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Les a u t e u r s  o n t  mesure l e s  p o t e n t i e l s  k l e c t r i q u e s  p r o d u i t s  l o r s  

du dkge l  du m o l l i s o l  dans un s i t e  exper imenta l  s i t u 6  a Inuvik ,  
d a n s  l e s  T e r r i t o i r e s  du Nord-Ouest.  On a  i n s t a l l 6  
ve r t i ca l emen t  des  sondes contenant  des  e l e c t r o d e s  de c u i v r e  
d isposkes  3 i n t e r v a l l e s  r k g u l i e r s  dans un t e r t r e  a r g i l e u x ,  dans  
un s o l  r i c h e  e n  g l a c e  B l a  j onc t ion  de  t r o i s  t e r t r e s ,  a i n s i  que 
dans des tubes  de c a r t o n  e n d u i t s  de c i r e ,  l ' u n  rempl i  de 
g r a v i e r  s ab leux  e t  l ' a u t r e  d ' a r g i l e  r e c o n s t i t u k ,  e t  p l a n t e s  
dans  un t e r t r e  ad jacen t .  La t e n s i o n  maximale mesurge de  p a r t  
e t  d ' a u t r e  de l a  l i m i t e  de l a  zone de  dkgel  e t a i t  de l ' o r d r e  de  
500 mV dans l e  s o l  f i n  e t  d 'environ 200 rnV dans l e  s o l  
grassier. La d i f f e r e n c e  decoule  peut-dt re  du p lus  f o r t  degre  
d'humidite du s o l  f i n .  
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ABSTRACT: E l e c t r i c a l  p o t e n t i a l s  developed du r ing  thawing of t h e  a c t i v e  l a y e r  i n  f r o z e n  

ground have been measured a t  a  t e s t  s i t e  i n  Inuvik ,  Northwest T e r r i t o r i e s .  Probes 

con ta in ing  copper e l e c t r o d e s  spaced a t  r e g u l a r  i n t e r v a l s  were i n s t a l l e d  v e r t i c a l l y  i n  a  
c l a y  hummock, i n  an i c e - r i c h  s o i l  a t  t h e  j u n c t i o n  of t h r e e  hummocks, and i n  a  sandy 

g r a v e l  and r e c o n s t i t u t e d  c l a y  i n  wax-coated cardboard tubes  p l aced  i n  an  ad j acen t  

huunnock. The maximum vo l t age  measured a c r o s s  t h e  thaw boundary was of t h e  o r d e r  of 

500 mV i n  t h e  f i ne -g ra ined  s o i l  and about  200 mV i n  t h e  coarse-gra ined s o i l .  The 

d i f f e r e n c e  may be due t o  t h e  l a r g e r  amounts of mois ture  i n  t h e  f ine-gra ined s o i l .  

1  INTRODUCTION 

E l e c t r i c a l  f r e e z i n g  and thawing 

p o t e n t i a l s  have been measured du r ing  

phase changes i n  aqueous systems such a s  
pure wa te r ,  d i l u t e  s o l u t i o n s  of i o n i c  

s o l u t e s ,  and even mois t  s o i l s  and rocks .  

These p o t e n t i a l s  between t h e  f r o z e n  and 

unfrozen p a r t s  of t h e  system can a r i s e  

from two d i f f e r e n t  causes :  from 

e l e c t r i c a l  c u r r e n t s  and p o t e n t i a l s  
s p e c i f i c a l l y  r e l a t e d  t o  t h e  phase change 

o f  wa te r ,  and from p o t e n t i a l s  a r i s i n g  ou t  

of charge  s e p a r a t i o n  du r ing  f r e e z i n g  and 

i o n  i n c o r p o r a t i o n ,  commonly known a s  t h e  

Workman-Reynolds e f f e c t .  I n  s o i l s ,  t h e  

observed p o t e n t i a l s  may w e l l  be a  
combination of both  e f f e c t s .  I n  a d d i t i o n  

t o  p o l a r i z a t i o n  of water  molecules  and 

alignment of d i p o l e s  due t o  t h e  p o t e n t i a l  
b a r r i e r  a c r o s s  t h e  boundary between 

f r o z e n  and unfrozen zones,  charges  

i n h e r e n t  on t h e  s u r f a c e s  of minera l  

p a r t i c l e s  can c o n t r i b u t e  t o  t h e  

development of p o t e n t i a l s  by exchange 

abso rp t ion  p roces ses  i n  s o i l s .  
Freezing p o t e n t i a l s  have been r epo r t ed  

i n  d i l u t e  aqueous s o l u t i o n s  of v a r i o u s  

s a l t s  ( s e e ,  f o r  example. Drost-Hansen, 
1967; Gross,  1968; Cobb and Gross ,  1969) 

