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HARDYI'IAN AI'{D OTHERS

SIRIKE-SLIP,  NORI ' IAL,  AND DETACHIIEI IT FAULTS
IN THE NORTfIERN GILLIS RANGE,

I{ALK€R LANE OF YEST-C€NTRAL IIEVADA

R .  F .  H A R D Y M A N ,  U . S .  C e o l o g l . . t  S u r v 6 y ,

i xTRo0lJcTloN

T h e  n o r T h € r n  G l l l l s  R a n s e  b o r d € r s  i h €  s a s t
s l d e  o f  x r l k 6 r  L a k e  6 n d  t t € s  { t } h t n  r n e
f 6 l l e r  L a n €  o f  y e s t - c € n t r 6 t  N e v . d a ,  v h t c h ,
I n  t h l s  p a r i  o f  N € v a d 6 ,  t s  6  J o  k , i .  r t d 6

zon€ o{  nor ihrest- t rendlng r tght- l . t6r !
s t r l t 6 - s l l p  f . u l i s .  A t  t € . s i  f l v €
th ro {eh-eotns  I ' r€ r6r -s t  tp  f " , t r "  

" "1 :1 i :t . t e  i h l s  t a u t t  z o n 6 ,  . n d  a n  . d d t i t o r ! l
l a t e r 6 l - s l l p  f a o t i  t s  I n f e r r e d  b o n e . r n  t h (
a l l u v l . l  t l l l  o f  l { a l k 6 .  L a k 6  v
.dr lc€ni  ro  ih6 r€sr  n6rsrn . t  t ' "  i l l i l l
R . . g e  ( F t 9 .  I  ) .  T h €  c o m b t . e d  r t g h t _ t a t € f .
. r  d l s p l o c e n o n i  a . r o s s  t h 6 s €  f . u t t s  r s  q
l e . s i  r l 8  k m .  ( H . r d y m 6 n  6 n d  o t h € r s ,  1 9 7 5 )
a n d  m a y  b €  s l 9 n t f t c . n f t y  n o r € ,  T h o  s l r r c -
i u r . l  g e o l o g y  o f  t h t s  s e g m e n r  o t  r i €
l i ! lk6r  Lane ls  dontn6tsd by C6nozol(
r a u l r s  s u p 6 r t n p o s e d  o n  f o t d € d  a n d  i h r u s i

)
j

F I 6 U R E  1 :  P h o t o s r . p h  o t  a  r e l l 6 f  n a p  o t  p . r t  o f  e . s t 6 r .  c .  t o r n t . . n d  r 6 s t - c a n i r ! l
N 6 Y . d 6  s h o r l n g  t h €  n r J o .  l d t e r . l  s l l p  t a r l t s  r 6 f e r r 6 d  t o  l o  t h t s  r e p o r t .  r h "  t o t t " r  L " n .
st ructura l  zon6 ls  Inte. red to €xtend t rom the r .ssuk Range on ih6 t6sf  (NR) through c6drr
r4ou. t . ln  on ihe €.st  (Ct l ) .  SR -  Slng. lse R.ng6,  t {R -  t6ssut  R.ns6,  yL -  y . tk6r  L.k€,  0n.
c l l l l s  R . n g o ,  G y R  -  G a b b s  V ! l l 6 y  R . n g 6 ,  p t 4  -  p t t o t  { o u n t s t n s ,  S v  -  S t s r . r t  V ! l t 6 y ,  c f 4  -

cedsr  L lounta ln,  ML:  rono L6k€,  y  -  y€r tngion,  H -  Hr i lhorn€.
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TERTIARY '.J. CENTRAL NEVANA

6  c | |  | l s

r ,  I 9 7 t )

i r ! l t 6 d  p r € - C e n o z o l c  r o c k s .  F . u t t !  t h a t
cul  T€r t l . ry  s i r . l .  tn  the nor th€rn 6 s
Rrnge n.v€ boen groupsd tn lo threo cstBgo_
r l 6 s  ( H 6 r d y m a n ,  1 9 7 5 ) ;  s r r t k e - s  p  f . u r - s ,
n o r r r l  d l p  a n d  o b  q u e - s  p  f a u l t s l  a n d
f l a t  t o  l o r - 6 n s l e  " d e t a c h n € n t ' !  l a u l i . s

