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Introduction

The NBP data acquisition systems continuously log data from several instruments throughout the cruise.  This document describes the format of that data and its location on the distribution media.  It also contains important information which may affect how this data is processed such as instrument failures or other known problems with acquisition.

The data collected during this cruise is distributed on a CD-ROM written in ISO9660 level-1 format.  This data format has very strict requirements on filenames and organization.  However, it is readable by virtually every computing platform. 

The data is contained in a Unix tar archives (.tar extension).  All of the data has been compressed using Unix “gzip” compression.  Gzipped files have a “.gz” extension.  Tools are available on all platforms for uncompressing and de-archiving these formats.  On Macintosh, Stuffit Expander with DropStuff will open a tar archive and uncompress gzipped and Unix compressed files.  For Windows, WinZip, a shareware utility included on this CD (remember, it is shareware) will open these files.

IMPORTANT:  Read the last section in this document, Acquisition Problems and Events, for important information that may affect the processing of this data.
Archive Data Extraction

It is often useful to know exactly how an archive was produced when expanding its contents.  The tar files on the CD  were created on an SGI using the following commands:

tar cvLf archive-file files-to-be-archived
To create a list of the files in the archive:
tar tvf  archive-file  > contents.list

To extract the files from the archive:

tar xvf  archive-file file(s)-to-extract
G-zipped files will have a “.gz” extension on the filename. These files can be decompressed after de-archiving, using:

gunzip filename.gz
The directories in the archive are structured in the following manner: 

Volume 1
Volume 2

geopdata/ 0104jgof.tar


    0104mgd.tar


    interim process files

NBP0104.trk

NBP0104.mgd

NBP0104.gmt
other/
    0104ess.tar


    0104guv.tar


    0104ice.tar


    0104moc.tar


    0104nutr.tar


    0104opc.tar


    0104snby.tar

plots/
   Cruise Plots

report/
    Data Report

rvdas/uw/  0104bat.tar

    0104flr.tar

    0104grv.tar

    0104met.tar

    0104pco2.tar

    0104sim.tar

    0104svp.tar

 
    0104tsg.tar

SciRep/Daily Cruise Reports

Utility/
    WInZip
imagery/  TeraScan satellite images
ocean/
   0104ctd.tar


   0104pco2.tar


   0104tsgf.tar


   0104xbt.tar

rvdas/nav/01043df.tar

   0104adcp.tar

   0104gyr.tar

   0104ngl1.tar

   0104PCOD.tar

seabeam/ daily plots


   survey plots



Distribution Contents

ADCP

ADCP data during this cruise included additional data files that are not normally collected by this system.  The additional size of these files necessitated distribution of the ADCP data on a separate CD set.  Please refer to that CD data set.

CTD

The ctd data and report have been placed in the tar file 0104ctd.tar, which contains the flowing structure:

ctd.list (list of all ctd stations)

ctdsetup/ (batch files, cfg & con files)

data/ (raw datafiles)

plots/  (up & down trace postscript plots)

seasoft4.234/  (application for processing ctd data)
report/section/ (section plots)

casts/ (plots of individual casts)

  text/ (ctd data report)

seacat/ (data structure for SeaCat ctd)

Individual CTD casts are represented by a set of four files containing a bottle-firing file (.bl), a configuration file (.con), a data file (.dat) and a header file (.hdr).   Casts are numbered according to the cruise id number (0104) followed by the number of the cast.  For example; the raw files associated with the third cast on this cruise are: 0104003.bl, 0104003.con, 0104003.dat, 0104003.hdr.  The raw and processed data files are in binary format.  The 1 db bin averaged up and down traces have been converted to ascii (.asc files).

SeaBird’s SeaSoft software used to acquire the data is included in the CTD data distribution in the “Seasoft” directory.  SeaSoft is a DOS-based software package, but can be run in a DOS window under the Windows9X operating systems for cast playback and data analysis. The software package used to process this data (version 4.234) is included on this CD in the directory Seasoft.  The configuration files and processing scripts (written by Suzanne O’Hara for the standard processing of the SBE 9/11plus) are also included in the Seasoft directory under in the ctdsetup directory.  The directory report contains the CTD data report with folder for all plots produced during the cruise. The directory seacat gas a structure similar to the ctd directory and contains the data from the SeaCat CTD unit.

File extension definitions:

EXT
Description

ASC
The data portion of a .CNV converted data file written in ASCII by ASCIIOUT, or files written by TERM37.

BL
Created by SEASAVE when a bottle fire confirmation is received.  Contains bottle sequence number, position, date, time, beginning and ending scan numbers.

BTL
Created by ROSSUM.  This is a summary of the data in a .ROS file.

BSR
Bottle scan range file, used by DATCNV to create a .ROS file.

CFG
Used by SEASOFT modules to store the input filename, input data path, output data path, and other miscellaneous module specific parameters.

CTR
Density contour file generated by CONTOUR.

CNV
‘Converted’ engineering unit data file.  An ASCII header precedes the data.

CON
Contains instrument configuration and calibration coefficients, used by SEACON, SEASAVE, and DATCNV

DAT
Raw binary data, optionally with header information (SBE 9/11, 11X, 9/11plus, and data files created with previous versions of SEASOFT).

DSP
Used by SEASAVE to store data acquisition and display parameters.

HDR
R. Header portion of a .CNV converted data file written by ASCIIOUT.

2) Header recorded when acquiring real time data or uploading archived data.

HEX
Raw HEX data with header information (SBE 16, 17, 19, 21, and 25)

MRK
Marker file created by SEASAVE during real time data acquisition.

PLT
Used by SEAPLOT to store display parameters

ROS
Scans marked with the bottle fire confirmation bit, or defined by a .BSR file, written by DATCNV.

*Note:  This is a complete list of all file extensions.  This data set may not contain ALL of the above extension files.

SEASOFT modules search the current directory for DSP, PLT, and CFG files.  SEASOFT modules search the ‘input data path’ for CON, HEX, DAT, and CNV files.  One exception is SEACON which searches the current directory for CON files.

For more information and updated software visit the web site at www.seabird.com; or contact (206) 643-9866, seabird@seabird.com, Sea-Bird Electronics 1808 – 136th Place NE Bellevue, WA 98005

Cruise Tracks

/plots

PostScript cruise track and station plots have been produced for this cruise:

· Cast locations:  0104casts.ps

· Tow Locations: 0104tows.ps

· Cruise Track:  0104trk.ps

· Letter size, all stations: 0104all.ps

· Letter Size, bathymetry: bathsmall.ps

· Poster size, all stations: posterall.ps

· Poster size, bathymetry: posterbat.ps

GUV

All files are placed in two zip-archives named puv.zip and guv.zip. The contents of the archives are in the files puvlst.txt and guvlst.txt respectively. GUV data was acquired continuously from the instrument mounted on the top of the science mast until the end of data collection fo rthe cruise. PUV data consists of a single cast on most days.  A copy of the PUV/GUV calibration file used for Biospherical Instruments’ PUV500 acquisition software is included in the puvguv directory on CD1 as calibr8.puv.

The PUV files were converted to CSV (Comma Separated Value) format using the Biospherical Instruments’ PUVLOG program. Similarly, the GUV files were converted to CSV format using the Biospherical Instruments’ PUVPROF program.  For additional information on the PUV/GUV data collected during NBP9901, contact:

Dr. Chris Fritzen, at  cfritsen@dri.edu cfritsen@dri.edu or at: University and Community College System of Nevada, Desert Research Institute, Biological Sciences Center, 7010 Dandini Blvd, Reno, NV 89512, USA (715) 673-7487.

The columnar format of the CSV file is listed below:

Field
PUV Data

Field
GUV Data

1
Depth

1
Depth

2
308 U

2
306 U

3
320 U

3
320 U

4
Temp U

4
Temp U

5
MATFL

5
MATFL

6
340 U

6
340 U

7
380 U

7
380 U

8
PAR U

8
PAR U

9
Temp U

9
Temp S

10
308 S

10
300 S

11
Batt S

11
Batt S

12
320

12
320 S

13
340

13
340 S

14
380

14
380 S

15
Gnd

15
Gnd S

16
PAR

16
PAR S

17
K308




18
K320




19
K340




20
K380




21
Kpar




22
Chl




23
Prod




Satellite Images

/imagery

Satellite Images processed for this cruise were organized into three folders cwifs, ice and wx for the different types of TeraScan products.  Files were named in the following convention:

IDJJJYYA.jpg where:

ID = imge type (is = ice ssmi, iv = ice visible, cw = seawifs, wx = weather)

JJJ = Julian day

YY = year

A = used to allow for multiple images of type for that day

Science Report

/reports

The daily science reports in html format.