, and i n  pure  water  du r ing  f r e e z i n g  ( G i l l  

and Al f r ey ,  1952; G i l l ,  1953; Murphy, 

i 1970; Korkina, 1975; and Parameswaran. 
1982). I n  a d d i t i o n .  a  r e v e r s e  p o t e n t i a l  

h a s  been observed du r ing  me l t i ng  of i c e  
( G i l l  and Al f r ey ,  1952). a l t hough  i t s  

magnitude was s m a l l e r  t han  t h a t  observed 

du r ing  f r eez ing .  
Reports of obse rva t ions  of e l e c t r i c a l  

f r eeze l thaw p o t e n t i a l s  i n  s o i l s  and 

rocks ,  however, a r e  meagre and incon- 
c lu s ive .  Whereas t h e  f r e e z i n g  p o t e n t i a l s  

observed i n  pure  wa te r  and d i l u t e  

s o l u t i o n s  were of t h e  o r d e r  of a  few 

v o l t s ,  t h e  magnitude of t h e  p o t e n t i a l s  

gene ra t ed  i n  f r e e z i n g  s o i l s  was u s u a l l y  

of t h e  o r d e r  of a  few m i l l i v o l t s  only  
(Parameswaran and Mackay, 1983). Very 

few measurements of e l e c t r i c a l  

f r eeze l thaw p o t e n t i a l s  under n a t u r a l  

c o n d i t i o n s  have been r epo r t ed .  Aside 

from work by B o r o v i t s k i i  (1976),  t h e  only 

documented measurement of f r e e z i n g  

p o t e n t i a l s  under n a t u r a l  c o n d i t i o n s  i n  

t h e  f i e l d  i s  t h a t  of Parameswaran and 

Mackay (1983). who measured p o t e n t i a l s  
developed on copper e l e c t r o d e s  a t  v a r i o u s  

dep ths  i n  t h e  a c t i v e  l a y e r  a t  Inuvik ,  

N.W.T. They a l s o  used t h i s  technique  t o  
s tudy f r e e z i n g  p o t e n t i a l s  developed a s  

permafros t  aggraded a t  t h e  bottom of an  

a r t i f i c i a l l y  d ra ined  l a k e  on Richards  
I s l a n d  i n  t h e  Mackenzie Del ta .  Both 

B o r o v i t s k i i  (1976) and Parameswaran and 

Mackay (1983) have a l s o  observed 

p o t e n t i a l s  gene ra t ed  d u r i n g  thawing of 

f r o z e n  s o i l  i n  t h e  a c t i v e  l a y e r .  

As a  c o n t i n u a t i o n  of f i e l d  s t u d i e s ,  

probes  were r e c e n t l y  i n s t a l l e d  i n  
d i f f e r e n t  m a t e r i a l s  i n  t h e  a c t i v e  l a y e r  

a t  a  s i t e  nea r  Inuvik ,  N.W.T., t o  s tudy  

t h e  n a t u r e  and magnitude of t h e  



e l e c t r i c a l  p o t e n t i a l s  genera ted dur ing 
f r e e z i n g  and thawing of t h e  ground under 

n a t u r a l  condi t ions .  P re l imina ry  r e s u l t s  

from t h e  i n i t i a l  measurements a r e  

presented i n  t h i s  paper.  

2 FIELD INSTRUMENTATION 

Five  p a i r s  of e l e c t r o d e  and thermocouple 

probes were i n s t a l l e d  i n  l a t e  August 1983 
i n  an  a r e a  of col luvium where e a r t h  

hummocks a r e  w e l l  developed (Figure  1). 

The e l e c t r o d e  and thermocouple probes 

were made of PVC tubing,  20.6 mm OD, 

12.7 mm I D ,  each 2.5 m long and c losed  a t  
t h e  bottom. Each probe cons i s t ed  of 14 
copper e l e c t r o d e s  i n  t h e  form of c i r c u l a r  

bands, 20.6 mm i n  d iameter  and 12.7 m 
wide wi th  a w a l l  t h i ckness  of 1 mm, 

i n s t a l l e d  i n  grooves spaced 150 mm a p a r t  

a long t h e  PVC tube. Coaxial  c a b l e s  were 

so lde red  t o  t h e  e l e c t r o d e s  and t h e  wi re s  
were l e d  through t h e  c e n t r e  of t h e  tube  

and connected t o  t h e  t e rmina l s  of a 

r o t a r y  switch. Each thermocouple probe 

had 14 copper-constantan thermocouples 

i n s t a l l e d  150 mm a p a r t  a t  p o s i t i o n s  

corresponding t o  those  of t h e  e l ec t rodes .  