T h o  d 6 . t a c h o o n '  f a u t i s . r €  p 6 r i t  c u  t . r  t y
r e t l  e x p o s e d  I n  t h e  n o r l h € r n  G t  I  I  l s  R € i g e .
r h e y  d l s p l a y  r l e l d  1 6 t a i t o n s  t h . i  c o n r r a s r
r l i h  t h o s €  o f  l o y  6 o g t e  f s u l i s  d € s c r t b o d
I n  i h o  S l n g a t s e  R € n s 6  ( p r o f f e t t ,  1 9 7 7 ;  . n d
t h l s  v o l u n e )  i o  t h 6  i 6 s i ,  a n d  l n  n s n y
! s p 6 c r s ,  r l i h  + h s  d 6 i a c h n e n t  f a u t l s  i n  r h e
c o l o r a d o  R ' v 6 r  c o u n t r y  o f  C !  t o r n t . ,
A r r z o n 6 !  a n d  s o u i h € r n n o . i  N € v a d €  ( s e 6  , o r
6 ( 6 n p l e  F r o s t  a n d  t l a . f t n ,  e d t t o r s .  t 0 8 2 ;
! n d  F r o s l ,  c . r ' i e r o n ,  a n d  M . . l l n ,  l e s 2 i .
t h l s  s u l d o b o o k  r 6 p o r +  s u m n 6 r t z e s  t h e  r r e r d
1 6 l 6 t l o n s h l p s  o f  t h €  v a r t o u s  f a u t t s  I n  r n 6
i o r t h e r n  G t t t l s  R . n g e  a n d  d e s c r t b e E  p a r _
t l c u l 6 r l y  i h o  c h 6 r a c t 6 r t s i t c s  o f  r h e
ddt lchmei i  fau l+s.

OEOLOGIC SETTING

Bedrock In ih6 nor ih6rn Ct  I  I  ts  Fan96
c o n s l s t s  o f  r r t a s s t c  s h a  o v _ n a r l n €  c a . _
0 0 n 6 r o  a n d  c t . s t t c  r o c k s  6 t o n g  v t t h .
p . c k 6 g e  o f  v o l c 6 n l c  6 . d  v o t c a n t c t 6 s t l c
r o c k s  c o n t .  t n  t n g  . e l a i t v € l y  n t n o r  , n r e r _
c a r . t e d  c a r b o n a t e s  I  H . r d y n 6 n  t 9 7 s ) .
Pr€served thtckn€sses of  ih6s€ rocks io l -61
oor€ th6n 900 i i .  In  699r69. i€ th lcknoss
a n s  6 , - 0  I n t r u d s d  b y  E 6 s o z o t c  p t u t o n t c  6 n d
i v p d b y s s 6 l  r o c r s  o f  d t o r l t e  t o  g r , a ,  r e
c o n p o s l l l o . s .  I h e  s e d l n e n t ! r y  r o c k s  r a r e
r o l d e d  6 t  l € . s i  t y t . e  p r t o r  i o  € m p t € c e m e n t
o r  t h e  I n t r u s t v e  r o c k s  ( p . r d y n a r  6 r d
u r d o v ,  I n  p 1 6 p a r . i  l o o  ) .

. . . T h e  
s e s o z o t c  r o c k s  6 1 6  o v € r t . t n  b y  .

t h l c k  s € c t t o r  o t  T € r t t a r y  v o l c a n t c . o c k s
r h o t  l s  d o n t n a l 6 d  b y  a  s e q ! 6 i c 6  o f  s t l  r c r c
. s h - f l o y  i u l t s  o J  o l t s o c a n e  a n d  i 4 t u c e , e

" D e r a c l n 6 a  I  r € u  t r "  a s  u s e d  I n  t r  I  s  r e p o r +

: : l : ' "  + "  
"  

f t , i  o r  ro r_ans re  bouna ,ns
s u r f n c e  6 l o n 9  , h t c n  a  t a y e r  o ,  r o c K  n a soecohe separai6d,  rd6tachedi ,  f ron under_
r y r n g  r o c k  o n d  a t o n g  r h t c h  t h e . e  h 6 s  b o e n
so' i€  tactonlc  i r ! ' rspor i ,  No connot . r roo
0 s ,  t o  1 \ 6  o r t g t n  o t  | c €  . . u t t  D t a D F  o r- , Y r n 9  n e c \ 6 n t s r  o r  r o v a q e n l  t s  I n p | I e d .

