
ALB E RTA SOCl ETY 
O F  

PETROLEUM GEOLOGISTS 

p . 

A.S.P.G. NEWS BULLETIN 

Volume 2 July, 1954 Number 7 

A b s t r a c t  

STRATIGRAPHIC CONTRIBUTION: NORTHEASTERN 

BRITISH C O L U M B I A  AND NORTHWEST T E R R I T O R I E S  

W . R . S .  H e n d e r s o n ,  B r i t i s h  A m e r i c a n  Oi l  Co. Ltd.  

This paper which is being submitted to the A. A. P. G. 

for publication was given as an abstract before the A.S.P.G., 

Calgary, on April 5th, 1954. The work is based on studies 
which were carried out in 1950 in Northeastern British 
Columbia on behalf of Hudson's Bay Oil and Gas Company 
Ltd. , Union Oil Company of California, and The British 

American Oil Company Ltd. , and in 1952 in the Northwest 
Territories on behalf of Hudson's Bay Oil and Gas Company 
Ltd. , and The British American Oil Company Ltd. 

The unpublished reports of the party leaders were 
freely drawn upon and acknoveledgment was made of the co- 
operation and enthusiasm of the party leaders and their 
assistants which resulted in the acquisition of additional new 
information. In Northeastern British Columbia the party 
leaders were D.R. Clark, J.T. Cook, and D.E. Nisley; in 
the Northwest Territories, G. Dann, S.W. Paskevich, and 
L. J.  M a r t i n .  

A c k n o w l e d g m e n t  w a s  m a d e  of the be ne f i t  d e r i v e d  
f r o m  d i s c u s s i o n s  w'ith Mr .  R . W .  B u r n s ,  D r . F . G .  Fox ,  and 
Mr.  J . H .  Mann ing  of the above  c o m p a n i e s .  

The  s p e a k e r  t h a n k e d  H u d s o n ' s  Ba y  Oil  and G as  C o m -  
pany  Ltd. , Union Oil  C o m p a n y  of C a l i f o r n i a ,  and The  B r i t i s h  
A m e r i c a n  Oil  C o m p a n y  Ltd.  f o r  p e r m i s s i o n  to  p u b l i s h  the  
m a t e r i a l ,  and Mr.  E . D .  B a l d o c k ,  Ch ie f  C a r t o g r a p h e r ,  De -  
p a r t m e n t  of M i n e s  and T e c h n i c a l  S u r v e y s ,  O t t awa ,  for  p e r -  
m i s s i o n  to show i n f r a - r e d  photos .  He a l s o  p a i d  t r i b u t e  to  
Mr.  H a r r y  J. Winny  w h o s e  s p e c i a l  s k i l l  as  a i r c r a f t  p i l o t  fo r  
H u d s o n ' s  Bay  Oil  and  Gas  C o m p a n y  a s s i s t e d  the  p r o j e c t  c o n -  
s i d e r a b l y .  

The part of Northeastern British Columbia with which 
the writer dealt follows the Alaska Highway from the Interior 
Plains into the Rocky Mountains, and the portion of the North- 
west Territories which was investigated lies in the valleys of 
the Liard and MacKenzie rivers. 

The Cretaceous rocks which are exposed in North- 
eastern British Columbia were described by the speaker after 
making acknowledgment of the benefit derived from the pub- 
lications of the previous workers. The more uniform 
c h a r a c t e r  of the u p p e r  p a r t  of the  a r e n a c e o u s  D u n v e g a n  f o r -  
m a t i o n  was  c o n t r a s t e d  w i t h  the t r a n s i t i o n a l  c h a r a c t e r  of the  
l o w e r  p a r t .  I ts  t o t a l  t h i c k n e s s  a t  S t e a m b o a t  Moun ta in ,  50 
m i l e s  w e s t  of F o r t  N e l s o n  w h e r e  the  u p p e r  p a r t  i s  c o n g l o -  
m e r a t i c ,  i s  about  550 fee t .  On l i t h o l o g i c a l  g r o u n d s ,  the  
D u n v e g a n  f o r m a t i o n  of N o r t h e a s t e r n  B r i t i s h  C o l u m b i a  i s  

correlated with the Dunvegan formation of the Western 
Peace River Plains as described by J. O1eddie (Bull. Amer. 

