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INTRODUCTION 

Mechanical well  log  and l i tho logy  information s tored  on magnetic tape  is  
used t o  produce computer-generatedo plots which offer a compact summary 
(d i sp lay)  of mul t ip le  log  curves and rock types. This paper i s  one of a 
s e r i e s  concerning d isplays  f o r  8 2  North Slope Alaska w e l l s ,  and provides 
background information on t h e  d isplays ,  loca t ion  of t h e  wel ls ,  d e t a i l s  of 
modificat ions t o  the  o r i g i n a l  log curves, o r ig in  of t h e  l i tho logy  column, and 
explanation of t h e  symbols. These d isplays ,  designed by L. B. Magoon and 
myself, a r e  products of a cont rac t  between t h e  U.S. Geological Survey and 
Petroleum Information Corporation ( P I ) .  

These 8 2  North Slope well  d isplays ,  70 of which are from t h e  National 
Petroleum Reserve i n  Alaska (NPRA), a r e  being released i n  a  s e r i e s  of s i x  
Open-file Reports by t h i s  author, Five of these  r epor t s ,  now ava i l ab le ,  
include 69 displays.  A s i x t h  r epor t ,  with the  remaining 1 3  well d isplays ,  
awaits  completion i n  l a t e  summer 1981. T h i s  p a r t i c u l a r  r epor t  of t h e  s e r i e s  
presents  7 d isplays  from the  eas t -cent ra l  North Slope ( p l a t e s  1-7) located on 
t h e  map ( f i g .  1)  and tabula ted  on t h e  l is t  ( t a b l e  1 ) .  

DISPLAY 

The display  format shows a heading posi t ioned above a l i t h o l o g i c  column 
which i s  flanked on the  l e f t  by gamma-ray and spontaneous p o t e n t i a l  curves, 
and on the  r i g h t  by r e s i s t i v i t y ,  sonic,  dens i ty ,  and d i f f e r e n t i a l  c a l i p e r  
curves. The v e r t i c a l  sca le  i s  1 i n ,  per 100 f t .  An o v e r a l l  width of 9.5 in.  
allows t h e  d isplay  t o  be pr in ted  on commercial log  paper. The generalized 
format i s  designed t o  be compatible with a v a r i e t y  of appl ica t ions  including 
cor re la t ion  ( s e e  Tet ra  Tech, Inc. ,  1980, Geologic Report) and o the r  da ta  
d isplays  ( see  geochemical d isplays  of Magoon and Claypool, 1980). The reduced 
sca le  precludes engineering ca lcu la t ions ,  but  t h e  d i g i t a l  form of the  da ta  
allows p l o t t i n g  a t  any desired sca le .  Magnetic tape  with the  d i g i t a l  data i s  
ava i l ab le  from P I  i n  Denver, Colorado. A l l  l og  curves have been d i g i t i z e d  
from paper logs,  o r ,  on more recent  wells ,  recorded d i g i t a l l y  a t  the  well 
site. Depth i n t e r v a l s  without log curves on t h e  d isplay  ind ica te  t h a t  no log  
was run. The following paragraphs d iscuss  each component of the  d isplay  
format. 



Heading in format ion  ( o b t a i n e d  from w e l l  complet ion r e p o r t s  o r  i n d i v i d u a l  
l o g s )  c o n s i s t s  o f :  

- - w e l l  name; 
--American Petroleum I n s t i t u t e  (API) i d e n t i f y i n g  number; 
--surface l o c a t i o n  i n  terms of s e c t i o n  (SEC), township  (TI, and range 

(R); 
- - t o t a l  d e p t h  (TD) a s  measured by t h e  driller; and 
- -e levat ion of e i t h e r  t h e  k e l l y  bushing (KB) o r  d e r r i c k  f l o o x  (DF) , 

p o i n t s  from which a l l  w e l l  d e p t h s  a r e  measured. 

