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Overview 
 

 
 

In this module we will discuss somewhat less common applications. By the end of this 

module you should be able to: 

• Set up and operate an SBE 21 or SBE 45 thermosalinograph. 

• Troubleshoot thermosalinograph data. 
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Thermosalinographs 
 

 
 

Thermosalinographs are used to collect information about the sea surface, typically in 

flow-through systems operating continuously throughout a cruise. They are included in 

the profiling section of the course because they are installed on many research vessels. 

Thermosalinographs are typically installed inside and near to the hull of a ship in order to 

make measurements on uncontaminated seawater. Optionally, you can plumb other types 

of sensors into the system for a wider range of measurements. 
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Thermosalinographs (continued) 
 

 
 

The SBE 21 is the more capable of Sea-Bird’s thermosalinograph offerings, supporting a 

variety of auxiliary sensors and a remote temperature sensor, which is used when the 

thermosalinograph cannot be mounted close to the sea water inlet. The remote sensor 

allows a temperature measurement to be made on water that has not been warmed or 

cooled by a long trip through a pipe. Salinity, of course, does not change with 

temperature, so the conductivity measurement is valid even though the water may have 

changed temperature on its journey to the thermosalinograph. The SBE 21 also comes 

with an Interface Box, which accepts navigational data and appends the data to the  

SBE 21’s data stream. 

The SBE 45 does not have the capability to directly integrate remote temperature or 

navigational data. However, the SBE 45 can be used with an optional Interface Box, 

which accepts remote temperature and navigational data, and appends the data to the  

SBE 45’s data stream. 
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SBE 21: Installation and Setup (continued) 
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SBE 21: Installation and Setup (continued) 
 

 
 

If you want to include navigational (GPS) information in your thermosalinograph data 

record, you will have to use a PN 90488 Seacat/Sealogger RS-232 and Navigation 

Interface Box (sometimes called an Opto-Box or NMEA Interface Box) and log your data 

with Seasave. The GPS data is very useful for mapping sea surface conditions. The 

Interface Box provides power and melds the SBE 21 data with the GPS data. Because the 

GPS data cannot be input directly to the SBE 21, you must devote a computer to data 

collection via Seasave. 

 

What about that optional remote temperature sensor? Remember that salinity is 

independent of temperature; water that is 35 psu at 25 °C will also be 35 psu at 10 °C if 

there is no condensation or evaporation. So, the temperature and conductivity 

measurements on the water that arrives at the thermosalinograph will provide the correct 

salinity values, regardless of whether the water has been warmed or cooled in transit 

through the plumbing. However, if you are interested in the temperature of the water, use 

the remote temperature sensor data. And, if you want to calculate density or sound 

velocity (both a function of temperature and salinity), use the remote temperature sensor 

data with the salinity data from the thermosalinograph.  
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SBE 21: Installation and Setup (continued) 
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SBE 45: Installation and Setup 
 

 
 

As mentioned previously, the SBE 45 does not have the capability to directly integrate 

remote temperature or navigational data. However, it can be used with an optional 

Interface Box, which accepts remote temperature and navigational data, and appends the 

data to the SBE 45’s data stream. 
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SBE 45: Installation and Setup (continued) 
 

 
 

The SBE 45 offers three sampling modes: 

• Your computer can ask for a sample; the SBE 45 will take one sample and send it 

to your computer. 

• The SBE 45 will sample at regular intervals and transmit the data. 

• A pulse on the serial line (your computer sends a character) causes the SBE 45 to 

send a sample. 
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Calibration 
 

 
 

These are recommendations only; the conductivity calibration depends on the 

environment that the thermosalinograph is operated in. 
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Maintenance 
 

 
 

If you have a great deal of biological activity, you should provide more care for your 

thermosalinograph. Organisms really like pumped systems because they can settle in and 

have a 24-hour constant flow of seawater past them; it is little-creature heaven. Harbors 

and coastal areas tend to have more contaminants in the water. Use the bucket samples 

discussed in the last slide to decide when to clean and calibrate you equipment. 
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Healthy Data 
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More Challenging Data: Bubbles 
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Salinity Drift 
 

 
 

For sharing his photograph and data with us, we are grateful to Gilles Reverdin, a 

French scientist of CNRS, working at LOCEAN laboratory in Paris. 
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Troubleshooting Opto / NMEA Boxes 
 

 
 

Sea-Bird has manufactured a variety of different models of Opto / NMEA Boxes over the 

years. The current production model is called the Seacat/Sealogger RS-232 and 

Navigation Interface Box, and is available in AC-powered (PN 90488) and DC-powered 

(PN 90545) versions. This Box is supplied as a standard component with the SBE 21 

Thermosalinograph, and can also be used with an SBE 16, 16plus, 19, 19plus, 25, or 

25plus CTD. 

 

 



16      Module 7: Thermosalinographs  

 

Troubleshooting Opto / NMEA Boxes (continued) 
 

 
 

Sea-Bird manufactures an interface box specifically for the use with SBE 45 MicroTSG 

thermosalinograph, called the SBE 45 Power, Navigation, and Remote Temperature 

Interface Box. Note that the baud rate between the Interface Box and the computer 

must be greater than the baud rates between the other instruments / devices and the 

Interface Box. 

 