! s e  ( s e €  E k r e n  a n d  o t h 6 r s ,  t 9 a o ,  r o r  a
c o m p l e t e  d e s c r t p i t o n  o f  l h e s e  u n t + s , ,  f h o
l o i e r  u n l t s  o f  i h t s  p y r o c t a s + l c  s e . r r o n ,
e s p e c l a l l y  i h €  o t  t g o c 6 n €  r q t c k e y  p a s s  r u f f
(  l n c l u d l n g  b o l h  i h e  G u t  t d  i ,  n e  6 n d  y i e o d
H e l g h l s  M e n b e r s )  a n d  t h €  O t t g o c o n e  S t n g -
a i s e  T u f r ,  a r 6  o f  p a r t t c o t a r  I n p o r t ! n c e  , o
t h e  s t r u c t u r o t  g e o t o g y  o f  t h l s  p . . r  o f
r 6 s t - . e n t r 6 t  N o v a d €  I n  t h a t  i h e s e  u n r r s
a r 6  r e g l o D . t t y  e x t a n s t v s  ( F t 9 .  2 ,  i h t s
r € p o r l ;  a n d  F t 9 .  I  o f  p r o f r € i i ,  t h t s  v o t -
une) .  They occ! .  rest  ot  ihe N6tker  L6r€
l n  i h 6  S l n g a l s 6  R a n g e  ( r i € r e  i h e y  y o r e
o r l g l n ! l l y  n a m € d  b y  p r o t f e t t  6 n d  p r o r f e r j - ,
1 9 7 6 ) ,  I n  i h 6  n o r i h € r n  t a s s u k  R 6 n g e  i o  i h s
e 6 s l ,  a n d ,  6 c r o s s  i h 6  N 6 t k € .  L a n e  r . u t '
zon€,  t ron ih6 nor thern Gt  ts  Rans€,
s o u i h s a s i  t h r o ! s h  t h e  c . b b s  v r t l o y  R a n g e
6nd far lher  south6.s l  to  c6dar r ,4ountatn.
Th6s€ unl+s,  rog6ther  r t th  younser ash-
f l o r  t u t f s  ( r h o s o  d t s 1 . t  p a r t s  6 t s o  o c c u r
I n  t h €  S l n g a t s e  R a n g e )  c o n p o s e  i h 6  b u l k  o f
r h 6  r o c k s  o x p o s e d  t n  f h e  6 a b b s  y . l t 6 y  a n d
n o r l h € r n  c t t l l s  R a n g e s  6 n d  p r o v l d e  s x c e r
, e n i  c h r o n o s t r s t t g r 6 p h t c  n a r k e r s  f o r  u s o
r .  c o n p 6 r t n g  t h e  s f r u c i u r a t  s l y r € s  o f
f . u l t l n s . c r o s s  i h e  N a l k € r  L a . e .

STRUCTURAL GEOLOGY

Ihe s i ructur6t  f r6nerork of  ihe norrnern
G l l l l s  R 6 n 9 e  t s  i h a r  o f  6  c e n t r . t  n o r r n _
i 6 s t - i r € n d l n g  r t f r  z o n 6  o .  c o n p t o x  s r a b a n .
l t  l s  b o ! n d 6 d  b y  t * o  p r o n t n e n t  n o r l h r e s . t
' r r e n d l n g  h l g h - 6 n g l e  f a u t i s  i h a t  s e p a r a t e
the c6ntr . t  grab6n f roo the st ruc lur6r  ly
h l g h 6 r  s o d t h r e s i . n d  n o r t h e 6 s l  f l . n k s  o f
t h e  r . n g e  ( F t g .  l ,  a . d  s 6 €  H € r d y , r o n ,
1 9 8 0 )  .

