.

The data processing scripts used to produce JGOFS and MGD77 data sets create a
number of intermediate files. These files are included on the data distribution media in a
file called 602Aproc. They are included to make re-processing easier in the event of an
error, but no extensive detail of the formats is included in this document. For information,
please contact itvessel@usap.gov.

JGOFS

The JGOFS data set may be found on the distribution media in the file
/process/602AJGOF.tar. The archive contains one file produced for each day named
jgDDD.dat.gz, where DDD is the year-day the data was acquired. The “.gz” extension
indicates that the individual files are compressed before archiving. Each daily file consists
of 22 columnar fields in text format as described in the table below. The JGOFS data set
is created from calibrated data decimated at one-minute intervals. Several fields are
derived measurements from more than a single raw input. For example, Course Made
Good (CMG) and Speed Over Ground (SOG) are calculated from gyro and GPS inputs.
Daily plots during the cruise are produced from the JGOFS data set. Note: Null, unused,
or unknown fields are indicated as “NAN” as 9999 in the JGOFS data.

Field Data Units

01 GMT date dd/mm/yy

02 GMT time hh:mm:ss

03 NGL latitude (negative is South) t.tttt

04 NGL longitude (negative is West) 009.9999

05 Speed over ground Knots

06 GPS HDOP -

07 Gyro Heading Degrees (azimuth)
08 Course made good Degrees (azimuth)
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Field Data Units
09 Mast PAR uEinsteins/meter” sec
10 Sea surface temperature °C
11 Sea surface conductivity siemens/meter
12 Sea surface salinity PSU
13 Sea depth (uncorrected, calc. sw sound vel.  meters
1500 m/s)
14 True wind speed (max speed windbird) meters/sec
15 True wind direction (max speed windbird) degrees (azimuth)
16 Ambient air temperature °C
17 Relative humidity %
18 Barometric pressure mBars
19 Sea surface fluorometry volts (0-5 FSO)
20 Not used -
21 PSP wim?
22 PIR wim?
MGD77

The MGD77 data set is contained in a single file for the entire cruise. It can be found in
the top level of the distribution data structure as NBPO602A.mgd. The file
NBPO0602A.gmt is created from the MGD77 dataset using the “mgd77togmt” utility.
NBPO0602A.gmt can be used with the GMT plotting package.

The data used to produce the NBP0602A.mgd file can be found at the root of the
distribution media and in the file /process/602Aproc.tar. The data files in the archive
contain a day’s data and follow the naming convention Dddd.fnl.gz, where ddd is the
year-day. These files follow a space-delimited columnar format that may be more
accessible for some purposes. They contain data at one-second intervals rather than one
minute and are individually “gzipped” to save space. Below is a detailed description of the

MGD77 data set format.

All decimal points are implied. Leading zeros and blanks are equivalent. Unknown or
unused fields are filled with 9's. All “corrections”, such as time zone, diurnal magnetics,
and EOTVOS, are understood to be added.

Col Len | Type | Contents Description, Possible Values, Notes
1 1 Int Data record type Set to “5” for data record
2-9 8 Char | Survey identifier
10-12 3 int Time zone correction Corrects time (in characters 13-27) to
GMT when added; 0 = GMT
13-16 4 int Year 4 digit year
17-18 2 int Month 2 digit month
19-20 2 int Day 2 digit day
21-22 2 int Hour 2 digit hour
23-27 5 real Minutes x 1000
28-35 8 real Latitude x 100000 + = North
- = South. (—9000000 to 9000000)
36-44 9 real Longitude x 100000 + = East
- = West. (=18000000 to 18000000)
45 1 int Position type code 1=0bserved fix
3=Interpolated
9=Unspecified
46-51 6 real Bathymetry, 2- way In 10,000th of seconds. Corrected for
travel time transducer depth and other such
corrections
52-57 6 real Bathymetry, corrected | In tenths of meters.
depth

Raytheon Polar Services
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Col Len | Type | Contents Description, Possible Values, Notes
58-59 2 int Bathymetric correction | This code details the procedure used for
code determining the sound velocity correction
to depth
60 1 int Bathymetric type code | 1 = Observed

3 = Interpolated (Header Seq. 12)
9 = Unspecified

61-66 6 real Magnetics total field, In tenths of nanoteslas (gammas)
1°" sensor
67-72 6 real Magnetics total field, In tenths of nanoteslas (gammas), for
2"P sensor trailing sensor
73-78 6 real Magnetics residual In tenths of nanoteslas (gammas). The
field reference field used is in Header Seq. 13
79 1 int Sensor for residual 1=1%or leading sensor
field 2=2"0or trailing sensor
9 = Unspecified
80-84 5 real Magnetics diurnal In tenths of nanoteslas (gammas). (In
correction nanoteslas) if 9-filled (i.e., set to “+9999"),

total and residual fields are assumed to
be uncorrected; if used, total and
residuals are assumed to have been
already corrected.

85-90 6 F6.0 | Depth or altitude of (In meters)
magnetics sensor + = Below sea level
3 = Above sea level
91-97 7 real Observed gravity In 10" of mgals. Corrected for Eotvos,
drift, tares

98-103 | 6 real | EOTVOS correction In 10™ of mgals.

E = 7.5 V cos phi sin alpha + 0.0042 V*V
104-108 | 5 real | Free-air anomaly In 10" of mgals

G = observed

G = theoretical

109-113 | 5 char | Seismic line number Cross-reference for seismic data

114-119 | 6 char | Seismic shot-point
number

120 1 int Quality code for 5=Suspected, by the originating institution
navigation 6=Suspected, by the data center

9=No identifiable problem found

Science of Opportunity

ADCP

The ADCP system measures currents in a depth range up to 1200 m (OS38 in deep
profiling mode). In bad weather, ice, or unfavorable sea state the range is reduced, and
sometimes no valid measurements are made. ADCP data collection is the OPP-funded
project of Eric Firing (University of Hawaii) and Teri Chereskin (Scripps Institution of
Oceanography). Data is collected on both the LMG and the NBP for the benefit of
scientists on each cruise, and for the long-term goal of building a profile of current
structure in the Southern Ocean.

Matlab “.mat” files containing current contour and vector data have been placed in the file
/adcp/0602AMAT . tar. Please note that these files must be considered preliminary
only. Data are not a “final product” until post-processing has been performed by the
principal investigators. For more information on data format, post-processing, and for
data download, please visit: http://currents.soest.hawaii.edu
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A data feed is sent from the ADCP system to RVDAS whenever a reference layer is
acquired. This feed contains east and north vectors for ship’s speed, relative to the
reference layer, and ship’s heading. This data is saved in files located in 602Aadcp.tar
in the directory /rvdas/nav.

pCO,

The NBP carries a pCO, measurement system from Lamont-Doherty Earth Observatory
(LDEO). pCO, data is recorded by RVDAS and transmitted to LDEO at the end of each
cruise. pCO,data is archived in the file 602Apco2. tar in the /process directory, which
contains the pCO; instrument’s data merged with GPS, meteorological and other
oceanographic measurements. For more information contact Colm Sweeney
(csweeney@ldeo.columbia.edu).

