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Limited Liability Statement

Extreme care should be exercised when using or servicing this equipment. It should be used or serviced
only by personnel with knowledge of and training in the use and maintenance of oceanographic
electronic equipment.

SEA-BIRD ELECTRONICS, INC. disclaims al product liability risks arising from the use or servicing
of this system. SEA-BIRD ELECTRONICS, INC. has no way of controlling the use of this equipment
or of choosing the personnel to operate it, and therefore cannot take steps to comply with laws
pertaining to product liability, including laws which impose a duty to warn the user of any dangers
involved in operating this equipment. Therefore, acceptance of this system by the customer shall be
conclusively deemed to include a covenant by the customer to defend, indemnify, and hold SEA-BIRD
ELECTRONICS, INC. harmless from al product liability claims arising from the use or servicing of
this system.
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Section 1: Introduction

Section 1: Introduction

This section includes contact information and a brief description

of SEASOFT-Win32 and its components.

How to Contact Sea-Bird

Sea-Bird Electronics, Inc.
1808 136™ Place Northeast
Bellevue, Washington 98005 USA

Telephone:  425-643-9866 Fax: 425-643-9954
E-mail: seabird@seabird.com Website:  http://www.seabird.com
Business hours:

Monday-Friday, 0800 to 1700 Pacific Standard Time

(1600 to 0100 Universal Time)

Except from April to October, when we are on ‘ summer time’

(1500 to 0000 Universal Time)

Summary

Note:

The following SEASOFT-DOS

calibration modules are not yet

available in SEASOFT-Win32:

e OXFIT — compute oxygen
calibration coefficients

o OXFITW — compute oxygen
calibration coefficients using
Winkler titration values

o OXSAT - compute oxygen
saturation as a function of
temperature and salinity

e PHFIT — compute pH coefficients

See the SEASOFT-DOS manual.

SEASOFT-Win32 consists of modular, menu-driven routines for acquisition,
display, processing, and archiving of oceanographic data acquired with
Sea-Bird equipment. SEASOFT-Win32 is designed to work with a PC running
Win 95/98/NT/2000/XP.

SEASOFT-Win32 is actually several stand-alone programs:

SEATERM and Seater mAF terminal programs that send commands to
instrument for status, data acquisition setup, data retrieval, and diagnostics
SEASAVE program that acquires real-time data

SBE Data Processing program that converts, edits, processes, and

plots data

Plot39 program for plotting SBE 39 and SBE 48 data

Thismanual coversonly SEASAVE, which:

acquires real-time, raw data (frequencies and voltages) and savestheraw
data to the computer for later processing

displays selected raw and/or converted (engineering units) real-time or
archived datain text and plot displays

Additional SEASAVE features include the ability to:

send commands to close water sampler bottles

save NMEA navigation data with the CTD data

save user-input header information with the CTD data, providing
information that is useful for identifying the data set

output converted (engineering units) data to a computer COM port or file
on the computer

output data to a remote display

set up alarm parameters

mark real-time data to note significant eventsin a cast
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System Requirements

Sea-Bird recommends the following minimum system requirements for
SEA SOFT-Win32: Pentium 90 CPU, 64 Mbyte RAM, Windows 98 or later.

Products Supported
SEASAVE supports the following Sea-Bird instruments:

SBE 911plus, 917plus, 911, and 911e CTD system

SBE 16plus and 16 SEACAT C-T (optional pressure) Recorder
SBE 19plus and 19 SEACAT Profiler

SBE 21 SEACAT Thermosalinograph

SBE 25 SEALOGGER CTD

SBE 31 Multi-Channel Logger

SBE 45 MicroTSG Thermosalinograph

SBE 49 FastCAT CTD Sensor

Additionally, SEASAVE supports many other sensors/ instruments
interfacing with the instruments listed above, including Sea-Bird oxygen, pH,
and ORP sensors; SBE 32 Carousel Water Sampler; and assorted equipment
from third party manufacturers.

Differences from SEASOFT-DOS

SEASOFT was previously availablein a DOS version. Following are the
differences between SEASOFT-Win32 and SEASOFT-DOS, as they relate
to SEASAVE:

1. SEASOFT-Win32 includes several stand-alone programs; you can install

any or al of these programs as desired:

e SEASAVE - Windows-based SEASAVE replaces SEASAVE and
SEACON in SEASOFT-DOS

e SBE DataProcessing - replaces the data processing programs and
SEACON in SEASOFT-DOS

e Termina Programs - Windows-based terminal programs SEATERM
and SeatermAF replace the terminal programsin SEASOFT-DOS
(TERM1621, TERM17, TERM19, TERM25, TERM37, TERMAFM,
TERM11, and TMODEM).

e Plot39 - Windows-based plotting program for SBE 39 and 48 data.

2. SEASAVE now supports use of serial ports COM1 through COM 10.

3. Upto 10 displays can be active on the desktop at once. Displays can be
added, deleted, and modified without interrupting data acquisition.

4. Each display in the SEASAVE window has its own display setup file.
Save the file to a new name after modifying the display to build an
accessiblelist of pre-configured displays. File extensions for display setup
files vary, depending on the display type: .dso extension for overlay
(X-Y) displays, .dsf extension for fixed displays, and .dss extension for
scrolled displays.

5. Processing capability (for example, interfacing to additional auxiliary
sensors) added to our software after November 2000 has been added only
to the Windows version.
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Section 2: Installation and Use

SEASAVE requires approximately 9 Mbytes of disk space during installation.
Ensure there is room on your hard drive before proceeding.

Sea-Bird recommends the following minimum system requirements for

SEA SOFT-Win32: Pentium 90 CPU, 64 Mbyte RAM, Windows 98 or |ater.

Installation

Note:
Sea-Bird supplies the current version
of our software when you purchase
an instrument. As software revisions
occur, we post the revised software
on our FTP site.
¢ You may not need the latest
version. Our revisions often include
improvements and new features
related to one instrument, which
may have little or no impact on
your operation.
See our website (www.seabird.com)
for the latest software version
number, a description of the software
changes, and instructions for
downloading the software from the
FTP site.

1. If not already installed, install SEASAVE and other Sea-Bird software
programs on your computer using the supplied software CD:

A. Insert the CD inyour CD drive.

B. Double click on Seasoft-Win32.exe.

C. Foallow the dialog box directions to install the software.

The default location for the software is ¢:/Program Files/Sea-Bird. Within
that folder is a sub-directory for each program. The installation program

allows you to install the desired components. Install all the components,
or just install SEASAVE.
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SEASAVE Use

SEASAVE Window

To start SEASAVE:
Note: e Double click on seasave.exe
SEASAVE can be run from the (default location c:/Program Files/Sea-Bird/Seasave-Win32), or
command line. See Appendix I: e (for Windows 98 and later) Left click on Start and follow the path
Command Line Operation. Programs/Sea-Bird/Seasave-Win32

SEASAVE’'s main window looks like this:
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e Menus- The Menus contain options for setting up the instrument and the
displays, aswell asfor starting data acquisition.

e Toolbar - The Toolbar contains buttons for adding and setting up the
displays. To display or hide the Toolbar, select Toolbar in the View menu.

Tile

New New display Print
fixed overlay windows selected
display display vertically window
S EE g =1L
Eil_l “Il |I]| Dl | | -

New Tile Cascade

scrolled display display

display windows windows

horizontally

e  Status Bar - The Status Bar islocated at the bottom of the screen, and
provides the following information:
» If SEASAVE isstoring datato disk (acquiring data) or reading
archived data.
» Output datafile name.
» Instrument configuration (.con) file name.
To display or hide the Status Bar, select Status bar in the View menu.
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Notes:

e The algorithms used to calculate
derived parameters in SEASAVE are
the same as used in SBE Data
Processing’s Derive and Data
Conversion modules (with the
exception of the oxygen calculation).
See the SBE Data Processing manual
on our website or the SBE Data
Processing Help files for details.

e Oxygen computed by SEASAVE and
SBE Data Processing’s Data
Conversion module is somewhat
different from values computed by
SBE Data Processing’s Derive
module, because the algorithm uses
the derivative of the oxygen signal with
respect to time. SEASAVE and Data
Conversion compute the derivative
looking backward in time, since they
share common code and SEASAVE
cannot use future values of oxygen
while acquiring data in real time.
Derive uses a centered window (equal
number of points before and after the
scan) to obtain a better estimate of the
derivative. Use SEASAVE (or Data
Conversion) to obtain a quick look at
oxygen values; use Derive to obtain
the most accurate values

e If your data includes underwater and
surface PAR data, you can select
Corrected Irradiance [CPAR] as an
output variable. SEASAVE calculates:
CPAR = (100 * ratio multiplier *
underwater PAR) / surface PAR
where
ratio multiplier = scaling factor used for
comparing light fields of disparate intensity;
input in .con file entry for surface PAR
sensor
underwater PAR = underwater PAR data
surface PAR = surface PAR data
For complete description of ratio
multiplier, see Application Note 11S
(11plus Deck Unit) or 47 (SBE 33 or
36 Deck Unit).

Display Windows - SEASAVE can display up to ten windows. The
windows can be set up to display real-time data (conductivity,
temperature, pressure, etc.) aswell as calculated parameters such as
salinity and sound velocity. The three windows types - fixed, scrolled, and
overlay (plot) - are briefly described below; their setup is described in
detail in Section 6: ScreenDisplay Menu - Setting Up SEASAVE Displays.

» TheFixed Display window has avertical list of the selected
parameters to the left, and displays their current valuesto the right.

[ Seasavl:3 _ (O] x]

M ame \ Value |\ -
preszure [db) 492
ternperature, 1T5-90 ... B
zalinity, PS5-78 [PSU] 34
density, sigma-theta .. 27

| Adjust column width by
placing mouse cursor
over line and dragging.

i

» The Scrolled Display window has alist of the selected parameters
across the top, and displays the datain scrolling vertical columns
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» TheOverlay (plot) Display window plots one parameter on the
y-axis and up to four parameters on the x-axis.
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Getting Started

Note:

When modifying and saving the
display window setup files and
SEASAVE configuration (.cfg)
file, use new file names to avoid
overwriting the demo files.

Displaying Archived Data - Sea-Bird Demo Files

SEASAVE can be used to display archived raw datain a.hex or .dat file.
Sea-Bird provides example files with the software to assist you in learning
how to use SEASAVE. These files are automatically installed on your hard
drive when you install SEASAVE; the default location is:

C:\Program Files\Sea-Bird\SS-WIN32-DEMO

The demo filesinclude:

one datafile - demo.dat

one instrument configuration file - demo.con (defines instrument sensors,
calibration coefficients, etc.)

one or more display setup files for each type of display - fixed
(.dsf extension), scrolled (.dss extension), and overlay (.dso extension)

three SEASAVE configuration files - these have a.cfg extension. The .cfg
file defines the size, placement, update rate, and setup file name for each
display window; and all configuration information (instrument .con file
name as well as setup for alarms, ASCII output, header, mark scans,
NMEA interface, remote display, and water sampler).

Follow these steps to get started using SEASAVE to display archived data:

1.

In the File menu, select Open SEASAVE Configuration. The Select
SEASAVE Configure Fileto Use dialog box appears. Browse to the
desired file (default location C:\Program Files\Sea-Bird\SS-WIN32-
DEMO), select one of the .cfg files, and click OK. The display windows
will now correspond to the selected .cfg file.

In the ArchivedData menu, select Start.

The Start Archived Data Display dialog box appears (see Section 8:

Displaying Archived Data):

A. Click Select Data File. The Select Data File dialog box appears.
Browse to the desired file (default location C:\Program Files\
Sea-Bird\SS-WIN32-DEM O\demo.dat) and click OK.

B. Click Select .con File: The Select Instrument Configuration File
dialog box appears. Browse to the desired file (default location
C:\Program Files\Sea-Bird\SS-WIN32-DEM O\demo.con) and
click OK.

C. Click Start Display. The example datawill display.

Asdesired, modify and save the setup of the display windows

(see Section 6: ScreenDisplay Menu - Setting Up SEASAVE Displays).
Save the modified .cfg file, and repeat Steps 2 and 3.

10
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Acquiring and Displaying Real-Time Data

Follow these steps to get started using SEASAVE to acquire and display
rea-time data:

1. Set uptheinstrument, and define SEASAVE operating parameters
(see Sections 3, 4, and 5: Configure Menu):

Instrument Configuration (.con) File - define what sensors are
integrated with the instrument, each sensor’ s calibration coefficients,
and what other datais integrated with the data stream from

the instrument.

Alarms - enable and set up altimeter alarm in Deck Unit (if altimeter
integrated with instrument) and/or SBE 14 Remote Display alarm
(if SBE 14 connected to a computer COM port).

ASCII Output - enable and set up output of ASCII data (converted
datain engineering units) to a COM port on your computer or to a
shared file on your computer.

Header - create a customized header for the data.

Mark Variable Selection - set up format for marking of selected scans
of data.

NMEA Lat/Lon Interface - define what navigation datais written to
the datafile.

Remote Display - enable and set up output of datato an SBE 14
Remote Display (if SBE 14 connected to a computer COM port).

Water Sampler Configuration - enable and set up control of bottle
firing for awater sampler.

2. Define SEASAVE displays. SEASAVE can have up to ten displaystotal.
Three types are available: fixed, scrolled, and overlay (plot) displays.
See Section 6: ScreenDisplay Menu - Setting Up SEASAVE Displays.

3. Start real-time data acquisition. If applicable (and if enabled in Step 1),
fire bottles, mark scans, and / or send Lat/Lon datato afile during
acquisition. See Section 7: Real-Time Data Acquisition.

11
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File Formats

File extensions are used by SEASOFT to indicate thefile type.

Input filesfor real-time data acquisition:

Extension

Description

.con

Instrument configuration - number and type of sensors, channel
assigned to each sensor, and calibration coefficients. SEASAVE
uses this information to interpret the raw data from the
instrument. Latest version of .con file for your instrument is
supplied by Sea-Bird when the instrument is purchased,
upgraded, or calibrated. If you make changes to the instrument
(add or remove sensors, recalibrate, etc.), you must update the
.con file. The .con file can be viewed and/or modified in
SEASAVE's Configure menu (or in SBE Data Processing).

.cfg

SEASAVE configuration - size, placement of, and update rate
for each display window, setup file (.dsf, .dso, and .dssfiles)
name for each display window, and all configuration information
(instrument .con file name as well as setup for alarms, ASCI|
output, header, mark scans, NMEA interface, remote display,
and water sampler). The .cfg file can be selected and saved in
SEASAVE's File menu. Note that SEASAVE always opensto
the configuration specified in seasavew.cfg

(default location C:\Program Files\Sea-Bird\Seasave-Win32).

.dsf

Fixed display window setup - desired parameters and number of
digits for datadisplay. The .dsf file setup can be viewed and/or
modified in SEASAVE's ScreenDisplay menu.

.dso

Overlay (plot) display window setup - desired parameters and
number of digits for datadisplay, and plot characteristics (labels,
grids, etc.). The .dso file setup can be viewed and/or modified in
SEASAVE's ScreenDisplay menu.

.dss

Scrolled display window setup - desired parameters and number
of digits for data display. The .dss file setup can be viewed
and/or modified in SEASAVE's ScreenDisplay menu.

12
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Output files from real-time data acquisition:

Extension

Description

bl

Bottle log information - output bottle file, containing bottle firing
seguence number and position, date, time, and beginning and
ending scan numbers for each bottle closure. Beginning and
ending scan numbers correspond to approximately a 1.5-second
duration for each bottle. Information is written to file by
SEASAVE each time a bottle fire confirmation is received from
awater sampler. File can be used by SBE Data Processing’s
Data Conversion module.

.dat

Datafile - binary raw datafile created by SEASAVE from
real-time data stream from SBE 911, 911e, or 911plus. File
includes header information. File can be used by SBE Data
Processing' s Data Conversion module.

.hex

Datafile:

e Hexadecimal raw datafile created by SEASAVE from real-
time data stream from SBE 16, 16plus, 19, 19plus, 21,
25, and 49. Data uploaded from instrument’ s memory (not
applicable to SBE 49) also has this extension.

e Datauploaded from SBE 17plus (used with SBE 9plus).

e Converted (engineering units) datafile created by
SEASAVE from real-time data stream from SBE 45.

File includes header information. File can be used by SBE Data

Processing’ s Data Conversion module.

.hdr

Header file — Includes same header information (software
version, sensor serial numbers, instrument configuration, etc.) as
in .hex or .dat datafile.

.mrk

Mark scan information - output marker file containing sequential
mark number, system time, and data for selected variables.
Information iswritten to file by SEASAVE when user clicks on
Mark Scan during real-time data acquisition to mark significant
eventsin the cast. File can be used by SBE Data Processing’s
Mark Scan module.

.nav

Navigation information - output navigation file (for system
integrated with NMEA Lat/Lon device) containing latitude,
longitude, time, scan number, and pressure. Information is
written to file by SEASAVE when user clicks on Add to .nav
File during real-time data acquisition to mark significant events
in the cast.

Ixt

ASCII output - output file created if you configure SEASAVE to
output ASCII datato a shared file.

13
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Section 3: Configure Menu, Part | - General

System Setu

P

Note:
Setup of all parameters in the
Configure menu is included in the

To save the setup, you must save
the .cfg file (File menu / Save
Seasave configuration as . . .)
before exiting SEASAVE.

SEASAVE configuration (.cfg) file.

This section describes the setup of the following in the Configure menu:
Alarms

ASCII Output

Header Form

Mark Variable Selection

NMEA Lat/Lon Interface

Remote Display

Water Sampler Configuration

For setup of theinstrument configuration (.con) file, see Section 4:
Configure Menu, Part Il - Instrument .con File.

Alarms

SEASAVE can set up two types of alarms:
e Alarmin the Deck Unit for an altimeter integrated with the CTD, and/or
e Alarm on the SBE 14 Remote Display

Altimeter Alarm

1. Inthe Configure menu, set up the CTD configuration (.con) file as desired
(see Section 4: Configure Menu, Part 11 - Instrument .con File). Select the
altimeter as one of the auxiliary voltage sensors. Save the changes.

2. Inthe Configure menu, select Alarms/ Altimeter Alarm. In the Altimeter
Alarm Configuration dialog box, select Enable Altimeter Alarm. Enter the
alarm parameters and click OK.

e  SeaBird recommends Minimum Pressure to Enable Altimeter Alarm
> 20 decibars to prevent the alarm from turning on while on the ship
deck or asthe system is entering the water.

e Set Alarm Hysteresis greater than the expected ship heave (swell) to
prevent on-off-on-off sounding of the alarm caused by ship heave.
Example: Y ou want the alarm to turn on at 10 meters; set Alarm
Setpoint = 10 meters. Thereisa 0.5 meter swell; set Alarm Hysteresis
=1 meter, which should be sufficient to account for possible 0.5 meter
upward movement due to ship heave. The alarm will sound at
10 meters and will stay on until the altimeter goes above 11 meters,
when it will shut off until it falls to 10 meters again.

Sea Surface

I Alarm not on, regardless of altimeter reading

_______ Minimum Pressure to Enable Altimeter Alarm

Alarm Hysteresis - alarm stays on in this
range after Alarm Setpoint is reached

alarm on when altimeter in this range

Sea Bottom

14
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Remote Display Alarm

Note:
Remote Display all.arn; Isetupl i“f The SBE 14 Remote Display can be set up to turn an alarm on when pressure
SEASAVE is applicable only for is less than and/or more than a specified amount.

an SBE 14 connected to a
computer COM port. If the
SBE 14 is connected directly to
an SBE 11plus Deck Unit,

To enable and set up the Remote Display Alarm:

Remote Display alarm setup is 1. Inthe Configure menu, select Remote Display.
done by sending commands to
the SBE 11plus using SEATERM. 2. Inthe Remote Display Configuration dialog box, select Send Data to

SBE 14 Display. Make other selections as desired (see Remote Display

below), and click OK.

3. Inthe Configure menu, select Alarms/ Remote Display Alarm. In the
Remote Display Alarm Configuration dialog box, select the desired alarm
(minimum pressure alarm and/or maximum pressure alarm) and enter the
alarm setpointsin decibars. Click OK.
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ASCII Output

SEASAVE can output ASCI| data (converted data in engineering units) to a
COM port on your computer or to a shared file on your computer.

If outputting ASCII datato a shared file, you can use Word, Notepad, or some
other program to open and look at the data while SEASAVE continuesto
acquire more data. However, the data you are viewing will not refresh while
the ASCII fileis open; in other words, you must close the file and reopen it to
view the latest data.

To enable and set up ASCII data output:

In the Configure menu, select ASCII Output. The ASCII Output Set Up dialog
box appears:

If you select Output ASCII
Data to COM, ASCII Data
Output Port and Comm
Setings define COM port
(COM1 through COM10
are available), baud rate,
data bits, and parity for

I Generale Shared Fic« If you select Generate Shared

output data. %50l Data Output Pot: [COMT =] EnmmSEtt'rhgs'_..l El'éefoigggidai'éeniﬂges output
harmd Flle ! C!\Prugra’mFiIe's\SeérEiidkSaaSaveWingﬁa's'cﬁuut,(

Controls hovy often.data for P Number of Seconds (data timsl betivesn ASTI Updatas: IU
selected variables is

converted to engineering Al Ditout Maniskl
units and sent to COM port. S u_?“" = _'e$ —
Time between updates Colurn #0: h@aﬂ Auber SelectVariable|  Dec Digty |D
interacts with instrument'’s ; = e e
data output baud rate and Column #1: iEen]peralure,_ITS 90 [deq £] SelectYaniable | Dec Digit: |3
number of output variables Column #2: |3'alinity. PES-78{F5L] Select Yarisble Dec. Digtts: |3
selected. SEASAVE will not ' — —— - |
work properly if data is Balimn #3 [piessurs {db] /Vfaelect Variable|  Dec Digits Z
presented to COM port olun]  Click to select desired variables SelectVariable|  Dec Dighe |3
faster than COM port ‘| for each column of data. A f———— o—
gz:érgzmgtr ?Eﬁerlaeféed Colu d|a|_og|box with a list ofk selectVariable] | £ o desired number
baud rate. Fo Ly Variables appears; make your SelectVariable| | of digits to right of
) . selection and click OK. —————| decimal point for each
Colu : SelectVaiable| | yariable’s data.
Column #8: |I"IQVJE SelectVanable| — Des Digte |7
Calumn #3: |n0.fJEl EelectYansble|  Dec Digty |3
Celumrig 10 |npha SelectVanahle|  Dec Dighs: |3
Column #17; |nah‘e SelectVariable|  Dec. Digts: |3
Column 12 |n0h‘e Selectariable|  Dec. Diaits: [3
Column #13 |nqr‘1jr. Gelact Yariatie Diec: Digits: 3
Column #14: Inuhe Sélédt‘-faﬁab]e Diec. Digits: |3 Cancel I

Make the desired selections and click OK.
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Header Form

Note:

A header is automatically
included in the data (.dat or .hex)
file and in the header (.hdr) file.
The header includes software
version, sensor serial numbers,
instrument configuration, date and
time of start of data acquisition,
etc. There can be up to two
date/time listings in the header.
The first, System Upload Time, is
always the date and time from the
computer. The second, UTC
Time, is the date and time from an
optional NMEA navigation device.

SEASAVE can write auser-input descriptive header to the datafile, whichis
useful in identifying the data set. There are three choices for header use:

e Prompt for header information - The user will be prompted to fill out
the header form at the start of data acquisition. Only the lines with text
prompts on them will appear. The completed header, along with system
time, instrument type, and serial numbers, will be written to the beginning
of the data file and also output to afile with the same name as the datafile
but with a .hdr extension.