Assoc. Petrol. Geol., Vol. 33, No. 4, 1949)plus the under- 
lying transition beds. 

The Sikanni formation which underlies the Dunvegan 

formation and which had originally beendescribed by C.O.Hage, 
(Geol. Surv. of Canada, Paper 44-30) was elaborated upon 
and measurements at new localities were given. One section 
which had been measured, by Clark in the lower Sikanni Chief- 

Upper Fort Nelson River locality, was described as being 
approximately 1450 feet thick; 760 feet of this section lie 
above the base of the Acanthoceras zone and a further 500 
feet lie below, completing the shale member to the top of the 

"Sandy" member. 

The paper further described how, by use of aircraft 
and air photographs, the Dunvegan and Sikanni formations 
were followed northerly where they were found to be the 

equivalent of the Fort Nelson formation. 

The Buckinghorse formation underlies the Sikanni 

formation and it also was originally described by Hage. 
Details were given of a section which had been examined by 
Cook in the lower Tetsa and Chischa rivers (near Steamboat 
Mountain). Here, a thick shale section overlies beds of 
Triassic age. In this locality an upper (shale) member about 
1345 feet thick is underlain by a middle (sandstone, siltstone, 
and shale) member about Z3Z feet thick, and this overlies a 

lower (shale) member about Z040 feet thick. Some evidence 
was given which indicates that the beds overlying the Triassic 
are the equivalent of the lower part of the Buckinghorse for- 
mation of the type locality in the vicinity of Sikanni Chief 

river. 

A Table of the Cretaceous beds was shown to indicate 
their correlations between a number of localities from Fort 
Liard in the north to Pine River foothills in the southwest and 
to the Athabaska and Wabiskaw rivers in Alberta in the south- 
east. The Fort Nelson formation was correlated with the 
Dunvegan and Sikanni formations. The Upper-Lower Creta- 
ceous boundary was shown at the Fish Scales and Acanthoceras 
horizon, after Stelck. The Sikanni sandstones and Goodrich 
formation had earlier been correlated on the basis of their 
Neosastroplites faunas. The Paddy member and Pel~can for- 
mation were placed in accordance with the publications of 
Wickenden and Badgley, Geol. Surv. Papers 51-16, and 
52-11, respectively, and the Peace and Spirit River forma- 
tions, after the A.S.P.G. Lower Cretaceous Study Group, 
1951,"Lower Cretaceous of the Peace River Region.* The 
Pelican formation was correlated with a part of the Shafts - 
bury formation which lies below the Goodrich formation and 
its approximate equivalent - the sandstone member of the 
Sikanni formation. The tops of the Grand Rapids, Peace 
River and Commotion formations were correlated with each 
other and approximately with an upper Gastroplites zone 
which had been reported from the Lepine formation and from 
the  H a s l e r  f o r m a t i o n  of E a s t  P e a c e  R i v e r  f o o t h i l l s .  T h e s e  
c o r r e l a t i o n s  p l a c e d  the  P e l i c a n  and J o l i  Fou  f o r m a t i o n s  at  



p o s i t i o n s  a p p r o x i m a t e l y  e q u i v a l e n t  to t he  P l a c e n t i c e r a s  
l i a r d e n s e  Whi t  z o n e  in t h e  L i a r d  R i v e r  w e s t  of  t he  N e l s o n  
F o r k s  l o c a l i t y ,  t o g e t h e r  w i t h  t h e  u n d e r l y i n g  s h a l e ,  a nd  
t h o s e  c o r r e l a t i o n s  a r e  t h e r e f o r e  m a d e .  A l o w e r  G a s t r o -  
p l i t e s  h o r i z o n  f o r m e d  the  b a s i s  f o r  c o r r e l a t i n g  t he  u p p e r  p a r t  
of t he  S c a t t e r  f o r m a t i o n ,  t he  M i d d l e  B u e k i n g h o r s e  m e m b e r ,  
a p a r t  of  t h e  C o m m o t i o n  f o r m a t i o n  a nd  t he  C a d o t t e  m e m b e r .  
T h e  B e u d a n t i c e r a s  o r  L e m u r o c e r a s  f a u n a  o c c u r s  in t he  
N o t i k e w i n  m e m b e r  of the  P e a c e  R i v e r  f o r m a t i o n  and  in 
v a r i o u s  o t h e r  f o r m a t i o n s  o r  m e m b e r s  a t  h o r i z o n s  b e l o w  t h e  
G a s t r o p l i t e s  f a u n a .  T h e  l o w e r  p a r t  of  t h e  S c a t t e r  f o r m a t i o n  
w a s  c o r r e l a t e d  w i t h  t he  G a t e s  f o r m a t i o n  a n d  w i t h  a p a r t  of  
t he  F a l h e r  m e m b e r  on t h e  b a s i s  of  p o s i t i o n  a n d  l i t h o l o g y .  