Cruise Science

XBT

During the cruise, eXpendable BathyThermographs were used to obtain water column
temperature profiles. XBT profiles allow corrections to the sound velocity profile for the
multi-beam system. The data files from these launches are included as 602Axbt.tar in
the Zocean directory.

RVDAS

The Research Vessel Data Acquisition System (RVDAS) was developed at Lamont-
Doherty Earth Observatory of Columbia University and has been in use on its research
ship for many years. It has been extensively adapted for use on the USAP research
vessels.

Daily data processing of the RVDAS data is performed to calibrate and convert values
into useable units and as a check of the proper operation of the DAS. Both raw and
processed data sets from RVDAS are included in this data distribution. Quality-control
plots for most instruments are created daily, and may be found in postscript format in the
file /process/602AQC.tar. The tables below provide detailed information on the sensors
and data. Be sure to read the “Significant Acquisition Events” section for important
information about data acquisition during this cruise.

Sensors and Instruments

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

The naming convention for data files produced by the sensors and instruments is
NBP[CruiselD][ChannellD].dDDD

Example: NBP0107metl.d317

e The CruiselD is the numeric name of the cruise, in this case, NBP602A.

e The ChannellD is a 4-character code representing the system being logged. For
example the meteorology designation is “met1”.

e DDD is the day of year the data was collected

Raytheon Polar Services 6 United States Antarctic Program
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Underway Sensors

Meteorology and Radiometry

Measurement Channel Collect. Status | Rate Instrument

ID
Air Temperature metl Continuous 1 sec R. M. Young 41372LC
Relative Humidity metl Continuous 1 sec
Wind Speed/Direction | metl Continuous 1 sec R.M. Young 5106
Barometer metl Continuous 1 sec R.M. Young 61201
PIR (LW radiation) metl Continuous 1 sec Eppley PIR
PSP (SW radiation) metl Continuous 1 sec Eppley PSP
PAR metl Continuous 1 sec BSI QSR-240
GUvV guv Continuous 2 sec BSI PUV-2511
PUV puv Continuous BSI PUG-2500
Geophysics
Measurement Channel | Collect. Status | Rate Instrument

ID
Gravimeter grvl Continuous 10 sec* LaCoste & Romberg
Magnetometer magl Not collected 15 sec EG&G G-866
Bathymetry batl Per direction Varies ODEC Bathy 2000
Bathymetry knul Per direction Varies Knudsen 320B/R
Bathymetry siml Not collected Varies Simrad EK500 Sonar

*Data is output every second but only changes every 10 seconds.

Oceanography
Measurement Channel Collect. Status | Rate Instrument

ID
Conductivity tsgl Continuous 6 sec SeaBird SBE-21
Salinity tsgfl Continuous 6 sec Calc. from pri. temp
Sea Surface Temp tsgl Continuous 6 sec SeaBird 3-01/S
Fluorometry flrl Continuous 1sec Turner 10-AU-005
Fluorometry flrl & tsg1 | Continuous 6 sec
Transmissometry tsgl Continuous 6 sec WET Lab C-Star
pCO, pco2 Continuous 70 sec (LDEO)
ADCP adcp Continuous varies RD Instruments
Navigational Instruments
Measurement Channel Collect. Status | Rate Instrument

ID
Trimble GPS PCOD Continuous 1 sec Trimble 20636-00SM
Gyro gyrl Continuous 0.2 sec Yokogawa Gyro
SeaPath seap Continuous 1 sec SeaPath 200
Raytheon Polar Services 7 United States Antarctic Program
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Raw Data

Data is received from the instrument system via RS-232 serial connections. A time tag is
added by RVDAS at the beginning of each line of data in the form,

yy+dd:hh:mm:ss.sss [data stream from instrument]

where

yy = two-digit year

ddd = day of year

hh = 2 digit hour of the day
mm = 2 digit minute

$S.8SS = seconds

All times are reported in UTC.

The delimiters that separate fields in the raw data files are often spaces and commas but
can be other characters such as: = @. Occasionally no delimiter is present. Care
should be taken when reprocessing the data that the field's separations are clearly
understood.

In the sections below a sample data string is shown, followed by a table that lists the data
contained in the string.

Raytheon Polar Services 8 United States Antarctic Program
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Underway Data

Sound Velocity Probe (svpl)
00+348:01:59:52.128 1539.40

Field |Data Units
1 RVDAS Time tag
2 Sound velocity in ADCP sonar well m/s

Meteorology (metl)
01+322:00:03:27.306 04.5 292 010 05.7 294 010 0959.6 000.2 093.1

-000.1537 0001.0886 0012.8248

Field |Data Units
1 RVDAS time tag

2 Port anemometer speed (relative) m/s
3 Port anemometer direction (relative) deg
4 Port anemometer standard deviation deg
5 Starboard anemometer speed (relative) m/s
6 Starboard anemometer direction (relative) deg
7 Starboard anemometer standard deviation deg
8 Barometer mBar
9 Air temperature °C
10 Relative humidity %

11 PSP (short wave radiation)* mV
12 PIR (long wave radiation)* mV
13 PAR (photo synthetically available radiation)* mV

*See page 20 for calculations.

Raytheon Polar Services 9 United States Antarctic Program



Data Report NBPO602A Nathaniel B. Palmer

Gravimeter (grvl)
There are two sets of fields output by the gravity meter. The data record is output once per second,
and identified by “$DAT” in the id field. A summary of sensor environmental data is output every ten
seconds, identified by “%ENV” in the id field.

Data record ($DAT):

05+194:00:00:27.995 $DAT,2005/ 7/13, 0: 7: 7.36,194, 9050.37, 9050.06, 5410.86, -0.00, -
0.01, -0.02, 0.00, 0.00, 0.70, 0.19, -0.12, -0.25, 0.00,-69.45711315, -54.32181487,
0.000, 285.200,

Field |Data Conversion Units

1 RVDAS time tag

2 Text string (id field) $DAT for data record

3 Date YYYY/MM/DD

4 Time HH:MM:SS.SS

5 Day of Year DDD

6 Gravity count mgal = count x 1.0046 + offset count

7 Spring Tension CuU

8 Beam Position Volts x 750,000

9 VCC

10 |AL

11 |AX

12 |VE

13 |AX2

14 |XACC2

15 |LACC2

16 |CROSS ACCEL GAL

17 |LONG ACCEL GAL

18 |EOTVOS CORR MGAL
19 [LONGITUDE Degrees
20 |LATITUDE Degrees
21 HEADING Degrees
22 |VELOCITY Knots

Environmental record ($ENV)

05+183:19:13:10.945 %ENV,2005/ 7/ 2,19:19:52.16,183,S-036/V1.5, 3.34,
47.19, 20.34,1.111840E-1,-0.57700,-0.10591, 0.40180, 2.55260, 0.43000,
1, 300

Field |Data Conversion Units

RVDAS time tag

Text string (id field) $ENV for environmental record

Date YYYY/MM/DD

Time HH:MM:SS.SS

Day of Year DDD

Meter ID

Meter Pressure inch-Hg

ONO|O[RRIWIN(F

Meter temp °C

©

Ambient temp °C

10 K-Factor

11 |VCC Coeff

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

12 AL Coeff

13 AX Coeff

14 VE Coeff

15 |AX2 Coeff

16  |Serial Filter Length Seconds
17 QC Filter Length Seconds

Bathy 2000 (batl)

