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The Ruby Mountains of c e n t r a l  Nevada a r e  one of  t h e  i n f r a s t r u c t u r e  

r eg ions  exposed i n  t h e  Basin and Range Province.  Geologic s t u d i e s  of  t h e  Ruby 

Mountain have been c a r r i e d  o u t  by Snoke and Howard (1984) .  We have used t h e  

r e s u l t 9  from va r ious  age d a t i n g  techniques ,  s e i smic  r e f l e c t i o n  p r o f i l i n g ,  

hydrocarbon matura t ion  s t u d i e s ,  and s t r u c t u r a l  a n a l y s i s  t o  e v a l u a t e  t h e  

Cenozoic deformation i n  t h e  Ruby Mountains and a d j o i n i n g  ranges  (Pinyon Range 

and Cortez Range) i n  Elko and Eureka Counties ,  Nevada. Age d a t i n g  techniques  

used inc lude  potassium-argon ages of  b i o t i  t e s  from g r a n i t e s  publ ished by 
, . 

Kistler e t  a l .  (1981) and f i s s i o n  t r a c k  ages  from a p a t i t e  and z i rcon .  F i s s i o n  

t r a c k  ages from a p a t i t e  r e f l e c t  a c l o s i n g  tempera ture  of  100+20°C, z i r c o n  

f i s s i o n  t r a c k  ages r e f l e c t  a c l o s i n g  temperature  of 175+25OC and potassium- 

argon ages from b r o t i t e  r e f l e c t  a c l o s i n g  temperature  o f  250+30°C. Thus t h e s e  

r e s u l t s  a l l ow  a reasonably  p r e c i s e  t r a c k i n g  o f  t h e  evo lu t ion  of  t h e  ranges  

during t h e  Cenozoic. Seismic r e f l e c t i o n  d a t a  a r e  a v a i l a b l e  from Huntington 

Valley. The n o r t h e a s t e r n  p a r t  of t h e  v a l l e y  is d iscussed  i n  d e t a i l  by Smith 

(1984).  We have ob ta ined  a c c e s s  t o  s e i smic  r e f l e c t i o n  d a t a  d i r e c t l y  t o  t h e  

west of t h e  Harr i son  Pass  p lu ton  i n  t h e  c e n t r a l  Ruby Mountains. I n  a d d i t i o n  

r e s u l t s  a r e  a v a i l a b l e  from s e v e r a l  deep e x p l o r a t i o n  holes  i n  Huntington 

Valley. 

Age d a t i n g  t r a v e r s e s  a c r o s s  t h e  Ruby Mountains a t  t h e  l a t i t u d e  of  t h e  

Harr i son  Pass p lu ton  and t o  t h e  n o r t h  e s t a b l i s h  a p rog re s s ive  younging of ages  

from e a s t  t o  west a c r o s s  t h e  range.  This  t r e n d  is r e f l e c t e d  i n  both t h e  

a p a t i t e ,  z i r c o n ,  and potassium-argon ages.  Potassium-argon ages a long  t h e  

e a s t  f l a n k  o f  t h e  range a r e  about 35 MY. Along t h e  west s i d e  o f  t h e  range t h e  

potassium-argon ages a r e  20 t o  25 MY. Apa t i t e  ages  show a s i m i l a r  t r e n d  of 
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younging from e a s t  t o  west wi th  va lues  o f  20 t o  25 MY on t h e  e a s t  and 10 t o  15 

MY on t h e  west. Assuming t h e  i n d i c a t e d  c l o s i n g  isotherms and a  background 

geothermal g r a d i e n t  30°C/km (about  t h e  p re sen t  Basin and Range va lue ) ,  t h e  

approximate r a t e s  of  u p l i f t  a r e  on t h e  o r d e r  of  0.5 km/MY. 

The younging o f  ages  from e a s t  t o  west a c r o s s  t h e  c e n t r a l  Ruby Mountains 

sugges t s  t h a t  r a t e s  of u p l i f t  a long  t h e  western s i d e  of t h e  range  have been 

f a s t e r  t han  on t h e  e a s t  s i d e  of  t h e  range.  Our i n t e r p r e t a t i o n  o f  t h e  d a t a  is 
. .  

t h a t  t h e  range block has  been r o t a t e d  t o  t h e  e a s t  about 30° with t h e  r o t a t i o n  

beginning approximately 25 MYbp and cont inu ing  u n t i l  a t  l e a s t  15 MYbp. During 

t h i s  per iod  of r o t a t i o n  a  s e t  of e a r l y  west d ipp ing  Basin and Range normal 

f a u l t s  was t runca t ed  and r o t a t e d  from h igh  ang le  t o  low ang le  d ip s .  A s  i n  

many o t h e r  a r e a s  t h e  low a n g l e  f a u l t s  have been mapped a s  t h r u s t  f a u l t s .  

