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l n t r o d u c t i o n

I n t e r p r e t a t i o n s  o f  g a s  s h o w s  w h i l e  d r i l l i n g  a n d  m u d - l o g g i n g  a r e  d i f f i c u l t  a n d
f raught  w i th  uncer ta in t ies  un t i l  w i re l ine  logs  and fo r rna t ion  tes t lng  are  com-
p l e t e d .  T h e  p r i m a r y  r e a s o n  f o r  t h i s  u n c e r t 3 i n t y  i s  t h a t  s a f e  d r i l l i n g  p r o -
cec iu res  lequ i re  d r i l l i ng  f lu id  o r  mud co lu rnn  pressure  to  be  qrea ter  than fo r -
rna t ion  pressures  thus  prevent ing  the  escape o i  gas  to  t l te  sur face  caus ing  a
p o t e n t i a l l y  d i s a s t e r o u s  b l o w o u t .  c a s  s l r o r v s  t h e n  a r e  p u r p o s e l y  s m a 1 1  a n d  r : e t u r n
to  the  sur face  c l i sso lved in  the  dr i i l i ng  i1u id .  l lowever  smal . l . ,  gas  shows in -
d i c a t e  t h a t  g a s  i n  l a r g e r  ( c o m m e r c l a l )  q  L a n t  i t l e s  m a y  b e  p r e s e n t  i n  t h e  p e n e -
t r a t e d  f o r m a t i o n s  b \ r t  a r e  k e p t  f r o m  c o r n i n g  i n t o  t h € :  w e L l  b o r e  a n d  t o  t h e  s u r f a c e
b ) '  d r j  L l  i n g  f l u i c l  p r e s s u r e .

A s  u n c e r t a i n  a s  t h e _ 1 /  a r e ,  t e n t a t i v e  a n d  p r e l i u 1 i t l . t r y  i n L e r n r e t a L l o n s  o f  g a s  s h o w s
s h o r r l d  b e  d o n e  t o  a s s e s s  a s  e a r l y  a s  p o s s i b l e  t h e  e c o n o m i c  p o t e r r t i a l  o f  t h e  w e l l
anc l  to  eva l  ua te  \ .J l re ther  o r  no t  cornp le r t ion  r r f  t l re  r , re1 l  and f  o r r la t ion  tes t i r rg ,  . r r .
i u s t j f i e d .  f l . r e  t r u e  c i x r m e r c i a l l t y  o f  t i r e  r v e 1 1  c a n  o n l y  b e  k n o w n  w h e n  d u r i n g ,
f o r r n a t i o n  t e s t i n g  g a s  i n  c o m m e r c i a l  q u a n t i t  i e s  ( p r o b a b l y  i n  e x c e s s  o f  5 0 0  r n c f g p r l )
c o n e s  t o  t l l e  s u r f . i c e  i n  a  s u s t a i n e d  f l o w .

Gas sho i ,s  r , 'h  i1e  dr i l  l  i r . rg  and m.d- logg in i i  can  res t r l  t  i ro r , r  any  o f  f  o r r r  sources  :

i )

2 )

r l i s s r r l v c . r l  g o s e s  r e l e ; t s e r l  f r : o m  l o r n ; r t i
c i r c \ r l a L e d  t o  l o w e r  p r e s s u r c s  a t  t l t e

o i l  ' , ^ r i l te rs  w l r , , : l l  ! l l e lse  \da tc rs  : t re
s u r f a c e ,

r o . k s  l i h ( . r . t L c d  b v  t h e  r r i r ) d i n t  a c t i o nt rapped gases  l - rom l i c rogenous source :
o f  t h e  b i t ,

l )  i s o l a t e d  l o c k e t s  o f  t r a p p e d  g a s  i n  s ; m a l i ,  n o n c o m m e r c i a l  q u a n t i t i e s  s u c h  a s
i n  i r n p e r m e a b l e  r c c k s  o r  l e f t  b e h i n d  d u r : i n . l  m i g r a L i o n  o f  g a s  e l s e w h e r e ,  a n ( l

4 )  t r a p p e d  a c c u m u l a t j o n s  o f  g a s  i n  r e s c r v o i r  q r r a l i t y  r o c l < s ,