00+019:23:59:53.901 ;104485.3ME -23.0,

100000.0,-99.9,0000@01/11/00,

23:59:52.08 PW2 PF1 SF1 PL3 MO4 SB3 POO TX1 TR: GM5 1500 06.7 -72.1

Field

Data

Format / Possible Values

Units

1

RVDAS time tag

2

Flagged low frequency chn. depth w/ |;FDDDDD.Dun where F = flag

units

(V for valid, | for invalid), D=depth,
un = units

meters

Low Frequency echo strength

EEE.EE

dB

Flagged high freq. chn. depth

not used

High frequency echo strength

not used

Signed heave data

SHHHH

cm

Date

mm/dd/yy

Time

hh:mm:ss

OOV~ lW

Transmit pulse window type

PW1=Rectangular
PW2=Hamming
PW3=Cosine
PW4=Blackman

10

Primary transmit frequency

PF1=3.5 kHz
PF2=12.0 kHz

kHz

11

Parametric mode secondary
frequency

SF1=3.5 kHz
SF2=12.0 kHz

kHz

12

Pulse length

PL1=200usec
PL2=500usec
PL3=1msec
PL4=2msec
PL5=5msec
PL6=10msec
PL7=25msec
If transmit mode is FM:
PL1=25msec
PL2=50msec
PL3=100msec

13

Operating mode

MO1=CW parametric
MO2=CW
MO3=FM parametric
MO4=FM

14

Frequency sweep bandwidth

SB1=1 kHz
SB2=2 kHz
SB3=5 kHz

kHz

15

Power level

PO1 = 0dB

PO2 = -6dB

PO3 =-12dB
PO4 = -18dB
PO5 = -24dB
PO6 = -30dB
PO6 = -30 dB

Raytheon Polar Services

11 United States Antarctic Program



Data Report NBP0O602A

Nathaniel B. Palmer

Field |Data Format / Possible Values Units
PO7 = -36dB
PO8 = -42dB
16 |Transmit mode TX1=single ping active
TX2=pinger listen
TX3=multipinging TR
TX4=multipinging TR
TX5=multipinging TTRR
TX6=multipinging TTTTRRRR
TX7=multipinging TTTTTRRRRR
17 Transmit Rate TR3 = 4Hz Hz
TR4 = 2Hz
TR5=1Hz
TR6 = .5Hz
TR7 = .33Hz
TR8 = .25Hz
TR9 = .20Hz
TR: =.10Hz
TR; = .05Hz
18 |System gain mode GMO=hydrographic AGC
GM1 to GM9=hydrographic +3db to
+ 27db manual.
GMA to GMD=hydrographic + 30db
through + 60db manual
GME to GMK=sub-bottom 1
through sub-bottom 7
19 |Speed of sound m/sec
20 |Depth of sonar window below sea- meters
level
21 Background noise level in fixed point dB/V
reference
Knudsen (knud)
99+099:00:18:19.775 HF,305.2,LF,304.3
Field |Data Units
1 RVDAS time tag
2 HF = High frequency flag (12 kHz)
3 High frequency depth meters
4 LF = Low frequency flag (3.5 kHz)
5 Low frequency depth meters
Simrad EM120 (mbdp)
Field Data Units
1 LDTDS
2 $SEMDPT
3 Depth (corrected) Meters
Raytheon Polar Services 12 United States Antarctic Program
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Simrad EK500 (sim1)
00+005:00:00:52.388 D1,23583509,1479.6, 17, 1, O

Field |Data Units

1 RVDAS time tag

2 Header

3 Time tag hhmmss.sss
4 Depth m

5 Bottom surface backscattering strength dBar

6 Transducer number (1 =38 kHz)

7

Thermosalinograph (tsgl)

00+019:23:59:46.976 15A16CFC163F8C2C100

Field |Data Units

1 RVDAS time tag

2 Seabird hex string (see page 20 for conversion to real units)

Fluorometer (flrl)

00+019:23:59:58.061 0 0818 :: 1/19/00 17:23:17 = 0.983 (RAW) 1.2 (C)
Field |Data Units

1 RVDAS time tag

2 Marker 0 to 8

3 4-digit index

4 Date mm/dd/yy
5 Time hh:mm:ss
6 Signal

7 Signal units of measurement

8 Cell temperature (if temperature compensation package is installed)

9 Temperature units (if temperature compensation package is installed)

pCO,

00+021:23:59:43.190 2000021.99920 2382.4 984.2 30.73 50.8 345.9 334.1 -1.70
-68.046 -144.446 Equil

Field |Data Units

1 RVDAS time tag

2 pCO, time tag (decimal is fractional time of day) yyyyddd.ttt

3 Raw voltage (IR) mV

4 Cell temperature °C

5 Barometer MBar

6 Concentration ppm

7 Equilibrated temperature °C

8 pCO, pressure microAtm

9 Flow rate ml / min

10 Source ID # 1 or 2 digits
11 Valve position 1 or 2 digits
12 Flow source (Equil = pCO, measurement) text

Raytheon Polar Services 13
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Navigational Data

Seapath GPS (seap)

The Seapath GPS outputs the following data strings, four in NMEA format and two in

proprietary PSXN format:
o GPZDA
o GPGGA
e GPVTG
e GPHDT
e PSXN, 20
e PSXN, 22
e PSXN, 23

GPZDA
02+253:00:00:00.772 $GPZDA,235947.70,09,09,2002, ,*7F

I
@
o

Data

Units

RVDAS time tag

$GPZDA

time

hhmmss.ss

Day

dd

Month

mm

Year

Yyyy

(empty field)

DN D|WIN|(F

Checksum

GPGGA
02+253:00:00:00.938

GPGGA,235947.70,6629.239059,S,06827.668899,w,1,07,1.0,11.81,M, ,M, ,*6F

Field |[Data

Units

RVDAS time tag

$GPGGA

time

hhmmss.ss

Latitude

ddmm.mmmmmm

N or S for north or south latitude

Longitude

ddmm.mmmmmm

E or W for east or west longitude

DN WIN|[F-

GPS quality indicator, O=invalid, 1=GPS SPS, 2=DGPS,
3=PPS, 4=RTK, 5=float RTK, 6=dead reckoning

9 number of satellites in use (00-99)

10 HDOP X.X

9 height above ellipsoid in meters m.mm
11 M

12 (empty field)