¢ Include Default Header Information in File - The user will not be
prompted to add any header information at the start of data acquisition.
The user-defined default header form will be written as-is to the beginning
of the data file and also output to afile with the same name as the datafile

but with a.hdr extension.

e Don't Include Header Information in File — User-input header
information will not be added to the data file or placed in the .hdr file.

To set up the header:

1. Inthe Configure menu, select Header Form. The Header Form Setup
dialog box appears.

2. Select the desired Header Choice and enter the header. Click OK.

Example:
Prompt for Header Information is selected in the Header Form Setup dialog
box, and the Header Form prompts are filled in as shown.

Header Form Setup E3 I

Header Chioice: IF'rl:-mpt far Header Infarmation :j

= Header Infarmation
Prompt for line # 07 [Ship]

Prompt for ling #'Di 'il:ruise:

Frarmpt For line & 03 iStatiu:un:

Prampt for ine # 04 [Latitude:

Prompt for fine # 05  [Longitude:

Prompt for ling ﬂ'_J:I_E: I
Frormpt for line #07;

Prampt far line # 08:

Frampt for line # 10

Prampt for line-# 171:

|
|
Prompt for fivie # 03: |
|
|
|

Prampk far line # 12

oKk | Cancel
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When you begin data acquisition, (if you chose to store the data on disk) the
header form appears for you to fill in. The user-selected prompts (Ship, Cruise,
Station, Latitude, and Longitude) appear to the left of the blank fields.

| Header Information

18
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Mark Variable Selection

Mark Scan allows you to copy the most recent scan of datato a mark (.mrk)

file as desired. The .mrk file can be used to manually note water sampler bottle
firings, to compare CTD datawith data from a Thermosalinograph taken at the
sametime, or to mark significant eventsin the cast (winch problems, large

Note:
The .mrk file has the same file
name as the data file. For

example, if the data file is waves causing ship heave, etc.) for later review and analysis of the data.
testl.hex, the .mrk file is
testl.mrk. If aplot display is set up to show mark lines, SEASAVE will also draw a

horizontal line in the plot each time you mark a scan.
To enable and set up Mark Variables:

1. Inthe Configure menu, select Mark Variable Selection. The Mark
Variable Configuration dialog box appears:

Mark ¥ariable Configuration [ %]
Select Mark Type (line

PR -k Nurrbe | ol =]
can be labeled with ———pMark Type: bk Lirves Style:

sequential mark number ~ ——ilark Line Calor . Changs Mark Line Colot |
or with pressure), Mark

Line Style, and Mark Line i i o -
Color, which are Col#tlt  |ecannumber SelectVanable Déc Diaits; |IJ
app”CTblz _onlly if youhset m_&m; madulo Select Varisble| D Didis: ID—
up a plot display to show i — :
mark lines. Cpi2—laoce ) ) Select Variable | pee. pighs: [0
gy Click to select desired variable. Select Variabls T
A dialog box with a list of —— 777 Dec Digis l:
Y variables appears; make your Select Vatizble | ponn Il
Ly selection and click OK. The Select Yariable Entgr‘deswefd number
ol sequential mark number, SelactVafiable of digits to right of
0 system time, and all selected P decimal point for each
variables are written to the .mrk elctVaiable}l | variable's data.
[y file each time Mark Scan is Select Variable| (77 Digre: T
clicked during data acquisition. i T S
k ] 9 a SeleotVariable] o [iigits: |IJ
Col#10  [none. SelectVarable| pie: pighs [0
Cal #11: [rone SelectVariable|  [ec Digis |EI
Col#12  |nons | SelectVarable e Dighs |[|
D;I.flﬁa: HEre: SelectVanable|  pes Digits |EI
Cal #14: innne. SelectVarible]  Dec pigte [0
Col#15. Jrione Select Varishle]  pec Dighe |!
Col#18:  [none. SelectVariable]  pec. Digie: |0
Eof#ﬁl?: ntrne SelectVariable|  pec Dighs; ID_
Col#i1d  |none Selectariable|  Dec Dighe, |0
Cob#15: |riﬂne Celect Yariable Diec, i i} Cancel |

Make the desired selections and click OK.

2. Toset up aplot display to show mark lines - Right click in the desired
Overlay plot window, and select Setup. In the Display Setup dialog box,
select Show Mark Lines. Change other settings as desired, and click OK.

See Marking Scansin Section 7: Real-Time Data Acquisition to mark the
scans during data acquisition.
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NMEA Lat/Lon Interface

If your instrument is connected to a deck unit that can integrate datafrom a
NMEA navigation device with the CTD data, NMEA Lat/Lon Interface
defines what navigation datais written to the datafile. Note that NMEA data
iswritten to the datafile only if the instrument configuration (.con) file
indicates that NMEA dataisto be added (see Section 4: Configure Menu,
Part I - Instrument .con File).

Notes:

e There can be up to two
date/time listings in the header.
The first, System Upload Time,
is always the date and time
from the computer. The second,
UTC Time, is the date and time
from an optional NMEA
navigation device.

o NMEA Lat/Lon Interface
selections are not applicable to
the SBE 45. The 90402 — 1
SBE 45 Interface Box defines
what navigation data is included
in the data file.

To set up the NMEA Interface:

In the Configure menu, set up the CTD configuration (.con) file as desired
(see Section 4: Configure Menu, Part 11 - Instrument .con File).

Select NMEA data added in the instrument Configuration dialog box.
Save the changes.

2. Inthe Configure menu, select NMEA Lat/Lon Interface. The NMEA
Interface Configuration dialog box appears.

NMEA Interface Configuration H

dd to Header Only

Shere: Latdlar in Diata File:

18 Cancel |

Select how to store the data:

e AddtoHeader Only: Latitude, longitude, and time are automatically
written to the header when data acquisition is started.

e Append to Every Scan: Latitude, longitude, and time are
automatically written to the header when data acquisition is started.
Additionally, 7 bytes of Lat/Lon data are appended to every scan of
CTD data.

Note: For the SBE 21, if NMEA depth data added is selected in the
.con file, 3 bytes of depth datais also appended to every scan of CTD
data, after the Lat/Lon data.

e Append to.nav Filewhen <Ctrl F7> is Pressed: Latitude,

Note:

When running Data
Conversion in SBE Data
Processing, if a .nav file is
found in the same directory as
the data file (and with the
same name), the contents of
the .nav file are added to the
converted data file header.

longitude, and time are automatically written to the header when data
acquisition is started. And, latitude, longitude, time, scan number, and
pressure are written to a.nav file every time Add to .nav Fileis
selected (see Adding NMEA Data to .nav Filein Section 7: Real-Time
Data Acquisition).

e Appendto Every Scan and Append to .nav Filewhen <Ctrl F7>is
Pressed: Latitude, longitude, and time are automatically written to
the header when data acquisition is started. Additionally, 7 bytes of
Lat/L on data are appended to every scan of CTD data. And, latitude,
longitude, time, scan number, and pressure are written to a.nav file
every time Add to .nav Fileis selected (see Adding NMEA Data to
.nav Filein Section 7: Real-Time Data Acquisition).

Note: For the SBE 21, if NMEA depth data added is selected in the
.con file, 3 bytes of depth datais also appended to every scan of CTD
data, after the Lat/Lon data.

Click OK.
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Remote Display

The SBE 14 Remote Display can display depth, pressure, and/or altimeter
height for aCTD system.

To enable and set up the Remote Display:

1. Inthe Configure menu, select Remote Display. The Remote Display
Configuration dialog box appears:

Must be selected to enable

sending data to SBE 14, and C 2 z
to enable Remote Display Remote Display Conhiguration BE

Alarm (see Alarms above). . e
—» v Send [iatata SEE 14 Remote Displayi
« Depth - displays with 4 digits L Remote Displap Data Type: |F‘ressure :I
e Pressure - displays with 4 digits Eresh | - aff
« Altimeter Height with Depth - Diepth Type: |FfESh W ater "14— SEASSAO\;ES’ZI Ei;vrithe::aliufaﬁt;n
altimeter height and depth alternate on '
display; altimeter height displays with Bemate Display Part |EEIM1 :j
3 digits and depth displays with 4 digits
e Altimeter Height with Pressure - b e e e s |1
altimeter height and pressure alternate }umher o S_g:lc_:nnds it E|mq] bglweqn Hemg:!te, Hp Do Ui,
on display; altimeter height displays
with 3 digits and pressure displays Updates at a very fast rate could make
with 4 digits display difficult to read. Additionally, 0K I Caricel |
time between updates interacts with
data output baud rate (set internally in

SBE 14 to 300 baud; cannot be
changed) and number of variables
transmitted. SEASAVE will not work
properly if data is presented to COM
port faster than COM port can transmit it
to SBE 14 at 300 baud.

Make the desired selections and click OK.

Notes:

e To set up the SBE 14’s
alarm, see Alarms above.

¢ Remote Display setup in
SEASAVE is applicable
only for an SBE 14
connected to a computer
COM port. If the SBE 14 is
connected directly to an
SBE 11plus Deck Unit,
Remote Display setup is
done by sending commands
to the SBE 11plus using
SEATERM.

21



Section 3: Configure Menu, Part | - General System Setup

Water Sampler Configuration

For real-time data acquisition, a Sea-Bird CTD can be integrated with awater
sampler when used with a deck unit. The water sampler bottles can be fired
by command from SEASAVE (see Firing Bottlesin Section 7: Real-Time
Data Acquisition).

Bottle firings can be recorded in the datain several ways:

e SEASAVE automatically writes bottle sequence number, bottle position,
date, time, and beginning and ending scan numbers to a bottle log (.bl) file
each time a bottle fire confirmation is received from the water sampler.
The beginning and ending scan numbers correspond to approximately a
1.5-second duration for each bottle.

e For a91lplus system, SEASAVE automatically sets the bottle confirm bit
in the data (.dat) file for all scanswithin a 1.5-second period after a bottle
firing confirmation is received from the water sampler.

e |f desired, you can use SEASAVE's Mark Scan feature to manually note
when bottles are fired, creating a.mrk file.

SBE Data Processing can use the bottle firing information, in any of these
forms, to assist you in processing the water bottle data.
To enable and set up the water sampler:

1. Inthe Configure menu, select Water Sampler Configuration. The Water
Sampler Configuration dialog box appears:

Water Sampler Configuration

Can be configured with up to 36 bottles,

depending on water sampler capacity. b htritoer sy s Bttt P:i— (SSBBEEC;’aZr;’)lg,%'1015
or 1016, Hydro-Bios,
e Sequential - When commanded to fire, “Water Sampler Type; !SBE Carouzel || IOW, or None.
bottles are fired in order of position (bottle

in position #1 fired first, bottle in position #2 | Firing Sequence:
fired second, etc.). T
e User input - When commanded to fire,
SEASAVE prompts you to select which Buattle: Positions for Table Driver I
bottle to fire.
e Table driven - When commanded to fire,
bottles are fired in order pre-defined by
user-input table. Click Bottle Positions for Ok I Caticel
Table Driven to input bottle positions.

Make the desired selections and click OK.

See Firing Bottlesin Section 7: Real-Time Data Acquisition for details on
firing the bottles during data acquisition.
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Section 4: Configure Menu, Part Il -
Instrument .con File

Note:

Setup of all parameters in the
Configure menu, including the name
and location of the selected .con file,
is included in the SEASAVE
configuration (.cfg) file. To save the
setup, you must save the .cfg file (File
menu / Save Seasave configuration
as . . .) before exiting SEASAVE.

This section describes the setup of the instrument configuration (.con) filein
the Configure menu.

For setup of other items in the Configure menu (Alarms, ASCII Output,
Header Form, Mark Variable Selection, NMEA Lat/Lon Interface, Remote
Display, and Water Sampler Configuration), see Section 3: Configure Menu,
Part | - General System Setup.

Introduction

Notes:

e Sea-Bird supplies a .con file with
each instrument. The .con file
must match the existing
instrument configuration and
contain current sensor
calibration information.

e Appendix Il: Configure (.con) File
Format contains a line-by-line
description of the contents of the
.con file.

The instrument configuration (.con) file defines the instrument configuration
(what sensors are integrated with the instrument and what channels are used by
the sensors) and the sensor calibration coefficients. SEASAVE uses this
information to convert the raw data stream into engineering units for display
during real-time data acquisition.

Because Sea-Bird always tries to maintain support for old instrumentation,
while continuously improving and expanding our product line, SEASAVE has
two instrument configuration types:

e Old Style Instrument Configuration - does not support products or
auxiliary sensors added to software after November 2000 (such as
SBE 16plus or 19plus SEACAT, SBE 45 MicroTSG, SBE 49 FastCAT,
SBE 43 Dissolved Oxygen Sensor, and Turner SCUFA).

e New Style Instrument Configuration - does not support older products:
SBE 31, 911, or 911e (but does support 9plus with 11plus or 17plus,
abbreviated in SEASAVE as 911/917plus). The new style has the same
features/ functions/ dialog boxes used by the Configure module in our
Windows data processing software (SBE Data Processing), and is the
style required by SBE Data Processing.

Old and new styles are compatible, except for the instruments/ sensors that are
not supported. This allows you to open an existing old style .con file with
the new style selection in the Configure menu, and vice versa, if the
instrument and sensors areall supported by that style.

o Usethe new styleif your system does not include any of the older
instruments and you plan to use SBE Data Processing to process the data
after acquisition. Note that this .con file can be created / modified in
SEASAVE or SBE Data Processing.

e Usetheold styleif your system includes any of the older instruments or
you plan to use SEASOFT-DOS to process the data after acquisition. Note
that this .con file can be created / modified in SEASAVE or in the
SEACON module of SEASOFT-DOS.

23



Section 4: Configure Menu, Part Il - Instrument .con File

The .con file discussion isin several parts:

e Instrument Configuration - New Style (in this section):

Configuration dialog box for each instrument available in the new style
(SBE 911/917plus, 16, 16plus, 19, 19plus, 21, 25, 45, and 49).

e Instrument Configuration - Old Style (in this section):
Configuration dialog box for each instrument available in the old style
(SBE 911plus, 911e, 911, 16, 19, 21, 25, and 31).

e Section 5: Configure Menu, Part |11 - Calibration Coefficients: calculation
of calibration coefficients for each type of frequency, A/D count, and
voltage sensor.

Instrument Configuration - New Style

Note:

Unless noted otherwise, SEASAVE
supports only one of each brand and
type of auxiliary sensor (for example,
you cannot specify two Chelsea
Minitracka fluorometers, but you can
specify a Chelsea Minitracka and a
Chelsea UV Aquatracka fluorometer.
See the individual sensor
descriptions in Section 5: Configure
Menu, Part Ill — Calibration
Coefficients for those sensors that
SEASAVE supports in a redundant
configuration (two or more of

the same sensor interfacing with

the CTD) when using the

New Style configuration.

The discussion of new style instrument configuration isin two parts:
e  General description of how to view, modify, or create a.con file
o Detailed description of the Configuration dialog box for each instrument

Viewing, Modifying, or Creating .con File

1. Tocreateanew .con file: Inthe Configure menu, select New Style
Instrument Configuration / Create New Instrument Configuration and
select the desired instrument. Go to Step 3.

2. Tosdect and view or modify an existing .con file:

A. Inthe Configure menu, select New Style Instrument Configuration /
Select Instrument Configuration. In the dialog box, browse to the
desired file and click OK.

B. Inthe Configure menu, select New Style Instrument Configuration /
Modify Selected Instrument Configuration.

3. Thelnstrument Configuration dialog box appears. The selections at the
top of the dialog box are different for each instrument. An exampleis
shown below for the SBE 19plus.

Configuration for the SBE 19 Seacat plus CTD 5[

ASCI file opened: None

Fressure sensor type |Strain Gaugs j
Estemnal voltage channels | vl
Mode [Profie =]

Sample interval seconds 10

Scans to average |1
[ Surface PAR voltage added
[ NME& position data added

Channel Sensar i |
1. Cournt
= Open... |
5

2 Frequency Conductivity
3. Count Pressure, Strain G augs

B A/D voltage 2 Free

e Select

e

ayE
Modify... |

Heport...l Help... | Exit I Cancel |
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Section 4: Configure Menu, Part Il - Instrument .con File

All Instrument Configuration dialog boxes include:

List of instrument configuration options at the top (instrument-
such as number of auxiliary channels, pressure sensor type,
addition of Surface PAR and NMEA to the CTD data string.

specific),

Channel/Sensor Table: This table reflects the options selected at the
top (for example, the number of voltage sensorslisted in the table
agrees with the user-selection for External voltage channels). Shaded
sensors cannot be removed or changed to another type of sensor. Al

others are optional.

» Tochangea sensor type and input its calibration coefficients:
After you specify the number of frequency and/or voltage
channels at the top of the dialog box, click a (non-shaded) sensor
and click Select to pick adifferent sensor for that channel. A

dialog box with alist of sensors appears.

Select New Yoltage Sensor

- Altimeter Shiink Al l

- Flugrometers

8 Ficc Expand All |

- OB 5 /Mephelometars

Oxidation Reduction Patential Shirink, |
- Dxpgen
i PARAmadiance, Biospherical/Licor Expand l

E"'DH

- Pressure, FGP

- Transmissometers
o User Palyrnamial
Zaps

ok | Cancel |

Double click on the desired sensor. The Calibration Coefficients
dialog box appears. An example is shown below for apH sensor:

Serial nurmber i

Calibration date !

Slope ]n_nunu
[ffse ln_nunu
Ak i Eancell

Enter the desired values and click OK.

» Tochangea sensor’scalibration coefficients:

In the Configuration dialog box, click a sensor and click M odify
ange the calibration coefficients for that sensor (see

on 5: Configure Menu, Part 111 - Calibration Coefficients).
The Calibration Coefficients dialog box appears (example

toch
Secti

shown above).
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Channel/Sensor table reflects this

choice. Typically:

e 0 =SBE 3 or 4 plugged into JB5
on 9plus (dual redundant sensor
configuration)

e 1=SBE 3 or 4 plugged into
JB4 on 9plus and not using JB5
connector (single redundant
sensor configuration)

e 2 =no redundant T or C sensors

For full rate (24 Hz) data, setto 1.
Example: If number of scans to
average=24, SEASAVE averages
24 scans, saving data to computer at
1 scan/second.

e Surface PAR - Select if Surface
PAR sensor used; must agree
with ADDSPAR= command
programmed into Deck Unit.

Adds 2 channels to
Channel/Sensor table. Do not
decrease Voltage words
suppressed to reflect this; Voltage
words suppressed reflects only
external voltages going directly to
9plus from auxiliary sensors.

See Application Note 11S.

e NMEA - Select if NMEA
navigation device used. If
selected, SEASAVE automatically
adds current latitude, longitude,
and universal time code to data
header. Select NMEA (Lat/Lon)
Interface in SEASAVE's Configure
menu to control how Lat/Lon data
is incorporated.

Configuration for the SBE 911,917 plus [ (not spare)

\Scans to average

New Style SBE 9plus Configuration

Channel/Sensor table reflects this choice. Voltage
channel 0 in .con file corresponds to sensor wired to
channel 0 on end cap connector, voltage channel 1 to
sensor wired to channel 1 on end cap connector, etc.
Total number of voltage words is 4; each word contains
data from two 12-bit A/D channels. Deck Unit and
SEARAM suppress words above highest numbered
voltage word used.

Words to suppress =4 - Words to Keep

External Voltage Connector Words to Keep

ASCI file opened: Mone g g: é 23§ % %
40r5 AUX 3 3
Frequency channels suppressed [+ 6o0r7 AUX 4 4
Waltage wards suppressed 2/ - :
|IEEE-448 or RS-232C for CTD data
; interface between Deck Unit and computer.
Computer interface A5-2300

d |

Select to include time of each scan with data.

—

[ Scan time adde |

V¥ Suface PAR voltage added
Shaded sensors cannot be removed or

V¥ MME& position data added changed to another type; others are optional.

Chaninel Sensor / | Mew l‘\le\lN to create new
1. Frequency Temperaturs .con file for this CTD.
2. Frequency Conductivit / | iEr gggpe:g Sg)';}?”e
3. Frequency Prezsure, Digiquartz with TC Save | Save or Save As to
4. &0 volage 0 pH SR save current .con file
T ave As.settings.
5. A vaoltage 1 O=ygen, SBE 43 ]
B.AD vaoltage 2 Fluorometer, Biospherical Matural o
7. 4/0 voltage 3 Altineter Select |
8. SPAR voltage Iriareailable t b
9 SPAR woltage SPAR/Surface Inadiance _‘AT‘
— Click a sensor and click Modify

|Click a (non-shaded) sensor and click Select to pick a
{different sensor for that channel; dialog box with list of
|sensors appears. After sensor is selected, dialog box for

to view/change calibration
coefficients for that sensor.

calibration coefficients appears. Select sensors after
{1Frequency channels suppressed and Voltage words
{suppressed have been specified above.

|

Heport...l Help... |

EHit\ I Cancel |
\

Opens a .txt file (for viewing
and printing only; cannot be
modified) that shows all
parameters in .con file.

Click to exit dialog box. If you made changes
and did not Save or Save As, SEASAVE asks if
you want to save changes.
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New Style SBE 16 SEACAT C-T Recorder Configuration

Channel/Sensor table reflects this
choice. Must agree with number
programmed into SBE 16 with SVn
(n=0, 1, 2, 3, or 4) command; see reply
from status command (DS). Voltage
channel 0 in .con file corresponds to
sensor wired to channel 0 on end cap
connector, voltage channel 1 in .con
file corresponds to sensor wired to
channel 1 on end cap connector, etc.

ASCI file opened: Mone

Configuration for the SBE 16 Seacat CTD

Select strain gauge, Digiquartz with or
without temperature compensation, or no
pressure sensor. If no pressure sensor or
Digiquartz without Temp Comp is selected,
Data button accesses a dialog box to input
additional parameter(s) needed to

process data.

Prezsure sensor type

Time between scans. Used to calculate
elapsed time, if you select time as a
parameter for a display window. Must
agree with number programmed into
SBE 16 with SI command; see reply
from status command (DS).

\E:-:ternal voltage channels |2 vi

Firmware wersion

Sample interval seconds |15

Select if using with a deck unit
connected to a NMEA navigation
device. If selected, SEASAVE
automatically adds current latitude,
longitude, and universal time code to
data header. Select NMEA (Lat/Lon)
Interface in SEASAVE's Configure
menu to control how Lat/Lon data

is incorporated.

[ NME& position data added

|Nc| Pressure Sensor

|"\-"EISiCII"I v= 4] 3/ Used to determine strain gauge
§ pressure sensor data format.

z] Daa |

See reply from status command (DS).

Shaded sensors cannot be removed or changed to
another type of sensor. All others are optional.

|
Charnel Sensar / | Mew |New to create new
.con file for this CTD.
1. Frequency Temperalue / G| Open to sclect
2 Frequency Conductivity ————{different .con file.
i - Save or Save As to
M linete: e save current .con file
4 A0 voltage 1 Oxpgen, SBE 43 T settings.
—{Click a (non-shaded) sensor and click Select to pick a
different sensor for that channel. A dialog box with a A |
list of sensors appears. Select sensors after number Izt

—of voltage channels have been specified above.

flmcdify..
- | Click a sensor

Opens a .txt file (for viewing and
printing only; cannot be modified) that
shows all parameters in .con file.

|~ Repat... | Help... |

and click Modify
Exit I Cancel 1/ to change
calibration

coefficients for

save changes.

Click to exit dialog box. If you made changes and did
not Save or Save As, SEASAVE asks if you want to

that sensor.
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Channel/Sensor table reflects
this choice (0, 1, 2, 3, or 4).
Must agree with number
programmed into 16plus with
VOLTn= commands (n=0, 1, 2,
and 3); see reply from status
command (DS). Voltage
channel 0 in .con file
corresponds to first external
voltage in data stream, voltage
channel 1 to second external
voltage in data stream, etc.

