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If one considers I hat about 17 million quare kilometres 
of land lie wi th in the eanh·s polar regions and that 
95 per cen t of this land is covered by a n ice sheet having 
a n estima ted average depth of 2 000 m, th en the geologica l 
significa nce of being able to study the sub-glacia l 
land cape of the pola r region is im mediately obvious. 

Radio echo sounding is the name given to the opera tion 
of mapping the sub-glacial topography in polar regio n 
using radar techniq ues. 

It has been shown that ice is "t ransparent"' to radio 
waves in the freq uency ba nd between 10 M Hz and 
500 M HL- this means that radio signals in this freq uency 
range can travel through ice without excessive losses. 
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Because of thi fact, it is pos ible to transmit signals into 
ice and to receive the renccted signal again , as wi th a 
norma l radar, and in the procc s information about the 
sub-surface is gai ned. So ice depths can be measured and 
hence the shape of ub-glacial landforms can be deter
mined. In addit ion, recent in ve tigation by the Scott 
Po lar Research Instit ute (SP RI ) at Cambridge Un iversity, 
U.K., have shown that the basic sub-glacia l rock type 
can a l o be identified from the radio echo sounder 
record . 

In 1970 the Sout h Africa n Antarctic Earth Science 
Programme acq uired a radio echo sounder from the 
Scott Polar Research In titu te. This instrument, the 
35 M Hz SPR I Mk II echo ounder, was placed in service 
at Sa nae in 197 1. During 197 1, 1972 a nd 1973 the 
instrument was opera ted successfully over hundreds of 
kilometres traversed in the Ah lmannryggen and Borg
massivet a reas of Dronning Maud La nd. The data so 
obtained has added significantly to our knowledge of the 
sub-glacial terrain in these areas. 

In 1972 and 1973 a new echo ou nder was develo ped 
locally and thi instrument was cheduled fo r commis
sio ning at Sanae in 1974. It is hoped tha t the Sanae 
144 M Hz Radio Echo Sounder wi ll obtain soundings 
from greater depths than proved mea urable by the 
SPRI Mk II sounder. 

Figure I is a typical reproduction from the echo 
sounder's photographic record, showing '·mounta ins 
beneath the ice ... 

Figure 2 is a typica l echo ounding profil e obta ined 
over the relatively smooth-botto med ice shelf. 
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