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Abstract  

The Yuan-Diederix equat ion  r e l a t e s  t h e  c o n d u c t i v i t y  o f  a  b r i r i e  sa tu ra ted  rock  sample t o  t t ie  

bt-i rte conduct i  v i  t y  and rneriibrarle and Nernst p o t e n t i  a1 s f o r  t h e  sanipl e f o r  a  g i  ven sa l  i n i t.y 

con t ras t .  I t  can be used f o r  determining t h e  s a l i n i t y  dependence o f  sha l y  sand parameters 

,hecause t h e  e q t ~ a t i o n  can be determined from parameters measured a t  e s s e n t i a l  l y  one sa l  i n i  ty. 

This paper app l i es  nie~i~brane po te r i t i a l  nleasurenients and t h e  Yuan-Diederix equat ion  t o  desc r i be  t h e  

s a l i n i t y  dependence o f  t he  c l a y  conduc t i v i t y ,  C . t h e  sha ly  sand fo rn ia t ion  r e s i s t i v i t y  factor., 

F*, t he  sha ly  sand l i t h o l o g y  exponent, m*, and thee equ iva len t  quadrature conductance, A. 

Data from t h e  Waxman-Sni t s  Group 2 samples f o r  which conduct- iv i  t y  and rilembrane p o t e n t i a l  da ta  

have been s i~nu l t aneous l y  measured a l l ow  t h e  de termina t ion  o f  C , F* and m* as a f u n c t i o n  o f  
e, 

sa l i r i i  t y .  The c l  ay conduct i  v i  t y  general l y  decreases w i  t h  d e c r e a s ~ n g  sa l  i n i  t y .  Accordingly,  any 

sha ly  sand nwdel should i nco rpo ra te  a  sa l  i n i  t y  dependent c l  ay conduct i  v i  t.y as t h e  Waxrnan-Sn~i t s  

nioclel does. When t h e  c l a y  c o n d u c t i v i t y  i s  s r i ~ a l l e r  than  t h e  b r i n e  c o n d u c t i v i t y ,  F* i s  found t o  be 

constant , ver-i f y i  ng t h a t  t h e  Waxnian-Smi t s  assuri~pti  on o f  cons tan t  F* i s v a l  i d .  Wlien t he  c l  ay 

c o n d u c t i v i t y  i s  l a r g e r  than  t he  b r i n e  conduc t i v i t y ,  F* g e n e r a l l y  inc reases  w i t t i  decreas ing  

s a l i n i t y  in ip ly i r ig  t h a t  t h e  Waxman-Smits assun~pt ion o f  cor is tant  F" i s  n o t  always v a l i d ,  A  

consecluence o f  sa 1 i n i  ty-dependent F * i s t h a t  nrenibrane p o t e n t i  a1 nleasurenients may be necessary f o r  

cases where t he  c l  ay conduct i  v i  t y  exceeds t he  b r i n e  conduct i  v i  t y .  I n  t h i  s sa l  i n i  t y  rarige, ni* 

a1 so increases. l h e  s a l i n i t y  e f f e c t s  a re  much g r e a t e r  f o r  samples con ta i n i ng  ~ i io r i t~nor i  l l o t i i  t e .  

New s i r n i~ l  taneous corrducti v i  t y ,  membrane po ten t i  a1 and induced p o l a r i z a t i o n  da ta  a re  repor ted  he re  

f o r  a  s e t  o f  very  sha l y  sandstones which con f i rm  t h e  s a l i n i t y  dependence o f  C , F* and mX. The 
e new data  a re  used a1 so t o  d e t e r ~ ~ i i  ne t h e  sa l  i n-i t y  dependence o f  t h e  e q u ~  va1 en t  quadr-atur-e 

conductance, A. The resu l  t s  agree very  we1 1 wi t h  V i  negar-Waxman i nduced pol  a r i  z a t i  on da ta  ori 

sha ly  sands. I t  i s  found t h a t  induced p o l a r i z a t i o n  measurernents a l s o  d i r e c t l y  y i e l d  t h e  c l a y  

cotiduct i v i  t y  . 
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