[

Time between scans. Must
agree with number
programmed into 16plus with

New Style SBE 16plus SEACAT C-T Recorder Configuration

The SBE 16plus can interface with one SBE 38 secondary temperature sensor,
one SBE 50 pressure sensor, or up to two Pro-Oceanus Gas Tension Devices
(GTDs) through the SBE 16plus optional RS-232 connector. Datafrom an
SBE 50 pressure sensor is appended to the data stream, and does not replace
the (optional) internally mounted pressure sensor data.

Confiquration for the SBE 16 Seacat plu

ASCH file opened: Maone

Internally mounted pressure sensor: select strain gauge,
Digiquartz with temperature compensation, or no pressure
sensor. If no pressure sensor is selected, Data button accesses
a dialog box to input additional parameter needed to process
data. Must agree with setup programmed into 16plus with
PTYPE= command; see reply from status command (DS).
Selection applies only to 16plus internally mounted pressure
sensor; if instrument has no internally mounted pressure sensor
but is interfacing with SBE 50 pressure sensor, select No
pressure sensor here and then select SBE 50 in Serial RS-232C
sensor field below. Note: Digiquartz without temperature
compensation is not applicable.

Freszure sensor ipe

External voltage channels |2 v|

|5lrain (auge

Select 1 SBE 38 (secondary temperature),

1 SBE 50 pressure sensor, or up to 2 GTDs
(dissolved oxygen or nitrogen). Must agree with
setup programmed into 16plus; see reply from

SAMPLEINTERVAL= command,;
see reply from status command
(DS).

Select if using with a deck unit
connected to a NMEA

Serial R5-232C sensor

Sample interval secands |1[|

L+ NMEA pasition data added

|Temperature, SBE 38 ;l status command (DS). Channel/Sensor table lists
RS-232 sensors below voltage channels.

Shaded sensors cannot be removed or changed to
another type of sensor. All others are optional.

Sensor | Mew

navigation device. If selected, Charnel
SEASAVE automatically adds Wi

current latitude, longitude, and e —
universal time code to data 2. Frequency
header. Select NMEA (Lat/Lon) e
Interface in SEASAVE's 3. Count

Configure menu to control how
Lat/Lon data is incorporated.

b A0 voltage 1

B. Serial R5-232

4. 40 voltage 0

Temperature

Open... |
SaE |

Conductivity
Pressure, Strain Gauge
wpgen, SBE 43

Save bz,

New to create new

.con

file for this CTD.

Open to select
different .con file.
Save or Save As to
save current .con file
settings.

pH
Temperature, SBE 38

(=0
Click a (non-shaded) sensor and click Select to pick a different sensor for /M

that channel. A dialog box with a list of sensors appears. Select sensors ; Click
after number of voltage channels have been specified above. MDd“‘”"'\I\\.anlg cleilciel\r;lst‘)%ri fy
] to change
calibration
Report.. | Help... | Ex Cancel | coefficients for
/F7p i /:')IK that sensor.

/

Opens a .txt file (for viewing
and printing only; cannot be
modified) that shows all
parameters in .con file.

VA

Click to exit dialog box. If you made changes and did
not Save or Save As, SEASAVE asks if you want to
save changes.
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New Style SBE 19 SEACAT Profiler Configuration

SEASAVE awaystreatsthe SBE 19 asif it isa Profiling instrument (i.e., it is
in Profiling mode). If your SBE 19 isin Moored Mode, you must treat it like
an SBE 16 (when setting up the .con file, select the SBE 16).

Select strain gauge or Digiquartz with
temperature compensation.

Number of 0.5 second intervals
between samples; used to compute
time between samples. SEASAVE
uses this to calculate elapsed time, if
you select time as a parameter for a
display window. Must agree with
number programmed into SBE 19 with
SR command; see reply from status
command (DS).

Fressure sensor bpe

Configuration for the SBE 19 Seacat CTD b

ASCI file opened: None

|5train Gauge

H

Esternal voltage channel: IG-/—

Channel/Sensor table reflects this
choice. Must agree with number
programmed into SBE 19 with SVn
(n=0, 2, or 4) command; see reply
from status command (DS). Voltage
channel 0 in .con file corresponds to
sensor wired to channel 0 on end cap
connector, voltage channel 1 in .con
file corresponds to sensor wired to
channel 1 on end cap connector, etc.

See reply from status command (DS).

Q‘nware YETSIOn

Used to determine strain gauge pressure

0.5 second intervals

e Surface PAR - Select if surface PAR
voltage added by deck unit.
Selecting Surface PAR voltage adds
2 channels to Channel/Sensor table.
Do not increase External voltage
channels to reflect this; External
voltage channels reflects only
external voltages going directly to
SBE 19 from auxiliary sensor.

See Application Note 47.

o NMEA - Select if using with a deck
unit connected to a NMEA
navigation device. If selected,
SEASAVE automatically adds
current latitude, longitude, and
universal time code to data header.
Select NMEA (Lat/Lon) Interface in
SEASAVE's Configure menu
to control how Lat/Lon data
is incorporated.

sensor data format.

¥ MME& postion data added

1

|Uersinn EE E_ 'l
|_

/|7 Surface PAR voltage added

Shaded sensors cannot be removed or changed to
another type of sensor. All others are optional.

Senzar /

//

Charnel | New
/ New to create new
1. Frequency Temperature con file for this CTD.
e DF'ET'I--- Open to select
2 Frequenn:y ELILEL different .con file.
ehoy Save or Save As to
A0 Wltage 0 |:||'| Saitz save current .con file
4, 5/D volage 1 (Transmissometer, Chelsea/Seatech/wWetlab C settings.
: Savehs. !
F. Pressure voltage | Pressure, Shain Gauge —]
E.SPAR voltage | Unavailable »
. EIECT.. |
7.SPAR voltage | SPAR/Suface Imadiance
" |Click a sensor
Click a (non-shaded) sensor and click Select to pick a different sensor for Wadfy.. | and click Modify
that channel. A dialog box with a list of sensors appears. Select sensors E to ghan_ge
after number of voltage channels have been specified above. calibration
coefficients for
: that sensor.
/Hepnrt... Help... ﬁml Cancel |
/

modified) that shows all
parameters in .con file.

Opens a .txt file (for viewing
and printing only; cannot be

/

save changes.

Click to exit dialog box. If you made changes and did
not Save or Save As, SEASAVE asks if you want to
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Channel/Sensor table reflects this
choice (0, 1, 2, 3, or 4). Must agree
with humber programmed into

19plus with VOLTn= commands

(n=0, 1, 2, and 3); see reply from
status command (DS). Voltage channel
0 in .con file corresponds to first
external voltage in data stream, voltage
channel 1 to second external voltage in
data stream, etc.

Interval between scans in Moored
mode. SEASAVE uses this to calculate
elapsed time, if you select time as a
parameter for a display window.

Must agree with number programmed
into 19plus with SAMPLEINTERVAL=
command; see reply from status
command (DS).

New Style SBE 19plus SEACAT Profiler Configuration

Configuration for the SBE 19 Seacat plus CTD

&5 file opened: Mone

X

Select strain gauge (only selection applicable
to 19plus).

Pressure zensor bype |Str ain Gauge
External waoltage channels |4 -l

tode

Sample interval seconds |11

e Surface PAR - Select if surface PAR
voltage added by deck unit. Selecting
Surface PAR voltage adds 2 channels
to Channel/Sensor table. Do not
increase External voltage channels to
reflect this; External voltage channels
reflects only external voltages going
directly to 19plus from auxiliary sensor.
See Application Note 47.

o NMEA - Select if using with a deck unit
connected to a NMEA navigation
device. If selected, SEASAVE
automatically adds current latitude,
longitude, and universal time code to
data header. Select NMEA (Lat/Lon)
Interface in SEASAVE's Configure
menu to control how Lat/Lon data
is incorporated.

Szans to average

J; Surface PAR voltage added
W NMEA postion data added

[

Must agree with 19plus setup (MP command for
Profiling mode, MM command for Moored mode);
see reply from status command (DS).

|F'r|:|file : "I

i —

Number of samples to average (samples at 4 Hz)
in Profiling mode. Used to calculate elapsed time,
if you select time as a parameter for a display
window. Must agree with number programmed into
19plus with NAVG= command; see reply from

Sensar / |

status command (DS).

Shaded sensors cannot be removed or changed to
another type of sensor. All others are optional.

Charinel Mew I
/ New to create new
1. Count Temperature T P file for this CTD.
i ..|O |
2. Frequency Conductrvity — di?fgpe:i Sciﬁcffle
3 Count Pressure, Strain Gauge Saye| Save or Save As to
——_Jsave current .con file
4. 440 wolage Owypgen, SBE 43 Cave settings.
5 A/D voage1 | pH —
B &/0 voltage 2 |Transmizsometer, Chelsea/SeatechAwetiab C 2
Blectk,

7.4/0 voltage 3 | Altimeter

Click a sensor
and click Modify

Click a (non-shaded) sensor and click Select to pick a different sensor for that channel. Dialog box with a list
of sensors appears. Select sensors after number of voltage channels have been specified above.

to change
calibration
coefficients for

hfln:n:lir.E.

Opens a .txt file (for viewing
and printing only; cannot be
modified) that shows all
parameters in .con file.

)}epnrt...l Help... |

that sensor.

Exit Cancel

save changes.

Click to exit dialog box. If you made changes and did
not Save or Save As, SEASAVE asks if you want to

30



Section 4: Configure Menu, Part Il - Instrument .con File

New Style SBE 21 Thermosalinograph Configuration

Channel/Sensor table reflects
this choice. Must agree with
number programmed into

SBE 21 with SVx (x=0, 1, 2, 3,
or 4) command; see reply from
status command (DS). Voltage
channel 0 in .con file
corresponds to sensor wired to
channel 0 on end cap
connector, voltage channel 1 in
.con file corresponds to sensor
wired to channel 1 on end cap
connector, etc.

&S file opened: Mone

Channel/Sensor table reflects this choice (shows
additional frequency-based temperature channel
if SBE 3 selected, or RS-232 channel if SBE 38
selected). Must agree with SBE3= or SBE38=
command programmed into SBE 21 to enable or
disable external temperature sensor; see reply
from status command (DS).

If remote temperature is selected, SEASAVE
(and Data Conversion and Derive in SBE Data
Processing) uses remote temperature data when
calculating density and sound velocity.

Remote termperature

[sBE® +|
| Estemnal vohage channels |1 vI

Time between scans. Used to calculate elapsed time,
if you select time as a parameter for a display
window. Must agree with number programmed into
SBE 21 with SI command; see reply from status

Sample interval seconds |5 /

command (DS).

Select if Interface Box
connected to a NMEA
navigation device. If selected,
SEASAVE automatically adds
current latitude, longitude, and
universal time code to data
header. Select NMEA (Lat/Lon)
Interface in SEASAVE's
Configure menu to control how
Lat/Lon data is incorporated.

W HMEA position data added
™ MNME& depth data added

Select if Interface Box connected to a NMEA depth device.
Select NMEA (Lat/Lon) Interface in SEASAVE's Configure
menu to control how depth data is incorporated.

New to create new

Channel Sensor | Mew
1. Frequency Temperature
— Open...
2. Frequency Conductivity il
3. Senal R5-232 Temperature, SBE 33 Save
4. A0 valtage 0 pH B

.con file for this CTD.
Open to select
different .con file.
Save or Save As to
save current .con file
settings.

Shaded sensors cannot be removed or changed to
another type of sensor. All others are optional.

Click a (non-shaded) sensor and click Select to pick a different sensor for
that channel. A dialog box with a list of sensors appears. Select sensors
after number of voltage and frequency channels have been specified above.

Click a sensor
and click Modify
to change

e :l/

Opens a .txt file (for viewing
and printing only; cannot be
modified) that shows all
parameters in .con file.

/Hepnrt...l Help... |

calibration
coefficients for
that sensor.

Exit | Cancel |

save changes.

Click to exit dialog box. If you made changes and did
not Save or Save As, SEASAVE asks if you want to
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New Style SBE 25 SEALOGGER Configuration

Configuration for the SBE 25 Sealoggel

1, 2, 4, or 8 scans/second. Used to
calculate elapsed time, if you select
time as a parameter for a display
window. Must agree with number
programmed into SBE 25 with CC
command; see reply from status
command (DS).

A5CI file opened: Mone

Esternal voltage channels

Channel/Sensor table reflects this choice (0 - 7). Must
agree with number programmed into SBE 25 with CC
command; see reply from status command (DS). Voltage
channel 0 in .con file corresponds to first external voltage
in data stream, voltage channel 1 to second external
voltage in data stream, etc.

Firrmaare wersion

Used to determine strain gauge pressure

I‘-Iersinn i= ﬂ
sensor data format. See reply from status

™~
Real time data output rate |1 scandsen vl command (DS).
e Surface PAR - Select if Surface PAR I

voltage added by deck unit. /F Suface PAR voltage added
Selecting Surface PAR voltage adds

2 channels to Channel/Sensor table.
Do not increase External voltage
channels to reflect this; External

Shaded sensors cannot be removed or changed to
another type of sensor. All others are optional.

Sengor /

\IF NME#A position data added

voltage channels reflects only Channel | MNew|New to create new

external voltages going directly to 1. Frequency Temperature / - .con file forlthls CTD.
ili . =

SBE 25 from auxiliary sensor See 2 Frequency Conductivity p g?fgpe;(; Sc%ﬁcftile

Application Note 47.

e NMEA - Select if using with a Deck
Unit connected to a NMEA
navigation device. SEASAVE
automatically adds current latitude,
longitude, and universal time code to
data header. Select NMEA (Lat/Lon)
Interface in SEASAVE's Configure
menu to control how Lat/Lon data
is incorporated.

Save or Save As to
save current .con file
settings.

Pressure, Stain Gauge e
Owypgen, SBE 43

Fluorometer, Chelzea Aqua 3

3. Pressure voltage
4. 44D waoltage 0
5 44D waolkage 1
£ SPAR waltage
7. SPAR waoltage

Save b

|ect. |
- - flmedifyy; |
Click a (non-shaded) sensor and click Select
to pick a different sensor for that channel.

|Inavailable
SPAR/Surface lradiance

Click a sensor
and click Modify
to change
calibration

coefficients for
that sensor.

A dialog box with a list of sensors appears.
Select sensors after number of voltage
channels have been specified above.

1
—Hepnrt...l Help... | /EHil I Cancel |
/

Opens a .txt file (for viewing
and printing only; cannot be
modified) that shows all
parameters in .con file.

Click to exit dialog box. If you made changes and did
not Save or Save As, SEASAVE asks if you want to
save changes.
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Define data in SBE 45 data stream:

o Output conductivity with each scan. -
Must agree with OUTPUTCOND=
command programmed into SBE 45.

o Output salinity with each scan —
Must agree with OUTPUTSAL=
command programmed into SBE 45.

e Output sound velocity with each scan

— Must agree with OUTPUTSV=

command programmed into SBE 45.
See reply from status command (DS)
for setup programmed into SBE 45.

e Use junction box - Select if SBE 45
data is transmitted to computer
through optional 90402 — SBE 45
Interface Box. Interface Box can
append optional SBE 38 and NMEA
data to SBE 45 data stream.

e SBE 38 temperature added —
Select if 90402 — SBE 45 Interface
Box is connected to SBE 38 remote
temperature sensor. Interface
Box appends SBE 38 data to
data stream.
SEASAVE (and Data Conversion
and Derive in SBE Data Processing)
uses remote temperature data
when calculating density and
sound velocity.

o NMEA data added - Select if 90402

to a NMEA navigation device.
Interface Box appends NMEA data
to data stream. SEASAVE adds
current latitude, longitude, and
universal time code to data header.

New Style SBE 45 MicroTSG Configuration

The SBE 45 transmits ASCII converted data in engineering units. It converts
the raw datainternally to engineering units, based on the programmed
calibration coefficients. See the SBE 45 manual.

Time between scans. Must agree with number
programmed into SBE 45 with INTERVAL=
command; see reply from status command (DS).

Configuration for the SBE 45 Thermo

&5CI file opened: Mone
|

Sample interval zecondz

Mew

New to create new
oy .con file for this CTD.
v Dutput conductivity Open... |open to select
= |different .con file.
Save or Save As to

I:Iutput 3-E||Ir‘|||:_l..l _.:' AHE save current .con file
) settings.
COutput zound velocity Save bz 5 I

v Use junction box
SBE 38 temperature added
MMEA data added

/ E it Cancel
/

— SBE 45 Interface Box is connected

/

Click to exit dialog box. If you made changes and did
not Save or Save As, SEASAVE asks if you want to
save changes.
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Configuration for the SBE 49 Fastcat CTD )

ASCI file opened: Hone

New Style SBE 49 FastCAT Configuration

x|

Number of samples to average per scan. SBE 49 samples at 16 Hz

(0.0625 seconds), averages data, and transmits averaged data real-

time. Must agree with number programmed into SBE 49 with NAVG=

Scanz to average command; see reply from status command (DS).
1
AR i ﬂ New to create new
1. Count 0 .con file for this CTD.
o PEMN..{ Open to select
Conductivit P X
2 letieiel o : different .con file.
3. Count Prezsure, Strain Gauge Save [ save or Save As to
save current .con file
Save bz settings.
. Click a sensor
_/IM':":"“’“ and click Modify
to change
Repor.. | Help.. [ Eit, | Cancel [|calibraion
} L coefficients for
/ that sensor.

/

Opens a .txt file (for viewing
and printing only; cannot be
modified) that shows all
parameters in .con file.

ya

Click to exit dialog box. If you made changes and did
not Save or Save As, SEASAVE asks if you want to
save changes.
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Instrument Configuration - Old Style

Note:

Unless noted otherwise, SEASAVE
supports only one of each brand and
type of auxiliary sensor interfacing
with a CTD. For example, you cannot
specify two Chelsea Minitracka
fluorometers, but you can specify a
Chelsea Minitracka and a Chelsea
Aqua 3 fluorometer. SEASAVE’s Old
Style Instrument Configuration will
not give you an error message if you
select two or more of the same
sensor; however, it will use the
calibration coefficients of the first
sensor for all identical sensors. See
the individual sensor descriptions in
Section 5: Configure Menu, Part lll —
Calibration Coefficients for those
sensors that SEASAVE does support
in a redundant configuration (two or
more of the same sensor interfacing
with the CTD) when using the OId
Style configuration.

The discussion of old style instrument configuration isin two parts:

e Genera description of how to view, modify, or create a.con file
o Detailed description of the Configuration dialog box for each instrument

Viewing, Modifying, or Creating .con File

1. Inthe Configure menu, select Old Style Instrument Configuration. The
Select Instrument Configuration File dialog box appears:

10|}

Select Instrument Configuration File

Irstrcmentt Canfiguration [ COM] Fil: |E:'\My Bocuments\T estingitest] Jold.con

~Options for Configuration File ——
e

Evanive | Chenge | CONFe |

CiedeNew [ CON[Fie |

=

2. Tocreateanew .con file: Click Create New [.con] File. Inthe dialog
box, browse to the desired location for the new .con file, enter the desired
file name, and click OK. Go to Step 4.

3. Tosdect and view or modify an existing .con file: Click Select [.con]
File. In the dialog box, browse to the desired file and click OK.

4. Click Examine/ Change[.con] File. The Examine/ Change Instrument
Configuration File dialog box appears. An example is shown below:

Examine / Change Instrument Configuration File l

GBE 13 SEACAT Profile -]

Imatrument Tppe:

Change |nstiument Configuration |

Chahge Calibration Coefficients l

Save[.COH]File Cancal

A. If creating anew .con file: Select the desired instrument type from
the Instrument Type pull down menu.
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B. Click Change Instrument Configuration to change or set up the
configuration of the instrument (number and type of sensors, channel
assigned to each sensor, etc.). The Instrument Configuration dialog
box appears. Thisdialog box is different for each instrument.

An example is shown below for the SBE 19.

SBE 19 SEACAT Profiler [ %]
Pressure Senisof Type: IDigiquartz with Temperature Compensation _:!

Mumber of ExtValt S ampled (standard=0) |4 vi
Mum of 05 Sec Intervals betwesn Samples: |1

Firrvyare Yersion: IGreatel than or Equal to 3.0 ;]

[ Lat/Lon Data Added by NMEA Interface

™ Surtace PAR Voltags Added by NMEA |riterface

(¢ hiadin BaraEommar

Frequeticy O temperatire
Frequency 1 conductivity
Frequency 2 - pressue

External Yot 0 pH
Extemal Valt 1 oxdation reduction potential
ExternalVolt 2 ipaie

External’iolt 2 spare

Ok |

All Instrument Configuration dialog boxes include:

e List of instrument configuration options at thetop
(instrument-specific), such as number of auxiliary channels,
pressure sensor type, addition of Surface PAR and NMEA to the
CTD data string, etc.

e Moadify Data Format Button and List of Channelsand
Assigned Sensors. This list reflects the options selected at the
top (for example, the number of voltage sensors listed agrees
with the user selection for External voltage channels). Click the
button to modify the list of sensors assigned to the channels.

Make the desired selections and click OK.
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C. After completing instrument configuration, click Change Calibration
Coefficients (in the Examine/ Change Instrument Configuration File
dialog box) to change or enter sensors' serial numbers, calibration
dates, and/or calibration coefficients. The Change Calibration
Coefficients dialog box appears, with alist of the sensors you defined
for the configuration in Step 4B:

Change Calibration Coefficients

| temEerature

pressure
pH
oxidation reduction potential

Double click on a sensor to bring up its calibration coefficient dialog
box. An exampleis shown below for a pH sensor:

Senal Mumber |

Calibration Dates; i

pH Slope: E
pH Offzet: 'iEI

| Ok i Eancel

Enter or modify the information in the dialog box, and click OK.

D. Inthe Change Calibration Coefficients dialog box, click OK when
done entering / modifying calibration coefficients for the sensors.

E. Inthe Examine/ Change Instrument Configuration File dialog box,
click Save[.con] File.
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Old Style SBE 9plus Configuration

Listing of channels at bottom of dialog box

reflects this choice.

Total number of voltage words is 4, and each
word contains data from two 12-bit A/D
channels. SBE 11plus suppresses words
starting with highest numbered word. Number
of words to keep is determined by highest
numbered external voltage input that is not

a spare:

Words to suppress =4 - Words to Keep

External Voltage Connector

Words to Keep

(not spare)

Oorl AUX 1 1
2o0r3 AUX 2 2
4o0r5 AUX 3 3
6or7 AUX 4 4

e Surface PAR - Select if Surface

PAR sensor used; must agree with

ADDSPAR= command
programmed into Deck Unit.

Adds 2 channels to
Channel/Sensor table. Do not
decrease Voltage words
suppressed to reflect this; Voltage
words suppressed reflects only
external voltages going directly to

SBE 911plus CTD System [12 words, 24 hz)

Mmibe af Fre[:u.uang::j.I I:hannﬂ_llsltn'S UpprEss:
Number of Voltage Wards to Suppress:

Computer Interfacs

| Surtace PAR Yakaos Word Added by SBE 11plys
\F NMES Data ddded by Deck Unit

r‘\ﬂuzld System Timeta Scan

Listing of channels at bottom of dialog
box reflects this choice. Typically:
e 0 =SBE 3 or 4 plugged into
COND 2 on SBE 9plus
end cap (dual redundant
sensor configuration)
e 1=SBE 3 or 4 plugged into
TEMP 2 on SBE 9plus end
cap and not using COND 2
connector (single redundant sensor
configuration)
e 2 =no redundant T or C sensors

Iz vI
|H5-232E - '1

IEEE-488 (GPIB) or
RS-232C, based on how
SBE 11plus is connected
to computer.

Muodify Data Farmat

RE I T T TP e O r Py o e e v e

Select to include time of
each scan with data.

