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Introduction

The NBP data acquisition systems continuously log 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

¢ 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 DVD-R media written in ISO9660 format using the UDF filesystem. Itis
readable by virtually every modern computing platform.

All the data has been compressed using Unix “gzip,” identifiable 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.

Simrad EM 120 Multibeam data are distributed separately.

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

Raytheon Polar Services 1 United States Antarctic Program



Data Report for NBP0403 Nathaniel B. Palmer

Distribution Contents at a Glance

Volume (DVD) 1 Volume (DVD) 1

/ 0404data.doc ocean/xbt 0404xbt.tar
instcoef.txt
NBP0404.gmt
NBP0404.gmt.be
NBP0404.png
NBP0404.ps
NBP0404.trk

rvdas/uw/ 0404bat.tar
0404flr.tar
0404knud.tar
0404mbdp.tar
0404met.tar
0404pco2.tar
0404sim.tar
0404svp.tar
0404tsg.tar

rvdas/nav/0404adcp.tar
0404adu.tar
0404gyr.tar
0404PCOD.tar
0404seap.tar

adcp/ adcp.tar

Extracting and Viewing Data

The Unix tar command has many options. It is often useful to know exactly how an archive was
produced when expanding its contents. All archives were created using the command,

tar cvf archive filename files to archive

To create a list of the files in the archive, use the Unix command,

tar tvf archive filename > contents.list

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

To extract the files from the archive:

tar xvf archive filename file(s) to extract

Raytheon Polar Services 2 United States Antarctic Program



Data Report for NBP0403 Nathaniel B. Palmer

G-zipped files will have a “.gz” extension on the filename. These files can be decompressed after
de-archiving, using the Unix command,

gunzip filename.gz

Distribution Contents

Cruise Information

NBP0404 was a biological cruise that started out of Punta Arenas, Chile on May 17, 2004 and
ended in Cape Town, South Africa on July 17, 2004. Data was collected within the EEZ limits of
Bouvetoya. We collected standard underway and navigational data, Multibeam, and ADCP.

Raw Multibeam data is distributed separately on DLT tape.

Cruise Track

The distribution DVD includes a GMT cruise track file (NBP0404.trk). It contains the longitude and
latitude at one-minute intervals extracted from the NBP0404.gmt file. There is a second GMT track
file in the big end-ian (byte-swapped) format called NBP0404.gmt.be.

Cruise track pictures have been produced and placed in the root directory as NBP0404.ps
(standard PostScript) and NBP0404.png.

Science of Opportunity

ADCP

The shipboard ADCP system measures currents in the depth range from about 30 to 300 m -- in
good weather. In bad weather or in ice, the range is less, and sometimes no valid measurements
are made. lItis the USAP-funded project of Eric Firing (University of Hawaii) and Teri Chereskin
(Scripps Institution of Oceanography). ADCP data collection occurs on the both LMG and the NBP
for the benefit of the scientists on individual cruises, and for the long-term goal of building a
climatology of current structure in the Southern Ocean.

The ADCP data set collected during this cruise has been placed on the distribution media in the
archive /adcp/adcp.tar. The archive consists of a single file for each day of data collection. The
files are named Pl NGDATA. xxx where xxx is a day number that is NOT a year-day. For the date,
use the file’s creation date.

Some ADCP data is also transmitted to RVDAS. East and north vectors for ship’s speed relative to
the reference layer and ship’s heading are archived as 0404adcp. t ar in the directory
/rvdas/ nav.

pCO;

The NBP carries Lamont-Doherty Earth Observatory’s (LDEO) pCO, system and RPSC staff
maintain it. Data is sent to LDEO at the end of each cruise. The pCO, data is transmitted and
archived on RVDAS. For more information contact Colm Sweeney
(csweeney@ldeo.columbia.edu).
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Cruise Science

XBT

During the cruise Expendable Bathythermographs were used to obtain water column temperature
profiles. These were used to adjust the sound velocity profile for the Multibeam system. The data
files from these launches are included as 0404xbt.tar in the /ocean/xbt 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 (Research Vessel Data Acquisition System) data is performed
to 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 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. 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: NBP0404. net 1. d317

e The CruiselD is the numeric name of the cruise, in this case, 0404

o The ChannellD is a 4-character code representing the system being logged. An example is
“met1,” the designation for meteorology.

e DDD is the day of year the data was collected

Underway Sensors

Meteorology and Radiometry

Measurement Channel | Collect. Status | Rate Instrument

ID
Air Temperature met1 Continuous 1 sec R. M. Young 41372LC
Relative Humidity met1 Continuous 1 sec
Wind Speed/Direction | met1 Continuous 1 sec R.M. Young 05106
Barometer met1 Continuous 1 sec R.M. Young 61201
PIR (LW radiation) met1 Continuous 1 sec Eppley PIR
PSP (SW radiation) met1 continuous 1 sec Eppley PSP
PAR met1 continuous 1 sec BSI QSR-240
GUV Guv not collected BSI PUV-511
PUV Puv not collected BSI PUV-500
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Geophysics
Measurement Channel | Collect. Status | Rate Instrument

