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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

e Information about the specific instruments in use during the cruise

e Alog of acquisition problems and events during the cruise that may affect the data
e Scanned calibration sheets for the instruments in use during the cruise.

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

All the data has been archived using ‘tar’ and compressed using ‘gzip’, identified by the ‘.tz extension. Tools are
available on all platforms for uncompressing and de-archiving these formats: On Macintosh use the built-in Archive
Utility, or tar in the terminal. On Windows operating systems use WinZip or 7Zip.

MultiBeam and Bathymetry data, if collected, are distributed separately.

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

United States Antarctic Program
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Distribution Contents at a Glance
Volume 1 of 1: NBP1702

File Description
/ Root level directory
NBP1702.gmt GMT binary file of MGD77 data
NBP1702.mgd Full Cruise MGD77 data file
NBP1702.trk Text file of cruise track
1702DATA.docx Data Report NBP1702 (MS Word)
1702DATA. pdf Data Report NBP1702 (PDF format)
INSTCOEF.TXT Instrument Coefficient File
/process Processed data
1702JGOF. tz JGOFS format data files
1702MGD. tz MGD Data
1702PC0O2.tz Merged pCO2 data files
1702PROC. tz Other processed data
1702Q0C.tz Daily RVDAS QC postcript plots
/rvdas/nav Navigation data
1702gyrl.tz Gyro raw data
1702PCOD. tz Furuno GP-330B
17025330.tz Seapath 330 data
1702seap.tz Seapath 200 data
/rvdas/uw Underway data
1702bwnc. tz Baltic winch data
1702ctdd. tz CTD depth data
1702cwnc.tz Waterfall winch data
1702engl.tz Engineering data
1702flrl.tz Fluorometer data
1702grvl.tz Gravimeter data
1702hdas.tz HydroDAS raw data
1702knud. tz Knudsen raw data
1702mbdp. tz Multi-beam depth
1702mwx1.tz Meteorology raw data
1702pco2.tz pCO, raw data
1702pguv. tz GUV raw data
1702rtmp.tz Remote Temperature data
1702svpl.tz Sound velocity probe (ADCP)
1702tsgl.tz Micro TSG1 data
1702tsg2.tz Micro TSG2 data
1702twnc. tz Trawl winch data
/Imagery Cruise Imagery
1702Imag.tz Collection of Imagery Files
/ocean Ocean data
1702ctd. tz CTD Data
1702xbt.tz XBT Data

United States Antarctic Program
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Extracting Data
The data files will have a “.tz” extension on the filename. The “.tz” extension is for files whose contents have been
archived using the “tar” utility and compressed with the “gzip” utility.

An example of creating a compressed archive file:

tar -czvf archive filename files to archive

An example of listing the files in an archive:

tar -tzvf archive filename

An example redirecting the list output to a file, where contents. list is the name of the file to create:

tar -tzvf archive filename > contents.list

An example extracting all files from the archive:

tar -xzvf archive filename

An example extracting specific files from the archive:

tar -xzvf archive filename list of files to extract

United States Antarctic Program
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Distribution Contents

Cruise Track
The distribution DVD includes a GMT cruise track file (NBP1702.trk). It contains the longitude and latitude at one-
minute intervals extracted from the NBP1702.gmt file.

Satellite Images
Satellite Images processed for this cruise can be found in the directory, /Imagery in two subdirectories, ice and wx
(weather). Files are named using the convention, IdIDDDYYA.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

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 1702proc.TAR. They are included to make re-processing easier
in the event of an error, but no extensive detail of the formats is included in this document. If you have any questions,
please contact itvessel@usap.gov.

United States Antarctic Program
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The JGOFS data set can be found on the distribution media in the file /process/NBP1702JGOF.tar. The archive contains
one file produced for each day named jgDDD.dat.gz, where DDD is the year-day the data was acquired. The “.gz”

extension indicates that the individual files are compressed before archiving. Each daily file consists of 22 columnar

fields in text format as described in the table below. The JGOFS data set is created from calibrated data decimated at

one-minute intervals. Several fields are derived measurements from more than a single raw input. For example, Course

Made Good (CMG) and Speed Over Ground (SOG) are calculated from gyro and GPS inputs. Daily plots during the cruise

are produced from the JGOFS data set. Note: Null, unused, or unknown fields are indicated as “NAN” as 9999 in the

JGOFS data.
Field Data Units
01 UTC Date dd/mm/yy
02 UTC Time hh:mm:ss
03 Seapath Latitude (negative is South) tt.tett
04 Seapath Longitude (negative is West) ggg.gess
05 Speed Over Ground knots

06 GPS HDOP

07 Gyro Heading

08 Course Made Good

09 Mast PAR

10 Sea Surface Temperature
11 Sea Surface Conductivity
12 Sea Surface Salinity

14 True Wind Speed (max speed windbird)
15 True Wind Direction (max speed windbird)
16 Ambient Air Temperature

17 Relative Humidity

18 Barometric Pressure

19 Sea Surface Fluorometry

20 Transmissometry

21 PSP

22 PIR

13 Sea Depth (uncorrected, calc. sw soud vel. 1500 m/s)

Degrees (azimuth)
Degrees (azimuth)
UEinstein's/meter2
°C

siemens/meter
PSU

meters
meters/sec
degrees (azimuth)
°C

%

mBars

volts (0-5 FSO)

%

W/m?2

W/m2
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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 NBP1702.mgd. The file NBP1702.gmt is created from the MGD77 dataset using the “mgd77togmt”
utility. NBP1702.gmt can be used with the GMT plotting package.

The data used to produce the NBP1702.mgd file can be found on the distribution media in the file
/process/1702proc.tar. The data files in the archive contain a day’s data and follow the naming convention Dddd.fnl.tz,
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.

United States Antarctic Program
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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 chars 13-27) to UTC when added; 0=UTC
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 Positive = North, Negative = South. (-9000000 to 9000000)
36-44 9 real Longitude x 100000 Positive = East, Negative = West. (-18000000 to 18000000)
45 1 int Position type code 1 = Observed fix, 3 = Interpolated, 9 = Unspecified
46-51 6 real Bathymetry, 2-way travel In 10,000th of seconds. Corrected for transducer depth and
time other such corrections.
52-57 6 real Bathymetric, corrected In tenths of meters
depth
58-59 2 int Bathymetric correction This code details the procedure used for determining the
code 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, 1° In tenths of nanoteslas (gammas)
sensor
67-72 6 real Magnetics total field, 2"  In tenths of nanoteslas (gammas), for trailing sensor
sensor
73-78 6 real Magnetics residual field In tenths of nanoteslas (gammas). The reference field used is
in Header Seq. 13
79 1 int Sensor for residual field 1 = 1% or leading sensor, 2 = 2" or trailing sensor, 9 =
Unspecified
80-84 5 real Magnetics diurnal In tenths of nanoteslas (gammas). (In nanoteslas) if 9-filled
correction (i.e., set to "+9999"), total and residual fields are assumed to
be uncorrected; if used, total and residual are assumed to
have been already corrected.
85-90 6 F6.0 Depth or altitude of (In meters). Positive = Below sea level, 3 = Above sea level
magnetics sensor
91-97 7 real Observed gravity In 10" of mgals. Corrected for Eotvos, drift, tares
98-103 6 real EOTVOS correction In 10*" of mgals.
E=7.5 V cos phi sin alpha + 0.0042 V*V
104-108 5 real Free-air anomaly In 10" of mgals, G = observed, G = theoretical
109-113 5 char  Seismic line number Cross reference for seismic data
114-119 6 char Seismic shot-point
number
120 1 int Quality code for 5 = Suspected, by the originating institution

navigation

6 = Suspected, by the data center
9 = No identifiable problem found

United States Antarctic Program
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Science of Opportunity
ADCP

The shipboard ADCP system measures currents in a depth range from about 30 to 300 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.

pCOz

The NBP carries a pCO2 measurement system from Lamont-Doherty Earth Observatory (LDEO). pCO2 data is recorded by
RVDAS and transmitted to LDEO at the end of each cruise. You will find pCO2 data in a file named 1702pco2.tar in the
/process directory, which contains the pCO2 instrument’s data merged with GPS, meteorological and other
oceanographic measurements. For more information contact Colm Sweeney (csweeney@I|deo.columbia.edu).

United States Antarctic Program
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Cruise Science

CTD
The CTD data has been placed in the tar file /ocean/NBP1702ctd.tar. The archive contains tar files NBP1702proc.tar.

XBT

During a cruise, eXpendable BathyThermographs (XBTs) may have been used to obtain water column temperature
profiles, providing corrections to the sound velocity profile for the multibeam system. The data files from those launches
would be included as 1702xbt.tar in the /ocean directory. No XBTs were collected on this cruise.

RVDAS

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

Daily data processing of the RVDAS data is performed to calibrate and convert values into useable units and as a quality-
control on operation of the DAS. 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: /rvdas/uw, and /rvdas/nav. Processed oceanographic data is
in the top level directory, /process. 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[CruiseID] [ChannelID] .dDDD

Example: NBP1702mwx1.d025

e The CruiselD is the numeric name of the cruise, in this case, NBP1702.

e The ChannellD is a 4-character code representing the system being logged. An example is “mwx1,” the designation for
meteorology.

e DDD is the day of year the data was collected

United States Antarctic Program
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Measurement String ID Collection Status Rate Instrument

Air Temperature mwx1 (met) Continuous 1/sec RM Young 41372LC

Relative Humidity mwx1 (met) Continuous 1/sec RM Young 41372LC

Wind Speed / Direction = mwx1 (pus,sus) Continuous 1/sec Gill Instruments 1390-PK-062

Barometer mwx1 (met) Continuous 1/sec RM Young 61201

PAR mwx1 (met) Continuous 1/sec Biospherical Instruments QSR-240

PIR mwx1 (met) Continuous 1/sec Eppley PIR

PSP mwx1 (met) Continuous 1/sec Eppley PSP

GUV pguv Continuous 2/sec Biospherical Instruments GUV-2511
Geophysics

Measurement StringID  Collection Status Rate Instrument

Gravimeter grvl Continuous 1/sec BGM3/210

Bathymetry knud Continuous varies Knudsen Chirp

Bathymetry mbdp Continuous varies Kongsberg EM122
Oceanography

Measurement String ID  Collection Status Rate Instrument

Conductivity tsgl,tsg2 Continuous 0.5/sec Sea-Bird SBE 45

Ocean Surface Temperature rtmp Continuous 1.2/sec Sea-Bird SBE 38

Transmissometer hdas Continuous 0.5/sec Wetlabs C-Star

Fluorometer hdas Continuous 0.5/sec WetlLabs AFLT

pCO; pco2 Continuous 0.017/sec LDEO instrumentation

ADCP adcp Continuous 1/sec UHDAS

Bathymetry sim1 Continuous varies Simrad EK60 Sonar

Navigational Instruments

Measurement StringID  Collection Status Rate Instrument
Heading, Speed, Course, s330 Continuous 1/sec Seapath 330 GPS
GPS, Heave, Roll and Pitch

Heading, Speed, Course, seap Continuous 1/sec Seapath 200 GPS
GPS, Heave, Roll and Pitch

Heading, Speed, Course, PCOD Continuous 1/sec Furuno GP-330B
and GPS

Heading gyrl Continuous 0.2/sec Yokogawa Compass

United States Antarctic Program 10
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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
vy = 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.

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

Each section on the next page describes a type of data file (file name extension in parentheses) followed by a typical line
of data in the file. In the table(s) for each section is a description of the fields within each line of data. Note: most data
files listed below will be included with each cruise’s data distribution; however some types of files may be omitted if the
instrument was not operating during the cruise. The available data files can be found in the /rvdas/uw and /rvdas/nav
directories on the distribution disc.

