
1 Revision 3.5.19 
 

Sea-Bird Electronics Training for Data Collection in the Ocean 

Table of Contents 
Module 0 - Introduction 

Topics Covered by Course ................................................................................................................ 2 
Introduction: Ocean Profiling ............................................................................................................ 8 
Oceanographic Terms and Parameters ............................................................................................ 10 

Module 1 - Introduction to Profiling Equipment 
Overview ........................................................................................................................................... 2 
Profiling Products: SBE 911plus, 19plus V2, 25, 25plus, and 49 ..................................................... 3 
Specialty Profiling Products: SBE 52-MP, Glider Payload CTD, SBE 41/41CP ............................. 5 
Real-Time Profiling: SBE 911plus.................................................................................................... 6 
Internally Recorded Profiling: SBE 19, 19plus, 19plus V2, 25, 25plus ............................................ 7 
Conductivity, Temperature, and Pressure Sensors ............................................................................ 8 
SBE 19 vs. SBE 19plus / 19plus V2, Sensor Placement ................................................................... 9 
Calculating Memory Capacity and Battery Endurance ................................................................... 10 
SBE 9plus / 11plus Telemetry ......................................................................................................... 14 
Modular Sensors.............................................................................................................................. 15 
SBE 9plus End Cap Connections .................................................................................................... 17 
Real-Time Operation for Internally Recording Instruments ........................................................... 18 
Water Sampling Equipment ............................................................................................................ 19 
Water Sampling in Real-Time for Internally Recording Instruments ............................................. 22 
Autonomous Water Sampling ......................................................................................................... 23 
Autonomous Operation for SBE 9plus ............................................................................................ 25 
Autonomous Profiling: SBE 41 and 41CP ...................................................................................... 26 
Activity - Install Seasoft and Course Data ...................................................................................... 27 

Module 2 - Setup and Acquiring Data 
Overview ........................................................................................................................................... 2 
SeatermV2: User Interface for Internally Recorded Instruments ...................................................... 3 
Activity - Collect Data with CTD ..................................................................................................... 8 
SeatermV2: Headers and Uploading Stored Data ........................................................................... 11 
Activity - Upload Data from CTD .................................................................................................. 14 
SeatermV2: Capturing ASCII Data ................................................................................................. 15 
Seasave: Real-Time Data Acquisition ............................................................................................. 16 
Seasave: Setup of Instrument Configuration (.con or .xmlcon file) for Real-Time Acquisition ..... 18 
Activity - Create a Configuration (.con) File in Seasave ................................................................ 21 
Seasave: Displays ............................................................................................................................ 22 
Seasave: Displaying Archived Data ................................................................................................ 23 
Activity - Display Archived Data .................................................................................................... 24 
Seasave: Configuring for Real-Time Data Collection ..................................................................... 25 
Seasave: Saving the Setup ............................................................................................................... 39 
Seasave: Acquiring Real-Time Data ............................................................................................... 40 
Seasave: File Types ......................................................................................................................... 41 
Using Internally Recording Instruments for Real-Time Applications............................................. 45 
Water Sampling with Internally Recording Instruments ................................................................. 47 
Activity - Take a Bench Cast with Seasave..................................................................................... 48 
Auxiliary Sensors ............................................................................................................................ 49 
Auxiliary Sensors: WET Labs ECO Example................................................................................. 50 
Activity – View Archived Data with Seasave ................................................................................. 59 
SBE Data Processing: Data Conversion to Scientific Units ............................................................ 60 
SBE Data Processing: Sea Plot ....................................................................................................... 62 
Activity – Run Data Conversion and Sea Plot ................................................................................ 65 



Module 3 - Data Conversion and Plotting 
Overview ........................................................................................................................................... 2 
Activity – View Archived Data with Seasave ................................................................................... 4 
Data Processing Flow Chart and User Interface ................................................................................ 5 
Data Conversion to Scientific Units .................................................................................................. 6 
Activity - Run Data Conversion ...................................................................................................... 14 
Data Display: Sea Plot .................................................................................................................... 15 
Activity - Run Sea Plot ................................................................................................................... 23 

Module 4 - Water Sampling and Deployment 
Overview ........................................................................................................................................... 2 
Water Sampling Components – SBE 32 Carousel and SBE 55 ECO Water Samplers ..................... 3 
Water Sampling with Internally Recording Instruments ................................................................... 5 
SeatermAF V2: User Interface for Auto Fire Module (AFM) and SBE 17plus V2 .......................... 6 
Real-Time Data and Water Samples from an Internally Recording Instrument .............................. 14 
Deployment Issues: Cabling, Grounding, Instrument Plumbing, Connections, Final Preparation, 