NBP Data Products: MGD77 & JGOFS

NBP0104.mgd
NBP0104.gmt

/geopdata/0104jgof.tar

/geopdata/0104mgd.tar

Two data products are created on each cruise of the NBP: JGOFS and MGD77.   Also, included in the PROC directory are interim process files of some of the data.  These are useful if it is necessary to reporcess the data through the RVDAS daily processing routines. 

JGOFS

The JGOFS data set consists of a single file produced each day named jgDDD.dat.gz where DDD is the Julian day the data was acquired. The “.gz” extension indicates that the individual files are compressed before archiving. The daily file consists of 20 separate columnar fields in text format, which are described below. The JGOFS data set is obtained primarily by applying calibrations to raw data and decimating to whole minute intervals.  However, several fields are derived measurements from more than a single raw input.  For example, Course Made Good (CMG) and Speed Over Ground (SOG) are calculated from gyro and GPS inputs by the NGL software package.  Similarly, the wind direction field is the vector sum of the separate X and Y inputs received from the wind instrument. The JGOFS data set was used to produce the daily data plots during the cruise.  Note: Null, unused, or unknown fields are filled with 9’s in the JGOFS data.  TSG data is processed by RVDAS.

Field
Data
Units

01
GMT date
dd/mm/yy

02
GMT time
hh:mm:ss

03
NGL latitude (negative is South)
dd.dddd

04
NGL longitude (negative is West)
ddd.dddd

05
Speed over ground
Knots

06
GPS HDOP
-

07
Gyro Heading
Degrees (azimuth)

08
Course made good
Degrees (azimuth)

09
mast PAR
Einsteins/meters2 sec

10
sea surface temperature
(C

11
sea surface conductivity
siemens/meter

12
sea surface salinity
PSU

13
sea depth (uncorrected, calc. sw sound vel. 1500 m/s)
meters 

14
true wind speed (port windbird)
meters/sec

15
true wind direction (port windbird)
degrees (azimuth)

16
Ambient air temperature
(C

17
Relative humidity
%

18
Barometric pressure
mBars

19
sea surface fluorometry
volts (0-5 FSO)

20
not used
-

21
PSP
W/m2

22
PIR
W/m2

MGD77

The MGD77 data set is contained in a single file for the entire cruise named NBP0104.mgd, There is also a file named NBP0104.gmt.  This file is the output of the mgd77togmt utility using NBP0104.mgd as input.  The “gmt” file can be useful for plotting data using the GMT plotting package.  The directory /geopdata/PROC contains a file from each day of data acquisition named: Dddd.fnl.gz, where ddd is the Julian day.  These files contain all the data used to produce the “mgd” file, but in a space-delimited columnar format that may be more accessible for some purposes. In addition, these files contain data at one-second intervals rather than one minute and are individually “gzipped” to save space. Below is a detailed description of the MGD77 data set format.

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

Col
Len
Type
Description

1
1
int
DATA RECORD TYPE  Set to “3” for data record.

2-9
8
char 
SURVEY IDENTIFIER

10-14
5 
int 
TIME-ZONE CORRECTION:  In hundredths of hours.  Corrects time (in characters 13-27) to GMT when added: equals zero when time is GMT. 

15-16
2
int 
YEAR  2 digit year

17-18
2 
int 
MONTH  (e.g. May is represented as 05)

19-20
2 
int 
DAY  Day of month

21-22
2 
int
HOUR 

23-27
5 
real 
MINUTES X 1000

28-35
8 
real 
LATITUDE X 100000 + = North; - = South. (–9000000 to 9000000)

36-44
9
real
LONGITUDE X 100000 + = East; - = West.  (–18000000 to 18000000)

45
1 
int 
POSITION TYPE CODE: 1=Observed fix; 3=Interpolated; 9=Unspecified

46-51
6 
real 
BATHYMETRY, 2- WAY TRAVELTIME: In 10,000th of seconds.  Corrected for transducer depth and other such corrections

52-57
6 
real 
BATHYMETRY, CORRECTED DEPTH: In tenths of meters.

58-59
2 
int 
BATHYMETRIC CORRECTION CODE: This code details the procedure used for determining the sound velocity correction to depth

60
1 
int 
BATHYMETRIC TYPE CODE: 1 = Observed; 3 = Interpolated (Header Seq. 12); 9 = Unspecified

61-66
6 
real 
MAGNETICS TOTAL FIELD, 1ST SENSOR: In tenths of nanoteslas (gammas).

67-72
6 
real 
MAGNETICS TOTAL FIELD, 2ND SENSOR: In tenths of nanoteslas (gammas).  For trailing 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 = 1st or leading sensor; 2 = 2nd or trailing sensor; 9 = Unspecified

80-84
5 
real 
MAGNETICS DIURNAL CORRECTION:  In tenths of nanoteslas (gammas).  (In nanoteslas) if 9-filled (i.e., set to “+9999”), total and residual fields are assumed to be uncorrected; if used, total and residuals are assumed to have been already corrected.

85-90
6 
F6.0 
DEPTH OR ALTITUDE OF MAGNETICS SENSOR: In meters.  + = Below sea level  3 = Above sea level

91-9
7
real 
OBSERVED GRAVITY: In 10th of mgals.  Corrected for Eotvos, drift, tares.

98-10
6
real
EOTVOS CORRECTION: In tenths of mgals.

E = 7.5 V cos phi sin alpha + 0.0042 V*V 

104-108
5 
real 
FREE-AIR ANOMALY In tenths of milligals

Free-air Anomaly = G(observed) – G(theoretical)

109-113
5 
char 
SEISMIC LINE NUMBER: Used for cross-referencing with seismic data.

114-119
6
char
SEISMIC SHOT-POINT NUMBER

120
1
int
QUALITY CODE FOR NAVIGATION:  5=Suspected, by the originating institution;6=Suspected, by the data center, 9=No identifiable problem found  

RVDAS

/rvdas/uw

/rvdas/nav

RVDAS (Research Vessel Data Acquisition System) was developed at Lamont-Doherty Earth Observatory of Columbia University and has been used on the R/V Maurice Ewing for several years.  It was adapted for use on the Nathaniel B. Palmer and her sister ship, the R/V Laurence M. Gould.

Daily data processing of the RVDAS data is performed to convert values into uasable units and as a check of the proper operation of the DAS. Both the raw and processed data sets from RVDAS are included in the data distribution. Below you will find detailed information on the data included. Be sure to read the “Significant Acquisition Events” section below for important information about data acquisition during this cruise.

Meteorological and Light Data

Measurement
File ID
Collect. Status
Rate
Instrument

Air Temperature
met1
continuous
1 sec
R. M. young 41372LC/LF

Relative Humidity
met1
continuous
1 sec


Wind Speed/Direction
met1
continuous
1 sec
R.M. Young 05106

Barometer
bar1
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

continuous

BSI  PUV-511A

Navigational Data

Measurement
File ID
Collect. Status
Rate
Instrument

Attitude GPS
3df1
continuous
1 sec
Ashtec 12

P-Code GPS
PCOD
continuous
1 sec
Trimble 20636-00SM

Gyro
gyr1
continuous
0.2 sec
Yokogawa Gyro

NGL 
ngl1
continuous
1 sec
NGL Processed Nav Data

Geophysical Data

Measurement
File ID
Collect. Status
Rate
Instrument

Gravimeter
grv1
continuous
10 sec
Lacoste & Romberg Gravity 

Magnetometer
mag1
not collected
15 sec
EG&G G-866

Bathymetry
bat1
continuous
Varies
ODEC Bathy 2000

Bathymetry
sim1
depth < 2500 m
Varies
Simrad EK200 Sonar

Bathymetry
knu1
not collected
varies
Knudsen

Oceanographic Data

Measurement
File ID
Collect. Status
Rate
Instrument

Conductivty
tsg1
continuous
6 sec
SeaBird 21

Salinity
tsgfl
continuous
6 sec
calculated PSS78

Sea Surf. Temperature
tsg1
continuous
6 sec
SeaBird 3-01/S

Fluorometry
flr1 & tsg1
continuous
6 sec
Turner 10-AU-005

Transmissometry
tsg1
continuous
6 sec
WET Lab C-Star

pCO2
pco2
continuous
70 sec


ADCP
adcp
continuous
varies
RD Instruments

Data File Names and Structures

RVDAS data is divided into two broad categories, Underway and Navigation.  The groups are abbreviated “uw” and “nav”.  These two subdirectories exist under the top-level rvdas directory. The instruments are broken down as shown. Each data file is gzipped to save space on the distribution.  Not all data types are collected every day or on every cruise.