United States Antarctic Program 1
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Underway Data /rvdas/uw

Sound Velocity Probe (svp1)
15+055:20:27:24.018 1535.43

Field Data Format Unit
2 Sound Velocity, from ADCP sonar well XXXX. XX m/s
Meteorology (mwx1)
MET

15+055:20:27:24.636 MET,12.1,-39,-6.07,77.4,178.0729,0.809536,-0.1235019,268.1754,267.9648,970.7878

Field Data Format Unit

MET Flag

Enclosure Relative Humidity (not implemented) XX.X

Air Relative Humidity

PSP (Shortwave Radiation) X XXXXXX
_PIRThermopile (Longwave Radiation) ~ xxoox
PIR Case Temperature XXX XXXX
'PIRDomeTemperature  oooox
12 Barometer XXX XXXX mBar
PUS

15+055:21:47:42.452 pPUS,A,037,014.36,M,+325.38,-010.29,60,0F

Field Data Format Unit

PUS Flag

Port Wind Relative Direction degrees

M = Meters (for previous)

Sonic Temperature

Checksum alphanumeric

Status
00 = Good, 60 = Good. Any other value indicates fault
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sus
15+055:21:50:48.409 SUS,A,338,012.63,M,+326.15,-009.05,60,0F

Field Data Format Unit

SUS Flag

Starboard Wind Relative Direction XXX degrees

M = Meters (for previous)

Sonic Temperature XXX. XX

10 Checksum XX alphanumeric
Status
00 = Good, 60 = Good. Any other value indicates fault

Knudsen (knud)
Field Data Format Unit

3.5kHz = Low frequency in use X.XXXX

Valid Flag X

High Frequency Depth XXXX.XX m

Sound Speed Velocity XXXX

10 Longitude XX XXXXXX degrees

Gravimeter (grv1)
15+056:14:21:21.153 01:025268 00

Field Data Format Unit

4 Error Flag XX numeric
Error Flag
00 = All well, 01 = CPS malfunction, 02 = Sensor Malfunction, 03 = CPS and sensor Malfunction
A gravity tie is taken at the start of the cruise and applied throughout the cruise. There is no accounting for drift after the pre-cruise
gravity time. The post cruise gravity tie is available by requesting it from ethg@usap.gov.
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pCO: (pco2)
154+056:14:41:10.392 2015056.60236 2608.36 30.14 977.91 48.25 368.76 353.92 -1.18 -1.26 0.00 Equil

Field Data Format Unit

pCO, time tag* yyyyddd.ttt

Cell Temperature XX.XX

Flowrate

VCO, Concentration

Equilibrator Temperature, SBE38

12 Flow Source* text
pCO, time tag
ttt = fractional time of day
Flow Source
Equil = pCO,; Measurement

Micro TSG (tsgl, tsg2)
15+056:15:06:06.644 -1.1809, 2.73404, 34.0574, 1442.367

Field Data Format Unit

Temperature XX XXXX

Salinity XX XXXX

Remote Temperature (rtmp)
15+056:15:10:38.244 -1.4644

Field Data Format Unit

2 Temperature, Seawater Intake XX.XXXX C
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GUV (pguv)

154057:14:51:33.808 022615 065133

.417814 -4.466095

.000132 .010878

.047479

.004407 -.002799 .014652

RVIB Nathaniel B. Palmer

.027558 .094395

Field Data Format Unit

1 RVDAS time tag yy+ddd:hh:mm:ss.sss uTC

2 Date mmddyy uUTC-4

3 Time hhmmss UTC-4

4 EJOGND (sensor ground voltage) XXXXXX \Y;

5 Ed0320 (downwelling 320nm irradiance) XXXXXX uW

6 EJ0340 (downwelling 340nm irradiance) XXXXXX uw

7 Ed0313 (downwelling 313nm irradiance) XXXXXX uW

8 EJ0305 (downwelling 305nm irradiance) XXXXXX uWwW

9 EJ0380 (downwelling 380nm irradiance) XXXXXX uW

10 EdOPAR (downwelling 400-700nm irradiance) XXXXXX ME

11 EJ0395 (downwelling 395nm irradiance) XXXXXX uW

12 EdOTemp (sensor array temperature) XXXXXX C

13 EdOVin (input voltage) X.XXXXXX Vv
Engineering (eng1)
15+057:16:41:24.536 12.25 23.21 507.8 0.6 162.6 -751.9 0 0 NAN NAN -10.3 7.2

Field Data Format Unit

1 RVDAS time tag yy+ddd:hh:mm:ss.sss uTC

2 Supply Voltage XX.XX \Y

3 Case Temperature XX.XX C

4 Seawater Flow, Aquarium Room XXX.X | / min

5 Seawater Flow, Helo-deck X.X | / min

6 Seawater Flow, Hydro-lab XXX.X | / min

7 Seismic Air Pressure XXX.X Ibf/in?

8 Not Currently Hooked Up X 0 or NAN

9 Not Currently Hooked Up X 0 or NAN

10 Not Currently Hooked Up X 0 or NAN

11 Not Currently Hooked Up X 0 or NAN

12 Altimeter for Yo-Yo Camera - Rarely used* XX.XX m

13 Transmissometer for Yo-Yo camera - Rarely used* XXX.X %
Altimeter

This is rarely used, and only provides real data when connected. When not connected, provides a value approx = -10.
Transmissometer

This is rarely used, and only provides real data when connected. When not connected, provides a value range of approx =0 to 10.

United States Antarctic Program
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Hydro DAS (hdas)
15+057:16:07:09.456 12.15038 12.39402 336.5517 4431.724 -1 20.5 64 33.5 43.5

Field Data Format Unit

Supply Voltage XX XXXXX

Fluorometer XXX XXXX mV

Sea Water Valve* X

Flow Meter 2 Frequency XX.X
10 Flow Meter 4 Frequency XX.X Hz

Sea Water Valve
-1 = Stern Thruster Valve, 0 = Moon Pool Valve

Winch (bwnc, cwnc, twnc)
15+057:14:12:24.405 02RD,2015-02-26T14:55:32.051,STBD TRAWL,00000064,-00000.0,-00023.2,3594

Field Data Format Unit

LAN ID alphanumeric

4 Winch Name alphabetical

Speed XXXXX.X

8 Checksum X.XXXX numeric

Multibeam (mbdp)
15+058:22:04:52.826 SKIDPT,594.68,7.67,12000.0%43

Field Data Format Unit

KIDPT

Checksum
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Navigational Data /rvdas/nav

GPS (s330, seap, PCOD)
1. Seapath 330
a. NMEA 0183 strings
i. GPZDA
ii. GPGGA
iii. GPVTG
iv. GPHDT
v. GPRMC
b. Proprietary Strings
i. PSXN 20
ii. PSXN 22
iii. PSXN 23
2. Seapath 200
a. NMEA 0182 strings
i. GPZDA
ii. GPGGA
iii. GPVTG
iv. GPHDT
b. Proprietary Strings
i. PSXN 20
ii. PSXN 22
iii. PSXN 23
3. Furuno GP-330B
a. NMEA 0183 strings

i. GPZDA
ii. GPGGA
iii. GPVTG
iv. GPRMC
v. GPGLL
vi. GPDTM
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GPZDA
15+4051:21:02:04.507 $GPZDA,210204.39,20,02,2015,,*6F

Field Data Format Unit

SGPZDA

Year

8 Checksum

XX alphanumeric

GPGGA
15+051:21:02:02.507 $GPGGA,210202.38,7712.979244,S,16741.040258,W,1,12,0.7,-5.04,M,-55.90,M, , *6F

Field Data Format Unit

SGPGGA

Latitude ddmm.mmmmmm degrees

Longitude ddmm.mmmmmm degrees

GPS quality indicator* X 0,1,2,3,4,5,0r6

HDOP .
M = Meters (for previous)

M = Meters (for previous)

Station ID of DGPS (if used) numeric

Quality
0 =invalid, 1 = GPS SPS, 2 = DGPS, 3 = PPS, 4 = RTK, 5 = float RTK, 6 = dead reckoning
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GPVTG
15+051:16:47:06.625 $GPVTG,357.84,T,251.99,M,9.5,N,17.7,K,A*15

Field Data Format Unit

SGPVTG

T = True (for previous)

M = Magnetic (for previous)

N = knots (for previous)

K = km per hour (for previous)

Checksum alphanumeric

Modes
A = GPS used, D =DGPS used, E = Dead reckoning used, N = Invalid position / velocity

GPRMC
15+051:21:02:04.741 $GPRMC,210204.38,A,7712.979182,S,16741.063669,W,9.4,270.82,200215,105.6,E,A*06

Field Data Format Unit

SGPRMC

Status*

North or South (for previous)

East or West (for previous)

Course over Ground True . degrees

Magnetic Variation . degrees

Mode* alphanumeric
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GPHDT
154051:21:02:04.741 $GPHDT,268.87,T*06

Field Data Format Unit

SGPHDT

T = True (for previous)

GPGLL
16+077:00:00:00.725 $GPGLL,6356.6505,S,05716.0002,W,000000,A,A*4F

Field Data Format Unit

SGPGLL

North or South (for previous)

East or West (for previous) X

Status* X
10 Checksum XX alphanumeric
Status
A = Data Valid, V = Data not valid
Modes

A =GPS used, D =DGPS used, E =Dead reckoning used, M = Manual input mode, S = Simulator Mode, N = Invalid position / velocity

GPDTM
16+077:00:00:02.527 $GPDTM,W84,,0000.0000,N,00000.0000,E,0.0,W84*5F

Field Data Format Unit

SGPDTM

Local datum subdivision code numeric

North or South (for previous)

East or West (for previous)

Reference datum code* alphanumeric

Datum Codes
W84 = WGS84, W72 = WGS72, S85 = SGS85, P90 = PE9O, 999 = User defined
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PSXN 20
15+4051:22:20:58.740 $PSXN,20,1,0,0,0*3A

Field Data Format Unit

SPSXN

Horizontal position and velocity quality*

Heading quality* X
8 Checksum XX alphanumeric
Qualities

0 =Normal, 1 =Reduced Performance, 2 = Invalid data

PSXN 22
154051:22:20:59.019 $PSXN,22,0.43,0.50*3B

Field Data Format Unit

SPSXN

Gyro calibration value since system startup X.XX degrees

6 Checksum XX alphanumeric
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PSXN 23
15+051:22:20:58.748 $PSXN,23,-0.20,-0.09,279.85,0.24*34

Field Data Format Unit

SPSXN

Roll, port side up is positive . degrees

Heading, True . degrees

Checksum alphanumeric

Gyro Compass (gyrl)
15+055:20:27:23.653 $HEHDT,087.31,T*12

Field Data Format Unit

SHEHDT

T =True (for previous)
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Processed Data /process

pCO; - Merged

15+055:11:24:43.960 2015055.46596 2534.72 32.41 975.33 48.86 356.94 341.67 -1.20 -1.27 0.00 Equil -
75.9209 178.9696 -1.435 33.852 2.26 7.86 137.38 975.34 163.80 9.31 253.75 NaN -1.27 33.84 -1.14 -
1.0

Field Data Format Unit

pCO, time tag* yyyyddd.ttt UTC
‘RawVoltage(®)
Cell Temperature XX.XX C
(Equilibration Pressure o
Flowrate cm3/min
VCO, Concentration XX.XX ppm
(Equilibrator Temperature, RTD
10 Equilibrator Temperature, SBE38 XX.XX C
WValvePositon
12 Flow Source* text
Clatitude oo
14 Longitude XXX XXXXX degrees
‘SeaWater Intake Temperature  oox
16 Sea Surface Salinity XX.XXX PSU
‘Seasurface Fluorometry — xo
18 True Wind Speed X.XX m/s
‘TrueWind Directon ~xx<
20 Barometric Pressure XXX.XX mBar
22 Speed over Ground X.XX knots
Course Made Good
24 Unused
(TSG2 Temperature oxx<
26 TSG2 Salinity XX.XX PSU
(TSG1Temperature oxx<
28 Sea Water Valve* X -lor0
pCo, time tag
ttt = fractional time of day
Flow Source

Equil = pCO, Measurement
Sea Water Valve
-1 = Stern Thruster Valve, 0 = Moon Pool Valve
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Calculations

PAR
Coefficients parcl and parcv for this cruise can be found inthe instrument. coef f file as the variable labeled
PAR, respectively. Variable par is the raw data in mV, as described in the “mwx1” file description. The calibration
scale and probe offset dark are values taken from the PAR Cal Sheet.

par = raw data mVv

calibration scale 5.8644 V/ (uEinstiens/cm2sec)

parcl = 1 / scale = .17

probe offset dark = -.1 mV

parcv = dark x 1000 mv/V = -0.0001 V

((par / 1000 mV/V) - parcv) x parcl x 10000 cm2/m2 = pEinstiens/m2sec

Calculations (extracted from the C code):

/* Convert from mV to V */

par /= 1000;

/* (par V - vdark V) / Calibration Scale Factor V/uE/cm2sec */

parCalc = (par - parcv) * parcl * 10000;

PSP
Coefficient pspCoeff for this cruise can be found in the instrument.coeff file as the variable labeled PSP1.
Variable psp is the raw data in mV, as described in the “mwx1” file description.

psp = raw data mV
calibration scale = pspCoeff x 10"-6 V/(W/m2)
psp / (scale x 1000 mV/V) = W/m2

Calculations (extracted from the C code):
/* Convert from mV to W/m*2 */

pspCalc = (psp * 1000 / pspCoeff);
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PIR

RVIB Nathaniel B. Palmer

Coefficient pirCoeff for this cruise can be found inthe instrument.coeff file as the variable labeled PIR1.