13 M

14 age of DGPS corrections in seconds S.S

15 DGPS reference station 1D (0000-1023)

Raytheon Polar Services 14
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Field |Data Units
16 Checksum
GPVTG
02+253:00:00:00.940 $INVTG,19.96,T,,M,4.9,N, ,K,A*39
Field |Data Units
1 RVDAS time tag
2 $GPVTG
3 course over ground, degrees true d.dd
4 T
5 ,
6 M
7 speed over ground in knots k.k
8 N
9 ,
10 K
11 Mode
12 Checksum
GPHDT
02+253:00:00:00.941 $GPHDT,20.62,T*23
Field |Data Units
1 RVDAS time tag
2 $GPHDT
3 Heading, degrees true d.dd
4 T
5 Checksum
PSXN,20
02+253:00:00:00.942 $PSXN,20,0.43,0.43*39
Field |Data Units
1 RVDAS time tag
2 $PSXN
3 20
4 Horizontal position & velocity quality: O=normal, 1=reduced
performance, 2=invalid data
5 Height & vertical velocity quality: 0=normal, 1=reduced performance,
2=invalid data
Heading quality: 0=normal, 1=reduced performance, 2=invalid data
7 Roll & pitch quality: 0=normal, 1=reduced performance, 2=invalid data
8 Checksum
PSXN,22
02+253:00:00:00.942 $PSXN,22,0.43,0.43*39
Field |Data Units
1 RVDAS time tag
2 $PSXN
3 22
4 gyro calibration value since system start-up in degrees d.dd
5 short term gyro offset in degrees d.dd
6 Checksum
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PSXN,23
02+253:00:00:02.933 $PSXN,23,0.47,0.57,20.62,0.03*0C

Field |Data Units
1 RVDAS time tag

2 $PSXN

3 23

4 roll in degrees, positive with port side up d.dd
5 pitch in degrees, positive with bow up d.dd
6 Heading, degrees true d.dd
7 heave in meters, positive down m.mm
8 Checksum
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Trimble (P-Code) GPS (PCOD)

The Trimble GPS, which formerly output Precise Position (P-Code) strings, but now only
outputs Standard Position (Civilian) strings, outputs three NMEA standard data strings:

e Position fix (GGA)
e Latitude / longitude (GLL),
e Track and ground speed (VTG)

GGA: GPS Position Fix — Geoid/Ellipsoid
01+319:00:04:11.193 $GPGGA,000410.312,6227.8068,S,06043.6738,W,1,06,1.0,

031.9,M,-017.4,M, ,*49

Field |Data Units
RVDAS Time tag
$GPGGA
UTC time at position hhmmss.sss
Latitude ddmm.mmm
North (N) or South (S)
Longitude ddmm.mmm
East (E) or West (W)
GPS quality:

0 = Fix not available or invalid

1 = GPS, SPS mode, fix valid

2 = DGPS (differential GPS), SPS mode, fix valid

3 =P-CODE PPS mode, fix valid

DN WIN(F

9 Number of GPS satellites used

10 HDOP (horizontal dilution of precision)

11 Antenna height meters
12 M for meters

13 Geoidal height meters
14 M for meters

15 Age of differential GPS data (no data in the sample string)

16 Differential reference station ID (no data in the sample string)

17 Checksum (no delimiter before this field)

GLL: GPS Latitude/Longitude
01+319:00:04:11.272 $GPGLL,6227.8068,S,06043.6738,W,000410.312,A*32

Data Units
RVDAS Time tag
$GPGLL
Latitude degrees
North or South
Longitude degrees
East or West
UTC of position hhmmss.sss
Status of data (A = valid)
Checksum

I
(08
o

OO|IN|O(OPR[WIN|F-

VTG: GPS Track and Ground Speed
01+319:00:04:11.273 $GPVTG,138.8,T,126.0,M,000.0,N,000.0,K *49

[Field |Data [Units |
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Field |Data Units

1 RVDAS time tag

2 $GPVTG

3 Heading degrees
4 Degrees true (T)

5 Heading degrees
6 Degrees magnetic (M)

7 Ship speed knots

8 N = knots

9 Speed km/hr
10 K = km per hour

11 Checksum

Gyro Compass (gyrl)

00+019:23:59:59.952 $HEHDT 25034,-020*73

Field |Data Units

1 RVDAS time tag

2 $HEHDT

3 Heading, Degrees True degrees
4 Rate of change SYYY S =+/-, YYY =r.1r

5 Checksum

ADCP Course (adcp)

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, east vector knots

5 Ship Speed relative to reference layer, north vector knots

6 Ship heading degrees
Sound Velocity Probe (svpl)

00+348:01:59:52.128 1539.40

Field |Data Units

1 RVDAS Time tag

2 Sound velocity in ADCP sonar well m/s
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Processed Data

pCO2-merged
00+346:23:58:20.672 2000346.9991 2398.4 1008.4 0.01 45.4 350.3 342.6
15.77 Equil -43.6826 173.1997 15.51 33.90 0.33 5.28 9.05 1007.57 40.0

14 .87 182.44

Field Data Units

1 RVDAS time tag

2 pCO, time tag (decimal is fractional time of day) yyyyddd.ttt
3 Raw voltage (IR) mV

4 Cell temperature °C

5 Barometer MBar

6 Concentration ppm

7 Equilibrated temperature °C

8 pCO, pressure microAtm
9 Flow rate ml / min
10 Source ID # 1 or 2 digits
11 Valve position 1 or 2 digits
12 Flow source (Equil = pCO, measurement) text

13 RVDAS latitude degrees
14 RVDAS longitude degrees
15 TSG external temperature °C

16 TSG salinity PSU

17 TSG fluorometry \%

18 RVDAS true wind speed m/s

19 RVDAS true wind direction degrees
20 Barometric Pressure mBars

21 Uncontaminated seawater pump flow rate I/min

22 Speed over ground knots

23 Course made good degrees
tsgfl

00+075:00:00:04.467 -01.488 -01.720 02.6783 33.63748 1.002442 0.002442
Field |Data Units

1 RVDAS time tag

2 Internal water temperature °C

3 Sea Surface Temperature °C

4 Conductivity uSiemens
5 Salinity PSU

6 Fluorometry V

7 Transmissivity \%
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Calculations

The file instcoef . txt located in the / directory contains the calibration factors for
shipboard instruments. This was the file used by the RVDAS processing software.

TSG

Raw TSG data is stored as a 20 byte (character) long hex string
Bytes Data

1-4 Sensor Temperature

5-8 Conductivity

9-14 Remote Temperature

15-17 Fluorometer voltage

18-20 Transmissometer voltage

The coefficients for temperature and conductivity sensors can be found the rvdascal.txt
file and on the calibrations sheets in the appendix.

Calculating Temperature — ITS-90

T = decimal equivalent of bytes 1-4

Temperature Frequency: F = T/19 +2100

Temperature = 1/{g + h[In(fo/F)] + i[In?(F/F)] + JLIN3(F/P)]} -
273.15 (°0)

Calculating Conductivity — ITS-90

C = decimal equivalent of bytes 5-8

Conductivity Frequency f = sqrt(C*2100+6250000)

Conductivity = (g + hf? + i + JF)/[10(1 + &t + ep)]
(siemens/meter)

t = temperature (°C); p = pressure (decibars); 8 = Ctcor; ¢ =
CPcor

Calculating Fluorometry Voltage

f = decimal equivalent of bytes 15-17
Fluorometry Voltage = /819

Calculating Transmittance

Vdark = 0.058 V

Vieg = 4.765 V

t = decimal equivalent of bytes 18 — 20
Transmissometer Voltage (Vsignai) = t/819

% Transmittance = (Vsignal - Vdark) / (Vref - Vdark)
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PAR

raw data = mV

calibration scale = 6.27 V/(uEinstiens/cm ?sec)

offset (Mgark) = 0.1 mV

(raw mV - Vga)/scale x 10* cm®/m? x 107 V/mV= pEinstiens/m?sec
or

(data mV — 0.1 mV) x 1.65 (uEinstiens/m?sec)/mV =

puEinstiens/m?sec

PIR
raw data = mv

calibration scale = 4.09 x 10 Vv/(W/m?)
data mV / (scale x 103 mV/V ) = W/m?

or
data mV x 242.1(W/m?)/mV = W/m?