ID
Magnetometer mag1 not collected EG&G G-877
Bathymetry bat1 Continuous Varies ODEC Bathy 2000
Bathymetry knu1 Tested — JD170 | Varies Knudsen 320B/R
Bathymetry sim1 Depth <2500 m | 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 tsg1 Continuous 6 sec SeaBird 21
Salinity Tsgfl Continuous 6 sec Calc. from pri. temp
Sea Surface Temp tsg1 Continuous 6 sec SeaBird 3-01/S
Fluorometry flr1 Continuous 1 sec Turner 10-AU-005
Fluorometry flr1 & tsg1 | Continuous 6 sec
Transmissometry tsg1 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
Attitude GPS Adu1 Continuous 1 sec Ashtech ADU2
Trimble GPS PCOD Continuous 1 sec Trimble 20636-00SM
Gyro gyr1 Continuous 0.2 sec Yokogawa Gyro
SeaPath Seap Continuous 1 sec SeaPath 200
Data

Data is received from 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 from instrument]

where

yy = two-digit year

ddd = day of year

hh = 2 digit hour of the day
mm = 2 digit minute
$s.sss = 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.
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In the sections below a sample data string is shown, followed by a table that lists the data contained
in the string.

Underway Data

Sound Velocity Probe (svp1)

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 (met1)

01+322:00:03:27.306 04.5 292 010 05.7 294 010 0959.6 000.2 093 -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 15 for calculations.
Bathy 2000 (bat1)
00+019:23:59:53.901 ;I04485.3ME -23.0, I00000.0,-99.9,0000@01/11/00, 23:59:52.08
PW2 PFl 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 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

Raytheon Polar Services 6
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Field

Data

Format / Possible Values

Units

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=1kHz
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

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

Raytheon Polar Services
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Field

Data

Format / Possible Values

Units

level

21

Background noise level in fixed point
reference

dB/V

Simrad EM120 (mbdp)

Field

Data

Units

1

LDTDS

2

$EMDPT

3

Depth (corrected)

Meters

Simrad EK500 (sim1)
00+005:00:00:52.388 D1,23583509,1479.6, 17, 1, O

Field

Data

Units

RVDAS time tag

Header

Time tag

hhmmss.sss

Depth

m

Bottom surface backscattering strength

dBar

Transducer number (1 =38 kHz)

N[O WIN|=

Thermosalinograph (tsg1)
00+019:23:59:46.976 15A16CFC163F8C2C100

Field

Data

Units

1

RVDAS time tag

2

Seabird hex string (see page 15 for conversion to real units)

Fluorometer (flr1)
00+019:23:59:58.061 0 0818 :: 1/19/00 17:23:17 = 0.983 (RAW) 1.2 (C)

Field

Data

RVDAS time tag

Marker 0 to 8

4-digit index

Date

mm/dd/yy

Time

hh:mm:ss

Signal

signal units of measurement

cell temperature

O ON|O|OBR|WIN|—

Temperature units

pCO;
04+020:07:28:02.038 2004041.31097

2399.36 31.97

986.1

251.93

Raytheon Polar Services
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-0.28 243.7 50.96 0 13 Equil

(Note: Both tabs and spaces are included in this string.)

Field |Data Units

1 RVDAS time tag

2 pCO, time tag (decimal is fractional time of day) yyyyddd.ttttt
3 Raw Voltage mV

4 Cell Temperature °C

5 Barometer mBar

6 CO2 concentration ppm

7 Equilibrator Temp. °C

8 pCO2 pJAtmos
9 Flow Rate cc/min
10 Sample code

11 Valve position code

12 Sample ID (“Equil”, “Atmos”, etc.)

Navigational Data

Seapath GPS (seap)

The Seapath GPS outputs six data strings, four in NMEA format and two in proprietary PSXN
format:

e GPZDA
¢ GPGGA
e GPVTG
e GPHDT
e PSXN, 22
e PSXN, 23
GPZDA
02+253:00:00:00.772 $GPZDA,235947.70,09,09,2002,,*7F
Field |Data Units
1 RVDAS time tag
2 $GPZDA
3 time hhmmss.ss
4 Day dd
5 Month mm
6 Year Yyyy
7 (empty field)
8 Checksum
GPGGA

