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Introduction

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

* 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

* 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 media written in ISO9660 level-1 format. It is readable by
virtually every computing platform.

All the data has been compressed using Unix “gzip,” identified by the “.gz” extension. It has been
copied to the distribution media in the Unix tar archive format, “.tar” extension. Tools are available
on all platforms for uncompressing and de-archiving these formats: On Macintosh, use Stuffit
Expander with DropStuff. On Windows operating systems use WinZip or the included 7zip
program.

Archive Commands

All archives were created using the command:

tar [z]cvf archive nane 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.|ist

where cont ent s. | i st is the name of the file to create

To extract file(s) from the archive (on Unix or Mac):

tar [z]xvf archive_name file(s)_to_extract
To extract the files on Windows, install the included 7-zip program (in /other/7zip.exe).

On Windows, postscript files (.ps) may be viewed using the “ghostview” program (installer in /
other/gsview.exe)
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Distribution Contents at a Glance

NBP0601.gmt
NBP0601.gmt.be
NBP0601.mgd
NBPO0601.trk
0601mapL.ps
0601mapS.ps

060l1data.pdf

060l1data.doc

instcoef.txt

scirep.tar

adcp/ adcpproc.tgz

imagery/ ice.tar
isobars.tar
wx.tar

ocean/ 0601ctd.tar
0601nutr.tar

dnbr_ctd.tar

0601JGOF.tar
0601MGD.tar
0601PROC.tar
0601PCO2.tar
0601QC.tar

process/

rvdas/nav/

rvdas/uw/

other/

060l1adcp.tar
0601gp02.tar
0601gyrl.tar
0601PCOD.tar
0601seap.tar
0601splb.tar
0601trax.tar

0601ctdd.tar
0601engl.tar
0601flrl.tar
0601gen6.tar
0601grvl.tar
0601knud.tar
0601metl.tar
0601pco2.tar
0601pguv.tar
0601svpl.tar
0601tsgl.tar

7zip.exe
gsview.exe
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Distribution Contents

Cruise Information

Cruise NBP0601, CORSACS, embarked for the Ross Sea, Antarctica from Lyttelton New
Zealand on 18 December 2005. Aboard were investigators studying the interactive
effects of iron, carbon dioxide and light levels in the Ross Sea on phytoplankton
community structure and biogeochemical cycling of various elements, especially
carbon, sulfur, iron and cobalt. Both transect work and onboard experimental work was
carried out during the cruise.

Cruise Track

The distribution DVD includes a GMT cruise track file (NBP0601.trk). It contains the longitude and
latitude at one-minute intervals extracted from the NBP0601.gmt file.

In addition, there are cruise track plots in several formats at the root of the distribution
(0601mapL.ps, 0601mapS.ps, 0601map.png, 0601map2.ps, 0601map2.png)

Satellite Images

Satellite Images processed for this cruise can be found in the directory, /imagery in two files,
ice.tar and wx.tar (weather). Files are named using the convention, IIDDDYYA.jpg where:

Id = image type (ice = ice, wx = weather)

DDD = year-day

YY = year

A = allows for multiple images of one type for one day

Science Reports

Cruise science reports will be found in the file /scirep.tar

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 lot of
intermediate files. These files are included on the data distribution media in a file called
0505proc.TAR. They are included to make re-processing easier in the event of an error, but no
detail of the formats is included in this document. If you have any questions, please contact
itvessel@usap.gov.

JGOFS

The JGOFS data set can be found on the distribution media in the file /process/0601JGOF.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.

US Antactic Program Vi RVIB Nathaniel B. Palmer
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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/mmlyy
02 GMT time hh:mm:ss
03 NGL latitude (negative is South) tt.tttt
04 NGL longitude (negative is West) 099.99gg
05 Speed over ground Knots
06 GPS HDOP -
07 Gyro Heading Degrees (azimuth)
08 Course made good Degrees (azimuth)
09 Mast PAR |,|Einsteins/meter2 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 NBP0601.mgd. The file NBP0601.gmt is created from
the MGD77 dataset using the “mgd77togmt” utility. NBP0601.gmt can be used with the GMT

plotting package.

The data used to produce the NBP0601.mgd file can be found on the distribution media in the file /
process/0601proc.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. The other files in the archive contain interim
processing files and are included to simplify possible reprocessing of the data using the RVDAS
NBP processing scripts.

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.

US Antactic Program Vi

RVIB Nathaniel B. Palmer



Data Report NBP0601

Nathaniel B. Palmer

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=0Observed 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
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)
1ST sensor
67-72 6 real Magnetics total field, In tenths of nanoteslas (gammas), for
2ND 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= 2nd or 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

US Antactic Program
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Col ‘ Len ‘ Type ‘ Contents Description, Possible Values, Notes
th
91-97 7 real Observed gravity In 10 of mgals. Corrected for Eotvos,
drift, tares

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

E = 7.5V cos phi sin alpha + 0.0042 V*V
104-108 5 real Free-air anomaly In 10th 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 shipboard ADCP system measures currents in a depth range from about 30 up to 1200 m --
in good weather. In bad weather or in ice, 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 individual cruises, and for the long-
term goal of building a profile of current structure in the Southern Ocean.

The processed ADCP dataset is included on the distribution media under /adcp/adcpproc.tar. Raw
files are not included on this media due to size constraints.

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. Collected files (one per day) are archived in 0601adcp. t ar in the directory /
rvdas/ nav.

pCOz

The NBP carries a pCO? measurement system from Lamont-Doherty Earth Observatory (LDEO).
pCQO? data is recorded by RVDAS and transmitted to LDEO at the end of each cruise. You will
find pCO?data in a file named 0601pco2. t ar in the / pr ocess directory, which contains the pCO?
instrument’s data merged with GPS, meteorological and other oceanographic measurements. For
more information contact Colm Sweeney (csweeney@Ideo.columbia.edu).

US Antactic Program iX RVIB Nathaniel B. Palmer
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Cruise Science

CTD

The ctd data has been placed in the tar file /ocean/ 0601ct d. t ar . The archive contains tar files
0601proc.tar.

Reprocessed CTD data from Rob Dunbar has been placed in the file /ocean/dnbr_ctd.tar.

Nutrients

The nutrient analyzer data set has been placed in/ ocean/ 0601nutr. tar

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 (Research Vessel Data Acquisition System) 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 the data
distribution. The tables below provide detailed information on the sensors and data. Be sure to
read the “Significant Acquisition Events” section for important information about data acquisition
during this cruise.

Sensors and Instruments

RVDAS data is divided into two general categories, underway and navigation. They can be found
on the distribution media as subdirectories under the top level rvdas directory: / r vdas/ uw, and
/ rvdas/ nav. Processed oceanographic data is in the top level directory, / pr ocess. 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: NBPO107. met 1. d317

*  The CruiselD is the numeric name of the cruise, in this case, NBP0601.

