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The Colorado P l a t e a u  (CP) - B a s i n  and Range (B & R) boundary is  marked 
by a  t r a n s i t i o n  zone on t h e  o r d e r  o f  75 t o  150 km i n  width .  A s  one moves 
westward a c r o s s  t h i s  t r a n s i t i o n  from t h e  CP i n t e r i o r  t o  t h e  B & R t h e r e  is  
a  v a r i a t i o n  i n  t h e  s u r f a c e  topography,  s u r f a c e  h e a t  f low,  Bouguer g r a v i t y ,  
s e i s m i c i t y ,  and c r u s t a l  s t r u c t u r e ,  Th i s  t r a n s i t i o n  e x t e n d s  eas tward  i n t o  
t h e  w e s t e r n  CP from t h e  Wasatch-Hurricane f a u l t  l i n e  and i s  l a r g e l y  
c o i n c i d e n t  w i t h  t h e  h i g h  p l a t e a u s  o f  Utah and t h e  Wasatch Mountains. 
F i g u r e  2  shows t h e  v a r i a t i o n  i n  s u r f a c e  h e a t  f low,  topography,  and Bouguer 
g r a v i t y  f o r  t h e  t h r e e  p r o f i l e s  shown i n  F i g u r e  1. It h a s  been sugges ted  
t h a t  t h i s  t r a n s i t i o n  zone marks a  the rmal  and t e c t o n i c  encroachment o f  t h e  
CP by t h e  B & R 11, 3 ,  41. 

A s i m p l e  two d imens iona l  numer ica l  model o f  t h e  the rmal  regime f o r  t h e  
t r a n s i t i o n  zone h a s  been c o n s t r u c t e d  t o  t e s t  t h e  h y p o t h e s i s  t h a t  t h e  
obse rved  g e o p h y s i c a l  s i g n a t u r e s  a c r o s s  t h e  t k a n s i t i o n  a r e  due t o  l a t e r a l  
h e a t  c o n d u c t i o n  from s t e a d y  s t a t e  uniform e x t e n s i o n  w i t h i n  t h e  B & R 
l i t h o s p h e r e .  S u r f a c e  h e a t  f low, u p l i f t  due t o  f l e x u r e  from the rmal  buoyant 
l o a d i n g ,  and r e g i o n a l  Bouguer g r a v i t y  a r e  computed f o r  v a r i o u s  e x t e n s i o n  
r a t e s ,  c r u s t a l  s t r u c t u r e s ,  and compensat ion d e p t h s .  F i g u r e  3 shows t h e  
dimensions  o f  t h e  models t e s t e d  i n  t h i s  s t u d y .  Model compensat ion d e p t h s  
o f  65 and 120 km were chosen t o  cor respond  t o  t h e  d e p t h  o f  t h e  B & R 
l i t h o s p h e r e ,  a s  de te rmined  from s u r f a c e  wave s t u d i e s ,  and t h e  upper l i m i t  
o f  t h i c k n e s s  of  t h e  CP l i t h o s p h e r e .  Two c r u s t a l  s t r u c t u r e s  a r e  used i n  
t h i s  s t u d y  t o  examine t h e  e f f e c t  o f  t h e  c r u s t a l  s t r u c t u r e  on t h e  f l e x u r a l  
u p l i f t  and t h e  Bouguer anomaly. For one c a s e  a  t h i n  c r u s t  is  p r e s e n t  t o  
t h e  mechan ica l  boundary and i n  t h e  second c a s e  a  th ickened  b l o c k  o f  c r u s t  
e x t e n d s  40 km t o  t h e  west  of  t h e  mechan ica l  boundary.  

Lachenbruch and Sass  ( 1978) ( 2 ) ,  have shown t h a t  uni form l i t h o s p h e r i c  
e x t e n s i o n  can  a d e q u a t e l y  e x p l a i n  t h e  s u r f a c e  h e a t  f low i n  t h e  B & R 
i n t e r i o r .  However t h e i r s  i s  a  one d imens iona l  model and canno t  be  used t o  
examine the rmal  and mechanical  e f f e c t s  n e a r  t h e  bouhdary o f  t h e  e x t e n d i n g  
r e g i o n .  The use  o f  two d imens iona l  models a l l o w s  t h e  i n v e s t i g a t i o n  o f  t h e  
e f f e c t s  o f  l a t e r a l  h e a t  conduc t ion  i n t o  a  f i x e d  b lock  ( t h e  CP i n t e r i o r )  
bounding t h e  e x t e n d i n g  r e g i o n ,  Use o f  a  s t a t e  s t a t e  model i s  j u s t i f i e d  by 
t h e  f a c t  t h a t  t h e  the rmal  s t r u c t u r e  of  t h e  l i t h o s p h e r e  shou ld  have reached 
a  dynamic s t e a d y  s t a t e  i f  e x t e n s i o n  h a s  been o c c u r r i n g  f o r  t h e  l a s t  20 t o  
40 my ( 2 ) .  I n  e f f e c t  t h i s  model y i e l d s  a  "snapshot"  of  p r e s e n t  c o n d i t i o n s .  