M o v i n g  to  t h e  N o r t h w e s t  T e r r i t o r i e s ,  it w a s  p o i n t e d  
out  t h a t  H a g e ,  ( G e o l .  S u r v .  of C a n a d a ,  P a p e r  4 5 - Z 2 )  h a d  b e e n  
u n a b l e  to  a s c e r t a i n  if  C r e t a c e o u s  s h a l e s  l i e  d i r e c t l y  on t h e  
650 f e e t ,  o r  m o r e ,  of s a n d s t o n e s ,  s h a l e s  a n d  c h e r t  w h i c h  he 
h a d  d e s c r i b e d  a t  P o i n t e d  M o u n t a i n  a b o u t  Z0 m i l e s  n o r t h w e s t  
of  F o r t  L i a r d ,  a n d  w h i c h  he ha d  r e f e r r e d  to  t h e  P e n n s y l -  
v a n i a n  a n d / o r  M i s s i s s i p p i a n .  P a s k e v i c h  h a d  found  a f e w  
h u n d r e d  f e e t  of s i m i l a r  b e d s  w h i c h  he  b e l i e v e d  to l ie  b e l o w  
H a g e ' s  s e c t i o n .  T h e  r o c k s  a r e  not  w e l l  e x p o s e d .  

At t w i s t e d  M o u n t a i n  ( abou t  15 m i l e s  a b o v e  t he  m o u t h  
of the  S o u t h  N a h a n n i  R i v e r )  D a n n  m e a s u r e d  n e a r l y  950 f e e t  
of  q u a r t z i t i c  s a n d s t o n e s  (w i th  t h e  t op  c o n c e a l e d )  w h i c h  b e l o n g  
to  the  l o w e r  p a r t  of H a g e ' s  P e n n s y l v a n i a n a n d / o r  M i s s i s s i p -  
p l a n  d i v i s i o n .  It a p p e a r e d  f r o m  a i r  r e c o n n a i s s a n c e  t h a t  a t  

¢ 0 R R ( ~ T , 0 .  TABLE OF ~ " E  ¢RET*C~OUS ' 0 1 " A ~ ' 0 " 5  I 

~ o , . D o  i ,. e _--L~_ mU 

l e a s t  s o m e  p a r t  of the  P o i n t e d  M o u n t a i n  b e d s  o v e r l i e  t h e  
T w i s t e d  M o u n t a i n  b e d s  bu t  t he  e x a c t  r e l a t i o n s h i p  b e t w e e n  
t h e s e  t w o  s e c t i o n s  h a s  not  b e e n  d e t e r m i n e d .  

D i r e c t l y  b e l o w  a n  88 foo t  c o v e r e d  i n t e r v a l  at  t he  s a m e  
T w i s t e d  M o u n t a i n  l o c a l i t y ,  D a n n  a l s o  m e a s u r e d  o v e r  1500 
f e e t  of  b e d s  w i t h  the  b a s e  not  e x p o s e d ,  c o n s i s t i n g  c h i e f l y  of 
l i m e s t o n e s  and  w h i c h  b e l o n g  l i t h o l o g i c a l l y  to  t h e  M i s s i s s i p -  
p l a n  s e c t i o n  w h i c h  H a g e  h a d  d e s c r i b e d  in  t he  r e g i o n .  T h e s e  
t w o  s u b d i v i s i o n s  of r o c k s  w e r e  r e g a r d e d  a r b i t r a r i l y  a s  
P e n n s y l v a n i a n ?  and  M i s s i s s i p p i a n ? ,  r e s p e c t i v e l y ,  on  t h e  
b a s i s  of  H a g e ' s  d a t a  a n d  t he  m a r k e d  l i t h o l o g i c a l  c h a n g e .  