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

« DDD is the day of year the data was collected

US Antactic Program X RVIB Nathaniel B. Palmer
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Underway Sensors

Meteorology and Radiometry

Measurement Channel | Collect. Status | Rate Instrument

ID
Air Temperature metl continuous 1sec R. M. Young 41372LC
Relative Humidity metl continuous 1 sec
Wind Speed/Direction = metl continuous 1 sec R.M. Young 05106
Barometer metl continuous 1 sec R.M. Young 61201
PIR (LW radiation) metl continuous 1 sec Eppley PIR
PSP (SW radiation) metl continuous 1sec Eppley PSP
PAR metl continuous 1 sec BSI QSR-240
GUV 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 not collected Varies ODEC Bathy 2000
Bathymetry knul continuous Varies Knudsen 320B/R
Bathymetry siml not collected Varies Simrad EK500 Sonar

*Data is output every second but it 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 frl Continuous 1sec Turner 10-AU-005
Fluorometry flrl & tsgl @ Continuous 6 sec
Transmissometry tsgl Continuous 6 sec WET Lab C-Star
pCO? pco2 Continuous 70 sec (LDEO)
ADCP adcp* Continuous varies RD Instruments

* This channel is reference layer velocity only — ADCP logging is separate from RVDAS.

Navigational Instruments

Measurement Channel Collect. Status Rate Instrument
ID
Trimble GPS PCOD Continuous 1 sec Trimble 20636-00SM

US Antactic Program
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Measurement Channel | Collect. Status | Rate Instrument

ID
Gyro gyrl Continuous 0.2 sec Yokogawa Gyro
SeaPath seap Continuous 1sec SeaPath 200
Data

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

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

US Antactic Program Xii RVIB Nathaniel B. Palmer
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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 (photosynthetically available radiation)* mV

*See page 21 for calculations.
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Gravimeter (grvl)
There are now 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
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
1 RVDAS time tag

2 Text string (id field) $ENV for environmental record

3 Date YYYY/MM/DD

4 Time HH:MM:SS.SS

5 Day of Year DDD

US Antactic Program Xiv RVIB Nathaniel B. Palmer
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Field Data Conversion Units

6 Meter ID

7 Meter Pressure inch-Hg
8 Meter temp °C

9 Ambient temp °C

10 K-Factor

11  VCC Coeff

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@1/ 11/ 00,
23:59:52.08 PW2 PF1 SF1 PL3 MM SB3 POO TX1 TR Gvb 1500 06.7 -72.1

‘Field Data ‘Format/PossibIe Values Units
1 RVDAS time tag
2 Flagged low frequency chn. depth w/ ;FDDDDD.Dun where F = flag meters
units (V for valid, | for invalid), D=depth,
un = units
3 Low Frequency echo strength EEE.EE dB
4 Flagged high freq. chn. depth not used
5 High frequency echo strength not used
6 Signed heave data SHHHH cm
7 Date mm/dd/yy
8 Time hh:mm:ss
9 Transmit pulse window type PW1=Rectangular
PW2=Hamming
PW3=Cosine
PW4=Blackman
10 Primary transmit frequency PF1=3.5 kHz kHz
PF2=12.0 kHz
11 Parametric mode secondary SF1=3.5 kHz kHz
frequency SF2=12.0 kHz
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Field

12

Data
Pulse length

Format / Possible Values
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

Units

13

14

Operating mode

Frequency sweep bandwidth

MO1=CW parametric
MO2=CW

MO3=FM parametric
MO4=FM

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
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
TR4 = 2Hz
TR5 = 1Hz
TR6 = .5Hz
TR7 =.33Hz
TR8 = .25Hz
TR9 = .20Hz
TR: =.10Hz
TR; = .05Hz

Hz
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Field Data Format / Possible Values Units
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
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
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Thermosalinograph (tsgl)
00+019: 23: 59: 46. 976 15A16CFCL63F8C2C100

Field Data Units

1 RVDAS time tag

2 Seabird hex string (see page 25 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 (O
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)

pCOz

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 pCQO? 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
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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:

GPZDA

02+253: 00: 00: 00. 772 $GPZDA, 235947. 70, 09, 09, 2002, , *7F

GPZDA
GPGGA
GPVTG
GPHDT
PSXN, 20
PSXN, 22

PSXN, 23

‘Field ‘Data

1 RVDAS time tag
$GPZDA

time
Day

Year

Month

Units

hhmmss.ss
dd
mm

yyyy

0 N o o wWwN

GPGGA

02+253: 00: 00: 00. 938

(empty field)
Checksum

GPGGA, 235947. 70, 6629. 239059, S, 06827. 668899, W1,07,1.0,11.81,M, M, *6F

‘Field ‘Data Units
1 RVDAS time tag
2 $GPGGA
3 time hhmmss.ss
4 Latitude ddmm.mmmmmm
5 N or S for north or south latitude
6 Longitude ddmm.mmmmmm
7 E or W for east or west longitude
8 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
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Field Data Units

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 ID (0000-1023)

16 Checksum

GPVTG

02+253: 00: 00: 00. 940 $I NVTG 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 kk

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: O=normal, 1=reduced performance,
2=invalid data
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Field Data Units
6 Heading quality: O=normal, 1=reduced performance, 2=invalid data

7 Roll & pitch quality: 0O=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

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:

* 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
1 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

0N O 0ok WwWN

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

‘Field ‘Data Units

1 RVDAS Time tag

2 $GPGLL

3 Latitude degrees
4 North or South

5 Longitude degrees
6 East or West
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Field Data Units

7 UTC of position hhmmss.sss
8 Status of data (A = valid)

9 Checksum

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

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.rr

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
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‘Field ‘Data Units
2 Sound velocity in ADCP sonar well m/s

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
Equi | -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

PCQO? time tag (decimal is time of day) yyyddd.ttt
3 Raw voltage mV
4 Barometer mB
5 Cell temperature °C
6 Flow rate cm3/min
7 Concentration ppm
8 PCQ? pressure microAtm
9 Equilibrated temperature °C
10 Flow Source (Equil = pCO? measurement)
11 RVDAS latitude degrees
12 RVDAS longitude degrees
13 TSG external temperature °C
14 TSG salinity PSU
15 TSG fluorometry \%
16 RVDAS true wind speed m/s
17 RVDAS true wind direction degrees
18 Barometric Pressure mBars
19 Uncontaminated seawater pump flow rate I/min
20 Speed over ground knots
21 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 pSiemens
5 Salinity PSU
6 Fluorometry \%
7 Transmissivity \%
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Calculations

The file i nst coef . t xt 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 = deci mal equival ent of bytes 1-4

Tenperature Frequency: f = T/19 +2100

Temperature = 1/{g + h[In(fo/f)] + i[In2(fo/f)] + jLIN3(fo/f)]} -
273.15 (°O

Calculating Conductivity — ITS-90

C = deci mal equival ent of bytes 5-8
Conductivity Frequency f = sqgrt(Cf2100+6250000)

Conductivity = (g + hf2 + if3 + jf4)/[10(1 + & + ep)] (sienens/neter)
t = tenperature (°C); p = pressure (decibars); & = Cicor; & = CPcor

Calculating Fluorometry Voltage

f = decimal equival ent of bytes 15-17
Fl uoronetry Vol tage = f/819

Calculating Transmittance

Viark = 0. 058 V

Vref = 4 765 V

t = deci mal equivalent of bytes 18 — 20
Transm ssoneter Voltage (Vsignw) = t/819

% Transm ttance = (Vsigna — Vaark) [ (Vret - Vdark)
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PAR

raw data = nV

calibration scale = 6.27 V/(pEi nstiens/cma2sec)
offset (Vuak) = 0.1 nVv

(raw nV - Vgak)/scale x 104 cnt/ nmt x 10-3 V/ m= pEi nsti ens/ nisec

PIR
raw data = nV

calibration scale = 4.09 x 10-¢ V/(Wn¥)
data nv / (scale x 103nV/V ) = Wnt

PSP

raw data = nV
calibration scale = 7.94 x 106 V/(Wn¥)
data mv / (scale x 103 nV/V) = Wnt
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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.

