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MR. ~ / I ~ .  F i r s t  i t  might be d e s i r a b l e  to o u t l i n e  the importance 
o£ the o i l  and gas i n d u s t r y .  I t  i s  noted  t h a t  ten of the t~ent~ l a r g e s t  
manufac tur ing  companies are  o i l  companies, c l a s s e d  as such because o£ 
t h e i r  r e f i n i n g  ope ra t i ons .  Five o£ the ten  l a r g e s t  co rpo ra t i ons  in  the 
Uni ted  S t a t e s  are  o i l  companies. The f i nanc ing  fo r  the o i l  and n a t u r a l  
gas i n d u s t r y  i s  l a r g e ,  s ince  tn  one above-average yea r  i t  was in the 
neighborhood of ~2,000,000,000. 

There a re  s eve ra l  d i f f e r e n t  types o£ o i l  companies, the l a r g e s t  ones 
be ingknown as i n t e g r a t e d  companies. They a re  engaged in  the p roduc t ion ,  
t r a n s p o r t a t i o n ,  r e f i n i n g  and market ing of o i l  p roduc ts .  Very seldom do 
you £ i n d a  company t ha t  i s  i n  p e r f e c t  ba lance .  Some companies have more 
p roduc t ion  than r e f i n i n g  c a p a c i t y ,  but most o£ the l a r g e r  companies buy 
crude o i l .  I t  i s  cons ide red  advantageous to produce as n~ch as p o s s i b l e  
o£ the o i l  t h a t  i s  r e f i n e d .  Cer t a in  companies,  such as S i n c l a i r  and 
A t l a n t i c ,  have been a t  a d isadvantage  in  the pas t  few yea r s  and have been 
making ve ry  l a rge  purchases  of o t h e r  producing companies in  o rder  to 
become b e t t e r  ba lanced .  There are  a l a rge  number o£ o i l - p r o ~ c J J ~  company 
i s  Amerada, i t  having no reftnfJn~ or warke t ing  f a c i l i t i e s .  ]~aere a re  a 
few p i p e l i n e  companies which a re  not  owned by r e f i n i n g  companies. Years 
ago a l a rge  o i l  company u s u a l l y  owned o u t r i g h t  i t s  own p i p e l i n e s ,  but  
l a t e l y  they have been going i n t o  p a r t n e r s h i p  and f i v e  or  s ix  companies 
which are  only engaged in  r e f i n i n g ,  some which r e f i n e  and market ,  and some-- 
no t  too l a rge - -wh ich  engage s o l e l y  in  market ing.  Up u n t i l  the time o£ the 
OFA c i r c a  1942, i t  took a v e r y  sharp company to make any money out  of 
marke t ing ,  the companies ea rn ing  p r o f i t s  being most ly  l i m i t e d  to the o ld  
Standard Of 1 group. 

Al l  of these  l a r g e r  companies produce both o i l  and n a t u r a l  gas.  Many 
companies have n a t u r a l  ga so l ine  p l an t s  or  o the r  p l a n t s  fo r  the recovery  
of what i s  known as LPC0 being l i q u i f i e d  pet roleum products  such as butane 
and propane,  the common b o t t l e d  gasses  used fo r  h e a t i n g .  We now go in to  
the n a t u r a l  gas companies which,  f o r  the most p a r t ,  a re  the t r a n s p o r t a t i o n  
systems ope ra t i ng  p i p e l i n e s .  Also we have the d i s t r i b u t i o n  systems. We 
examine the r e g i s t r a t i o n  s ta tements  fo r  a l l  these  c o ~ t e g .  The n a t u r a l  
gas d i s t r i b u t i o n  companies probably g ive  us as l i t t l e  t r oub le  as any we 
examine. We are  most ly  i n t e r e s t e d  in  the gas supply and the p r i c e s  pa id  
fo r  gas.  Sometimes we have d i f f e r e n c e s  in  opinion as to the i n c l u s i o n  of 
the p r i c e  pa id  fo r  n a t u r a l  g a s - - I  cons ide r  i t  r a t h e r  important  and f e e l  
i t  should be inc luded  in  a l l  s t a tements .  

~he gene ra l  economics of the o i l  bus iness  a re  q u i t e  important .  The 
average o i l  c o u p a n y h a s  a tremendous tax advantage in  r e s p e c t  of i t s  
Federa l  income tax.  I t  pays ve ry  l i t t l e  to  the government in  p ropor t ion  
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t o  wha t  a n o t h e r  type  o f  company e a ~ n ~  t h e  same ammmt o f  money p a y s .  
I n o t i c e d  t h a t  S t a n d a r d  o f  ~ 3 e ~ s e y  pays  a p p r o ~ ¢ e l y  12 -1 /21  o f  wha t  
is termed their net £nconm in Federal ~axeso Some companies pay less 
t h a n  IOZ. I was t o l d  t h a t  t h e  Pure  0 i l  Cowpany p ~ d  d i v i d e n d s  f o r  13 
y e a r s  and n e v e r  p a i d  a ~.ent o~ F e d e r a l  i ~ o ~ e  ~ o  So ~ i s  an u n u s a l  
b u s i n e s s .  There  a r e  ~ o  r e a s o n s  f o r  ~he ~ow amount  o f  income t ax .  
Companies a r e  p e r m i t t e d  ~o cha~ge o f f . ~ h ~ ¢  ~s ~nown as  t h e  i n t e m g i b l e  
d r i l l i n g  c o s t  o f  a w e l l  as  an  expense~ a l t h o u g h  by any o r d i n a r y  i n t e r p r e -  
t a t i o n  it is a capital Inves~msn~o ~o~eve~ I shalI not argue the law. 
The i n t a n g i b l e  d r i l l i n g  c o s t s  a r e  ~ m ~  w ~ l d  o r d i n a r i l y  be s u b j e c t  t o  
d e p l e t i o n ,  n o t  b e i n g  subJec~  ~:o deprec~a~ lono  P ~ a c ~ i c a l l y  e v e r y t h i n g  
Chat i s  subject  ~.o d e p l e ~ l ~  is  charge~t o f f  ~ d ~ a t e l y .  The only th ing 
that would be left to be deple~e~ ~uld be ~he bonus or initial cost of 
an o i l  p r o p e r t y .  Leases  , b o u ~ t  fo~ o f f=sho~e  ~rill£n~ c o s t  a l a r g e  
amount, and the ~ax advantage on ~hose costs ere ~ot great because 
statutory or percen~ge deple~om c~no~ be ¢~¢en a~ the same t t~e cost 
depletion is takeuo An e~lly great ~dva~CJ~ge is the percentage of 
27-1/21 of t h e  g~oss income fr~ ~e sale of oll and gas productiont 
product ion,  p r o v i d e d  i~  i s  no~ g r e ~ t e r  t h a n  50% o f  t h e  n e t  income.  Th i s  
tax t r e a U a e n t  accounts fo~  those companles p a y i n g  less ~ncome tax. 