Raytheon Polar Services 9 United States Antarctic Program
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02+253:00:00:00.938
GPGGA,235947.70,6629.239059,5,06827.668899,w,1,07,1.0,11.81,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
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 $GPVTG,19.96,T,,M,4.9,N,,K,A*39

Field |Data Units
1 RVDAS time tag

2 SINVTG

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 $SGPHDT,20.62,T*23

Field |Data Units

RVDAS time tag

$GPHDT

Heading, degrees true d.dd

T

A WN|—~

Checksum

PSXN,22

02+253:00:00:00.942 $SPSXN,22,0.43,0.43*39

Field |Data Units

1 RVDAS time tag

2 $PSXN
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Field |Data Units
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

Ashtech GPS (ada)

The Ashtech GPS outputs three NMEA standard data strings:
e Measurement data (PBN)
e Attitude data (ATT)
e GPS position fix (GGA)

Measurement data (PBN)
01+324:00:00:00.064 $PASHR,PBN,172812.00,2129908.6,-1869076.7,-5694992.4,

-063:41.9477,-041:16.0918,00066.2,000.16,002.85,-000.90,08,72?22,02,01,01,
01*3A

Field |Data Units

1 RVDAS time tag

2 $PASHR

3 PBN

4 GPS Time sec. of the week seconds
5 Station Position: ECEF X meters
6 Station Position: ECEF Y meters
7 Station Position: ECEF Z meters
8 Latitude (- = South ) deg:min
9 Longitude (- = West ) deg:min
10 Altitude meters
11 Velocity in ECEF X m/sec
12 Velocity in ECEF Y m/sec
13 Velocity in ECEF Z m/sec
14 Number of satellites used

15 Site name

16 PDOP

17 HDOP

18 VDOP

Raytheon Polar Services 11 United States Antarctic Program
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Field |Data

Units

19 TDOP

Attitude Data (ATT)

01+324:00:00:00.845 $PASHR,ATT,172813.0,137.88,+000.52,-001.41,0.0029,

0.0254,0*2F

Field |[Data Units

1 RVDAS Time tag

2 $PASHR

3 ATT

4 GPS Time sec. Of the week seconds
5 Heading (rel. to true North) degrees
6 Pitch degrees
7 Roll degrees
8 Measurement RMS error meters
9 Baseline RMS error meters
10 Attitude reset flag

GPS Position Fix — Geoid/Ellipsoid (GGA)

01+324:00:00:00.323 $GPGGA,235959.00,6341.9477,5,04116.0918,w,1,08,00.9,

+00066,M, ,M,,*77

el
ol
o

Data

Units

RVDAS time tag

$GPGGA

UTC time at position

hhmmss.ss

Latitude

ddmm.mmm

North (N) or South (S)

Longitude

ddmm.mmm

East (E) or West (W)

GPS quality: (1 = GPS, 2 = DGPS)

OO (N[OOI (WIN|—

Number of GPS satellites used

10 HDOP

11 Antenna height

meters

12 M for Meters

13 Geoidal height (no data in the sample string)

meters

14 M for meters

15 Age of diff. 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)

Trimble (P-Code) GPS (PCOD)

The Trimble GPS, which formerly output Precise Position (P-Code) strings now only outputs

Standard Position (Civiban) 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,000410.312,6227.8068,5,06043.6738,W,1,06,1.0,

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

XN [W|IN

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

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, 6227.8068,5,06043.6738,W,000410.312,A*32

=]
W
o

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)

O ONO|OBR|IWIN(—

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

2
@
o

Data

Units

RVDAS time tag

$GPVTG

Heading

degrees

Degrees true (T)

Heading

degrees

Degrees magnetic (M)

Ship speed

knots

N = knots

Speed

km/hr

K = km per hour

=2 N[O~ WIN|=

=10

Checksum

Gyro Compass (gyr1)
004+4019:23:59:59.952 $SHEHRC 25034,-020*73
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Field |Data Units

1 RVDAS time tag

2 $HEHRC

3 Heading XXXXX = ddd.dd 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 $SPUHAW

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
Raytheon Polar Services 14 United States Antarctic Program
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Calculations

The file instcoef.txt located in the root 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(f,/£)] + i[ln®(£,/£)] + J[1n(£,/£)1} - 273.15
(°C)
Calculating Conductivity — ITS-90

C = decimal equivalent of bytes 5-8
Conductivity Frequency f = sqrt(C*2100+6250000)
Conductivity = (g + hf? + if® + J£%) /[10(1 + &t + ep)] (siemens/meter)
t = temperature (°C); p = pressure (decibars); 0 = Ctcor; &€ = CPcor
Calculating Fluorometry Voltage (Subject to nonlinear A/D errors)
(Fluormeter Digital Signal is better)

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

Calculating Transmittance
Vdark = 0.058 Vv

V,e: = 4.575 V
t = decimal equivalent of bytes 18 - 20
Transmissometer Voltage (Vgigna1) = t/819
% Transmittance = (Vsignal - Vdark) / (Vref - Vdark)
PAR
raw data = mV
calibration scale = 6.10 V/(uEinstiens/cm *sec)
offset (Vgarx) = 2.1 mV
(raw mV - Vgug) /scale x 10* cm?/m? x 107° V/mV= pEinstiens/m?sec
or

(data mV - 2.1 mV) x 1.64 (uEinstiens/m’sec)/mV = puEinstiens/m’sec

PIR

raw data = mV

calibration scale = 4.14 x 107° V/ (W/m?)