R e g a r d i n g  t he  U p p e r  D e v o n i a n ,  i t  w a s  s t a t e d  t h a t  
t h e  S i m p s o n  f o r m a t i o n  n e a r  C a m s e l l  B e n d  ha d  b e e n  found  
to  be  a b o u t  3000  f e e t  o r  e v e n  p o s s i b l y  3500  f e e t  t h i c k .  

T h e  M i d d l e  D e v o n i a n  to M i d d l e  S i l u r i a n  r o c k s  of t h e  
C a n o l ,  C a m s e l l  B e n d  a nd  N a h a n n i  B u t t e  a r e a s  w e r e  r e -  
v i e w e d  ( p r i n c i p a l l y  f r o m  the  p u b l i c a t i o n s  of  H a g e ,  H u m e  
( G e o l .  S u r v .  C a n a d a ,  S u m .  R e p t s . ) ,  H u m e  a n d  L i n k  ( G e o l .  
S u r v .  C a n a d a ,  P a p e r  4 5 - 1 6 ) a n d  W i l l i a m s  (Geo l .  S u r v .  
C a n a d a ,  S u m .  R e p t s . ) ,  a n d  it  w a s  s h o w n  h o w  i n f o r m a t i o n  
f r o m  B . A .  - H. B. O. G. , L o n e  M o u n t a i n  w e l l  #Z a nd  T r a i l  
C r e e k  w e l l  #1 i n d i c a t e d  t h a t  a n  u p p e r  p a r t  of t h e  L o n e  M o u n -  
t a i n  f o r m a t i o n  v a r i e d  f r o m  a n  e v a p o r i t e  s e c t i o n  in  t he  e a s t  
to  t he  d o l o m i t e  s e c t i o n  of L o n e  M o u n t a i n  a n d  C a m s e l l  B e n d  
in  t he  w e s t .  T h i s  e v i d e n c e  w a s  r e g a r d e d  a s  s u p p o r t i n g  t h e  
c o r r e l a t i o n  of  t h e  B e a r  R o c k  f o r m a t i o n  (w i th  e v a p o r i t e s )  of  
t he  C a n o l  a r e a  w i t h  s o m e  u p p e r  p a r t  of the  L o n e  M o u n t a i n  
f o r m a t i o n  - a c o r r e l a t i o n  w h i c h  ha d  b e e n  m a d e  b y  W a r r e n  
a n d  S t e l c k  ( S u c c e s s i o n  of D e v o n i a n  F a u n a s  in  W e s t e r n  

Canada; Trans. Roy. Soc. Canada, Vol. XLIV, Ser. III, 

See. IV, June, 1950). 

The disconformities in the above succession were 
discussed and it is postulated that conditions of continuous 
deposition appear to have prevailed in the Camsell Bend 
area from Middle Silurian through Upper Silurian and Lower 
Devonian to Middle Devonian time with the possibility that 
a minor break may have occurred at the Lower-Middle 
Devonian contact in the Little Doctor Lake area (Z5 miles 

south of Camsell Bend). Here Dann had found possible 
evidence of a dlscon_formity. No evidence had been found of 
the marked, erosional disconformity which separates the 
Bear Rock formation of possible Lower Devonian age from 
the Ronning (Silurian) group in the Canol area. 

In the Rocky Mountain area adjacent to the Alaska 
Highway, the data of Williams (Geol. Surv. of Canada, 
Paper 44-Z8) and the considerable data of Laudon and 
Chronic (Bull. Amer. Assoc. Petrol. Geol., Vol. 33, No.Z, 

1949)  w e r e  r e v i e w e d  - in so  f a r  a s  t h e s e  r e f e r r e d  to  the  
S i l u r o -  D e v o n i a n  s e r i e s .  