E a c h  o f  t h e s e  g a s  s c r u r c e s  h a s  r n a r k e d l y  d i f f e i . e n t  i n p l i c a t i o n , s  a s  t o  t l l e  p o t e n -
t ia l  conmerc ia l i t y  o f  the  we1 l .  under  nos t  c i rcumstances  on ly  gas  shows resr r l t -
i n g  f r o n  s o u r c e  t l 4  a b o v e  a r e  a n  i n d i c a t l o n  o f  c o m n e r c i a l  p r o j u j 6 i y i g t .  T n  s o m e
ins tances  gas  shows f rom source  rocks  such as  coa l  o r  b lack  sha le  a re  commerc ia l
j f  s r r c c e s s f u l  f r a c t u r i n l l  r e s u l t s  i n  a  s u s t a i n e r d  g a s  f l o w  a n d  a  r e a d y  m a r L e t  i . s
a v a i l a b l e  c l o s e  b y  t h e  f i e l d .  T h e  l , a c i { j c  N o r t l ) \ ^ / e s t  i s  a n  e x c e l l e n t  g a s  m a r k e t
b u t  t h e  d l s t a n c e  f r o m  t h e  l ( e y s  t - 2 8  r v e 1 1  t o : r  g a s  p i p c l i n e  ( a p p r o x i m a t e l y  5 0  r , r i l e s )
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i s  p r o b a b l y  t o o  t a r  t o  w a r r a n t  p r o d l r c t i o n  o f  t h e  r e l a t i v e l y  s m a 1 l  ; r m o u n t  o f  g a s
t y p i c a l l l '  p r o d u c e d  f r o .  t h i s  s o r r r c c .  ( l l o r v e v e r ,  c o n s i d e r a t i o n  s h . u 1 d  b c  p , i v e n
to  cornpress ing  th . r  gas  on  s iLe  anc l  t ruck ing  l iqu ic i  gas  to  a  nearby  la rge  indus_
t r ia l  r rsera  such as  the  Nor th  nn le r ic . rn  l l ypsunr  Corpora t io l  p ly rvood and pressboarc l
p l a n t  i n  P 1 l o t  R o c k .  )

s o u r c e  d i f f e r e n t i a t i o n  i s  t h e  f i r s t  s t c p  i n  g a s  s h o w  i n t e r p r e t a t i o n .  T h e  s e c o n d
s t e p  i s  t o  a s s e s s  w h e t h . r r  t h e  g a s  c a n  b e  p r o d r r c e d  L o  t h e  b o l e l r o l e  i n  e c o n o m l c
q u a n t i  t i e s  a n d  . l t  s u s t a i n e d  r i l t c s  - -  a  d i f f i c r r L t ,  i f  n o L  i m p o s s i b l e ,  t . r s k  p r i o r
t o  d r i l l - s t e n  t e s t i n g .  T h e r  t h i r , , l  a r . d  I i n a l  s ; t e p  i n  t h e  i n t e r p r e t a t i o n  o f  s h o w s
in  a  l r i ldca t  rve l l  i s  to  ex i rapo ia te  t lLe  s ign i f i cance o f  the  gas  shows beyond
t h e  s i n g l e  w c 1 1  b o r e  t o  a n s w e r  t h e  o b v i o ' s  q r r e s t i o n :  r f  t h i s  w i l d c a t  i s  a  c o m -
merc ia l  p roducer ,  what  i s  the  c r teu t  o i  lhe  nr :w lv  d iscor .e red  f ie ld?

f n  t h e  f o l l o w l n g  s e c t i o n s  o f  t h i r , ;  r e p o r t
p re t ing  gas  shows f rom the  Donne l ly  l )one
j  n te rpre ta t  j  ons ,  make recommend a  I  i  ons ;  on
o f  t h e  r u e 1 1 .

w e  w 1 1 1  t a k e  t h e  f i r s t  s t e p  i n  i n i e r -
we l  1  and,  based on  our  p re l im inarv
f r r r l h e r  t c s t  i l l I  t  l ] e  c o m m e r c  i 3 l  l o L e n L  i 3 l

S o u r c e  D i f  f  e r e n t i a t i  o n

S o m e  h i g h l y , s i g n i f i c a n t  q a s
f  i r s t  5 0 0 0 ' o f  t h e  D o n n r l l v
the  source  and thereby  t i te r

shorvs  have been obs  erved
Domc No .  1  we]  1  ,  We l tav  e

D O t e o t i a l  c o n r m e r c i a l i t y  o f

f ron  severa l  zones  in  the
a t t e n p t e d  t o  i n t e r p r : e t
eac i r  show b  e  lo rv .

aUggf:g:gl r" r\nal-y s is

1002 ure thane

N o .