Frequeniy 0 femperstus:

9plus from auxiliary sensors.

o NMEA - Select if NMEA navigation
device used. If selected,
SEASAVE automatically adds
current latitude, longitude, and
universal time code to data
header. Select NMEA (Lat/Lon)
Interface in SEASAVE's Configure
menu to control how Lat/Lon data
is incorporated.

Frequericy 1

conduativin

Frequency & pressure
EstermalValt 0pH

Esternal Vot 1 oxidation reduction patential
Exfermaloll 2apare

Extamnal Yol 37 zpare-

Click to modify list of sensors (after number of
frequency channels and voltage words have
been specified above). Data Format Definition
dialog box with a list of sensors appears.
Select sensors.

Click to return to Examine / Change
Instrument Configuration File dialog
box. In that dialog box, click Change
Calibration Coefficients to view,
modify, or enter coefficients.

aF.
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Old Style SBE 911 Configuration

Select from standard or high resolution Digiquartz, with or without
temperature compensation, or strain gauge. If pressure sensor calibration
sheet contains only C, D, and TO coefficients, you do not have temperature
compensation. If pressure sensor calibration sheet contains C1, C2, C3, D1,
T1, T2, and T3 coefficients, you do have temperature compensation. CTDs
manufactured after December 1988 included a high-resolution period
counter for pressure channel. If you have this option, configuration sheet will
indicate high-resolution pressure.

SBE 9711 CTD System

Pressure Sensor Type: lSlandaId Resalution Digiquartz wé Temp Comp _:'
Listing of channels at :
bottom of dialog box \Nun'her ot Dratawhonds: f 2 Listing of channels at bottom of
reflects this choice. ; : .
dialog box reflects this choice.
Mumbet of Frequency Charmek: 13 /j/ o 3 (no redundant T or C sensors)
ol - e 4 (single redundant sensor
elect to match your 3 configuration)
SBE 9 (8, 12, 24, or 33 1/3 | Undeater Uit ScanRater {7 scans per second :_' « 5 (dual redundant sensor
scans per second). ) : configuration)
Computer Intertace: Ra-2a2l j
NMEA - Select if NMEA \
interface option installed in |_—f¢ NME& Diata Added by Creck Unit IEEE-488 (GPIB) or

RS-232C, based on how
SBE 11 is connected to
computer.

SBE 11 and connected to
NMEA navigation device.
If selected, SEASAVE
automatically adds current
latitude, longitude, and

universal time code to data FrEun.H'C_',J I témwalure
header. Select NMEA 3 ; :

. Modiy Dats Fomal

Click to modify list of sensors (after number of

(Lat/Lon) Interface in Frequency 1 conductily fre

\ - guency channels and voltage words have
SEAS'?VE sth;r;Tlgure ' been specified above). Data Format Definition
menu to control how Frequency 2 pressiie dialog box with a list of sensors appears.

Lat/Lon data is

. : Select sensors.
incorporated. External "valt |:|p|'|

Extemal Vol owdation reduchion potertial
Estemal Yolt 2 spare
Edemal¥al  spae

Click to return to Examine / Change
Instrument Configuration File dialog
box. In that dialog box, click Change
Calibration Coefficients to view,

modify, or enter coefficients.
Ok l
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Old Style SBE 911e Configuration

temperature compensation, or strain

manufactured after December 1988 i

indicate high-resolution pressure.

Listing of channels at

bottom of dialog box

reflects this choice.

e 0 (dual redundant
sensor configuration)

e 1 (single redundant
sensor configuration)

e 2 (noredundant T or C
sensors)

SBE 911e CTD Spstem [12 words, 24 Hz)

Select from standard or high resolution Digiquartz, with or without

gauge. If pressure sensor calibration

sheet contains only C, D, and TO coefficients, you do not have temperature
compensation. If pressure sensor calibration sheet contains C1, C2, C3, D1,
T1, T2, and T3 coefficients, you do have temperature compensation. CTDs

ncluded a high-resolution period

counter for pressure channel. If you have this option, configuration sheet will

Pressura Sensar Tupe; |Hig|h Resolution Digiquartz w/ Temp Camp

SBE 9 was available
with 3, 4, or 5
frequency channels.

SBE 9 was configured to
accept 0 to 5 volt
(manufactured after
February 1992) or -10 to
10 volt (before February
1992) inputs.

SBE 9 was available with 0, 1,
2, 3, or 4 voltage words.

IEEE-488 (GPIB) or
RS-232C, based on how
SBE 11 is connected to
computer.

Miodiy Data Fomat

Click to modify list of sensors

(after number of frequency
channels and voltage words
have been specified above).
Data Format Definition dialog
box with a list of sensors
appears. Select sensors.

Frequaticy 0 temperature
Frequeniy 1 conductity

Frequency 2 piessure

Wumber of Frequency Channels inthe Fig. |5 /ﬂ—/
™ Numbet of Frequency Channels to Suppress; |2 :_|
Wuraber of Yoltage Words in the Fish: 4 4/
Wumber of Yoltags Words to Supprass: 2 =
/D Yolkage Rangs: 0t b Yals =
— Compliter Interface: |HS-232E Jud

Listing of channels at bottom of dialog
box reflects this choice. Maximum
number of voltage words available is 4,
and each word contains data from two
12-bit A/D channels. SBE 11
suppresses words starting with highest
numbered word. Number of words to
keep is determined by highest
numbered external voltage input that is
not a spare: Words to suppress = 4 -
Words to Keep

External Voltage

(not spare) Words to Keep

Oorl 1
2or3 2
4o0r5 3
6or7 4

Extermal Vol 0 pH

Extemal Vot 1 xidafion reduction potertiel
Estemnal Volt £ spare:

Etemal ol 3 spare

Click to return to Examine / Change
Instrument Configuration File dialog
box. In that dialog box, click Change
Calibration Coefficients to view,

modify, or enter coefficients.

¢
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Listing of channels at bottom
of dialog box reflects this
choice (0, 1, or 2); typically 0.
Must agree with setup of
SBE 16; external frequency
channels were a custom
application for the SBE 16 -
see configuration sheet.

If None was selected for
pressure sensor type,
SEASAVE uses this pressure
in calculations that are a
function of pressure
(conductivity, salinity,
density, sound velocity, etc.).

See SBE 16 reply from
status command (DS). Used
to determine strain gauge
pressure sensor data format.

7 Firmeare Yersian:

Select if using with a deck
unit connected to a NMEA
navigation device. If
selected, SEASAVE
automatically adds current
latitude, longitude, and
universal time code to data
header. Select NMEA
(Lat/Lon) Interface in
SEASAVE's Configure menu
to control how Lat/Lon data is
incorporated.

/V

Old Style SBE 16 SEACAT C-T Recorder Configuration

OBE 16 SEACAT

Prassure Sensar Type [standard=nong}

umbr of Ext Frag Sampled [standard<D}

Digiq

Select strain gauge,

uartz with or

without temperature
compensation, or no
pressure sensor.

Dligiquartz withaut Temperature Campen

|

=y

urbet of £t Vol Sampld [stén'ﬂérd=l§l]:
SEACAT Maored Pressure [db] [0

Sample Interval fseconds}

Listing of channels at bottom of dialog
box reflects this choice. Must agree
with number programmed into SBE 16

| «

[t

with SVn (n=0, 1, 2, 3, or 4) command;
see reply from status command (DS).
Voltage channel 0 in .con file
corresponds to sensor wired to channel
0 on end cap connector, voltage
channel 1 in .con file corresponds to

HMEA Diata Added by Deck Uni
Moty Data Faimat \l

sensor wired to channel 1 on end cap

Girgate than or Equal fo 4. ¥] Connector, etc.

Frequericy 0 temperature

FTBQU.BI'IEH'I c.ﬁrrdu'dmt_u specified ab
FFEQUBI‘IE_',‘E . FIIESgLHE with a list of
Extermal Vol 0 pH appears. Se

Click to modify list of
sensors (after number of
frequency channels and
voltage words have been

Format Definition dialog box

ove). Data

sensors
lect sensors.

Time between scans. Used

to calculate elapsed time, if

you select time as a parameter for a
display window. For calculation to be
correct, this entry must agree with
number programmed into SBE 16
with SI command; see reply from
status command (DS).

Extemal ol 1 oxidation redction pofential
Extemal Yolt 2 spare:

ExtemalValt 3 spars

modify,

Click to return to Examine / Change
Instrument Configuration File dialog
box. In that dialog box, click Change
Calibration Coefficients to view,

or enter coefficients.

Ik,
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Section 4: Configure Menu, Part Il - Instrument .con File

Listing of channels at bottom of dialog box
reflects this choice. Must agree with number
programmed into SBE 19 with SVn (n=0, 2,
or 4) command; see reply from status
command (DS). Voltage channel 0 in .con file
corresponds to sensor wired to channel 0 on
end cap connector, voltage channel 1 in .con
file corresponds to sensor wired to channel 1
on end cap connector, etc.

Old Style SBE 19 SEACAT Profiler Configuration

SEASAVE awaystreatsthe SBE 19 asif it isa Profiling instrument (i.e., it is
in Profiling mode). If your SBE 19 isin Moored Mode, you must treat it like
an SBE 16 (when setting up the .con file, select the SBE 16).

Select strain gauge or Digiquartz with
or without temperature compensation.

SBE 13 SEACAT Profiler

Pregsurs Sensor Type: lDigiq\uartz with Temperature Compenzation

Number of 0.5 second intervals between
samples; used to compute time between
samples. SEASAVE uses this to calculate
elapsed time, if you select time as a parameter
for a display window. For calculation to be
correct, this entry must agree with number
programmed into SBE 19 with SR command;
see reply from status command (DS).

Mumber af Ext Volt 5 ampled {standard=0] |4 .i
— Mum of 0.5 Sec ntervals bebwesn Samples: |1

Firmwiare Yersion: !Greaw orEqualto 3.0 :J

See reply from status command
(DS). Used to determine strain gauge

/r Lat/Lon Data Added by NMEA Interace

pressure sensor data format.

e Surface PAR - Select if surface PAR
voltage added by deck unit.
Selecting Surface PAR voltage adds
2 channels to Channel/Sensor table.
See Application Note 47.

o NMEA - Select if using with a deck unit
connected to a NMEA navigation device. If
selected, SEASAVE automatically adds
current latitude, longitude, and universal time
code to data header. Select NMEA (Lat/Lon)
Interface in SEASAVE's Configure menu to
control how Lat/Lon data is incorporated.

By Suface PAR Viohage Added by NMEA Interiace

Click to modify list of sensors (after number of
frequency channels and voltage words have
been specified above). Data Format Definition

Frequency 0 tEmperatire dialog box with a list of sensors appears.
. Select sensors.
Frequercy | conductivity
Fredquenicy - prEsaLE
Extemal¥olt 1 pH
EstemalVolt 1 owdation reduction potenhal
ExternalVall 2 spae
Click to return to Examine / Change
Esterhal Violt ] Fpare Instrument Configuration File dialog

box. In that dialog box, click Change
Calibration Coefficients to view,
modify, or enter coefficients.

i
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Section 4: Configure Menu, Part Il - Instrument .con File

Old Style SBE 21 Thermosalinograph Configuration

Listing of channels at bottom of
dialog box reflects this choice

(0 or 1). Must agree with XY or XN
command programmed into SBE 21
to enable or disable external
frequency (temperature) sensor; see
reply from status command (DS).

If external frequency is enabled,
SEASAVE (and Data Conversion
and Derive in SBE Data Processing)
uses remote temperature data
when calculating density and

sound velocity.

Time between scans.Used to
calculate elapsed time, if you select
time as a parameter for a display
window. For calculation to be correct,
this entry must agree with number
programmed into SBE 21 with SI
command; see reply from status
command (DS).

Select if using with a deck unit
connected to a NMEA navigation
device. If selected, SEASAVE
automatically adds current latitude,
longitude, and universal time code to
data header. Select NMEA (Lat/Lon)
Interface in SEASAVE's Configure
menu to control how Lat/Lon data is
incorporated.

SBE 21 Thermozalinograph

Morber of Ext Freg Sampled [landard=0}, iu -rI
Mumber of Ext Waolt 5 ampled [standard=0} m_ or 4) command; see reply

— Sample Interval [secohds]

[T Lat!Lon Dataddded by MMES Interface

Frequercy 0

Frequency 1

E:-c!:E:ma{ Wall

Extermal Yol

Extermal Yol

External Yialt

Listing of channels at
bottom of dialog box
reflects this choice. Must
agree with number
programmed into SBE 21
with Svn (n=0, 1, 2, 3,

from status command
(DS). Voltage channel 0 in
.con file corresponds to
sensor wired to channel 0
on end cap connector,
voltage channel 1 in .con
file corresponds to sensor
wired to channel 1 on end
cap connector, etc.

[5

b adify Data Fﬂrrrrat\l\
I

temperature
corduickviby

pH

Click to modify list of sensors (after number
of frequency channels and voltage words
have been specified above). Data Format
Definition dialog box with a list of sensors
appears. Select sensors.

cridation reduction potential

- spare

zpale

Click to return to Examine / Change
Instrument Configuration File dialog
box. In that dialog box, click Change
Calibration Coefficients to view,
modify, or enter coefficients.
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Old Style SBE 25 SEALOGGER Configuration

SBE 25 SEALODGGER CTD

Used to determine strain gauge
pressure sensor data format. See
reply from status command (DS).

Mt of ExtVolt-Sampled:

—— Firmsane Verson:

Surface PAR - Select if Surface
PAR voltage added by deck unit.
Selecting Surface PAR voltage
adds 2 channels to
Channel/Sensor table.

See Application Note 47.

NMEA - Select if using with a deck
unit connected to a NMEA
navigation device.SEASAVE
automatically adds current latitude,
longitude, and universal time code
to data header. Select NMEA
(Lat/Lon) Interface in SEASAVE's
Configure menu to control how
Lat/Lon data is incorporated.

Modify [ ata Format

Listing of channels at bottom of dialog box reflects this
choice (0 - 7). Must agree with number programmed into
SBE 25 with CC command; see reply from status command
(DS). Voltage channel 0 in .con file corresponds to first
external voltage in data stream, voltage channel 1 to second
voltage in data stream, etc.

iGreater thian- 2.0

i

Real Timie Brata Dutpet R ate: i1 scan per second

Lat/Lon Daté Added by NME2. Interface
Surface P4 Yoltage Added by NMEA Interface

7

1, 2, 4, or 8 scans/second. Used to
calculate elapsed time, if you select
time as a parameter for a display
window. For elapsed time calculation to
be correct, this entry must agree with
number programmed into SBE 25 with
CC command; see reply from status

Frequency 0 temperate command (DS). |
Fraaiencn t:tlr'il‘.'lulffti\-'it_l.l Click to modify list of sensors (after number of
4 ¥ ; : frequency channels and voltage words have

been specified above). Data Format Definition

Pressure Moltage dialog box with a list of sensors appears.
Select sensors.

Stored Yalt 0 altimieter

Stared ol 7 pH

Stored Vall 2 Wransmissometer

Click to return to Examine / Change
Instrument Configuration File dialog
box. In that dialog box, click Change
Calibration Coefficients to view,
modify, or enter coefficients.




Section 4: Configure Menu, Part Il - Instrument .con File

Old Style SBE 31 Configuration

|Most SBE 31 CTD systems do not have a pressure sensor. |

SBE 31 Multi-Channel Counter
Listing of channels at Prassure Sersor Type: |High Resolution Digiquartz wo Temp Comp | _:I
boftltom Orf] dialogh box < Murmber of Data \Words: IE__‘:]
reflects these choices.
i ot A Select to match your system (6, 8,
Murber of T BirA/D Channels: |4 'ri 12, 24, or 33 1/3 scans/second).
I riderwater Unit Szan Rate: |E ang per second /_‘d/

Select if NMEA interface option
installed in SBE 31 and Computer Interfase; |HS-232E -i\ IEEE-488 (GPIB) or RS-232C,

SBE 31 is connected to a B~ ; : based on how SBE 31 is
NMEA navigation device. THER Hiala ke DD ek L connected to computer.

SEASAVE automatically adds Mudify C1ata Format
C“Tre”t I?t[tude, I(éngnu(cjje, and ; e Click to modify list of sensors (after number of
EnlvdersaStITetc,\?MeEtX Latta/lL Frequericy 0 temperature frequency channels and voltage words have
IneterZ::.e i?\ eSCE AS AVE’(sa on) Frequshap 1 conductivity been specified above). Data Format Definition

) : - dialog box with a list of sensors appears.
Configure menu to control how |/ Freguency Z pressure Select seNsors
Lat/Lon data is incorporated. e :

Extemal Yol 0 pH

Estermal Vol 1 oudation reduction !:lnlénriél
Extemal Vlt 2 spare
Extamal Wolt 3 spare

Click to return to Examine / Change
Instrument Configuration File dialog
box. In that dialog box, click Change
Calibration Coefficients to view,
modify, or enter coefficients.
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Section 5: Configure Menu, Part Il -
Calibration Coefficients

This section describes the cal culation and/or source of the calibration
coefficients for the configuration (.con) file, for each type of sensor supported
by Sea-Bird CTDs. SEASAVE uses the sensor calibration coefficientsto
convert the raw data stream into engineering units for display during real-time
data acquisition. This section covers:

e Accessing calibration coefficient dialog boxes
e Cadlibration coefficients for frequency sensors
e Cadlibration coefficientsfor A/D count sensors
e Cdlibration coefficients for voltage sensors

For al other details on the setup of the .con file, see Section 4: Configure
Menu, Part Il - Instrument .con File

For setup of the other items in the Configure menu (Alarms, ASCII Output,
Header Form, Mark Variable Selection, NMEA Lat/Lon Interface, Remote
Display, and Water Sampler Configuration), see Section 3: Configure Menu,
Part | - General System Setup.

Accessing Calibration Coefficients Dialog Boxes

The method for accessing the calibration coefficients to view or modify them
is dependent on whether you are using the Old Style Instrument Configuration
or New Style Instrument Configuration, and is summarized below:

e Old Style Instrument Configuration - In the Configure menu, select Old
Style Instrument Configuration. Click Select [.con] File; browse to the
desired file. Click Examine/Change|.con] File. Click Change Calibration
Coefficients. Double click on the desired sensor; the calibration
coefficients dialog box for the sensor appears.

o New Style Instrument Configuration - In the Configure menu, select New
Style Instrument Configuration / Select Instrument Configuration; browse
to the desired file. In Configure menu, select New Style Instrument
Configuration / Modify Selected Instrument Configuration. Double click
on the desired sensor; the calibration coefficients dialog box for the
Sensor appears.
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Calibration Coefficients for Frequency Sensors

Notes:

e Coefficients g, h, i, j, and fO
provide 1TS-90 (Tqo)
temperature; a, b, c, d, and fO
provide IPTS-68 (Tes)
temperature. The relationship
between them is:
ng =1.00024 Tgo

e See Application Note 31 for
computation of slope and offset
correction coefficients from pre-
and post-cruise calibrations
supplied by Sea-Bird.

e See Calibration Coefficients for
A/D Count Sensors below for
information on temperature
sensors used on the
SBE 16plus, 19plus, and 49.

For all calibration dialog boxes, enter the sensor serial number and calibration
date. Many sensor calibration equations contain an offset term. Unless noted
otherwise, use the offset (default = 0.0) to make small corrections for sensor
drift between calibrations.

Calibration coefficients are discussed below for each type of sensor.
Temperature, conductivity, and Digiquartz pressure sensors are covered first,
followed by the remaining frequency sensor typesin aphabetical order.

Temperature Calibration Coefficients

Enter g, h, i, (or & b, c, d), and fO from the calibration sheet.
Enter values for slope (default = 1.0) and offset (default = 0.0) to make small
corrections for temperature sensor drift between calibrations:

Corrected temperature = (slope * computed temperature) + offset

where

slope = true temperature span / instrument temperature span

offset = (true temperature — instrument reading) * slope; measured at 0 °C

Temperature Sope and Offset Correction Example

At true temperature = 0.0 °C, instrument reading = 0.0015 °C
At true temperature = 25.0 °C, instrument reading = 25.0005 °C
Calculating the slope and offset:

Slope = (25.0—0.0) / (25.0005 — 0.0015) = + 1.000040002
Offset = (0.0 —0.0015) * 1.000040002 = - 0.001500060

Sea-Bird temperature sensors usually drift by changing offset, typically
resulting in higher temperature readings over time for sensors with serial
number less than 1050 and lower temperature readings over time for sensors
with serial number greater than 1050. Sea-Bird’ s data indicates that the drift is
smooth and uniform with time, allowing users to make very accurate
corrections based only on pre- and post-cruise laboratory calibrations.
Calibration checks at sea are advisable to ensure against sensor malfunction;
however, data from reversing thermometersis rarely accurate enough to make
calibration corrections that are better than those possible from shore-based
laboratory calibrations.

Sea-Bird temperature sensors rarely exhibit span errors larger than + 0.005 °C
over the range -5 to +35 °C (0.005 °C/(35 -[-5])Clyear = 0.000125 °C/Clyear),
even after years of drift. A span error that increases more than

+ 0.0002 °C/Clyear may be a symptom of sensor malfunction.
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Note:

Use coefficients g, h, i, j, Ctcor,
and Cpcor (if available on
calibration sheet) for most
accurate results; conductivity for
older sensors was calculated
based on a, b, ¢, d, m, and Cpcor.

Note:

See Application Note 31 for
computation of slope and offset
correction coefficients from pre-
and post-cruise calibrations
supplied by Sea-Bird or from
salinity bottle samples taken at
sea during profiling.

Conductivity Calibration Coefficients

Enter g, h, i, j, Ctcor (or a, b, ¢, d, m) and Cpcor from the calibration sheet.

e  Cpcor makes a correction for the highly consistent change in dimensions
of the conductivity cell under pressure. The default is the compressibility
coefficient for borosilicate glass (-9.57e-08). Some sensors fabricated
between 1992 and 1995 (serial numbers between 1100 and 1500) exhibit a
compression that is slightly less than pure borosilicate glass. For these
sensors, the (hermetic) epoxy jacket on the glass cell is unintentionally
strong, creating a composite pressure effect of borosilicate and epoxy.

For sensors tested to date, this composite pressure coefficient ranges from
-9.57e-08 to -6.90e-08, with the latter value producing a correction to
deep ocean salinity of 0.0057 PSU in 5000 dbars pressure (approximately
0.001 PSU per 1000 dbars).

Before modifying Cpcor, confirm that the sensor behaves differently from
pure borosilicate glass. Sea-Bird can test your cell and calculate Cpcor.
Alternatively, test the cell by comparing computed salinity to the salinity
of water samples from arange of depths, calculated using an AutoSal.

Enter values for slope (default = 1.0) and offset (default = 0.0) to make small
corrections for conductivity sensor drift between calibrations:

Corrected conductivity = (dope* computed conductivity) + offset

where

slope = true conductivity span / instrument conductivity span

offset = (true conductivity — instrument reading) * slope; measured at 0 S/m

Conductivity Sope and Offset Correction Example

At true conductivity = 0.0 S/m, instrument reading = -0.00007 S/m
At true conductivity = 3.5 S/m, instrument reading = 3.49965 S/m
Calculating the dope and offset:

Slope = (3.5-0.0) / (3.49965 - [- 0.00007]) = + 1.000080006
Offset = (0.0 - [-0.00007]) * 1.000080006 = + 0.000070006

The sensor usually drifts by changing span (slope of the calibration curve),
typically resulting in lower conductivity readings over time. Offset error
(error at 0 S/m) is usually dueto electronics drift, and istypically less than
+ 0.0001 S/m per year. Because offsets greater than + 0.0002 S/m are a
symptom of sensor malfunction, Sea-Bird recommends that drift corrections
be made by assuming no offset error, unlessthere is strong evidence to the
contrary or a special need.