Start End Description

351:20:01 NBP0601 Logging Start

356 GUV instrument stopped sending data due to malfunction
024:20:45 NBP0601 Logging End

US Antactic Program XXVil RVIB Nathaniel B. Palmer



Data Report NBP0601

Nathaniel B. Palmer

Appendix: Sensors and Calibrations

NBPO0601 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 = Sthd side
installed
10/22/05
Barometer RM Young 61201 01706 04/23/05  Installed
04/23/05
Humidity/Wet Temp RM Young 41372LC 06135 05/06/04  Installed
4/23/05
PIR (Pyrgeometer) Eppley PIR 32845F3 5/31/05 Installed
7/16/05
PSP (Pyranometer) Eppley PSP 32850F3 6/1/05 Installed
7/16/05
PAR (Mast) BSI-QSR-240 6356 05/16/05  Installed
7/16/05
GUV (Mast) BSI GUV-2511 2511020311 @ 09/07/05  Installed
4 10/23/05
PUV (Underwater) BSI PUV-2500 2500020311 09/07/05  Installed
4 11/1/05
PRR (Mast) BSI PRR-610 9696 01/09/04  Installed
11/1/05
PRR (Underwater) BSI PRR-600 9696 01/09/04  Installed
11/1/05
Underway
TSG SeaBird SBE21 2131020- 02/01/05  Installed
3198 2/27/05
TSG Remote Temp SeaBird 3-01/S 031267 01/27/05 | Installed
4/23/05
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
Magnetometer EG&G G-866
Gravimeter LaCoste & Romberg n/a Gravity Tie
Gravity Meter 12/12/05
Bathymetry Simrad EK500 3001 n/a
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Bathymetry

Knudsen 320B/R

n/a

Bathymetry

Bathy 2000

n/a
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NBPO0601 CTD Sensors

Sensor Description Serial # Last Comments
Calibration
Date
CTD Fish SeaBird model SBE 9+ 09P7536- 04/18/05 | Installed on
0328 10/28/05 on
30L Rosette
CTD Fish Pressure Paroscientific model 410K- 53980 04/18/05 | Installed on
105 pressure sensor 10/28/05 on
30L Rosette
CTD Deck Unit SeaBird model SBE 11+ 11P19858- n/a
0490
Primary Temperature SeaBird model 3-02/F 031238 3/18/05
Sensor
Secondary SeaBird model 3-02/F 03P299 3/15/05
Temperature Sensor
Primary Conductivity SeaBird model 4-02/0 040924 1/25/05
Sensor
Secondary SeaBird model 4C 041314 1/25/05
Conductivity Sensor
Dissolved Oxygen SeaBird model SBE43 430150 2/2/05 Removed after
Sensor test cast 00
Dissolved Oxygen SeaBird model SBE43 430139 12/3/05 Installed after
Sensor test cast 00
PAR Sensor Biospherical Instruments 4469 3/18/05
QSP-2300
Transmissometer WET Labs C-Star CST-889DR  08/08/05
CTD Pump (Primary) SeaBird 5T, PN 90160 051642 3.0K | 12/01/04
CTD Pump SeaBird 5T, PN 90160 051645 3.0K  01/10/04
(Secondary)
Bottom Contact Switch = SeaBird #1 n/a
Altimeter OIS 6000 (6000m) 5117 n/a New battery
installed
10/30/05
Carousel Water SeaBird SBE-32 3214153- n/a Installed
Sampler 0140 10/25/05 on

Calibrations

The following pages are calibration sheets for sensors used during this cruise.

30L Rosette
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Gravity Tie

Gravity Tie Spreadsheet

The fields outlined in BOLD MUST BE FILLED IN for this spreadsheet to operate properly. The
automatically calculated values show up in the shaded fields.

Date: 1121242005 { Reference Code Mumbers:
Location: Lyttetton/Christchurch, Hew Zealand ADIC 0217-0
Station; Ranger's Hut, Botanical Gardens IGC 437328,
Latitude: 4331775 LEIR P11
Longitude: 17237 18E G 79
Elevstion: 6.7 meters MHC 16

Gravity: 95049429

Value Tirne (GMT]

Ship's meter befare gravity tie { Gravity (ou) ) 51768 20:22

Ship's meter after gravity tie ( Gravity (ou) ) 55
Anerage
Ship Gravimeters Calibration Constant

Comected ship's meter { QC Grav{mgal))

Value Time [GHT]

Ship's meter bafare gravity tie (serial, RWDAS) 317649 2024

Ship's meter after grawity tie (zerial, RVDAS) 81763 053
HAwerage (for comparison chedd onhy) '

Portable Gravimeter Correction Divisor 1.007937
Station Value Time [GMT) Temp Date

0BS5S mgal,
Pier measUrement 1 41728981 2035 535 December 12, 2005 | dveraged
Piet measurament 2 412300 20037 5348 December 12, 2005
Pier measurement 3 412287 2040 535 December 12, 2005
Average EAEhe

OB mgal,
Station measuremert 1 4081 31 2330 535 December 12, 2005 | 2veraged
Station measuremert 2 4091.36 2332 535 December 12, 2005
Station measurement 3 4091 .41 24 535 December 12 2005
Average ATIATIRE

0BS maal,
Pier measurement 4 4123.06 45 534 December 13, 2005 | Sveraged
Fier measurement 5 4122 96 046 535 December 13, 2005
Fier measurement 6 412295 0:47 535 December 13, 2005
Average AR ET

Gravity offzet from last tie
Crift since last tie

Comments

OBS Differences
Station to Pier (1, 2, & 3 averaged)
Station to Pier (4, 5, & 6 averaged)
Averaged Differences
Gravity at pier
Elevation of pier above gravimeter, meters
Earth differential gravity, mgalineter
Gravity &t ship's gravimeter
Gravity Offset

Shore tie and reference tie completed by P. Rowe and P. Cheng
with training by 5. Blackman. Reference tie st station #487324,
Botanical Gardens.
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Meteorology System

Anemometer (Port)