PSP

raw data = mV

calibration scale = 7.94 x 10°% V/(W/m?)
data mvV / (scale x 10° mv/V) = W/m?

or

data mV x 120.7 (W/m?)/V = W/m?
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Acquisition Problems and Events

This section lists problems with acquisition noted during this cruise including instrument
failures, data acquisition system failures and any other factor affecting this data set. The
format is ddd:hh:mm (ddd is year-day, hh is hour, and mm is minute). Times are reported
in GMT.

Time Description

058 Run New_Cruise

061:08:14:00 Turning on TSG, FLR

061:10:40 Started ADCP logging

061:10:45 All logging on

061:10:50 ADCP bottom tracking on

062:02:11 ADCP bottom tracking off

075 Eltanin locked up on winch logger disable. Rebooted. ~8
minutes data loss.

076:09:09:11 Eltanin crashed again on winch logger disabled. Rebooted.
~5 minutes data loss.

088 Transmissometer flow blocked

10:50 - 11:20

093:06:07 Entered Argentine EEZ (data collection under existing permit)

095 00:25 All loggers stopped, entering Chilean EEZ
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Appendix: Sensors and Calibrations

NBPO0O602A Sensors:

Shipboard Sensors

Sensor Description Serial # Last Comments
Calibration
Date
Meteorology & Radiometers
Port Anemometer RM Young 5106 WM46262 12/12/04 | Port side
installed 8/7/05
Stbd Anemometer RM Young 5106 WM51143 10/07/05 | Stbd side
installed
10/22/05
Barometer RM Young 61201 01706 04/23/05 | Installed
04/23/05
Humidity/Wet Temp RM Young 41372LC 06135 06/24/05 | Installed
4/23/05
PIR (Pyrgeometer) Eppley PIR 32845F3 5/31/05 Installed
7/16/05
PSP (Pyranometer) Eppley PSP 32850F3 5/31/05 Installed
7/16/05
PAR (Mast) BSI-QSR-240 6356 05/16/05 | Installed
7/16/05
GUV (Mast) BSI GUV-2511 25110203114 | 09/07/05 | Installed
10/23/05
PUV (Underwater) BSI PUV-2500 25000203114 | 09/07/05 | Installed
10/30/05
PRR (Mast) BSI PRR-610 9696 01/09/04 | Installed
11/1/05
PRR (Underwater) BSI PRR-600 9695 01/09/04 | Installed
11/1/05
Underway
TSG SeaBird SBE21 218091-1390 | 02/01/05 | Installed
2/14/06
TSG Remote Temp SeaBird 3-01/S 031497 01/27/05 | Installed
02/02/06
Fluorometer Turner 10-AU-005 5333-FRXX N/A Installed
4/14/04
Transmissometer WET Labs C-Star CST-557DR 04/07/05 | Installed
9/16/05
Gravimeter LaCoste & Romberg n/a Gravity Tie
Gravity Meter 2/22/06
Bathymetry Knudsen 320B/R n/a
Bathymetry Bathy 2000 n/a
Other
P-Code GPS Trimble 20636-00 (SM) ‘ 0220035116
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Calibrations

The following pages are replicas of current calibration sheets for the sensors used during
this cruise.
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Gravity Tie

Ciate:
Location:
Sladon:
Lafude:
Longiude:
Bewalion:
Gravity:

The fields outfined in BOLD MUST BE FILLED IN for this spreadsheot to operate properly.
The automatically calculated values show up in the shaded fields.
| ] | Relerence Code Murmrbers:
Punta Arenas, Chile Stafonrmo. 9337-30
Harbowr Adrrin. Bldg. I25HM no. 51.230M
530S
a7055 W
98132082
Value Tima (GMT)
Ship smister bsf oo gravty b § Gravky (eu) § 89872 20:30
Ship smisker afber gravty bia { Graaby (cu) ) 89872 22400
Averaga 89872
Ship Gravmeber's Calbrabon Coretant 1008
Corected ship's meker { OC Grav (mgal) Q008 .4
Value Time(GMT)
Ship' s meber bef ore grarvty be (serial, RVDAS) 8967 2 20:50
Ship'smeber afber gravty be (serial, AV DAS) 89872 22401
Average for companmn deck only) E‘H?ﬂ
Porable Grasimetsr Comreclion Divisor 1.007937
Station Valus Tima [ GMT) Temp Date
CEE mgal,
Pier measuremen 1 4509.33] 2055 54 February 22 2008 | <9
Pier measuremend 2 HaE0E 400 2100 54 February 22, 2008 437071
Pier measuremen 3 $909.37 2103 34 February 22, 2008
Average 490937
CESmgd,
Siafon measuremen 1 tﬂﬂgﬂﬂl 2120 34 February 22, 2008 i
Stafon measuremen 2 HapEazl 2121 54 February 22, 2008 4371 20
Siafon measuremen 3 4909 592 2123 34 February 22, 2008
Average H09 87
CEEmgd,
Pier measurement 4 027 2151 54 February 22 2008 | <o
Pier measuremernd 5 $apE22l 21353 54 February 22, 2008 :E?Cljgl
Pier measuremen 6 4909 24 21:56 54 Febrnuary 22, 2008
Average 4909 24
Gravily otiss fom bl i=
Drifisince lasi fe 2.08
Comments
OBS Differences
Siafon 1o Pier (1,2, & 3 averaged) 4130
Siafon 1o Pier (4,5, & @ averaged) 462
Averaged Cifferences 4 56 Graxiy e compleied by Sheldon Blackman and Dan Ekberg
Grasity af pier 931320 26]a e Punia Aremas, Chile Habour Adminiztaion Bldg. The
Elevaion of pier bove gravimeter, metas | 0 5] werl wery smoohly, wih very siable readings.
Earih difterenfal gravity, mgalimeter .
Graiiy al ship's grasvimeier

Graity Ofeat (o AYDAS)

93132041
972311 94
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Meteorology System

Anemometer (Port)