Raytheon Polar Services 15 United States Antarctic Program
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data mV / (scale x 10°mVv/V ) = W/m®

or
data mV x 241.5(W/m?)/mV = W/m?

PSP
raw data = mV
calibration scale = 8.12 x 10°°% v/ (W/m%)
data mV / (scale x 10°mV/V) = W/m?
or

data mV x 123.2 (W/m?)/V = W/m?

Raytheon Polar Services 16 United States Antarctic Program
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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.

Following each restart of the Multibeam listed in the table below, it was necessary to reset the line

number in the software console before commencing logging. This did not always happen
immediately after starting, so there are some files with duplicate beginnings in their names (as in
0001_%). Each filename includes a timestamp of its creation, so no data was overwritten as a
result. Within two hours of the restarts, the error was corrected. The timestamps in the filename
should be consulted to determine its contents, with exception for errata mentioned in the next

paragraph.

The date on the Multibeam system was exactly one day ahead of GMT until the first reset

mentioned below ending on JD176 13:26. The cause for this discrepancy is unknown. The first file

created with the proper date was 0001_20040624_132630_raw.all.

Start End Description

JD 149 13:10 | JD 151 04:15 | Turned off TSG, FLR, PCO2 loggers for Falkland Islands
port call.

JD 149 13:30 | JD 151 04:15 | Turned off all other loggers for Falkland Islands port call.

JD 151 13:23 Uncontaminated seawater system has silt that was partially
blocking flows. System is flushing but flows for the past 40
minutes or so and data may be suspect.

JD 151 17:15 | JD 151 17:30 | Disk usage on Multibeam server reached 100%, disrupting
logging.

JD 161 10:30 | JD 162 15:03 | Disabled TSG, FLR, PCO2 loggers for South Georgia port
call.

JD 170 06:05 | JD 170 06:18 | Data logging interrupted due to eltanin freeze. Restarted
eltanin and resumed data logging.

JD 171 07:04 JD 171 08:36 | Seawater flow in science system interrupted due to ice.

JD 176 13:00 | JD 176 13:26 | (start time approximate) Stopped Multibeam system for
Seapath maintenance. This reboot fixed the “one day off”
problem mentioned above.

JD 183 19:56 | JD 183 20:42 | Stopped Multibeam echo sounders and logging for Seapath

maintenance.

Raytheon Polar Services
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Appendix: Sensors and Calibrations

NBP0404 Shipboard Sensors

Sensor Description Serial # Last Status
Calibration
Date
Meteorology & Radiometers
Port Anemometer RM Young 5106 WM46262 11/25/03 | Collect
Stbd Anemometer RM Young 5106 WM51143 06/15/03 | Collect
Barometer RM Young 61201 00872 5/13/04 | Collect
Air Temp/Rel. Hum. RM Young 41372LC 06134 05/22/03 | Collect
Mast PRR BSI PRR-610 Not used
UW PRR BSI PRR-600 Not used
PIR (Pyrgeometer) Eppley PIR 33023F3 12/18/03 | Collect
PSP (Pyranometer) Eppley PSP 33090F3 12/16/03 | Collect
Mast PAR BSI QSR-240 6357 06/24/03 | Collect
Guv N/A Not used
PUV Not used
Underway
TSG SeaBird SBE21 2131020- 12/10/03 | Collect
3198

TSG Remote Temp SeaBird 3-01/S 031497 10/21/03 | Collect
Fluorometer Turner 10-AU-005 Lamp: 5333 FRXX N/A Collect

daylight 10-045; ref. filter:

10-032, em. filter: 10-151,

ex. filter: 10-050R
Transmissometer WET Labs C-Star CST-557DR | 1/12/04 Collect
Magnetometer EG&G G-877 0040 Not used
Bathymetry Simrad EK500 3001 11/1/95 | Collect
Bathymetry Knudsen 320B/R Not used
Bathymetry Bathy 2000 Collect
Other
Primary GPS Simtex Seapath 200 2253 N/A Collect
Attitude GPS Ashtech 12 700273F2114 N/A Collect

FW 7B13-D1-
C21

Raytheon Polar Services
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Meteorology System