RM Young Anemometer Calibration, Model 05106

Si: {48262 | Date: Cal'd By:|W. Gallagher |
Clochwise | Lakculated | Measured
Cal Motor | Windspeed | Windspeen Measurad Dalta
APM mis mi's Deeita mi's Knots Direction | Drention | Directlon
[ 0.00] 0.0 0.0 0.0 O 1 0
200 (.88 0.8 041 1.9 30 30 0
500 2.45 2.3 0.2 4.8 B0 &0 0
1000 4.80/ 4.9 0.0 85 a0 8BS 1
1500 7.35) 7.4 -1 14.3 120 118 1
2000 9.80 5.8 0.0 18.0 150 145 1
3000 14.70 14,8 -0.1 28.6 180 179 1
4000 19.60 188 0.2 38.1 2101 210 o
5000 24.50 24.8 -0.3 476 240] 241 -1
6000 29.40 288 -0.4 YA 2701 272 -2
7000 34.30 347 0.4 66.6 ) e -2
BOOO 39.20 388 -0.6 76.2 S30] 332 -2
8000 4410 447 -0.6 B5.7 0 1 -1
10000 49.00 49 7 0.7 85.2
12000 58.80 59.5 -0.7 114.2 Mote: Delta direction should not
gxceed +or -3 degrees.
Cauriter
Clockwise | Calkculated | Measured Caution: Do Not excesd 12000 rpm durnng Wind
Cal Motor | Windspeed | Windapaed Spead test,
RPM mis s Dafia mi'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 gm7?]  vas
500 2.45 2.3 0.2
1000 4.90 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 -0.1 INSTALLED NEW BEARINGS AND
A000 19.60 19.8 02 PROPELLER SHAFT. TESTED OWAY
5000 24.50 24.8 0.3
6000 25.40 29.8 -0.4
7000 34.30 34.8 -0.5
8000 39.20 38.8 -0.6
8000 4410 44.7 -0.6
10000 45.00 498 -0.8
12000 58.80 58.7 -0.9

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

RM Young Anemometer Calibration, Model 05106

S/N:[51143 | Date:[ 07-Oct-05 Cal'd By:[J. Lenorovitz |
Clockwise | Calcutated | Measurad
Cal Motor | Windspeed | Windspaad Maasurad Dalta
APM m/s m's Delta m/s Knots Direction | Direction | Direction
[4] 0.00 0.00 0.00 0.0 0 0 1]
200 0.98 0.90 0.08 1.9 30 30 0
500 245] 235 0.10 4.8 60 60 o
1000 4.90] 4.85 0.05 9.5 a0 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] 1475 -0.05 28.6 180 180 0
4000 19.60 19.75 -0.15 38.1 210 208 2
5000 24 50 24.70 -0.20 47.6 240 239 1
6000 29.40 29.65 -0.25 57.1 270 269 1
7000 3430] 34865 -0.35 66.6 300] 300 0
8000 38.20 39.60 -0.40 76.2 330 330 4]
9000 44 10| 44.55 -1.45 85.7 0 0 4]
10000 49.00] 49.50 -0.50 95.2
12000 58.80 589.35 (.55 114.2 Note; Delta direction should not

exceed +or - 3 degrees.

Counter
Clockwise | Calculated | Measurad 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 Speed Threshold < 2.9 gm?]  ves
200 0.98 0.85 0.13 Wind Direction Thresheld < 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 .80 9,75 0.05 Additional Comments
3000 14.70 14.75 -0.05 No repairs ar adjustments needed. Unit was]
4000 19.60] 19.75 -0.15 spot on from the drawer
5000 24.50] 24.70 -0.20
G000 29.40] 2965 -0.25
TOO0 34.30] 3465 -0.35
8000 39.20] 39.55 -0.35
9000 44 10] 44.55 -0.45
10000 49.000 48.50 -0.50
12000 58.80] 59.35 -0.55

Mote: Delta Windspeed should not exceed
+or-0.3 m/s for 0 - 5000 rpm
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Data Report NBP0601

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

Telephone: 401-847-1020 Fax: 401-847-1031 —
Email: info @ eppleyiab.com Imernat: www.eppleylab.com hm;: m:"mm
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 "¢

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.

Bs a result of a series of comparisons, it has been found te
have a sensitivity of:

4.08 % 107® wolts/watts meter®

The caleculation 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 4#1.0% 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 e =

Port Hueneme, CA In Charge of Test: A @)«M}-—-———-
5.0. Humber: AO3L2 e
Date: June 13, 2005 Reviewed by: { ooy / idt&-
Remarks:

US Antactic Program XXXIV RVIB Nathaniel B. Palmer
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Data Report NBP0601 Nathaniel B. Palmer

PSP

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

Telephone; £01-847-1020 Fax: 401-847-1031 —
Email: info@eppleylab.com Intermet; WWW.EpPIVIBB.OOM  for Pl Meoromats
Sinca 1917

STANDARDIZATION
OF
EPPLEY PRECISION SPECTRAL PYRANOMETER
Model PSP

Serial Number: 3Z2850F3

Resistance: 706 (€} ar 23 °C
Temperature Compersation 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 calibration
remperature is 25 °C.

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

7.94 % 107° wolts/watts meter’

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

The calibration of this instrument is traceable to standard self-
calibrating cawvity pyrheliemeters in terms of the Systems
Internationale des Unites (SI units), which participated in the
Hinth International Pyrheliometric Comparisons (IPC IX} at Davos,
Switzerland in September-October 2000.

Useful conversion facts: 1 cal em™ min™ = 697.3 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 Tast; f!j}f
5.0. Number: 60311 4//
Date: June 13, 2005 Reviewed bY: ™ [l . e 3
Remarks:

US Antactic Program XXXV RVIB Nathaniel B. Palmer



Data Report NBP0601

Nathaniel B. Palmer

GUVv

% 3

Biospherical Instruments Inc.

(GUV-2611 Calibration Certificate
yatem Serial Numbat 251 Date of Callbration 90708
Cailbration detabase 251102031 1dy3meb Date of Cartificate 91872005
DASSN 0088 Standard of Spectral [radlance 99188
Microprocessor Tag Number 4 Operator ¢
Responsivity  ScaleBmall ScaleMedium  Scalelarge
Manochromatic Wavalength  [Ampsper  [Voltsper  [Voltsper  [Voltsper OffsetSmal OffsetMediy Ofsellarge  Measuremenl
Channels  Address  [wm]  pWiiemiam] piemtom)] pMiem'om)] @Wiem'amj]  [volls]  mfwolls]  [vells] Units
Ed03H0 z W 24EEAD  ZSBIEQS  TAISEED  ZMBSEW0 I SITHED4 4 SEME4 BOSMELS  Wiewnm)
Edol4o ] M0 19IBEEAD  186TEQS  GTATIELR LOMSEMD TA2MEQL 115MEM  GOMIED4  Wiarnm)
£40311 8 HI  ZWEEAD  24EDS  TIZGELR  ZEAEW0 BOZED TOSEL4 14B08EL  pM{amrm)
Ed0308 10 305 AMTEEAT  IMBEDE  GESESEOM 1 MBESDT Z2BEIEQ4 2MUBEL4  BOATIEM  Wienim)
Ed0380 1 30 B0 BOTEOEDR  2MMGBER  TMBIEDY ZUMIEDY 20%6BE0M 2995TEG4  yWWernm)
Edi3n 18 400700  ZEEEAD  3OMBEDS AEIMME(Y 2TOVEMI0 ZHZBIEOM 2E90EM4 114D Wiornm)
Rasporshily  Scaledmal SoaleMedium _SealeLarge
Broadband Wovalongih  [Ampsper  Melpsr  (Voltsper  [Vollsper Offsatmall Offsotiediu Offsetlarge  Measurement
Channels  Address  [om]  pEfomte)]  pBloms)]  pEomts)] pBlemts)]  [ois]  miwlis] (i) Units
EdOPAR 1 0 VIEDS  1TABEMD  SOBMIEHZ  1BOIENS AATHIEDA ATBMEDE AOTTIEDE  pEfomiess)
[ Ruxlliary Weasuremant
Channels  Address Wavelongth Responsivity  Scals8  ScaleM  Scdlll  Offats  OffiM  Offsetl Units
Edifemp 22 0 1O0ME0  10000E0Z  100NELR  1.00EdR C.0000EH00 C0000E400 QDNODE+D0 ¢
EdOVin i 0 100006400 25000E07 25000601 25000601 DOODOOE+00 DODOCEON OOONIE+D v