RVDAS data files are named following the convention: NBP[CruiseID][FileID].dDDD.

· The CruiseID is the numeric name of the cruise, for example: NBP0104.

· The FileID (aka Channel ID) is a 4-character code representing the system being logged, for example: met1 (for meteorology)

· DDD is the year day of the data collection

Underway Data
Channel ID

Navigation Data
Channel ID

Barometer
bar1

Ashtech GPS
3df1

Bathy 2000
bat1

Trimble GPS (P-Code)
PCOD

Fluorometer
flr1

Gyro Compass
gyr1

Gravimeter
grv1

Furuno GPS
gp02

Magnetometer
mag1

NGL
ngl1

Meteorological
met1

ADCP course
adcp

Simrad
sim1




Thermosalinograph
tsg1




PCO2
pco2




Knudsen
knud




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

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

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

The delimters used to separate fields in the raw data files are usually spaces and commas, but other delimiters are used (::, =, @) and occasionally there is no delimiter.  Care should be taken when reprocessing the data that the field’s separations are clearly understood.  An example data

bat1

00+019:23:59:53.901 ;I04485.3ME-23.0,I00000.0,-99.9, 0000@01/11/00,23:59:52.08 PW2 PF1 SF1 PL3 MO4 SB3 PO0 TX1 TR: GM5 1500 06.7 -72.1

Field
Data
Units

1
RVDAS Time Tag 


2
Flagged Low Freq. Chn. Depth w/ units ;FDDDDD.DUN  F= V valid, I invalid
meters

3
Low Freq. Echo Strength  EEE.EE
dB

4
Flagged High Freq. Chn. Depth – unused


5
High Freq. Echo Strength – unused


6
Signed Heave Data SHHHH
cm

7
Date
mm/dd/yy

8
Time
hh:mm:ss

9
transmit pulse window type: PW1 Rectangular, PW2 Hamming, PW3 Cosine, PW4 Blackman


10
Primary transmit frequency PF1 3.5 kHz, PF2 12.0 kHz


11
Parametric mode secondary freq. SF1 3.5 kHz, SF2 12.0 kHz


12
pulse length: PL1 200usec, PL2 500usec, PL3 1msec, PL4 2msec, PL5 5msec, PL6 10msec, PL7 25msec. If transmit mode is FM: PL1 25msec, PL2 50msec, PL3 100msec.


13
Operating Mode: MO1 CW parametric, MO2 CW, MO3 FM parametric, MO4 FM


14
Frequency sweep bandwidth: SB1 1 kHz, SB2 2 kHz, SB3 5 kHz


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 mulitpinging TTTTRRRR, TX7 mulitpinging TTTTTRRRRR


17
Transmit Rate: TR3 4Hz, TR4 2Hz, TR5 1Hz, TR6 .5Hz, TR7 .33Hz, TR8 .25Hz, TR9 .20Hz, TR: = .10Hz, TR; = .05Hz


18
System Gain Mode: GM0 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-level
meters

21
background noise level in fixed point reference
dB/V

flr1

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

Field
Data
Units

1
RVDAS Time Tag 


2
marker 0 to 8


3
4-digit index


4
date
mm/dd/yy

5
time
hh:mm:ss

6
signal


7
signal units of measurement


8
cell temperature


9
temperature units


grv1

99+099:00:18:19.775 your_line#1999 99 01818 9735.4
Field
Data
Units
Conversion

1
RVDAS Time Tag 



2
text string



3
gravity device date
yyyyjjjhhmmss


3
gravity count
count
mgal = count x 1.0047 + offset

knud

99+099:00:18:19.775 hf,305.2,lf,304.3
Field
Data
Units

1
RVDAS Time Tag 


2
hf – high frequency flag (12 kHz)


3
high fequency depth
meters

4
lf – low frequency flag (3.5 kHz)


5
low frequency depth
meters

mag1

99+099:00:00:23.203 %  0  98 235928    0?372453
Field
Data
Units

1
RVDAS Time Tag 


2
%   0 denotes G-866 magnetometer


3
Julian Day


4
Time


5
0? denotes high noise condition


6
Magnetic Data (last digit is 10th’s place)
nT

met1


00+019:23:59:59.761 $MET:  0.84, 1.12, 0.76, 1.06, 4.98, 0.26, 1.49, 3.93, 8.94, 0.80, 0.01, 0.01, 0.01, 0.22, 0.02, 0.1,40.11,4.96

Field
Data
Units
Conversion

1
RVDAS Time Tag 



2
Port windbird Speed (relative)
m/s


3
Port windbird Direction (relative)
deg


4
Port windbird standard deviation
deg


5
Starboard windbird Speed (relative)
m/s


6
Starboard windbird Direction (relative)
deg


7
Starboard windbird standard deviation
deg


8
Barometer 
mBar


9
Air Temperature
(C 


10
Relative Humidity
%


11
PSP (short wave radiation)
mV
see calc. section

12
PIR (long wave radiation)
mV
see calc. section

13
PAR (photosyntheticly available radiation)
mV
see calc section

pCO2
00+021:23:59:43.190 2000021.9992 2382.4 984.2 30.73 50.8 345.9 334.1 -1.70 -68.046 -144.446 Equil

Field
Data
Units

1
RVDAS Time Tag


2
pCO2 Time Tag (decimal is time of day)
yyyjdd.fod

3
raw voltage
mV

4
barometer
mBar

5
cell temperature
(C

6
flow rate
cm3/min

7
concentration
ppm

8
pCO2 pressure
microAtm

9
Equilibrated temperature
(C

10
Latitude
degrees

11
Longitude
degrees

12
Flow Source (Equil = pCO2 measurement)


sim1

00+005:00:00:52.388 D1,23583509,1479.6, 17,  1,  0

Field
Data
Units

1
RVDAS Time Tag


2
Header


3
Time Tag
hhmmss.sss

4
Depth
m

5
bottom surface backscattering strength
dBar

6
Transducer number ( 1 = 38 kHz )


7



stc1

00+019:23:59:46.976 ##ryyyydddhhmmssuuuuuuSSCC

00+347:00:00:05.013 ##BFFFF3470000049568311529

Field
Data
Units

1
RVDAS Time Tag


2
r is the input time code "B" for IRIG-B


3
yyyy is the year (FFFF if IRIG input)


4
ddd is the 3 digit day of the year


5
hh is 2 digit hour of day


6
mm is 2 digit minute of hour


7 
ss is 2 digit second of minute


8 
uuuuuu is 6 digits for microseconds digits


9
SS is 2 hex character DP-Extd_Sts dual port RAM value


10
CC is checksum


svp1

00+348:01:59:52.128  1539.40

Field
Data
Units

1
RVDAS Time Tag


2
Sound velocity
m/s

syn1

00+120:10:46:30.665 *GCS900228     005   811.00001E00/04/29:10:45:5311060600000000403000-0.050.023    00000000-00101AP1N 000156498-0100002AP1N 00016350100100003AP1N 000162497-0200004AP1N 00015850000000005AP1N 00015550100100006AP1N 000157500000000

Field
Data
Units

1
RVDAS Time Tag


2
String tag


3
Number of bytes


4
Line number


5
Shotpoint number


tsg1

00+019:23:59:46.976 15A16CFC163F8C2C100

Field
Data
Units

1
RVDAS Time Tag


2
Seabird Hex string (see notes on converting to real units)


3df1

PBEN: Measurement Data

00+019:23:59:57.054 $PASHR,PBN,345609.00,-1695527.0,-1569301.4,-5925126.0,-068:49.6968,-137:12.8448,00047.7,-000.69,000.67,-000.51,08,????,02,01,02,01*32