I

In ._

2

I n t e r p r e t a t i o n :
T h e  s o u r c e  o f  n e t h ; f n e  i r o m  t h i r i  i r l t e r v a l  i s  e i t h e r  d i s s o l v e c i  g a s e s  F r o m  f o r m . , -
t lon  \ ra te r  o r  a  t rapped acc l lF lu ia t ion  in  poor  qua l i t v  r -cservo i r  rocks  ( f rac tu red
a n d e s i t e  f l o w s  a n d  t u f f s ) .  h ' o  i n t e r p r e t  s h o w s  I r o n i  t h j s  z o r r e  t o  b e  n o n c o n m e r c i a l ,
h i g h - p r e s s u r e ,  1 o w - v o . l r r n e  g a s  a s s r o c i a t e d  r , ' i t h  a  p e r s l s t e n t  w a t e r  f 1 o w .  s u s t a i n e d
f l o w  o f  b o L h  w a t e r  a n d  g . s  f r o m  r h i s  z o n e  r e s u l t i n g  i n  c o n n e c t i o n  g a s e s  a s  h i g h
a s  9 l  u n i t s  a n d  w i p e - h o 1 e  l l a . : i e s  a s  h i g t r  a s  2 0 8  i r n i t s ,  i n c l  i c a t e  s i g n i f i c a n L  f r a c -
t u r e  p e r m e a b i l l t y .  T h u s ,  f o r n l 3 t i o n  t e s t t i n g  n r a y  h e  r v a r r a n t e < i ,  p a r t i c u l a r l y  i f
gas  f ron  th is  in te rva l  coLr ld  1 - .  e  c . -p r r :duced \ . r i th  tha t  f ron  o ther  in te rva ls .  r f
v i r e l i n e  l o g s  i n d i c a t e  s i g n i f i c a n t  g i l l i  s a t u r a t i o n  ( g r e a L e r  t h a n  3 5 2 ) ,  r l r e  r e c o m -
n e n d  t h . r t  t h e  e n t i r e  1 8 0 - f o o t  i n t c r v . t l  b e  p e r f o r a t e c l  a n d  t e s t e . l .

I ) n n f h  I n  F a , - ' , , 1

1 1 9 0 ' - t : 1 7 0 '

::_l_:i:__:i-:i_:_it :

1 9 8 5  '  - 2 0 5 0 ,

] fax imur r r  Gas [Jn i  t  s

2 2  u n i L s

i lax inum Cas L in i  r  s

4-5 r.rni ts

I n t e r p r e t a t i o n :
Th is  shor , /  represents  coa l  gas  con ing  f rom
E' " 'en  i f  " f  racked" ,  i  I  i s  very  doubt . f r r . l .  i f
y i e l d  c o n m e r c i a l  q u a n t i t i e s  o f  g a s .

i ' l - - ^ - . F i ^ - - ^ l -

: -'i-:11--:i-lil-lll:--ll-l:li-15

9 8 1  m e t l r a n e ,  2 Z  e  t i r a n e

d i r t y  c o a l s  a n d  c a r b o n a c e o u s  t u i f s .
t l r i s  6 5 - f u u L  i n t e r v i l l  c u u l , - l  h y  i t s c l t
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3

I9:

!_qL tll r.!S."4
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n p n  f  h  
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I
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3 2 i 1 0 ' - 3 3 6 5 '

Xax inum C;as  Un i ts

34 uni ' -  r ;

I laxinurn Cas li.r i ts

1 5  u n i t s

llaximrr} lias !rr) i t s-

l 4  r i r  l  l -

I n t e r p r e L a t  i ( ) n :
' Ihe  show i rom th is  l7 - io . ,L  in te rva l  , i s  aga in  coa l  ga : ;
c o m n e r c i a I .