Variable pir_thermo is the raw data in mV, pir_case is the PIR case temperature in Kelvins and pir_dome is the PIR

dome temperature in Kelvins, as described in the “mwx1” file description. Hard-coded “C” coefficients are shown

below:

Dome constant = 3.5

Sigma = 5.6704e-8

pir thermo = raw data mV

calibration scale = pirCoeff x 10"-6 V/(W/m2)

pir thermo / (scale x 1000 mV/V) = W/m2

Calculations (extracted from the C code):

/* convert mV to W/m"2 */

pirCalc = (pir thermo * 1000 / pirCoeff)

/* correct for case temperature */
pirCalc += sigma * pow(pir case, 4)

/* correct for dome temperature */

pirCalc -= 3.5 * sigma * (pow(pir_ dome,

- pow(pir_ case,

4))

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 UTC.

Start End Description

Julian Day 23 Julian Day 24 Fluorometer data bad
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Appendix A: Sensors

NBP1702 Sensors

RVIB Nathaniel B. Palmer

Sensor Description Serial Last Cal Date Comments
Meteorology and Radiometry
Port Anemometer Gill Instruments 1390-PK-062 924057 11/18/2009
Stbd Anemometer Gill Instruments 1390-PK-062 847014 9/29/2010
Bridge Anemometer RM Young 5106 WM128975 10/27/2011 ECO Use
Barometer RM Young 61201 00872 5/20/2015
Temperature / Humidity RM Young 41372LC 06135 7/10/2015
PIR Eppley PIR 32845F3 1/14/2016
PSP Eppley PSP 32850F3 1/15/2016
PAR (Mast) Biospherical Instruments QSR-240 6357 2/17/2015
GUV (Mast) Biospherical Instruments GUV-2511 25110203114 8/03/2016

Sensor Description Serial Last Cal Date Comments
Underway Seawater Sampling System
Micro-TSG Sea-Bird SBE 45 4546167-0199 2/19/2016 Primary
Micro-TSG Sea-Bird SBE 45 4566350-0389  10/5/2016 Secondary
Digital Remote Temp Sea-Bird SBE 38 3850449-0389  6/8/2015
Transmissometer WetLabs C-Star CST-889DR 7/6/2015
Fluorometer WetlLabs AFLT FLRTD-4158 10/23/2015

Sensor Description Serial Last Cal Date Comments
CTD
Altimeter Valeport VA-500 51520 7/10/2015
Carousel Water Sampler Sea-Bird SBE 32 3270675-0925 NA
SBE 11+ Deck Unit Sea-Bird SBE 11+ 11P47914-0768 NA
Conductivity (Primary) Sea-Bird 4C 6800m 042067 1/15/2016
Conductivity (Secondary) Sea-Bird 4C 6800m 042069 1/15/2016
Fluorometer WetlLabs FLRTD FLRTD-0397 2/23/2015
CTD Fish Sea-Bird SBE 9+ 09P70675-1130 1/27/2016
CTD Pressure Sensor Sea-Bird SBE 9+ 120089 1/27/2016
Dissolved Oxygen Sea-Bird SBE 43 0139 3/26/2016 Primary
Dissolved Oxygen Sea-Bird SBE 43 0161 3/11/2016 Secondary
CTD Pump 1 Sea-Bird 5T, PN 90160 051626 3.0K 3/14/2015 Primary
CTD Pump 2 Sea-Bird 5T, PN 90543 051627 3.0K 3/14/2015 Secondary
Surface PAR QSR-240 6357 2/17/2015 Fed to CTD, on Mast
PAR Biospherical Instruments QSP-200L4S 4361 2/18/2015
Temperature Sea-Bird 3plus 6800m 03P2308 1/15/2016 Primary
Temperature Sea-Bird 3plus 6800m 03P2367 1/15/2016 Secondary
Transmissometer Wetlabs C-Star CST-557DR 7/27/2015

United States Antarctic Program
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Appendix B: Calibration Sheets

Gravity

BGMS3 ship-to-shore gravity tie report

5. Blackman [/ A. Scott, vessel: RB/V Palmer

Release Date: 2016,/10/18 19:52:08 UTC

Semsor: 5210
Software version: 1.2
Port/Pier/Berth: Pratt Pier

Gravity station number 0337-50 (3)
Station name Harhour Admin Bldg
mizal at pier 081320.82

Tie start time UTC 2016,/10,/18 19:10:36.961
Samples used 3600
Land tie used Yos

Water height to pier 1 10 ft 6 in

Water height to pier 2 10 ft 9 in

Water height to pier 3 11 ft 0in

Average of filtered counts 25195 216448472
Filter length 361
Seale factor 4994070552
NEW BIAS B55405.14

Table 1: Gravity tie information

RVIB Nathaniel B. Palmer
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Meteorology

Anemometers
Cal sheet not required
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Barometer

R.M. ¥Young Company
1201 Aaro Fark Driva
Truwarsa City, Michigan 49686 LISA

CALIBRATION REPORT
Barometric Pressure

WOUNG

Customer Lockheed Martin Corp

Test Mumber: 5520-018 Customer PO: 4100959204
Test Date: 20 May 2015 Sales Order: 4756

Test Sensor:
Maodel 81201 Serial Mumber: BPOOST2

Description: Barometric Pressure Sensor

Report of calibration comparison of test barometric pressure sensor with Mational Institute of Standards and
Technology traceable standard pressure calibrator at five pressures in the R_M. Young Company conirolled

pressure facility. Calibration accuracy £ 1.0 hPa.

Reference Voltage Indicated (1)

Pressure Curtput Pressure
{hEa) {miliivolts) {hFa)
800.0 o 200.0
875.0 1252 E75.1
850.0 2501 250.1
1025.0 aATED 1025.0
1100.0 4007 1089.8

(1) Calculated from voltage oufput

All reference equipment used in this calibrafion procedure have been tesied by com parison o traceable
standards cerified by the Mational Insftute of Standards and Technology.

EBeference Instrument acrial # NIST Test Reference
Druck Pressure Controfler Model DPIS15 51500497 D04E581
Fluke Multimeter Model 80804 4565407 ZA04507

Tested By: ‘??{ZJL—.,.

METEOROLOGICAL INSTRUMENTS
Tet: 231-345-3960 Fax 231-846-4772 Emalt Met 53le5{IYOUNGUSA.COM Websie: YOUNGUEA COM
150 9001 2008 CERTIFIED

RVIB Nathaniel B. Palmer
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m

1)
Certdicale repon ro. Hid4-15280021

CALIBRATION CERTIFICATE

Instrument PTB210R DNigital Barcmater
Serial numher 2750442

Manufacturer Vaisaa Oy, l'inland
Calibration date 13th wuly 2015

Tha above inslrurment was caliprated by compiiing the readings of the instrunnt 10 the fardury we'king slardaa of Vaisala

The preesure roadings of the Factery working slarassd haye peen zalibrale¢ at an ISOICC 17028 acuredites calibraten
sboratory (FINASY, Vaisals Measurement Stardarcs LaborEiony (M5L) by using *ISL working efandards traceabla ta WIS .

Calibratlon results

L Reference Ohserved [ Correction’ Acceptance limlt
hPa hPa hPa hFa

510.0 3100 0.0 =02

810.0 610.0 on =02 =1

2 7000 720.C oo +0.2 4
3100 8100 0.0 +0.2
£10.0 H10.0 a.c +0.2
250.0 9500 Q.c + 0.2
200U 1CCC D 0.C +C7
[ 10980 1063.0 0.0 C2

|
Te nbLaIn the Tue sressure, add the sarrection 1c the baromater rearding.
Intrrpalated comecticns may be used at Mermediae readings of the scale ol Ihe oaromcter.

Equiprnent used In calibration

Type Serial number Calibration date Cerlificate number
FEC4 610 20150321 KOea-YoGas
Uncertainty [ 95 % confidence level, k=2)
Pressura +C.25hPa
Ambient Conditions
Humidity 2% %RH LS %RH
Temgeraiun: 21°C 1 1%
Prassurs 002 hPa L1 hPs
N\

“achnizan S |

wis rmport shall 0ot be reorcauced except ia foll, withoul ihe written approva! of Vass's 2acZ23087-0

Valzaia Ovi | o Foa 26 S0CETT dalens 1o
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Temperature / Humidity

R.M. Young Company
2901 Aero Park Dinee
Teaverwm Ciry, Michigen €2685 JSA

CALIBRATION REPO

Temperature

YOUNG

Customer Locknead Martin Corp

Customer PO: 48000053237
Sales Qrder: 4857

Test Number: S713-04T
Test Date: 10 culy 2015

Tast Sensor.
Model 41372LC Scrial Number TS06125
Descripticn: Temperatre/Relatve Humidity Sensar

Raport of calibration comperison of test semperalure sensor with National Institute of Standards and
Technology raceable stendard themomelers al hiee emperatures in the RV Young Company controlad
temperatura calibralion Lalh laciities  Caibratian accuracy + 0.1+ Celsius.

Bath Current Indicatad (1]
Temparature Qutout Temperature
(deqrers C) (millamos) ueyrees C)
49 85 4.023 4985
=001 11.998 -0.03
49 &7 16 692 4936
(1) Caleulated from current sutput

£l reference equipment uzed in thia calibration proczdurs have been tested by comparison o traceable
standards certificd by the Natona Irstitute of Standards and Technology

Reerence Irstrument

Seral# NIST Test Reterence

Brocklyn Thermometer Model 43-FC 3006118 \W2045350
Bracklyn Thermemeter Model 22532-D5-FC 2501 W2045%1
Bracklyn Thermometer Model 2X400-D7-FC 77632 W204552
Keithlay Mullimater Mcoda 187 15232 5804597
r/__,/.; S
Teswed By. N R O

MEIECROLDGI]CAI TMNSTRUMENTS
el 257-8458-2930 pax 221-946-4772 Lusal ME1LSEIESTRYOUNRGUEA £oM Wah:ha yourgLsa.com
IS0 50012008 CESTIFIES
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PIR

THE EPPLEY LABORATORY, INC.

12 Shefficld Avenue, PO Box 219, Newport. Rhede Islanc 1ISA (2840
Fhone: 401827 1020 Fax; 401.847.1031  Email: infoi@epplevlah.enm

STANDARDIZATION OF
EPPLEY PRECISION INFRARED RADIOMETER
Model PIR

Serial Number: 32845F3

Resistance: 712 € at 23°C
Temperature Compensation Range: -207 ta 140°C

This pyroeometer has heen companed apainst Eppley’s Blackbody Calibration System under
radiation intensities o approximatcly 200 warts merer” and an aversge umbient emperature of
22°C us measured by Standard Omicga ‘Temperatue Probe. RTDSI,

As a result of a sedes of comparisens, it has been found to have a sensitivity of:

4,18 x 0™ volts'warts meter”
The calculation ol this constanl i hased on the fact that the relationship between rudiation
intensily and emf is rectilinear to intensitics of 7ME watts meler™. This mdiometer is Enear o
within 1.4 up to this ibrensity.

The calibration al” this instrument s waceable to the Inernational Practical Temperature Scale
(IPTS) through a preeision low-temperature blackbadly.

Eppley recommends a minimum calibretion eyele of fve (5) vears bur encourages annual
calibrations for highest measurement sccuracy, Unless ofherwise stated in the remarks section
below ar on the Sales Order, the results ave "AS FOUND AS LEFI™.