A d d i t i o n a l  i n f o r m a t i o n  w a s  g i v e n  on the  a b o v e  p o r t i o n  
of  t h e  P a l e o z o i c  e x a m i n e d  b y  N i s l e y  w h e r e  it  o c c u r s  in the  
S t o n e  R a n g e ,  w h e r e  L a u d o n  an d  C h r o n i c  w e r e  h a n d i c a p p e d  by 
t a l u s  c o v e r .  

In  the  R o c k y  M o u n t a i n s ,  M i d d l e  D e v o n i a n  a n d  M i d d l e  
S i l u r i a n  b e d s  w e r e  r e c o g n i z e d  b y  W i l l i a m s ,  bu t  no  d i a g n o s t i c  
f o s s i l s  h a v e  b e e n  r e p o r t e d  f r o m  th e  i n t e r v e n i n g  p o r t i o n  of t he  
s e r i e s .  In  t h e s e  c i r c u m s t a n c e s ,  c l a s s i f i c a t i o n  of  t h e  r o c k s  
m u s t  p e r f o r c e  b e  t e n t a t i v e  a n d  s u c h  a r e - c l a s s i f i c a t i o n  is 
p r o p o s e d .  

In  t h i s  r e - c l a s s i f i c a t i o n ,  t h e  R o n n i n g  f o r m a t i o n  w a s  
r a i s e d  to  g r o u p  s t a t u s ,  t h e  n a m e  " M o u n t  K i n d l e "  w a s  r e f e r r e d  
to  t h e  r o c k s  c a r r y i n g  a M i d d l e  S i l u r i a n  c o r a l l i n e  f a u n a ,  a n d  
t h e  M u n c h o  a n d  M e C o n n e l l  f o r m a t i o n s  w e r e  p l a c e d  in  t h e  U p -  
p e r  S i l u r i a n .  T h e  d i s c o n f o r m i t y  a t  t h e  b a s e  of  t he  " R a m p a r t s "  
f o r m a t i o n  w a s  r e g a r d e d  a s  m a r k i n g  t h e  b o u n d a r y  b e t w e e n  the  
S i l u r i a n  an d  D e v o n i a n  s y s t e m s  and  t h e  p o s s i b i l i t y  w a s  r e c o g -  
h i z e d  t h a t  s o m e  p a r t  of t h e  " R a m p a r t s "  f o r m a t i o n  m i g h t  b e  
L o w e r  D e v o n i a n  in  a g e .  

A l t h o u g h  L a u d o n  a n d  C h r o n i c  f o u n d  d i s c o n f o r m i t i e s  
s e p a r a t i n g  a l l  t h e  f o r m a t i o n s  of  t h e i r  c l a s s i f i c a t i o n ,  it w a s  
p o s t u l a t e d  t h a t  t h e  c l a s t i c  b e d s  in  t h e  l o w e r  p a r t  of the  R o n -  
n ing  g r o u p  an d  " R a m p a r t s "  f o r m a t i o n  i n d i c a t e d  t h a t  t he  d i s -  
c o n f o r m i t i e s  a t  t h e  b a s e  of t h e s e  d i v i s i o n s  w e r e  the  m o s t  
i m p o r t a n t .  

T h e  M u n c h o  an d  M c C o n n e l l  f o r m a t i o n s  of t he  R o c k y  
M o u n t a i n s  w e r e  t e n t a t i v e l y  c o r r e l a t e d  w i t h  a n  u n c e r t a i n  p a r t  
of  t h e  C a t h e d r a l  M o u n t a i n  s e c t i o n  of  K i n g s t o n  (Bu l l .  A m e r .  
A s s o c .  P e t r o l .  G e o l . ,  (Vol .  35 ,  No. 11, 1 9 5 1 ) w h i c h  l i e s  
b e l o w  h i s  F a u n a l  z o n e  No. 10 a n d  a b o v e  the  b e d s  c a r r y i n g  
a N i a g a r a n  f a u n a ;  t h e y  w e r e  a l s o  t e n t a t i v e l y  c o r r e l a t e d  w i t h  
t h e  l o w e r  p a r t  of  t h e  L o n e  M o u n t a i n  f o r m a t i o n  of the  N o r t h -  
w e s t  T e r r i t o r i e s  and ,  i n  t h e  C a n o l  r e g i o n ,  w i t h  t h e  m a r k e d  
d i s c o n . f o r m i t y  at  t h e  b a s e  of t h e  B e a r  R o c k  f o r m a t i o n ,  t o -  
g e t h e r  w i t h  a n y  b e d s  t h a t  o c c u r  in the  ! S i l u r i a n )  R o n n i n g  
g r o u p  of t h a t  r e g i o n  a b o v e  t h e  e q u i v a l e n t  of t h e  M i d d l e  
S i l u r i a n  M o u n t  K i n d l e  f o r m a t i o n .  