Soaking, Using CTD in Cold Places ........................................................................................ 16 
Data Conversion and Bottle Summary: Correlating CTD Data with Water Samples ..................... 25 
Activity - Run Data Conversion and Bottle Summary .................................................................... 31 

Module 5 - Miscellaneous Applications 
Overview ........................................................................................................................................... 2 
Fresh Water Applications .................................................................................................................. 3 
Specific Conductance ........................................................................................................................ 4 
Sound Velocity .................................................................................................................................. 5 
Adding Navigational Data ................................................................................................................. 6 
Adding Surface PAR ......................................................................................................................... 7 
Supporting Custom Sensors .............................................................................................................. 8 
Adding 9600 Baud Data Channel to 911plus .................................................................................... 9 
Adding RS-232 Serial Output Interface to 911plus......................................................................... 10 
Thermosalinographs: SBE 21 and 45 .............................................................................................. 11 
Thermosalinographs: Example Installation and Data ...................................................................... 20 

Module 6 - Making Measurements in the Ocean 
Overview ........................................................................................................................................... 2 
How Sensors Work and Sensor Response Times .............................................................................. 3 
Sampling and Profiling Rates .......................................................................................................... 16 
Estimating Conductivity and Temperature Resolution ................................................................... 19 
Activity – Compare Resolutions ..................................................................................................... 20 
Coordinating Measurements in Time and Space ............................................................................. 21 

Module 7 - Getting the Highest Accuracy Data: Profiling Applications 
Overview ........................................................................................................................................... 2 
Thermometers: Drift and Care .......................................................................................................... 3 
Conductivity Sensors: Drift and Care ............................................................................................... 5 
Oxygen Sensors: Drift and Care ........................................................................................................ 9 
pH Sensors: Care ............................................................................................................................. 14 
Pressure Sensors: Care and Drift ..................................................................................................... 16 
Calibration: Converting Sensor Output to Scientific Units ............................................................. 18 
Using Calibrations to Improve Data ................................................................................................ 28 
Calculating Parameters with Seacalc III.......................................................................................... 39 
Activity - Correct T and C using Pre- and Post-Cruise Calibrations ............................................... 40 



Module 8 - Getting the Highest Accuracy Data, Continued 
Overview ........................................................................................................................................... 2 
Field Calibrations .............................................................................................................................. 3 
Field Calibrations: Pressure .............................................................................................................. 4 
Field Calibrations: Temperature ........................................................................................................ 9 
Field Calibrations: Discrete Sampling for Conductivity and Dissolved Oxygen ............................ 10 
Field Calibrations: Conductivity ..................................................................................................... 14 
Field Calibrations: Dissolved Oxygen ............................................................................................ 22 
Activity - Correct Conductivity with Water Samples ..................................................................... 33 

Module 9 - Advanced Data Processing 
Overview ........................................................................................................................................... 2 
Errors in CTD Data ........................................................................................................................... 3 
Dynamic Errors ................................................................................................................................. 5 
Data Processing Modules ................................................................................................................ 13 
Data Conversion .............................................................................................................................. 15 
Activity - Convert Data ................................................................................................................... 17 
Filtering Data .................................................................................................................................. 18 
Aligning Data .................................................................................................................................. 22 
Activity - Align C and T Data ......................................................................................................... 29 
Aligning Dissolved Oxygen Data.................................................................................................... 32 
Activity - Align DO Data ................................................................................................................ 35 
Compensating for Conductivity Cell Thermal Mass ....................................................................... 37 
Activity - Correct for Cell Thermal Mass ....................................................................................... 41 
Removing Data Artifacts Induced by Ship Heave........................................................................... 43 
Activity - Remove Ship Heave Effects ........................................................................................... 50 
Ancillary Data Processing ............................................................................................................... 52 
Bin Averaging ................................................................................................................................. 53 
Activity - Run Bin Average ............................................................................................................ 59 
Data Processing Tips ....................................................................................................................... 61 
Data Processing Steps: SBE 911plus, 19plus/19plus V2, and 25plus ............................................. 62 
Batch Processing a Large Number of Files ..................................................................................... 65 
Activity - Batch Process Files ......................................................................................................... 72 