Field
Data
Units

1
RVDAS Time Tag $PASHR


2
PBN


3
GPS Time sec. of the week
seconds

4
Station Postion: ECEF X
meters

5
Station Postion: ECEF Y
meters

6
Station Postion: ECEF Z
meters

7
Latitude ( - = South )
deg:min

8
Longitude ( - = West )
deg:min

9
Altitude
meters

10
Velocity in ECEF X
m/sec

11
Velocity in ECEF Y
m/sec

12
Velofity in ECEF Z
m/sec

13
Number of satellites used


14
Site name 


15
PDOP


16
HDOP 


17
VDOP


18
TDOP


ATTD: Attitude Data

00+019:23:59:57.854 $PASHR,ATT,345610.0,252.82,+000.52,+001.95,0.0011,0.0068,0

Field
Data
Units

1
RVDAS Time Tag $PASHR


2
ATT


3
GPS Time sec. of the week
seconds

4
Heading (rel. to true North)
degrees

5
Pitch
degrees

6
Roll
degrees

7
Measuremnet RMS error
meters

8
Baseline RMS error
meters

9
Attitude reset flag


GGA: GPS Position Fix – Geoid/Ellipsoid

00+019:23:59:57.134 $GPGGA,235956.00,6849.6968,S,13712.8448,W,1,08,01.0,+00048,M,,M,,

Field
Data
Units

1
RVDAS Time Tag $GPGGA


2
UTC time at position
hhmmss.ss

3
Latitude
ddmm.mmm

4
North (N) or South (S)


5
Longitude
ddmm.mmm

6
East (E) or West (W)


7
GPS quality (1=GPS 2=DGPS)


8
Number of GPS satellites used


9
HDOP


10
Antenna Height
meters

11
M for Meters


12
Geoidal height
meters

13
M for meters


14
Age of diff. GPS data


15
Differential reference station ID


gyr1

00+019:23:59:59.952 $HEHRC25034,-020*73

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


ngl1

00+019:23:59:59.857 -68.82822,-137.21416,1.10,279.27,251.10,0.00,0.00,0,18.2587,1,1146973

Field
Data
Units

1
RVDAS Time Tag 


2
Latitude (south is negative)
degrees

3
Longitude (west is negative)
degrees

4
Ship Speed
knots

5
Course made good
degrees

6
Gyro Heading
degrees

7
PDOP


8
HDOP


9
Quality


10
GPS up


11
Fix Number


PCOD

GGA: GPS Position Fix – Geoid/Ellipsoid

00+019:23:59:59.301 $GPGGA,235958.409,6849.6944,S,13712.8472,W,1,06,1.2,092.4,M,047.3,M,,*67

Field
Data
Units

1
RVDAS Time Tag


2
$GPGGA


3
UTC time at position
hhmmss.sss

4
Latitude
ddmm.mmm

5
North (N) or South (S)


6
Longitude
ddmm.mmm

7
East (E) or West (W)


8
GPS quality (1=GPS 2=DGPS 3=P-CODE)


9
Number of GPS satellites used


10
HDOP


11
Antenna Height
meters

12
M for Meters


13
Geoidal height
meters

14
M for meters


15
Age of diff. GPS data


16
Differential reference station ID


17
Checksum


GLL: GPS Latitude/Longitude

00+019:23:59:59.381 $GPGLL,6849.6944,S,13712.8472,W,235958.409,A*35

Field
Data
Units

1
RVDAS Time Tag


2
$GPGLL


3
Latitude
degrees

4
North or South


5
Longitude
degrees

6
East or West


7
UTC of position
hhmmss.sss

8
Staus of data (A = valid)


9
Checksum


VTG: GPS Track and Ground Speed

00+019:23:59:59.382 $GPVTG,238.7,T,182.3,M,001.8,N,003.3,K*41

Field
Data
Units

1
RVDAS Time Tag


2
$GPVTG


3
Heading
degrees

4
Degrees True (T)


5
Heading
degrees

6
Degrees magnetic (M)


7
Ship speed
knots

8
N = knots


9
Speed
km/hr

10
K = km per hour


11
Checksum


adcp

00+019:23:59:59.099 $PUHAW,UVH,-1.48,-0.51,250.6

Field
Data
Units

1
RVDAS Time Tag 


2
$PUHAW


3
UVH (E-W, N-S, Heading)


4
Ship Speed relative to reference layer, East vector
kn

5
Ship Speed relative to reference layer, North vector
kn

6
Ship heading
degrres

Ocean Data Files

ocean/

pCO2-merged

00+346:23:58:20.672 2000346.9991 2398.4 1008.4 0.01 45.4 350.3 342.6 15.77 Equil -43.6826 173.1997 15.51 33.90 0.33 5.28 9.05 1007.57 40.0 14.87 182.44

Field
Data
Units

1
RVDAS Time Tag


2
PCO2 Time Tag (decimal is time of day)
yyyjdd.fod

3
raw voltage
mV

4
Barometer
mB

5
cell temperature
(C

6
flow rate
cm3/min

7
Concentration
ppm

8
PCO2 pressure
microAtm

9
Equilibrated temperature
(C

10
Flow Source (Equil = pCO2 measurement)


11
RVDAS latitude
degrees

12
RVDAS longitude
degrees

13
TSG external temperature
(C

14
TSG salinity
PSU

15
TSG fluorometry
V

16
RVDAS true wind speed
m/s

17
RVDAS true wind direction
degrees

18
Barometric Pressure
Mbars

19
Uncontaminated seawater pump flow rate
l/min

20
Speed over ground
Knots

21
Course made good
Degrees

tsgfl

00+075:00:00:04.467 -01.488 -01.720 02.6783 33.63748 1.002442 0.002442

Field
Data
Units

1
RVDAS Time Tag


2
Internal water temperature
(C

3
Sea Surface Temperature
(C

4
Conductivity
(Siemens

5
Salinity
PSU

6
Fluorometry
V

7
Transmissometer
V

xbt

0104xbt.tar

During the cruise Expendable Bathythermographs were used to obtain water column temperature profiles.  These were used to adjust the sound velocity profile for the SeaBeam system.  The data files from these launches are included.

Calculations

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 in the calibrations section..

Calculating Temperature – ITS-90

T = decimal equivalent of bytes 1-4

Temperature Frequency:  f = T/19 +2100

Temperature = 1/{g + h[ln(f0/f)] + i[ln2(f0/f)] + j[ln3(f0/f)]} - 273.15 ((C)

Calculating Conductivity – ITS-90

C = decimal equivalent of bytes 5-8

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

Conductivity = (g + hf2 + if3 + jf4)/[10(1 + (t + (p)] (siemens/meter)

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

Calculating Fluorometry Voltage 
f = decimal equivalent of bytes 15-17

Fluorometry Voltage = f/819

Calculating Transmittance
Vdark = 0.058 V 

Vref  = 4.765 V

t = decimal equivalent of bytes 18 – 20

Transmissometer Voltage (Vsignal) = t/819

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

PAR

raw data = mV

calibration scale = 6.08 V/((Einstiens/cm 2sec)

offset (Vdark) = 0.3 mV

(raw mV - Vdark)/scale x 104 cm2/m2 x 10-3 V/mV= (Einstiens/m2sec

or

(data mV – 0.3 mV) x 1.65 ((Einstiens/m2sec)/mV = (Einstiens/m2sec

PIR 

raw data = mV

calibration scale = 4.13 x 10-6  V/(W/m2)

data mV / (scale x 103 mV/V ) = W/m2

or

data mV x 242.1(W/m2)/mV = W/m2

PSP

raw data = mV

calibration scale =  8.28 x 10-6  V/(W/m2)

data mV / (scale x 103 mV/V) = W/m2

or

data mV x 120.7 (W/m2)/V = W/m2

NBP0104 Sensors

Shipboard Sensors

Sensor
Description
Serial #
Cal. Date
Status

Port Anemometer
RM Young 5106
WM46262
4/11/01
collect

Stbd Anemometer
RM Young 5106
WM46263
4/11/01
collect

Barometer
RM Young 61201
01705

collect

Air Temp/Rel. Hum.
RM Young 41372LC
06134



Mast PRR 
BSI PRR-610


not collect

UW PRR
BSI PRR-600


not collect

Mast PAR
BSI QSR-240
6356
2/15/01
collect

Pyranometer 
Eppley PSP
33090F3
11/7/00
collect

Pyrgeometer
Eppley PIR
32845F3
2/22/01
collect

P-Code GPS
Trimble 20636-00 (SM)


PCD/CIV

Attitude GPS 
Ashtech 12
700273F2114 FW 7B13-D1-C21

collect

TSG
SeaBird SBE21
214857-0857
2/7/01
collect

TSG Remote Temp
SeaBird 3-01/S
032593
1/3/01
collect

Fluorometer
Turner 10-AU-005  Lamp: daylight 10-045; ref. filter: 10-052, em. filter: 10-051, ex. filter: 10-050
5651 FRTD

collect

Transmissometer
WET Labs C-Star
CST-422PR
1/2/01
collect

Magnetometer  
EG&G G-866


not collect

Gravimeter
Lacoste & Romberg Gravity Meter


collect

Bathymetry
Simrad EK500
3001
11/1/95
collect

Bathymetry
Bathy 2000


collect

NBP0104 CTD Sensors:

Sensor
Description
Serial Number
Cal. Date

CTD Fish
SeaBird model SBE 9+
94857-0232


Pressure Sensor
Digiquartz 410K-105
43528
2/13/01

CTD Deck Unit
SeaBird model SBE 11+
11P7536-0317


Primary Temperature Sensor 
SeaBird model 3plus 6800m
03P2168
8/20/99

Secondary Temperature Sensor
SeaBird model 3plus
03P2186
7/20/00

Primary Conductivity Sensor
SeaBird model 4-02/0
041143
9/19/00

Secondary Conductivity Sensor
SeaBird model 4C
040924


Dissolved Oxygen Sensor
SeaBird model 13-02-B
130295
7/21/00

Fluorometer
Chelsea model Mk III Aquatracka
088080
7/16/01

NBP0104 MOCNESS Sensors:

Sensor
Description
Serial Number
Cal. Date

1 m2 MOCNESS




Conductivity
Sea-Bird 4C
42067
2/13/01

MOC. Electronics/Press. Sensor
B.E.S.S. 16Bit
0148
2/24/01

Optical Plankton Counter
Focal Technologies OPC-1T
TOW031
8/1/96?