However, t h e  age d a t a  c l e a r l y  document t h e  r o t a t i o n  t h a t  has  tu rned  t h e s e  high 

ang le  f a u l t s  i n t o  low ang le  s t r u c t u r e s .  Account has  been taken  i n  t h e  

i n t e r p r e t a t i o n  of  t h e  e f f e c t  of t h e  emplacement of t h e  Harr i son  Pass  p lu ton  a t  

about 36 MY. The p re sen t  range is blocked o u t  by a subsequent s e t  of h igh  

ang le  f a u l t s  t h a t  is  s t i l l  a c t i v e .  

An i n t e r e s t i n g  r e s u l t  of t h i s  deformation is t h a t  a  Basin and Range geo- 

thermal  system a long  t h e  o r i g i n a l  h igh  a n g l e  f a u l t s  ha s  been t r u n c a t e d  and 

r o t a t e d  up t o  p re sen t  day exposure a long  t h e  wes t -cen t ra l  p a r t  of  t h e  range. 

S i l i c i f i c a t i o n  a s s o c i a t e d  wi th  t h i s  f o s s i l  geothermal system has  been 

encountered i n  an e x p l o r a t i o n  t e s t  i n  t h e  Huntington Val ley a s  wel l  (Snoke, 

persona l  communication, 1 984) , documenting t h e  basinward p o s i t i o n  of t h e  

r o t a t e d  f a u l t .  

I n t e r p r e t a t i o n  o f  se i smic  r e f l e c t i o n  d a t a  ex tending  from t h e  west s i d e  o f  

t h e  Harr i son  Pass p lu ton  f o r  a  d i s t a n c e  of 22.4 km west a c r o s s  Huntington 

Val ley suppor t  t h e  u p l i f t  and s t r u c t u r a l  i n t e r p r e t a t i o n s  from t h e  age d a t i n g  
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evidence.  I n  t h e  s e i smic  r e f l e c t i o n  p r o f i l e  ad j acen t  t o  Harr i son  Pass ,  l a r g e  

s c a l e  f a u l t s  a r e  t h e  dominant s t r u c t u r a l  f e a t u r e .  These f a u l t s  d i p  west i n t o  

t h e  bas in  c u t t i n g  t h e  con tac t  between Pa leozoic  carbonate  and Cenozoic 

c l a s t i c a l  vo l can i c  rocks ,  and t e rmina t ing  i n  subhor i zon ta l  r e f l e c t o r s  a t  

depth.  I n  c o n t r a s t  t h e  c e n t r a l  and e a s t e r n  p a r t s  of  t h e  r e f l e c t i o n  p r o f i l e  

show very l i t t l e  evidence of normal f a u l t i n g .  Where normal f a u l t i n g  is 

recognized it is r e s t r i c t e d  t o  t h e  Cenozoic rocks  f i l l i n g  t h e  bas in .  Eastward 

d ipping  r e f l e c t o r s  i n  Cenozoic s t r a t a  i n  t h e  bas in  i n d i c a t e  t h a t  t i l t i n g  may 

have been accommodated by movement a long  t h e  normal f a u l t s .  Associated wi th  

t h e  t i l t i n g ,  a  s h i f t  i n  sed imenta t ion  from t h e  c e n t e r  of t h e  bas in  eastward 

has  r e s u l t e d  i n  an asymmetric bas in  w i th  a  t h i c k  wedge of  sediment developed 

ad j acen t  t o  t h e  western f r o n t  of t h e  Ruby Mountains. 

A combination o f  t h e  r e l a t i v e l y  p r e c i s e  information on t h e  t iming and 

r a t e  of u p l i f t  i n  t h e  range  a s s o c i a t e d  wi th  t h e  s t r u c t u r a l  in format ion  of  t h e  

bas in ,  a l low an a c c u r a t e  r e c o n s t r u c t i o n  o f  t h e  n a t u r e  o f  Cenozoic deformation 

i n  t h e  Ruby Mountains. Th i s  r e c o n s t r u c t i o n ,  i n  conjunc t ion  with t h e  r e g i o n a l  

s e t t i n g ,  sugges t s  t h a t  t h e  Ruby Mountains a r e  l o c a l l y  unique i n  t h a t  t hey  

r e f l e c t  r a p i d  e ros ion  and u p l i f t  of deep c r u s t a l  l e v e l s  t o  sha l low depths .  

The mechanism r e s p o n s i b l e  f o r  t h i s  behavior is pos tu l a t ed  t o  be l o c a l  d u c t i l e  

and b r i t t l e  deformation of  t h e  c r u s t  i n  response  t o  r a p i d  unloading of a  sma l l  

p o r t i o n  of  t h e  c r u s t  by e r o s i o n  o r  t e c t o n i c  denudation. 
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