RM Young Anemometer Calibration, Model 05106

S/N:[48262 — ] Date:[12-Dec04]  cal'd By:[W Gallagher
Clockwise | Calculated | Measured
Cal Motor | Windspeed | Windspeed Measured Detta
APM mis m's Daita mJ's Knots Direction | Direction | Diraction
0 0.00 0.0 0.0 0.0 0 1 0
200 0.98 0.9 0.1 1.9 30 30 0
500/ 2.45 2.3 0.2 4.8 B0 60 0
1000 4.90 4.9 0.0 9.5 90 ag 1
1500 7.35 7.4 -0.1 14.3 120 119 1
2000 9.80 9.8 0.0 19.0 150 149 1
3000 14.70 14.8 -0.1 28.6 180 178 1
4000 18.60 15.8 -0.2 38.1 210 210 0
5000 24.50 24.8 -0.3 476 240 241 -1
6000 29.40 28.8 -0.4 57.1 270 272 =2
7000 34.30 4.7 -0.4 66.6 300 302 -2
8000 39.20 398 -0.6 76.2 330 332 -2
2000 44.10] 447 0.6 85.7 0 1 -1
10000 49.00 48.7 -0.7 95.2
12000 5B.80 59.5 -0.7 114.2 MNote: Delta direction should not
exceed + or - 3 degrees.
Counter
Clockwise | Calculated | Measured Caution: Do Mot exceed 12000 rpm during Wind
Cal Motor | Windspeed | Windspeed Speed test.
RPM mis mig Daita m/s
0 0.00 0.0 0.0 Wind Speed Threshold < 2.9 gm?] _ yes
200 0.98 0.9 0.1 Wind Direction Threshold < 30 gm?]  ves
500 2.45 2.3 0.2
1000 4.80 4.9 0.0
1500 7.35 7.3 0.0
2000 9.80 9.8 0.0 Additional Comments
3000 14.70 14.8 01 INSTALLED NEW BEARINGS AND
4000 19.60 19.8 0.2 PROPELLER SHAFT. TESTED OKAY
5000 24.50 24.8 -0.3
G000 29.40 29.8 =0.4
7000 34.30 348 -0.5
8000 39.20 34.8 -0.6
9000 44 10 44,7 -0.6
10000 49.00 49.8 -0.8
12000 58.80 58.7 -0.9

Note: Delta Windspeed should not exceed
+ of - 0.3 m/s for 0 - 5000 rpm
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Anemometer (Starboard)

RM Young Anemometer Calibration, Model 05106

S/N:|51143 ] Date:[ 07-0ct-05 Cal'd By:[J. Cenorovitz |
Clockwise | Calcutated | Measured
Cal Motor | Windspeed | Windspaed Measured Delia
APM mis m's Delta m/s Knots Direchion | Direction | Direction
4] 0.00 0.00 0.00 0.0 0 o] 4]
200 0.98 0.90 0.08 1.9 30 30 V]
500 2.45 2.36 0.10 4.8 60 60 0
1000 4.90 4.85 0.05 9.5 90 90 0
1500 7.35 7.35 0.00 14.3 120 120 0
2000 9.80 9.80 0.00 19.0 150, 150 0
3000 14.70 14.75 -0.05 28.6 180 180 0
4000 19,60 19.75 -0.15 38.1 210 208 2
5000 24501 2470 -0.20 47.6 240 239 1
6000 2040] 2965 -0.25 571 270 269 1
7000 34.30] 34865 -0.35 66.6 300 300 0
8000 39.20] 39.80 -0.40 76.2 330 330 4]
o000 44.10] 4455 -0.45 8s5.7 0 0 0
10000 48.00] 48.50 -0.50 95.2
12000 58.80] 59.35 -0.55 114.2 Note: Delta direction should not
exceed + or- 3 degrees.
Counter
Clockwise | Calculated | Measured Caution: Do Not exceed 12000 rpm during Wind
Cal Motor | Windspeed | Windspeed Speed test.
RPM mis m's Dalta m/fs
0 0.00] 0.00 0.00 Wind Spead Threshold < 2.9 gm?|  ves
200 0.98 0.85 0.13 Wind Direction Threshold < 30 gm?%|  ves
500 2.45 2.35 0.10
1000 4.90 4.85 0.05
1500 7.35 7.35 0.00
2000 Q.80 9.75 0.05 Additional Comments
3000 14.70] 14.75 -0.05 No repairs ar adjustments needed. Unit was]
4000 19.60] 18.75 -0.15 spot an from the drawer
5000 24500 24.70 -0.20
G000 29.40] 29.65 -0.25
FOO0 34.30] 34.65 -0.35
8000 39.20] 39.55 -0.35
2000 44.10] 4455 -0.45
10000 49.00] 49.50 -0.50
12000 5B.80] 59.35 -0.55

MNote: Delta Windspeed should not exceed
+or - 0.3 m/s for 0 - 5000 rpm
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THE EPPLEY LABORATORY, INC.
12 Sheffield Ave., P.O. Box 419, MNewporl, Rl 02840 USA EPLAB
Telephone: 401-847-1020 Eax: 401-847-1034 —

Emall; info@appleylab.com Internetl: www.eppleylab.com for Procision Measuraments
Sinca 1917

STANDARDIZATION OF
EPPLEY PRECISION INFRARED RADIOMETER
Model PIR

Serial Wumber: 32845F3

Resistance: 739 0 at 23 °C
Temperature Compensation Range: -20 to 40 °C

This pyrgeometer has been compared against Eppley’s Blackbody
Calibration System under radiation intensities of approximately
200 watts meter™ and an average ambient temperature of 25 °C
as measured by Standard Omega Temperature Probe, RTD#1.

As a result of a series of comparisons, it has been found to
have a sensitivity of:

4.09 x 107° volts/watts meter™

The calculation of this constant is based on the fact that the
relationship between radiation intensity and emf is rectilinear
to intensities of 700 watts meter™. This radiometer is linear
to within 41.0% up to this intensity.

The calibration of this instrument is traceable to the
International Practical Temperature Scale (IPTS) through a
precision low-temperature blackbody.

Shipped to: Date of Test: May 31, 2005
National Science Foundation

Nathaniel B. Palmer

. -
Port Huememe, CA In Charge of Test: Al 2}5}6¢“‘#r——‘-‘

/

5.0. Number: AO312 —— !
Date: June 13, 20035 Reviewed by: fﬁeujd{ / ;f‘é-
Remarks:
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PSP

THE EPPLEY LABORATORY, INC.
12 Sheffield Ave., P.O. Box 419, Newport, Al 02840 USA EPLAB

Telephone: £01-847-1020 Fax: 401-847-1031 .
Email: info@eppleylab.com internet: www.eppleylab. com P et ramimiomi
Sinca 1917

STANDARDIZATION
OF
EPPLEY PRECISION SPECTRAL PYRANOMETER
Model PSP

Serial Number: 3Z850F3

Resistance: 706 1 at 23 °c
Temperature Compensation Range: -20 to 40 *c

This radiometer has been compared with Standard Precision Spectral
Pyranometer, Serial Humber 21231F3 in Eppley’s Integrating
Hemisphere under radiation intensities of approximately 700 watts
meter ™ (roughly one-half a solar constant). The adopted calibratian
remperature is 23 °C.

As a result of a series of comparisons, it has been found to have a
sensitivicy of:

7.94 % 107 volts/watts meter’

The calculation of this constant is based on the fact that the
relationship between radiation intensity and emf is rectilinear to
intensiries of 1400 watts meter”. This radiometer is linear to
within ¢ 0.5% up to this intensity.

The calibraticn of this ipnstrument is traceable to standard sell-
calibrating cavity pyrhellometers in terms of the Systems
Internationale des Unites (SI units), which participated in the
Winth International Pyrheliometric Comparisons (IPC IX} at Davos,
Switzerland in September-October 2000.