The e m r k e t  for c ~ d e  o i l  and o l l  p r o d u c t s  has  a lways  been  somewhat 
p e c u l i a r  i n  t h a t  t h e r e  ~ e v e r  ~as  m y  f u t u r e s  ~ z k e ~  f o r  c r u d e  o i l  o r  i t s  
p r o d u c t s  such  as  e ~ s ~ s  f o r  ~ e a t  o r  c o f f e e  fo~ e ~ l e o  ~ e  p r i c e  o f  
crude oil has bee~ se~ by the purchasers and to some extent can be 
c a l l e d  " c o n t r o l X e d o "  There  i s  ~o~: a 100~ f~ee  ~ r k e t  a~d n e v e r  has  been .  
O r d i n a r i l y  t he  p~od~cer  had very little t r e b l e  se~l~ng his o i l ,  t hough  
t h e r e  are e ~ c e p t £ o n s  ~o ~hato As a ~t~e~ of  ~ac% mos~ o f  t he  o i l  i s  
"bought" instead of "soldo '° ~h~ m~rhe~ for ~i~s g~des of oil changes 
sharply over the years. Ten o~ so yee~s ~go ~he~e. ~s a field in Califor- 
nia known as Sa~ A~do which had app~o~l~ely Al A0 Po ]:o gravlty oil. 
There was no mar1~e~ ~a~ever fo~ ~.~.o To~y ~ha~ o~ is selling for ahnost 
$2 per barrel. This clearly sho~s o~ ~s ~o~ ~ static In~ustry~ but 
r a t h e r  tha t  condi t ions a f f ec t i ng  I t  are sub~ect to c h a ~ e .  

Now as to ~a~ural gas~ before the Io~ pIpa~s from the natural 
gas produc~ areas were buil~ ~o ~he ~o~them8~ theTe ~gs a distinct lack 
of  m a r k e t s  f o r  n a t u r a l  gasp and many ~ e l l s  d r i l l e d  ~ e r e  e i t h e r  capped  o r  
abandoned ,  a l t h o u g h  t h e y  m i g h t  ha~e been  c a p a b l e  o f  p r o d u c i n g  a g r e a t  d e a l  
o f  n a t u r a l  gaso 

I s h a l l  n o t  d i s c u s s  b r i e f l y  t h e  o c c u r r e n c e  of Oilo To d a t e  no one 
is sure about the origin of c~'~de Oilo :E~: is generally acceptedp however, 
that it comes from decayed ~ l  ~nd ~ge~able m~t~er° 

1"ae f o r m a t i o u s  of ~he e~,~=.~ a~"e~, ~.  ge~,e~al~, a l t e r n a t e  p a r a l l e l  l a y e r s  
o f  s ands tone~  sha le9  and l i m e s t o n e °  O i l  as p r o d u c e d  a l m o s t  a l t o g e t h e r  f rom s a n d -  
s t o n e  and l imeseoneo  The a v e r a g e  p e r s o n  would  c a l l  i t  s o l l d  r o c k ,  
b u t  a c t u a l l y  t h e s e  r o c k s  wh ich  may a p p e a r  t o  be s o l i d  have  p o r o u s  s p a c e s  
f rom as  low as  3Z i n  sonm l ~ s t o n e s  up to  as  smch as  30 to  35Z i n  uncon-  
s o l i d a t e d  sand on the Gulf coas~o S~dstone is ~ery much llke mtniature 
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m a r b l e s ,  and you can g e t  some i d e a  of  p o r o s i t y  by s t a c k i n g  a bunch of  
marb les  t o g e t h e r .  Sand g r a i n s  a r e  a lmos t  s p h e r e s ,  bu t  l i m e s t o n e  i s  e n t i r e l y  
d i f f e r e n t .  I t  has  f r a c t u r e s  and you canno t  d e t e r m i n e  the  p o r o s i t y  in  many 
i n s t a n c e s .  There a r e  sometimes c a v e r n s  i n  l i m e s t o n e  which accoun t  f o r  v e r y  
l a r g e  w e l l s .  

A l l  of  the  o i l  p roduced  comes f rom the se  porous  spaces .  The porous  
spaces  a l s o  c o n t a i n  w a t e r  c a l l e d  " conna t e  wa te r "  because  i t  does n o t  move. 
The o£1 i t s e l f  u s u a l l y  c o n t a i n s  gas  in  s o l u t i o n ,  so chece  a r e  t h r e e  f l u i d s  
t h a t  f i l l  t he  porous  s p a c e s ,  which i s  under  some ~ t  of  p r e s s u r e .  In 
the  r e s e r v o i r  the  p r e s s u r e ,  i n  most  i n s t a n c e s ,  i s  equa l  to the  weight of  
a colunm of  w a t e r  as h igh  as  the  dep th  of  the  o i l .  I f  i t  i s  1,000 f e e t  
deep~ you g e t  a 430 pound p r e s s u r e .  There a r e  a r e a s  o£ abnorma l ly  low 
p r e s s u r e  and some of  a b n o r m a l l y  h igh  p r e s s u r e .  The p r e s s u r e  has  a l o t  t o  
do w i t h  how much o i l  and gas i s  r e c o v e r e d .  The huge Hugoton-Panhandle  
Gas F i e l d  i s  a low p r e s s u r e  a r e a  w i t h  about  1/3 o r  even l e s s  of  the  p r e s s u r e  
i t  shou ld  have based  on i t s  dep th .  In  the  Gulf  Coast  a r e a  we have some 
a r e a s  where p r e s s u r e s  a r e  twice  normal .  The p r e s s u r e  i s  what causes  an 
o i l  w a l l  to  f low.  When a r e s e r v o i r  i s  Capped and the  p r e s s u r e  i n  the  rock  
i s  r e l e a s e d ,  t h i s  f l u i d  m i x t u r e  of  o i l  and gas s t a r t s  to  r i s e  because  the  
gas i n  s o l u t i o n  t ends  to  expand.  A cub ic  f o o t  of  gas a t  the  s u r f a c e  f rom 
a w e l l  hav ing  3,000 pounds o f  p r e s s u r e  would on ly  occupy about  1/200 of  a 
cub ic  f o o t  when i n  t he  ground.  When the  p r e s s u r e  i s  d i s s i p a t e d  o r  d e p l e t e d ,  
a w e l l  ~r£11 no l o n g e r  f l ow and the  o i l  has  to  be pumped. The o i l  w i l l  r i s e  
J u s t  so h i g h  i n  the  v e i l ,  bu t  i t  w o n ' t  r i s e  h igh  enough to  f low w i t h o u t  
a r t i f i c i a l  means. When w e l l s  a r e  comple t ed ,  such methods as the  a c t d i z i n g  
of  l i m e s t o n e s ,  and the  s h o o t i n g  of  s ands tones  w i t h  n i t r o g l y c e r i n  a r e  used  
to  open up more rock  f a c e  to  the  bore  h o l e  which i s  o r d i n a r i l y  on ly  s i x  
i n c h e s  i n  d i a m e t e r .  The t h e o r y  be ing  t h a t  i f  you can g e t  c r a c k s  ou t  f rom 
the  bore  h o l e ,  t h e r e  would be more space opened from which o i l  may run  ou t .  

In  t he  p a s t ,  the  t e c h n i q u e s  u sed  i n  the  o i l  i n d u s t r y  have n o t  been 
s t a t i c .  With in  the  p a s t  f i v e  y e a r s  t h e r e  has been deve loped  a f r a c t u r i n g  
p r o c e s s  which has caused  a l o t  of  a d d i t i o n a l  o i l  to  be produced .  I t  has  
a l s o  caused  a l o t  of  h o l e s  to  be d r i l l e d  and comple ted  which w i l l  n e v e r  
pay out  because  the  f o r m a t i o n  was so t i g h t  or  t h e r e  was so l i t t l e  o i l  t h e r e ,  
t h a t  no m a t t e r  what  was done i t  would no t  produce  enough to  pay.  That i s  
one of  t he  p e n a l t i e s  f o r  improvement.  O r d i n a r i l y ,  e v e r y  o i l  f i e l d ,  u n l e s s  
t he  q u a l i t y  was a l i t t l e  o f f ,  i s  p r o f i t a b l e  s i n c e  as you go deepe r  you 
have more p r e s s u r e .  The deepe r  the  h o l e ,  the  more i t  c o s t s ;  bu t  you have 
more p r e s s u r e ,  and t h e r e f o r e  you g e t  more o i l .  The d e e p e s t  o i l  w e l l s  now 
approach  f o u r  m i l e s  i n  dep th ,  wh i l e  dry  h o l e s  have been d r i l l e d  to  dep ths  
g r e a t e r  than  f o u r  m i l e s .  