T h e  B e a r  R o c k  f o r m a t i o n  of  t h e  C a n o l  r e g i o n  and  t he  
u p p e r  p a r t  of  t h e  L o n e  M o u n t a i n  f o r m a t i o n  w a s  c o r r e l a t e d  
w i t h  a n  u n c e r t a i n  l o w e r  p a r t  of t h e  " R a m p a r t s "  f o r m a t i o n  
of t h e  R o c k y  M o u n t a i n s  a n d  w i t h  a p a r t  of  t h e  b e d s  w h i c h  i n -  
c l u d e  F a u n a l  z o n e  No. 10 in  t h e  C a t h e d r a l  M o u n t a i n  s e c t i o n .  
A p e r s o n a l  c o m m u n i c a t i o n  f r o m  K i n g s t o n  w a s  q u o t e d  w h i c h  
i n t i m a t e d  t h a t  he h ad  c a r r i e d  out  f u r t h e r  w o r k  s o u t h  of t h e  
L i a r d  R i v e r  an d  b e l i e v e d  t h a t  t h e  s a n d y  b e d s  in  t h e  l o w e r  p a r t  
of  t h e  " R a m p a r t s "  f o r m a t i o n  of t h e  R o c k y  M o u n t a i n s  m a y  be  
p r o v i s i o n a l l y  c o r r e l a t e d  w i t h  t h e  s i l t y  l i m e s t o n e  w h i c h  i n -  
c l u d e s  h i s  F a u n a l  z o n e  No. 10 in  t h e  S o u t h  N a h a n n i  R i v e r  
v a l l e y .  

In  c o n c l u s i o n ,  t h e  d i s c o n f o r m i t i e s  w h i c h  o c c u r  in  the  



S i l u r o - D e v o n i a n  s e r i e s  w e r e  r e f e r r e d  t o  U m b g r o v e ' s  d i a -  
g r a m a t i c  s y n o p s i s  of " t h e  p u l s e  o f  t h e  e a r t h "  ( T h e  P u l s e  of  
t h e  E a r t h ,  1 9 4 7 ,  T a b l e  II) a n d  i t  w a s  p o i n t e d  ou t  t h a t  t h e r e  
i s  n o w  e v i d e n c e  of  C a l e d o n i a n  m o v e m e n t s  h a v i n g  t a k e n  p l a c e  
i n  t h e  R o c k y  M o u n t a i n s  o f  N o r t h e r n  B r i t i s h  C o l u m b i a ,  a n d  
i n  t h e  M a c K e n z i e  a n d  F r a n k l i n  M o u n t a i n s  i n  t h e  N o r t h w e s t  
T e r r i t o r i e s .  It w a s  a l s o  p o i n t e d  ou t  t h a t  t h e  e v i d e n c e  i n d i -  

c a t e s  t h a t  t h e  T a c o n i c ,  A r d e n n i c ,  E r i a n ,  a n d  M i d d l e  
D e v o n i a n  e p o c h s  of  m o v e m e n t ,  a s  s h o w n  b y  U m b g r o v e ,  
( p a r t i c u l a r l y  t h e  T a c o n i c  a n d  E r i a n ) ,  w e r e  a l l  r e p r e s e n t e d  
in  t h e  R o c k y  M o u n t a i n  a r e a ,  a n d  i t  w a s  s u g g e s t e d  t h a t  t h e  
m a n n e r  i n  w h i c h  t h e  d i s c o n f o r m i t i e s  c o u l d  b e  r e f e r r e d  t o  
t h e s e  e p o c h s  s u p p o r t e d  t h e  w r i t e r ' s  c l a s s i f i c a t i o n  t h e r e .  