© Biosphirical Instraments Lnc., 5340 Riley Streat, San Dieps, California 92037 USA. Contact supnorthimspherical.com for more information,

Calitseation Do -~ Do Not Destray

pige 2of 2
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Data Report NBP0601

Nathaniel B. Palmer

PAR

QISR240R D5/24/85

Biospherical Instruments Inc,

CALIBRATION CERTIFICATE

Calibration Date SM1B/2005

Model Number QSR-240

Serial Mumber 6356

Operator TPC

Standard Lamp 99189(4/12/05)

Probe Excitation Voltage Range: 6 o 18
Output Pokarity. POSITIVE

VDC{+)

Probe ifi ibration{in air):
Calibration Voltage: 6 VDC{+)
Probe Current 12  ma

Probe Qutput Yoltage:

Probe liuminated 868 m
Probe Dark 0.1 mv
Probe Net Response _ BBEB  mV

Corrected Lamp Ouipyt
Output In Air {same condition as calibration):

8.34E+15 quanta/cm®sec
001384 _uElcm’sec

Calibration Factor.
{To calculate iradiance, divide the net voltage reading in Volts by this vaive. )

Dry: 1.04E-17  \{quantalicm?sac)
527E+00  VI(uElem®sec)

Matas:

1. Annual calibration i recommendod

2. Cafibration ls performed using a Standard of Spectral Iirediance traceabds to the
National Inst#ute of Siandards and Technalogy (MIST).

3 The cofiecior should be cleaned frequently with alcahal,

4 Calibralion was pedormed with customer cable, when available

US Antactic Program

XXXVii
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Data Report NBP0601 Nathaniel B. Palmer

TSG Calibration Files

Underway Conductivity

SEA-BIRD ELECTRONICS, INC.

1808 136th Place MN.E., Bellevue, Washington, 98005 USA
Phorne: {425) 643 - 9866 Fax (425) 643 - 9854 Email: seabird@seabird com

SENSOR SERIAL NUMBER: 3198 SBEZI CONDUCTIVITY CALIBRATION DATA
CALIBRATION DATE: 0i-Feb-05 PSS I978: C{35,15,00 = 42914 Seimens/meter
GHL COEFFICIENTS ABCDM COEFFICIENTS
3 a = 1,64605226=-006

B B BlOa9Fe-001

o = —4,26144B24e+000
d = —=0.88538292a-005
{nominal) m= 5.0
ineminall CPoor = =9.5700e-008 {nominall

BATH TEMP BATH SAL BATHCOND INSTFRED  INSTCOND RESIDUAL

{1TS-00) 10 [ Siemens'm) {kHz} (Siemensm) {Siemens/m)

33, (000 1. o, oaoon 2.91244 0.o0000 0.00000
2. B_Z21830 2:97443 o Z
3. B-58001 3, 28127 -1l a1

. 4 9.64458 4 -0.0000

4 9.958140 4 -0

24, 34,7124 5.16487 10.52745 5 C 25

: 24,7074 5. 0HE40 11.0G459 3 =0, 00001

12 . 5001 34,7057 ©.056809 11.33265 (7 =0 00001

Conchicrivity = (g + W+ i il SRS T £p) Siemensmeter
Conduetivity = (af™ + B + ¢+ @i}/ [10 (1 TEph Semensimeter
t = temperature{“C]]; p = pressure[decibars]; 8 = CTeor; & = CPoor,

Residual = {instrument conductivity - bath conductivity) using g, b, §, j coefficienis

Date, Slope Correction

DonET | ® | 10-Dec-03 09998423
| & ] 01-Feb-05 1,0000000
0.001
s s T = @
- -
E
o
B 0.000} —— - Aea P R Y
]
w
L]
{1 a8
-0.001 T ¥
_[}malll I|IIIIl_.IIII1II.I!.lIIII,..!I
0 1 2 a 4 5 & 7

Conductivity (Siemensim)
POST CRUISE
CALIBRATION

US Antactic Program XXXViii RVIB Nathaniel B. Palmer



Data Report NBP0601 Nathaniel B. Palmer

Underway Temperature Sensor

SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington, 98005 USA
FPhone: (425) B43 - GBEE Fax (425) 843 - 0954 Emaill: seabird@seabird com

SENSOR SERIAL NUMBER: 3198 SBE2] TEMPERATURE CALIBRATION DATA
CALIBRATION BATE: 01-Feb-05 ITS-90 TEMPRATURE SCALE
IT5-90 COEFFICIENTS ITR-68 COEFFICIENTS
=} 1, € a = 3.64T635752=-003
k 6. b = 5.95164358a-004
1, I } co= 1,.57386%940a-005%
= 1. 5021 1e~006 d = 1,0815%4%01e-006
£ 10000 f0 = 256B.337
BATH TEMP INSTRUMENT FREO INST TEMP RESIDUAL
1TS-90) {Hz) (ITS-90%
]% L 2568.337 0, 99949
4 2775.111 4.49%3
15 1 F46T, 500 15,0000
18" | 1723427 185000
24.¢ ) 4152232 24.0000
20,0000 457L.144 2. D995
32, 4881.480 32,5001

Temperasure ITS-90 = 1/{g -+ Wlin(E /0] + ilim (F 0] + J{in' (£ 0]} - 273,15 (°C)
Temperature [TS-68 = 1/{a + bl f /)] + e|.|'”:[r“.-'r]| + d[,ln'ln’".ln]: = 213.15(%C)
Following the recommendation of JPOTS: T is assumed o be 1.00024 * T, {210 35 °C)
Residual = imstrument temperature - bath temperature

Drate, Offset{mdeg C)

002:3- - ® | 10-Dec-03 -0.19
01-Feb-05  0.00
0.014+— ———
a
n
8
g
a 0.00 2 1 | —f
=
3
z
]
]
o
-0.01 .|
,U_BEIIIIIIII_IIJI_IIIIIIIII.Il'II]_L__'.III
-5 0 5 10 15 20 25 30 35

Temperature, Dagreas C
POST CRUISE
CALIBRATION
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Data Report NBP0601 Nathaniel B. Palmer

Underway Remote Temperature Sensor

SEA-BIRD ELECTRONICS, INC.