Crude o i l  i s  n o t  a s imple  chemica l  compound. The o i l  Chat comes out  
of  the  ground i s  a m i x t u r e  o f  numerous chemica l  compounds, and you d o n ' t  
g e t  the  same combina t ion  i n  e v e r y  a r e a .  The s o - c a l l e d  hydroca rbon  p a r a f f i n  
s e r i e s  have ehe c o n s t i t u e n t s - - c a r b o n  and h y d r o g e n - - i n  d i f f e r e n t  m i x t u r e s .  
The l owes t  one i s  CH 4,  which i s  methane ,  the  o r d i n a r y  n a t u r a l  gas .  Then 
you go on up u n t i l  you come to  v e r y  heavy c rude  o i l .  
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When a f i e l d  becomes a l m o s t  d e p l e t e d ,  s e c o n d a r y  r e c o v e r y  mathods  a r e  
o f t e n  u s e d  t o  r e c o v e r  a d d i t i o n a l  o i l .  Secondary  r e c o v e r y ,  as  opened  to  
s h o o t i n g ,  a c i d i z i n g  o r  pumping, i s  where  au e n e r g i z i n g  f o r c e  i s  u s e d  i n  
o r d e r  to  r e c o v e r  p a r t  o f  t he  o i l  wh ich  s t i l l  r e m a i n s  i n  t h e  f o r m a t i o n .  
There  a r e  s e v e r a l  d i f f e r e n t  k i n d s  o f  p r i m a r y  p r o d u c i n g  mechan i sms .  One 
i s  s t r i c t l y  gas  e x p a n s i o n ,  o t h e r s  a r e  w a t e r  d r i v e ,  gas  cap  p r e s s u r e ,  and 
c o m b i n a t i o n s  t h e r e o f .  A l l  o f  t h e s e  a i d  i n  c a u s i n g  t h e  f l u i d s  t o  cone o u t .  
Under  a s t r i c t l y  gas  e x p a n s i o n  f i e l d  you may r e c o v e r  2070 o r  l e s s  o f  t h e  
o i l  i n  p l a c e .  Under  e f f i c i e n t  w a t e r  d r i v e  i t  r u n s  50,  60~, and  even  h i g h e r  
i n  some i n s t a n c e s .  With an e f f i c i e n t  w a t e r  d r i v e  t h e r e  i s  u s u a l l y  n o t h i n g  
e l s e  t h a t  e v e r  n e e d s  to  be done ,  e x c e p t  r e t u r u i n g  t h e  w a t e r  t o  t h e  r e s e r v o i r ,  
and  you g e t  a l l  o f  t h e  o i l  t h a t  you can  r e a s o n a b l y  e x p e c t .  

Se conda r y  r e c o v e r y  me thods  a r e  o r d i n a r i l y  u s e d  f o r  t he  gas  e x p a n s i o n  
f i e l d s ,  and e i t h e r  w a t e r ,  g a s ,  o r  a i r  a r e  p u t  back  i n t o  the  r e s e r v o i r  a t  
h i g h  p r e s s u r e ,  wh ich  moves more o i l  t o  t he  bore  h o l e .  P r e s s u r e  m a i n t e n a n c e  
i s  a l s o  u s e d  wh ich ,  a p p l i e d  e a r l y  i n  t h e  l i f e  o f  t he  f i e l d  when i t  i s  
o n l y  p a r t i a l l y  d e p l e t e d ,  w i l l  t e n d  n o t  o n l y  t o  p r o d u c e  t h e  o i l  f a s t e r ,  b u t  
by. k e e p i n g  t h e  p r e s s u r e  up w i l l  a c t u a l l y  g e t  more o i l  f rom the  f o r m a t i o n .  

A g e o l o g i s t  does  n o t  l o c a t e  o i l .  He l o c a t e s  a l i k e l y - p l a c e  t o - d r i l l  
f o r  o i l ,  and  he does  ~ a t ,  f o r  t he  mos t  p a r t ,  by d e t e r m i n i n g  t he  g e o l o g i c  
s t r u c t u r e .  Years  ago when I s t a r t e d  do ing  t h i s  t y p e  o f  work ,  t h e r e  ware 
l a r g e  a r e a s  i n  t h e  U n i t e d  S t a t e s  where  one c o u l d  go o u t  and  a c t u a l l y  Nap 
t h e  s u r f a c e  o u t c r o p s  and d e t e r m i n e  t h e  g e o l o g i c  s t r u c t u r e .  The i m p o r t a n c e  
o f  f a v o r a b l e  g e o l o g i c  s t r u c t u r e s  i s  t h a t  mos t  o f  t h e  o i l  i s  found  i n  them. 
In  a d d i t i o n  t o  mapping t he  s u r f a c e  g e o l o g i c  s t r u c t u r e ,  one can  a lways  u se  
t h e  l o g s  o f  w a l l s  which  had  been  d r i l l e d  and d e t e r m i n e  s t r u c t u r e  by u s i n g  
t h e  e l e v a t i o n  on t op  o f  t h e  g r o u n d  and p l a t t i n g  t h e  e l e v a t i o n  above o r  
be low sea  l e v e l ,  o f  c e r t a i n  datum o r  s t r a t i g r a p h t c  l e v e l s  which  have  a lways  
been  i d e n t i f i a b l e .  S u b s u r f a c e  g e o l o g y  i s  one ~ e t h o d  t h a t  w i l l  a lways  be 
u s e d .  I n  t he  p a s t  25 y e a r s  o r  so t h e  u se  o f  g e o p h y s i c s  t o  d e t e r m i n e  s t r u c -  
t u r e  has  been  i n t r o d u c e d ,  t h e  mos t  s u c c e s s f u l  method  b e i n g  the  r e f l e c t i o n  
s e i s m o g r a p h .  A l l  o f  t he  c o u n t r y  c o u l d  n o t  be mapped f rom t h e  s u r f a c e ,  
s i n c e  you had  t o  have f a i r l y  h a r d  beds  o f  rock~ and t h a t  i s  ~ n a t  c a u s e d  
t h e  u s e  o f  g e o p h y s i c s .  Down on t h e  Gulf  Coas t  o f  Texas one would  be a l m o s t  
h e l p l e s s  w i t h  ~x'£aee work  a l o n e .  The r e f l e c t i o n  s e i s m o g r a p h  i n v o l v e s  
t h e  s e t t i n g  o f f  o f  c h a r g e s  o f  some t y p e  o f  e x p l o s i v e  i n  s h a l l o w  h o l e s  o f  

p e r h a p s  I00 f e e t  i n  d e p t h ,  and r e c o r d i n g  the  r e t u r n  v l b r a t l o n s  by s e i smo-  
g r a p h .  The v i b r a t i o n s  c a u s e d  by t h e  b l a s t  of  t h i s  e x p l o s i o n  goes  downward 
u n t i l  i t  h i t s  a r o c k  o f  c o n s e q u e n t  h a r d n e s s  t o  r e f l e c t  t he  wave,  and  t h e n  
i t  comes back .  The t ime  I n v o l v e d  can  be m e a s u r e d ,  and by u s i n g  t h e  v e l o c l t y  
t h r o u g h  t h e  f o r m a t i o n s  I t  i s  p o s s i b l e  t o  p l a t  up p o i n t s  o f  e l e v a t i o n .  A l l  
s t r u c t u r e  i s  b a s e d  on c o n t o u r i n g  datum p o i n t s .  C o n t o u r s  a r e  s / ~ p l y  l i n e s  
o f  e q u a l  e l e v a t i o n .  