T h 6  c u m d r o p  H t  s  f € u t t ,  r h t . h  c a n  b e
m . p p o d  r o r  s o m e  i 5  k n .  a t o n g  s t r j k e  t o  t h e
s o u t h e . s l  ( s e €  F t g .  l ,  E k r e n  a n d  B y e r s ,
t h l s  v o l u m e )  b o u n d s  i h e  c e n J r a t  g r . o o n  o n
rhe eost- f ,or ihe.s i  and the Agat_p6h Ht  s
f a u l i  b o u n d s  r h e  s r a b € .  o n  t h a  r e s i _ s o u r h -
rest .  Exposu.es of  p16-T€rt tary basenent
r o c k  o c c u r  I n  i h e  f  t 6 n k s  o f  i h 6  r a n s e ,
o o i b o . r d  o f  t h 6 s e  t r o  n a J o r  b o u n o . n s
t 6 n l l s .  N o r n a ,  f a u t r s  l n  i f 6  f t 6 n k s  o f
r n e  r a n 9 e  p a r 6 t t e l  i h s s e  h a J o r  t 6 u t f s ,  o r
aro . i  moderaie ob I  lqua 6ng t€s 10 ,  nso,
. n d  o r o  s y n i h e i l c  t o  t h 6  c e . t r a t  9 r o b 6 n .

A s h - f l o r  t u f l s  y o u n g e r  i h a n - r h 6  S t n g -
a t s €  T u f f  ( d a t e d  s i  o b o u i  2 7  n . y . )  a r €
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Rhyodacjr€,sh.fow ruttj

BENTON SPRING CNOU
(OLIGOCENE)

TUFF OF COPPER MOUNTAIN (MIOCENE)

Qedz tailrlc Nh_iow tut chqacienzed by abhd.nr acc4sory sphene.Resfict€d to @a €an o, Benton Sprlns ,ault

PohP b rulr M€mber I
Rhyedacfic ash.rrou tufi 

I

Gh.{ Drnc? Lava Menber I
Rhvodadrk tos br?(.rd and r.va I 

HU PwI RHYooAclrF lMrocFALl

I
Nusent ru( M€nba 

I
Rhyodacr c a3h iow int I

BLUE 5PHINX IUFF IMIOCENE OR OIIGOCENE)
Quadz bltk *h fiou tufl characlerrz€d bv
"xrFmery reso,b.d and "wohl. ql,n, ph.no(ryst!

'ruF:; 
oF GABsS VALLEY (MlocENE OB OUCOCENE)'Ilrrec 

asn.nos i!fl cootrns sls oI dlothe and q@nz ra te enposulo.r

Qsdz lat € ash.iow ru,t

w€ed H€rshk M.nb€r I
Ash.floe tuti, zon€d tm a&ari I
rhFrite re{ rhe t p r" q*.r. I
rarlr. ar rhe bas€ | -_

Gurd Mtne Mhbe I
A$-noB ruf, zon€d t". ,tr"r,r" Ia, rhe rop ro dyodach€ at $e J' l

Dtasran or ryptcal ash.flow iut

2 3 3 ! 0 6

zzz ! os

"B.sil" vit,ophse or d€nsety uetded

s€drhats andlor ak.ral ruu

,@
North. rn Cl  |  |  ls  Rrng6.
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n € 6 r l y  a b s 6 n i  f r o n  i h e  A s a t - p a ! r  H | l  t s  v e s l
o t  i h o  A 9 . l - P a h  l l l l s  t 6 u t i  o n  i h e  r e s i -
s o u t h r e s l  b u +  6 r e  c o n s p l c u o u s  r t t h t n  i h 6
c e n r r a r  9 r 6 b o n ;  d n d ,  l o c a | | y  i h e y  f o r n
r s u l i 6 d  c u e s i a s  I n  i h 6  c l m d r o p  H I l t s
e 6 5 . r - n o r r h o 6 s i  o f  1 h 6  c u m d r o p  H | l 1 5  f a u l t
{ F l g .  J ) .  T h 6  i h l c k o s l  6 c c u n ! t 6 + r o n s  o r
p o s t - S l . s . t s e  t u t f s  a r e  t n  i h €  n o . t h r s s - t -
6r .  pa. t  o f  }h€ ceni r€ |  sr .ben,  Th6so
y o u . g e r  t u f f s  h e r 6  d l p  g o n i t y  i o  n o o 6 r l r e -
l y  6 . s t  . n d  a r 6  r € p e t l o o s l y  d o r n  r . u t 1 6 d
t o  t h €  y e s i .  T h e  o l d 6 r  S t n g a l s 6  a n d
M l c k o y  P a s s  T u f f s  f o r n  m o s t  o t  i b 6  o u t -
c r o p s  I n  i h e  n 6 d t d t  a n d  s o u f h o a s . f  p r r i s  o f
i h 6  c e n t r a l  g r 6 b 6 n  . t o n g  l l t t h  s c o t i € r e d
ouicrops of  pre-T€. i l€ry rocks.  Dtr€c-
t l o n s  o f  d l p  o f  t h 6 s o  o t d € r  i u r r s  a n d
d l . € c l l o . s  o f  f a u l t  d t s p t a c e n e n t s  a r e
v a r l . b l 6  I n  i h t s  p 6 r i  o f  t h e  s r a b € n .
T h € s E  r o l a t l o n s h l p s ,  t o s e l h o r  y t r n  c r e v d -
t r o n s  o f  c o n t 6 c l s ,  t n d t c . t €  i h a t  t h 6
s . 6 b 6 n  r s  c o m p l e x  a n d  s + r u c t u r a t t y  l o r e r
I n  l i s  n o r t h r e s t  p a r t .