Temperature
Sea-Bird 3+
3P2438
2/14/01

Transmissometer
WET Labs C-Star 
CST-439DR
2/28/01

Fluorometer
WET Labs AFL
AFL-016D
2/21/01

10 m2 MOCNESS




MOC. Electronics/Press. Sensor
B.E.S.S. 16Bit
0149
2/24/01

Conductivity
Sea-Bird 4C 6800m
41852
2/13/01

Temperature
Sea-Bird 3plus 6800m
03P2308
2/13/01

Acquisition Problems and Events

This section lists all known problems with acquisition during this cruise including instrument failures, data acquisition system failures and any other factor affecting this data set. The format is jjj:hh:mm (jjj is julian day, hh is hour, and mm is minute).  All times are in GMT.

Start
End
Description

203:

Start of Nav and Met data collection

204:13:00

Start of TSG and ADCP data collection

206:04:08

Outside 200-mi limit

207:14:30
208:02:00
Air Temp. reading failed.  Cause was a misformatting of output string from RM Young translator.  Output format has been modified.

207:14:30
208:02:30
Rmeote and Intenral Seawater temperature readings were non-correleated.  Cause was a mixing in of sea wtaer form another intake system in between the two temp. sensors.

217:02:00
218:03:00
Rel. Humidity sesnor had frosted over giving readings > 100%

241:

200-mi limit, end archive of geophysical data

242:

End of permit for ADPC/TSG data collection

Calibrations

The file instrument.coef contains the calibration factors for the shipboard instruments.  This file is used by the RVDAS processing software in calculations of the using the raw data.

TSG CALIBRATION FILES

Conductivity Sensor
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Temperature
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Remote Temperature
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Transmissometer
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Meteorology System

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

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

Scientific Instruments
- for Precision Measurements

STANDARDIZATION sree o

OF
EPPLEY PRECISION SPECTRAL PYRANOMETER
Model PSP

Serial Number: 33090F3

Resistance: 699 Q at 23 °C
Temperature Compensation Range: -20 to 40 e°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 to have a
sensitivity of:

8.28 x 10°° volts/watts meter >

5.77 millivolts/cal cm™? min*

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 2. This radiometer is 1linear to

within + 0.5% up to this intensity.

The calibration of this instrument is traceable to standard self-
calibrating cavity pyrheliometers in terms of. the Systems
Internationale des Unites (SI wunits), which participated in the
Eighth International Pyrheliometric Comparisons (IPC VIII) at Davos,
Switzerland in October 1995.

Useful conversion facts: 1 cal cm® min! = 697.3 watts meter >
1 BTU/ftz—hrd'= 3.153 watts meter

Shipped to: Date of Test: November 7, 2000
National Science Foundation

Port Heuneme, CA In Charge of Test!;/z,77252;;¢77u;,\\\
S.O0. Number: 58282 S N
Date: December 14, 2000 Reviewed by: lLuauun;iI> —

Remarks:




PIR
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GUV
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ih resouion scamang apectoradiomeiar n S Disg (SUV-100) hat s ar of 8 wordwide UV
moniorig remerk.

A2 8 et of cur calbration roearch, we havs ow standsrdiad on solr calbations for i UV chan-
el s ttariog h wadifonl Jamo-oase cabation for PAR. 11 Empaant 1 note a e sor
Calbraon procac sumatialy ke o scsounl B specral Ssnawain of he deector and
{Roreors ropot h Iadance a3 1 wide Uangur bandpass catara on the noinal vavelengh

Gavests. The rfeenca ramumonts used o Blosgherical are ‘GUV* el adometrs tat st am-
parsurs contolad and eqippad wih cosn colectors opamzed fr U i it Years of GUV scar
ol xatanda hava shown i procadur o be U curate and fproduciis o generszed
LV calrains. PoVe s ot ompersue sibllzed,a facior ading uncaraiy o GUVIP UV calbcs-
on arsfar. e rs rocommaning it roserchers use e soar alation oonsans. Genaraly.
s slectsars well bl e 10% uncriay e For o ore dtale dicusion, e Boo 8,
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CTD

Pressure Sensor

[image: image13.png]Pressure Calibration Check aspebTEL0aL
presauze sensor model: Digimarcz 410K-105

Fonaor serial mumber: wkdade

ST i saversrrn

s prossure calibration s a check of the ’test' seasor against a stable
referénce preasure senvor. The roference precsure remsor i6 itself checked
several Tinge per year agaiet a NIST-traceable pressurs Standard maintained ot
Paroacientific, Inc.. The clrcumstarces of his Sressure check intieducs no nore
than 1.5 peia total error  ir 10,000 bai (3.015 %) in sddition to the error
residen [ the Zaroscientleic aits standaxd. The check offers s very high Level
Gercitication of the health and proper operation of the ’est’ pemcor

st Sencor  Sensor pressure fremsure  Ervor
Prosgures  OUtBut  Temperature Factory Coof Corrmcted

tpaial [i34] Taeg ¢ tpotal fpacal tootal
10000 aesss a1 .03 15199 0.4
2014655 3eaaise 31z aoiclalo 20i473 00030
aisiiaa dsesve ;2 A0l6es  a0uiian1  olod
Soi3lass  3steses 213 So1sisas  e013idez  oloms
Bor3i3e  evesiis ;i 0630 S013la%e  o1e
swonslovs  3e3es3 214 100151570 0032824 -0.0s1
Aoialisa  dsvmsies 21 eoia1is 8013110 oloe
S0i3lals  sleyss 215 eolgamn  oids7  0lasy
012135 3usesal 215 4bias: ol olond
Zovises a7 ;s e soldas  oiags
iR T ] 16les iz olan

Iuput pressure s generated vith 3 Ruska model 5201 dead-weight tester, serial

fnubex'23330/380, and 1 deternined by Meatirencrs vith TefArance presaure sensor
nodel Digiquarts 110K-000, serial mimber 13355

Sensor Temperacure: prossure sensor internal terperacure
Fressure Corrected: pressure computed with original factory coefficienta and

Chen correctad with s tlops nd ffact to Sive the best Lintar sgrecnent with
Ve Tefovence: Inpu presmure

Error: Corrected promsurs - Input pressure

A linear fit of thic calloration data, between meace pressure computed with
factory coefficlents and the Input predsure, yields correction cocfficisnts
Cartected pressure = pai slope * Factory presmire s pei.offuct. (psial
DL alope - 099550 and pui_offec - 1.8 (palal

These are converted to Slope and Offset in decibars for use in the SEASOFT
prograna by:  Slepe - pei siope = 059988
DEfaet = C 4 (poi offast = 14-7 + {1 - pel_slopei] - -1.3684 (dhars]

¢'="baz9azs (anav/oell

Slope and Dffset coefficients are satered into the pressure sensor calibration
SoeFzicient secticn of the <n.CON File waing the program STACON

Digiquarsz coetEicients D530 Pressure Temseracure
Coctficionts.

€1 - s.103904e000

€2 12 bas8100 01 ossoM - 001348

& D llaaaice on BDSons T -alT8san

DL - 5523000 02

D2 - 0500000400

31 2 3304700001 Calibration torrection

72 © 2335770801

3 C alizseo0acos Slope - 095988

Ta - 13116006 05 ortaet - 1l3eas





Temperature Sensors

[image: image14.png]SEA-BIRD ELECTRONICS,

1808 136th Place N.E.