Wide Range Conductivity Sensors

A wide range conductivity sensor has been modified to provide conductivity
readingsto 15 Siemens/meter by inserting a precision resistor in serieswith
the conductivity cell. Therefore, the equation used to fit the calibration datais
different from the standard equation. The sensor’ s High Range Conductivity
Calibration sheet includes the equation as well as the cell constant and series
resistance to be entered in the program.

If the conductivity sensor serial number includesaw (an indication that it isa

wide range sensor):

1. After you enter the calibration coefficients and click OK, the Wide Range
Conductivity dialog box appears.

2. Enter the cell constant and series resistance (from the High Range
Conductivity Calibration sheet) in the dialog box, and click OK.
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Note:

See Calibration Coefficients for
A/D Count Sensors below for
information on strain gauge
pressure sensors used on the
SBE 16plus, 19plus, and 49.
See Calibration Coefficients for
Voltage Sensors below for
information on strain gauge
pressure sensors used on
other instruments.

Pressure (Paroscientific Digiquartz) Calibration Coefficients

Enter the sets of C, D, and T coefficients from the calibration sheet. Enter zero

for any higher-order coefficients that are not listed on the calibration sheet.

Enter values for slope (default = 1.0; do not change unless sensor has been

recalibrated) and offset (default = 0.0) to make small corrections for

sensor drift.

e For the SBE 9plus, also enter AD590M and AD590B coefficients from
the configuration sheet.

Bottles Closed (HB - IOW) Calibration Coefficients

No calibration coefficients are entered for this parameter.

The number of bottles closed is calculated by SBE Data Processing’s Data
Conversion module based on frequency range.

Sound Velocity (IOW) Calibration Coefficients

Enter coefficients a0, al, and a2.
Value=a0 + al * frequency + a2 * frequency
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Calibration Coefficients for A/D Count Sensors

Notes:

e These coefficients provide
ITS-90 (Tgo) temperature.

e See Application Note 31 for
computation of slope and offset
correction coefficients from pre-
and post-cruise calibrations
supplied by Sea-Bird.

Note:

See Calibration Coefficients for
Voltage Sensors below for
information on strain gauge
pressure sensors used on other
instruments. See Calibration
Coefficients for Frequency
Sensors above for information
on Paroscientific Digiquartz
pressure Sensors.

For all calibration dialog boxes, enter the sensor serial number and calibration
date. Many sensor calibration equations contain an offset term. Unless noted
otherwise, use the offset (default = 0.0) to make small corrections for sensor
drift between calibrations.

Calibration coefficients are discussed below for each type of sensor:
temperature and strain gauge pressure sensor.

Temperature Calibration Coefficients

For SBE 16plus, 19plus, and 49:
Enter a0, al, a2, and a3 from the calibration sheet.
Enter values for slope (default = 1.0) and offset (default = 0.0) to make small
corrections for temperature sensor drift between calibrations:
Corrected temperature = (slope * computed temperature) + offset
where
slope = true temperature span / instrument temperature span
offset = (true temperature — instrument reading) * slope; measured at 0 °C

Temperature Sope and Offset Correction Example

At true temperature = 0.0 °C, instrument reading = 0.0015 °C
At true temperature = 25.0 °C, instrument reading = 25.0005 °C
Calculating the slope and offset:

Slope = (25.0—0.0) / (25.0005 — 0.0015) = + 1.000040002
Offset = (0.0 —0.0015) * 1.000040002 = - 0.001500060

Sea-Bird temperature sensors usually drift by changing offset, typically
resulting in lower temperature readings over time. Sea-Bird' s data indicates
that the drift is smooth and uniform with time, allowing users to make very
accurate corrections based only on pre- and post-cruise laboratory calibrations.
Calibration checks at sea are advisable to ensure against sensor malfunction;
however, data from reversing thermometersis rarely accurate enough to make
calibration corrections that are better than those possible from shore-based
laboratory calibrations.

Sea-Bird temperature sensors rarely exhibit span errors larger than + 0.005 °C
over the range -5 to +35 °C (0.005 °C/(35 -[-5])Cl/year = 0.000125 °C/Clyear),
even after years of drift. A span error that increases more than

+ 0.0002 °C/Clyear may be a symptom of sensor malfunction.

Pressure (Strain Gauge) Calibration Coefficients

For SBE 16plus and 19plus configured with a strain gauge pressure sensor,
and for all SBE 49s: Enter pAQ, pAl, pA2, ptempAO, ptempA1l, ptempA2,
pTCAO, pTCAL, pTCA2, pTCBO, pTCB1, and pTCB2 from the calibration
sheet. Offset is normally zero, but may be changed for non-zero sea-surface
condition. For example, if the in-air pressure reading is negative, enter an
equal positive value.
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Calibration Coefficients for Voltage Sensors

For all calibration dialog boxes, enter the sensor serial number and calibration
date. Many sensor calibration equations contain an offset term. Unless noted
otherwise, use the offset (default = 0.0) to make small corrections for sensor
drift between calibrations.

Calibration coefficients are discussed below for each type of sensor. Strain
gauge pressure sensors are covered first, followed by the remaining voltage
sensor typesin alphabetical order.

Note: Pressure (Strain Gauge) Calibration Coefficients

See Calibration Coefficients for

A/D Count Sensors above for Enter coefficients:

information on strain gauge e  Pressure sensor without temperature compensation

pressure sensors used on the » Enter AO, Al, and A2 coefficients from the calibration sheet

SBE 16plus, 19plus, and 49. »  For older units with alinear fit pressure calibration, enter M (A1) and
See Calibration Coefficients for B (A0) from the calibration sheet, and set A2 to zero.

Frequency Sensors above for » For dl units, offset is normally zero, but may be changed for non-
information on Paroscientific zero sea-surface condition. For example, if the in-air pressure reading

Digiquartz pressure sensors. is negative, enter an equal positive value.

e  Pressure sensor with temperature compensation
Enter ptempAQO, ptempA1, ptempA2, pTCAOQ, pTCA1L, pTCAZ2, pTCBO,
pTCB1, pTCB2, pAO, pAl, and pA2 from the calibration sheet.

Altimeter Calibration Coefficients
Note:

To enter the altimeter alarm
set point, alarm hysteresis,
and minimum pressure to

Enter the scale factor and offset.
atimeter height = [300 * voltage/ scale factor] + offset

enable alarm, select where
Alarms in SEASAVE's scale factor = full scale voltage * 300/full scale range
Configure menu. full scale range is dependent on the sensor (e.g., 50m, 100m, etc.)

full scale voltage isfrom calibration sheet (typically 5V)

Fluorometer Calibration Coefficients

e Biospherical Natural Fluorometer
Enter Cfn (natural fluorescence calibration coefficient), A1, A2, and B
from calibration sheet.
natural fluorescence Fn = Cfn* 10
production=Al1* Fn/ (A2 + PAR)
chlorophyll concentration Chl = Fn/ (B * PAR)
where
V isvoltage from natural fluorescence sensor
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Note:

See Application Note 39 for complete
description of calculation of Chelsea
Aqua 3 calibration coefficients.

Note:

See Application Note 61 for complete
description of calculation of Chelsea
Minitracka calibration coefficients.

Chelsea Aqua 3

Enter VB, V1, Vacetone, slope, offset, and SF.

Concentration (ug/l) = slope*[(10.0(V/SF) - 10.0VB)/(10.0V1 - 10.0Vacetone)]
+ offset

where

VB, V1, and Vacetone are from calibration sheet

Slope (default 1.0) and offset (default 0.0) adjust readings to conform to

measured concentrations

Scalefactor SF=1.0if CTD gainis1; SF=2if CTD gainis2.0

V is output voltage measured by CTD

Note: SEASAVE can process data for an instrument interfacing with up to

two Chelsea Aqua 3 sensors when using the New Style configuration.

Chelsea Aqua 3 Example - Calculation of Sope and Offset

Current slope = 1.0 and offset = 0.0

Two in-situ samples:
Sample 1 —
Concentration (from SBE Data Processing) = 0.390
Concentration (from water sample) = 0.450
Sample 2 —
Concentration (from SBE Data Processing) = 0.028
Concentration (from water sample) = 0.020

Linear regression to this data yields slope = 1.188 and offset = - 0.013

Chelsea UV Aquatracka

Enter A and B.

Concentration (ug/l) =A * 10.0V - B
where

A and B are from calibration sheet

V is output voltage measured by CTD

Chelsea Minitracka

Enter VVacetone, Vacetonel00, and offset.

Concentration = (100 *[V - Vacetone]/[V acetonel00 - Vacetone]) + offset
where

Vacetone (voltage with O g/l chlorophyll) and Vacetonel00 (voltage
with 100 pg/l chlorophyll) are from calibration sheet

Dr Haardt Fluorometer - Chlorophyll a, Phycoerythrin, or
Yellow Substance
Enter AQ, A1, BO, and B1.
These instruments may have automatic switching between high and low
gains. Select the gain range switch:
» Output Voltage Level if the instrument indicates gain by output
voltage level (< 2.5 voltsislow gain, > 2.5 voltsis high gain)
Low gain: value=A0+ (Al* V)
High gain: vaue=B0+ (B1* V)
» Modulo Bit if the instrument has control lines custom-wired to bitsin
the SBE 9plus modulo word
Bit not set: value=A0+ (Al* V)
Bit set: value=B0+ (B1* V)
» Noneif the instrument does not change gain
vaue=A0+ (A1* V)
where
V = voltage from sensor

Dr Haardt Voltage Level Switching Examples

Example: Chlorophyll a

Low rangescae=10mg/l and Gain=10/2.5=4 mg/l/volt
A0=0.0 Al1=40

Highrangescale=100mg/l and Gain = 100/2.5 = 40 mg/l/volt
B0 =-100 B1=40.0
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Note:

See Application Note 54 for complete
description of calculation of Seapoint
fluorometer calibration coefficients.

Notes:

e See Application Note 9 for
complete description of calculation
of WET Labs FLF and Sea Tech
fluorometer calibration coefficients.

e Offset and scale factor may be
adjusted to fit a linear regression of
fluorometer responses to known
chlorophyll a concentrations.

Seapoint

Enter gain and offset.

Concentration = (V * 30/gain) + offset

where

Gain is dependent on cable used (see cable drawing, pins 5 and 6)

Note: SEASAVE can process data for an instrument interfacing with up to
two Seapoint fluorometers when using the New Style configuration.

Seapoint Rhodamine (New Style configuration only)

Enter gain and offset.

Concentration = (V * 30/gain) + offset

where

Gain is dependent on cable used (see cable drawing, pins 5 and 6)

WET LabsFlash Lamp Fluorometer (FLF) and Sea Tech
Enter scale factor and offset.

Concentration = (voltage * scale factor / 5) + offset

where

Scale factor is dependent on fluorometer range

Fluorometer Switch-Selectable Range Scale
(milligrams/m3 or micrograms/liter) Factor
Sea Tech 0-3 3

0—10 (default) 10

0-30 30

0-100 100

0-300 300
0-1000 1000

WET Labs 0-100 100

FLF 0 — 300 (default) 300
0-1000 1000

Offset is calculated by measuring voltage output when the light sensor is
completely blocked from the strobe light with an opaque substance such
as heavy black rubber:  offset = - (scale factor * voltage) / 5

Turner 10-005

This sensor requires two channels - one for the fluorescence voltage and
the other for the range voltage. Make sure to select both when configuring
the instrument.

For the fluorescence voltage channel, enter scale factor and offset.
concentration = [fluorescence voltage * scale factor / (range * 5)] + offset
where

range is defined in the following table

Range Voltage Range
< 0.2 volts 1.0
>0.2volts and < 0.55volts 3.16
>0.55volts and <0.85volts 10.0
> 0.85 volts 310

Turner 10-AU-005

Enter full scale voltage, zero point concentration, and full scale
concentration from the calibration sheet.

concentration = [(1.195 * voltage * (FSC —ZPC)) / FSV] + ZPC
where

voltage = measured output voltage from fluorometer

FSV = full scale voltage; typically 5.0 volts

FSC = full scale concentration

ZPC = zero point concentration
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Note:

See Application Note 63 for complete
description of calculation of Turner
SCUFA calibration coefficients.

Notes:

e For complete description of
calibration coefficient calculation,
see Application Note 41 for
WetStar and Application Note 62
for ECO-AFL, ECO-FL, and
ECO-FL-NTU.

e For ECO-FL-NTU, a second
channel is required for turbidity.
Set up the second channel as a
User Polynomial, with:
a0 = - Vblank * scale factor
al = scale factor (NTU/volts)
a2=a3=0
where scale factor and Vblank are
for the turbidity measurement.

Turner SCUFA (New Style configuration only)

Enter scale factor, offset, units, mx, my, and b from the calibration sheet.
chlorophyll = (scale factor * voltage) + offset

corrected chlorophyll = (mx * chlorophyll) + (my * NTU) + b

where

NTU = results from optional turbidity channel in SCUFA (see Turner
SCUFA in OBS equations below)

Note: SEASAVE can process data for an instrument interfacing with up to
two Turner SCUFA sensors when using the New Style configuration.

WET LabsAC3

This sensor requires two channels - one for fluorometer voltage (listed
under fluorometersin the dialog box) and the other for transmissometer
voltage (listed under transmissometers). Make sure to select both when
configuring the instrument.

Enter kv, Vh20, and A*X.

concentration (mg/m°®) = kv * (Vout - Vh20) / ArX

where

Vout = measured output voltage

kv = absorption voltage scaling constant (inverse meters/volt)

Vh20 = measured voltage using pure water

A”™X = chlorophyll specific absorption coefficient

WET LabsWetStar, ECO-AFL, and ECO-FL (ECO-AFL and -FL in

New Style configuration only)

Enter VVblank and scale factor.

Concentration (ug/l) = (Vsample - V blank) * scale factor

where

Vsample = in situ voltage output

Vblank = clean water blank voltage output

Scale factor = multiplier (ug/l/Volt)

The calibration sheet lists either:

» Vblank and scale factor, OR

» Vblank and V copro (voltage output measured with known
concentration of coproporphyrin tetramethyl ester). Determine an
initial value for the scale factor by using the chlorophyl|
concentration corresponding to V copro:
scale factor = chlorophyll concentration / (V copro - Vblank)

Perform calibrations using seawater with phytoplankton popul ations that

are similar to what is expected in situ.

Note: SEASAVE can process data for an instrument interfacing with up to

two WET Labs WetStar sensors when using the New Style configuration.

WET Labs CDOM (colored dissolved organic matter) (New Style
configuration only)

Enter Vblank and scale factor.

Concentration (ug/l) = (Vsample - V blank) * scale factor

where

Vsample = in situ voltage output

Vblank = clean water blank voltage output

Scale factor = multiplier (ug/l/Volt)

The calibration sheet lists Vblank and V cdom (voltage output measured
with known concentration of colored dissolved organic matter).
Determine an initial value for the scale factor by using the colored
dissolved organic matter concentration corresponding to Vcdom:

scale factor = cdom concentration / (V cdom - Vblank)

Perform calibrations using seawater with cdom types that are similar to
what is expected in situ.
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Note:

See Application Note 16 for
complete description of calculation of
OBS-3 calibration coefficients.

Note:

e See Application Note 81 for
complete description of calculation
of OBS-3+ calibration coefficients.

e You can interface to two OBS-3+
sensors, or to both the 1X and 4X
ranges on one OBS-3+ sensor,
providing two channels of
OBS-3+ data.

Methane Sensor Calibration Coefficients (New Style
configuration only)

The Capsum M ET S sensor requires two channels — one for the methane
concentration and the other for the temperature measured by the sensor. Make
sure to select both when configuring the instrument.

For the concentration channel, enter D, AO, A1, BO, B1, and B2.

Methane concentration

=exp{DIn[(BO+Blexp Mt )*»( 1 - 1 1} [umol /1]
Where B2 Vm AO0-Al*Vt

Vt = Capsum METS temperature voltage
Vm = Capsum METS methane concentration voltage

For the temperature channel, enter T1 and T2.
Gastemperature= (Vt* TD)+T2  [°C]

OBS/Nephelometer Calibration Coefficients

In general, turbidity sensors are calibrated to a standard (formazin). However,
particle size, shape, refraction, etc. in seawater varies. These variations affect
the results unless field calibrations are performed on typical water samples.

e Downing & Associates[D& A] OBS-3 Backscatterance
Enter gain and offset.
output = (volts* gain) + offset
where
gain = range/5; see calibration sheet for range

e Downing & Associates[D & A] OBS-3+ (New Style configuration only)
Enter AQ, Al, and A2.
output = Al + (A1* V) + (A2* V?)
where
V = voltage from sensor (milliVolts)
A0, Al, and A2 = calibration coefficientsfrom D & A calibration sheet
Note: SEASAVE can process data for an instrument interfacing with up to
two OBS-3+ sensors.

e Chesea
Enter clear water value and scale factor.
turbidity [F.T.U.] = (10.0V - C) / scale factor
where
V = voltage from sensor
See calibration sheet for C (clear water value) and scale factor

e Dr.Haardt Turbidity

Enter AQ, A1, BO, and B1. Select the gain range switch:

» Output Voltage Level if the instrument indicates gain by output
voltage level (< 2.5 voltsislow gain, > 2.5 voltsis high gain)
Low gain: value=A0+ (Al* V)

High gain: vaue=B0+ (B1* V)

» Modulo Bit if the instrument has control lines custom-wired to bitsin
the SBE 9plus modulo word
Bit not set; value=A0+ (Al* V)

Bit set: value=B0+ (B1* V)

» Noneif the instrument does not change gain
vaue=A0+ (A1* V)

where

V = voltage from sensor
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Note:

See Application Note 48 for complete
description of calculation of Seapoint
Turbidity calibration coefficients.

Note:

See Application Note 63 for complete
description of calculation of Turner
SCUFA calibration coefficients.

Note:

See Application Note 19 for complete
description of calculation of ORP
calibration coefficients.

IFREMER

This sensor requires two channels - one for the direct voltage and the
other for the measured voltage. Make sure to select both when configuring
the instrument.

For the direct voltage channel, enter vmQ, vdO, dO, and k.

diffusion = [k * (vm—vmo0) / (vd —vd0)] —dO

where

k = scale factor vm = measured voltage
vmO = measured voltage offset vd = direct voltage

vdO = direct voltage offset doO = diffusion offset

Seapoint Turbidity

Enter gain setting and scale factor.

output = (volts* 500 * scale factor)/gain

where

Scale factor isfrom calibration sheet

Gain is dependent on cable used (see cable drawing)

Note: SEASAVE can process data for an instrument interfacing with
up to two Seapoint Turbidity sensors when using the New Style or Old
Style configuration.

Seatech L S6000

Enter gain setting, slope, and offset.

Output = [volts* (range/ 5) * slope] + offset

where

Slopeisfrom calibration sheet.

Range is based on sensor ordered (see calibration sheet) and cable-
dependent gain (see cable drawing to determine if low or high gain):

Rangefor High Gain | Rangefor Low Gain
2.25 75
7.5 25
75 250
225 750
33 100

Note: SEASAVE can process data for an instrument interfacing with up to
two Seatech L S6000 sensors when using the New Style configuration.

Turner SCUFA (New Style configuration only)

Enter scale factor and offset.

NTU = (scalefactor * voltage) + offset

corrected chlorophyll = (mx * chlorophyll) + (my * NTU) + b

where

mx, my, and b = coefficients entered for Turner SCUFA fluorometer
chlorophyll = results from fluorometer channel in SCUFA (see Turner
SCUFA in fluorometer equations above)

Note: SEASAVE can process data for an instrument interfacing with up to
two Turner SCUFA sensors when using the New Style configuration.

Oxidation Reduction Potential (ORP) Calibration
Coefficients

Enter M, B, and offset (mV).
Oxidation reduction potential = [(M * voltage) + B] + offset
Enter M and B from calibration sheet.
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Notes:
e Enter soc and boc values from the
most recent field calibration for
Beckman-type, YSI-type, or Sea-
Bird (SBE 43) oxygen sensor.
e See Application Notes 13-1 and
13-3 for complete description of
calculation of calibration
coefficients for Beckman- or
YSI-type sensors.
e See Application Notes 64 and 64-2
for complete description of
calculation of SBE 43 calibration
coefficients.
¢ Oxygen values computed by
SEASAVE and SBE Data
Processing’s Data Conversion
module differ from values
computed by SBE Data
Processing’s Derive module. Both
algorithms use the derivative of the
oxygen signal with respect to time:
» Quick estimate -
SEASAVE and Data Conversion
compute the derivative looking
back in time, because they share
common code and SEASAVE
cannot use future values while
acquiring real-time data.

» Most accurate results -
Derive uses a user-input
centered window (equal number
of points before and after scan)
to compute the derivative.

Note:

See Application Notes 11 LICOR
(LI-COR sensor), 11 QSP-L
(Biospherical sensor with built-in
log amplifier), and 11-QSP-PD
(Biospherical sensor without
built-in log amplifier) for complete
description of calculation of
calibration coefficients.

Oxygen Calibration Coefficients

Enter the coefficients, which vary depending on the type of oxygen sensor,
from the calibration sheet:

e Beckman- or Y Sl-type sensor (manufactured by Sea-Bird or other
manufacturer) - These sensors require two channels - one for oxygen
current (enter m, b, soc, boc, tcor, pcor, tau, and wt) and the other for
oxygen temperature (enter k and c). Make sure to select both when
configuring the instrument.

Note: SEASAVE can process data for an instrument interfacing with up to
two Beckman- or Y Sl-type oxygen sensors when using the New Style or
Old Style configuration.

e |OW sensor - These sensors require two channels - one for oxygen
current (enter b0 and b1) and the other for oxygen temperature (enter a0,
al, a2, and a3). Make sure to select both when configuring the instrument.
Vaue=b0+[bl* (@0 +al* T+a2* T>+a3* T°) * C]
where
T is oxygen temperature voltage, C is oxygen current voltage

e Sea-Bird sensor (SBE 43) (New style configuration only) -
This sensor requires only one channel. Enter Soc, Boc, Voffset, tcor, pcor,
and tau.
OX =
[Soc*{ (V+V offset)+(tau* 5V/5t)} +Boc* exp(-0.03T)]* exp(tcor* T+pcor* P)* Oxsat(T,S)
where
OX = dissolved oxygen concentration (ml/l)
T = measured temperature from CTD (°C)
P = measured pressure from CTD (decibars)
S = calculated salinity from CTD (PSU)
V = temperature-compensated oxygen signal (volts)
8V /8t = derivative of oxygen signal (volts/sec)
Oxsat(T,S) = oxygen saturation (mi/l)
Note: SEASAVE can process data for an instrument interfacing with up to
two SBE 43 oxygen sensors when using the New Style configuration.

PAR/Irradiance Calibration Coefficients

Underwater PAR Sensor

Enter M, B, calibration constant, multiplier, and offset.

PAR = [multiplier * (10°* 10(V-B)/M) / calibration constant] + offset
Where

Calibration constant, M, and B are dependent on sensor type.

e Biospherical PAR sensor
- PAR sensor with built-in log amplifier (QSP-200L, QSP-2300L,
QCP-2300L, or MCP-2300)]:
Typicaly, M =1.0and B =0.0.
Calibration constant
=10 °/ wet calibration factor from Biospherical calibration sheet.
- PAR sensor without built-in log amplifier (QSP-200PD, QSP-2200 (PD),
or QCP 2200 (PD)):
M and B are taken from Sea-Bird calibration sheet.
Cadlibration constant
= Cg calibration coefficient from Sea-Bird calibration sheet
=109/ calibration coefficient from Biospherical calibration sheet
e LI-COR PAR sensor
Calibration constant is LI-COR in water calibration constant.
Enter calibration constant, M, and B from calibration sheet.
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Notes:

e Selection of Par / Irradiance,
Biospherical / Licor as the voltage
sensor is also applicable to the
Chelsea PAR sensor.

o For complete description of
calculation of surface PAR
calibration coefficients,
see Application Note 11S
(SBE 11plus Deck Unit) or 47
(SBE 33 or 36 Deck Unit).