i n  a d d l t l o n  1 o  i h e  i h r o { s h - 9 o t n s  A g a t -
P 6 h  f l l l l s  € n d  G u o d r o p  H t t t s  t a ! t t s ,  r o c k s
v l + h l n  t h 6  r o r f h e r .  c t t  s  R a n 9 6  6 1 6  c o r
b y  d b l q r l i o u s  h l g h - a n g t e  f a u t t s .  S o f i €  c f
t h o s o  c d n  b 6  s h o { n  i o  b o  p r e d o m t n a n t t y
l 6 t e r a l - s l l p  f r u l t s .  O l h € r s  a r e  d l p  o r
o b r l q u e - s l l p  f a u l + s  i h o t  ' o s e i h e r  I n p a r l  a
st rong no. threst  f6br tc  to tho norrn€r .
O l l l l s  R o n 9 e .  T h e s s  t a l t e r  f a { t t s  r r e n o
p a r a l l e l  i o  t h e  n o r i h 1 6 s i - i r e n d l n s  m a J o r
a n d  m r n o .  s l . l k 6 - s l t p  l a u t r s  o r  i r € n d
o b l l q u € l y  i o  t h o m .  F o r  t h e  r o s t  p s r i  t h 6
n o r n a l  l a ! l t s  c u t  i h €  f t a i  i o  t o r - a n g r o
deiachmont  f .u  l ts  and do not  .ppe6r To
{ l a t i 6 n  a p p r e . l . b l y  r t t h  d e p t h j  h o , e v € r ,
s o n e  m l n o r  f a u l l s  n e y  b o  o f  t h e  s i r t c
t y p 6  a s  o b s e r v € d  t o . . t t y  I n  i h e  G 6 b b s
Y . l l e y  R a n 9 6  ( E k r e r  a n d  B y o r s ,  t h l s  v o r -

T h 6  n o r l h e r n  c l l t l s  R a n 9 6  6 s  b e t r e 6 n
' f h €  r e g l o n . l l y  e x t s n s t v 6  B e n t o n  S p r l n g
I n t € r a l - s l l p  t . ! l l  ( r p p r o x t m a i e t y  9 0  k n .
o t  h n o i n  s l r l k a  l 6 n g i h )  o n  t h e  € 6 s i  a n d  a
r l g h l - l . i € r a l  s l t p  r a u t i  t h s i  I  I n t e r p r e t
t o  e x l s i  * € s t  o l  i h e  . 6 n 9 e ,  b e n € a t h  . f h e
a l l u v l a l  r l l l  o f  t / a t k e r  L a k 6  v s  e y .  t i
i _ h l s  p o s l l l o n ,  b 6 t r € o .  l n t i t a t t y  € n - e c h € -
l o .  l e t i - s t e p p l . g  r t g h t - s l t p  f o u t + s ,  r n e
n o r - t h e r n  c l l l l s  R . n g e  r l t h  t i s  T € r t t a r y
v o l c a n l c  c o v e r  f a s  I n l t t a l t y  c o m p r e s s t v € t y
6 r . h 6 d  a n d  s h 6 6 r o d ,  a n d  r a s  s u b s € q u 6 n r r y

6xtend6d ihereby prod!c Ing a
z o n 6  f l t h  b o r d e r  l n 9  f t a n k s
d i p p l i s  T 6 r t l . r y  s l r 6 i a  t h a i
n o r n a  I  f o u l l s  s y n t h € t l c  t o

STRI KE.SLIP IAULTS

i t i

F.