Anemometer (Port)

RM Young Anemometer Calibration, Model 05106

SIN:|48262 ]  Date: Cal'd By:[Floyd Trjiie |
Clockwese | Calcifated | Measurad
Cal Motor | Windspeed | Windspaed Measured Delta
RPM s mis Delig mis Knats Direclion | Direction | Direction
0 0.00 0.0 0.0 7] 0 0 Q
200 0.98 0.9 0.1 1.904 30 31 -1
500 2.45 2.3 0.2 4.76 60 61 -1
1000 4.0 4.8 0.1 0.52 a0 g0 0
1500 725 7.a 0.0 14.28 120 121 -1
2000 9.80 9.8 0.0 19.04 150 150 0
3000 14.70 W7 0.0 28.56 180 181 -1
4000 108.60 18.7 -0.1 38.08 2100 211 -1
5000 24.50 24.6 -0.1 47.6 240] 242 -2
G000 29.40 206 -0.2 ar.12 2/0] Z73 -3
FO00 34.30 34.5 -0.2 G6.64 300f 302 -2
8000 39.20 305 -0.3 76.16 330 333 -3
9000 4410 44.4 -0.3 8568 0 0 0
10000 49.00 49.4 0.4 895.2
12000 bEB0] 593 -0.5 114 24| Note: Delta direction should not
excead + or- 3 degrees.
Counier
Clockwiza | Calculated | Measured Caution: Do Not exceed 12000 rpm during Wind
Cal Mator | Windspeed | Windspeed Speed test.
RFM mis mis Defta m/'s
1] 0.00 0.0 0.0 Wind Speed Thrashold <2 9gm?|  Yes
200 0.98 0.9 0.1 Wind Direction Threshold < 30 gm?| Yes
500 245 23 0.2
1000 480 4.8 0.1
1500 7.35 73 0.0
2000 9.80 98 0.0 Additional Commants
3000 14.70 14.7 0.0
4000 19.60 18.7 -0.1
5000 24 50 246 01
6000 2940 20.6 -0.2
000 34.30 34.5 0.2
BOOO 39.20 38.5 -0.3
8000 44.10 44 5 -0.4
10000 49.00 40.4 -0.4
12000 58.80 58.2 0.4

Mote: Deita Windspeed should not exceed
+or- 0.3 m/s for 0 - 5000 rpm
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Anemometer (Starboard)

RM Young Anemometer Calibration, Model 05106

s/N:[51143 | Dpate:[ 15-Jun-03 | Cal'd By:[S. Blackman |
Clockense | Catculated | Measuren
Cal Molar | Windspoed | Windspaet Measured Delte
RPN s m's Dalla mv's |knols Oirection | Direction | Direction
0 0.00 0.0 Q.0 .0 0 4] 4]
200 0.98 g 0.1 1.8 30 29 1
500 2.45 2.3 0.2 4.8 G0 59 1
1000 4.90 4.8 A 9.5 a0 i) 1
1500 7.35 7. -0 14.3 120 120 0
2000 3.80 2.8 0.0 19.0 150 150 0
3000 14.70 4.8 -0.1 28.6 180 180 2]
4000 19.80 0.8 0.2 38.1 210 240 1]
5000 24.50 248 0.3 476 240 242 -2
6000 28.4H aa.¥ -0.3 571 270 273 -3
7000 34.30] a47 -0.4 66.6 300 anz -2
8000 39,20 38.7 -0.5 76.2 330 232 -2
9000 44,10 A7 -0.6 B5.7 0 0 0
10000 49,00 48.5 0.6 45,2
12000 5880 595 0.7 114.2 Note: Dalta direction should not
exceed + or - 3 deqrees.
Counlar
Clockwise | Caloutated | Meazurad Caution: Da Not exceed 12000 rpm during Wind
Cal tdotor | Windspeed | Windspeod Speed test.
FEM m's Imis Dalta mis
0 0.00 0.1 0.1 Wind Speed Threshold < 2.8 gm7]  Yes
200 0.88 0.9 0.1 Wind Direction Threshold < 30 gm?}  Yes
500 2.45 2.3 0.2
1000 4.90 45 0.1
1500 7.35 7.3 Q.0
2000 9.80 9.8 0.0 Addiflonal Comments
2000 14.70 4.8 04 Tius inztrumeant does naot apnear o have
ADDD 18.60 19.8 .2 pean used, 's new cal dala should slan
5000 24.50 946 03 wiih ii's inslallalion.
5000 2040]  20.8 -0.4
7000 34.30 347 -0.4
8000 38.20 38.7 -5
Q000 44,10 447 =15
10000 49001 498 -L6
12000 58.80 505 -0 7

