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ABSTRACT: B a s e m e n t  r o c k s  in  the 1 7 , 0 0 0  square-mi le  reg ion  of s o u t h e r n  Oklahoma c r o p  out in  
the Wichita and Arbuckle Mountains and have been s tudied i n  subsur face  s a m p l e s  f r o m  175 wel l s .  
T h e  r o c k s  a r e  divided into two cont ras t ing  provinces,  e a c h  comple te ly  different  f r o m  the o ther  i n  
a g e  and petrologic  c h a r a c t e r .  E a c h  province has played a  different r o l e  i n  guiding the s t r a t i g r a p h i c  
and s t r u c t u r a l  evolution of overlying Pa leozoic  s t r a t a .  

The  o lder  o r  E a s t e r n  Arbuckle province consis ts  dominant ly of P r e c a m b r i a n  m a s s i v e  g r a n i t e s  
isotopical ly dated 1 , 0 5 0  t o  1,  350 mil l ion y e a r s .  They a r e  p a r t  of a n  ex tens ive  cont inental  c ra ton ,  
upon which the Pa leozoic  sed iments  a r e  thin and have been only s l ight ly d i s tu rbed ,  chief ly by gentle 
folding and block faul t ing.  

B a s e m e n t  r o c k s  of the younger o r  Wichita Province a r e  s e d i m e n t s ,  f lows,  and in t rus ive  igneous 
r o c k s  of probable E a r l y  and Middle C a m b r i a n  age. T h e  s e d i m e n t s  and flows c o n s i s t  of g raywacke ,  
bedded c h e r t ,  sp i l i t i c  basa l t ,  and rhyol i t e .  A s  shown by dr i l l ing  and support ing s e i s m i c  da ta ,  these  
f r a m e w o r k  r o c k s  accumula ted  t o  a  th ickness  of about 20 ,000  f e e t  within a n  elongate  downwarp upon 
the c r a t o n .  The downwarp extends northwestward along a  bel t  1 0 0  m i l e s  wide and 300 m i l e s  long.  
It  i s  confined main ly  to  sou thwes te rn  Oklahoma and n o r t h e r n  T e x a s ,  but probably cont inues e a s t -  
ward  toward  the buried sou thwes te r ly  extension of the Appalachians.  In t h s  m a j o r  e a r t h  s e g m e n t  
a r e  r o c k s  represen t ing  the beginning o r  eugeosyncl inal  s tage  of the Southern Oklahoma geosyncl ine.  

L a y e r e d  gabbro and epizone g r a n i t e s ,  isotopical ly dated a t  500 t o  550 mi l l ion  y e a r s ,  and t h e r e -  
f o r e  probably of Middle C a m b r i a n  a g e ,  w e r e  emplaced success ive ly  within the f r a m e w o r k  r o c k s  
along the sou thwes te rn  m a r g i n  of the geosyncline. Through  the inject ion of these  r o c k s  the m a r g i n  
w a s  consol idated into a  r igid block, which a c t e d  thereaf te r  a s  a  s t r u c t u r a l l y  independent e l e m e n t .  
Younger Pa leozoic  s e d i m e n t s  deposi ted above i t  a r e  thin, and in Pennsy lvan ian  t i m e  i t  b e c a m e  the 
s i t e  of the Wichita Mountain hors t .  

The  c e n t r a l  p a r t  of the geosyncl ine,  which was not consol idated by the inject ion of in t rus ive  
igneous r o c k s .  continued to s ink and u l t imate ly  received 4 0 , 0 0 0  fee t  of Upper C a m b r i a n  and l a t e r  
Pa leozoic  sed iments  above the Wichita Prov ince  basement  r o c k s ,  yielding a  total  fill ing of 60, 000 
f e e t .  It  then col lapsed by s t r o n g  folding and locally by r e v e r s e  faulting dur ing  s e v e r a l  s t a g e s  of 
Pennsylvanian orogeny.  Included withih the collapsed s e g m e n t  of the Southern  Oklahoma geosyn- 
c l ine  a r e  the Anadarko bas in ,  A r d m o r e  bas in ,  and Arbuckle an t ic l ine .  T h e s e  c lose ly  folded s t r u c -  
t u r e s  a r e  underlain e v e r y w h e r e  by a  thick sequence of s t r a t i f o r m  o r  l a y e r e d  b a s e m e n t  r o c k s .  

The p r e s e n t  nor thwes t - t rend ing  s t r u c t u r a l  grain i s  the s a m e  a s  that  of the b a s e m e n t  r o c k s .  
Among the e a r l y  f e a t u r e s  developed within the  basement  r o c k s ,  which have helped t o  s e t  the pa t te rn  
f o r  l a t e r  s t r u c t u r a l  evolution. i s  a  m a j o r  o r  half-graben that  i s  bounded by fau l t s  with a  th row of a t  
l e a s t  one m i l e .  

Wells es tab l i shmg probable world r e c o r d s  for pene t ra t ion  of g ran i te  ( 1  1, 423 fee t )  and of g r a b b r o  
(8 .066  fee t )  have been dr i l l ed  in  sou thern  Oklahoma, and I7 wells  of the reg ion  have pene t ra ted  m o r e  
than 1 , 0 0 0  f e e t  of basement  r o c k s .  C o r e s  and cuttings r e p r e s e n t i n g  about  8 3 , 0 0 0  f e e t  of b a s e m e n t  
r o c k s  have been col lected and s tudied.  

The Mountain Geologist v.1, 1964

© 2005 The Rocky Mountain Association of Geologists