Useful conversion facts: 1 cal cm™® mip' = §97.3 watts metE;*

1 BTO/ft’-hr" = 3.153 watts meter™
Shipped to: pate of Test: June 1, 2005
National Science Foundation
Port Hueneme, CA In Charge of Test: ’;’27."'})'
5.0. Number: £0311 4_//
Date: June 13, 2005 Reviewed by: ™ [l o sy ! 7
Remarks:
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Nathaniel B. Palmer

GUvV

&

Biospherical Instruments Inc.
FEEY
GUV-2511 Calibration Certificate
System Serial Numbet 51 Date of Callbration 80705
Callbration database 251102031 1dv3 mdb Dateof Certificate 81812005
DASSN 008 Standard of Spectral madlance 99188
Microproceasor Tag Numbar i Operator ¢
Responsidty ScaleSmall ScaleMedium ScaieLarge
Manochromatic Wavelength  [Ampsper  [Volsper  [Voltsper  [Volts per OffsetSmall Offseiblediu Offsetlarge  Measuriment
Channels  Address  [wm]  Wiemiam)] Wifemtam)) Wom“omi] ilentomi]  [volt]  m[olls]  [volts] Unlts
Ed3Z0 2 P B0 I50E05  TA3ME0D  2MBIE0 -1 51TSEO4 - SSEQ4 BOEMEDS  ihl{emtm)
Ed0340 8 M0 UEMEEA0  (SETIEDS  STATIELD (OIS0 (M20ED4 1ISMEDL QOGHIEM4  Wleminm)
EdO313 8 33 2GR0 QMMSEQS  TAZWELR  25OBEeD0 BOCGAED4 TEGOSE4 4GGBEDD  yWilem)
Ed0308 10 305 BTEEN1  1MDES  AE36AE4  IMBEED) 228GED4 200SE4 BOBTIEM4  Wiernm)
Ed1380 12 30 BNOBEY! BIVNOEDE  244BBE(3  TRABEDY DUABIED4 20080E04 2GASTEDY  pWiferm)
Ed0388 18 400T00  DGBEAD  J01BEQS BEIME(D 27007EW0 26231E04 208BE04 114BEDD  yiomm)
Rasponsivity ScaieSmall ScaleMedium Scalelarge
Broadband Wavelangth [Ampsper  Noper  [(oltspr  Noltsper OffsetSmall Offsotiediu Offsetlarge  Measurament
Channels  Address  [om]  pBlom*s)]  yEfomts)]  pEflem*s)] pElnsll  [ols] - mivells] [voits] Units
EdOPAR 13 0 \JOMEDS  1T4BEAD  AOBHEXZ 1MOMEMS AITHTEML A1NMEDL BOTTTEM  EMenvses)
[ Aurlllary Measursment
Channels  Address Wavelength Responsivity  ScaleS  Scaledl  Scslsl  Offssti  OffselM  Offsetl Unlts
EdiTemp 20 0 {0000Es00 10000E42 1000002 1.0000E? QOODOEH00 0.0000E+00 (QOOCE400 g
EdoVin blj 0 100000 2S00 2S000E01 25000601 O.0000EVCO Q0DDDEYD0 DOGDOEXN v

 Biosphierical Instruments Inc., $340 Riley Street, San Diego, California 92037 USA. Contact supporta issphericalcon for more information.

Calibration Data - Do Not Destroy

page 2of 2
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PUV

B

i Biospherical Instruments Inc.

FEEY

PUV-2500 Calibration Certificate
Calibration factors are immersion corrected for use under water
ystam Serial Numbar 25000303114

Calibration database 250002031143, mdb Date of Cafibration ~ 9-0705
DASSN 0085 Date of Certficate 91872008
Microprocessor Tag Number i Standard of Spectral Irradiance 99180

Oparator TC

Responsivity ScaleSmall ScaleMedium ScaleLarge

Manochromatio Wavelength  [Ampspar  [Voltiper  [Voltspar  [Voltsper Offsetimall Oftsethlediu Offsatlarge  Muasurement
Channels ~ Address  [om]  MWf{omtom)] itifom*am)] tl(ennm)] iemnm)]  fvoits]  m[veis]  [voits] Units
EiZIE 2 W05 IBGSEN  100ME06  SSSEIEOL  1GOMEDY ZGOEQS BITHES TOTMEDS  Wilerhm)
EdZ313 5 M3 TMHEAD  (ATDOES  ABMEEN  1EM1BED0 OBATED4 BIBAEQ4  1TABED4  Wiemnm)
EdZi20 g 30 {MB8E40  (ITHSEQE  40RMGE{R  12400E+00 IZMBED4 M2MED4  A0ETEDE  Wientnm)
EdZ3g) 10 85 235E40  23986E05  TOIME{S  21BETE#00 13GBBED4 119GBE4  1BB4BED4 Wiferrhi)
EdZ340 11 0 10B00EAD  11V1BEQS  JBIE{D  1.0R91E400 19BYIED4 1BSMBED4 G1BGTED4  (Wilerm)
E47380 18 40700 BABREN  BNMEDS 1MGELT  GESTED o\ TATIEDA HBBED4 1GGTEER  Wiiemim)

Responsivity ScaleSmall ScaieMedium Scalelarge
Broadband Wawlength [Ampsper  [Voltsper  [Voltuper  [Voltsper Ofselfmal Offseiblediu Offsetlarge  Measuroment
Channels ~ Address  [wm]  pEfem*s)] yEffemPs)]  pEAem’s] yBfomis]]  [oils]  mivols]  [volls] Unlts
EdZPAR 14 0 \TTOBEDS  1ROBIE+00 GITTOES( 1 GMATE+DS -QG40BE{M 27IBGE4 -Z300GED pEomisc)
LuzZChi 1 i 54310611 GA40E06  1GIOES  GTVABED! THRMOE0S STSTAEDS -40MEDS nEdermise)

™ Rullary Weasuroment |

Channels  Address Wavelength Responshity  Scaled Scalehl Scalel  OffsetS  OffseM  Offsatl Unlts
Ed2Gnd 0 0 1 10000 10000 1.0000 00000 00000 0.0000 amps
WTemp b i 0000E+00  1BMB2E1  (BORZE! RORIE! AMMEQ ABMELE 4305ED ¢
Depth bl 0 10000E+00 255300 2562 2SSMEA(Z 2BGMEQ1 2GMAIED1  2BBAIE il
EdlTemp 22 0 10000E+00  10O00EG2  1OOOOE{Z  1.000CE-02 OOOOE+0D OCOOOE+D O O0DO0E+(0 t
Luffemp 23 g 10000E400  10000E2  1ODOOE{R  1000CELZ (.0000E+00 QOGOOE+0D 0.00D0E<00 ¢

Tit %4 0 10000E+00  37S4ER  37THMEZ  37TGMMELR JADOE0 I440BE00 34408E400

Roll & 0 TO000EX00  J4BBEED  DMGMSE(D  D4BBGELD IBATEE0 IGATENDD 3MTHEHN

EdZVin i 0 10000E+00  -25000E01  -28000E01  -28000E-D1 O0000E+00 OCOCOE+O0 (000D0E+00 y

Calibration Data - Do Net Destroy page 2 of 3
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Nathaniel B. Palmer