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

SENSOR SERIAL NUMBER: 1267 SBE3 TEMPERATURE CALIBRATION DATA
CALIBRATION DATE: 27-Jan-05 ITS-%0 TEMPRATURE SCALE

ITS-90 COEFFICIENTS IT5-68 COEFFICIENTS
g 4, 7663 5 a = 1.68121

b = 5.8654 H
o= 1.47T371122e-005
d = 2.84100048e-006

£ - 5787057
BATH TEMP INSTRUMENT FRECQH INST TEMP RESIINIAL
{ITS-90) (ITS-507) (ITS-0p

5

Temperature [TS-90 = |/{g = hifn(f 1] 4 i|_r.l.l!|:I'u."t'}| f j|Fulr|'l;r-'ﬁJ', 27315 (°C)
Temperature | T5-68 = |/fa+ h[.’m,fh."t]l + clfn"{i'".-'t']l]‘ d[J’n'\[fﬂ.'f]]] 27315 (°C)
Following the recommendation of JPOTS Iax is nssumed (o be |L00024 * Tm (20 33°C)
Residual = mstrment temperature - bath temperature
Drate, Offset{mdeg C)

802 I [ ® | 21-Mow-03 021
A | 2T-Jan-05 -0.00

o

o

o

L]

2

2 |

S 0.00 i —t—a o 4 |

"

=

k+]

3

e [

o

=001 {

7Y v A A O O "I T I T T Y I Lidoadg

-6 0 = 10 15 20 25 30 35

Temperature, Degrees G
POST CRUISE
CALIBRATION
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Data Report NBP0601

Nathaniel B. Palmer

Underway Transmissometer

PO Box 518
820 Applegate 5t
Philomath, OR 87370

WET(@/ Labs
C-Star Calibration

Date  Apnl 7, 2005 Customer Raythecn Polar Service Co

(541) B28-5650
Fax (541) 028-5277

wisna wetlabe com

Work order 005

Job# 0201020 SiN&  CST-557DR Pathlength 25 cm
Analog meter

Va 0.060 V

Ve 4851V

Vit 4732V

Temperature of calibration water
Ambient temperature during calibration

200 °C
234 °C

Relationship of transmittance (Tr) to beam attenuation coefficient (c), and pathlength (x) Tr=e™"

To detarmine beam transmittance: Tr = (Wyg = Vi) 1 (Vi - Ve
Tao determine beam attenuabon coefficient ¢ = -1/x * In (Tr)
Va Meter cutput with the beam blocked. This is the offset.

Var  Meter cutput in air with a clear beam path.
Vet Meter output with ciean water in the path

Temperature of calibration water: tamperature of cleaan water used to obtain V.,

Ambient tlemperature: meter temperature in air during the calibratian,
Wy  Measured signal output of meter

cetanwkbkf1.ds Rewvision F

170
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Data Report NBP0601 Nathaniel B. Palmer

CTD

Pressure Sensor

SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington, 98005 USA
Phone: (425) 643 - 9886 Fax (425) B43 - 9954 Emall seabird@seabird.com

SEMSOR SERIAL NUMBER: 0328 SBE%lus PRESSURE CALIBRATION DATA
CALIBRATION DATE: 18-Ape-05 10000 psia SN 53980
DIGIQUARTZ COEFFICIENTS: ADSIM, ADSHB, SLOPE AND OFFSET:
Cl = =L _H4T002e+004 ADS90M = 1.13300e=002
C2 = B 9103%0e-001 ADSA0R = =8.475928+000
Gl = 1.753360e=002 Slope = 1.00004
pl = 4. 241600a-002 Offsat = =0.7426 (dbars}
L2 = 0.000000e+000
Tl = 3.0260402+00L
T2 = -1.938B830a-004
T3 = 4.330190a=0086
T4 = 2.020250a-008
TL = 0.000000=+000
PRESSURE INST [NST INST CORRECTED INST RESIDUAL
{PSIAY OUTPUTIHZY TEMPCY OUTPUT (PSIA) OUTPUT (PSIAY (PSIA)
14,762 33053.28 22.0 15,752 14.875 -0.0OB7
2014 ,93% 33613.14 23.1 2015.EBH 2014, 886 -0.053
4014,919 34162.20 23.1 4015.804 4014.,878 =0.041
014,986 34701.08 23.2 6013.837 6014.986 =0.000
BO14, 992 35230.1E 23.2 BO15.B61 8015, 085
10015.554 35749.95 23.2 10015, 800 10015.098
BO14,BBD 35230.20 23.3 BO15.894 8015.117
6014.818 347T01.08 23.3 6015.8R1 6015, 030
4014.B1€ 34162.23 23.3 4015.8923 4014.936
2014 . 828 33613.186 23,3 2015,925 2014.923
14, 78] 1305325 23.4 15,657 14,580
Residual = corrected instrument pressure - reference pressure
Date, Avg Ofiset(psia)
W1 [ | @] 18405 000
) |
t 1 i
=
72
B
E 0 } ——
o
o
L]
o
- S i
|
_tui |.|...J.l.J_LI.I. SUENEREN'S S I T AR AR B IV B B B O O O B B I|

4] 1000 2000 .'!G.Elﬂ 4000 5000 6000 7000 8OO0 9000 10000 11000
Pressure (PS1A)
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Data Report NBP0601

Nathaniel B. Palmer

Primary Temperature Sensor

SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington, 98005 USA
Phone: (425) 643 - 9886 Fax (425) 643 - 9954 Email: seabird@seabird.com

SENSOR SERIAL NUMBER; 1238
CALIBRATION DATE: 17-Mar-05

ITS-%) COEFFICIENTS
g = 4,82467117e-003

h = €.7073607% =004

{ = 2,56763832e-005

{ = 2.04860441e=006

f0 = 1002.0

BATH TEMP INSTRUMENT FREQ
{1TS-20% (Hz}
=1.5000 6l24.7838
1.0000 G4TR.042
4.5000 £989.44%9
g4.0000 7549.130
11.5000 $128.882
15,0000 8739.449
18,5000 G9381.550
22,0000 10055.823
25.5000 10763.157

ao0n 11503. 985

32.5000 12279.021

SRE3 TEMPERATURE CALIBRATION DATA
ITS-90 TEMPRATURE SCALE

IT5-68 COEFFICIENTS

a

&3

d
fi

0 =

3.68121295e-003
979986587a-004
15649252a-005
L05000282=-008

5
1
2
]

124.788

INST TEMP

(ITS-00)

_'l_
+O001
4.,

1

8.
11,

15.
18.
22.
25.
29,
32.