The o i l  down i n  t h e s e  deep f o r m a t i o n s ,  as  f a r  as  i s  known, was o r l g l n a l l y  
d i s t r i b u t e d  e v e r y w h e r e .  But  i t  a c c u m u l a t e s  i n  t r a p s  o r  s t r u c t u r e s .  I t  
s e t t l e s  o u t  s t r i c t l y  on an i n v e r s e  g r a v i t y  b a s i s .  O i l  f l o a t s  on w a t e r .  These  
f l u i d s  o r  m i x t u r e s  o f  £ 1 u l d s  be low t h e  s u r f a c e  a r e  u n d e r  e q u a l  p r e s s u r e  i n  
a g e n e r a l  a r e a ,  b u t  g r a d u a l l y  o i l  came t o  t h e  t o p  o f  t h e  w a t e r ,  and  t h e n  g a s ,  
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in  t u r n ,  i f  i n  s u f f i c i e n t  amounts,  comes to  the  top of  the  o i l .  As s t a t e d  
b e f o r e ,  the  g e o l o g i s t ' s  p r imary  purpose  i s  to  l o c a t e  f a v o r a b l e  s t r u c t u r e s .  
Over the  y e a r s  the  g e o l o g i s t  had a d i f f i c u l t  t ime making h i m s e l f  a c c e p t a b l e  
to  the  i n d u s t r y .  They had to  overcome a l a c k  of  c o n f i d e n c e .  Host a l l  o i l  
i s  found in  b a s i n s  between u p l i f t s .  One does no t  go to  the  top of  a 
mounta in  to look f o r  o i l .  P o s s i b l e  o i l  b e a r i n g  f o r m a t i o n s  dip away from 
the u p l i f t ,  and the  d e f o r m a t i o n s  appear  down in  the  b a s i n .  80~ of  a l l  the  
o i l  t h a t  has  been found i n  the  f r e e  wor ld  has been l o c a t e d  on d e f i n e d  domes 
o r  a n t i c l i n e s .  That  i s  a t remendous p e r c e n t a g e .  Those s t r u c t u r e s  may have 
been l o c a t e d  e i t h e r  from the  s u r f a c e ,  by s u b s u r f a c e  g e o l o g y ,  o r  some form 
of  g e o p h y s i c s .  But s t i l l  t h e s e  a r e  s t r u c t u r e s  based  on c o n t o u r i n g .  About 
8~ of  the  o i l  which has been found has come from s t r a t i g r a p h i c  t r a p s  which 
a r e  n o t  r e f l e c t e d  s t r u c t u r a l l y .  An example of  such would be a sands tone  
u n d e r l y i n g  Hontgomery County,  bu t  the  s h a l e s  came in  and i t  wedged o u t ,  and 
the  sands tone  n e v e r  a c t u a l l y  was p r e s e n t  in  the  D i s t r i c t .  The p l a c e  where 
the  sand s tops  or  edged ou t  i s  a good p l ace  to  f i n d  o i l ,  bu t  t h i s  c o n d i t i o n  
i s  no t  r e f l e c t e d  on the  s u r f a c e .  S t r a t i g r a p h i c  t r a p s  a r e  o f t e n  l o c a t e d  by 
s t u d y i n g  the  logs  of  o t h e r  w e l l s .  In a r e a  A you may have a sand t h a t  
c a r r i e s  w a t e r ,  and over  in  a r e  B the  sand i s  no t  p r e s e n t .  In between t h e s e  
a r e a s  i s  a v e r y  l i k e l y  p l a c e  f o r  a s t r a t i g r a p h i c  t r a p ,  bu t  t he se  a r e  no t  
found v e r y  e a s i l y ,  o f t e n  r e q u i r i n g  the  d r i l l i n g  o f  a s i z e a b l e  number o f  
d ry  h o l e s .  

The o t h e r  1 ~  of  the  o i l  comes from f a u l t e d  s t r u c t u r e s  and combina- 
t i o n s .  So by and l a r g e  the  g e o l o g i c  a n t i c l i n a l  s t r u c t u r e  i s  the  p l a c e  
where most  o i l  has  been found and does accumula t e .  

There i s  no a c c e p t e d  d i r e c t  method of  l o c a t i n g  the  p r e s e n c e  o f  o i l  
and &as. We have our  g l o r i f i e d  dood le -bugs  which a t t e m p t  the  use of  e l e c -  
t r i c  c u r r e n t ,  r a d i o a c t i v i t y ,  e t c . ,  t h a t  h a v e  a l i t t l e  g lamor and might  
m i s l e a d  pe op l e .  G e o l o g i s t s  do no t  l o c a t e  o i l .  They l o c a t e  the  p l a c e  to  
d r i l l .  At the  p r e s e n t  r a t e ,  they  a r e  l o c a t i n g  abou t  one p roduc ing  s t r u c -  
t u r e  ou t  of  e i g h t  o r  n i n e  t e s t e d .  The r a t i o  v a r i e s  in  d i f f e r e n t  s e c t i o n s  
of  t h i s  c o u n t r y  and from y e a r  to  y e a r ,  bu t  i t  has  been some t ime s i n c e  
t h e y  have found more than  one p r o d u c t i v e  w e l l  i n  seven  t r i e s .  The r e c o r d ,  
o f  c o u r s e ,  i n  the  Near Eas t  has been roach b e t t e r  than  t h a t .  

In  our  work h e r e  in  the  Commission the  most i m p o r t a n t  phase i s  the  
check ing  of  the  c rude  o i l  and n a t u r a l  gas r e s e r v e s  s e t  f o r t h  in  p r o s p e c t u s e s  
t h a t  come to  our  a t t e n t i o n .  There i s  a t remendous amount of  c o n t r o v e r s y  
about  t h i s  s u b j e c t .  Reserve  e s t i m a t i o n s  a r e  no b e t t e r  than  the  Judgment 
and e x p e r i e n c e  of  the  men who makes them, and no b e t t e r  than  the  amount o f  
da t a  which he has a v a i l a b l e .  

Proved o i l  r e s e r v e s  a r e  the  on ly  ones t h a t  we a c c e p t .  They f a l l  i n t o  
t h r e e  c a t e g o r i e s :  (1)  from h o r i z o n s  p r e s e n t l y  p roduc ing  from s p e c i f i c  w e l l s ;  
(2)  f rom w e l l s  which have p e n e t r a t e d  h o r i z o n s  t h a t  a r e  beh ind  the  p ipe  and 
n o t  c o n n e c t e d  to  the  b o r e - h o l e ;  and (3) from proved  undeve loped  r e s e r v e s .  
The l a t t e r  may approach  the  p robab le  c a t e g o r y ,  to  some e x t e n t ,  as used  in  
mining° But we a c c e p t  no p robab le  r e s e r v e s  and no p o s s i b l e  r e s e r v e s .  Proved 
r e s e r v e s  have to  be capab le  of  be ing  produced a t  a p r o f i t .  

