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I NTRODUCTION 

Mechanical we1 1  1  og and 1  i t h o l o g y  i n f o rma t i on  s to red  on magnet ic tape i s  
used t o  produce computer-generated p l o t s  which o f f e r  a compact summary 
( d i s p l a y )  of m u l t i p l e  l o g  curves and rock  types. Th i s  paper i s  one o f  a 
s e r i e s  concern ing d i s p l a y s  f o r  81 Nor th  Slope Alaska we l l s ,  and p rov ides  
background i n f o r m a t i o n  on t h e  d i s p l a y s ,  l o c a t i o n  o f  t h e  we l l s ,  d e t a i l s  o f  
m o d i f i c a t i o n s  t o  t h e  o r i g i n a l  l o 3  curves,  o r i g i n  o f  t h e  l i t h o l o g y  column, and 
exp lana t i on  o f  t h e  symbols. These d i s p l a y s ,  designed by L. B. Magoon and 
myse l f ,  a re  products  o f  a  c o n t r a c t  between t h e  U.S. Geolog ica l  Survey and 
Petroleum I n f o r m a t i o n  Corpora t ion  ( P I ) .  

These 81 Nor th  Slope we1 1  d i sp l ays ,  70 o f  which a re  from t h e  Nat iona l  
Petroleum Reserve i n  Alaska (NPRA), a re  be ing  re leased  i n  a  s e r i e s  o f  s i x  
Open- f i l  e Reports by  t h i s  author .  F i v e  o f  these r e p o r t s ,  p r e v i o u s l y  r e1  eased, 
i n c l u d e  69 d i s p l a y s  ( B i r d ,  1981a-e). Th is ,  t h e  s i x t h  r e p o r t ,  presents  t h e  
remain ing 1 2  d i s p l a y s  o f  w e l l s  from NPRR and t h e  eas t - cen t ra l  No r t h  Slope 
( p l a t e s  1-12) which a r e  t a b u l a t e d  on t h e  l i s t  ( t a b l e  1 )  and l o c a t e d  on t h e  map 
( f i g .  1). 

DISPLAY 

The d i s p l a y  format  shows a  heading p o s i t i o n e d  above a  l i t h o l o g i c  column 
which i s  f l anked  on t h e  l e f t  by gamma-ray and spontaneous p o t e n t i a l  curves, 
and on t h e  r i g h t  by  r e s i s t i v i t y ,  son ic ,  dens i t y ,  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 .  pe r  100 ft. An o v e r a l l  w i d t h  o f  9.5 i n .  
a l l ows  t h e  d i s p l a y  t o  be p r i n t e d  on commercial l o g  paper. The gene ra l i zed  
fo rmat  i s  designed t o  be compat ib le  w i t h  a v a r i e t y  o f  a p p l i c a t i o n s  i n c l u d i n g  
c o r r e l a t i o n  (see T e t r a  Tech, Inc, ,  1980, Geologic Repor t )  and o the r  da ta  
d i  spl ays (see geochemical d i  sp l  ays o f  Magoon and C l  aypool , 1980). The reduced 
sca le  prec ludes eng ineer ing  c a l c u l a t i o n s ,  bu t  t h e  d i g i t a l  form o f  t h e  d a t a  
a l l ows  p l o t t i n g  a t  any des i r ed  sca le .  Magnetic tape w i t h  t h e  d i g i t a l  da ta  i s  
a v a i l a b l e  f rom P I  i n  Denver, Colorado. A l l  l o g  curves have been d i g i t i z e d  
from paper logs ,  o r ,  on more recen t  w e l l s ,  recorded d i g i t a l l y  a t  t h e  w e l l  
s i t e .  Depth i n t e r v a l s  w i t hou t  l o g  curves on t h e  d i s p l a y  i n d i c a t e  t h a t  no l o g  
was run. The f o l l o w i n g  paragraphs d iscuss  each component o f  t h e  d i s p l a y  
format.  



Heading i n f o m a t i o n  (ob ta ined  f rom we1 1  comp le t 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 :  

--we1 1  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; 
- - su r face  l o c a t i o n  i n  terms o f  s e c t i o n  (SEC) ,  township  ( T ) ,  and range 

(R); 
- - t o t a l  depth (TD) as measured by t h e  d r i l  l e r ;  and 
- - 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)  o r  d e r r i c k  f l o o r  (DF),  

p o i n t s  f rom which a1 1  we1 1  depths a re  measured. 

The gamma-ray cu r ve  (GR) i s  expressed i n  s tandard A P I  u n i t s .  The GR 
sca le  ranqe mav d i f f e r  f rom 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  & chakges i n  boreho le  diameter.  GR read ings  f o r  r ecen t  w e l l s  have 
been co r rec ted  f o r  t h i s  a f f e c t ,  w i t h  app rop r i a t e  n o t a t i o n s  i n  t h e  t i t l e  b lock .  