Shipped ez NSTY Tockheed Murlin Date of 'l'est: January 13, 2016
Parl Hueneme., C'A

. Do, o w
In Cherge of Test:  # il A ;g._‘;_.- P 7
: )
S.0% Number; 64615 ST l:,L_// /
Darte: January 1. 2016 Reviewed by Florpanty 457 y /i
Remurks;

Ena of Ropor?
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PSP

THE EPPLEY LABORATORY, INC.

12 Sheffield Avenue, PO Box 119, Newport, Rhods Island USA 02870
Phone: 4018471020 Fax:AG1L847 1031 Emzil: infolivppleylas.cam

Calibration Certilicate

Inztrnmeal: Precision Spectrul Pyranomerer, Moxdel PSP, Scrial Number 32835083
Procedure: Ihis pyranareter was compared in Cppley's Integrating [lemisphere accarding Lo

procedures described in JSO 9847 Section 5.3.1 and Technivel Procednres, TP of
The Eppley Laberatory, Ina s Quality Assarance Manual on Calibrations,

Fransfer Standurd:  Eppley Standard Precision Paranomeser. Model SPP. Serial Number 37501 F3

Results: Sensitivity:  $=6.91 pV/ Wm™
Uneerainty; Ugs = 10.91%%  [93% confidence level. k=2)
Resistance: T06 0w 25°C
Dale of Test: January 13, 2016
Traceabiliry: Tlis calibration is rraceable o tie World Radiarion Reference { WRR) throy eh

compurisons with Epplea®s AL standard self-calibraling cavity pyrheliometers

vwhich participated in tie Cleventh Internatianal Pycheliometric Comparisors (IPC
XI} at Davos. Switzeeland in Septercher-October 2010, Unless otherwise stated in
the remurks seetion below vr un the Sa’es Order, the resulls of this calibeation are

“ASTOUND Y AS LEFT".

Due Darg; Eppley recemmends o minitnum calibration eyele of fve {3} wears sul envuurages
annual calibrations for highest measurement accuracy.

Cusremer: Ny Lockheed Marctin
Port Hueneme. CA

' 4 74 y

i,lu_} \ /, l{?/

Signatures: In (Charge of Test:

Epplex SO: felnl4
Date of Certificere: lanvary 15, 2016

Rernarks: Sensitivity before Repainring Elenent  7.62 uV ¢ Wi 2

L o e

RVIB Nathaniel B. Palmer
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Data Report NBP1702
PAR (Mast)
Biospherical ITnstruments Ine.
CALIERATION CERTIFICATE
Celibration Date 2/17/2015
Model Number Q5K241
Seral Numker B357
Ope-aior TPC
S:andard Lamp V-D33(3/712)
Prabe Fxzitation Violtage Range 6 ta 18
Qutput Pularily. Posilive

DERZA0= 087450

Probe Cond tions at Caligretior{in air}:

Cazlibrafion Valiage: 5} VOTi+)

Prooe Cumrent 72 ma
Eroke Cutput Votage:

Froae llluminaied o7 3 mb/

Prooe Dark 10 my

Prooe Net Resparsz 5.3 mbs

RGTAC 1:1 my
Cerrecied Lamp Output:

Quiput Ir Air {3ame cond ton &s calibratan):

9.342E+15  guantalcm’sec
16513384 WE/m’sec

Calaration Scae Factor,

iTo calcwlals wradiance. duada the nsl vollage reading in Volts by s valve.

Dry: 1 0302E-17  Vilquantaiemisec)
5 Z054E-C4  VfiuEimsec)

Nates:
+ &nm.al £z ibravian is renemmened

7

a
-

1

[aliaraboa g parhamiad 12082 3 S15da o Spactal Iradiznns ranraniz e ke
Nalionadl Ingttube o Standarse ard Technolegy (NIST,

I he selleenar shanle ba clsaned equarty with 3 cane

Calioralion wiz sefomesd will cugtomer casle »1en svalatie

\JI‘.IC.&‘,

RVIB Nathaniel B. Palmer
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Data Report NBP1702 RVIB Nathaniel B. Palmer

GUV (Mast)
H ) Biospherical Instruments Inc.
PUV-2500 Calibration Certificate
Calibration factors are immersion comected for use under water
yatem Sertal Mumber 25000203114
Hbration database ZF000203114v7 mdb Date of Callbration Si4zOE
AEEN 00ES Date of Cerfifcate SrzolE
oprocassor Tag Number 1 Standard of Speciral radlance  V-032{3FAH5)
Operator TC
Responehvily  Scalsmal | ScalaMedum  ScalaLarge
Monechromatic ‘Wavelength  [Ampe par [Wiolta par [violts par [Volta psr ~ OffsstSmall OfsatMedium Offest arge  Messurement
Channeds Addreas [mmj pTcnt-nmj] Wi om'-am]] | pWemcam)] | W emS-nmj] [roits] [wotts] [woits] Linite:
EdZ305 2 a5 1.60T1E-11 1.6392E-06 4 TE0ED4 1.7080E-01 1.1300E-D4 1.1000E-04 2 2500E-04 W cmenm)
EdZ313 ] A3 1.3673E-10 1.3847EDS 4.0746E03 14341E+00  4.1000E-D4 40600504 6.5500E-04 HCmenm)
EdZ320 B 320 1.34155-10 1.3683E05 3997603 1.2406E+00  S.1000E-D4 5.0600E-04 8.1400E-04 HWNCmenm)
EdZ335 0 85 22356510 2 333E0S 6.6110E03 2 1245E+00 3. 1100E-D2 3.04005-04 4 TS00E-04
EdZ340 1 30 1.0737E-10 1.0852E05 31997TED3 1.0768E+000  3.4500E-D4 3.ADDDE-D4 -7 .CO00E-Id P CmRnm)
EdZ380 18 360 B26T6E-11 B.35G1E-D6 1.66TBEDS A.TEMEM B6.D0D0OE-DS 3.0000E-D5 -2 1500E-D4 i im)
NEGpONETTTy  CCaloomal  SCalemedim  ECaleLargs
Biroadband Wavelength  [Amps par [voite par [voite par [voiteper  OffsstSmall OMzetMedum Ofestiarge  Measurement
Channeds Adaress [mrmy [HENcm&]] RETC 8] MENCTYa]]  pEfjca)] [voits] [voits] [voite] Unite
LuChi 15 o S2543E-1 S.3505E-06 1.563BE03 S.E00EEM 25900504 25600504 3.T100E-04 nEijsr-misac)
EFP AR 14 AD0-700 1.5017TEDS 1.B377E=00 5.3690E:02 1.6978E405  -53000E05  -5.9000E-05 4. 3300ED4 UENCTSET)
[ Koy TEsstremment |
Channeds Address  Wawelength  Reaponsivity Scalad Scalei Scalal Oiffeats OiTeatM Omestl Linite
EdZGnd i} o 1 1 1 1 1] (/] i} volis
WTemp n o 1 OL150817 Rl OL150817 0.112395 0112395 0112356 "c
Depéh il o 1 DLO262ES DLOSE2ES DLO262ES 10245404 0245404 0245404 m
EdZTemp e o 1 ool ool ool 0 o o c
LuFTamp: 3 o 1 oot oot oot 1] (/] i} c
Tt 4 o 1 DLoaTsh 03750 DLOETS0 d.44050 d.44059] 344000 -
Rodl ) o 1 L0249 003459 DL03495 354745 354745 354T4E
EEVIn 27 [H] 1 .25 .25 .25 i '] 0 W
Calibration Data — Do Not Destroy page 2of 3

United States Antarctic Program 36



Data Report NBP1702 RVIB Nathaniel B. Palmer

Underway Seawater Sampling System

Micro-TSG 1

13471 NE 20th Street Bellevue, Washington 88005 USA
EARAARAELL: Phono: (425) 643-0866 Fax: (425) 643-0054 www.saabird.com

Conductivity Calibration Report

[Costomer: |[Lockheed Martin Antarctic Support |
[fob Number: | @705 ] [Date of Report: || 2222016 |
[Model Number [ SBES5 ] [Eerial Number: J[___#5%i67 0108 |

S B SEA-BIRD ELECTRONICS, INC.

Condugtvil y 5eat0rs are nivwi ally coli brated ‘as received”, withowt cleaning or adjusio el s, allowing o detarminotion of
semsor drift. If the colibration ientifies a problem or indicaies cell cleaming is necessary, then o second calibration is
perjormed afer work is completed, The ‘as received” calibrotion is nol parformed if the sensor is dom aged or non-
Juncional or by custvmer reques,

Am "as received” calbrotion certificate is provided, lising the coefficients used to comvert semsor freguency fo
comductivily, Users mug choose whethar the 'as received” colibration or the previous colibration better represents the
semsor condition during deplopnent. In SEASOFT enterthe chosen coefficients. The coefficient "slope” allows small
corrections for driff between colibrations (comsuli the SEA SOFT manual). Calibration coefficients obiained after a
repair oF cleoming opply only (0 subsequent daia,

"AS RECEIVED CALIBRATION' M Performed [0 Not Performed
Date: | /202016 Drift since last cal: PSU/month
Comments:
'CALIBRATION AFTER REPAIR' ¥ Pedformed [ Mot Performed
Date: 27192016 Drift since Lastcal: [____NA | PSU/month
Comments:

The conductivity call was replaced.

*Measured of 3.0 5fm

Cell cleaming and electrode reploiniping tead to Tesel " the conducivily sensorto is on ginal condition. Lack of dnift in
post-clemning-calibrotion indicates prometric sability of the cell and elecirical sability of the sensor circud,
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Data Report NBP1702 RVIB Nathaniel B. Palmer

Sea-Bird Electronics, Inc.

13431 NE 20th Street, Bellevue, WA 98005-2010 USA
Phone: (+1) 425-643-9866 Fax (+1) 425-643-9954 Email: seabird{@seabird.com

SEMSOR SERIAL NUMBER: D190 SBE 45 COMDUCTIVITY CALIBRATION DATA
CALIBRATION DATE: 18-Feb-16 PSS 1978: C(35,15,0) = 4.2014 Siemens/meter
COEFFICIENTS:

g = -9.83907%-001 CPBocor - -9.5700e-008

h = 1.397390e-001 CTcor = 3.2500e-006

1 = -3.2787672-005 WBOTC = -1.0552e-005

] = 2.412783e-005

BATH TEMF BATH SAL BATH COMD [INSTRUMENT INSTRUMENT RESIDUAL

= {PSL) (Sim) OUTPUT (Hz) COMD (S/m) (Sfm)
22 . 0000 D.oooo o.ooooo0 2653 .02 D.0DDOD o.0o0o00
1. 0000 34 .6481 2.96295 5305.01 2.96295 -0.00000
4. 5000 34 .6281 3.26871 E505.90 3. 26BTL 0.00000
15 . 0000 314 . 5846 d_24519 E103.19 4.248620 0.00001
18.5000 34 .5748 4_.58978 5299 .43 4 _5BOTE -0.00002
24 . 000D 314 .5639 5.14521 &&04.13 £.14522 0.00001
29 . 0000 34 .5571 5.66462 6876.55 E.66462 -0.00000
3250000 314 .5537 6.03536 TOEd .36 &.03827 -0.00009

f= Instrumant Outpat(Hz) * sqrt(l 0 + WBOTC * £) / 1000.0
t=temperamre (°C); p=pressure (decibars); &=CToor, &= CPror;
Conductivity (Sm)=(z +h* f+i*£+j*£1/10(1+5*t+e* )
Residus] (Si )= activity - bath conductivi
Date, Slope Comection
0.002—------- el Rt el il iy el @ 19-Feb-16 1.0000000

Residual {Sim)
=

- [ | CALIBRATION

- : ! ! AFTER
bbb 1 MODIFICATIONS
. | ri—ri a—ra FT ra—r1 IW T Tq T T IT 17 r1a r1 rT rl

i 2 3 5 [

Conductivity (Sim)
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Data Report NBP1702 RVIB Nathaniel B. Palmer

s B SEA-BIRD ELECTRONICS, INC.
13431 NE 20th St. Bellevue, Washington 08005 USA
{LARARBRRALL: Phone: (425) 643-0866 Fax: (425) 643-0054 www.seabird.com

Temperature Calibration Report

|Customer: IrLockheod Martin Antarctic Support |

[job Number: ][ 86705 ] [Date of Report: || 2/22/2016 ]

[Model Number ][ _SBE#5__] [Serial Number: | 45461670198 ]
Tem perature seasors are normally cali brated 'as received', without adjustm eats, allowing a determindion sensor drift,

Ifthe calibration identifies a problem, then a second calibration is performed after work is completed, The "asreceived’
calibration is not performed if the seasor is damaged or non-functional, or by customer request.