TOWN OF INWII( 

Fig.  1. Location of t e s t  s i t e  near  

Inuvik ,  N.W.T 

The thermocouple wi re s  (24 gauge, w i th  an 

o u t e r  g l a s s  f i b r e  s h e a t h )  were brought up 
through the  c e n t r e  of t he  PVC tube and 

connected t o  a r o t a r y  switch. A 

p r e c i s i o n  vo l tme te r  w i th  an  i c e  ba th  

r e fe rence  junc t ion  was used t o  measure 

ground temperatures .  

P a i r s  of probes were i n s t a l l e d  

v e r t i c a l l y  s i d e  by s i d e  t o  a depth of 

about  1.5 m ( t h e  dep th  of t h e  f r o s t  

t a b l e )  a t  f i v e  d i f f e r e n t  l o c a t i o n s  

(Figure  1). Probes 1, 2 and 3 were 

i n s t a l l e d  i n  augured ho les  about 25 mm i n  

d iameter ,  w i th  t h e  bottom e l e c t r o d e s  

below t h e  l a t e  August f r o s t  t a b l e .  Probe 

1 was i n  t h e  middle of a hummock about 
2.5 m i n  d iameter  and probe 2 was between 

t h e  c e n t r e  and edge of t h e  hummock. 

Probe 3 was i n  a depres s ion  a t  t h e  

junc t ion  of t h r e e  hummocks; much i c e  was 

encountered when d r i l l i n g  here .  Probes 4 
and 5 were i n s t a l l e d  i n  open-end, 

wax-coated'cardboard tubes ,  300 m i n  

d iameter ,  a t  t h e  c e n t r e  of an  ad jacen t  

hummock. One tube  was f i l l e d  wi th  t h e  

l o c a l  c l a y  and t h e  o t h e r  wi th  a sandy 

g rave l  brought from a nearby borrow p i t .  

The c e n t r e  of t h e  hummock was excavated 

by hand t o  the  f r o s t  t a b l e  and t h e  

wax-coated cardboard tubes  were i n s t a l l e d  

v e r t i c a l l y  and then b a c k f i l l e d .  

An e l e c t r o d e  probe and a thermocouple 
probe were placed s i d e  by s i d e  i n  t h e  

middle of each tube and t h e  r e s p e c t i v e  

s o i l s  p laced i n  t h e  tubes  and compacted 

by ramming w i t h  a rod. The m a t e r i a l s  
were then  s a t u r a t e d  wi th  water.  As the  

tubes  were open a t  t h e  bottom, much of  

t h e  water probably dra ined away. The 

f ine-gra ined c l a y  m a t e r i a l  would r e t a i n  

some mois ture ,  but t h e  g r a v e l  would l o s e  

most of i t .  Figures  2 and 3 i n d i c a t e  t h e  

l o c a t i o n s  of t he  probes and the  p o s i t i o n s  

of t h e  e l e c t r o d e s  i n  each probe; Figure  4 
shows the  s i t e  fo l lowing i n s t a l l a t i o n .  

3 DISCUSSION OF RESULTS I 
Although t h e  probes were i n s t a l l e d  i n  
l a t e  August 1983, no readings  were taken 

dur ing  t h e  f r e e z i n g  pe r iod  of 1983-84. 
Regular bi-weekly readings  were begun 
only i n  June 1984. The p o t e n t i a l  (DC 

vo l t age )  a t  each e l e c t r o d e  wi th  r e spec t  

t o  t h e  bottom one (number 0) was measured 
us ing  a p r e c i s i o n  vol tmeter .  Ground 

temperatures  were a l s o  measured a t  t h e  

depths  corresponding t o  each e l ec t rode .  