R I G H T - S L i P  F A U L I S
c u n d r o p  f l l l l s  F . u l t
T h l s  f a d l t  l s  n s h 6 d  6 f 1 6 r  r h 6  G
H r r l s ,  a  s e r r € s  o f  p r o n r n 6 n i , " , ' ; 1 " i : l :
c 6 p p o d  h t t t s  . l o n s  t h e  n o r l h e . s t  6 i k  o l- i h e  n o r t h e r n  c l l l l s  R a n g e  ( F l S .  J ) .  Ad l s i l n c i  i i l € s o z o t c  g r a n t i 6 ,  t h e  g r a n t l e  o t
R e d  G r o n l t e  f 4 l n e  { H . r d y n 6 n ,  t 9 8 0 ) ,  o x p o s e d
o a s i  o f  i h e  t a u l t  I n  t h a  G u n d r o p  t t , , s  n i s
b e 6 n  d l s p t . c 6 d  6 . 4  k n .  r t g h t - t a t 6 r ! l ;
a t o n s  t h t s  f . o t . t .  T h l s  t s  c o o s t s i 6 n i  r t i h
t h €  r p p a r e . i  r t s h t - l a t 6 r 6 t  s h t f i  o r  T e f _
i l 6 r y  l ! f l s  € c r o s s  t h 6  f a ! t r  f 6 r l h 6 r
s o ( t h € 6 s +  t n  l h e  N u g e n t  y i 6 s h  a r e .  ( F t ! .  t ,
E k r 6 n  a n d  B y 6 r s ,  t h t s  v o t u n e ) .  t i  t s  6 t s o
c o n p a t l b l 6  y l l h  a n  a p p . r 6 n i  d t s p t b c e n € i r
o f  6 b o u i  9  k m .  r o r  T r t . s s t c  s 6 d t m € n t 6 f i
r o c k s  6 t o n 9  t h 6  s o l t h  f t o n k  o f  i h e  G 6 b b s
v a l l 6 y  R a n s €  { E k r € n  . n d  B y 6 r s ,  i h t s  v o r -

T h 6  c u n d r o p  H l l l s  t a u t t  t s  c o n c 6 6 t e i j  b y
6 l  l u v l u n  f o r  o o s i  o r  t i s  l o n g i h  r i  r h e
n o r t h e r n  0 l l l l s  R . n s e .  { h € r 6  o x p o s e d  t f
b o d r o c k  b € i r 6 € n  t h 6  6 l l u v l . t  v a l l 6 y s  o r
H!-Pr l  r / { rsh and HIdde.  t iashr  hoi€v6r ,  ihs
f a o l t  l s  s h 6 r p l y  d e f l . 6 d  b y  a  c e e p , y
* e a r h € 1 6 d  z o n o  c o n s l s t l n g  o r  c 6 t 6 c t . s l l -
c a r  t y  c r u s h e d  r o l d e d  i u f f  b o r d e r t n g  !
c € n r r ! r  2 o n o  o r  c l d y  g o u s € .  B l o c k s  o l
s m a s h 6 d  l l n e s i o n o  6 1 6  p r e s € n t  I n  i h o  9 o u 9 0
zon6 ihat ,  6+ ih6 ctosest ,  rer .  der lvod
t r o m  o u i c r o p s  l . l  k m .  i o  t h e  s o u t h e € s i .