,  t ' , r r 3 t  j . r : , i  r c  . \ l r  . 1 1 . _ i  : :

l 0 r l : 1  m e t h a n e

a n d  q u i t e  c . l ' : a r l  v  n o n -

, h r.'Ij.t_l_4f egh l r_4"olJj i q

972 rne lha ; ie ,  3Z e th i i i re  to
9 6 2  n e t i r a n e ,  4 Z  p r o p a n e

( ' l r r . , r . , . r l  i .  r . , l ' r i c  A r ,  r ' v r i .

9 ( ) .  5 Z  r n r . L i t a n e ,  C . 5 Z  e t h . r n e :
t ( .  I 0 0 l l  r n e  i l , a n  e

I n t e r l r e t a t i ( x r :
' f l re  source  fo r  th is  lo l t c , . rnn l l r -c ia l  gas  show I  s  c : r rbc- rn lco , : r ! . r  s r i i t sLor r ( :  anc l  c lay-
s tone.  The re la t  i veL f  i r  i  l r  percente . ! , ,e  o f  e f  t ,  rnc r  ; { r r l  p r r t ; ranc  denonst ra te  tha t
t h e s e  s o u r c e  r o c k s  a r - e  t h e r m a l  1 1 '  n a t u r e .

i ! " o .

5

r ) . . n  I  r r  l n i . , r \ 7 . i  I

3 9 9 0 ' - t ) 0 0 0 '

lljel_t rs!e! iu'1 :
C a 5 ;  5 1 1 1 q ' 5  f r o  r  L l r i s  t h i c k  i n t e r v a l ,  a l L l r o u q l i  s . r , a 1 i  r n a l  b e  s i g n i f i c a n t  b e c a u s e
t h e . v  d o ,  j r r  o u r  o p i n i . l n ,  r l e a r . l y  r c p r e s . n L  l r . ; l l ) | e . l  a t . c u n u l l r L i o n s  o f  g a s  t n  r e -
s e r v o i r  q u a l i t v  r o c k r ; .  ' 1 h i . s  i n t e r v i t l  L h | l ] j  c o u 1 . i  c o n c e j v a b i i  c o i r L . l i n  c o m r n u r c l a l
q u a n t t L i e s  . , . f  I o r r - t . r e s s u r e ,  h i g h - v o l u n l e  l l a s .  i f  r v t  r r . l i l e  l o g s  d e m o n s t r a t e  l l a s
s a t u r l t i o n  , - r r ' . r t e r  t h a n  3 5 . 1 ,  t \ u ' o  o r  n o r e  l l t t e r \ , i t 1 s  i n  t i t i s  t h i c k  s e c t j o n  o f
p o r o u s  a n d  p e r n e a l . l  e  : i a n d  s h o u l d  b e  " p c r 1 e c l "  a n c l  L e s t e d .  L r e  s u g g e s t -  t e s t i n E  i r
2 1 0 - F o o t  i n t t ' r ' . ' a l  ; r t  t l i c  t ( ) l  o f  t h e  s c c l u e n c e  r L l i i  p o s s i b l v  a l s o  a  I I 5 - f o o t  i l t c r -
v a i  f r o m  4 3 8 5 '  t o  4 5 0 0 ' .  ' f h c  i n v a s i o n  o { -  d r : i l l i n g  f l r i i d  i n t o  t h i s  i n t e r v a l
e v i d e n e e r l  b y  c o n t i r - l u o u s  . r n c l  p e r i o c i i c a l  l 5 '  s e v c r e  l o s l t  . t i r c u l a t i o n  p r o b l e m s  c : i r r r i d
h a v e  p e r n a n e n t [ \ '  d a m a g e d  t h e  f o r n . a t i o n .  ] l o v / L . r . / e r ,  v e r v  l o v  i  o r n a t i o n  p r c s s u l - c s
w o u - I d  s e e m  t o  i n d i c a t e  t l \ . r  ^ n l v  m r r o i n r l 1 \ ,  ^ , n r c r c i a l  p r -  d u c t  i o n  c o u l c l  l r a . . , c
becr )  exPected  anyu i r ) ' .