Notes:

e See Application Notes 18-1, 18-2,
and 18-4 for complete description
of calculation of pH calibration
coefficients.

e SEASOFT-DOS < version 4.008
ignored temperature compensation
of a pH electrode. The relationship
between the two methods is:
pH = pH old + (7 — 2087/°K)

For older sensors, run pHfit version
2.0 (in SEASOFT-DOS) using
Vout, pH, and temperature values
from the original calibration sheet
to compute the new values for
offset and slope.

e Chelsea PAR sensor
Calibration constant
=109/0.01 (for unitsof microEinsteins/sec-m?) or
=109/0.04234 (for units of quanta/sec—m?)
M =1.0/(loge* A1* 1000) = 1.0/ (0.43429448 * A1 * 1000)
B=-M*loge* AO=-M * 0.43429448 * AO
where A0 and A1 are constants from Chelsea calibration sheet with an
equation of form: PAR = A0+ (A1 * mV)
Multiplier can be used to scale output, and is typically set to 1.0.
Note: SEASAVE can process data for an instrument interfacing with up to two
PAR/irradiance sensors when using the New Style configuration.

Biospherical Surface PAR Sensor
A surface PAR sensor is selected by clicking Surface PAR voltage added in
the Configure dialog box. Enter conversion factor and ratio multiplier.

pH Calibration Coefficients
Enter the slope and offset from the calibration sheet:
pH = 7 + (Vout — offset) / (°K * 1.98416e-4 * slope)

where
°K = temperature in degrees Kelvin

Pressure/FGP (voltage output) Calibration Coefficients

Enter scale factor and offset.
output [Kpa] = (volts* scale factor) + offset
where:

scale factor = 100 * pressure sensor range [bar] / voltage range [volts]
Note: SEASAVE can process data for an instrument interfacing with
up to eight pressure/fgp sensors when using the New Style or Old
Style configuration.

Suspended Sediment Calibration Coefficients (New Style
configuration only)

The Sequoia L I SST-25 sensor requires two channels — one for scattering
output and the other for transmission output. Make sure to select both when
configuring the instrument.

For the scattering channel, enter Total volume concentration constant (Cal),
Sauter mean diameter calibration (o), Clean H,O scattering output (V g), and
Clean H,0 transmission output (V) from the calibration sheet. For the
transmission channel, no additional coefficients are required; they are all
defined for the scattering channel.

Optical transmission =1 =V1/ Vg

Beam C = -1In(1)/0.025 [1/ meters]

Total Volume Concentration=TV =Ca * [ (Vs/t)-Vg] [uliters/ liter]
Sauter Mean Diameter =SMD =a* [TV /(-In(t)] [microng]

where

V1 = transmission channel voltage output

Vg = scattering channel voltage output

The calibration coefficients supplied by Sequoia are based on water containing
spherical particles. Perform calibrations using seawater with particle shapes
that are similar to what is expected in situ.
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Transmissometer Calibration Coefficients

Note: e SeaTech, Chelsea (Alphatracka), and WET Labs Cstar

See Application Note 7 for Enter M, B, and path length (in meters)

complete description of Path length (distance between lenses) is based on sensor size
computation of M and B. (for example, 25 cm transmissometer = 0.25m path length, etc.).

light transmission (%) =M * volts + B

where

M=(Tw/[W0-YQ]) (A0O-YO0)/(Al-Y1)

B=-M*Y1

and

A0 = factory voltage output in air (factory calibration from transmissometer

manufacturer)

A1 = current (most recent) voltage output in air

YO0 = factory dark or zero (blocked path) voltage (factory calibration from

transmissometer manufacturer)

Y 1 = current (most recent) dark or zero (blocked path) voltage

WO = factory voltage output in pure water (factory calibration from

transmissometer manufacturer)

Tw =% transmission in pure water

(for transmission relative to water, Tw = 100%; or

for transmission relative to air, Tw is defined by table below.

Tw =% Transmission in Pure Water
(relativeto AIR)

Wavelength 10 cm Path Length | 25 cm Path Length
488 nm (blue) 99.8% 99.6%
532 nm (green) 99.5% 98.8%

660 nm (red) 96.0 - 96.4% 90.2 - 91.3%

Transmissometer Example

(from calibration sheet) A0 = 4.743 volts, Y0 = 0.002 volts,

WO = 4.565 volts

Tw =100% (for transmission relativeto water)

(from current calibration) A1 = 4.719 voltsand Y 1 = 0.006 volts
M = 22.046

B=-0.132

Note: SEASAVE can process data for an instrument interfacing
with up to two transmissometersin any combination of Sea Tech,
Chelsea Alphatracka, and WET Labs Cstar, when using the New
Style configuration.

e WET LabsAC3
This sensor requires two channels - one for fluorometer voltage (listed
under fluorometersin the dialog box) and the other for transmissometer
voltage (listed under transmissometers). Make sure to select both when
configuring the instrument.
Enter Ch20, Vh20, VDark, and X from calibration sheet.
Beam attenuation = {[log (Vh2o - VDark) - log (V - VDark)] /X} + Ch20
Beam transmission (%) = exp ( -beam attenuation * X) * 100
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User Polynomial (for user-defined sensor) Calibration
Coefficients

The user polynomial allows you to define an equation to relate the sensor
output voltage to calculated engineering units, if your sensor is not pre-defined
in Sea-Bird software.

Enter a0, al, a2, and a3.

Va=ad+(al* V) +(a2* V3 + (a3* V9)

where:

V = voltage from sensor

a0, al, a2, and a3 = user-defined sensor polynomial coefficients

If desired, enter the sensor name. This name will appear in the data file header.
Note: SEASAVE can process data for an instrument interfacing with up to
three sensors defined with user polynomials when using the New Style or

Old Style configuration.

Wet Labs ECO-FL-NTU Example

For the turbidity channel, NTU = (Vsample — Vblank) * scale factor

Set this equal to user polynomial equation and calculate a0, al, a2, and a3.
(Vsample —Vblank) * scalefactor =a0 + (al* V) + (a2 * V2) + (a3 * V3)
Expanding |eft side of equation and using consistent notation (Vsample = V):
scale factor * V —scale factor * Vblank =a0 + (al * V) + (a2 * V?2) + (a3 * V3)
Left side of equation has no V2 or V3 terms, so a2 and a3 are 0; rearranging:
(—scalefactor * Vblank) + (scalefactor* V) =al + (al * V)

a0 = —scalefactor * Vblank al = scalefactor a2=a3=0

Zaps Calibration Coefficients

Enter M and B from calibration sheet.
z=(M * volts) + B [nmoles]
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Section 6. ScreenDisplay Menu -
Setting Up SEASAVE Displays

This section describes how to set up and arrange SEASAVE display windows.

SEASAVE can have up to ten display windows. Edit a display window to
select desired parameters, number of digits for data display, and plot
characteristics (labels, grids, etc.). Thisinformation is saved in a setup file for
each display window. File extensions vary, depending on display type: .dso for
overlay plot displays, .dsf for fixed displays, and .dss for scrolled displays.

Adding a New Display Window

1

2.

In the ScreenDisplay menu, select Add New Display Window and select
the window type - fixed, scroll, or overlay (plot), OR

In the Toolbar, click the New Fixed Display, New Scrolled Display, or
New Overlay Display button.

The new window appears. Setup of the window display is detailed below.

Setting Up / Editing a Display Window

Note:

The display window size and location in
the SEASAVE window, and the window
update rate, is not included in the
display (.dsf, .dso, or .dss) file. This
information, along with the names of
the display files, is included in the
SEASAVE configuration (.cfg) file. To
save the entire setup, you must save
the .cfg file (File menu, Save
SEASAVE Configuration As).

1

2.

Click in the desired window.

In the ScreenDisplay menu, select Edit Selected Display Window, OR

Right click in the desired window and select Setup. The Display Setup

dialog box appears. The selections in the dialog box vary, depending on

the display type (see Fixed or Scrolled Display and Overlay Plot Display

below). All three dialog boxes have the following buttons:

o Select Display File - select an existing display file for the window.

e Moadify Display Parameters - modify the existing display setup;
brings up aDisplay Variables Set Up dialog box specific to the
display type.

e Save Display File - save any changes you make to the display setup.

When you have completed the setup, click OK.

Right click in the desired window and select Update Rate. The Change
Display Rate dialog box appears. The update rate is the time between each
calculation of parameters for update of the display; each display window
can have a different update rate. Enter the number of seconds between
updates and click OK. Note that an update rate faster than 1 second can be
difficult to view on afixed or scrolled display.

If desired, change the display window size and location in the

SEASAVE window:

e Inthe ScreenDisplay menu, select Auto Arrange Display Windows
and select the arrangement type - horizontal tiles, vertical tiles, or
cascade (or, inthe Toolbar, click the Horizontal Tile, Vertical Tile, or
Cascade Button). SEASAVE automatically sizes (all the same size)
and arranges all the windows. OR

e Use standard Windows click-and-drag methods to resize and move
the window(s) as desired.
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Fixed Display or Scrolled Display

Setup for the Fixed and Scrolled Displays are similar.

The Fixed Display Setup dialog box looks like this:

Digplay Setup B

Display File [DSFL

~ Oiptians for Display Fle
Select isplay [DSFIFle |

C:AMy Documentsh T es

Moy Displap Parameters |

Save Dispay [D5FIFle |

o]

Eancel l

Click on Modify Display Parameters to get the Fixed Display Variables Setup

dialog box:

Fixed Dizplay Yariablez Set Up

Rty 80 !Dfaé.‘sure [dh

[ X]
Diec: Digits: |D

Fow #1; itemp-aratur& [T5-30[deg C] Select Vanable| Dec Digte |D_
Fiow #2  {time [2] Selectariable Dec Digits: ID_
Row#3: [scan number SelectVariable| Dec Digts: [0
Row 4. Ipra§sure temperature: [deg L] Select Variable| Der. Digits: |3_
e e CSeloctVariable|  Dec Digts E_.
Foi e rone SelectVariable| Dec Digits: |3_-
FowHT |none SelectVariable| Dec Digits: [3_
RowHE: |none SelectVanable| Dec Cigits: I-é_
Rowtd [rone Select Variable| Dec Digis [3
Flow #11t [none SelectVariable| Dec Digts: [7
Row #11: n'gﬁe SelectVanable| Dec [5igits: ,3_
Row #12 [rane Seloct Variable| Dec Digis [5
Row#12 [none SelectVanable| Dec B'i.gita: Ell
Row #14: [none Select Varable| Dec.Dighs [2
Flow #15: [rone SelectVaisble| Des Dighs 3
Row 118 [rome Select Variable|  [Diec. Digits: |3
Row #17: [none Sefect Variable | Dec Digits EN
Riow #18: [fare SelectVanable| Dec. Digits: N
Row #1 [rone Select Variatle| Dec. Digis: 3
ok | cancel |

Select the desired variable for each row by clicking Select Variable. A dialog
box with alist of variables appears; make your selection and click OK.

Enter the number of desired digits after the decimal point for each variable's
data. When done, click OK.
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Overlay Plot Display

The Display Setup dialog box looks like this:

Display Setup %]

Plat Labiat |Test

Diisplay File [ D50} |E;f\|?mg:am FileshSea-Bird Seazave Wina2 seasoft. o

~ Oiptians for Display File
Select Diplap [ D501 Fle | V' Show Fire Sequence

Modiy Dispiay Patameters |

Gave Diiplay (DSOF | Bolls Lne Confguraion |

[ | it Paging of the Display [~ Shiow Mark Lings

I Display Downcast Only ok | Sk l

The dialog box selections and buttons include:

Plot Label: Label placed at top, center of plot.

Show Fire Sequence, Show Bottle Lines, and Bottle Line
Configuration: For a system integrated with awater sampler.

If Show Fire Sequence selected, SEASAVE lists the bottle closure order
to theright of the plot.

If Show Bottle Lines selected, SEASAVE places a horizontal linein the
plot to indicate the data associated with a bottle closure. Bottle Line
Configuration defines the line - line color and style, and line label.
Auto Paging of the Display: If selected, the display pages down if the
y-axis data exceeds the selected y-axis maximum for the plot. For
example, if you set up the y-axis for 0 to 1000 dbars, and the actual cast
exceeds 1000 dbars, the y-axis minimum/maximum will adjust to 1000 to
2000 dbars so that it can continue to display data.

Display Downcast Only: If selected, SEASAVE only plots datawith
pressure greater than the previous maximum pressure. It cannot
differentiate between temporary upward movement due to ship movement
and when the upcast actually begins, so data points wherethe CTD is
moving upward due to ship heave will not display.

Show Mark Lines: If selected, SEASAVE places ahorizonta linein
the plot to indicate the data associated with the user marking a scan.

See Mark Scansin Section 7: Real-Time Data Acquisition.
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Click on Modify Display Parameters to get the Overlay Display Parameters

Setup dialog box:

Overlay Display Parameters Set Up B
il — = — :
T Shontid Gidsye ol 7] ChangeGidCob I CrangeBackco [JJ}| 06 | Conedl |

T Y .A\Ma

Vaiable TypeJpressure [} SelctVaiatle| Mimm [0
Eabel. |pressure e |?UDU

MoirDive [T MinarDive 2 Dec Digle [7 Chenoe ol | |

ﬁﬁa@g %p’pe: [femperatue, 7590 [dea ] SeectVaile| Miimun [0
Labet |temperature Mab-timum'. 0
Ma]mrDIw.:ﬁ_- Mier i ITD_. Lirie Stile; I—CEM Dec. Digts: [2—- Change Color |.

B ]

Yariable Type: [saliity, P35-78 [P5L) Select Vmialzd'e[ Wi ]30

Labek: ~ fealnity Mair |40

Ma]urDIv..:|5 Miani\c:iz Lheﬁ@]e‘:-lconnw&d -Yl Dae.Digilsz::IE_ Changs Color |.
Wi B

Yeaiable Type: |derisiy, sigmartheta [ka/r 3] SeleetVariable | i [20
Labef |deniity Masiru 28
MajgrBiv: (s MiorDivi[2  LineStle [Commected »] DesDigtef2 Changs ol ||

SR et

Lafiel [sound velocity M [1650

Maior Dw.;.—lT Miﬁer‘iy.:!r Lie S [Cormected 3] Dec. D]‘g'_i;téilﬂ_ | Change Colot !D

The dialog box entriesinclude:

e Gridand Colors: Select abackground color for the plot, and select
whether to show agrid, along with the grid style and color.

e Variable selections and plotting parameters: SEASAVE can plot one
parameter on the y-axis and up to four parameters on the x-axis. For each
parameter, select the desired variable by clicking Select Variable. A
dialog box with alist of variables appears; make your selection and click
OK. Then enter the label for the axis, number of major and minor
divisions on the axis, line style and color, minimum and maximum value
for the axis, and number of digits after the decimal point for the
minimum/maximum value labels. Note that any data that falls below the
minimum will plot a the minimum value; data that falls above the
maximum will plot at the maximum value.

When done, click OK.

64




Section 7: Real-Time Data Acquisition

Section 7: Real-Time Data Acquisition

Note:

To start acquisition without a mouse:

¢ Windows 2000 / XP — Press the Alt
key to show the keyboard shortcuts
(underlines) on menus. Press the
appropriate letter (for example, R for
RealtimeData menu) and use the
arrow and Enter keys to navigate.

e Windows 95 /98 / NT — Keyboard
shortcuts (underlines) appear on
menus at all times. Press the Alt key
and appropriate letter and use the
arrow and Enter keys to navigate.

This section covers:

e  Starting and stopping real-time data acquisition
Firing bottles

Marking scans

Adding NMEA navigation datato a .nav file
Manually turning an SBE 9plus pump on and off

Starting and Stopping Real-Time Data Acquisition

Note:

For SBE 16plus, 19plus,
and 49: Instrument must be
set up to output raw hex
data (OUTPUTFORMAT=0)
for SEASAVE to interpret
the data. See the
instrument user manual.

Inztrument Configuration [ COM] File: lI:'\data\SBES\pmeI_antarctica_1 996\DIT 00171 .COM

1. Inthe RealtimeData menu, select Start Acquisition.

2. TheAcquire and Display Real-Time Data Setup dialog box appears:

Acquire and Display Real-Time Data Set Up ] x|

— lnstrument Canfiguration File O phions:

Exam | Change

Select [[COM] File [.CON] Fila

— Output Data Optiohs
W Store On Digk
Output Data [DAT or HEX] File:

test hex

Enter Output D ata File Mame !

Mumber of Scans to dverage in the Deck Unit: |1

Output ASCI data iz enabled.

COMM Port Configuration

Send data to remote display iz enabled.

START ACQUIRE || Save and Exit

Cancel

Note:

Note that just above the Start Acquire
button, the dialog box indicates if
Output ASCII data (to a COM port, not
to a shared file) and/or sending data to
a Remote Display (through a COM
port) was enabled in the Configure
menu. See ASCII Output and Remote
Display in Section 3: Configure Menu,
Part | - General System Setup.

The dialog box selections include:

e Select .con File: Click to select the instrument configuration file.
The Select Instrument Configuration File dialog box appears. Browse
to the desired file and click OK.

e Exam/ Change .con File: Click to view or modify the instrument
configuration and calibration coefficients. See Section 4: Configure
Menu, Part Il - Instrument .con File.

e Output Data Options. Select Store on Disk to store the raw
(frequencies, A/D counts, and/or voltages) real-time data. If storing
real-time data, click Enter Output Data File Name. Enter Output
Data File Name dialog box appears; browse to the desired file
location, enter the desired file name, and click OK.

e Number of Scansto Averagein the Deck Unit: Applicableto the
SBE 911, 911€, 911plus, and 31 only. For full rate data, set to 1.
NOTE: The SBE 911plus with a new style configuration (.con) file
also has an entry for Scans to Average. The entry in this dialog box
overrides the entry in the .con file.
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e COMM Port Configuration: Click to configure the transfer of data.
The COMM Port Configuration dialog box varies, depending on your
system setup.

» SBE 911, 911e, or 911plus, with or without water sampler, the
dialog box looks like this:

Computer port connected to deck | ASLlglal IR B ITETY
unit SBE 11 Interface connector;
sends commands to and receives | | FT[ [iats COMM Pt ||:|:|M1 'ri

replies from CTD

Baud rate between
CTLr Drata Band Rate: |1E|2|]|:|— deck unit and
Computer port connected to deck : computer; must agree
unit Modem Channel connector; [ DBeck Hrit-Modem COMM Pot: |m with deck unit setting.

sends commands to and receives
replies from the water sampler
(through the CTD); selection does

not affect operation if not using 0k I Eancel I

water sampler.

» SBE 19, 19plus, or 25, with SBE 32 Carousel water sampler,
the dialog box looks like this:

Computer port connected to SBE 33 COMM Port Configuration E

Serial Data connector; sends

commands to and receives replies | T [ata COWM Fart iEEIM'I |
from the CTD (through Carousel) Must agree with

T SBE 33 dip switch
Baud Rate between SBE 33 and Compuler. i1 5200 | setting (9600 or 4800)

Must agree with CTD setup and | — Baud Rats betiweet SBE 32 and CTD: [ =
SBE 33 dip switch setting (600, . ' . Computer port
1200, 2400, or 4300) Dissk Lnit Madem COMM Pat BHE —|connected to SeE 33

Carousel Data
connector; sends

ak l Canical| commands to and
receives replies from

SBE 32 Carousel

» SBE 16, 16plus, 19, 19plus, 21, 25, 45, or 49 without SBE 32
Carousdl water sampler, the dialog box looks like this:

CTD with PDIM and SBE 36 deck ¥ 3 e CTD with PDIM and SBE 36 deck
unit: Computer port connected to COMM Fort Configuration 4 unit: Baud rate between SBE 36

SBE 36 Serial Data connector; and computer; must agree with
sends commands to and receives  — T sty COMM Fart ||:|:|M‘| vi SBE 36 dip switch setting (9600
replies from CTD (through PDIM) or 19200)

SBE 21 with Interface Box: . . e SBE 21 with Interface Box: baud
Computer port connected to CTD Data Baud Rate: |'|E'2|:IEI E i rate between Interface Box and
Interface Box RS-232C connector; computer; must agree with baud
sends commands to and receives Deck it Madem COMM Port: |m ,i programmed by user into SBE 21
replies from SBE 21 (through Box) / (600, 1200, 2400, 4800, 9600,
SBE 45 with optional 90402 not applicable 19200, or 38400)

Interface Box: Computer port (selection does not o SBE 45 with optional 90402
connected to Interface Box PC affect operation) [k l Cancel Interface Box: Box: baud rate
connector; sends commands to and between Box and computer; must
receives replies from SBE 45 agree with baud programmed by
(through Box) user into Box (4800, 9600, or
Instrument connected directly to 19200)

computer: Computer port connected e Instrument connected directly to
to instrument; sends commands to computer: Baud rate between
and receives replies from instrument instrument and computer; must

agree with instrument setup
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e Start Acquire: Begin processing and displaying data.

A.

If you selected Store on Disk above, and selected Prompt for
Header Information in the Header Form setup (Configure menu),
the Header Information dialog box appears. Fill in the desired
header and click OK.

A message similar to one of the following will appear

(message dependent on the instrument and if CTD is connected
to awater sampler):

For an instrument that is started by movement of a magnetic
switch (such as SBE 19, 19plus, or 25) -

Tutn anthe SEE T3 using the magnetic switch;

Secords: 55

SEASAVE alows 60 seconds after you click Start Acquire for
you to turn on the CTD magnetic switch. SEASAVE will time
out if datais not received from the instrument within thistime.
The time can be increased if needed (see Appendix I: Command
Line Operation).

For other instruments (such as an SBE 16, 16plus, 21, 45, 49, or
911plus) -

Waiting... | %]

Watting:tar data fram the deck unit.

Seconds: B7

SEASAVE will timeout if datais not received from the
instrument within 60 seconds.

e Saveand Exit: Save the real-time data setup (.con and datafile
names, number of scansto average, and COMM port configuration).
If saved, the next time you select Start Acquisitionin the
RealtimeData menu, the dialog box will appear with your
saved selections.

3. Tostop data acquisition: In the RealtimeData menu, select
Stop Acquisition.
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Firing Bottles

Water sampler bottles can be fired by command from SEASAVE. SEASAVE
automatically writes bottle sequence number, bottle position, date, time, and
beginning and ending scan numbers to a bottle log (.bl) file each time a bottle
fire confirmation is received from the water sampler. The beginning and

Note:
The .bl file has the same file
name and is placed in the same

directory as the data file. For ending scan numbers correspond to approximately a 1.5-second duration for
example, if the data file is each bottle. For a911plus system, SEASAVE also automatically setsthe
testl.hex, the .bl file is test1.bl. bottle confirm bit in the data (.dat) file for al scans within a 1.5-second

duration after a bottle firing confirmation is received from the water sampler.
To fire bottles:

1. Set up the water sampler in the Configure menu
(see Water Sampler Configuration in Section 3: Configure Menu,
Part | - General System Setup).

2. Start real-time data acquisition.

3. IntheView menu, select Fire Bottle Control. The Bottle Fire dialog
Note: box appears.

If desired, you can fire bottles . .

without using the Bottle Fire
dialog box. Each time you want to
fire a bottle, select Fire Bottle in

the RealTimeData menu, or press
Ctrl F3.

