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ABSTRACT 
A common-reflection point p r o f i l i n g experiment to 

obtain electromagnetic wave ve loc i t ies i n the ice at 
Dome C at 35 MHz was carr ied out to a maximum antenna 
separation of 2 km. Four d i f f e ren t recording systems 
were used f o r t h i s experiment. The echoes from numer
ous in ternal r e f l ec t i ng horizons w i th in the ice and 
the bedrock were recorded i n four d i f f e ren t ways: i n 
A-display form on f i l m using an osci l loscope, in 
intensity-modulated form using the Honeywell V i s i -
corder and thermal i n t e n s i f i e r on heat-sensi t ive 
s i l ve r paper, and in both raw and signal-averaged 
form on magnetic tape. 

Travel times of oblique re f lec t ions from nearly 
160 in terna l layers down to a depth of 2 600 m and 
re f lec t ions from the ice bottom were measured at each 
s ta t ion along the p r o f i l e . The average wave velo
c i t i e s from the surface of each in ternal layer were 
measured to obtain a continuous mean ve loc i ty vs 
depth p r o f i l e . 

Veloci ty-densi ty models derived from the d ie lec
t r i c mixture equations of Looyenga, Bottcher, L ichten-
recker, Hanai-Bruggeman and Wiener were compared 
against the measurements. In addi t ion Robin's empir
ica l re la t ionsh ip was also used in th i s study. The 
prel iminary resul ts show that the observed ve loc i t y -
depth p r o f i l e fo r the ice column is compatible wi th 

ABSTRACT 
Deep geoelectr ic soundings using a Schlumberger 

array were carr ied out at Dome C, Antarc t ica . To 
penetrate the 3 500 m th ick i ce , electrode ha l f -
spacings up to 8 km (the largest ye t made on polar 
ice) were used. A constant-current dc t ransmi t ter 
with voltages up to 10 kV, resu l t ing in constant 
currents of up to 10 mA, was employed; potent ia ls 
were measured wi th an electrometer and recorded 
continuously on an x-y recorder. 

A computer program has been developed to calcu
la te apparent r e s i s t i v i t i e s on an ice sheet in which 

Wiener's equation (wi th Formzahl = 0) and a newly 
derived empirical re la t ionsh ip (from th is study) of 

Y f 

where y-j i s ice density, Yf f l r n density, e d ie lec
t r i c constant of mixture, and EJ d i e l e c t r i c constant 
of i ce ; Yf>0.55 kg m"3. I t appears that the e lec t ro 
magnetic wave ve loc i ty i n the f i r n i s 20 m MS"1 or 
more, which i s higher than previously assumed. 

The above models were also compared with ve loc i ty 
measurements i n the Devon Is land bore holes (Robin 

h 1975) and at several s i tes on the Ross Ice Shelf 
where the ice i s r e l a t i v e l y t h i n compared to Dome C 
so that the e f fec t of f i r n on mean ve loc i t ies is more 
pronounced. The resul ts f o r these s i tes suggest again 
that Wiener's equation and empirical re la t ionship 
from th i s study produce ve loc i t i es compatible with 

n- the observed values. 
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the densi ty, temperature, and impur i t ies , and thus 
the actual r e s i s t i v i t y , vary continuously wi th depth. 
Prel iminary models show that the actual r e s i s t i v i t y 
a t a depth of about 500 m increases downward by a 
fac tor of about three, and that elevated r e s i s t i v 
i t i e s must pers is t to much greater depth. This change 
in r e s i s t i v i t y appears to be l inked to t rans i t i on 
from ice-age to Holocene i ce . 

The cause of th is r e s i s t i v i t y increase is not 
well understood, and may be a t t r i bu ted to any of 
several physical and chemical changes that also occur 
at about the same depth. 
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