R e p o r t e d  b y  T . P .  S t o r e y ,  
W e s t e r n  L e a s e h o l d s .  

L A T E R O L O G G I N G  A N D  M I C R O L A T E R O L O G G I N G  

At  t h e  l u n c h e o n  m e e t i n g  of  J u n e  2,  M r .  L .  C h a p p e l l  
E a s t e r n  C a n a d a  D i v i s i o n  M a n a g e r  f o r  S c h l u m b e r g e r  g a v e  a 
s h o r t  e x p l a n a t i o n  o f  t h e  T h e o r y  a n d  a p p l i c a t i o n  o f  " L a t e r o -  
L o g g i n g "  a n d  " M i c r o L a t e r o l o g g i n g " .  

He  e x p l a i n e d  t h a t ,  in  e x p l o r a t i o n ,  t h e  e l e c t r i c a l  r e -  
s i s t i v i t y  o f  a r o c k  i s  o f  i n t e r e s t  b e c a u s e  it c a n  be  c l o s e l y  
r e l a t e d  t o  t h e  p h y s i c a l  n a t u r e  o f  r o c k s  w h i c h  c o n c e r n s  g e o l o -  
g i s t s .  I n  d e f i n i n g  r e s i s t i v i t y  a s  t h e  o p p o s i t i o n  o f f e r e d  b y  a 
c e r t a i n  v o l u m e  of  f o r m a t i o n  t o  t h e  f l o w  of  e l e c t r i c a l  c u r r e n t ,  
h e  s h o w e d  s e v e r a l  s l i d e s  i l l u s t r a t i n g  t h e  c u r r e n t  p a t h s  i n  
w a t e r  f i l l e d  r o c k ,  r o c k  w i t h  s o m e  o i l  p r e s e n t ,  a n d  r o c k  

p i e r c e d  b y  a b o r e h o l e .  T w o  of h i s  s l i d e s  a r e  r e p r o d u c e d  
h e r e w i t h .  F i g u r e  one  s h o w s  t h a t  c u r r e n t ,  i n  f l o w i n g  t h r o u g h  
a h i g h l y  p o r o u s ,  s a l t  w a t e r  s a n d ,  f i n d s  l i t t l e  o p p o s i t i o n  s i n c e  
t h e  s a l t  w a t e r  i s  a g o o d  c o n d u c t o r ,  t h e  h i g h  p o r o s i t y  a l l o w s  a 
s t r a i g h t ,  l i t t l e  d i s t u r b e d  f l o w  of  c u r r e n t .  If ,  h o w e v e r ,  t h e  
w a t e r  i s  m a d e  l e s s  s a l i n e  ( i t s  r e s i s t i v i t y  R w m a d e  g r e a t e r )  
t h e n  t h e  c u r r e n t  e n c o u n t e r s  m o r e  o p p o s i t i o n  a n d  t h e  r o c k ' s  
r e s i s t i v i t y  i n c r e a s e s .  A l s o ,  if  p o r o s i t y  is  d e s t r o y e d  b y ,  s a y ,  
c e m e n t a t i o n ,  o r  n o n - u n i f o r m i t y  of  g r a i n  s i z e ,  t h e n  t h e  c u r r e n t  
m u s t  f o l l o w  a m o r e  t o r t u o u s  p a t h  w h i c h  i s  l o n g e r  a n d  of  
s m a l l e r  a r e a ,  a n d  t h e r e f o r e  o f f e r s  m o r e  o p p o s i t i o n .  In  a 
w a t e r  s a n d  t h e n ,  r e s i s t i v i t y  i s  r e l a t e d  t o  p o r o s i t y ,  a n d  f o r m a -  
t i o n  w a t e r  s a l i n i t y ,  

F i g u r e  2 w a s  s h o w n  a s  a s l i d e  i n d i c a t i n g  h o w  p a r t i c l e s  
o f  o i l  a p p e a r e d  e l e c t r i c a l l y  a s  a d e c r e a s e  i n  p o r o s i t y  s i n c e ,  
l i k e  s a n d  g r a i n s ,  t h e y  t h e m s e l v e s  w o u l d  n o t  c a r r y  c u r r e n t .  
W o r k  b y  s u c h  r e s e a r c h e r s  a s  A r c h i e  l e d  t o  e m p i r i c a l  r e l a -  
t i o n s  b e t w e e n  t h e s e  f o u r  f a c t o r s :  - R o c k  t o t a l  r e s i s t i v i t y ( R t )  , 
p o r o s i t y ,  w a t e r  r e s i s t i v i t y  (Rw)  , a n d  w a t e r  s a t u r a t i o n  (S%). 