(2o3) 
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C o ~ e r c i a l  p r o d u c t i o n  comes f rom an o i l  w e l l  wh ich  i s  more p r o f i t a b l e  
t o  p r o d u c e  t h a n  t o  abandon a f t e r  a l l o w i n g  f o r  r e a s o n a b l e  d e p r e c i a t i o n  o f  
e q u i p m e n t .  Your a c t u a l  c a s h  i n t a k e  i s  g r e a t e r  t h a n  y o u r  c a s h  o u t l a y ,  p l u s  
d e p r e c i a t i o n .  Th i s  d e f i n i t i o n  a p p l i e s  t o  a w e l l  a l r e a d y  d r i l l e d .  There  
a r e  p r o d u c t i v e  o i l  w e l l s  d r i l l e d  which  n e v e r  pay o u t .  They J u s t  donWt 
make q u i t e  enough  o i l .  I f  you spend  $100,000 t o  d r i l l  a w e l l ,  you d o n t t  
p l u g  i t  b e c a u s e  i t  i s  o n l y  g o i n g  to  make ~80,000.  You g e t  t he  $80,000.  
Commercia l  p r o d u c t i o n  as  a p p l i e d  to  an u n d r i l l e d  l o c a t i o n  means you have 
t o  r e c o v e r  the  c o s t  o£ d r i l l i n g  i n  a d d i t i o n  to  a l l  o t h e r  e x p e n s e s  p l u s  
s o m e t h i n g  e x t r a .  Thus you have  a l m o s t  a doub le  d e f i n i t i o n  o f  commerc ia l  
p r o d u c t i o n ,  b u t  i n  e i t h e r  c a s e  t h e r e  mus t  be a p r o f i t  o v e r  and above f u t u r e  
e x p e n d i t u r e  s o 

For  w e l l s  wh ich  have  a l r e a d y  been  d r i l l e d ,  t he  r e s e r v e s  which  we 
f i g u r e  a r e  r e a s o n a b l e  a r e  t h o s e  wh ich  can  be e x p e c t e d  to  be p r o d u c e d  f rom 
t h a t  w e l l  by t h e  p r o d u c t i o n  methods  now b e i n g  u s e d .  P roved  u n d e v e l o p e d  
r e s e r v e s  a r e  r e s e r v e s  wh ich  b a s e d  upon a l l  p r o d u c t i o n  and d e v e l o p m e n t  
d a t a  a v a i l a b l e  and upon  t h e  g e o l o g i c  s ~ r u c t u r a l  i n f o r m a t i o n  a r e  r e a s o n a b l y  
s u r e  t o  be p r o d u c e d - - r e a s o n a b l y  c e r t a i n - - b u t  n o t  s u r e  o r  c e r t a i n - - b e c a u s e  
a c t u a l l y  o f f s e t  w e l l s  don~t  a lways  p r o d u c e .  O t h e r ~ s e ,  you would  have  
o i l  a l l  o v e r  t h e  c o u n t r y .  There  would  be no l i m i t .  

When t h e r e  a r e  d i f f e r e n c e s  o£ o p i n i o n ,  i t  i s  n o t  o u r  p o s i t i o n  t h a t  
u n d e r  no c i r c u m s t a n c e s  m i g h t  t h e  r e s e r v e s  e s t i m a t e d  by r e g i s t r a n t  be 
p r o d u c e d  e v e n t u a l l y  f rom the  l e a s e p  b u t  t h a t  t h e  c l a i m e d  amount  c a n n o t  be 
c o n s i d e r e d  p r o v e d  s t  t h i s  t i m e .  

R e s e r v e s  a r e  n e v e r  c h a r a c t e r i z e d  as  " a c c u r a t e "  s i n c e  t h e y  a r e  b a s e d  
e n t i r e l y  on s e v e r a l  e s t i m a t e s  o f  p e r t i n e n t  f a c t o r s .  They a r e  r e f e r r e d  t o  
as  r e a s o n a b l e  o r  r e l i a b l e .  We do n o t  l i k e  t h e  c h a r a c t e r i z a t i o n  o f  e s t i -  
m a t i o n s  as  " c o n s e r v a t i v e , "  s i n c e  i t  i m p l i e s  an a s s u r a n c e  o r  g u a r a n t e e  
t h a t  t h e  e s t i m a t i o n s  amounts  s e t  f o r t h  w i l l  be r e c o v e r e d ,  which  i s  beyond  
t h e  p r o v i n c e  o f  an e s t i m a t i o n .  

A s p e c i f i c  example  i s  t h e  G r e a t  Swee t G ~ a s s -  Kxoy Case w i t h  which  
some o f  you a r e  p r o b a b l y  f a m i l i a r o  There  t he  e n g i n e e r  i n c l u d e d  i n  h i s  
r e p o r t  9 3 - 1 / 2  m i l l i o n  b a r r e l s  o f  " p r o b a b l e "  r e s e r v e s  which  were to  be 
p r o d u c e d  f rom " r e s e r v o i r s  n o t  y e t  d i s c o v e r e d . "  He was c l a i m i n g  1 .2  
m i l l i o a s  o f  b a r r e l s  o f  d e v e l o p e d  r e s e r v e s  and 8 . 2  m i l l i o n  b a r r e l s  o f  p r o v e d  
u n d e v e l o p e d  r e s e r v e s  f o r  G r e a t  Sweet  G r a s s .  There  were  f i v e  f i e l d s  i n v o l v e d ,  
t h r e e  o£ wh ich  we d i d  n o t  a r g u e  aboutp  b u t  as  t o  t he  o t h e r  two we t o o k  
p a r t i c u l a r  e x c e p t i o n .  There  was some o i l  p r o d u c t i o n  i n  one f i e l d ,  t h a t  was 
n o t  v e r y  good ,  f o r  which  he e s t i m a t e d  510 ,000  b a r r e l s  o f  d e v e l o p e d  r e s e r v e s ,  
b u t  we t h o u g h t  170,000 was a l l  t h a t  was J u s t i f i e d .  When he came t o  the  
u n d e v e l o p e d  w i t h  some 5 , 0 0 0 , 0 0 0  b a r r e l s ,  t h a t  was c o n s i d e r e d  much too  h i g h .  
We ended  up w i t h  a b o u t  1 /3  o f  wha t  he had  c l a i m e d  o r i g i n a l l y .  Th i s  e n g i n e e r  
n e v e r  gave any c o n s i d e r a t i o n  t o  t h e  p r o d u c t i o n  d e c l i n e  method  o f  e s t i m a t i n g  
r e s e r v e s .  