Conc lus  ions  and Recr )mmenda t  ions

The g ,  s  shows t r [ rLs  ia |  encountered  in  L ] re  Donne L ly  fo l i t i -  N ' 'o .  1  we l l  a re ,  to  : ;a1
L . i i e  l . a s t ,  e n (  o u l  r g i n g .  P , r c l . s  s  r  r  a  t  i  L {  r  a  p  h  i  c  a  1  L  v  a b o v e  p r - o d u c t i v c  o i 1  o r  g a s
f i e l d s  t v p i c l l l v  c o n t . l i n  s u c h  g a s  s h o r . , s  w h i l e  L h o s e  a s s o c i a t e d  w i t l l  c l r y  h o i e s
d o  n o t .  T I r u s ,  t l e  g a s  s r r o w s  a l r e l d v  e l \ c L , u r r t e r e , l  i n  r h i s  w r l l  c o u l d  l r e  , r r  i n -
d i i a t i o n  t h c L  l c r g e r ,  ,  o m n e r c i a l  q u a n t i t i e . ; , ' r  h v .  r o ,  r r h . , r " ,  n a v  b c  d i - ; e o v c r . d
w i t h  c o n t  i n t r ,  d  d r i 1 1 i n g .  I n  a d d i t i o r . ,  l h e  p r e s e n c c  o f  s : u b . r t a n t i a l  p e r c e n L a g e s
o f  e t h a n e ,  p r ' : r i t  e ,  l t t d  t r a c e  q u r n t i t i e s  o  l r i f l r L r  y c l r , ,  j r h ^ n s  i i r  L l r c s e  . l r n ' . v s

l n d l c a t e  t h s t ,  b e s i d c s  g a s ,  o i 1  p r o d u c L - L o n  i . i  . L  d i s t i n c L  p o s s j b i l i t y .  W e r
g i s e s  c o n t 3 i n i n ! ,  e t l r d n e  a n d  p r o p a n e  i n  s u c l r  h i X l t  p e r c e n L : r q e s  ; i s  o b s c r . , ' e . l  i n  t h e s € t
s h o r , r s  a r e  i n c l i c a t i v e  o f  a  p o t e n t i 3 l  f o r  r l r c  I r L J ( l u c t i o i r  o f  p e t r o l c u n  i i r i u r c l s
( o i l  o r  c ! , n d e n s a r e ) ,  r , ' h i l  e  d r y  g a s  (  e  s  .  ;  e  n  t  i  :  i  I  I  . " '  a l 1  n r : t l r a n e )  j n d i c a t c s  i l
p o t .  , L i a 1  f o r  o D l v  g a s  p r o d u c t i o n .  ' l ' l t c  p r e s e n c c  o f  - r  s i g r r i - . c a n 1 -  , t t i r a n e - D 1 u s l
l ' r a s c t i o n  i n  L h e s e  g a s  s h ( ) w s  a l s o  c o n c l u s j v c l y  d c  l o n s t r a t e s  t h e  t h e r n a l  l r a t u r -
i l t i L r n  o I  p c t r o ] c u m  s o u r c e  r o c k s l  t h C s ' r  l l i r s e s  c a D n o t  b . r  L h c  p r o d L l c t  c l f  s o l t . l y
b  i  o  { t e n i c  D r o c e s s e s .
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T l r n r a  i s  r l  n r F q . n t .  i n . r u f  l - i c  j e n t

th is  we l l  to  demonst r :a le  tha t  the
"producer  "  o r  "dus ter .  "  l l o r , ,ever  ,
w e  r e c o m m e n d  t  1 ! e  f o l l o r . ' i n g :

ev idence l  ronr  the  ; ias  shc lws  encountc red  in
D o n n e l l y  D o m e  u l l d c a t  w i l l  b e  e j t h e r  a
a s  a  r c ! i u l  L  ( ) l  I  ! r r . r j c  j r  j  i l l r  l y  c n r t o r r r a ;  i i r g  s h o w s ,

: )

T h e  w e i l  s h o u l d  b e  d r i l l r d  t o  i r t  l e o s t  i t s  l r ( r - j e c r e d  , r n d  l ) e r r n i t t L r d  d e p t l l  o i
6 0 0 0  f e e t .
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