The gamma-ray c u r v e  (GR)  is  expressed  i n  s t a n d a r d  A P I  u n i t s .  The GR 
scale range  may d i f f e r  from w e l l  t o  w e l l ,  w i t h  v a r i a t i o n s  i n  i n t e n s i t y  
a f f e c t e d  by changes i n  boreho le  diameter .  GR r e a d i n g s  for  r e c e n t  w e l l s  have 
been c o r r e c t e d  f o r  t h i s  a f f e c t ,  w i t h  a p p r o p r i a t e  n o t a t i o n s  i n  t h e  t i t l e  block.  

The spontaneous  p o t e n t i a l  c u r v e  (SP), with  a scale range  of 0 t o  200 
m i l l i v o l t s  (mv), h a s  been expanded on some d i s p l a y s  t o  0 t o  100 mv t o  a c h i e v e  
more p r e c i s e  bed d e f i n i t i o n .  Manual s h i f t s  and b a s e l i n e  d x i f t  have been 
removed. Inverse - read ing  SP, a r e s u l t  of t h e  u s e  o f  h i g h  s a l i n i t y  mud, h a s  
been r e v e r s e d  t o  make t h e  SP appear  normal. 

The l i t h o l o g y  column shows i n t e r p r e t i v e  rock  t y p e  and rock  t h i c k n e s s  i n  
symbols e x p l a i n e d  i n  f i g u r e  2. The i n t e r p r e t a t i o n  i s  my own and was a r x i v e d  
a t  by comparison o f  l o g  response  w i t h  d e s c r i p t i o n s  o f  c o r e s  and d r i l l - c u t t i n g s  
from v a r i o u s  sample logs .  Th i s  comparison p r o v i d e s  a c a l i b r a t i o n  of log 
response  t o  rock t y p e  and a l l o w s  more a c c u r a t e  d i s c r i m i n a t i o n  o f  rock t y p e  and 
bed t h i c k n e s s  t h a n  t h e  use  of sample l o g s  a lone.  Minimum bed t h i c k n e s s  i n  t h e  
d i s p l a y  i s  l i m i t e d  t o  10 f t  by t h e  i n a b i l i t y  o f  t h e  machine t o  p l o t  symbols 
c l o s e r  t h a n  one- ten th  o f  an  inch.  Because o f  t h i s  l i m i t a t i o n ,  many t h i n  beds  
recognized  i n  c u t t i n g s ,  c o r e s ,  and l o g s  a r e  n o t  shown. Two s e t s  o f  u n l a b e l e d  
dep th  t i c k s  are p l o t t e d ,  one on each s i d e  o f  t h e  l i t h o l o g y  column. On t h e  
l e f t  edge of t h e  column each t i c k  r e p r e s e n t s  100 f t  and on t h e  r i g h t ,  100 m. 
The dep th  marks s t a r t  a t  z e r o  a t  t h e  t o p  of t h e  column which r e p r e s e n t s  t h e  
e l e v a t i o n  o f  e i t h e r  t h e  k e l l y  bushing (KB) or d e r r i c k  f l o o r  ( D F ) .  

2 The r e s i s t i v i t y  curve  ( R E S ) ,  with  l o g a r i t h m i c  s c a l e  i n  ohms rn /m, i s  one 
of  two o r  t h r e e  r e s i s t i v i t y  l o g s  t h a t  are run. The shal low-reading r e s i s t i v i t y  
l o g  ( u s u a l l y  t h e  l a t e r o l o g  8) is  used i n  t h e  d i s p l a y  f o r  maximum bed d e f i n i -  
t i o n .  

The speed of sound through rock (SONIC) i s  expressed  by t h e  n e x t  curve.  
The u n i t s  a r e  microseconds p e r  f o o t .  I n  some d i s p l a y s  a "smoothing" f u n c t i o n  
h a s  been a p p l i e d  t o  t h e  curve  t o  e l i m i n a t e  s p u r i o u s  r e a d i n g s  such as "no ise"  
and cycle-skipping.  