Phone: (425) 6

SENSOR SERIAL NUMBE

Bollovue,
1a26) 643

43 - 9866 Fa

R = 218

Washington 98005

INC

usA

9954 Intornat: seabird@seabird.com

TEMPERATURE CALIDRATION DATA

CALIBRATION DATE: 20-Ju-00s 115,90 TEMPERATURE SCALE.
17590 COBFFICIENTS 1PTS.68 COEFFICIENTS
g - 4.34014822¢-03 3.679913280-03
6144535956004 5.028889950-01
2131453347005 1638048546 05
216621304006 2116776796006
1060.000 £, - 2888.568
BATH TEMP INSTRUMENT FREQ INSTTEMP RESIDUAL
190 °0) o) arson ) 590 °C)
-1.4081 2898 568 1041 0.00000
1.1035 3054 661 5 000003
5980 3297478 3 -0 00005
1961 35611695 a -0 00005
6297 3327626 11 000002
1875 11170736 15! 000011
le918 4418 18, -0.00001
1501 47330 22 l00006
7512 5065 25 000001
1655 5407 23! -2.00002
&30 5773 3a. 0.00003
Temperature IS0 = 1i(g +MenGyD) + (EwE/D] + jlewiynl} - 27315 ()

Temperature IPTS-68 = 1i{a 1 DAE, ] + clenwyD] + dltmGDl} - 273,15 °C)

Following the ecommends

fon of JPOTS:

Residual = instrment emperatue - bah temperiture

Ty i ssumed 1o b 1.00024 + Ty (21035 °C).

o —e

0

q

D w

P fer
® oo 0.0
© w0




[image: image15.png]SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellovue, Washington 98005 USA
Pons: (425) 643 - 9866 Fax: 14261 643 - 9354 Internet: seabird@seabid.com

SENSOR SFRIAL NUMBER = 2168 TEMPERATURE CALIBRATION DATA
CALIBRATION DATE: 20-Aug-59s 1759 TEMPERATURE SCALE.
175.90 CORFFICIENTS 1PTS.68 CORFFICIENTS

g = 4.350860330-03 3.68002262¢-03
B - 5.138508070-04 6.01206872¢-04
i< 20337403176-05 1l62750181e-05
3 = 2.:59627a8e-06 2.201182660-05
£, = 1600.000 2944.567

BATH TEMP INSTRUMENT FREQ INSTTEMP

(590 °C) Qi 20°0)

-1.4122 2944562 1122

110979 31140543 0973

l5503 3362.716 5904

81881 3632 941 1881

1106227 3905 080 5227

1501795 2201 868 1795

1806835 35090533 535

2201831 28320222 fren

2507433 5176658 257432

2901585 5522.769 2901585

3206918 5897 267 3206918

Temperanuee ITS.90 = 14fg + BlEn(yD) + AN + /[0, D1} - 27315 CC)

Temperatuse IPTS.68 = 1/{a + bIIncy0] + clm(EyD} + AL GDI} - 273,15 €Y
Fallowing th recommendation o JPOTS: Ty is dssumed o be 100024 * Ty, (21035 °C)

Residual ~ insirment temperatre - bth trperituee

T ® oo 005
© warn o
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o.m — ]
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Conductivity Sensors

[image: image16.png]SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington 98005 USA
Phone: (4251 643 - 9886  Fax: 425} 643 - 9954 Itornat: seabird@seobird.com

SENSOR SERIAL NUMBER = 1143 CONDUCTIVITY CALIBRATION DATA
CALIBRATION DATE: 19-Scp-00 PSS 1978: CU35.15,0) = 42914 Simensimeter
GHU CORFFICIENTS ABCDM COEFFICIENTS

g - -1.17368103e00 a - 1.50434387e-05

B C 51332003460 01 b - 5l33191504e 01

L= -4las5erg08e-05 ¢ 2 -al173915680000

j - 2.83533754e-05 4 “6.72506234e 05

Cecor + -9.57e-08 {rominal} m- 42

Cleor - 3.35¢-05 (nominal) Creox + -9.57e-08 (nominal}
BATHTEMP BATHSAL  BATHCOND INSTFREQ  INSTCOND  RESIDUAL
WeTsaa o0 (rsuy (Sicmensim) kit (Semensia)  (Siemensim)
0.0000 0.0000  ©0.000G0  2.79753  -0.00000  -0.00000
103695 348442 2.77537  7.72841  2.77582  0.00005
1686 3418527 299338 7.98703  2.99332  -0.0D00E
1502888 3alssan 430363 9.3slsa  4.30371  0.00002
18.7267 3alssa6 45403 972375 4.64508  -0.00001
2902597 3408489 5.72493 10,7133z 5.73493  -0.00000

Conducrivity = & 4 8 46 45111001 43+ ] Siencasimeter
Conductivity = &I™+ b2+ ¢ + 40 /1001 + ep)] Siemensineter
= temperaure (deg Cl: p = pressune [decbal: 3 = CTeor; ¢ = CPeor;

Residul = (insiument conducvity - bah conducivily) i g, . | coeficiens
i som
T @ 200 10000
© 100 1o
i Pe
a.t0m
®
®
voven | -
L ——

LOST CRUIE
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[image: image17.png]SEA-BIRD ELECTRONICS, INC.
1808 136th Placo N.E., Bollovuo, Washington 98005 USA
Phone: (425) 643 - 9888 Fax: (426) 643 - 954  Intornot: seabid@seabird.com

SENSOR SERIAL NUMBER = 924 CONDUCTIVITY CALIBRATION DATA

CALIBRATION DATE: 19-5ep 005 PS5 1976: C(35,15,0) = 4.2914 Sicmesimetcr

GH CORFFICIENTS. ABCDM COEFFICIENTS

g = -1.259688850400 a = 4.57066120e-07

h - 5.70339194e-01 b= 5679443d6e-01

i = -7.25477890a-04 © = -2.25294283400

3 = 6.76558032e-05 d = -886512431e-05

Cpcor = -3.57e-08 (nominal) m- 56

CTcor = 3.25e-06 (nominal) Cpcor = -9.57e-08 (nominal)
BATHSAL  BATHCOND INSTFREQ  INSTCOND  RESIDUAL
®sv) (Siemensy ) (Sicammaim)  (Siemens/m)

0.0000  0.00000  2.73644  -0.00000  -0.00000

34.8482  2.77537  7.50283  2.77542  0.0000S
3418527 2099338  7.75346  2.99332  -0.00008
3418540 4130365 911458  4.30371  0.00002
3418536 4164505 943642  4.84508  -0.00001
3418489 5173493 1039589  5.73493  -0.00000

Conductivity = (¢ + 62 1 it + J() /11001 + 3 + )] Semensimeter
Conductivity = (61" b2 + ¢ + )/ (1001 + «p)] Siemcusiaeter
ewmperare [dog C; p = pressare deibas); & = CTeor ¢ = CReor;

Residoal = Gnstramen condoctvity - bath conductiviy) using g, B, 1) oeflicients

e
o e’ Carretion

N P B s B P -
=
00000 o -6 0 3
SRR
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Dissolved Oxygen Sensor

[image: image18.png]SBE sea-8ird Electronics, Inc. FAX: (425) 643-9954
ARRRITTEE, | e s et

DISSOLVED OXYGEN SENSOR CALIBRATION: S/N 130295 21 July 2000

Sensor type:
Beckman, Module SN 7:04:05

Sensor Current

m 246197
b

The use of these canstants
1=mV b
will ield DO sensor membrane curtent a5 a function of sensor output volluge,

atincar cquation of the form

sensor Compensation Temperature

k= som
68765

Ihe use of these constants in alincar cquation of the form
T-kV+e

will yicld membrane temperature as s function of temperature channel voltage with a maximum

error of about 0.5 deg C. The comoetion to dissolved oxygen resulting from the use of this

calibration should be suffcient 0 achicve the precision of which the sensor is capable

SEASOFT Cocflicients based on Oxfit Calibration Results

soc 24201
e 00259

eor 0033 (nominal)

peor 150c-4 (nominal)

au 20 (for profiling applications only)
au 00 (for moored applications only)
w 067 (for Beckman type sensors)

w 085 (for YS1 type sensors)
bromeer = 1007241 mB

Twater = 575 degC

Teomp S308 degC

Isat - 0506 wA

Jair 0662 ur

Izero 0010 un





Fluorometer

[image: image19.png]CERTIFICATE OF CALIBRATION

Date of issue 16 July 2001

Description MK I1I Aquatracka (Chlorophyll-a)
Serial Number 033080
REPORT
The fluorimeter was exposed (o various concentrations of Chlorophyll-a dissolved in
acetone in addition to pure water and pure acetone. The following formula was derived
from the readings o relate instrument output to chloraphyll-a concentration.
Cone. = (00136 x 10™*) - 0.0207

Where.-

con. = fuoraphor concentration in g
‘Output = Aquatracka output i volis

‘The above formula can be used in the range 0 - 100 microgrammes per litre 1o an
uncertainty of 0 02 microgrammes per ltre plus 8% of value.