An "as received” calibrotion certificate is provided, listing coefficients to comvert sensor frequency to temperature. Users
mug choose whether the ‘as received® calibration or the previous calibration better represents the sensor condition
during deployment. In SEASOFT enterthe chosen coefficients. The coefficient "offset’ allows a small comrecion for
drift between cali brations (consult the SEASOFT manual). Calibration coefficents obtained after arepair apply onlyto

subsequent data.

'AS RECEIVED CALIBRATION' ¥ Performed [0 Not Performed
Date: [ 1282016 Drift since last cak: Degres Celsivs/year
Comments:

'FINAL CALIBRATION' ¥ Performed [0 Not Performed
Date: | 2192016 Drift since 02 Nov 13 Degres Celsins/year
Comments:
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Data Report NBP1702 RVIB Nathaniel B. Palmer

Sea-Bird Electronics, Inc.

13431 NE 20th Street, Bellevue, WA 98005-2010 USA
Phone: (+1) 425-643-9866 Fax (+1) 425-643-9954 Email: seabird{@seabird.com

SEMSOR SERIAL NUMBER: D190 SBE 45 TEMPERATURE CALIBRATION DATA
CALIBRATION DATE: 18-Feb-16 ITS-00 TEMPERATURE SCALE
COEFFICIENTS:

al = 3.346026e-005
4l = 2.683251e-004
a2 = -1.851289%e-006
343 = 1.425108e-007

BATH TEMP INSTRUMENT INST TEMP RESIDUAL
= OUTPUT {counts) c) =)
1.0000 ET7B437.9 1.0000 a.ooao
4.5000 580549.3 4.4999 -0.0001
15. 0000 370832.4 15. 0000 -0. 0000
18.5000 321323 .4 18.5001 g.0o0o1
24 .0000 258039 .6 24 . 0000 -0.000a0
29 . 0000 212658.3 28.9999 -0.0001
32.5000 1B6333.4 3Z.5001 0.0001

n = Instrument Chatput (Counts)
Temperature IT5-90 (°C) = L/{a0 + al [lm{n)] + ﬂ[rnl(n)] + aj[hﬁl:uJ-]} -273.15
Residual (°C) = instrument temperatore - bath temperatre

Date, Offset (mdeg C)

it S T e R RO E TS ® 02-Nov-13 161
- ! ! ! ! ! ! ! & 19-Feb-16 0.00
- 1 1 1 1 1 1 1
_ | | | | | |
1 1 1 1 1 1 1
- 1 1 1 1 1 1 1
e St et S S
- - | | | | | |
0 _ 1 1 1 1 1 1 1
s I I I I I I I
E 1 1 1 | 1 1 1
- |. =| ! L i B B! n]
S St S S o S
= - 1 1 1 1 1 1
3 - e
g - I I I I I I
14 - 1 1 1 1 1 1
| | | | | |
T-——=77 T-==777 T-~"=777 T—==="" T=-~777 T==--=-=--
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
| | | | | |
1 1 1 1 1 1
| |
1 1

1 1 1 1
-ﬂ-lﬂ—l'l'rT 'rl"l-r'l 'rl"rr'r-rl"rr'l-rrrr'l'r 'l-rr'l' r _| 'I'T‘I_F'l'I'T‘I'F'l
0 L] 10 15 20 25 a0 35
Temperature (Degrees C)
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Data Report NBP1702

Micro-TSG2

RVIB Nathaniel B. Palmer

Sea-Bird Electronics, Inc.

13431 NE 20th Street, Bellevue, WA 98005-2010 USA
Phone: (+1) 425-643-9866 Fax (+1) 425-643-9954 Email: seabird@seabird.com

SEMSOR SERIAL NUMBER: D289
CALIBRATION DATE: 05-Oct-16

COEFFICIENTS:

g = -1.011215e+000
h = 1.476175e-001
1 = -B.2804912-004
] - 7.730207e-005

SBE 45 CONDUCTIVITY CALIBRATION DATA
PS5 1978: C(35,15,0) = 4.2014 Siemens/metear

CPoor - -9.5700e-008
CTcor = 3.2500e-006
WBOTC - 1.2700e-007

BATH TEMFP BATH SAL BATH COMD [INSTRUMENT INSTRUMENT RESIDUAL
" C) (PSL) (Sfm} OUTPUT (Hz) COND (S/m) (5fm)
22.0000 o.0D0O0 0.o0ooao 2631.99 D.00DDD 0.0oo000
1.0000 34.7178 2.96835 5231.58 2.96833 -0.00002
4. 5000 14 .6978 3.27464 5429.324 31.2T7466 0.0oo002
14.3333 314 .6545 4.25385 6016.37 4.25386 0.00001
18.5000 14 .6448 4.59807 6210.08 4. 59806 -0.00001
24.0000 314 .6345 5.15456 6509.85 5.15455 -0.00002
25.0000 34 .6289 5.67507 &77T7.88 5.6T7RDB 0.ao0001
1Z2.5000 314 .6261 6.04656 6362 .65 6.04663 o.0o0o007
= Instnument Crrtpat(Hz) * sgrifl.0 + WBOTC * t) / 1000.0
t=temperamre (°C); p=pressure (decibars); &=CToor; &= CPror;

Conductivity (Sm)=(g +h* f+i*£ +j*{1/10(1+E*t+e*m)
Residual (55 r=i Sactiviry - bath conductivi

[ ]

Date, Slope Comection

@ 29-May-14 0.9991997
& 05-0ct-16 1.0000000

Residual {S/m)
=

&
-

U

D0 -T9- T T~ T~ TT-T-CT-CT-T-T-T-
lT‘IT‘I]"IT‘ITTTITFerlTlTI—TF

0 1 2

POST CRUISE
CALIBRATION

- TR P

4

Conductivity (S/m)
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Data Report NBP1702 RVIB Nathaniel B. Palmer

Sea-Bird Electronics, Inc.

13431 NE 20th Street, Bellevue, WA 98005-2010 USA
Phone: (+1) 425-643-9866 Fax (+1) 425-643-9954 Email: seabird{@seabird.com

SEMSOR SERIAL NUMBER: 03280 SBE 45 TEMPERATURE CALIBRATION DATA
CALIBRATION DATE: 05-Oct-16 ITS-00 TEMPERATURE SCALE
COEFFICIENTS:

al = 32.090837e-005
dal = 2.658070e-004
a2 = -1.844963e-006
a3 = 1.332162e-007

BATH TEMP INSTRUMENT INST TEMP RESIDUAL
= OUTPUT {counts) c) =)
1.0000 B2B41B.5 1.0000 -0.0000
4.5000 T0662B.0 4.5000 o.ooaoo
14.9399 447305.9 14.9999 a.00aa
18.5000 JBE4B4 .7 18.4999 -0.0001
24 .0000 I09027.4 24 . 0000 -0.000a0
29 . 0000 25371B.2 29 . 0001 g.o0oo1
32.5000 221745.8 3Z.4999 -0.0001

n = Instrument Chatput (Counts)
Temperature IT5-90 (°C) = L/{a0 + al [lm{n)] + u![hl(n)] + aj[h’{:u}]} -273.15
Residual (°C) = instrument temperatore - bath temperatre

Date, Offset (mdeg C)

@ 20May-14 034
A 050ct16 -0.00

=
!
:_
|
-
|
:_
|
|
I
I
|
|
|

Residual (Degrees C)
=
1 I 1
|
:
1
U [
\
[
1
1

POST CRUISE
- | CALIBRATION

'“-m_l—l_T 'I'I"i'I_T'I_F'i'I'T 'I_F_i_I'T a° F'i_I_T'I' F'i'I'T"I_F_i'I'T'I' F_i_I_T'I' r -|

0 5 10 15 20 25 k| 35
Temperature (Degrees C)

|
|
I
1

1 RS S
. l
| |
| |
| |
|

| | |
| | | |
| | | |
I I I I
| | | |
I I I I
| | | |

LI R EE A

| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
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Digital Remote Temp

13431 NE 20th St. Bellevue, Washington 98005 USA
RARRARETL: Phone: (425) 643-0866 Fax: (425) 643-0854 www.seabird.com

Temperature Calibration Report

[Customer: |[Lockheed Martin Antarctic Support |
[Job Number: [ 84524 ] [Date of Report: | BE2015 |
[Model Number [ SBEa8 | [Gerial Number: ][ 2o50+200388 |

S B SEA-BIRD ELECTRONICS, INC.

Temiperature semsors are novw ally col brated "os received”, withon! gdjusim ents, alowing o defermingtion sensor drig, [f
the calibration dentifies a problem, then a second calibradion is performed after work is completed. The 'of received”
calibration is mod performed if the sensoris domaged or mon-fenchonal, or by cusiomar request,

Am "ws received” calbrotion cerificate is provided, lising coefficients io comvent semsor frequency to temperoture, Users
mus choose whetherihe 'as received” calibration or the previows colibration better represents the sensor condition
during deployment, In SEASOFT enterihe chosen cogfficients. The cogfficient "affsel’ allows a small comreclion for
drift between colibrations (comsuli the SEA SOFT mannal). Cofibrotion coefficents obtaned affor o repmr apply only to

sufrsequent dota.

'AS RECEIVED CALIBRA TION' ¥ Performed O Mot Performed
Date: Drift since last cal: Degmes Celsinsiyear
Comments:
The connector was upgraded.

'"CALIBRATION AFTER REPAIR' O Performed Mot Perdformed
o — Dif snce Last cal: || egees oty
Comments:
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Data Report NBP1702 RVIB Nathaniel B. Palmer

Sea-Bird Electronics, Inc.

13431 NE 20th Street, Bellevue, WA 98005-2010 USA
Phone: (+1) 425-643-9866 Fax (+1) 425-643-9954 Email: seabird{@seabird.com

SEMSOR SERIAL NUMBER: 03280 SBE 38 TEMPERATURE CALIBRATION DATA
CALIBRATION DATE: 08-Jumn-15 ITS-00 TEMPERATURE SCALE
COEFFICIENTS:

al = 5.52308%e-005
dal = 2.72289%e-004
a2 = -2.318547e-006
43 = 1.48130%9e-007

BATH TEMP INSTRUMENT INST TEMP RESIDUAL
{ITS-80) OUTPUT (ITS-80) (ITS-80)
-1.5000 T49636.8 -1.5000 a.ooao

0.9999 BETE3I0D.2 0.9999 -0.0000
4.5000 EG9749.8 4.4999 -0.0001
a.0000 487704 .3 2.0000 a.ooao
11.4999 418B36.7 11.5000 o.00ool1
15. 0000 A60B32.6 14.9999 -0.0001
18.4999 311B16.7 18.4999 o.goao
21.99399 270263 .8 220000 a.0001
25.5000 234929.8 25.4999 -0.0001
29 0000 204791.1 28.9999 -0.0001
32.49939 17900B.3 AZ.5000 g.0o0o1

Temperature ITS-90 = 1/{a0 + al[ln(n)] + a2[In’(n)] + a3[In"(w)]} - 273.15 (°C)
Eesidual = instrument temperature - bath temperature
n = instrument output

Date, Offset (mdeg C)
[ e et T e e R et EEE @ 01-Feb-13 -168
& 08-Jun-15 0.00

Bt UL POST CRUISE
| . CALIBRATION

_002_ _ _ 1 _ o _ _ [} _ _ 1 _ _ 1 _ _ o _ _ R
|1 rT FTW r1 IIW rT FIW ri FTW T1 FT rr FT =T FT rTa FI
1] 5 10 15 20 25 30 a5
Temperature, Degrees C

l--l-'-“_"“'_l___"''T'____'T'"“‘T_"“'T____"T"'___T """"
- - I I I I I I I
: - | | | | | | |
§. . | | | | | | |
o | o ! " [ 1 — -~ 'a P o

SO s S mmt-uieh el S - Y
3 ! ! ! ! ! N
E _ 1 1 1 1 1 1
| I ! ! ! ! ! !