There  a r e  t h r e e  g e n e r a l l y  a c c e p t e d  methods  o f  e s t i m a t i n g  c r u d e  o i l  
r e s e r v e s .  The b e s t  me thod ,  when a p p l i c a b l e ,  i s  t h e  p l a t t i n g  o f  t h e  
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p r o d u c t i o n  by months a g a i n s t  t ime .  Lf t h a t  i s  p l a t t e d  on s t r a i g h t  c o o r d i n a t e  
pape r  and the  we11 i s  p roduc ing  u n r e s t r l c t e d l y ,  y o u r  I l l  g e t  a c u r v e ,  no t  a 
s t r a i g h t  l l n e .  P r o d u c t i o n ,  when p l a t t e d  on s e ~ t l o g  pape r ,  t h a t  i s ,  
p r o d u c t i o n  on the  l o g a r i ~ t c  s c a l e  and time on s lmple  c o o r d i n a t e  s c a l e ,  
y i e l d s  a s t r a i g h t  l i n e  In  many i n s t a n c e s .  Sometimes the  cu rve  w i l l  be above 
a s t r a i g h t  l l n s ,  sometimes i t  w i l l  be lower .  You should  take  w h a t e v e r  the  
l l n e  shows, no t  what you hoped i t  would show. The t h e o r y  of  p l a t t l n g  on 
the  s e ~ t l o g  i s  t h a t  t he  p r o d u c t i o n  d e c l l n e s  a c e r t a i n  p e r c e n t a g e  each  t ime 
p e r i o d .  In o r d e r  to  have a s t r a i g h t  l l n e  on c o o r d i n a t e  pape r ,  the  p r o d u c t i o n  
would have to  d e c l l n e  a c e r t a i n  amount each  t /me p e r i o d .  P r o d u c t i o n  i s  a l s o  
p l a t t e d  i n  c e r t a i n  i n s t a n c e s  on l o g - l o g  pape r ,  which i s  on l o g a r i ~ c  s c a l e  
bo th  ways.  I f  you g e t  a s t r a i g h t  l l n e  on l o g - l o g  pape r ,  you have an 
e x c e l l e n t  p r o p e r t y .  Most of  the  c u r v e s  f o r  good p r o p e r t i e s  w i l l  f a l l  some- 
where between s t r a i g h t  l l n e s  on the  l o g - l o g  and on the  s e ~ t - l o g .  Grea t  
Sweet G r a s s ' s  e n g i n e e r  d i d n ' t  use  any c u r v e s .  The p r o d u c t i o n  h i s t o r y  
d i d n ' t  mean a n y t h i n g  to  him. He c l a i m e d  the  o i l  was down t h e r e ,  i n  f a c t ,  
he knew i t  was t h e r e  because  he saw an e l e c t r l c  l og ,  and t h a t  was a l l  t h a t  
was n e c e s s a r y .  We take  p e r f o r n ~ n c e  f i r s t .  We a r e  a lways i n t e r e s t e d  in  
t h e i r  hopes and e x p e c ~ a t l o n s ,  bu t  we d o n ' t  f i g u r e  you can i n c l u d e  them in  
proved r e s e r v e s .  On t h i s  p o i n t  we have a l o t  of  our  a rguments .  

N a t u r a l  gas r e s e r v e s  a r e  u s u a l l y  e s t / ~ a t e d  by p l a t t l n 8  p r e s s u r e  drop 
v e r s u s  w i t hd r a w a l  on s / ~ p l e  c o - o r d / n a t e  paper  of  by the  v o l u m e t r l c  method 
used  s / ~ t l a r l y  as f o r  o l l  r e s e r v e s .  

gngl~eers can r e a l l y  go ~rLld on t h e i r  c l a l m s  f o r  undeve loped  r e s e r v e s .  
In  one i n s t a n c e  the  b a s i s  f o r  undeve loped  r e s e r v e s  was a w e l l  which the  
e n g i n e e r  i n  h i s  r e p o r t  s a i d  was making 25 b a r r e l s  o f  o i l  pe r  day. A c t u a l l y  
i t  was making e i g h t ,  p lu s  w a t e r .  We had enough In£o rma t lon  h e r e  to  show 
t h a t  what he s a i d  was no t  r i g h t .  We canno t  p u l l  t h e s e  £1gures  ou t  of  our  
h a t ,  we have to  have d a t a .  We were ab l e  to  take a v a i l a b l e  f i g u r e s  and show 
t h a t  h i s  c l a / ~  as to  the  a c c u ~ u l a t l v e  p r o d n c t l o n  from t h a t  y e l l  s t a t e d  to  

b e  260,000 b a r r e l s  was a c ~ a l l y  75,000 b a r r e l s .  We would have had no way 
of  c h e c k i n g  t h e i r  c l a l m  of  260,000 b a r r e l s  i f  we had no t  had some da ta .  
He t h e n  e s t i m a t e d  2,200,000 b a r r e l s  of  undeve loped  r e s e r v e s  f o r  u n d r i l l e d  
a c r e a g e  to  the  n o r t h e a s t  of  t h i s  w e l l ,  d e s p i t e  t he  £ a c t  the  w e l l  was making 
w a t e r  and t h e r e  had been s e v e r a l  d ry  h o l e s  comple ted  around i t .  He drew 
a c o n J e c ~ r a l  c o n t o u r  map and I a l s o  drew a c o n j e c t u r a l  c o n t o u r  map, and 
u n t l l  a d d l t l o n a l  w e l l s  a r e  d r i l l e d ,  no one can  say which i s  r i g h t .  When 
i t  g e t s  to  t h a t  s t a g e ,  where t h e r e  a r e  no proved  r e s e r v e s - - t h e r e  must be 
more than  c o n j e c t u r e .  

In  my op i n i on  a l l  t h a t  was J u s t i f i e d  was one proved l o c a t i o n  w l t h  
r e s e r v e s  equa l  to  the  e x p e c t e d  r e c o v e r y  f rom the  p r e s e n t  w e l l .  

I f  and when we g e t  more i n f o r m a t i o n ,  we may have a d i f f e r e n t  s i t u a t i o n .  
We work on what we know today ,  we d o n ' t  add a n y t h i n g  to  i t .  And when we 
e s t i m a t e  the  p roved  r e s e r v e s  unde r  a l e a s e  to  be so many b a r r e l s  a t  a g iven  
t ime ,  i t  d o e s n ' t  mean t h a t  t h e y  might  no t  f i n d  a n o t h e r  h o r i z o n  on t h a t  l e a s e  
which would i n c r e a s e  the  r e s e r v e s .  B u t  t h e y  d o n ' t  know about  i t ,  and we 
d o n ' t  know abou t  i t .  So t h e y  c a n ' t  pu t  down b a r r e l  f i g u r e s  f o r  t h a t .  

(20s) 
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In  t h e  Gre a t  Sweet Grass -Kroy  c a s e ,  t h e r e  had  been  two w e l l s  on one 
l e a s e ,  one o f  wh ich  had  made some 25,000 b a r r e l s ,  and  a n o t h e r  20 ,000 .  The 
two w e l l s  had  been  abandoned ,  b u t  t h e  e n g i n e e r  s a i d  t h i s  was p re~ la tu re .  
We have enough  i n f o r m a t i o n  i n  ou r  o f f i c e  t h a t  we can  l o o k  up a s p e c i f i c  
l e a s e  i n  t h e  S t a t e  o f  Oklahoma, f o r  example ,  and d e t e r m i n e  t he  c u r r e n t  and 
a c c t m u l a t e d  p r o d u c t i o n .  Tha t  cakes  q u i t e  a few f i l e s .  With such  d a t a  we 
were  a b l e  t o  say  ~mmed ia t e ly ,  w i t h o u t  go ing  anywhere  o r  do ing  a n y t h i n g  e l s e ,  
t h a t  t h e r e  were  no c ~ t c i a l l y  p r o v e d  r e s e r v e s  on t h a t  l e a s e .  I t  d i d n ' t  
make any d i f f e r e n c e  what  t h e y  sa id~  u n l e s s  t h e y  were  s u p p o r t e d  by f a c t s .  
We d i d n ' t  t a k e  t h e i r  s t o r y  on b l i n d  f a i t h .  It so h a p p e n e d  t h a t  t h e y  had  
d r i l l e d  a w e l l  r i g h t  be tween  two abandoned  we l l s~  and i t  p r o v e d  d ry .  We 
wouldn't have s a i d  I t  was c e r t a i n  t o  be d ry .  We o n l y  s a i d  that  as  o f  t h e  
d a t e  t h a t  t h e  r e p o r t  was made t h e r e  were  no p r o v e d  r e s e r v e s  on t h a t  l e a s e .  
The e n g i n e e r  had  a n o t h e r  l e a s e  a l m o s t  as  b a d ,  and  we th rew that  out,  t o o .  
On t h e  s e c o n d a r y  r e c o v e r y  p r o j e c t ,  wh ich  was a c t u a l l y  i n  o p e r a t i o n ,  o u r  
o p i n i o n  was that  t h e y  had  o v e r e s t t J , a t e d  t h e  r e s e r v e s  m a t e r i a l l y .  

