
MATE Floats! Summer Workshop – Foundational Competencies 
 

Trainee (Student) 
KNOWLEDGE of & JUSTIFICATION for: 

Research/Science Applications 
• Awareness of what/where Floats are/can be used/ deployed and why we use Floats, 

knowledge of sensors used for different research 
• Basic oceanographic patterns and measurements 

Major Components of Floats 
● Propulsion systems – buoyancy pump, pneumatic system and hydraulic system 
● Critical components - CTD, pressure case, controller 
● Communication systems (iridium/GPS/Bluetooth) – CSD (circuit switch data), SBD (short burst 

data) 
● Power Systems - Batteries (lithium/alkaline), fuses 
● Mission control/Mission profiling – buoyancy positions, ballasting, depth, fast cycling, time of 

day feature, sampling protocol, ice avoidance 
● Science payload - CTD, BGC Sensors- Oxygen sensor, pH, Nitrate, Fluorescence optical 

backscatter, OCR (ocean color radiometry)  
Buoyancy Basics 

• Density definitions and units 
• Ballasting theory and density 
• Buoyancy engine theory 

Working with data in Python 
● Basic python operations 
● Plotting depth profiles 
● Plotting time series 
● Reading in data files 
● Interpreting oceanographic data plots (depth profiles, time series) 
● Hypothesis testing using data 

Validating sensor data 
• Collecting sensor data from the field 
• Calibration, accuracy, and precision 
• Collecting water samples from CTD rosette 
• Oxygen titrations 
• Chlorophyll analysis 

Understanding sensor function 
• Basic circuit analysis 
• Programming microcontrollers 
• Science sensor functionality 

Working at sea 
● Instrument deployment from research vessels 
● Safety at sea 

 