Notes
“The above formula has been derived using Chlorophyll-a dissolved in acetone.
No guarantee is given as to the performance of the instrument to biologically
active chiorophyll in sea-water.

The 210 offset has been determined in the laboratory using purified water from a.
reverse osmosisfion exchange column. It is possible that purer water may be
found in clean deep ocean conditions. Under these conditions, the offset shown
i the above formula should be replaced by the antlogarithm of the Aquairacka.
output n the purest water found, multiplied by the scale factor.

Serial number 088080 Page | of 2




[image: image20.png]Eluorimeter calibration readings
Ambient temperature 209C
Outpu for detector mechanicall blanked 0.0017 Volts —

Output for pure water 0.1827 Volls.

chlorophyll concantration Output (volis)
inacetone.
(™)

Acetone (pure) 02120 —
01 L0312
03 13904
10 Lsesi—
299 23625
59 28613

21 3314
99 37852

“The uncertainty of the chlorophyll concentration is estimated not o exceed 3%. The
uncertainty of output voltage measurement s estimated not to exceed 2mV.

Signed Ql&\ (ﬁy Date [(,/1/;1

Serial number 088080 Page 2 of 2




CTD PAR

[image: image21.png]UNDERWATER PAR SENSOR WITHLOG AMPLIFIER
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CTD Transmissometer

[image: image22.png]25 em TRANSMISSOMETER OPERATING INSTRUCTIONS

OPERATION & CALIBRATION;

First, conncet 4 power source (9 1 30 V) 0 the instrument a5 shown on the connector
wiring diagram, sec figure 1. Obscrve polarty when connecting the power supply 1o the
transmissometer, connect posiive o pin 4 and negative 1o pin 1.

Use a voltmeter to measurs the output voltage, pin 2 is the output and pin 3 is ground.
Block the light path to measure the z€ro output, it should be 0.00, +/- 01 VDC.

Clean the windows using Kimvifes (o otber o abrsive matral, with  souin of
dish washing liquid and waicr, When the windows are clean, the output voltage in air
should be within +/- 02 VC of the AIR CALIBRATION value lsted below.

Perform the above procedure before cach calibration and use of the instrument o measure
transmission of wate. The wavelength of the source is 660 nm, and at this wavelength the
‘maximum value for light ransmission in clean water with a 35 cm path length is 91.3%
(4565 VDC). Pure water absorption is 8.7% for 25 cm path length at 660 nm..

MOUNTING INSTRUCTIONS:

A mounting bracket is provided with the transmissometer to simplify mounting the
instrument on your system, sec figure 2.

PRECAUTIONS:
DO NOT OPEN THE INSTRUMENT--this voids the warranty. If the instrument docs not
function properly, please consult the factory.

DO NOT LEAVE THE INSTRUMENT ON WHEN NOT IN USE. The LED is quite
stable, but it wil decrease i intensity, like mostlight sources, if left on for a long period of
tme.

DATA REDUCTION:

Air calibration may change with time. The LED light output can decrease approximately 1%
in 1000 hours of operaton. I the,ai calibration s measured frequenily and the following
correction i appie, he his change can be compensated fo and will ot affec the
accuracy of the

V=(A/B) * (X-Z) and % Transmission = 20 * V
'V=Cortected output voliage, (S 4.565 VDC since 91.3% i pure water).
A=Air calibration value lisied below.
B=Air calibation (present value).
X=Data value (output voliage measured in water).
ZZero offset with light path blocked.

The AR CALIBRATION for SNQOZID: was 4650 VDC or{SGRIE0I
‘The ZERO OFFSET with the light path blocked is -0.001. VDC





10 m2 MOCNESS

Pressure Sensor

[image: image23.png]DEPTH SENSOR CALIBRATION
Fobruary- 24772001

The pressure sensor used in the MOCNESS is a titanium strain gauge with
an intemal temperature sensor. The temperature of the sensor is
measured and used to correct for the thermal offsets in the measurement
of pressure. The MOCNESS measures the voltage across the pressure and
temperature bridges of the sensor and reports these values in its oulput
data stream. The MOCNESS pressure sensor is calibrated at several
pressure points and at two temperatures. There are no adjustments in the
MOCNESS hardware and all calibration is done in software in the surface
control computer. The values sent up the wire in the MOCNESS data stream
{the bridge voltages) are scaled to be sent as integers in the range of O-
99990 for pressure and 0-9999 for temperature. The calibration data is
fit by the following equation-

Z=(C1°Vt+G0)"Vp2+(B1*Vt+B0)*Vp+(A1*VE+AD)

where-
Z=pressure in decivars (1 decibar is approx 1m of water)
Vp=voltage reading In data stream from pressure sensor
Vi=voltage reading in data stream from temperature sensor

The following constants are for your MOCNESS underwater unit.
serial_number =

c1
1.346556023582793%-13
Co=
-0,6599811956345416-10
Bi=
-4.7481357086039776-08
80
0.10487288807002

A

0.00155922569240
A0=
+1.7289338903132000+02




Temperature Sensor

[image: image24.png]SEA-BIRD ELECTRONICS, INC.

1808 136th Placo N.E., Bellevue, Washington 98005 USA
Phone: (425) 643 - 3866  Fax: (425) 643 9964  Intornot: seabird@saabird.com

SENSOR SERIAL NUMBER = 308" TEMPERATURE CALIBRATION DATA
CALIBRATION DATE isfishiOfs 1TS'90 TEMPERATURE SCALE.
ITS.90 COEFFICIENTS 1PTS.68 COEFFICIENTS

g = 4.34511387e-03 a = 1.67983838e-03

h - 5.846496030-04 b= 6.024837840-01

1S 20327915220-05 ¢ = 1.63217829e-05

3= 2.177893790-06 d = 2.17345242e-06

2, - 1000.000 £, = 2912.686

BATH TEMP INSTRUMENT FREQ INST TEMP RESIDUAL
1590 °C) ) S50 °0) 90 °C)
-1.4020 2912.686 -1.4020 -0.00002
171064 3080329 11064 0200004
45997 3325.277 115997 0.00001
81974 3591873 811973 -0.00007
116315 3869289 1216315 -6200001
501885 41531928 151886 0.00008
18,6926 4456395 186926 0100001
221918 14774 526 2201918 -000003
257525 5114.166 2517525 -0.00002
291672 5655263 2901672 -0.00001
32.7000 5824315 32.7000 0100002

Tempersnre TS50 = (e + Ment] + iem/D) 4 HemG,00) - 7315 )
Temperature IPTS-68 = 1{a + bltatt, /0] + cltm(fy/0) + Am(iyD)) - 273,15 (°C)
Folloving e secommendiion of 1POTS: T i sumed o b 10024 * Ty (21035 °).

Residual = nstrument emperaure - adh temperture
cotibation dettn 1

s B b R S e
! O Brwon o
o |64 @8 B 8 0 (686
ot — —

5





Conductivity Sensor

[image: image25.png]SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington 98005 USA
Phione: (425) 643 - 9866 Fax: (426) 643" 9964 _Intornat: seabird@seabird.com

SENSOR SERIAL NUMBER sB58" CONDUCTIVITY CALIBRATION DATA
‘CALIBRATION DATEiAefudeiis® PSS 1978; C(35,15,0) = 43914 Siemensimeter
GHD COEFFICIENTS ABCDM COEFFICIENTS

-4.011176576400 a - 8.39979738-07
5.12546273-01 b - 5.100299800-01
-6.995609530-04 ¢ = -4.00275995¢+00
6.25815267¢-05 d=

-9.57e-08 (nominal) n- 53

3.25¢-06 (nominal) Cocor + -9.57e-08 (nominal)
BATHTEMP  BATHSAL  BATHCOND INSTFREQ  INSTCOND  RESIDUAL
PTSS8°C)  (SU) (Siemensim) (KHD) (Sicmensim)  (Siemeos/m)
0.0000 0.0000  0.00000  2.80151  -0.00000  -0.00000
114420 353110 2180288  7.91886  2.80285  -0.00002
1l017s 3503092 3.01560  8.17699  3.01565  0.00005
15.1713 3503104 4.34237  9.62905  4.34227  -0.00010
186473 35.3086  4.69106  9.97512  4.69111  0.00005
29 0551 35.3072  5.77876  10.98252  5.77883  0.00007
32 6126 3513025 6.16250 11.31576  6.16245  -0.00005

Conductvity = (¢ + % + > 4 3/ [10(1 + & + ) Skmeas/meter
Conductvity = 1™+ b2 4 ¢ + &)/ 100 + «p) Sicmensimeter