Typical  curves showing t h e  v a r i a t i o n  of  

vo l t age  and temperature  wi th  depth  below 

t h e  ground s u r f a c e  a r e  p l o t t e d  i n  
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F R O S T  T A B L E .  
L A T E  A U G  1983 

D I M E N S I O N S .  A P P R O X I M A T E  

I  k 0 . 5  m+ 

Fig. 2. Schematic diagram showing probe 

l o c a t i o n s  1, 2 and 3 i n  a hummock 

D I M E N S I O N S  A P P R O X I M A T E  

s c a l e .  k O . 5  m+ 

Fig. 3. Schematic diagram showing probe 

l o c a t i o n s  3 and 4 i n  a hummock 

Figure  5 ( a  t o  e )  f o r  t h e  f i v e  probe 
l o c a t i o n s ,  cover ing t h e  thaw season from 

June t o  September 1984. It may be  s e e n  
t h a t  t h e r e  is an abrupt  change i n  t h e  

magnitude of t h e  v o l t a g e  a t  t h e  thawing 
f r o n t  ( a s  measured by t h e  e l e c t r o d e s  on 

t h e  probe).  Since  i o n s  p resen t  on t h e  
minera l  s u r f a c e s ,  s o i l  mois ture  con ten t ,  

Fig. 4. S i t e  a f t e r  i n s t a l l a t i o n  of 

probes 

and concen t ra t ion  of i o n s  i n  t h e  s o i l  
water  a r e  unknown v a r i a b l e s ,  i t  was 
impossible  t o  p r e d i c t  t h e  s i g n  of t h e  

change i n  p o t e n t i a l  w i th  confidence. 
Never theless ,  i t  is  s i g n i f i c a n t  t h a t  
t h e r e  i s  a p o t e n t i a l  induced i n  t h e  

e l e c t r o d e  l o c a t e d  a t  t h e  thawing f r o n t  
and t h a t  it is  q u i t e  ev iden t  i n  each s o i l  
i n v e s t i g a t e d .  

The thawing p o t e n t i a l  may be t aken  a s  

equa l  t o  t h e  d i f f e r e n c e  between t h e  
va lues  of t h e  vo l t ages  on e l e c t r o d e s  i n  
t h e  f r o z e n  and unfrozen p a r t s  of t h e  

ground. For example, a t  probe 1 i n  t h e  
c e n t r e  of t h e  hummock t h e  induced v o l t a g e  

measured on e l e c t r o d e  No. 4 ( l o c a t e d  i n  
f rozen  ground a t  a temperature  of -0.5OC) 
was -62 mV, whereas t h a t  on e l e c t r o d e  

No. 5 ( a t  a temperature  of -0.2OC) was 
+445 mV (F igure  5 (a ) ) .  Thus t h e  

p o t e n t i a l  a c r o s s  t h e  thawing i n t e r f a c e  a t  

t h i s  l o c a t i o n  can be considered t o  be 
507 mV. (The temperature  a t  which 

f r eez ing i thawing  of f i n e  g ra ined  s o i l s  
occur s  i s  u s u a l l y  l e s s  than O°C, s o  t h a t  

t h e  temperature  i n d i c a t e d  a t  e l e c t r o d e  

No. 5, where thawing was supposed t o  

occur a t  t h e  t ime of measurement, was 
-0.2OC. There may a l s o  be an  e r r o r  i n  

t h e  temperature obse rva t ions  owing t o  
l i m i t a t i o n s  i n  t h e  accuracy of f i e l d  

measurements.) Figure  5 ( b )  shows t h a t  a t  

probe 2, i n  t h e  same hummock, t h e  
p o t e n t i a l  measured between t h e  f rozen  and 
thawed ground was 540 mV, t h i s  being t h e  

d i f f e r e n c e  i n  t h e  v o l t a g e  induced on 

e l e c t r o d e s  No. 2 and 3 a t  dep ths  where 

temperatures  were -0.2 and +0.2"C, 

r e s p e c t i v e l y .  The magnitude of  t h e s e  
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Fig. 5(a-e). Variation of voltage 

induced on the electrodes at different 

depths below the ground surface and 

corresponding temperature for locations 1 
to 5, June-September 1984 

potentials in clay is similar to the 

freezing potentials reported earlier by 

Parameswaran and Mackay (1983). 

At probe 3, where much ice was 
encountered during drilling, the jump in 

potential across the boundary between the 

frozen and unfrozen zones was about 

200 mV (Figure 5(c)). Figure 5(d) shows 

that the potential measured across the 

thaw front in the clay in the cardboard 

tube at probe 4 was about 280 mV. In the 

gravelly material in the tube at probe 5 



t h e  p o t e n t i a l  a c r o s s  t h e  thaw boundary 
was 180 mV (F igu re  5 ( e ) ) .  