The bu lk  d e n s i t y  curve (DENSITY), i n  grams p e r  c u b i c  c e n t i m e t e r ,  i s  
o b t a i n e d  f r o m  t h e  compensated gamma-gamma d e n s i t y  log.  The t o o l  is  s e n s i t i v e  
t o  boreho le  s i z e  and changes i n  s ize  ( s e e  d i f f e r e n t i a l  c a l i p e r  c u r v e )  and many 
r e a d i n g s  a r e  i n a c c u r a t e .  No c o r r e c t i o n s  have been a p p l i e d  t o  t h i s  curve.  

The d i f f e r e n t i a l  c a l i p e r  curve  (DIFF. CALIPER) shows t h e  s i z e  ( i n  i n c h e s )  
o f  t h e  boreho le  i n  e x c e s s  of  t h e  b i t  s i z e .  Measurements are o b t a i n e d  from a 



two-arm c a l i p e r  run i n  conjunction with the  dens i ty  o r  neutron logs. Tn an 
e l l i p t i c a l  hole, the  two-arm c a l i p e r  is most l i k e l y  t o  measure t h e  maximum 
diameter of the  hole. 

The discussions and encouragement of L. B. Magoon and h i s  col labora t ion  
i n  t h e  design of the  d isplay  are g r a t e f u l l y  acknowledged. Production of t h e  
d isplays  has been accomplished by the  e f f o r t s  of J.R. Mitchell ,  L. Montgomery, 
R. Mohundro, and M. Wolfson, a l l  of t h e  PI  Energy Services Section. 
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Table I. List of North Slope Alaska wel ls  with displays being released i n  
this series of five open-file reports. Numbers r e f e r  to map locations 
i n  f i g u r e  1 and t o  d i sp lay  p la te  numbers. 

WELT, DISPLAYS FROM M E  NORTHERN NPRA 
(Open-file 81-1033) 

Avak - 1 

Eas t  Simpson - 1 

East Simpson - 2 

Iko  Bay - 1 
North Simpson - 1 

Simpson - 1 

South Barrow - 1 

South Barrow - 2 

South Barrow - 4 

1. East Ournalik - 1 

2. East Topagoruk - 1 

3. Kaolak - 1 

4. E u p u a  - 1 

1. A t i g a r ;  Point - 1 

2. Cepe S a l k e t t  - 1 

3. Drew Point - 1 
4. East T e ~ h e k p o k  - 1 

1, Aufeis - 1 

2, F i n  Creek - 1 

3. Grandstand - 1 

30. South Barrow - 6 19. South Barrow - 12  

11. South Barrow - 7 20. South Barrow - 1 4  

12. South Barrow - 8 21. South Barrow - 17 

13. South Barrow - 9 22, South Barrow - 19 

14 .  South Barrow - 10 23. South Barrow - 20 
15, South Barrow - 11 2 h .  South Simpson - I 

16. South Barrow - 13 25. Walakpa - 1 
17. South Barrow - 3 26. West Dease - 1 

18. South Barrow - 16 

WELL CISPZAYS FROM THE WESTERN NPRA 

(Open-file 81-1032) 

5. Meade - l 8. South Meade - 1 

7. Peard - 1 10. Tunalik - 1 

5. F i sh  Creek - 1 9. South IIarrisor. Fa-- - l 

6. I k ~ i k p ~ k  - 1 II?. West Fish C r e e k  - I 

7. J. W. Dalton - 1 11. W. T, F o r a n -  1 

1,T; : TI FFIAYE FRO?.' T-TIF: FOCTFEEASER?: XTR4 

(Open-file 81-1035) 

c .  Titaluk - 1 11. Urlat - ' 

7. Umiat - 1 12. Un:iat - '1 

8. Un~iat - 2 13. Wolf Creek - 1 

0. Uria t  - ? 11. Wolf Creek, - ? 

'0. U-iat - L I C .  Wclf Creclk - 3 

WELL DTSPTAYF F'ROF"J%F FAFT-CPhTRAL NORTF FIDFF 

 pen-file 81-1036) 
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Figure 2, Symbols, name, and two-character code (in parentheses) 
currently used in the lithologic plotting program. 
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