These models p r e d i c t  h e a t  f l o w  d i f f e r e n c e s  o f  35 t o  45 mw/m2 a c r o s s  
t h e  t r a n s i t i o n  zone.  Th i s  i s  c o n s i s t e n t  wi th  t h e  s t e p  i n  h e a t  f low shown 
i n  F i g u r e  2  a l t h o u g h  t h e  e x a c t  n a t u r e  o f  t h e  s t e p  i s  no t  c l e a r l y  d e f i n e d  
due t o  a  l a c k  o f  d e t a i l e d  o b s e r v a t i o n s ,  

F i g u r e s  4  and 5  show t h e  r e s u l t s  o f  u p l i f t  and r e g i o n a l  Bouguer 
g r a v i t y  c a l c u l a t i o n s  f o r  a  model w i t h  a  compensat ion dep th  o f  120 km, l%/ma 
s t r a i n  r a t e ,  and t h e  two c r u s t a l  s t r u c t u r e s  d i s c u s s e d  e a r l i e r .  I n  F i g u r e  4 
a  t h i n  c r u s t  e x t e n d s  t o  t h e  mechan ica l  boundary.  Th i s  s t r u c t u r e  y i e l d s  
r e l a t i v e  u p l i f t s  ( superposed  on a n  a v e r a g e  u p l i f t  of  1750 m) of  200-400 m ,  
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depending on f l e x u r a l  r i g i d i t y ,  which a r e  c o n f i n e d  t o  t h e  t h i c k  c r u s t  f i x e d  
b l o c k  and a  r e l a t i v e  subs idence  o f  200 t o  300 m w i t h i n  t h e  e x t e n d i n g  
r ~ g i q n .  The Bouguer anomaly, a t  a datum o f  1750 m e l e v a t i o n ,  showg a  s t e p  
g f  approx imate ly  50 t o  60 mgals a c r o s s  t h e  t r a n s i t i o n  zone w i t h  a  s m a l l  
b ~ o a d  low o f  -15 mgal c o r r e s p o n d i n g  t o  t h e  u p l i f t e d  zone.  

In F i g u r e  5  a  th ickened  c r u s t  e x t e n d s  40 km west  o f  t h e  mechan ica l  
boundary. An u p l i f t  o f  400 t o  800 m i s  g e n e r a t e d  l a r g e l y  w i t h i n  t h i s  zone 
of  t h i c k e n e d  c r u s t  w i t h  a  r e l a t i v e  s u b s i d e n c e  of  200 t o  300 m w i t h i n  t h e  
e x t e n d i n g  r e g i o n .  The g r a v i t y  shows a  s t e p  of  50 t o  70 mgals a c r o s s  t h i s  
t h q n g i t i o p  w i t h  a  r e l a t i v e  low o f  -30 mgal c o r r e s p o n d i n g  t o  t h e  zone o f  
u p l i f t *  

The r e s u l t s  o f  t h i s  s imple  modeling demons t ra te  e x c e l l e n t  a g r e e  w i t h  
tho ~ P s e r v e d  s i g n a t u r e s  shown i n  F i g u r e  2. Th i s  s u g g e s t s  t h a t  a  model o f  
uqifofm l i t h o s p h e r i c  e x t e n s i o n  w i t h i n  t h e  B & R w i t h  l a t e r a l  h e a t  
cqnduc t ion  i n t o  t h e  Colorado P l a t e a u  c a n  e x p l a i n  t h e  observed g e o p h y s i c a l  
s i g n q c p r e s  o f  t h e  t r a n s i t i o n  zone. Th i s  work s u g g e s t s  t h a t  t h e  u p l i f t  and 
g r i u i t Y  acFosg t h e  t r a n s i t i o n  zone c a n  b e  e x p l a i p e d  by a  s imple  model o f  
e l q s t i c  p l a t e  f l e x u r e .  The r e s u l t s  o f  t h e  f l e x u r a l  model s u g g e s t s  t h a t  t h e  
c r u s t a l  t h i c k n e s s  w i t h i n  t h e  t r a n s i t i o n  zone must b e  a t  l e a s t  i n t e r m e d i a t e  
i n  ~ h i c k n e s s  between t h e  observed CP and B & R t h i c k n e s s e s ,  30-45 km. 

Th i s  model i s  b e i n g  f u r t h e r  r e f i n e d  by c a l c u l a t i o n  o f  t h e  t r a n s f e r  
f u n c t i o n  o f  t h e  topography and Bouguer g r a v i t y  t o  f u r t h e r  c o n s t r a i n  t h e  
compensat ion mechanism and m a t e r i a l  p r o p e r t i e s .  
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F igure  Cap t ions  

F igure  1: Base map showing l o c a t i o n  o f  p r o f i l e s  1, 2 ,  and 3  a c r o s s  t h e  CP 
- B & R Boundary. Heavy dashed l i n e  shows l o c a t i o n  of  s e i s m i c  r e f r a c t i o n  
l i n e s .  L i g h t  dashed l i n e  shows t h e  approximate  boundary o f  t h e  t r a n s i t i o n  
zone - c e n t r a l  Utah. 

F i g u r e  2: V a r i a t i o n  s u r f a c e  h e a t  f low,  Bouguer anomaly, and e l e v a t i o n  
a c r o s s  t h e  t r a n s i t i o n  zone.  A l l  p r o f i l e s  normal ized s o  t h a t  t h e  Wasatch 
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f a u l t  l i n e  i s  a t  200 km. 

F i g u r e  3: Dimensions,  c r u s t a l  s t r u c t u r e s ,  and r e f e r e n c e  d e n s i t y  columns 
used i n  t h e  t h e r m a l  and mechan ica l  models.  

F i g u r e  4: R e l a t i v e  u p l i f t  and Bouguer g r a v i t y  anomaly (1750 m datum) f o r  
model w i t h  a compensat ion d e p t h  of  1120 km, and a t h i n  c r u s t  t o  t h e  
mechan ica l  boundary. l%/ma s t r a i n  r a t e .  

F i g u r e  5: Same a s  F i g u r e  4 e x c e p t  how a t h i c k e n e d  b l o c k  o f  c r u s t  e x t e n d s  
40 km west  of t h e  mechan ica l  boundary.  

Figure I 
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