Values of t h e  maximum e l e c t r i c a l  

p o t e n t i a l s  observed a t  t h e  thawing 

boundary i n  m a t e r i a l s  a t  t h e  f i v e  

d i f f e r e n t  l o c a t i o n s  a r e  summarized a s  

fo l lows:  

P o t e n t i a l  a c r o s s  

Thawing F ron t  
Probe M a t e r i a l  (mV) 

1 Natura l  c l a y  500 

a t  c e n t r e  of 

a  hummock 

2 Natu ra l  c l a y  540 

i n  hummock 
3 I ce - r i ch  s o i l  200 

a t  j unc t ion  of 

t h r e e  hummocks 
4 Clayey s o i l  i n  280 

waxed cardboard 

tube 

5 Sandy g r a v e l  i n  180 

waxed cardboard 

tube  

Under n a t u r a l  c o n d i t i o n s  t h e  

f i ne -g ra ined ,  c layey s o i l  i n  t h e  middle 

of t h e  hummock developed a  much l a r g e r  

p o t e n t i a l  between f r o z e n  and unfrozen 
zones t han  d i d  t h e  i c e - r i c h  s o i l  a t  t h e  

j u n c t i o n  of t h e  hummocks. I n  t h e  

r e c o n s t i t u t e d  c o n d i t i o n  a l s o ,  t h e  

f ine-gra ined,  c layey m a t e r i a l  showed a  

h ighe r  p o t e n t i a l  t han  d i d  t h e  

coarse-grained m a t e r i a l .  These 

d i f f e r e n c e s  can probably be a t t r i b u t e d  t o  

t h e  l a r g e r  amounts of mois ture  p re sen t  

around s o i l  p a r t i c l e s  i n  t h e  f ine-gra ined 
' s o i l .  

It is n o t  c l e a r  whether t h e  p o t e n t i a l s  

measured between f r o z e n  and unfrozen 

zones du r ing  thawing of t h e  ground a r e  
r e a l l y  thawing p o t e n t i a l s ,  t h e  r eve r se  of 

t h e  f r e e z i n g  p o t e n t i a l  r epo r t ed  by 
s e v e r a l  au tho r s .  Although B o r o v i t s k i i  

(1976) a s  w e l l  a s  Parameswaran and Mackay 

(1983) have r epo r t ed  p o t e n t i a l s  developed 

i n  t h e  f i e l d  du r ing  thawing of t h e  a c t i v e  
l a y e r ,  t h e  l a t t e r  have specu la t ed  t h a t  

such p o t e n t i a l s  may r e s u l t  when meltwater 

p e r c o l a t e s  downward t o  t h e  s t i l l - f r o z e n  
lower l e v e l s  and f r e e z e s  t h e r e ,  caus ing 

t h e  r epo r t ed  f r e e z i n g  p o t e n t i a l .  This 

I p o s s i b i l i t y  was based on t h e  obse rva t ion  
t h a t  du r ing  t h e  summer thaw per iod water  I may mig ra t e  from t h e  thawed p a r t  of t h e  

I a c t i v e  l a y e r  i n t o  t h e  s t i l l - f r o z e n  lower 

1 l a y e r s  of t h e  ground t o  r e - f r eeze  and 

i n c r e a s e  t h e  i c e  con ten t  t h e r e  (Cheng, 

1982; Mackay, 1983; Parmuzina, 1978; 

Wright,  1981 and 1983). G i l l  and Alf rey  

(1952) observed t h a t  i n  pure  water  t h e  

thawing p o t e n t i a l  is  of sma l l e r  magnitude 

than  t h e  f r e e z i n g  p o t e n t i a l .  Workman and 
Reynolds (1950) d i scoun ted  any 

p o s s i b i l i t y  of a  thawing p o t e n t i a l  i n  

d i l u t e  s o l u t i o n s  because of p r i o r  

n e u t r a l i z a t i o n  of accumulated cha rges  i n  

t h e  i c e ,  which behaves l i k e  a  

semiconductor.  I n  t h e  p r e s e n t  

measurements, t h e  magnitude of t h e  

observed p o t e n t i a l s  was t h e  same a s  t h a t  

of f r e e z i n g  p o t e n t i a l s  observed e a r l i e r  

(Parameswaran and Mackay, 1983) i n  t h e  

same type  of c layey s o i l  a t  a  nearby 
l o c a t i o n .  