In  n o r m a l  e l e c t r i c a l  l o g g i n g  w h e n  s a l t y  b o r e h o l e  m u d  
i s  e n c o u n t e r e d ,  o r  h i g h l y  r e s i s t a n t  f o r m a t i o n s  a r e  l o g g e d ,  t h e  
c u r r e n t  p r o p a g a t i o n  i s  no t  s y m m e t r i c a l  a n d  c o n s e q u e n t l y  t h e  
a p p a r e n t  r e s i s t i v i t i e s  l o g g e d  d i f f e r  i n  a c o m p l i c a t e d  m a n n e r  
f r o m  t r u e  r o c k  r e s i s t i v i t y .  T h i s  i s  b e c a u s e  o f  b o r e h o l e  
e f f e c t  m a i n l y ,  t o g e t h e r  w i t h  i n v a s i o n ,  a n d  a d j a c e n t  b e d  b o u n -  
d a r y  e f f e c t s .  T h e  L a t e r o L o g  m e r e l y  f o c u s s e s  c u r r e n t  r a d i a l l y  
o r  " l a t e r a l l y "  i n t o  t h e  f o r m a t i o n  b y  m e a n s  o f  a s e t  of  c u r r e n t  
f o c u s s i n g  e l e c t r o d e s  i n  t h e  h o l e .  T h e  l o g  c a n  t h u s  n e g l e c t  
b o r e h o l e  a n d  b o u n d a r y  e f f e c t s  a n d  g i v e s  a n  u n d i s t o r t e d  d e -  
t a i l e d  c u r v e .  It w o r k s  b e s t  i n  s a l t y  m u d  w h e r e ,  o n  t h e  o t h e r  
h a n d ,  t h e  E l e c t r i c a l  L o g  l o s e s  d e t a i l .  T h e  a p p a r e n t  r e a d i n g  
o f  t h e  L a t e r o l o g  t h u s  c o m e s  c l o s e r  t o  t h e  i m p o r t a n t  T r u e  
R e s i s t i v i t y  o f  a r o c k  a n d  p i c k s  b e d  b o u n d a r i e s  b e t t e r .  
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Fig. 3---Corrtparison of  Latero log  and convent iona l  re- 
s is t iv i ty  curv es - -h ig h - sa l in i ty  muds.  
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T h e  s a m e  p r i n c i p l e  of  f o c u s s i n g  c a n  b e  a p p l i e d  t o  
" M i e r o L o g g i n g "  a n d  t h e  " M i c r o L o g "  c u r r e n t  i s  t h u s  f o r c e d  
r a d i a l l y  i n t o  t h e  f o r m a t i o n  a b o u t  3 o r  4 i n c h e s ,  a n d  t h e n  d i s -  
p e r s e s  r a p i d l y .  T h e  r e s u l t i n g  " M i c r o L a t e r o l o g "  t h u s  s e e s  a n  
e f f i c i e n t l y  w a t e r  f l o o d e d  s a n d  w h e r e  m o s t  o f  t h e  o r i g i n a l  o i l  
a n d  w a t e r  h a v e  b e e n  f l u s h e d  o u t .  R e s i s t i v i t y  o f  t h i s  v e r y  c l o s e  
n e i g h b o r  o f  t h e  b o r e h o l e  i s  c a l l e d  R x o .  S i n c e  t h e  b o r e h o l e  m u d  
f i l t r a t e  c a n  b e  m e a s u r e d  ( R m f )  a n d  S% i s  k n o w n  t o  b e  c l o s e  t o  
100% ( w i t h  s m a l l  a d j u s t m e n t )  t h e  o n l y  u n k n o w n ,  p o r o s i t y ,  i s  