Note: Delta Windspead should not excead
+or- 0.3 mis for 0 - 5000 rpm
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Temperature Sensor

g Mﬂtﬂumiugamr Triateuments

FiIDLING

Temperature Sensor Calibration Report

Custamer Raythean Technical Services Co

Tast Numbaer: 35222 Cuslomer PO RMB3185.50
Test Oale: 22 May 2003 Sales Order. 6552

Test Sensor
Model: 41372LC Serlal Number 6134

Description” Temperalure/Reislive Humidity Sensor

Repart of calbmben comparisan of iest iEmparalure sensor with Natlonal Institule of SBandsnis snd
Technology kaceatle siandard thermomatars al (hres emperatures inthe RM, Young Company conlioled
lemperslure calbation bath faciities. Callbralion accuracy + 0.1* Celsius

Bath Current Indicated (1)
Temparature Output Temperature
idegrees C} (milfigmps (dagress C)

-48.83 4011 49683

0.03 12.002 001

50.02 20002 50 01

11) Caloulaled fram currant owtpul

All referance aguipment uged in this calibrafion procedura have boen lostsd by comparisan ko traceabla
standards cedilied by the Natonal Institute of Sandards and Technology.

Refergnce instrument Seripl ¥ MIST Tast Beforenog
Brookiyn Thermometar Model 43-FC BO0B-118 204365
Brooklyn Thermometer Model 22332-D5-FC 25071 240783
Broaklyn Thermomeier Model 2X400-D7-FC 77532 228060
Keithley Mulimeter Modsi 181 15232 234027

Testad By: & L\.-C-o-l-ﬂ--u--—x..l‘-

M, YOUNG COMPANY 2801 A Park Dejue Teaverse City, Michigan 45566 LA
Tl FA%-546 3900 Fau JIE046-4772  Ermail it sl es@voungusa com
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PIR

THE EPPLEY LABORATORY, INC.
12 Sheffield Ave, PO Box 418, Newpor, Rl 02B40 USA EPLAB

Telephone: 407-847-1020 Fax. 401-847-1031

Screchilng InSFuments
tor Precmion keRiuiemens
Ginem 1981

Email; eplabif@mail . bhsnet, com Internet: woww . eppleylaky, com

STANDARDIZATION OF
EPPLEY PRECISION INFRARED RADIOMETER

Model PIR

Serial Number: 33023F3

Resistance: 7g4 L2 at 73 °C
Temperature Compensation Range: -20 to 40 °C

This pyrgecmeter has been compared with Precision Infrared
Radiometer, Serial HWumber 29%326F3 in Eppley's Blackbeody
Calibration System under radiation intensities of approximately
200 watts meter™™ and an average ambient temperature of 23 °C.
As a result of a series of comparisons; it has been found to
have a sensitivity of:

3.91 % 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 £1.0% up to this intensity.

The calibration of this instrument is traceable to the
International Practical Temperature Scale (IPT3) through =&
precision low-temperature blackbody.

Shipped to: Late of Test: December 18, 2003
National Science Foundation z

Port Hueneme, CA In Charge of ':'estr’f";/_‘_gjf.,,m._,_
5.0. Number: 359674 === T Ny s
Date: December 19, 2003 Reviewed by: WL TR
Bemarks:
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PSP

THE EPPLEY LABORATORY, INC.
12 Sheffield Ave., P.O. Box 419, Mewport, Rl 02840 USA EPL—AB
Telephone: 401-B47-1020 Fax: 401-847-1031

Scientific instruments

Email: infod eppleylab.com Internet: www.eppleylab.com for Precision Measunaments
Since 1917

STANDARDIZATION
OF
EPPLEY PRECISION SPECTRAL PYRANOMETER
Model PSP

Serial Number: 33090F3

Resistance: ggo 0 at 23 °C
Temperature Compensation Range: -320 to 40 °C

This radiometer has been compared with Standard Precision Spectral
Pyranometer, Serial Number 21231F3 in Eppley's Integrating
Hemisphere under radiation intensities of approximately 700 watts
meter— {roughly one-half a solar constant). The adopted calibration
temperature is 25 °"C.

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

8.22 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 1400 watts meter?, This radicmeter is linear to
within £ 0.58% up to this intensity.

The calibration of this instrument is traceable to standard self-
calibrating cavity pyrheliometers in terms of the Systems
Internationale des OUnites (SI units), which participated in the
Ninth International Pyrheliometric Comparisons (IPC IX) at Davos,
Switzerland in September-Octcber 2000.