5000

5000
oooa
000
[]elili]
5000
cooo
5000
Qooo
5000

Temperature ITS-90 = 1/g + hlin(f /)] + ilin (£ /5] + il (£ ) - 27315 (°C)

Temperature ITS-68 = 1/{a + blis{(f /7] + t:[l'ni{fﬁ.fﬂl + d[iﬂl{!'u-'ﬂl]i - 27315 (*C)
Following the recommendation of JPOTS: T_ is assumed 1o be 1.00024 * Ty (=210 335C)
Residual = mstrument temperature - bath tlemperature

002 R — —= —

. D—— —_ e —t—

o

g 0.00 L et —— R ——— —

T

3

h=

i

€ 001+ |

. I T RS S B 1 BN T

-5 ] 5 10 15 20 25 30

Temperature, Degrees C

RESIDUAL
(ITS-90)
-0, 00005
0, 00007
0.00003
-0. 00005
-0.00003
0.00001
0. o000l
o, 00002
-0, 00000
0. 00001
-0, 00001

[rate, Offsetimdey C)

| 25-Jun-04 030
| & | 17-Mar-05 -0.00

_J_:_|||

35

POST CRUISE
CALIBRATION
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Data Report NBP0601 Nathaniel B. Palmer

Secondary Temperature Sensor

SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E,, Bellevue, Washington, 98005 USA
Phonae (425} 643 - 9886 Fax (§25) 643 - 3954 Emall mébirﬂ@s&abird com

SENSOR SEHIAL NUMBER- 22949 SHEI TEMPERATURE CALIBRATION DATA
CALIBRATION DATE: F5-Mar-(15 ITE-H TEMPHRATURE SCALE

TS5 COEFFICIENTS ITS-68 COEFFICIENTS

1 1 & - i 14 Lie—=NL
. i =0k g -

HATH TEMP INSTRUMENT FREDQ INST TEMP RELIERIAL
(11540} (Ited (IT5-910) (1TS-9¢}
=1.4%9A s B 0L 1A S =0, 0004

lempernture TS50 = | {{g + h{iniE 1]+ n[hu']i;;ﬂl ',|Ir.-r'rr'l‘r'ri: = 3TE LS
Teatiperature [TS-68 = 1/]a ¢ h!,l'.rp;j;l.'r.ll t c|,|'pr][J ..-j‘_|| 4 d|.'ulli;|-'|:'J|! =27 15040
Fallowing the recommendation of IFOTS: T | 1w assumed to be |.00024 * T, i-210357C)
Resudual = insirumen temperarure « bath emperare

Prate, Offsettmides L)

oie i | @ | 0F-Mey-04 <038
A | 15Me-08 000
.o
Lo
)
&
-
[+ ]
L. | |
S000 @b ||
E |
=
-
é.
.01
L 0 . M T o S e e o o S YL B I IS N ) I S | ||!
=5 o 5 10 16 20 25 Ele 35

Temperature, Degrees G :
POST CRUISE
CALIBRATION
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Data Report NBP0601 Nathaniel B. Palmer

Dissolved Oxygen Sensor (replaced after test cast 00)

SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E.. Bellevue, Washington, 98005 USA
Fhone: (425) 643 - 9866 Fax (425) 641 - 5854 Email, seabird@seabird.com

SENSOR SERIAL NUMBER: 0150 SBE 43 OXYGEN CALIBRATION DATA
CALIBRATION DATE: 5-Feb-05p

COEFFICIENTS TCar = 0.
0. 4772 peor = 1.350a-04
BATHOX BATHTEMP  BATHSAL  INSTRUMENT INSTRUMENT RESIDUAL
(ml) 17590 PSU OUTPUT{VOLTS)  OXYGEN(mU/) {m1y
1.37 20.00 .01 43 .39 0.0
al 0 3 1.40
1,45
1,43
51
1.53

=
1,
3
2

E |

onygen (mlAy= {Soc * (V + Yotffset)) * exp(Toor* T * Onsat{ T.5) * explPeor * P
W = voltage output from SBEA3, T = temperature [deg €1, 5 = salinity [PSL]
Oixsat{ T.5) = oxygen saturation [mUl], P = pressure [dfhar]

Kesidual = instrument oxvgen - bath oxygen

Daie, Drelta Ox (ml1)

06 T | T @ | 05-Feb-DSp 003
03

T B

E

% o0 . ® o

T

g .

g H

1
0.3 { 1 ‘

: 1 : ? ! Uxﬂesrll (il R J : d mtilm::n N
MODIFICATIONS
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Data Report NBP0601 Nathaniel B. Palmer

Dissolved Oxygen Sensor (installed after test cast 00)

SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington, 98005 USA
Phong: (425) 643 - 9666 Fax (425) 543 - 8954 Email seabindiffiseatind com

SEMSOR SERIAL NUMBER: 0139 SRE 49 OXYOEN CALIRRATION DATA
CALIHREATION DATE: 03-Dec-iip

COEFFICIENTS A
Jo 0. 3064 5
Boc =
VaTFas
BATHOX  BATHTEMP BATH 5AL INSTRUMENT INSTRUMENT RESIDUAL
tmll) 1T5-50 PSLI CHITPUTIVON, TS OXYGENmIT (ml/T§
ik i gl 126 .00
Jadd 1, 0c 1. 00 1.135 .01
I i £ 1 T o5
0.k (B4 1244 1.30 —{1.00
| q 0. ar J.040 130 b1
18 N fa 1. 0452 bl =01
&: 00 ), 00 Z. 14 P =1 :a0
1 | ] 1R i il
.90 s Z: 68T { .20 =0, 01
i i) | 4 i
1.0 ne [} o.n
B 1.0 il 1, ] 1
j* [ ] T g =1
I i1 I E +02
(; 14 [ <581 fi i
i £ ! M adl i ) -

oxygen (mi1)= (hoe® (V + Vaffeer)) * expiTeor * T) * Oxuat{T.5) “expiPeor = I7)
Vo= vuiliage ouipul fram SEEAY, T = remperarare [deg CL S = salinity (P51
Crasat(T5) = axygen saturation fmb/|], 7= pressure {dbar]

Residun] = instrumant oxygen - bath oxygen

Dk, Lielia Ox jml1)

a2
® | 03-pac-0Sp 000
o1
E
E
® 0.0 — ‘
3 . 4
!
o
- o
o1
_uzl' 1 1.2 839 3074301 ||!_I..II'....II { AR A | L1
o 1 2 | 4 5 & T ] L] ”ALIRHA'IIITN

Cheygan (mil) e
AFTER
MODIFICATIONS
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Data Report NBP0601 Nathaniel B. Palmer
PAR

Biospherical Instruments Inc
CALIBRATION CERTIFICATE

UNDERWATER PAR SENSOR WITH LOG AMPLIFIER

Calibration Date: 03/18/05 Job Mo.: RBZ94
Model Number: QSP200L4S
Serial Number: 4452
Operator:  TPC
Standard Lamp: 99734 [1226103)
Oparating Voltage Range: [ to 15 VOC (+}
Maote: The QSP-200L uses a log ampiifier to measure the detector signal current with W = log | (Amps) / Ref
To calculate irradiance, use this formula:
[ Trradiance = Calibration factor * (10°Light Signal Voltage - 10" Dark Voltage) |