1 1 1 1

1 1 1 1

! ! ! !

I I I I
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Transmissometer
PO Box 518 (541) 929-5850
620 Applegate St Fax (541) 020-5277
Philomath, OR 87370 a S www.wetabs.com
C-Star Calibration
Date 7.6.15 SINE CST-820DR Pathlength 250m
Analog output
Vy 0.058 V
Var 473V
Viat 4622V
Temperature of calibration water 241%C
Ambient temperature during calibration 225 C

Relationship of transmittance (Tr) to beam attenuation coefficient (c), and pathlength (x, in meters): Tr=e™
To determine beam transmittance: Tr = (Vg - Vi) T (Ve - Vo)

To determine beam attenuation coeficient ¢ =-1/x * Im [Tr)

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

Var  Meter outputin air with a clear beam path.

Vit Meter output with clean water in the path.

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

Vi;  Measured signal output of meter.

Revision M TI28M11
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Fluorometer

PO Box 518 (541) B28-5650

Sit: WET@Labs  zHes

ECO Chlorophyll Fluorometer Characterization Sheet

Date: 1/23/2015 S/N: FLRTD-4158

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

Analog

Analog Analog Ranped

Range1 Range2 (defaulf) Digital
Dark Counts 0.060 0.035 .oz v 42 counts
Scale Factor {5F) 8 12 25 pglhv 00076 pplicount
Maximum Output 501 5. B0V 16380 counts
Resolution 0a oa 0.8 mV 1.0 counts
Ambient temperature during characierization 2113°C

Analog Range: 1 (most sensitive, 0-4.000 counts), 2 (midrange, 03,000 counts), 4 {entire range, 0~18,000 counts).
Dark Cowunts: Signal output of the meter in ciean water with black tape over detector.

5F: Determined using the following equation: SF = x = {output - dark counts), where x is the conceniration of the solution
used during insinument characterization. 5F & used to derve nstrument oulput concenirabion from the raw signal output
off the fluorometer

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

The relationship betwesan fluprescence and chionophyl-a concenfrations -5y |5 highly variabie. The scale factor lisbed on this
document was defermined USing 3 mono-culture of phybopianikion | Thatasskosia weissiogll . The population was assumed o be
reasonabiy healthy and the concentration was detenmined by using the absorption method. To accurately determine chioropinl
concentration wsing a fusmimeder, you must periom secondany measurements on the populations of Interest. ThS Is typically done
using exiracion-based messurement fschniques on discrebe sampies. For addtional Iformiation on detesmining

concantration see “Standard Mathods for e Eamination of Waler and Wastewater™ part 10200 H, pubilshed join®y by the: Amesican
Puniic Health Association, American Waber Works Association, and the Water Environment Federafion.

FLRTD-415B xds Revision J 1708
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CTD

Altimeter

51520

500kHz Neptune
100m

43383

Stage 1

Test the assembled altimeter in a body of water to ensure a signal is recieved at the minimum range.
Taking direct readings from Lhe unit immerse the head till it is roughly 0.1m from the bottom,
readings should come through - if not then the signal is being saturated and there is a problem

To inhibit spurious readings set using: #2284

T et Mie ]

[Bench Tast Min Range 0 im. == - ]

Stage 2
Using a mini SVS or similar, measaure the average sound velocity for the water in the tow tank and

input the value in the cell below.

Input SOS value to the altimeter using: #830;1484.3550

Stage 3
Fit the altimeter into the calibration fixture and lower the assembly inta the tank till it is about 0.5m

down facing the far end of the tow tank and clamp In place. Using the distance markers on the wall
align the front edge of the trolley with the datum line to set the front of the altimeter at stated

distance from the wall.

SE5% OO e SE SRR LY
G
,HB. o U
IR S S S S B
1 1023 -0.025
otage 4 Enter the ORsat Corechon =22
nals J’f ‘ ,«4«,«,«2« %
#8208;-0.0250
G = > - - - - - - -
= 55 3
e 3
I = A,
1 0.897 0.003 Fass
5 03 -0.003 Fass

:—:'—qu-~r::-.¢rr¢ T t?_v ; -qr_-.tj ‘},c.x:.?

[Calibrated by ) Har B Cata | Usue2u s
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Data Report NBP1702 RVIB Nathaniel B. Palmer

Conductivity (primary)

Sea-Bird Electronics, Inc.

13431 NE 20th Street, Bellevue, WA 98005-2010 USA
Phone: (+1) 425-643-9866 Fax (+1) 425-643-9954 Email: seabird@seabird.com

SEMSOR SERIAL NUMBER: 2087 SBE 4 CONDUCTIVITY CALIBRATION DATA
CALIBRATION DATE: 15-Jan-18 PS5 1978: C(35,15,0) = 4.2014 Siemens/metear
COEFFICIENTS:

g = -1.01987067e+001 CPCOr = -9.5700e-008 (nominall

h = 1.436687352+000 CTcor = 3.25008-006 (nominall
1 = -4.027020092-003
i - 3.6B8BB59932-004

BATH TEMF BATH 3AL BATH COND INSTRUMENT INSTRUMENT RESIDUAL

) (PSL) {Sim) OUTPUT (kHz) COND (S/m)  (S/m)
0. 000D o.ooo0 0.ooooo 2.67192 O.Dooooo 0.0oo0ao
-1.0002 34 .6T793 2.79455 5.17243 2.79453 -0.00002
0.9999 34.6791 2.96534 5.28703 2.968316 0.00001
14.9939 14 .6T786 4.25650 6.08333 4.25683 0.00003
18.4999 34.6783 4.60202 6.27914 4.60201 -0.00002
28.99339 34 .6T764 5.68197 6.85473 5.68193 -0.00003
32.4939 34 .6684 6.058310 7.04153 &.06312 d.000a2

= Instrument Crrtput (KHz)
t=temperamre (°C); p=pressure (decibars); &=CToor; &= CPror;
Conductivity (Sm)=(g+h* £+i*f +j*£)/10(1+5*t+e*p)
Residnal (Si y=i Suctivisy - bath A—
Date, Slope Comection

0.002—------- ik Rt el Bt Bl Fommm - @ 16-Jul-14 0.9999946
A 15-Jan-16 1.0000000

Residual (S/m)
1
[}
I
I
I
1
1

L e ity el et e

. POST CRUISE
i CALIBRATION

1 I
1 I
1 I
1 I
I |
1 I
1 |
‘I'F—I_T_l' T'I'T'I’T'I’T'I’T TTTrITre
4 5

1
1
1
1
- I

|
-ﬂ-ﬂ'ﬂi—l'r L R
0 1 2

:
Conductivity (5/m)
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Data Report NBP1702 RVIB Nathaniel B. Palmer

Conductivity (secondary)

13471 NE 20th Street Bellevue, Washington 98005 USA
{RARARARALE: Phone: (425) 643-0866 Fax: (425) 643-0054 www.seabird.com

Conductivity Calibration Report

[Customer: _|[Cockheed Martin Antarctic Support ]
[JobNumber: 86706 | [Date of Report: || Ti52016 |

[Model Number | SBEO+ | [Serial Number: | 042060 |

s B SEA-BIRD ELECTRONICS, INC.

Conduchvily sensors are novmally colibrated ‘ox received”, withou! clpaning or adjestments, allowing o dalermninetivn of
semsar drift. If the coliration dentifies a problem or indicates cell cleaming 5 mecessary, then o second calibration is
performed afer work is completed, The ‘as received” calibrotion is aod parformed if the semsor is dom aged or mon-
Junclional, or by custoorer reques,

Am "ax received” calibration certificate iv provded, lising the cogfficients uged &0 conven Sensor fFrequencyfo
conduclvily, Users mug choose whether the "as received” cofibration or the previous coliration better represents the
sensor comdition diuring deplopm eal. Ta SEASOFT enterthe chosen cogfficients. The coefficient "slope" allows Small
carrections for drig between colibrations (consult the SEA SOFT manual). Colibration coefficients obtained after a

repair o cleaming apply only to subseguent data,

‘A8 RECEIVED CALIBRA TION' ¥ Performed O Mot Pecformed
Date: | 11152016 Drift since lastcal: | -0.00010 | PSUfmonth
Comments:

'CALIBRATION AFTER CLEANING & REPLATINIZING' [ Performed Not Performed

Comments:

*Measwred of 3.0 Sm
Cell cleaming and electrode replofiniZing fend o Tese " the conduclivily sensorio @5 o ginal condition, Lack of dnift in
po-clemning-calbrotion indicetes peometric dabiliy of the cell and electrical sabdidy of the semsor circwi,
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Data Report NBP1702 RVIB Nathaniel B. Palmer

Sea-Bird Electronics, Inc.

13431 NE 20th Street, Bellevue, WA 98005-2010 USA
Phone: (+1) 425-643-9866 Fax (+1) 425-643-9954 Email: seabird{@seabird.com

SEMSOR SERIAL NUMBER: 2060 SBE 4 COMDUCTIVITY CALIBRATION DATA
CALIBRATION DATE: 15-Jan-16 PSS 1978: C(35,15,0) = 4.2014 Siemens/meter
COEFFICIENTS:

g = -9.88930880e+000 CPCcOr = -9.5700e-008 (nominall

h - 1.380133692+000 CTcor = 3.2500e-006 (nominall
1 = -3.5680B873e-003
i = 3.34020911e-004

BATH TEMF BATH SAL BATH COMD [INSTRUMENT INSTRUMENT RESIDUAL

= {PSL) (Sim) OUTPUT (kHz) COMND (S/m) (Sfm)
LI L Li ] D.oooo o.ooooo0 2.68390 D.0DDOD o.0o0o00
-1.0002 34 .67593 2.79455 5.25401 2.79453 -0.00002
0. 99399 34 .6T751 2.96534 5.37133 2.96836 0.00002
14.9999 14 . 6TBE d_ 25850 E.18598 4. 25653 0.0o0003
18.4999 34 .6TE3 d.60202 §.38819 460201 -0.00002
28.9999 314 .6T64 5.6B8197 E.9T7450 E.EB193 -0.00003
32.4999 34 .66B84 6.05310 7.16538 &.058312 0.00003

f= Instrument Cutpuat (kHz)
t=temperamre (°C); p=pressure (decibars); &=CToor; = CPror;
Conductivity (Sm)=(g +h* f+i*f +j*£1/10(1+b*t+e* )
Residusl (Si )= suctiviny - bath conductivi
Date, Slope Comection

0002—------- e EEEEE e e R EeEEEEE ® 16-Jul-14 0 9999517
A 15-Jan-16 1.0000000

Resldual (S/m)
=

1 1

1 1

| |

| |

| |

| |

I 1
i .1 1 ! ! POSTCRUISE
- 1 1 1 | CALIBRATION
- | | 1 | |

'“-EHE_'I'T_I_T_l_'[_l"l_l"i'F"I_F'I'i''I'F—I_T_i'T_I_T_I_T_I_T_I'T'i"[_r'l'r'I

0 1 2 3 4 t] (i T

Conductivity (Sim)

United States Antarctic Program 50



Data Report NBP1702 RVIB Nathaniel B. Palmer

Fluorometer

PO Box 518 (541) B28-5650

e WET@Labs =957

ECO Chlorophyll Fluorometer Characterization Sheet

Date: 223/2015 SM: FLRTD-387

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

Analog

Analog  Analog  Range 4

Range1 Range2 (defaulf) Digital
Dark Counts 0107 0,085 0044 W 7 counts
Scale Factor (SF) g 13 26 pgV 0UDOTE pplicount
Maximum Cutput 487 497 48TV 16330 counts
Resolution oy o7 0T my 1.0 counts
Ambient temperature during characterzation 23

Analog Range: 1 {most sensitrve, 04,000 counts), 2 (midrange. 08,000 counts), 4 (entire range, 0—16,000 counts).
Diark Counts: Signal output of the meter in dean water with black tape over detector.

5F: Determined using the following equation: 5F = x = {output - dark counts), where x is the conceniraion of the solution
used during instrument characterization. 5F is used to desive mstrument ouliput conceniration from the raw signal output
of the fluorometer.

Maximum Dutput: Maximum signal oulput the fluonomeeter is capable of.