Useful conversion facts: 1 cal cm™” min™ = 697.3 watts meter”
1 BTU/ft’-hr™" = 3.153 watts meter™

Shipped to: Date of Test: December 16, 2003
National Science Foundation

Port Hueneme, CA In Charge of TEﬁt'f@mtm__
5.0. Mumber: 59672 II
Date: December 19, 2003 Reviewed by: ""HIIJL,.__W‘,_I.“ B'{'{“ L
Remarks:
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Biospherical Instruments Ine,

CALIBRATION CERTIFICATE
Calibration ale IR0
tAodel Murnbur 50-240
Senal Mumber 5357
Operalor TPC
Slandard Lamap SHTOOSM20T)

Proba Exritation Voltage Range;
Cipul Polarity: Posilve

o
o

16 oo

Prope Conditions 21 Calthrationdin airl:

Calibration Vollage: 5 VD=
Probe Cuirank: 71 ma

Eroba Oulout Yaitage:

Prabe lluminated 247 my
Probe Dark 24 mi
Probe Mat Response 326 mi

Corecles Lamp Dutgut:
Dutpul In AT [same condition 25 calibration):

SLEH1S  guanlalomtsec
0015 uEkemises
Calibratian Facter:
{To caloulale irradiance, divide the rel voltage reading in Vaits by this vaiue.)

Oy TOIE-T7 Viguantaicm?sec)
&, DE+00 ".l'.n'qu"cmgs BG)

Motas

oA mibraton s recemmended.

2. Calibratizn iz parfomed uzing a Stantand of Specirl Imaianca raesable g tho
Matoral instilele of Slanvands and Techaoiogy (MIST),

3, The colacier snould e Seaned (rquardly will 2iealel.

<, Caligraiian was perionmad wit cusiomns cabla, waen availoble.

Nathaniel B. Palmer

CIERIADH DEEAEE
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TSG Calibration Files

Underway Conductivity Sensor

SEA-BIRD ELECTRONICS, INC.

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

SENSOR SERIAL NUMBER: 3198
CALIBRATION DATE: 10-Dec13

ITS-90 COEFFICIENTS

g = 4.22427%8%=-003
h = 6.28774124e-004
I = 1.57B42562e-005
i = L1.36006195&-006

f0 = 1000.0

BATH TEMP
[ITS-5)
0.92999
4.4%588

15.0000
1B.5000
23.9995
28,9999
32.5000

INETRUMENT FREC
{Hz)

2566,
175,
1467,
725,
4152.
4571,
4681,

isa
123
500
433
211
132
353

SBE2] TEMPERATURE CALIBRATION DATA
ITS-90 TEMPRATURE SCALE

IT5-68 COEFFICIENTS

4 = 3,64763667e-003
b = 5.852225B4e-004
e = 1, ,8082504%9e-005
d = 1.35147300=-008
f0 = 2564.358
INST TEMP RESIDUAL
{ITS-50) (ITS-4%0)
0.9995 -0.00003
4.5000 0.00005
15,0000 -0, 00004
16.5000 -0, 00000
23.9%99 -0.00001
29,0000 0,00006
32,5000 -, 00004

Termperatire ITS-90= 1/{g + hijn( [+ ;[nfrrj_:‘m +_i[1'.ur|;!'_l"l"_|;fi = 27315 (%C)
lemperature ITS-68 = 1744+ b||'re[t:J."I'_I| Pc[.l'u:[r'l:'l"l| I -:f[n'r.-!]:l‘"-'ﬂ']} - 37315 (°C)

Followimg the recommendation of JPOTS: T s assomed to be 100024 =T {2 10 35 °C)
ni wal

Residual = instrumen! temperature - bath temperature

.02

001 +——T—

001 —

024l

Residual, (Degreas C)
(=
S
-
|
|

5

Date, Offset{mdeg C)

i S ) S 0

10

15

Temperature, Degrees C

| | 22-Mav-02 -1.40
| & ] 10-Dec03 000

71 T S
® & -
1 | I _llII__l_l_LJ_l
20 25 30 a5 =
| PO UISE
| cai TION
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Underway Temperature Sensor

Yo gte o !‘/3‘/_‘)3 DA S AT

SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington, 98005 USA
Phone: (425) 643 - 9866 Fax (425) 643 - 8954 Email: seabird@seabird com

SENSOR SERIAL NUMBER: 1390
CALIBRATION DATE: 29-May-03

ITS-80 COEFFICIENTS

g = 4.21019%024e-003
h = 5.94640281e-004
i = 4.44891723e-004
3 = -1.86469051e-006
f0 = 1000.0

BATH TEMP INSTRUMENT FREQ
{1TS-90) {Hz)
1.0000 2600.237
4.4999 2814.700
15.0001 3533.544
18.4998 1795.584

24,0000 4245.942
28.9999 4682.643
32.5000 5006.484

SBE21 TEMPERATURE CALIBRATION DATA
ITS-90 TEMPRATURE SCALE

1TS-68 COEFFICIENTS

a = 23.64763705e-003
b = 5.8116755le-0Q4
c = 9.819163462-006
d = -1.86421698e-006