PAR
Biospherical Instruments Inc.
CALIBRATION CERTIFICATE
Calibration Date 5182005
Model Number QSR-240
Serial Number 6356
Opearator TPC
Standard Lamp 99188{4/12/05)
Probe Excitation Voltage Range: 6 o 18 VDC(+)
Output Potarity: POSITIVE
Probe ifi ibration{in air):
Calibration Voltage: B VDC[+)
Probe Current: 12 frudy
Probe Quiput Voliage:
Probe Huminated B56.9 my
Probe Dark 0.1 mv
Probe Nat Response 86.8 m
Corracted Lamp Output:
Output In Air (same condition as calibration):
8.34E+15 quantalcm®sec
001384 uEiem’sec
Calibration Factor
(To calculate iradiance, divide the net voftage reading in Violls by this value.)
Dry: 1.04E-17_ Vi(quantalcm?sec)
B.27E+D0 VIuElcmsec)
Natas:
1. Annual calipeaticn = recommended
2. Cafibration |8 performed using a Standard of Spectral lirediance iraceabls to the
Malional Instfute of Siandards and Technalogy (MIST).
3. The cofiector should be cleaned frequently with alcahol,
4. Calioration wes pesformed with customer cabiis, whan available
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TSG Calibration Files

Underway Conductivity

SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington, 98005 USA
Phone. (425) 643 - 9866 Fax (425) 543 - 9954 Email: seabird@seabind com

SENSOR SERIAL NUMBER: 1390 SBE2] CONDUCTIVITY CALIBRATION DATA
CALIBRATION DATE: 12-Mar-05 PES 1978: C{35,15,00 = 42914 Seimens/meter
GHIJ COEFFICIENTS ABCDM COEFFICIENTS
. j a = 4.43618F
t b

1, -

TsT 11 =
i3 T CPoor = =0.5700e-0080 (nominal

HATH TEMP BATH SAL BATH COND  INST FREO INST COMEY RESIDUAL
(ITS=90% (PSL [Siemensm) {kHz) (Siemens'm) (Siemens’m}
0000 0., 00000 2.B88539 0.0 [ i

Conductivity = (g4 B+ 4 PE IO+ BE+ £p) Siemens’meter

Conductivity ={af" + bf" + ¢ + )}/ [IO {1 +ep) Stemens/meter

o= wemperatere[*C]; p = pressure[decibars), & = CToar; £ = CPeor;

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

Date, Slope Cosmaction

0.002 | | | & | 30-Jun-04 0 9999321
| & 12-Mar-05 1.0000000
0001
E 1.
w . e - o
s L]
T 0.000 — —1— s e
o
o
il
i
-0.001
LDo0Z4 L1 111038 il (S SN S S I IS S
o 1 2 3 4 5 & L

Conductivity { Siemensim}
POST CRUISE

CALIBRATION
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Underway Temperature Sensor

SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington, 98005 USA
Phone: (425) 643 - 9856 Fax (425) 6843 - 9554 Email. seabird@seabird com

SEMSOR SERIAL NUMBER: 1390 SBE21 TEMPERATURE CALIBRATION DATA

CALIBRATION DATE: 12-Mar-05 ITS-90 TEMPRATURE SCALE

ITS-90 COEFFICIENTS IT5-68 COEFFICIENTS

o= 4. a = 3J.60T6I6Te-003

h = & b= G§.81216773e-004

1 = 4. Tedd9e=-006 c = S.4985B6302e-006

] GRAEEg-006 d = =1.73T479T72e-006

£0 = a £ = 2600.263

BATH TEMP INSTRUMENT FREQ INST TEMP RESIDUAL
EE {Hz) (ITS-50) {1TS-90)
0.5989

2600,263 0.49397 =0.00018

4.5003 0.00033

14.999% -0.00033

18,5000 O, 000

24.0001 0.oo0l12

28,0001 290002 0.0001s
Jz.noon 32.4998 -0.00016

Temperature IT5-90 < |/[g + h[."m’fu-'ﬁ] + |E.|'nztfn."['}] l-j{fn]l.’[h-"ﬁll «273.15(°C)
emperature [TS-68 = 1/{a + BlIn({ /)] + clin (7 /7] + dlin'i £/nl} - 273,15 (°C)
Following the recommendation of JPOTS: -I..'.u is mssumed to be 100024 * T‘“'| {-2 10 35 °C)

Reaidual = instrument temperature - bath temperature

Date, Offset(mdeg C)
0.02 [ @] 30-Jun-04 117
| 12-Mar-0% -0.00
0.0 =
o
i
i
& - - * [ B
O 0.004+— b : i 2o
"
=
=
i
1]
14
-0.01 =
002l 1] | 1 N A O ) O I N S e |
5 o 5 10 15%!;II 0. 30 35
Temperatura, rees
POST CRUISE
CALIBRATION
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Nathaniel B. Palmer

Underway Remote Temperature Sensor

SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington, 98005 USA
Phone. (425) 543 - B856 Fax {(425) 643 - B854 Email seabirdi@seabird com

SENSOR SERIAL NUMBER; 1497
CALIBRATION DATE: 10-Now-415

SEEF TEMPERATURLE CALIBRATION DATA
TS0 TEMPRATURE SCALE

ITE-00 COEFFICIENTS

FATH TEMP

INST TEMF

(11s-00) el (LTS
o4 TE. e 1 [
GhH, e {
05 44 Blad. 063 § .00
LB ERIE_ QN By
ASha FL40.ET L1 198T
1A &TH Bl 14,058
1596 150 18,995
AT 1! oy, B
{35 25040 0%
=pel] L 26, 84%
Vi il LT ] T

Tempernmire 1T5-90 -

Tempernture [T5-68 -

1t * R 741D + L (0] 4§10 000 + 27305 (%)
1/t B{imtt /0] = el (/0] + dl (1011 - 273,150C)

ITE-08 CLHFFICIENTS

RESITAIAL
TS0y
«0 . 00010
an0lo
i

L. 000N
o DR
e 00E1 3
0,000

0, 00073

Tollowmg the recommendation of JPOTS: T, inassied o be OB * T (-2 00 38 °C)

Reuidual = instrmment temperntiine - hath winpersisne
[rate, Cifsetimadey C)
poz & 17-Augd 085
& | V0-Ney 000
- 0 T
(£
EI |
S = S e B fee D i G G R
"
2
Lo
L
T oo
_1_-||:|:.||.|.I||||I|I|||| """'r L
] a 5 in 15 20 25 30 e ]
Temperature, Degrees ©
FOST CRUISE
CALIRRATION
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Underway Transmissometer

PO Box 518 f {541} 828-65650
820 Applegate 51 i L b Fax (541) B25-5277
Philornath, OR 97370 WET 'ﬁ\ j} q s www wetlabs com
T
C-Star Calibration
Date  April 7 2008 Customer Raytheon Polar Service Co Work order U5
Job# 0201020 SiNg  CST-557DR Pathlength 25 cm
Analog meter
Va 0.060 V
Ve 4851 V
Via 4732V
Temperature of calibration water 200 *C
Ambient temperature dufing calibration 234°C

Relationship of transmittance (Tr} to beam attenuation coefficient {c), and pathlength (x) Tr=e™*
To detarmine beam transmittance: Tr = (Vg = Vieald { (Weat = Viaan)

To determine beam attenuaton coefficient ¢ = -1/x * In (Tr)

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

Var  Meter cutput in air with a clear beam path.

L' Meter output with clean water in the path

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

Vug  Measured signal output of meter

cetarwkbkfi ds Revision F 1705
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