Resolufion: Standard deviation of 1 minute of collected data,

The: relatioreship batwesn luprescance and chiorphyl-a concentrations n-sRy 15 highly varabie. The scake factor isted on this
GOCUMEN Was Oetenmined USing 3 Mang-Cuture of phytopianiion | Thalsssiosia welsstogl). The populaton was assumed o be

concantration ses ~Standard Methods for e Examination of Waber and Wastewaber™ part 10200 H, pubilshed joindy by the Amesican
[Puniic: Health Association, Amenican Wabsr Works Association, and the Water Environment Federation.

FLRTD-387 Revizion .J nToe
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Data Report NBP1702 RVIB Nathaniel B. Palmer

PAR

Biospharical Instruments Inc
CALIBRATION CERTIFICATE

UNDERWATER PAR SENSOR WITH LOG AMPLIFIER

Calibration Date:
Model Number:
Serial Number:
Operator:
Standard Lamp: V-0 )
Operating Voltage Range: 3 to 15 VDC i+)

Note. Tha QSP200LLS uses a leg anplfer o measura the detectar signal currsnt weth \' = ng | (Amps) ( IRef

I ¢ cakculate ir-aciance. usa this formula
rradiance = Calibration factor

JobNo.: RZ2'3:&

iq ignal Voltage - 10*Dark Voltage)

"W th the approor ate (solar cortected) Irracisnce Calibraton Factar:
| Dry Calibration Factor: 1.16E+13 |quanta/cm’ seci"amps”
Wet Calibration Factor: 2.05E+13 |quanta/cm’ seci/"amps™

1.83E-05 |pEinsteinsicm®-sec/"amps"
3.40E-05 |pEinsteinsicm® sec! amps”

|Sensor Test Data and Results™
Serscr Suopy Cairand (Dar<). 5.5 |mA

Supply Voltage:

Valts

Lamp Integrated PAR Irradiance: © 245+ |quantaicm® -sec 0.01351 |uEinsteinsierm ses
S§C2 Immersion Ceafficien:  0.5864 Scala’ Terrecuon: 1 PAR Solar Correction| 10000
Moasurcd Estimatee  Cele. Testirac
Neminal Ca bratec Sersor  Messured Sicnal Sigra QOutout Error :,qqaﬁta.'
Filte- 3D  Trans. Voltage Trans. (Amps)  (Amps: iVelts) Moltsi  Ermor (%) cm”-sac)
No Fitter | 102 00%: a7 100 CO% 3.07E-08 | D.CTE-CB i 2508 0.0C1 0.2 3.34E11%
g3 38.10% 35.08% 291E-08 | 287E-08 | 24567 0.001 0.0 3.37E+15
g 27 B2% 27.65% 2.23E-08 | 2.23E-C8 | 2357 Q.00 0.2 2 58F+15
1 927% S ZE% TAZE-08 | T.4BE-0Y | 1883 0.002 0.2 5.84E+14
2 1.71% 013 1.08% 8.7GE-"0 | 8.96E-10| 1C21 0.008 20 1.02E+14
J 0 08%: 3722 0.07% 5.78E-"1 [ 4.37E-11 0231 -C.03° -252 6.87TE+12
Dark Bafors 0,183 Vcits
| ight - No Filter Hldr. — 2000 Wolls Iz = 1.00L-"0 Amps
Dark After- NFH 01855 Vnlts lwe = T HI2E-0 AMES RGT730 D.22
Avarage Derde 0183 Wcits 1079 - 71622063 Amps

Noles

1 Arnua caliziaton ¥ eccrinended,
2. The calactor should 36 ckesnsd frequentiy witk alceasl,
3 This sechive is far inb2mal uze ard [or var2 a3vanced a1glyEs.

[

Q8PZ00L-Q8P2300 {4-2013- 1.xls
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Data Report NBP1702

Pressure Sensor

Sea-Bird Electronics, Inc.
13431 NE 20th Street, Bellevue, WA 98005-2010 USA
Phone: (+1) 425-643-9866 Fax (+1) 425-643-9954 Email: seabird@seabird.com

SENSOR SERIAL NUMBER: 1130 SBE 9plus PRESSURE CALIBRATION DATA
CALIBRATION DATE: 27-Jan-16 10000 psia S/N 120089
DIGIQUARTZ COEFFICIENTS: ADS590M, AD590B, SLOPE AND OFFSET:
Cl1 = -4.230776e+004 ADS90M =  1.28100e-002
c2 = 1.490078e-001 ADS90B = -8.83931e+000
C3 = 1.507500e-002 Slope = l1.00002
D1 = 3.473000e-002 Offset = -0.1324 (dbars)
D2 = 0.000000e+4000
Tl = 3.002251e+001
T2 = -2.774200e-004
T3 = 4.796030e-006
T4 = 1.754420e-008
TS = 0.000000e+000
PRESSURE INSTRUMENT INSTRUMENT INSTRUMENT CORRECTED RESIDUAL
(PSIA) OUTPUT (Hz) TEMPERATURE (°C) PRESSURE (PSIA) PRESSURE (PSIA) (PSIA)
14.685 33318.40 21.9 14.957 14.765 0.080
2001.213 34090.20 22.1 2001.179 2001.033 -D.180
3988,132 34842.80 221 1908.234 3988.135 0.003
5975.146 35577.10 22.1 5975.161 5975.126 -0.018
7962.515 36294.40 22.2 7962.476 7962.46¢ -0.046
9949.743 36995.50 22.2 9949.539 9548.540 -0.163
7962.054 36294.20 22.2 7962.180 7962.174 0.120
5973.248 35576.50 22.3 5573.478 5973.425 0.177
3987.987 34842.80 22.3 3988.175 3988.075 0.088
2001.193 24050.30 22.3 2001.379 2001.234 0.041
14.672 33318.40 23.1 14.763 14.571 -0.101

Residual (PSIA) = corrected instrument pressure - reference pressure
Date, Offset (PSIA)

[ e fir =~ i i A et e e Fo---7----- @ 27-Jan-16  0.00
5= \o == i e Rt Lt it sttt Sttt
< : | | i ‘ i
w | | | | 1 |
e_’ : | 1 | | : | :
3 O ) G =l ——p e g - - - -
b = : : : : | : ‘ :
2 - . . | ‘ . ‘
= : | ] | | 1
. - R R e s ikl e
-10‘1'77v-:111‘.'i'|'|"r"rrr"i‘rr'r‘i'rﬂ7’717‘5wu ju‘r‘r;’rﬁr?“ﬁ"l
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000
Pressure (PSIA)

RVIB Nathaniel B. Palmer
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Data Report NBP1702 RVIB Nathaniel B. Palmer

12431 NE 20th 5t Bellevue, Washington 98005 USA
LA ERL: Phone: (425) 643-0866 Fax: (425) 543-0054 www.seabird.com

S B SEA-BIRD ELECTRONICS, INC.

Pressure Test Certificate

Customer Lockheed Martin Antarctic Support
Job Numbar 87360

Date 1/27/2016

Technician PS

|Serial Number ~ D9P70675-1130 |
LowProssure (PS = 50  PSI

Jima iMinutes) 15 Minuies

High Pressyra (P50 10000 PSI

Jimea (kfinutes) 60 Minutes

Pass bl

Fail |

Commeants

[Top endcap, bulkhead connaciors, housing, and O rings replaced.

High pressure is genarally egqual

to the maximum depth rating of
the instrument.
Pressura
Time
Typical Test Profile
A
Friday, February 05, 2016 Page 1 of 1
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Data Report NBP1702 RVIB Nathaniel B. Palmer

Dissolved Oxygen (primary)

Sea-Bird Electronics, Inc.

13431 NE 20th Street, Bellevue, WA 98005-2010 USA
Phone: {(+1) 425-643-9866 Fax (+1) 425-643-9954 Email: seabirdi@seabird.com

SENSOR SERIAL NUMBER: 0138 SBE 43 OXYGEN CALIBRATION DATA
CALIBRATION DATE: 28-Feb-18

COEFFICIENTS: A =-3.6048=-003 NOMIMAL DYMAMIC COEFFICIENTS
Soc= 04424 B = 1.8574=-004 01 = 1.82634=-4 H1 = -3.300000e-2
Voffset = -0.56827 C =-2.6851=008 02 = -4 684803e-2 H2 = 5.00000e+3
Tau2D = 1.564 E nominal = 0.036 H3 = 1.45000e+3
BATH BATH BATH INSTRUMENT INSTRUMENT RESIDUAL
CXYGEN [mi] TEMPERATURE (" C) SALINITY (PSU)  OUTPUT {voits) CYEEM (ml) [mi)
1.22 26.00 0.00 1.055 1.22 0.oo
1.22 30.00 0.00 1.093 1.73 0.00
1.23 £.00 0.00 0.B3E 1.13 -0.00
1.23 20.00 0.00 1.006 1.713 -0.00
1.23 12.00 0.00 0.835 1.73 0.00
1.25 Z.00 0.00 0.B5E 1.25 -0.00
3.32 12.00 0.00 1.763 3,82 -0.00
3.94 30.00 0.00 2.26T 354 -0.00
3.34 26.00 0.00 2.156 3.54 0.00
3.35 £.00 0.00 1.602 354 -0.00
3.35 20.00 0.00 1.5834 3.55 -0.00
3.37 Z.00 0.00 1.437 3.57 0.00
6.55 30.00 0.00 3442 £.E5 0.00
&.5E 12.00 0.00 2.604 E.67 0.oo
6.67 £.00 0.00 2.320 6.67 -0.00
6.6% 26.00 0.00 1.266 £.69 -0.00
&.70 Z.00 0.00 2,138 6.70 0.00
&.70 20.00 0.00 2,830 &.70 -0.00
V= instroment owtput (volts); T = temperamre (°C); 5 = salinity (P5LT); E = temperature (7E)
Omspl(T,5) = cxygen saturation (ml1); P =pressure (dbar)
Oxj'm{mll'l,]=5u-c"(".'+Vuﬂ3et]‘{1.ﬂ+.ﬂ‘T+B"I‘a+C‘TJ}'DEQI(T,S}‘E:]J{E‘P;‘EJ
Fesidual (ml1) = instroment oxygen - bath oxyzen
Date, Slope (mll})
04— - ——— e e R -t —---- @ 25-Mar-15 1.0158
- ! ! ! ! ! ! ! ! ! A 26-Feb-16 1.0000
- 1 1 1 1 1 1 1 1 1
- 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
- 1 1 1 1 1 1 1 1 1
02— oo - - T----- o= F———-- e il EETEL m—----
- 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
- - i i d i i i d i i
4 -
E - i i i i i i i i i
T o—--- : L i e S B e
S A B L A
_ i i i i i i i i
1 1 1 1 1 1 1 1
w2 b L 4L | POST CRUISE
- ! ! | ! : | ! . CALIBRATION
_ i i i i i i i i i
I I 1 I I I 1 I I
- | i ] | i i i i |
DA—r T~ rrTTTACNETIT R T TA P T T TP T T RTT T
e e e

Cxygen (mi)
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Data Report NBP1702 RVIB Nathaniel B. Palmer

Dissolved Oxygen (secondary)

Sea-Bird Electronics, Inc.