£0 = 200,237

INST TEMP RESIDUAL
(ITS-90} (ITS-90)
0.99%8 -0.00018
4.5002 0.00028

15,0000 -0.00008
18.4585 -0.00029
24.0002 0.00022
28.0001 0.00022
32.4958 -0.00019

Tempecature [TS-99 = 1/4g + hn(E/0) + [ (€ /)] + iltn (£/0Y) - 27315 (°C)
Temperature 1TS-68 = 1/4a + blin(€ /0] + c{in (/0] + dlIn’(£/0]} - 273.15 °C)
Following the recommendation of JPOTS: Tﬁs is assumed 1o be 1.00024 * T:m (-2 10 35 °C)

Residual = instrument temperature - bath temperature

o‘osz*—
a

Residual, {Degrees C)
o
o
o

N I

10 15

Date, Offset{mdeg C

| @ 26-Feb-02 -0.10
(4] 29-May-03 -0.00

20

Temperature, Degrees C
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Underway Remote Temperature Sensor

SEA-BIRD ELECTRONICS, INC.
1808 136th Place M.E., Belleyue, Washington, 98005 LUSA

SENSOR SERTIAL NUMRER: 1407
CALIBREATION DATE: 2[-0¢i-03

ITS-80 COEFFICIENTS

g = 4.7T3765232=-0072 a8 =
h = &.68851080e-004 B -
L = 2.8422604%e-D05 =
1 = 32.6817355342-D06 g =
£0 = 1000.¢ fd =
BATH TEMP INSTRUMENT FREC INST TEMP
TS0k {Hzx) (IT5=590)
=1.85001 B3TL.931F -1.:5002
1.0000 5685.139 1.0001
4.5000 B143.9893 4.5001
Y. B500 GEIE. 805 7.9508
11.5006 T140.37F 11.455%
14 .9529 TETE,T0E Id.9358
18,5000 B346.5956 I1B.4358
22.6000 BR32.917 22,0000
25,5008 FAER._1RT 25.5003
28,0000 10123349 250001
3I2.5000 10806 .H83 i2.4995

Fhane, (425) 643 - D868 Fax (425) 643 - 3954 Emall, seebirdilseabird com

SEEY TEMPERATURE CALIBEATION DATA
IT5-90 TEMPRATURE SCALE

ITS-68 COEFFICIENTS

3.66221509e-003
5. 8530260%e- 004
1.55169731652-005
2. 81RAAGTTe -008

5372.91%

RESIIIAL
(FT5-9(0)
0.00010
0.00002
0.0031
0, 00008
0.00014
©.00007

9. 00006

0. 00002

¢.000817

0.00011
g.00012

l'emperniure IT5-90 =1/{g + hj.l'.uql:l n+ .|:.u"|_rh.-ﬂ| t afin I[I’__l-l'ﬂ| « 37315 (%C)
letperatire [T5-68 = L/jo + B fni [Q."J'J| i n:|.f=|:| £y d[ﬂw'll;l:l‘i]:l « 2715 {'C)

Fallowiz Mo recammendation of JPOTS: T o sssumed tobe 100024 = T_ (-3 10.35 °C)

Ressdual

002

=
=
=

Realdipl, (Degraas T
o
=

.o

002

mstniment temperature - hath temperatune

£l Bl
11

15 20

Temperalure, Degraes C

S I I S

il
25

Dhatee, CHFelimices )

[ 12-pan2 002
| & | 21003 0,00

30 35

POST CRUISE
CALIBRATICN
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Underway Transmissometer

PO Box 518 (541) 920-56850

620 Applegate St { i Fax (541) D20-5277
Philgmath. OR 97370 WET f\\ j} I-a bs wownw wellabs, com
frwart

C-Star Calibration

Date 171204 Customer Mabional Sclence Foudatlen Work order D02

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

Y 0.059 WV

Vi 4813 WV

Vear 4.708 WV

Tamperature of calibration waler 2337C

Arnblent temparature during calibration 23.7 "C

Relatiorsship of fransmittence {Tr) to beam atlenuation coefficient (<), and pathlength {x); Tr=¢™
Ta determine beam transmittance: Tr = (Vg = Vaasd § (Ve Vae)

To determing beam attenuation coeflicient: ¢ =-1/x * In (Tr)

Vy Matar autpul with tha baam blocked. This is the offsat.

Var  Molar oulpul in air with a clear beam path.

Vi Meler aulpul with clean watar in the path

Temperature of calibration water: temperature of chean water used fo obtain Vot
Ambsent femperature: meler temparature in air during the calibration.

Vi  Measured signal cutput of mater,
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