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SIMRAD EM 121A 

 
 
The EM 121A Multibeam Echo Sounder is the first commercially available 1 x 1 bathymetric 
mapping sonar system in the world. The EM 121A, which operates at a frequency of 12 kHz 
with a variable transmit pulse length from 1 to 20 ms, provides precise mapping and calibrated 
backscatter measurement capability from 10 meters to full ocean depth (11,000 meters). When 

operated with maximum resolution this sonar transmits a beam measuring 1 fore-and-aft by 

140 athwartships and forms 121 one degree (1) receive beams covering a  swath across the 
vessel track. The transmit beam is dynamically stabilized for pitch and the receive beams are 
dynamically stabilized for roll which is important in minimizing the position, depth and signal 
amplitude offset corrections. This feature extends the sonar’s full system performance to Sea 
State 4 and also contributes to the system’s typical depth sounding accuracies of 0.1% of water 
depth or 30 cm (whichever is greater) and the precise bottom reflectivity measurements. 
Bottom detection is based on combined amplitude envelope detection and phase detection 
(interferometric principle), a technique which is proven to be highly reliable and productive on 
previous Simrad designs including the EM 100, EM 950, EM 3000, EM 1000 and the EM 12 
Multibeam Echo Sounders. Also included is full and automatic compensation for ray bending 
caused by varying sound velocities in the water column. 
 
The EM 121A functions without operator intervention under almost any condition. The system 
automatically produces, in real time, bathymetric contour maps and sonar images of the seabed 
(equivalent to those produced by towed sidescan sonars). The system has extensive built-in 
automatic test and calibration equipment to ensure that the system functions within specification 
continuously and to facilitate maintenance. For example, the performance of each of the 58 
power amplifiers is measured during each ping and each of the 128 preamplifiers is monitored 
for overloads at three different stages. This quality assurance information is displayed for the 
operator and also recorded with the other datagrams. The volume and consistency of the 
recorded data provides a far more accurate basis for construction of the desired digital terrain 
models than possible with any earlier generation of equipment. From these models contour 
maps and 3-dimensional views of any size and scale can be produced. These products can 
also be combined with the very high resolution bottom reflectivity data. As an option, the raw 
data, complex samples from all 128 hydrophone channels, can be output from the receiver to 
an external system or logged on high density tape (along with vessel attitude data) for other 
research and development applications. All output data formats include every vital system and 
ship parameter thus ensuring exact correlation and calibration of the data during 
postprocessing. 
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STANDARD OPERATING MODES 

 
 

Shallow Intermediate Deep Very Deep 

Typical Depths 10 - 300 m 200 - 1500 m 1200 - 5000 m 4500 - 
11000m 

TX Sector Coverage 120 120 120 120 

(90 
@11000m) 

TX Beam Width 4 2 1 or 2 1 or 2 

Source Level 

(- 30 dB Side Lobe Shading) 
226 dB/Pa/m 232 dB/Pa/m 238 dB/Pa/m 241 

dB/Pa/m 

Default Pulse Length 1 ms 2 ms 7 ms 20 ms 

Number of RX Beams 61 121 121 121 

RX Beam Width 

(- 30 dB Side Lobe Shading) 
4 2 1 or 2 1 or 2 

Range Sampling Interval 30 cm 60 cm 240 cm 480 cm 

 
OPERATIONAL STATUS 

The first EM 121 (a variation of the EM 121A which includes Simrad’s complete 
postprocessing package, the NEPTUNE system) was commissioned on the USNS Zeus  
(T-ARC 7) in January 1994. Simrad Inc. has built and delivered four EM 121A systems for 
NAVOCEANO’s new class of multi-mission oceanographic research vessels: USNS 
Pathfinder (T-AGS 60), USNS Sumner (T-AGS 61), USNS Bowditch (T-AGS 62) and the 
and USNS Henson (T-AGS 63). 
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Simrad Inc., Lynnwood, Washington 