With the aporopriate (solar comected) Iradiance Calibration Factor.
Dry Calibration Factor:| 8.90E+12 [quantalcm®sec/™amps™ [1.48E-05]pEinsteins/cm*sec/"amps”
Wet Callbration Factor:| 1.50E+13 [quanta/cm®secamps™ [ 2.49E-05[pEinsteins/cm™sec/"amps”

Sensor Test Data and Results”'
Sensor Supply Current (Dark).[ 641 [maA
Supply Voltage: 3 Valts

Lamp Integrated PAR Iradiance:| 8 82E+15 quantal'r.:mg-s:et: 0.01465 [pEinstainsicm®sec
SC3 Immersion Coafficient:| 0.594 Scalar Correction: 1 PAR Solar Correction.]  1.0000
Measured Estimated Calc. Testlrrad
Mominal Callbrated Sensor  Measured Signal Signal  Qutput  Error Iquantal
Fiter OO Trans. Voltage Trans. (Amps)  (Amps}  (Wolts) [Volts)  Error (%) cm®-sac)
No Filter | 100.00% | 2.997 100.00% 9 92E-08 | 9.92E-08 | 2.997 0.001 0.0 B.B2E+15
0.3 38.10% 2.556 36.13% 3.5BE-08 | 3,58E-08 | 2556 0000 0.1 3.10E+15
05 27.60% 2.440 27.83% 2.7T4E-08 | 2,7T4E-0B | 2.440 0.000 0.1 2.44E+15
| 9.27% 1.868 9.23% 9.16E-09 | 9.20E-08 | 1.870 0.002 04 B.14E+14
2 1.11% 1.088 1.10% 1.08E-08 | 1.10E-08 | 1.083 0.005 1.1 9.69E+13
3 0.05% 0.325 0.07% 7.22E-11 | 5.30E-11 | 0.283 -0.041 266 | 642E+12
Dark Bafore: 0143 Voits
Light - No Filter Hidr.. — 2.008  Valts e = 1.00E-10 Amps
Dark After - NFH: — 0,143 Valls Ipwx = “T.39E-10_Amps
Average Dark 0.143  Volts 10¥9*" = "1.389953 Amps
Notes:

1. Annual calibratian is rscommanded.

2. There i8 increasing emar assaciatad with readings below zern,
1. The colectar shoud be claaned freguently with aicahal.

4) This seclion @ for ntemal use and for more advanced analysis

QSP-200L xis
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Transmissometer

PO Bax 518 (B41)-929-5650

mﬁéﬁ :-Iéam WET f\\ j I_qbs .E_ax-_P?l} mﬂ'».m??
Pt

C-Star Calibration

Customer Nationael Scence Foundation mm v

S/N#  CST-B889DR Sathiength 5o

Analog meter
Wy 0,061V
Vo 4.808 vV
Vi L EET V

Temperature of calibration water PN el 4
Ambdent temperature dunng calibration 62 °C

Retatisnship of transmittance {Tr} to beam attenuation coefficient (c), and pathlength (x); Tr=e**
To determing beam ransmitance: Tr = (Ve = Vaand ! (Ve = Vi)

Ta getermine beam atenuaton coafficent ¢ = 1% * In (Tr)

Wy Meter output with the beam biocked. This is the offset

Ve  Mater output in air with 2 clear beam path

WV Meter cutput with clean water in the path.

Temperature of calibration water: temperatune of clean water usad 10 obEin Vg
Ambient temperature: meter temparature in 2ir dunng the calibration

Vg Mezsured signal output of meter.

calarwkbiil xis Renaigaon F 1M7/0s
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Primary Conductivity Sensor

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 SERIAL NUMBER; 0924
CALIBRATION DATE: 25-Jan-05

GHL COEFFICIENTS

SEEA CONDUCTIVITY CALIBRATION DATA
PS% |078: O(35,15,00 = 4.2914 Seimens/imeter

ABCDM COEFFICIENTS

[P T =

(nomimaly m =
(peminal) fPcor = -%,.5700e-008 |nominall
BATH TEMP  BATHSAL BATHCOMD [NST FRED [NST CONDY RESIDUAL
(17590 {PSLI {Siemens'm) (kHz) { Siemens/n) {Siemens/m)
o 0. 0000 0.00000 2.73643 0.00000 (. Qoooa
34. 5 2.61103 T.54480 2.81102 0, 00001
34 2.08279 174196 2.98282
EL | 4.28147 6.09321 E
¥4.8 4,62914
F 5. T152B
34 6085829

Conductivity = (2 + W+ 1+ /1001 + 50+ ep) Siemensimeter

Conductivity = (af™ + b + ¢+ dt) 7 [10 (1 +&p) Sicmens/meter

1 = temperature[*CH; p = pressurefdecibars]; § = CTeor; & = Cleor;

Residual = (inatrument conductivity - bath conductivity) esing g, h, 1. j coefficients

Diate, Slope Comection

000E) ' | “# | 16-Dec-03 09998377
& 25-Jan-05 1.0000000
|
0.001-
E
2 - el : i
§ 0.0004- = —ak i T
=
]
o
-0.0014—— il
,g_ugz.l'_l_'..l I..J.'_..l.l_L.l.| i I I | L
0 1 3 4 5 B 7
Conductivity (Siemens/m)
POST CRUISE
CALIBRATION
U i i .
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Secondary Conductivity Sensor

SEA-BIRD ELECTRONICS, INC.

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

SENSOR SERIAL NUMBER: 1314
CALIBRATION DATE: 25-Fan-03

GHU COEFFICIENTS
1150638224000

BATH TEMP

(TS0

Conductivity = (g + hi”

inominal)
Inominall

Phone: (425) 643 - 9865 Fax (425) 643 - 9954 Email. seabird@seabird com

SBE4 CONDUCTIVITY CALIBRATION DATA
PS5 1978 C(35,15,0) = 4.2914 Seimens meter

ABCDM COEFFICIENTS
a = 2.55392337e-00%
b= 4.707372892-001
4 = =q4.07300884e+000
d = -59.29354023-005
m= 4.0

CPoor = —9.5700&-008 (nominal)

BATHCOND INSTFRED  INST COND RESIDUAL

{Siemens/m) (kHz) {Biemens/m) {Siemens’m)
4.00000 2.84107 o, neanG 0, o0onn
2 = 8.25337 2.81102 e
2 8.46997 2.942B2 5]

[ 405374 4.2814H o, 00002
4. 10, 31404 4, 62307 =000

5 11.36524 5. 715349 ]
€.08929 11. 70463 f. 05923 =0, noaay

i +jr'l]J’II][I + &t + ep) Siemens‘meter

Conductivity = (ar 4 hf: + gt dr)d [10 (1 +ep) Siemens/meter

t = temperature]"CY]; p = pressure{decibars]; § = CTeor; 6 = CPoor,

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

0.002

0.001

=]
o
[=]
o
-

[3me, Slope Comection

® | 19-0ec-03 09090606
L& | 25-Jan-05 1.0000000

Residual, (Sim)

-0.001+

B 5 . N L

2

NS T N Y I Y

| el XN DO B e i Y B

3 4

5
Conductivity {Siemensim)

POST CRUISE
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