Module 10 - Moored Instruments 
Overview ........................................................................................................................................... 2 
Introduction to SBE 16 SeaCAT Family ........................................................................................... 4 
Introduction to SBE 37 MicroCAT Family ....................................................................................... 5 
Introduction to SBE 43 and 63 Dissolved Oxygen Sensors .............................................................. 6 
Introduction to SBE 39 Family and SBE 56 ..................................................................................... 8 
Inductive Modem Telemetry ............................................................................................................. 9 
Inductive Modem Instruments – SBE 44, UIMM, and OEM Components .................................... 14 
Clock Drift ...................................................................................................................................... 20 
Memory Capacity ............................................................................................................................ 21 
Battery Endurance ........................................................................................................................... 28 
Activity – Calculate Battery Endurance for SBE 37 ....................................................................... 40 
Resolution and Sampling Theory .................................................................................................... 41 



Module 11 - Setup of Moored Instruments 
Overview ........................................................................................................................................... 2 
SeatermV2 and Seaterm: User Interface ........................................................................................... 3 
Calibration Coefficients and Status Reports ...................................................................................... 6 
Setting Date and Time ..................................................................................................................... 10 
Pump Settings ................................................................................................................................. 11 
Uploading Data ............................................................................................................................... 12 
Activity – Collect and upload data with SBE 37 ............................................................................. 14 
Converting Sensor Output to Scientific Units ................................................................................. 15 
Headers and Data Formats .............................................................................................................. 19 
Activity - Convert and Plot Time Series Data ................................................................................. 23 
Auxiliary Sensors and WET Labs ECO Example ........................................................................... 24 
Anti-Foulant Paints ......................................................................................................................... 35 
Changing Batteries .......................................................................................................................... 37 
Checking Connectors and Cables .................................................................................................... 39 
Preparing for Deployment and Sensor Checks ................................................................................ 43 
Preparing for Deployment: Pump Settings and Testing .................................................................. 49 
Preparing for Deployment: Clean Data Collection and Plumbing .................................................. 60 
Preparing for Deployment: Deploying in Cold Places .................................................................... 62 
Preparing for Deployment: Starting Logging .................................................................................. 64 
Preparing for Deployment: Inductive Modem Systems .................................................................. 65 

Module 12 - Getting the Highest Accuracy Data from Moored Instruments 
Overview ........................................................................................................................................... 2 
Static Errors ....................................................................................................................................... 3 
Fouling and Instrument Malfunctions ............................................................................................... 5 
Care of Sensors in the Field .............................................................................................................. 9 
Care of Sensors in the Field: Conductivity...................................................................................... 11 
Sensor Drift Characteristics ............................................................................................................ 14 
Correcting Data with Pre- and Post-Deployment Calibrations ........................................................ 16 
Correcting C and T Data with Pre- and Post-Deployment Calibrations: Example.......................... 17 
Care of Sensors in the Field: Dissolved Oxygen ............................................................................. 19 
Field Validation of Conductivity and Dissolved Oxygen Sensors .................................................. 22 
Lab Validation of Dissolved Oxygen Sensors ................................................................................. 29 
Field Validation of Dissolved Oxygen Sensors ............................................................................... 32 
Correcting Oxygen Data.................................................................................................................. 35 
Post-Recovery Maintenance ............................................................................................................ 43 
Activity – Validations ..................................................................................................................... 47 
Care of Sensors in the Field: Dissolved Oxygen ............................................................................. 51 
Sensor Storage ................................................................................................................................. 58 

Module 13 - Wave and Tide Instruments: Theory and Setup (reference only) 
Overview ........................................................................................................................................... 2 
SBE 26 and 26plus Wave and Tide Recorder ................................................................................... 3 
Measuring Tides ................................................................................................................................ 5 
Measuring Waves .............................................................................................................................. 6 
Deployment Planning: Plan Deployment ........................................................................................ 20 
Setting Up SBE 26 .......................................................................................................................... 26 
SBE 26 Measurement Sequence ..................................................................................................... 27 
Setting Up SBE 26plus .................................................................................................................... 28 
SBE 26plus Measurement Sequence ............................................................................................... 29 
Adding Conductivity ....................................................................................................................... 30 
Battery and Memory Endurance...................................................................................................... 31 
Deployment and Recovery Summaries ........................................................................................... 32 
Removing Barometric Pressure from Tide Data ............................................................................. 34 
Troubleshooting SBE 26 ................................................................................................................. 35 
Troubleshooting SBE 26plus .......................................................................................................... 36 