13431 NE 20th Street, Bellevue, WA 98005-2010 USA
Phone: (+1) 425-643-9866 Fax (+1) 425-643-9954 Email: seabird@seabird.com

SEMSOR SERIAL NUMBER: 0181 SBE 42 OXYGEM CALIERATION DATA
CALIBRATION DATE: 11-Mar-18

COEFFICIENTS: A=-41225=-003 NOMIMAL DYMNAMIC COEFFICIENTS
Soc = 0.5501 B = 1.5270=-004 D1 = 1.92634=4 H1 = -3.300000e-2
Voffset = -0.5181 C =-2 5283008 D2 = 4.84803e-2 H2 = 5.00000e+3
Tau20=1.04 E nomimal = 0.038 H3 = 1.45000e+3
BATH BATH BATH INSTRUMENT INSTRUMENT RESIDUAL
CIXYGEN [mil) TEMPERATURE (" C) SALINITY {PSU} ©UTPUT {voits) CICYEEN {mil) i
1.15 Z.00 a.o0 0.734 1.15 -0.00
1.1& E.00 a.0o0 o.7&EL 1.1% -0.0o
1.17 1Z.00 .00 o.8a7T 1.17 ~-0.00
1.18 Z0.00 .00 0. BEE 1.17 ~-0.00
1.18 ZE.00 a.o0 0.912 1.18 -0.00
1.1%9 I0.00 a.0o0 0.54E 1.19 o.oo
i.ao Z.00 .00 1.254 .50 o.oo
i.ao E.00 .00 1.347 .50 o.oo
3.32 1z.00 a.o0 1.433 3.52 o.oo
3.92 2E.00 a.0o0 1.83E 3.53 0.01
3.33 Z0.00 .00 1.68% 3.53 o.oL
3.94 I0.00 .00 1.5945% .54 o.oo
E.G6E E.00 a.o0 1.5933 &6.ES -0.0L
&.ET I0.00 a.0o0 2.5940 &.E7 -0.0o
E.E9 1Z.00 .00 Z.182 &.E9 o.oo
E.E9 Z.00 .00 1.7a83 &.E9 ~-0.00
.72 Z0.00 a.o0 2.51E 6.T71 -0.00
E.TE 2E.00 a.0o0 2.736 &.T7H -0.0o

W= instrument output (volis); T = temperatore (°C); 5 = salimity (PSU); K = temperature (°K)
Oxsol(T.5) = corygen samration (mll); P = pressure (dbar)
Oxygm{mlﬂ,)=5nc"(‘.’+1‘nﬂ3&tj‘{l.ﬂ+.ﬂ‘T+B‘Tz+C‘TJ}‘D:s:ul.(T,S}‘Bp(‘E‘F:’E;I
Besidual (mlT) = instnument cxygen - bath oxyzen

Date, Slope (ml1)

- T S T ————- @ 11-Mar-16 1.0000
- [} [} [}

N
e ———_—

1 1
1 1
1 1
1 1
1 1
1 1
0= 7—--- - "“‘T““‘F"" TTTTTTTTTTT F """
- 1 1 1 1 1
1 1 1 1 1 1
- - ! ! ! ! !
E - ! ! ! ! !
R e e e L R bemmm- -
Pocoo L L
B ! ! ! ! !
1 1 1
] . | CALIBRATION
0 e Btk thllillil it It bt nlilliliks bbbl T "

. MODIFICATIONS
Tﬂﬂﬂ_gw_TTTlﬂ_rrrl'rjﬂﬂ_ rTTT;

iy e | e
R R ——

L‘
S S U [,

C—

-

-

-

4
—

_:

hl

A
h———————-
e

1

1

1

I

i
'0-2_TT'I'I‘]I‘I'I'TTI'I"|'I'I'

Oxygen (mil}
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Data Report NBP1702 RVIB Nathaniel B. Palmer

Pump (primary)

S B SEA-BIRD ELECTRONICS, INC.
13431 NE 20th 5t. Bellevue, Washington 08005 USA
AEAAARELE: Phone: (425) 643-0066 Fax: (425) 643-0054 www.seabird.com

™ oy oo =

|_Heport ]
Customer Information:
I{:Lm_lr.od(haadeﬁIAmacﬁcSuppurt | [Dele |[ 3142015 |
IDmeMnrelm& |
Serial Number | | 051626
Model Number | SBE 05T
Services Requested:

1. Evaluate/Repair Instrumeniation.
2. Install wet-pluggable connector.

[RMA Number || EBigdd |

Problems Found:
1. Unit was upgraded from impules to subcon wet connector.

Services Performed:
1. Performed initial diagnostic evaluation.

2. Installed NEW two pin wet-pluggable bulkhead connector(s).
3. Performed internal inspection and O-ring and thrust washer replacements.
4. Parformed hydrostatic presswure test.

Special Notes:

Saturday, March 14, 2015 Page 5 of 8
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Data Report NBP1702 RVIB Nathaniel B. Palmer

Pump (secondary)

S B SEA-BIRD ELECTRONICS, INC.
13431 NE 20th 5t. Bellevue, Washington 08005 USA
AEAAARELE: Phone: (425) 643-0066 Fax: (425) 643-0054 www.seabird.com

™ oy oo =

|_Heport ]
Customer Information:
I{:Lm_lr.od(haadeﬁIAmacﬁcSuppurt | [Dele |[ 3142015 |
IDmeMnrelm& |
Serial Number | | 051627
Model Number | SBE 05T
Services Requested:

1. Evaluate/Repair Instrumeniation.
2. Install wet-pluggable connector.

[RMA Number || EBigdd |

Problems Found:
1. Unit was upgraded from impules to subcon wet connector.

Services Performed:
1. Performed initial diagnostic evaluation.

2. Installed NEW two pin wet-pluggable bulkhead connector(s).
3. Performed internal inspection and O-ring and thrust washer replacements.
4. Parformed hydrostatic presswure test.

Special Notes:

Saturday, March 14, 2015 Page 6 of 8
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Data Report NBP1702 RVIB Nathaniel B. Palmer

Temperature (primary)

S B SEA-BIRD ELECTRONICS, INC.
13431 NE 20th St. Bellevue, Washington 98005 USA
AR LE: Phone: (425) 643-0866 Fax: (425) 643-0054 www.seabird.com

Temperature Calibration Report

[Customer: |[Lockheed Martin Antarctic Support |
[Job Number: [ 85708 ] [Date of Report: | 52016 |

[Model Number ][ SBE 03Plus | [Serial Number: [ 03P2308 |

Temiperature sensovry are novwm ally col brated "os received”, withon! gdjusim eats, alowing o defermingtion sensor drif,
Ijthe cabibration identifies a problem, then a second colibration is parformed aff er work is completed. The "as received
calibration is mod performed if the sensoris domaged or mon-fench onal, or by cusiomear request,

Am "ws received” calbrotion certificate is provided, lising coefficients io comvent semsor frequency to temperoture, Users
mug choose whetherihe 'as received” calibration or the previous colibration batter represents the sensor condition
during deployment, In SEASOFT enterihe chosen cogfficients. The cogfficient "affsel’ allows a small comreclion for
drift between colibrations (comsuli the SEA SOFT mannal). Cofibrotion coefficents obtaned affor o repmr apply only to

sufrsequent dota.

'AS RECEIVED CALIBRA TION' ¥ Performed O Mot Performed
Date: | 1152016 Drift since last cal: Degmes Celsins/yesr
Comments:

"CALIBRATION AFTER REPAIR' O Performed Not Performed
N — O [ tm—
Comments:
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Data Report NBP1702 RVIB Nathaniel B. Palmer

Sea-Bird Electronics, Inc.
13431 NE 20th Street, Bellevue, WA 98005-2010 USA
Phone: (+1) 425-643-9866 Fax (+1) 425-643-9954 Email: seabird@seabird.com

SENSOR SERIAL NUMBER: 2308 SBE 3 TEMPERATURE CALIBRATION DATA
CALIBRATION DATE: 15-Jan-16 ITS-90 TEMPERATURE SCALE
COEFFICIENTS:
g = 4.34517930e-003
h = 6.44652744e-004
i = 2.3265481Be-005
j = 2.17495950e-006
£0 = 1000.0
BATH TEMP INSTRUMENT INST TEMP RESIDUAL
(°C) QUTPUT (Hz) (°C) (°C)
-1.5000 2906.517 -1.5000 0.00003
1.0000 3073.329 1.0000 0.00000
4.5000 3318.355 4.4999 -0.00006
8.0000 3577.135 7.9399 -0.00006
11.5000 3850.043 11.5000 0.00005
15.0000 4137.429 15.0001 0.00012
18.5000 4439.625 18.5000 -0.00002
22.0000 4756.997 22.0000 -0.0000
25.5000 5089.,867 25.5000 -0.00000
29,0001 5438.542 29.0000 -0.00006
32.5000 5803.320 32.5001 0.00005

f = Instrument Output (Hz)
Temperature 1TS-90 (°C) = 1/{g + h[in(f0 / {)] + i (07 1)) + j[ln’(m / D]} -273.15

Residual (°C) = instrument temperature - bath temperature
Date, Offset (mdeg C)

[0 e e et B R Rt ® 08-Aug-14 083
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Data Report NBP1702 RVIB Nathaniel B. Palmer

Temperature (Secondary)

S B SEA-BIRD ELECTRONICS, INC.
13431 NE 20th St. Bellevue, Washington 98005 USA
AR LE: Phone: (425) 643-0866 Fax: (425) 643-0054 www.seabird.com

Temperature Calibration Report

[Customer: |[Lockheed Martin Antarctic Support |
[Job Number: [ 85708 ] [Date of Report: | 52016 |

[Model Number ][ SBE 03Plus | [Serial Number: [ 03P2367 |

Temiperature sensovry are novwm ally col brated "os received”, withon! gdjusim eats, alowing o defermingtion sensor drif,
Ijthe cabibration identifies a problem, then a second colibration is parformed aff er work is completed. The "as received
calibration is mod performed if the sensoris domaged or mon-fench onal, or by cusiomear request,

Am "ws received” calbrotion certificate is provided, lising coefficients io comvent semsor frequency to temperoture, Users
mug choose whetherihe 'as received” calibration or the previous colibration batter represents the sensor condition
during deployment, In SEASOFT enterihe chosen cogfficients. The cogfficient "affsel’ allows a small comreclion for
drift between colibrations (comsuli the SEA SOFT mannal). Cofibrotion coefficents obtaned affor o repmr apply only to

sufrsequent dota.

'AS RECEIVED CALIBRA TION' ¥ Performed O Mot Performed
Date: | 1152016 Drift since last cal: Degmes Celsins/yesr
Comments:

"CALIBRATION AFTER REPAIR' O Performed Not Performed
N — O [ tm—
Comments:
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Data Report NBP1702 RVIB Nathaniel B. Palmer

Sea-Bird Electronics, Inc.

13431 NE 20th Street, Bellevue, WA 98005-2010 USA
Phone: (+1) 425-643-9866 Fax (+1) 425-643-9954 Email: seabird{@seabird.com

SEMSOR SERIAL NUMBER: 2367 SBE 3 TEMPERATURE CALIBRATION DATA
CALIBRATION DATE: 15-Jan-18 ITS-00 TEMPERATURE SCALE
COEFFICIENTS:

g = 4.37181436e-0032
h = 6.46049614e-004
1 = 2.35445350e-005
] = 2.21562673e-006
fo - 1o000.0

BATH TEMP INSTRUMENT INST TEMP RESIDUAL
*C OUTPUT (Hz) *C) *c)
-1.5000 3031.696 -1.5000 0.00005
1.0000 3205.817 1.0000 -0.00001
4.5000 3461_587 4.49339 -0.00009
8.0000 3I731.724 8. 0000 -0.00005
11.5000 4016 ._608 11.5000 0.00005
15. 0000 4316.611 15.0001 0.00015
18.5000 4E632.076 18.5000 0.00005
220000 4963364 21.9399 -0.00013
25.5000 5310._B45 25.5000 -0.00004
29.0001 5674_823 29.0001 -0.00003
32.5000 E055._592 32.5001 0.00006

= Instrument Cnrtpat {Hz)
Temperatre TTS-80 (“C) = L/{g + [in(f0 / £] + i[in’ (8 / £] + {0/ O]} - 273.15
Residual (°C) = instrurment temperatore - bath temperatre

Date, Offset (mdeg C)
—————— f--—===t------f-—=---4-----—- @ 10Feb-15 078
A 15-Jan-18 0.00

0 —-——-- F---—--

Residual {Degrees C)
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Data Report NBP1702 RVIB Nathaniel B. Palmer

Transmissometer
PO Box 518 {541) 929-5850
620 Applegate St Fax (541) B20-5277
Philomath, OR 87370 a S www. wetlabs.com
C-Star Calibration
Date 7.27.15 SN CST-657DR Pathlength 25:m
Analog output Digital output
Vya 0007 ¥ 0 counts
Var ATEE V 15628 counts
Vias 4700 ¥ 15410 counts
Temperature of calibration water 231%7C
Ambient temperature during calibration 29 C

Relationship of transmittance (Tr) to beam attenuation coefficient (¢), and pathlength (x. in meters): Tr =™
To determine beam transmittance: Tr = (Vg - Vasa) § (Wrer - Vo)

To determine beam attenuation coefficient e =-1/x * In (Tr)

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

Vur  Meter output in air with a clear beam path.

Vit Meter output with clean water in the path.

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

Vg Measured signal cutput of meter.

Rewision L e
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