# Firedt [0

4. When desired, click Fire Bottle.

e |f you selected Sequentia or Table driven in Water Sampler
Configuration (Step 1), the dialog box displays the number of the
fired bottle.

e |f you selected User Input in Water Sampler Configuration (Step 1),
SEASAVE prompts you to enter the bottle number.
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Marking Scans

Note:

The .mrk file has the same file
name and is placed in the
same directory as the data file.
For example, if the data file

is testl.hex, the .mrk file

is testl.mrk.

Note:

If desired, you can mark scans
without using the Mark Scan
Control dialog box. Each time you
want to mark a scan, select Mark
Scan in the RealTimeData menu,
or press Ctrl F5.

Mark Scan allows you to copy the most recent scan of datato a mark (.mrk)

file as desired. The .mrk file can be used to manually note water sampler bottle

firings, compare CTD datawith data from a Thermosalinograph taken at the
sametime, or to mark significant eventsin the cast (winch problems, large
waves causing ship heave, etc.) for later review and analysis of the data.

If aplot display is set up to Show Mark Lines, SEASAVE aso draws a
horizontal line in the plot each time you mark a scan.

To mark scans:

1. Setup Mark Variable Selection in the Configure menu (see Mark Variable

Selection in Section 3: Configure Menu, Part | - General System Setup).
2. Start real-time data acquisition.

3. IntheView menu, select Mark Scan. The Mark Scan Control dialog

box appears.
Mark Scan Control E2

#Marks: 0

4. When desired, click Mark Scan. The dialog box displays how many
scans have been marked (copied to .mrk file).

Adding NMEA Data to .nav File

Note:

The .nav file has the same file
name and is placed in the
same directory as the data file.
For example, if the data file

is testl.hex, the .nav file

is testl.nav.

Note:

If desired, you can add data to
the .nav file without using the
NMEA Data dialog box. Each time
you want to add data, select Add
to .nav File in the RealTimeData
menu, or press Ctrl F7.

NMEA Data Display alows you to view the latitude, longitude, and time
during data acquisition, and to select scans to be written to a.nav file, if the
NMEA Lat/Lon Interface has been set up. Each scan written to the .nav file
contains latitude, longitude, time, scan number, and pressure.

To add datato a .nav file:

1. Set upthe NMEA Interface in the Configure menu (see NMEA Lat/Lon
Interface in Section 3: Configure Menu, Part | - General System Setup).

2. Start real-time data acquisition.

3. IntheView menu, select NMEA Data Display. The NMEA Data dialog
box appears.
NMEA Data =]

La!;itw_:ier, |
Longtude: |

Crate/Timie: |

vl b BN File

4. Whendesired, click Add to .nav File.
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Turning Pump On / Off

Note:

You must start SEASAVE from
the command line, using the -pc
command, to enable pump turn
on / off from SEASAVE. If you do
not, Turn Pump On and Turn
Pump Off will remain grayed out
and be unavailable after you start
data acquisition.

SEASAVE allows you to manually turn a911plus  pump on and off during
data acquisition. This may be useful if your system isintegrated with an
acoustic instrument, to provide a quiet period during its data acquisition.
To manually turn SBE 911plus pump on / off;
1. Start SEASAVE from the command line (select Run in the Windows Start
menu), using the -pc command line option:

Path\seasave.exe -pc (path islocation of seasave.exe on your computer)
2. SEASAVE opens. Set up the system and displays as desired.
3. Start real-time data acquisition.

4, When desired:
In the Rea Time Data menu, select Turn Pump On or Turn Pump Off, OR
Press Ctrl F2 (pump on) or Ctrl F4 (pump off).
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Section 8: Displaying Archived Data

Note:

To display archived data without

a mouse:

o Windows 2000 / XP — Press the Alt
key to show the keyboard shortcuts
(underlines) on menus. Press the
appropriate letter (for example, A for
ArchivedData menu) and use the
arrow and Enter keys to navigate.

o Windows 95, 98, and NT — Keyboard
shortcuts (underlines) appear on
menus at all times. Press the Alt key
and appropriate letter and use the
arrow and Enter keys to navigate.

Note:

Note that just above the Start Acquire
button, the dialog box indicates if
Output ASCII data (to a COM port, not
to a shared file) and/or sending data to
a Remote Display (through a COM
port) was enabled in the Configure
menu. These features are available for
archived data as well as for real-time
data. See ASCII Output and Remote
Display in Section 3: Configure Menu,
Part | - General System Setup.

SEASAVE can be used to display and plot archived data:

1.

In the ArchivedData menu, select Start. The Start Archived Data Display
dialog box appears:

X
Data [ DAT or HEX] Fle: |I:\data\SBE9\pmel_antarctica_1 29650110017, dat Celect Data File I

Istrument Canfiguration [ CON] File: |I:\data\SBE9\pmel_antarctica_1 336DI10017.CON Select [.CON] File |

Mumber of Scans to Skip Over: IU Exam | Change
[.CON] File [
Mumber of Seconds to Skip Between Computations: |D

Dutput ASCH data is enabled.

Send data to remote display iz enabled

START DISPLAY “ Save and Exitl Canicl |

The dialog box selections include:

e Select Data File: Click to select an archived datafile. The Select
Data File dialog box appears. Browse to the desired file and
click OK.

e Select .con File: Click to select the instrument configuration (.con)
file. The Select Instrument Configuration File appears. Browse to the
desired file and click OK.

e Exam/ Change .con File: Click to view or modify the instrument
configuration and calibration coefficients. See Section 4: Configure
Menu, Part Il - Instrument .con File.

e Number of Scansto Skip Over: Allows you to skip any number of
scans at the beginning of the data, allowing you to skip data from
before the cast actually began (i.e., when the instrument was on deck
and initially soaking in the water).

e Number of Secondsto Skip between Computations. Allows you to
skip data, speeding up the display. To calculate parameters for all
data, set to 0. Note that this interacts with the Update Rate set for
each display window, asillustrated by the examples below:
Example 1:

Number of Seconds to Skip between Computations = 5 seconds
Display Update Rate = 10 seconds

SEASAVE calculates parameters every 5 seconds, but updates the
display only every 10 seconds.

Example 2;

Number of Seconds to Skip between Computations = 10 seconds
Display Update Rate = 5 seconds

SEASAVE calculates parameters every 10 seconds, and updates the
display only every 10 seconds.

e Start Display: Begin processing and displaying data.

e Saveand Exit: Save the archived data display setup (data and .con
file names, number of scans to skip over, and number of secondsto
skip between computations). If saved, the next time you select Start
in the ArchivedData menu, the dialog box will appear with your
saved selections.
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2.

To pause and restart data display: In the ArchivedData menu, select
Pause. The data display stops, but SEASAVE retains information on
where it stopped. In the ArchivedData menu, select Continue when ready
to restart the display where it stopped.

Toadjust ratethat data isdisplayed: In the ArchivedData menu, select
Faster, Slower, or No Wait. No Wait plays back data at the rate at which it
was acquired.

To stop data display: In the ArchivedData menu, select Stop. The data
display stops.
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Section 9: Processing Data

Sea-Bird provides software, SBE Data Processing, for converting the raw .hex
or .dat datafile into engineering units, editing (aligning, filtering, removing
bad data, etc.) the data, calculating derived variables, and plotting the
processed data.

Note:

Although we provide this
technique for editing a raw .hex
file, Sea-Bird’s strong
recommendation, as described
above, is to always convert the
raw data file and then edit the
converted file

However, sometimes users want to edit the raw .hex or .dat datafile before
beginning processing, to remove data at the beginning of thefile
corresponding to instrument soak time, to remove blocks of bad data, to edit
the header, or to add explanatory notes about the cast. Editing the raw .hex or
.dat file can corrupt the data, making it impossibleto perform further
processing using Sea-Bird softwar e. Sea-Bird strongly recommends that you
first convert the datato a.cnv file (using the Data Conversion modulein

SBE Data Processing), and then use other SBE Data Processing modules to
edit the .cnv file as desired.

.hex Files

The procedure for editing a .hex data file described below has been found to
work correctly on computers running Windows 98, 2000, and NT. If the
editing isnot performed using thistechnique, SBE Data Processing may
reject the edited data file and give you an error message.

1

2.

Make a back-up copy of your .hex data file before you begin.
Run Wor dPad.

In the File menu, select Open. The Open dialog box appears. For Files of
type, select All Documents (*.*). Browse to the desired .hex datafile and
click Open.

Edit the file as desired, inserting any new header lines after the System
Upload Timeline. Note that al header lines must begin with an asterisk
(*), and *END* indicates the end of the header. An example is shown
below, with the added lines in bold:

Sea-Bird SBE 21 Data File:

FileName = C:\Odis\SAT2-0DIS\octl14-19\ocl5 99.hex
Software Version Seasave Win32 v1.10

Temperature SN = 2366

Conductivity SN = 2366

System UpLoad Time = Oct 15 1999 10:57:19

Testing adding header lines

Must start with an asterisk

Place anywhere between System Upload Time & END of header
NMEA Latitude = 30 59.70 N

NMEA Longitude = 081 37.93 W

NMEA UTC (Time) = Oct 15 1999 10:57:19

* Store Lat/Lon Data = Append to Every Scan and Append
to .NAV File When <Ctrl F7> is Pressed

** Ship: Sea-Bird

** Cruise: Sea-Bird Header Test

** Station:

** Latitude:

** Longitude:

*END*

Ok X Ok kX X ok X X * X
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5. IntheFile menu, select Save (not Save As). If you are running
Windows 2000, the following message displays:

You are about to save the document in a Text-Only format, which will
remove all formatting. Are you sure you want to do this?

Ignore the message and click Yes.

6. IntheFile menu, select Exit.

.dat Files

Sea-Bird isnot awar e of atechniquefor editing a .dat filethat will not
corrupt it. Opening a.dat file with any text editor corrupts the file by leaving
behind invisible characters (for example, carriage returns, line feeds, etc.)
when thefileis closed. These characters, inserted semi-randomly through the
file, corrupt the data format. Sea-Bird distributes a utility program with our
Windows software called Fixdat that may repair a corrupted .dat file.

o Fixdat.exeisinstaled with, and located in the same directory as,

SBE Data Processing (the data processing software in our Windows suite
of software).
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Appendix I: Command Line Operation

SEASAVE has several command line parameters, for infrequently

used options:
Parameter Function
-autostart= | Automatically start SEASAVE and data acquisition, saving data

filename

to filename. Filename must include path and extension (.dat for
SBE 9plus; .hex for SBE 16, 16plus, 19, 19plus, 21, 25, or 31).
SEASAVE uses .con file and display setup from last saved
SEASAVE configuration (.cfg). This allows you to set up system
ahead of time, and then have an untrained operator start
acquisition without navigating through SEASAVE's menus.

-diffd2

Add [(secondary sensor sigma-2) - (primary sensor sigma-2)]
to list of variablesfor display.

_pC

Enable pump control for SBE 911plus from within SEASAVE.
Turn Pump On and Turn Pump Off selectionsin RealtimeData
menu remain grayed out if this parameter is not used.

-wsN

Change time to wait for movement of magnetic switch from off
to on (for SBE 19, 19plus, and 25) from default 90 seconds to

N seconds. After you start real-time data acquisition, SEASAVE
waits up to N seconds for you to turn the instrument’ s magnetic
switch on before timing out.

Automatically start SEASAVE and data display, but do not save
data until user responds to save prompt. SEASAVE uses .con file
and display setup from last saved SEASAVE configuration
(.cfg). Thisalows you to view, but not save, data acquired
during soak time, eliminating the need to edit the data file later to
remove these scans.

-nmeatime

For NMEA navigation device messages that contain time but not
date, this parameter affects NMEA UTC Timein datafile header
and NMEA date/timein NMEA Data dialog box on screen
during dta acquisition. See description below.

Note: If specifying multiple parameters, insert a space between each parameter

inthelist.

For the -nmeatime command line parameter:

-nmeatime L Information in
If NMEA Included in Information In NMEA Data
M essage NMEA UTC Time .
Command : dialog box
Includes . in Header
Line? on screen
Date & time (no effect) NMEA time & date | NMEA time & date
Time only No (none) NMEA time only
Time only Yes NMEA time NMEA time &
computer date
No date or
time (no effect) (none) (none)

Notes:

e To view NMEA Data dialog box: in
the View menu, select NMEA
Data Display.

e System Upload Time in the data
file header is always computer
time and date, regardless of
whether a NMEA navigation
device is transmitting data.
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Notes:

o If the path includes any
spaces, enclose the path in
guotes (“path”). See the
examples.

¢ An alternative method of
running SEASAVE with a
Command Line Parameter
is from a command prompt.

To run SEASAVE with aCommand Line Parameter:

1. Inthe Windows Start menu, select Run. The Run dialog box appears.
Enter the command line parameter(s) as shown below:

Path\seasave.exe parameterl parameter2 . . .

where Path is the location of seasave.exe on your computer, and one or
more command line parameters are listed.

Examples

e “C:\Program Files\Sea-Bird\seasave.exe” -pc -diffd2 -ws180 (enables3 parametersshown)
e “C:\Program Files\Sea-Bird\seasave.exe” —pc (enables1 parameter shown)

e “C:\Program Files\Sea-Bird\seasave.exe” —autostart=“C:\Test Directory\testdata.hex”
(automatically starts SEASAVE and data acquisition, saving datato C:\Test Directory\testdata.hex)

2. SEASAVE opens. Set up the system and displays as desired. The
functions specified by the command line parameters are enabled.
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Appendix Il: Configure (.con) File Format

Shown below is aline-by-line description of the .con file contents, which can
be viewed in atext editor.

Line Contents

1 Conductivity sensor serial number

2 Conductivity M, A, B, C, D, CPCOR

3 Conductivity cell_const, series r, slope, offset, use GHIJ coefficients?

4 Temperature sensor serial number

5 Temperature FO, A, B, C, D, slope, offset, use GHIJ coefficients?

6 Secondary conductivity sensor serial number

7 Secondary conductivity M, A, B, C, D, PCOR

8 Secondary conductivity cell_const, series_r, slope, offset, use GHIJ coefficients?

9 Secondary temperature sensor serial number

10 Secondary temperature FO, A, B, C, D, slope, offset, use GHIJ coefficients?

11 Pressure sensor serial number

12 Pressure T1, T2, T3, T4, T5

13 Pressure C1 (A1), C2 (AD), C3, C4 (A2) - parameters in parentheses for strain gauge sensor

14 Pressure D1, D2, slope, offset, pressure sensor type, AD590 M, AD590 B

15 Oxygen (Beckman/YS1 type) sensor serial number

16 Oxygen (Beckman/YSIl type) M, B, K, C, SOC, TCOR

17 Oxygen (Beckman/YSI1 type) WT, PCOR, TAU, BOC

18 pH sensor serial number

19 pH slope, offset, VREF

20 PAR light sensor serial number

21 PAR cal const, multiplier, M, B, surface cc, surface r, offset

22 Transmissometer (SeaTech, Chelsea AlphaTracka, WET Labs Cstar) sensor serial number

23 Transmissometer (SeaTech, Chelsea AlphaTracka, WET Labs Cstar) M, B, path length

24 Fluorometer SeaTech sensor serial number

25 Fluorometer SeaTech scale factor, offset

26 Tilt sensor serial number

27 Tilt XM, XB, YM, YB

28 ORP sensor serial number

29 ORP M, B, offset

30 OBS/Nephelometer D&A Backscatterance sensor serial number

31 OBS/Nephelometer D&A Backscatterance gain, offset

32 Altimeter scale factor, offset, hyst, min pressure, hysteresis

33 Microstructure temperature sensor serial number

34 Microstructure temperature pre m, pre_b

35 Microstructure temperature num, denom, AO, Al, A3

36 Microstructure conductivity sensor serial number

37 Microstructure conductivity A0, Al, A2

38 Microstructure conductivity M, B, R

39 Number of external frequencies, number of bytes, number of voltages, instrument type, computer
interface, scan rate, interval, store system time?

40 Data format channels 0 - 9

41 Data format channels 10 - 19

42 Data format channels 20 - 39

43 SBE 16: use water temperature?, fixed pressure, Fixed pressure temperature

44 Firmware version

45 Miscellaneous: number of frequencies from SBE 9, number of frequencies from SBE 9 to be
suppressed, number of voltages from SBE 9 to be suppressed, voltage range, add surface PAR
voltage?, add NMEA position data?, include I0W sensors? Add NMEA depth data?

46 OBS/Nephelometer IFREMER sensor serial number

47 OBS/Nephelometer IFREMER VMO, VDO, DO, K

48 0BS/Nephelometer Chelsea sensor serial number

49 OBS/Nephelometer Chelsea clear water voltage, scale factor

50 ZAPS sensor serial number

51 ZAPS m, b

52 Conductivity sensor calibration date

53 Temperature sensor calibration date

54 Secondary conductivity sensor calibration date

55 Secondary temperature sensor calibration date

56 Pressure sensor calibration date

57 Oxygen (Beckman/YSl type) sensor calibration date

58 pH sensor calibration date

59 PAR light sensor calibration date

60 Transmissometer (SeaTech, Chelsea AlphaTracka, WET Labs Cstar) sensor calibration date

61 Fluorometer (SeaTech) sensor calibration date

62 Tilt sensor calibration date
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63 ORP sensor calibration date

64 0OBS/Nephelometer D&A Backscatterance sensor calibration date

65 Microstructure temperature sensor calibration date

66 Microstructure conductivity sensor calibration date

67 IFREMER OBS/nephelometer sensor calibration date

68 Chelsea OBS/nephelometer sensor calibration date

69 ZAPS sensor calibration date

70 Secondary oxygen (Beckman/YSI type) sensor serial number

71 Secondary oxygen (Beckman/YSI type) sensor calibration date

72 Secondary oxygen(Beckman/YSI type) M, B, K, C, SOC, TCOR

73 Secondary oxygen(Beckman/YSI type) WT, PCOR, TAU, BOC

74 User polynomial 1 sensor serial number

75 User polynomial 1 sensor calibration date

76 User polyl A0, Al, A2, A3

77 User polynomial 2 sensor serial number

78 User polynomial 2 sensor calibration date

79 User polynomial 2 A0, Al, A2, A3

80 User polynomial 3 sensor serial number

81 User polynomial 3 sensor calibration date

82 User polynomial 3 A0, Al, A2, A3

83 Dr. Haardt Chlorophyll fluorometer sensor serial number

84 Dr. Haardt Chlorophyll fluorometer sensor calibration date

85 Dr. Haardt Chlorophyll fluorometer AO, Al, BO, B1, which modulo bit, gain range switching

86 Dr. Haardt Phycoerythrin fluorometer sensor serial number

87 Dr. Haardt Phycoerythrin fluorometer sensor calibration date

88 Dr. Haardt Phycoerythrin fluorometer AO, Al, BO, B1l, which modulo bit, gain range switching

89 Dr. Haardt Turbidity OBS/nephelometer sensor serial number

90 Dr. Haardt Turbidity OBS/nephelometer sensor calibration date

91 Dr. Haardt Turbidity OBS/nephelometer AO, Al, BO, B1l, which modulo bit, gain range switching

92 10W oxygen sensor serial number

93 I10W oxygen sensor calibration date

94 10W oxygen A0, Al, A2, A3, BO, Bl

95 10W sound velocity sensor serial number

96 10W sound velocity sensor calibration date

97 10W sound velocity A0, Al, A2

98 Biospherical natural fluorometer sensor serial number

99 Biospherical natural fluorometer sensor calibration date

100 Biospherical natural fluorometer Cfn, Al, A2, B

101 Sea tech 1s6000 OBS/nephelometer sensor serial number

102 Sea tech 1s6000 OBS/nephelometer sensor calibration date

103 Sea tech 1s6000 OBS/nephelometer gain, slope, offset

104 Fluorometer chelsea Aqua 3 sensor serial number

105 Fluorometer chelsea Aqua 3 sensor calibration date

106 Fluorometer chelsea Aqua 3 scale factor, slope, offset, Vacetone, VB (static), Viug/I

107 Fluorometer turner sensor serial number

108 Fluorometer turner sensor calibration date

109 Fluorometer turner scale factor, offset; or
turner-10au-005 full scale concentration, full scale voltage, zero point concentration

110 Conductivity G, H, 1, J, ctcor, cpcor

111 Temperature FO, G, H, I, J

112 Secondary conductivity G, H, 1, J, ctcor, cpcor

113 Secondary temperature FO, G, H, 1, J

114 WET Labs AC3 beam transmission transmissometer sensor serial number

115 WET Labs AC3 beam transmission transmissometer sensor calibration date

116 WET Labs AC3 beam transmission transmissometer Ch2o, Vh2o, Vdark, x, chlorophyll absorption
Kv, Vh2o, a”x

117 WET Labs WETStar fluorometer sensor serial number

118 WET Labs WETStar fluorometer sensor calibration date

119 WET Labs WETStar Vblank, scale factor

120 Primary conductivity sensor using g, h, i, j coefficients calibration date

121 Primary temperature sensor using g, h, i, j coefficients calibration date

122 Secondary conductivity sensor using g, h, i, j coefficients calibration date

123 Secondary temperature sensor using g, h, i, j coefficients calibration date

124 FGP pressure sensor #0 serial number

125 FGP pressure sensor #0 calibration date

126 FGP pressure sensor #0 scale factor, offset

127 FGP pressure sensor #1 serial number

128 FGP pressure sensor #1 calibration date

129 FGP pressure sensor #1 scale factor, offset

130 FGP pressure sensor #2 serial number

131 FGP pressure sensor #2 calibration date

132 FGP pressure sensor #2 scale factor, offset

133 FGP pressure sensor #3 serial number

134 FGP pressure sensor #3 calibration date

135 FGP pressure sensor #3 scale factor, offset
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136 FGP pressure sensor #4 serial number

137 FGP pressure sensor #4 calibration date

138 FGP pressure sensor #4 scale factor, offset

139 FGP pressure sensor #5 serial number

140 FGP pressure sensor #5 calibration date

141 FGP pressure sensor #5 scale factor, offset

142 FGP pressure sensor #6 serial number

143 FGP pressure sensor #6 calibration date

144 FGP pressure sensor #6 scale factor, offset

145 FGP pressure sensor #7 serial number

146 FGP pressure sensor #7 calibration date

147 FGP pressure sensor #7 scale factor, offset

148 OBS/Nephelometer seapoint turbidity meter sensor serial number
149 OBS/Nephelometer seapoint turbidity meter sensor calibration date
150 Primary OBS/Nephelometer seapoint turbidity meter gain, scale
151 Secondary OBS/Nephelometer seapoint turbidity meter sensor serial number
152 Secondary OBS/Nephelometer seapoint turbidity meter sensor calibration date
153 Secondary OBS/Nephelometer seapoint turbidity meter gain, scale
154 Fluorometer Dr. Haardt Yellow Substance sensor serial number
155 Fluorometer Dr. Haardt Yellow Substance sensor calibration date
156 Fluorometer Dr. Haardt Yellow Substance AO, Al, BO, Bl, which modulo bit, gain range switching
157 Fluorometer Chelsea Minitraka serial number

158 Fluorometer Chelsea Minitraka calibration date

159 Fluorometer Chelsea Minitraka vacetone, vacetonel00, offset

160 Seapoint fluorometer serial number

161 Seapoint fluorometer calibration date

162 Seapoint fluorometer gain, offset

163 Primary Oxygen (SBE 43) serial number

164 Primary Oxygen (SBE 43) calibration date

165 Primary Oxygen (SBE 43) Soc, Tcor, offset

166 Primary Oxygen (SBE 43) Pcor, Tau, Boc

167 Secondary Oxygen (SBE 43) serial number

168 Secondary Oxygen (SBE 43) calibration date

169 Secondary Oxygen (SBE 43) Soc, Tcor, offset

170 Secondary Oxygen (SBE 43) Pcor, Tau, Boc

171 Secondary sea tech 1s6000 OBS/nephelometer sensor serial number
172 Secondary sea tech 1s6000 OBS/nephelometer sensor calibration date
173 Secondary sea tech 1s6000 OBS/nephelometer gain, slope, offset
174 Secondary Chelsea Transmissometer sensor serial number