Module 14 - Wave and Tide Instruments: Data Processing (reference only) 
Overview ........................................................................................................................................... 2 
Separating Data into Wave Data and Tide Data: Convert Hex ......................................................... 3 
Activity - Split .hex Data into .wb and .tid Files with Convert Hex ................................................. 6 
Processing Wave Measurements: Process Wave Burst Data ............................................................ 7 
Activity - Run Process Wave Burst Data ........................................................................................ 13 
Tabulating Wave Data: Create Reports ........................................................................................... 14 
Activity - Run Create Reports ......................................................................................................... 17 
Removing Barometric Pressure from Tide Data: Merge Barometric Pressure................................ 18 
Graphing Wave and Tide Data: Plot Data ....................................................................................... 20 
Wave and Tide Example ................................................................................................................. 23 
Activity - Run Plot Data .................................................................................................................. 33 

Module 15 – Troubleshooting 
Overview ........................................................................................................................................... 2 
Troubleshooting ................................................................................................................................ 3 
Real-Time Systems ........................................................................................................................... 4 
SBE 911plus ...................................................................................................................................... 5 
NMEA Problems ............................................................................................................................. 23 
Carousel Water Sampler.................................................................................................................. 26 
SBE 33 or 36 Deck Unit .................................................................................................................. 28 
Opto / NMEA Boxes ....................................................................................................................... 30 
Internally Recording Instruments .................................................................................................... 32 
Auto Fire Module (AFM) ................................................................................................................ 36 
Deployment Problems ..................................................................................................................... 37 
Data Problems ................................................................................................................................. 38 
Activity - Identify Instrument Damage ........................................................................................... 41 
Activity - Troubleshoot Data ........................................................................................................... 42 

Module 16 – The Cruise: Before, During, and After 
Overview ........................................................................................................................................... 2 
Pre-Cruise Equipment Checks .......................................................................................................... 3 
Verify Functionality ........................................................................................................................ 14 
Shipping Precautions ....................................................................................................................... 16 
Moored Instruments and Anti-Foul Paint ........................................................................................ 17 
Tools and Spare Parts ...................................................................................................................... 18 
Care and Maintenance During Cruise ............................................................................................. 22 
Flooded Instruments ........................................................................................................................ 26 
Care and Maintenance After Cruise ................................................................................................ 29 
Care and Maintenance after Moored Instrument Recovery ............................................................. 30 
Storage After Recovery ................................................................................................................... 31 

Module 17 – Basic Maintenance of Sea-Bird Equipment 
Overview ........................................................................................................................................... 2 
Annual Maintenance ......................................................................................................................... 3 
Lubricating Hardware ....................................................................................................................... 4 
Electrostatic Discharge Precautions .................................................................................................. 6 
Replacing O-Rings and Seals ............................................................................................................ 7 
Pumps .............................................................................................................................................. 18 
Replacing Bulkhead Connectors ..................................................................................................... 21 



Module 18 – Returning Instruments to Sea-Bird for Service 
Overview ........................................................................................................................................... 2 
Sea-Bird Contact Information ........................................................................................................... 3 
Information Needed by Sea-Bird ...................................................................................................... 4 
Battery Shipping Regulations ............................................................................................................ 7 
Service Scheduling and Authorization .............................................................................................. 9 
Service Package .............................................................................................................................. 11 
Service Turn-Around Times ............................................................................................................ 13 

Glossary 


	Sea-Bird Electronics Training for Data Collection in the Ocean
	Table of Contents
	Module 0 - Introduction
	Module 1 - Introduction to Profiling Equipment
	Module 2 - Setup and Acquiring Data
	Module 3 - Data Conversion and Plotting
	Module 4 - Water Sampling and Deployment
	Module 5 - Miscellaneous Applications
	Module 6 - Making Measurements in the Ocean
	Module 7 - Getting the Highest Accuracy Data: Profiling Applications
	Module 8 - Getting the Highest Accuracy Data, Continued
	Module 9 - Advanced Data Processing
	Module 10 - Moored Instruments
	Module 11 - Setup of Moored Instruments
	Module 12 - Getting the Highest Accuracy Data from Moored Instruments
	Module 13 - Wave and Tide Instruments: Theory and Setup (reference only)
	Module 14 - Wave and Tide Instruments: Data Processing (reference only)
	Module 15 – Troubleshooting
	Module 16 – The Cruise: Before, During, and After
	Module 17 – Basic Maintenance of Sea-Bird Equipment
	Module 18 – Returning Instruments to Sea-Bird for Service
	Glossary