A n o t h e r  e n g i n e e r  i n c l u d e d  s e c o n d a r y  r e c o v e r y  r e s e r v e s  f o r  c e r t a i n  
Sweet  Grass  p r o p e r t i e s  t o  be r e c o v e r e d  f rom l e a s e s  where  t h e  o p e r a t i o n  had  
n o t  even  s t a r t e d .  We f e e l  t h a t  t h e r e  must  have been  some r e s u l t s  f rom 
s e c o n d a r y  o p e r a t i o n s  b e f o r e  any r e s e r v e s  can  be c o n s i d e r e d  p r o v e d  by t h a t  
me thod .  We permit  d i s c u s s i o n  o f  many matters q u a l l t a t l v e l y - - w h e r e  t h e y  
have p o s s l b i l l t l e s - - t h a t  i s  c o n s i d e r e d  f u l l  and  £ ~ I r  d l s c l o s u r e .  Some 
l e a s e s ,  as  f a r  as  anybody knows,  o f f e r  no chance  of  g e t t i n g  a d d i t l o n a l  o i l  
f rom any o t h e r  f o r m a t l o n  o r  by any o t h e r  method° Such a l e a s e ,  i f  i t  has  
100,000 b a r r e l s  o f  p r o v e d  r e s e r v e s  i s  n o t  as  v a l u a b l e  a l e a s e  as  one t h a t  
has  100,000 b a r r e l s  o f  p r o v e d  r e s e r v e s  w i t h  a d d £ t l o n a l  p o s s l b i l l t £ e s  t hough  
n o t  p r o v e d .  I t h i n k  i t  i s  o n l y  f a i r  f o r  a p e r s o n  owning t h i s  s e c o n d  t y p e  
of  l e a s e  t o  t e l l  s o m e t h l u g  a b o u t  i t .  He has  a b e t t e r  l e a s e .  

The v o l u m e t r i c  method  o f  e s t ~ m a t i n g  r e s e r v e s  c a u s e s  t h e  mos t  t r o u b l e  
f o r  u s .  S i n c e  t h e y  s t a r t e d  t he  p r o r a t i o n  o f  o i l s  t h e  d e c l i n e  c u r v e  camnot  
be u s e d  where  t h e  p r o d u c t i o n  i s  h e l d  bac~ ~ r b t t r e r i l y  by s t a t e  r e g u l a t o r y  
b o d i e s .  Th i s  has  c a u s e d  t h e  v o l u m e t r i c  me thod  to  be u s e d  e x t e n s i v e l y ,  s i n c e  
i t  i s  t h e  o n l y  method  c h a t  can  be u s e d  u n l e s s  a r e l i a b l e  c o m p a r i s o n  can  be 
~ade  w i t h  some o t h e r  f i e l d  which  i s  c o n s i d e r e d  t o  be s i ~ l a r °  T h e o r e t i c a l l y ,  
a w e l l  o r  a f i e l d  w l t h  20 f e e t  o f  s and  ~r~ll p r o d u c e  t w i c e  as  much as  one 
w i t h  10 f e e t ,  e v e r y t h i n g  e l s e  b e i n  s e q u a l .  Th is  i s  one phase  o f  t h e  compara-  
t i v e  method .  The d i f f i c u l t y  w i t h  t h e  v o l u m e t r i c  me thod  i s  t h a t  a f t e r  you 
o b t a i n  a l l  t h e  p e r t i n e n t  f a c t o r s ,  wh ich  I s h a l l  m e n t i o n  l a t e r ,  i t  i s  
n e c e s s a r y  to  a p p l y  a r e c o v e r y  f a c t o r ,  wh ich  i n v o l v e s  t he  Judgment  ( o r  l a c k  
o f  Judgment )  o f  t he  e n g i n e e r .  He i s  c o n c l u d i n g  what  t he  r e s e r v e s  w i l l  be 
b e f o r e  a b a r r e l  o f  o i l  i s  p r o d u c e d .  He o f t e n  ends  up w i t h  a c e i l i n g  f i g u r e .  
Of c o u r s e ,  he may use  t oo  sma l l  a r e c o v e r y  f a c t o r ,  b u t  we a r e n ' t  u s u a l l y  
t r o u b l e d  w i t h  too  s m a l l  a r e s e r v e .  The v o l u m e t r i c  method  i s  d e p e n d e n t  
e i t h e r  on l o g  d a t a  o r  c o r e  d a t a .  The t h i c k n e s s  o f  t h e  sand  i s  d e t e r m i n e d  
by l o g  a n d / o r  c o r e  d a t a ,  t he  p o r o s i t y  o f  t he  f o r m a t i o n  and t h e  amount  o f  
connaCe w a t e r  by c o r e  a n a l y s i s ,  and  t h e  amount  o f  n a t u r a l  gas  which  i s  i n  
s o l u t i o n  w i t h  the o l l  by a n o t h e r  method  I n v o l ~ n g  b o t t o m  h o l e  s a m p l i n g  o f  
f l u i d .  I n c i d e n t a l l y p  some n a t u r a l  gas  commin~led ~rLth t h e  c r u d e  o i l  i s  
u s u a l l y  p r o d u c e d  a l o n g  w i t h  t h e  o i l ,  b u t  some n a t u r a l  gas  f i e l d s  d o n ' t  
p r o d u c e  any o i l  a t  a l l .  A l l  n a t u r a l  gas  has  sonm l i q u i d  c o n t e n t ,  some b e i n g  
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r i c h e r  than o t h e r s .  Ni th  these  f a c t o r s  i t  i s  a m a t t e r  of  ma themat i ca l  c a l c u -  
l a t i o n .  Tf a l l  the  f a c t o r s  a re  a c c u r a t e ,  you can c e r t a i n l y  de te rmine  the  
amount of  o i l  i n  p l ace  in  the  ground.  Then you apply  the  r e c o v e r y  f a c t o r  
to  see how ~ , c h  you w i l l  p roduce .  There a r e  s u r e l y  some wide v a r i a t i o n s  in  

e s t i m a t i o n s  by t h i s  method from those  de te rmined  by a d e c l i n e  cu rve .  One of  
the  wors t  examples of  t h a t  was a case  o£ a l e a s e  owned by Gul£ Coast Lease- 
hold .  The i r  e n g i n e e r  e s t i m a t e d  499,000 b a r r e l s  of  r e s e r v e s  f o r  t h e i r  i n t e r e s t  
in  a g iven  ££eld .  Again we had J u s t  enough i n f o r m a t i o n  to  de te rmine  something 
was w r o ~ ,  so we sugges t ed  t h a t  t hey  t r y  the  d e c l i n e  curve  method on t he se  
w e l l s  which were making l a r g e  amounts of w a t e r .  The i r  r e v i s e d  e s t i m a t i o n  
was 18,000 b a r r e l s ,  to  which would have been added the  s i x  or  e i g h t  months 
i n t e r i m  p r o d u c t i o n ,  no t  a m a t e r i a l  amount. This shows the £ a l a c t o u s n e s s  of  
paying  no a t t e n t i o n  to  the  a c t u a l  p r o d u c t i o n  h i s t o r y .  

We a r e  always u s ing  the  compara t ive  method more or  l e s s  a u t o m a t i c a l l y .  
This  i s  where e x p e r i e n c e  becomes impor t an t .  There i s  no manual on any o£ 
t h i s  m a t e r i a l .  Every Job t s  t a i l o r - m a d e .  

Ne a l s o  examine g e o l o g i c a l  r e p o r t s  i n v o l v i n g  s t r u c t u r e  r a t h e r  than 
reserves. 