= temperaurs [deg CJ; p = presure [decibars; 6 = CToor; ¢ = CPeor;

Resdual = (nsrument conduciviy - bah conductviy) using g, b, 3, ) coefcints

catibration stope
2 e Corretion
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1 m2 MOCNESS

Pressure Sensor

[image: image26.png]DEPTH SENSOR CALIBRATION
February...24-2001

The pressure sensor used in the MOCNESS is a titanium strain gauge with
an intemal temperature sensor. The temperature of the sensor is
measured and used 1o correct for the thermal offsets in the measurement
of pressure. The MOCNESS measures the voltage across the pressure and
temperature bridges of the sensor and reports these values in its output
data stream. The MOCNESS pressure sensor is calibrated at several
pressure points and at two temperatures. There are no adjustments in the
MOCNESS hardware and all callbration Is done in software in the sudace
control computer. The values sent up the wire in the MOCNESS data stream
(the bridge voltages) are scaled 1o be sent as integers in the range of 0-
99999 for pressure and 0-9999 for temperature. The calibration data is
fit by the following equation-

Z=(C1°V14C0)*Vpr2+(B1°Vt+B0)*Vp+(A1°Vt+AD)

where-
Z=pressure in decibars (1 decibar is approx 1m of water)
Vp=voltage reading in data stream from pressure sensor
Vt=vottage reading in data stream from temperature sensor

The following constants are for your MOCNESS underwater unit.

serial
148e
ci=
2.0875147842450940-13
co=
-1.160376389332701-09
Bl=
-4.2249646371470110:08
Bo=
0.10472170489350
A=
-8.1674714529655710-04
Ao=
+1.8563545864157130402

umber





Temperature Sensor

[image: image27.png]SEA-BIRD ELECTRONICS, INC.

1808 136th Placo N.E., Bellevue, Washington 98005 USA
Phone: (425) 643 - 3866  Fax: (425) 643 9964  Intornot: seabird@saabird.com

SENSOR SERIAL NUMBER = 308" TEMPERATURE CALIBRATION DATA
CALIBRATION DATE isfishiOfs 1TS'90 TEMPERATURE SCALE.
ITS.90 COEFFICIENTS 1PTS.68 COEFFICIENTS

g = 4.34511387e-03 a = 1.67983838e-03

h - 5.846496030-04 b= 6.024837840-01

1S 20327915220-05 ¢ = 1.63217829e-05

3= 2.177893790-06 d = 2.17345242e-06

2, - 1000.000 £, = 2912.686

BATH TEMP INSTRUMENT FREQ INST TEMP RESIDUAL
1590 °C) ) S50 °0) 90 °C)
-1.4020 2912.686 -1.4020 -0.00002
171064 3080329 11064 0200004
45997 3325.277 115997 0.00001
81974 3591873 811973 -0.00007
116315 3869289 1216315 -6200001
501885 41531928 151886 0.00008
18,6926 4456395 186926 0100001
221918 14774 526 2201918 -000003
257525 5114.166 2517525 -0.00002
291672 5655263 2901672 -0.00001
32.7000 5824315 32.7000 0100002

Tempersnre TS50 = (e + Ment] + iem/D) 4 HemG,00) - 7315 )
Temperature IPTS-68 = 1{a + bltatt, /0] + cltm(fy/0) + Am(iyD)) - 273,15 (°C)
Folloving e secommendiion of 1POTS: T i sumed o b 10024 * Ty (21035 °).

Residual = nstrument emperaure - adh temperture
cotibation dettn 1
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Conductivity

[image: image28.png]SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington 98005 USA
Phione: (425) 643 - 9866 Fax: (426) 643" 9964 _Intornat: seabird@seabird.com

SENSOR SERIAL NUMBER sB58" CONDUCTIVITY CALIBRATION DATA
‘CALIBRATION DATEiAefudeiis® PSS 1978; C(35,15,0) = 43914 Siemensimeter
GHD COEFFICIENTS ABCDM COEFFICIENTS

-4.011176576400 a - 8.39979738-07
5.12546273-01 b - 5.100299800-01
-6.995609530-04 ¢ = -4.00275995¢+00
6.25815267¢-05 d=

-9.57e-08 (nominal) n- 53

3.25¢-06 (nominal) Cocor + -9.57e-08 (nominal)
BATHTEMP  BATHSAL  BATHCOND INSTFREQ  INSTCOND  RESIDUAL
PTSS8°C)  (SU) (Siemensim) (KHD) (Sicmensim)  (Siemeos/m)
0.0000 0.0000  0.00000  2.80151  -0.00000  -0.00000
114420 353110 2180288  7.91886  2.80285  -0.00002
1l017s 3503092 3.01560  8.17699  3.01565  0.00005
15.1713 3503104 4.34237  9.62905  4.34227  -0.00010
186473 35.3086  4.69106  9.97512  4.69111  0.00005
29 0551 35.3072  5.77876  10.98252  5.77883  0.00007
32 6126 3513025 6.16250 11.31576  6.16245  -0.00005

Conductvity = (¢ + % + > 4 3/ [10(1 + & + ) Skmeas/meter
Conductvity = 1™+ b2 4 ¢ + &)/ 100 + «p) Sicmensimeter

= temperaurs [deg CJ; p = presure [decibars; 6 = CToor; ¢ = CPeor;

Resdual = (nsrument conduciviy - bah conductviy) using g, b, 3, ) coefcints
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Transmissometer

[image: image29.png]POBOX 578 (541) 029-5650
620 Applogate S Fax (541) 9295277

Phiomaih OR 97370 WET; )qus /A wetlabs.com

C-Star Calibration Sheet
022800
BESS
Job Number: 0102007
Work Order: oA
Vo= V durk 0059
Vee= V outin aic 4827

Vo= Voutinvater 4737
Calibration Temperature  25.6

of water

Ambient Temperature 257

% Transmission = (Vag Vi (Viur-Ve)
Tr=e®

To solve for the attenuation coeffcient  inurits of
€= =175 (Vg VoV Va)

For further informalion on these calculations please see C-Star User's Guide, Section 2

use the following equation

Temperature Error: 0.02% F.S.PC

NOTES

© (Va)—analog output of the instrument with the beam blocked. This is an instrumental
offhet,
(Vur)—analog output voltage of the instrument with a cleared beam path
(Vew)—analog output voltage of the instrument with clean H:0 in the path.
(Calibration Temperature of water)—temperature of the clean water used to obtain
Vo

* (Ambient Temperature)—temperature of the instrument during the calibration
procedures.

* (Vug)—measured signal voltage of the C-Star.





Fluorometer
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Optical Plankton Counter

[image: image31.png]APPENDIX E - SYSTEM INFORMATION

Model:  OPC-1T Optical Plankton Counter
Seriald: . TOWOST

Max. Depth: Housing 1000 m, Depth Sensor 660 m
Housing:  6061-T6 Aluminum, PVC

Mass: 19 kg (ineluding sensors)

Fimware:  216-1004-00 A

Software: ‘216040302 F

OPTIONS
OPC Power: - OPC Power Connector: Impulse XSG-2-BCL

Modifications to OPC Power Plate Wiring (216-0239-00)
ASA OPC-IT Test Cable (216-0236-00)

Depth Sensor: Omega PX603-1KGSV Pressure Transducer
0- 1000 psi, Sealed Gauge; 1 - § VDC Output
S/N 60301482
Modifications to OPC Power/Data PCB (Schematic 216-0220.05)

Flow Sensor: General Oceanics Model GO2031H Electronic Flow Meter
Standard Rotor (0.1 - 7.9 mys range)
SINBISI98
Modifications to OPC Power/Data PCB (Schematic 216-0228-00)
Modifications to GO2031 Hamess (Schematic 216-0232-00)

Interface for Wetlabs WETStar Fluorometer:
Modifications to OPC Power/Data PCB (Schematic 216-0224-00)
OPC-WETStar Jumper Cable (Schematic 216-0237-00 )

Interface for Seabird SBE19:
Modifications to OPC Power/Data PCB (Schematic 216-0238-00)
OPC-SBEI9 Jumper Cable (Schematic 216-0227-00)

OPC BEAD CALIBRATION (Average of 10 trials, Nylon beads)

Bead Diameter (mm) Measured Diameter (mm) Ermor
1588 1634 +3%
2381 2430 2%
3175 3.048 %

System configuration specifications supercede those lsted on data sheets. Subsequent OPC
modifications may void the above information.

August 1199

_SEE Bk of fee Fot  ROIMowmL  WiFe —




Raytheon Polar Services
United States Antarctic Program

2
Raytheon Polar Services
United States Antarctic Program