The spontaneous p o t e n t i a l  cu r ve  (SP) ,  w i t h  a  sca le  range o f  0 t o  200 
m i l l i v o l t s  (mv). has been expanded on some d i s p l a y s  t o  0  t o  100 mv t o  ach ieve 
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 '  a d  base1 i n e  d r i f t  have been 
removed. Inverse- read ing  SP, a r e s u l t  o f  t h e  use o f  h i gh  s a l i n i t y  mud, has 
been reversed  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 ype  and rock  t h i c k n e s s  i n  
symbols exp la ined  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 r 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  co res  and d r i l l - c u t t i n g s  
f rom va r i ous  sample logs .  Th is  comparison p rov ides  a  c a l i b r a t i o n  o f  l o g  
response t o  rock  t ype  and a l l ows  more accura te  d i s c r i m i n a t i o n  o f  rock  t ype  and 
bed t h i ckness  t han  t h e  use o f  sample l o g s  alone. Minimum bed t h i ckness  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  than  one- tenth o f  an inch.  Because o f  t h i s  1  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 ,  cores,  and l o g s  a re  no t  shown. Two s e t s  o f  un labeled 
depth t i c k s  a re  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 o f  t h e  column each t i c k  represen ts  100 f t  and on t h e  r i g h t ,  100 m. 
The depth marks s t a r t  a t  zero a t  t h e  t o p  o f  t h e  column which represen ts  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)  o r  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  cu r ve  ( R E S ) ,  w i t h  l o g a r i t h m i c  sca le  i n  ohms m /m, i s  one 
o f  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  a r e  run. The sha l low- read ing  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) i s  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 ion. 

The speed o f  sound through rock  (SONIC) i s  expressed by t h e  nex t  curve. 
The u n i t s  a re  microseconds per foot .  1n some d i s p l a y s  a  "smoothins" f u n c t i o n  . - 
has been app l i ed  t o  t h e  cu rve  t o  e l i m i n a t e  spur ious  read ings  such-as "no ise"  
and c y c l  e-sk ipp ing.  

The b u l k  d e n s i t y  cu rve  (DENSITY), i n  grams per  cub i c  cen t imete r ,  i s  
ob ta ined  from t h e  compensated gamma-gamma d e n s i t y  log .  The t o o l  i s  s e n s i t i v e  
t o  borehole  s i z e  and changes i n  s i z e  ( see  d i f f e r e n t i a l  c a l  i p e r  curve)  and many 
read ings  a r c  inaccura te .  No c o r r e c t i o n s  have been app l i ed  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  cu rve  (D IFF .  CALIPER) shows t h e  s i z e  ( i n  inches)  
o f  t h e  boreho le  i n  excess o f  t h e  b i t  s i ze .  Measurements a r e  ob ta ined  from a  



two -am c a l i p e r  r u n  i n  c o n j u n c t i o n  w i t h  t h e  d e n s i t y  o r  neu t ron  logs .  I n  an 
e l l i p t i c a l  ho le ,  t h e  two-arm c a l i p e r  i s  most l i k e l y  t o  measure t h e  maximum 
d iameter  o f  t h e  hole.  
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Figure 1. Map of par t  of t h e  North Slope of Alaska showing l o c a t i o n s  of 
wells wi th  d isplays .  Well names corresponding to numbers are l i s t e d  
below in t a b l e  1. 

Table 1. L i s t  of wells with displays being re leased i n  t h i s  open-fi le  r epor t .  
Numbers r e f e r  t o  map l o c a t i o n s  ( f i g .  1) and t o  display p l a t e  numbers. 

1. Avuna - 1 5 .  Itkillik River - 1 

2. Re11 - 1 6. ~oiuktak - i 
3. BurhPedenl  - 1 7. Kuyanak - 1 

I 

4.  bnning River - u 8. north Intgok - 1 

9. South brrow - 15 

10. South Barrow - 18 

11. Tulagerb - 1 
12. Walnkpa - 2 



R N H Y D R I  TE [ R N I  

R R G  I L L I  T E  [FIR) 

CHERT [ C H I  

C L R Y  STONE [ C L )  

D O L O M I T E  [DL) 

D O L O M I T E .  L I M E Y  

G R O N I T E  IGR)  

GRQN I TE 

GRRN I TE 

T Y P E 2  

TYPE 3 

r t x )  

I G T I  

G T P S U M  I G F l  

IGNEOUS.  B R S I C  [ I G l  

L I M E S T O N E  [ L S I  

L  1 MESTONE.  CHERTY [LC! 

L I H E S T O N E ,  D O L O M I T I C  [ L + l  

L I M E S T O N E ,  S H R L E Y  I L Y )  

METAMORPHIC  IMT1 

MUDSTONE IMDI  

1 NO SRMPLE INS1  

Q U R R T Z  I TE I Q Z I  
,,-.., 

S R L T  I S T l  

SFINDSTBNE, SHRLEY 1521  

SHRLE ISHl 

SHRLE ( S L )  

SHRLE ,  CRRBONRCEOUS [ C S !  

SHFILE. L I M E Y  I S Y l  

SHRLE ,  SRNDY (51 1 

S I L T S T O N E  [ S I  1 

S I L T S T O N E .  CARBONRCEOUS 

S I L T S T O N E .  CRRBDNOCEflUS 

S I L T S T O N E  [ S L l )  

UEPUnTMEUT OF THE I N T E R I O R  
U.5.  LEOLOGICE,  SURVEY 

OFFICE OF THE HRtlONRL PETROLEUM RESERVE I N  RLASUR 

LOCRT 1 ON, NPRR 

Figure 2. Symbol s, name, and two-character code (in parerit'r~eses) 
currently used in the l i t h o l o g i c  p l o t t i n g  program. 
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