The d i s p u t e  a s  t o  whether t h e r e  is a  

t r u e  thawing p o t e n t i a l ,  o r  whether t h e  
so -ca l l ed  thawing p o t e n t i a l  i s  due t o  

mel twater  p e r c o l a t i n g  downward and 
f r e e z i n g  i n  t h e  s t i l l - f r o z e n  lower 

r eg ions  can perhaps  be  s e t t l e d  by c a r e f u l  

l a b o r a t o r y  exper imenta t ion .  S u i t a b l e  

probes  might be i n s t a l l e d  i n  a  f r o z e n  

s o i l  t h a t  is  t hen  allowed t o  thaw from 

t h e  bottom upwards, s o  t h a t  meltwater 

cannot f low by g r a v i t y  i n t o  t h e  unfrozen 
zone. 

A s  r ead ings  were not  t aken  du r ing  t h e  

f r e e z i n g  pe r iod  of 1983-84, t h e  v a r i a t i o n  

i n  e l e c t r i c a l  f r e e z i n g  p o t e n t i a l  t h a t  

developed w i t h  t ime on each e l e c t r o d e  

could no t  be p l o t t e d ,  a s  was done e a r l i e r  

(Parameswaran and Mackay, 1983). The few 

read ings  obta ined do i n d i c a t e ,  however, 

t h e  development of f r e e z i n g  p o t e n t i a l s .  

F igure  6 shows t h e  v a r i a t i o n  of t h e  

p o t e n t i a l  i n  t h e  i c e - r i c h  s o i l  a t  each 

e l e c t r o d e ,  probe 3, a s  measured w i t h  

r e s p e c t  t o  t h e  bottom e l e c t r o d e  l o c a t e d  

i n  t h e  f r o z e n  ground 17 October 1984. A t  

t h e  dep th  corresponding t o  e l e c t r o d e  
No. 9 ,  where t h e  tempera ture  of t h e  

ground was about -0.3OC, t h e r e  is  a n  

abrupt  p o t e n t i a l  drop. F igu re  7  shows 

t h e  v a r i a t i o n  of e l e c t r i c a l  p o t e n t i a l  and 
tempera ture  w i th  t ime f o r  e l e c t r o d e  

No. 6, probe 1 ,  i n  c layey s o i l  a t  t h e  

c e n t r e  of a  hummock. Between 5  and 

17 October,  when t h e  ground t empera tu re  
a t  t h i s  e l e c t r o d e  dropped from +O.l°C t o  

-0.05"C, t h e  p o t e n t i a l  induced on t h e  

e l e c t r o d e  jumped from about 100 t o  
555 mV, i n d i c a t i n g  t h e  development of a  

f r e e z i n g  p o t e n t i a l  of 455 mV. 

It is  hoped t h a t  c u r r e n t  readings  t aken  

a t  r e g u l a r  i n t e r v a l s  w i l l  e s t a b l i s h  a  
t r e n d  i n  t h e  development of e l e c t r i c a l  

p o t e n t i a l s  a t  t h e  freeze-thaw boundary a t  
a l l  f i v e  l o c a t i o n s .  
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Fig. 6. Var i a t ion  i n  v o l t a g e  and 

temperature wi th  depth  f o r  i ce - r i ch  s o i l  
a t  probe No. 3, October 1984 

S E P T  O C T  N O V  

Fig. 7. Var i a t ion  of e l e c t r i c a l  

p o t e n t i a l  and temperature wi th  t ime, 

e l e c t r o d e  No. 6,  probe No. 1,  i n  a c l ayey  
s o i l  

4 CONCLUSIONS 

E l e c t r i c a l  p o t e n t i a l s  measured d u r i n g  
thawing of n a t u r a l  s o i l s  i n  t h e  a c t i v e  

l a y e r  and i n  r e c o n s t i t u t e d  f i n e -  and 

coarse-grained s o i l s  (by means of 
e l e c t r o d e  and thermocouple probes a t  a 
f i e l d  s i t e  i n  Inuvik)  were of t h e  o rde r  
of 500 mV i n  a c layey s o i l  i n  a hummock 

and 200 mV i n  a coarse-grained s o i l  

p laced i n  a tube  i n  t h e  middle of ano the r  
hummock. It i s  poss ib l e  t h a t  wi th  
refinement i n  equipment and methods of 

measurement t h e  technique can be used t o  

d e t e c t  t h e  boundary between f rozen  and 
unfrozen zones i n  s o i l s .  From the  

magnitude of measured p o t e n t i a l s  i n  s o i l s  
i t  may a l s o  be poss ib l e  t o  determine 

t h e i r  t ype  and mois ture  content .  
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