175 Secondary Chelsea Transmissometer calibration date

176 Secondary Chelsea Transmissometer M, B, path length

177 Altimeter serial number

178 Altimeter calibration date

179 WET Labs AC3 serial number

180 WET Labs AC3 calibration date

181 Surface PAR serial number

182 Surface PAR calibration date

183 SEACATplus temperature sensor serial number

184 SEACATplus temperature sensor calibration date

185 SEACATplus temperature sensor AO, Al, A2, A3, slope, offset

186 SEACATplus serial sensor, scans to average, mode

187 Pressure (strain gauge with span TC) serial number

188 Pressure (strain gauge with span TC) calibration date

189 Pressure (strain gauge with span TC) ptempAO, ptempAl, ptempA2, pTCAO, pTCAl, PTCA2
190 Pressure (strain gauge with span TC) pTCBO, pTCB1, pTCB2, pAO, pAl, pA2, offset
191 SBE 38 temperature sensor serial number

192 SBE 38 temperature sensor calibration date

193 Turner SCUFA fluorometer serial number

194 Turner SCUFA fluorometer calibration date

195 Turner SCUFA fluorometer scale factor, offset, units, mx, my, b
196 Turner SCUFA OBS serial number

197 Turner SCUFA OBS calibration date

198 Turner SCUFA OBS scale factor, offset

199 WET Labs ECO-AFL fluorometer serial number

200 WET Labs ECO-AFL fluorometer calibration date

201 WET Labs ECO-AFL fluorometer vblank, scale factor

202 Userpoly 0 name

203 Userpoly 1 name

204 Userpoly 2 name

205 CAPSUM METS serial number

206 CAPSUM METS calibration date

207 CAPSUM METS D, AO, A1, BO, B1, B2, T1, T2

208 Secondary PAR sensor serial number

209 Secondary PAR sensor calibration date

210 Secondary PAR sensor cal const, multiplier, M, B, offset
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211 Secondary WET Labs WETStar Fluorometer sensor serial number

212 Secondary WET Labs WETStar Fluorometer sensor calibration date

213 Secondary WET Labs WETStar Fluorometer Vblank, scale factor

214 Secondary Seapoint Fluorometer sensor serial number

215 Secondary Seapoint Fluorometer sensor calibration date

216 Secondary Seapoint Fluorometer gain, offset

217 Secondary Turner SCUFA Fluorometer sensor serial number

218 Secondary Turner SCUFA Fluorometer sensor calibration date

219 Secondary Turner SCUFA Fluorometer scale factor, offset, units, mx, my, b

220 WET Labs WETStar CDOM sensor serial number

221 WET Labs WETStar CDOM sensor calibration date

222 WET Labs WETStar CDOM Vblank, scale factor

223 Seapoint Rhodamine Fluorometer sensor serial number

224 Seapoint Rhodamine Fluorometer sensor calibration date

225 Seapoint Rhodamine Fluorometer gain, offset

226 Primary Gas Tension Device sensor serial number

227 Primary Gas Tension Device sensor calibration date

228 Primary Gas Tension Device type

229 Secondary Gas Tension Device sensor serial number

230 Secondary Gas Tension Device sensor calibration date

231 Secondary Gas Tension Device type

232 Sequoia LISST-25A sensor serial number

233 Sequoia LISST-25A sensor calibration date

234 Sequoia LISST-25A Total Volume Conc Const, Sauter Mean Diameter Cal, Clean Water Scattering,
Clean Water Trans

235 SBE 45 output conductivity? Output salinity? Output sound velocity? Use 90402 junction box?
SBE 38 remote temperature?

236 SBE 21 remote temperature type

237 SBE 50 serial number

238 SBE 50 calibration date

239 Secondary Chelsea Aqua 3 fluorometer serial number

240 Secondary Chelsea Aqua 3 fluorometer calibration date

241 Secondary Chelsea Aqua 3 fluorometer scale factor, slope, offset, vacetone, vb, vl

242 Chelsea UV Aquatracka serial number

243 Chelsea UV Aquatracka calibration date

244 Chelsea UV Aquatracka a, b

245 SBE 49 temperature sensor serial number

246 SBE 49 temperature sensor calibration date.

247 SBE 49 temperature sensor AO, Al, A2, A3, slope, and offset.

248 Secondary Turner SCUFA OBS serial number

249 Secondary Turner SCUFA OBS calibration date

250 Secondary Turner SCUFA OBS scale factor, offset
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Appendix Ill: Software Problems

Considerable effort has been made to test and check this software before its
release. However, because of the wide range of instruments that Sea-Bird
produces (and interfaces with) and the many applications that these
instruments are used in, there may be software problems that have not been
discovered and corrected. If a problem occurs, please contact us via phone
(425-643-9866), email (seabird@seabird.com), or fax (425-643-9954) with the
following information:

Instrument serial number

Version of the software originally shipped with the instrument
Version of the software you are attempting to run

Complete description of the problem you are having

If the problem involves the configuration or setup of the software, in most
cases a phone call to Sea-Bird will be sufficient to solve the problem. If you
phone, we would appreciate it if you would be ready to run the software
during the phone conversation.

If the problem involves data analysis or processing, you may be asked to send
asample of the datato Sea-Bird for evaluation.

Known Bugs/Compatibility Issues

1. SEASOFT-DOS termina programs (TERM19, TERM25, etc.) may not
run when SEASAVE isrunning.
Solution: Use SEASOFT-Win32 termina program (SEATERM), or close
SEASAVE to run SEASOFT-DOS terminal program.

2. SEASAVE may not run when a DOS window (such asfor

SEASOFT-DOS) is open:
Solution: Close DOS window. Use Windows software.
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For formulas for the calculation of conductivity, temperature, and pressure, see

Note: the calibration sheets for your instrument.
Algorithms used for calculation of

derived parameters in SEASAVE

and in SBE Data Processing's Formulas for the computation of salinity, density, potential temperature,

Data Conversion. Derive. and specific volume anomaly, and sound velocity were obtained from "Algorithms
SeacalcW modules are iélentical, for computation of fundamental properties of seawater", by N.P. Fofonoff and
except as noted. R.C Millard Jr.; Unesco technical papersin marine science #44, 1983.
e Temperature used for calculating derived variablesis IPTS-68.

Following the recommendation of JPOTS, Teg is assumed to be

1.00024 * Tgy (-21t0 35 °C).

Equations are provided for the following oceanographic parameters:
e density (density, sigma-theta, sigma-1, sigma-2, sigma-4, sigma-t)
e thermosteric anomaly

e gpecific volume

e  gpecific volume anomaly

e geopotential anomaly

e dynamic meters

e  depth (salt water, fresh water)

e sainity

e sound velocity (Chen-Millero, Del Grosso, Wilson)

e average sound velocity

e potential temperature (reference pressure = 0.0 decibars)

e potential temperature anomaly

e  specific conductivity

e derivative variables (descent rate and acceleration) - if input file has not
been averaged into pressure or depth bins

e oxygen (if input file contains pressure, temperature, and either
conductivity or salinity, and has not been averaged into pressure or
depth bins) - also requires oxygen current and oxygen temperature
(for SBE 13 or 23) or oxygen signal (for SBE 43)

e corrected irradiance (CPAR)
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density=p=p(sit,p) [kg/m’]
(density of seawater with salinity s, temperaturet, and pressure p, based on the
equation of state for seawater (EOS80))

Density calculation:

Using the following constants -

BO = 8.24493e-1, Bl = -4.0899e-3, B2 = 7.6438e-5, B3 = -8.2467e-7, B4 = 5.3875e-9,

-5.72466e-3, Cl = 1.0227e-4, C2 = -1.6546e-6, DO = 4.8314e-4, AD0 = 999.842594,

Al = 6.793952e-2, A2 = -9.095290e-3, A3 = 1.001685e-4, A4 = -1.120083e-6, A5 = 6.536332e-9,

FQO = 54.6746, FQL = -0.603459, FQ2 = 1.09987e-2, FQ3 = -6.1670e-5, GO = 7.944e-2, Gl = 1.6483e-2,

G2 = -5.3009e-4, i0 = 2.2838e-3, il = -1.098le-5, i2 = -1.6078e-6, JO =1.91075e-4, MO = -9.9348e-7,
M1 = 2.0816e-8, M2 = 9.1697e-10, EO = 19652.21, E1 = 148.4206, E2 = -2.327105, E3 = 1.360477e-2,

E4 = -5.155288e-5, HO = 3.239908, H1 = 1.43713e-3, H2 = 1.16092e-4, H3 = -5.77905e-7,

KO = 8.50935e-5, K1 =-6.12293e-6, K2 = 5.2787e-8

C Computer Code -
double Density(double s, double t, double p)
// s = salinity PSU, t = temperature deg C ITPS-68, p = pressure in decibars
{
double t2, t3, t4, t5, s32;
double sigma, k, kw, aw, bw;
double val;

t2 = t*t;
t3 = t*t2;
t4 = t*t3;
t5 = t*t4;

if (s <= 0.0) s = 0.000001;

s32 = pow(s, 1.5);

p /= 10.0; /* convert decibars to bars */

sigma = A0 + Al*t + A2*t2 + A3*t3 + A4*t4 + A5*t5 + (BO + Bl*t + B2*t2 + B3*t3 + B4*t4)*s +
(CO + C1*t + C2*t2)*s32 + DO*s*s;

kw = EO + E1*t + E2*t2 + E3*t3 + E4*t4;
aw = HO + H1*t + H2*t2 + H3*t3;
bw = KO + KI1*t + K2*t2;

k = kw + (FQO + FQ1*t + FQ2*t2 + FQ3*t3)*s + (GO + G1*t + G2*t2)*s32 + (aw + (i0 + il*t +
12*t2)*s + (J0*s32))*p + (bw + (MO + M1*t + M2*t2)*s)*p*p;

val =1 - p / k;

if (val) sigma = sigma / val - 1000.0;

return sigma;

Sigma-theta=c4=p (s, 0(s, t, p, 0), 0) - 1000 [kg/m?]
Sigma-1=6,=p (s, 6(s t, p, 1000), 1000) - 1000 [kg/m?]
Sigma-2=06,=p (s, 6(s, t, p, 2000), 2000) - 1000 [kg/m?]
Sigma-4=06,4=p (s 0(s t, p, 4000), 4000) - 1000 [kg/m?]
Sigma-t=c,;=p(st,0)-1000 [kg/m7]
ther mosteric anomaly = 10° ((1000/(1000 + 1)) - 0.97266) [10® m3/kg]
specificvolume= V(s t,p)=1/p [m3¥kg]
specific volume anomaly = § = 108 (V(s, t, p) - V(35,0,p))  [10¥m3kg]
p=p

geopotential anomaly =10 Y, (§xAp) [J/kg] = [m?s?]

Ap,p=0
dynamic meter s = geopotential anomaly / 10.0

(1 dynamic meter = 10 JKg;
(Sverdup, Johnson, Flemming (1946), UNESCO (1991)))
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depth= [m]

Depth calculation:

C Computer Code —
// Depth
double Depth(int dtype, double p, double latitude)
// dtype = fresh water or salt water, p = pressure in decibars, latitude in degrees
{
double x, d, gr;
if (dtype == FRESH_WATER) /* fresh water */
d=p * 1.019716;
else { /* salt water */
x = sin(latitude / 57.29578);
X = X * X3
gr = 9.780318 * (1.0 + (5.2788e-3 + 2.36e-5 * x) * x) + 1.092e-6 * p;
d = (((-1.82e-15 * p + 2.279e-10) * p - 2.2512e-5) * p + 9.72659) * p;
if (gr) d /= gr;

¥
return(d);

salinity = [PSU]
(Salinity isPSS-78.)

Salinity calculation:
Using the following constants -

Al = 2.070e-5, A2 = -6.370e-10, A3 = 3.989e-15, Bl = 3.426e-2, B2 = 4.464e-4, B3 = 4.215e-1,
B4 = -3.107e-3, CO = 6.766097e-1, C1l = 2.00564e-2, C2 = 1.104259%e-4, C3 = -6.9698e-7,
C4 = 1.0031e-9

C Computer Code —

static double a[6] = {/* constants for salinity calculation */
0.0080, -0.1692, 25.3851, 14.0941, -7.0261, 2.7081

}:

static double b[6]={ /* constants for salinity calculation */
0.0005, -0.0056, -0.0066, -0.0375, 0.0636, -0.0144

¥:
double Salinity(double C, double T, double P) /* compute salinity */
// C = conductivity S/m, T = temperature deg C ITPS-68, P = pressure in decibars
{

double R, RT, RP, temp, suml, sum2, result, val;

int i;

if (C <= 0.0)

result = 0.0;
else {
/* convert Siemens/meter to mmhos/cm */

14;
* 3*R+B4*R*T;
(A2 + P * A3))) 7/ val;
2+ T*(C3+T=*CA))));

suml = sum2 = 0.0;

for (i = 0;1 < 6;i++) {
temp = pow(RT, (double)i/2.0);
suml += a[i] * temp;
sum2 += b[i] * temp;

}
val = 1.0 + 0.0162 * (T - 15.0);
if (val)
result = suml + sum2 * (T - 15.0) / val;
else

result -99._;

return result;

}
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sound velocity = [m/sec]
(sound velocity can be calculated as Chen-Millero, Del Grosso, or Wilson)

Sound velocity calculation:

C Computer Code —

// Sound Velocity Chen and Millero

double SndvVelC(double s, double t, double p0) /* sound velocity Chen and Millero 1977 */
/* JASA,62,1129-1135 */

// s = salinity, t = temperature deg C ITPS-68, p = pressure in decibars

{
double a, a0, al, a2, a3;
double b, b0, bl;
double c, c0, cl, c2, c3;
double p, sr, d, sv;
p =p0 / 10.0; /* scale pressure to bars */
if (s <0.0) s = 0.0;
sr = sqrt(s);
d = 1.727e-3 - 7.9836e-6 * p;
bl = 7.3637e-5 + 1.7945e-7 * t;
b0 = -1.922e-2 - 4.42e-5 * t;
b = b0 + bl * p;
a3 = (-3.389e-13 * t + 6.649e-12) * t + 1.100e-10;
a2 = ((7.988e-12 * t - 1.6002e-10) * t + 9.1041e-9) * t - 3.9064e-7;
al = (((-2.0122e-10 * t + 1.0507e-8) * t - 6.4885e-8) * t - 1.2580e-5) * t + 9.4742e-5;
a0 = (((-3.21e-8 * t + 2.006e-6) * t + 7.164e-5) * t -1.262e-2) * t + 1.389;
a=((@ *p+a2) *p+al) *p + a0;
c3 = (-2.3643e-12 * t + 3.8504e-10) * t - 9.7729%e-9;
c2 = (((1.0405e-12 * t -2.5335e-10) * t + 2.5974e-8) * t - 1.7107e-6) * t + 3.1260e-5;
cl = (((-6.1185e-10 * t + 1.3621e-7) * t - 8.1788e-6) * t + 6.8982e-4) * t + 0.153563;
cO0 = ((((3.1464e-9 * t - 1.47800e-6) * t + 3.3420e-4) * t - 5.80852e-2) * t + 5.03711) * t +
1402.388;
c=((c3*p+c2) *p+cl) *p+ cO;
sv=c+ (@a+b*sr +d=*s) *s;
return sv;
}

// Sound Velocity Delgrosso
double SndvelD(double s, double t, double p) /* Delgrosso JASA, Oct. 1974, Vol 56, No 4 */
// s = salinity, t = temperature deg C ITPS-68, p = pressure in decibars
{
double c000, dct, dcs, dcp, dcstp, sv;
c000 = 1402.392;

p =p 7/ 9.80665; /* convert pressure from decibars to KG / CM**2 */
dct = (0.501109398873el - (0.550946843172e-1 - 0.22153596924e-3 * t) * t) * t;
dcs = (0.132952290781el + 0.128955756844e-3 * s) * s;

dcp = (0.156059257041e0 + (0.244998688441e-4 - 0.83392332513e-8 * p) * p) * p;

dcstp = -0.127562783426e-1 * t * s + 0.63519161338%-2 * t * p + 0.265484716608e-7 * t * t *
p * p - 0.159349479045e-5 * t * p * p + 0.522116437235e-9 * t * p * p * p - 0.438031096213e-6 * t *
t*t™*p- 0.161674495909e-8 * s * s * p * p + 0.968403156410e-4 * t * t * s + 0.485639620015e-5 *
t*s *s *p - 0.340597039004e-3 * t * s * p;

sv = c000 + dct + dcs + dcp + dcstp;

return sv;

}

// sound velocity Wilson
double SndvelW(double s, double t, double p) /* wilson JASA, 1960, 32, 1357 */
// s = salinity, t = temperature deg C ITPS-68, p = pressure in decibars

{
double pr, sd, a, vO, vl, sv;
pr = 0.1019716 * (p + 10.1325);
sd = s - 35.0;
a = (((7.9851e-6 * t - 2.6045e-4) * t - 4.4532e-2) * t + 4.5721) * t + 1449.14;
sv = (7.7711e-7 * t - 1.1244e-2) * t + 1.39799;
vO = (1.69202e-3 * sd + sv) * sd + a;
a = ((4.5283e-8 * t + 7.4812e-6) * t - 1.8607e-4) * t + 0.16072;
sv = (1.579e-9 * t + 3.158e-8) * t + 7.7016e-5;
vl = sv * sd + a;
a = (1.8563e-9 * t - 2.5294e-7) * t + 1.0268e-5;
sv = -1.2943e-7 * sd + a;
a = -1.9646e-10 * t + 3.5216e-9;
sv = (((-3-3603e-12 * pr + a) * pr + sv) * pr + vl) * pr + vO;
return sv;
b
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Appendix IV: Derived Parameter Formulas

p=p
App=mi di
aver age sound velocity = P [m/s]
p=p
. di /Vi
Ap,p=min

Average sound velocity is the harmonic mean (average) from the surfaceto
the current CTD depth. The average is calculated on the downcast only. The
first window begins when pressure is greater than a minimum specified
pressure and salinity is greater than a minimum specified salinity. Depthis
calculated from pressure based on user-input latitude.

Surface

In SEASAVE and in SBE Data Processing’ s Data Conversion module, the
algorithm also requires user input of a pressure window size and time window
size. It then calculates:

d; = depth at end of window — depth at start of window [meters]

V; = (sound velocity at start of window + sound velocity at end of window) / 2 [m/sec]
In SBE Data Processing’s Derive module, the algorithm is based on the
assumption that the data has been bin averaged already. Average sound
velocity is computed scan-by-scan:

d; = depth of current scan —depth of previousscan [meters)

v; = sound velocity of thisscan (bin)  [m/sec]

> Minimum specified pressure and salinity —

A

IAverage
———————

y

sound velocity

d; and v;

Average

sound velocity
d i and Vi
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Appendix IV: Derived Parameter Formulas

potential temperature[IPTS-68] =6 (s, t,p,pr) [°C]

(Potential temperature is the temperature an element of seawater would have if
raised adiabatically with no change in salinity to reference pressure p.
Sea-Bird software uses a reference pressure of 0 decibars).

Potential Temperature [IPTS-68] calculation:

C Computer Code -
// ATG (used in potential temperature calculation)
double ATG(double s, double t, double p) /* adiabatic temperature gradient deg C per decibar */
/* ref broyden,h. Deep-Sea Res.,20,401-408 */
// s = salinity, t = temperature deg C ITPS-68, p = pressure in decibars
{
double ds;
ds = s - 35.0;
return((((-2.1687e-16 * t + 1.8676e-14) * t - 4.6206e-13) * p + ((2.7759%9e-12 * t - 1.1351e-
10) * ds + ((-5.4481e-14 * t + 8.733e-12) * t - 6.7795e-10) * t + 1.8741e-8)) * p + (-4.2393e-8 * t
+ 1.8932e-6) * ds + ((6-.6228e-10 * t - 6.836e-8) * t + 8.5258e-6) * t + 3.5803e-5);

// potential temperature

double PoTemp(double s, double tO, double p0O, double pr) /* local potential temperature at pr */
/* using atg procedure for adiabadic lapse rate */
/* Fofonoff,N.,Deep-Sea Res.,24,489-491 */

// s = salinity, tO = local temperature deg C ITPS-68, p0 = local pressure in decibars, pr =

reference pressure in decibars

{

double p, t, h, xk, q, temp;

po;

t0;

pr - p;

k = h * ATG(s,t,p);

= 0.5 * xk;

om~T
Innn

+

* ATG(s,t,p);
29289322 * (xk-q);
0.58578644 * xk + 0.121320344 * q;
h = ATG(s,t,p);
1.707106781 * (xk-q);
3.414213562 * xk - 4.121320344 * q;
0.5 * h;
= h * ATG(s,t,p);
temp =t + (xk - 2.0 * q) /7 6.0;
return(temp);

XK ;
0.5 * h;
h
0.

=~
+ 1
In

TomXomdXTOmMX
+

+

X
=

potential temperature[ITS90] =0 (s, t, p, py) / 1.00024 [°C]

potential temperature anomaly =
potential temperature - a0 - al x salinity
or
potential temperature - a0 - al x Sigma-theta
(a0, a1, and the selection of salinity or sigma-theta are user-input.)

specific conductivity = (C * 10,000) / (L + A * [T —25]) [microS/cm]
(C = conductivity (S/m), T = temperature (° C),

A =thermal coefficient of conductivity for anatural salt solution

[0.019 - 0.020]; Sea-Bird software uses 0.020.)

87




Appendix IV: Derived Parameter Formulas

Descent rate and acceleration computed by SEASAVE and SBE Data
Processing’s Data Conversion module are somewhat different from values
computed by SBE Data Processing’ s Derive module, because the algorithms
calculate the derivative of the pressure signal with respect to time, using a
linear regression to determine the slope. SEASAVE and Data Conversion
compute the derivative looking backward in time, since they share common
code and SEASAVE cannot use future values of pressure while acquiring data
in real time. Derive uses a centered window (equal number of points before
and after the scan; time window size is user-input) to obtain a better estimate
of the derivative. Use SEASAVE and Data Conversion to obtain a quick look
at descent rate and accel eration; use Derive to obtain the most accurate val ues.

oxygen [ml/I] = (As applicable, see Application Note 64: SBE 43 Dissolved
Oxygen Sensor or Application Note 13-1: SBE 13, 23, 30 Dissolved Oxygen
Sensor Calibration & Deployment)

(Oxygen computed by SEASAVE and SBE Data Processing’s Data
Conversion module is somewhat different from values computed by SBE Data
Processing’ s Derive module, because the algorithm cal culates the derivative of
the oxygen signal with respect to time, using alinear regression to determine
the slope. SEASAVE and Data Conversion compute the derivative looking
backward in time, since they share common code and SEASAVE cannot use
future values of oxygen while acquiring datain real time. Derive uses a
centered window [equal number of points before and after the scan; window
sizeis user-input] to obtain a better estimate of the derivative. Use SEASAVE
and Data Conversion to obtain a quick look at oxygen values; use Derive to
obtain the most accurate values.)

44660
Sigma-theta + 1000

oxygen [umoles/kg] = oxygen [mi/I]

Corrected Irradiance [CPAR] =

For complete description of ratio _ _ ;00 * ratip multiplier * underwatq PAR / sgrface PAR [%0]
multiplier, see Application Note (Ratio multiplier = scaling factor used for comparing light fields of disparate
11S (SBE 11plus Deck Unit) or intensity, input in .con file entry for surface PAR sensor;

47 (SBE 33 or 36 Deck Unit). Underwater PAR = underwater PAR data;

Surface PAR = surface PAR data)

Note:
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