J u s t  a few words about  R e g u l a t i o n  B. This i s  an exemption from formal  
r e g i s t r a t i o n  o£ amounts up to  ~100,000 c o v e r i n g  f r a c t i o n a l  u n d i v i d e d  i n t e r e s t s  
i n  o i l  and gas p r o p e r t i e s .  For i n s t a n c e ,  a man owns 160 a c r e s  of  land which 
he l e a s e s  to  John Jones ,  r e t a i n i n g  a 1/8 landowners r o y a l t y .  The landc~ner*s  
r o y a l t y  can be subd iv ided  and so ld  by means of  an o f f e r i n g  s h e e t  under  
Schedule  A, i f  i t  i s  p roduc ing ,  and Schedule  B i f  i t  i s  nonproducing .  As to  
the l e a s e h o l d  i n t e r e s t ,  John Jones  can s e l l  i t  to  B i l l  Smith and r e t a i n  an 
o v e r r i d i n g  r o y a l t y .  The o v e r r i d i n g  r o y a l t y  can be under  Schedules  C and D 
of  Regu la t i on  B--C i f  i t  i s  p roduc ing ,  and D i f  i t  i s  nonproductng.  The 
re~a inJ~  8 p o r t i o n  i s  now the  ~ o r k i n  8 i n t e r e s t .  Smith can take  the  working 
i n t e r e s t ,  f r a c t i o n a t e  i t ,  and o££er  i t  to the  p u b l i c .  He uses  Schedule  D 
f o r  a w i l d c a t  w e l l .  We p roces s  a l l  o£ these  o f f e r i n g  s h e e t s .  We now have 
v e r y  few produc ing  landowners r o y a l t i e s  o££ered ,  and the  ones t h a t  we have 
a r e  c o n s i d e r e d  q u i t e  f a i r .  When I came here  twenty  y e a r s  ago we p r o c e s s e d  
145 o££er ings  under  R e g u l a t i o n  B each  month. Over the  y e a r s ,  the i n c r e a s i n g  
a v a i l a b i l i t y  of  c a p i t a l  in  the  o i l  c o u n t r y  p lus  a couple  o£ c r i m i n a l  ca ses  
t ended  to  dry  up the  landowners r o y a l t y  s a l e s ,  which were the bu lk  of  the  
o £ f e r i ~ s  a t  the t ime.  

There i s  a l s o  an o i l  payment schedu le  unde r  Regu la t i on  B, bu t  we have 
neve r  had any o f f e r i n g s o  

Schedule  D i s  a q u e s t i o n  and answer p r o s p e c t u s .  I t  has been c r i t i c i z e d  
as be ing  too long,  bu t  I d o n t t  t h i n k  so. There a r e  q u e s t i o n s  and c r o s s -  
q u e s t i o n s  in  t h i s  which f i n a l l y  g ives  us the  s t o r y .  There i s  enough t i e - i n  
in  t h e r e  to  a l l ow  us to  check  back and f i n d  the  f a c t s .  

Schedule  D which cove r s  most of  the f i l i n g s  we a r e  now p r o c e s s i n g  has 
some 32  q u e s t i o n s .  The f i r s t  p a r t  s t a t e s  e x a c t l y  what i s  be ing  o f f e r e d  f o r  
s a l e ,  the e x t a n t  of  the p a r t i c i p a t i o n  of the  p r o p e r t y  be ing  so ld ,  t h a t  i s  
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w h e t h e r  i t  c o v e r s  the  whole  l e a s e ,  J u s t  one w e l l ,  o r  J u s t  one h o r i z o n ,  e t c .  
Next comes a group of  q u e s t i o n s  r e l a t i n g  to  the  t i t l e - - v h a t  k i n d  o f  t i t l e  
does t h e  man have .  There  a r e  a group o f  i t ems  c o v e t i n g  o i l  d e v e l o p m e n t  
n e a r b y  and t he  p o s s i b i l i t i e s  o f  f i n d i n g  o i l .  The l a t t e r  p e r t  o f  t he  s c h e d u l e  
shows hov ~uch i t  i s  goimg to  c o s t  t o  d r i l l  a w e l l ,  how ~uch t he  o f f e r o r  i s  
g o ing  t o  p u t  i n  h i m s e l f ,  and w h e t h e r  he  had any a d d i t i o n a l  i n t e r e s t  n e a r b y  
t he  o p e r a t i o n °  There a r e  a l s o  two e x h i b i t s :  one t s  a map and one i s  a spec imen  
copy o f  the  conveyance .  A l o t  o f  p e o p l e  compl&tn abou t  t he  conveyance ,  b u t  
t h a t  t s  t he  b e s t  g u a r a n t e e  we have t h a t  a p u r c h a s e r  has  a chance  to  see  v h e t  
he  i s  supposed  t o  g e t .  

There i s  a r e g i s t r a l o n  fo rm,  Form $-10 ,  which  i s  u s e d  t o  s e l l  f r a c -  
t i o n a I  i n t e r e s t s  i n  o i l  and gas  p r o p e r t i e s  where t he  exempt ion  unde r .  
R e g u l a t i o n  B i s  n o t  a v a i l a b l e .  R e g u l a t i o n  B c sn  be u n a v a i l a b l e  f o r  s e v e r a l  
d i f f e r e n t  r e a s o n s :  one i s  t h a  t t h e  o f f e r i n g  i s  o v e r  ~lOOjO00; a n o t h e r  iS  
t h a t  t h e  amount b e i n g  s o l d  f a l l s  be tween  ~30,000 and ~100,000,  w i t h o u t  the  
o f f e r o r  r e t a t n i n 8  a p r e s c r i b e d  p e r c e n t a g e  o f  t he  p r o d u c t i o n ;  and a t h i r d  
i s  t h e  o f f e r i n g  o f  n o n c o n t i g u o u s  t r a c t s .  We f e e l  t h a t  t he  o p e r a t o r  i n  
o r d e r  to  g e t  t he  exempt ion  s h o u l d  keep enough Of the  w e l l  t o  g i v e  him a 
r e a l  i n t e r e s t  i n  i t .  We d o n ' t  want  any o rphan  w e l l s .  

I t h i n k  t he  g roups  pay e n t i r e l y  too  math a t t e n t i o n  t o  what  I c a l l  
t he  d i s c l o s u r e  o r  i n n e r  p o r t i o n s  o f  S-IO. I t  i s  n o t h i n g  more t h a n  a 
g l o r i f i e d  o f f e r i n g  s h e e t .  When I examine one I g i v e  i t  abou t  t he  same 
t r e a t m e n t  I do an  o f f e r i n g  s h e e t ,  w i t h  a l i t t l e  e x t r a  t ouch  because  o f  ..... 
t h e  e x t r a  m o u n t  i n v o l v e d .  

Some groups  have a c t u a l l y  made r e s e a r c h  p rob lems  o u t  o f  Form S-IO 
e x a m i n a t i o n s .  I t h i n k  t h e y  s h o u l d  c o v e r  the  f r o n t  and hack  p o r t i o n s - -  
and c h e c k  same as  t o  what  s h o u l d  be f i l e d p  e t c . ,  and  to  check  i t ems  n o t  
i n v o l v e d  i n  t h e  b u s i n e s s  phase  o f  t he  o f f e r i n g .  I f  you r e c e i v e  one o f  
t h e s e  f o r  e x a m i n a t i o n ,  you don~t  have to  t r y  t o  u n d e r s t a n d  e v e r y  phase  
o f  i t  because  t h a t  i s  d i f f i c u l t  i n  one a C C e p t °  
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