S n a l l  I n l r u s l v 6  e a s s e s  o f  r e r t t . r y
d l o r l f o  . r e  l o c ! l l 2 e d  a t o n s  i h t s  l o u l i
f r o n  H l d d e n  { s s h  I n  i h e  n o r i h e r n  G l t t l s
R.ng€ souih€a5i  to  ih6 Nus6n+ l i6sh ! red
( F l g .  l i  E k r € n  a n d  B y e r s ,  i h l s  v o t ! n e ) .
s o u t h o a s t  o f  N u g e n - l  l i . s h  l 6 i t t e  , a s  r n -
i r u d 6 d  6 l o n g  t h l s  f a u t t .  T h e  t n l r l s t o n  o l
d l o r l t €  € n d  l a l l l e  a l o i g  l h t s  f s u t t  l n d l -
c . i e  d € 6 p  c r u s + a l  p 6 n a l r 6 t t o n  o f  t h l s

A 9 a l - P a h  H l l l s  t a u t t
I h o  A g € l - P a h  H l l l s  f 6 u l t  c a n  b e  t r . c e d  f o r
dbout  20 kn.  t rom +ho nor th end of  lh€

1 8 8



EG@ 4 . chJc @e e{ me qF crls c4Fo q aer p.h Hll

TERTIARY I.]. CENTRAL NEVADA

J ) .  , ^

( F l g .  l ,

I  G l l l l s

I t  I n d l _

F-]
tI
m
fllr

E
E El
m
EI

@
E

1 8 9



HARDYI4AN AM OTHERS

FIGURE 5;  . )  Upp6r c t  |  |  t6  Canyon , .o!
s h o r l n g  l r a c o s  o t  A g . t - p . h  H | l t s  t . t € r . t -
s l  lp  taul l  .nd lor- rngte dot .chn6at
t 6 u l + s .  b )  B r o c c l ! + . d  B l d 6  S p h t n r  T r i t
r l o n g  A g d l - P . h  H l t l s  t . u t t  t n  s . d d t .  o t
6boro photogr .ph.  End ot  4X4i  c t . tn  post
In l016r  ls f i  corner  ot  phoiogr .p i  to l
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c l . i e d  f l t h  i h e  t h r o d g h - s o l n g  n o r t h 1 6 s l
t r 6 i d  I  n g  r l s h t - l . i e r a l  f a u l t s .

DEIACHUENT FAULTS

F l ! l  l y l n s  t o  l o i - a n g t 6  d e t a c h m e n l  f a u t t s
a r €  u b l q u l t o u s  t h . o u g h o u i  + h e  c a b b s  V a  e y
. n d  G l l l l s  R 6 n g e s ,  b u t  a r €  p a r t l c ! t ' r t y
1 6 l  I  e x p o s o d  l n  s 6 v 6 r 6 l  t o c a l t i t € s  t n  i h e
n o r r h e f i  G l l l l s  R a n E 6 .  r h € s €  t . u t t s  . 1 6
6 n  I n 1 6 g r a l  p 6 r t  o f  t h e  C e n o z o t c  d e f o r n a -
t l o n  I n  t h 6  l . l k e r  L a n 6  o n d  a p p € . r  t o  b 6
r € s l r l c i 6 d  i o  i h e  z o n e  o f  p 6 r v 6 s t v e

G t t l l s  R . n g o  s o u i h e a s t  t o  t h €  a l l u v l a l

v 6 l l e y  i h a i  e x t € n d s  e a s t  l o  N u g € n t  N . s h ,

, i  i h €  . o r t h r o s t  e . d  o f  i h o  O a b b s  Y . t t € y

R a i g e  { f l g .  l ; 6 n d  F l 9 .  l ,  E k r e n  a n d

B y e r s ,  t h l s  v o l u m e ) .  T h l s  t 6 u l t  s p l . y s

Into i ro fat l l is  th . i  torm € cynold toop

f l rp p6t tern l i  tho c€ntr .  I  p€r t  ot  the

C t l l l s  r a n 9 6 .  l n  t h €  ' r p p e r  c l l l l s  c . n y o n
d r . l n 6 s o  ( F l g . 4 ) ,  i h o  r e s t o r n  s p l . y  o f
i h l s  c y n o l d  l o o p  J u x l a p o s o s  B l u 6  S p h l n x
T u t t . g a l n s i  S  I n g a + s e  T u f f  6 . d . t l e r n a r e -

t y ,  a l o n g  s i r l k 6 ,  i h o  G u l l d  l , | l n 6  r ' 4 e n b 6 r  o . f
i h €  U l c k e y  P 6 s s  T u f f  ( F l g .  , a ) .  t { h s r o
i h l s  s p l € y  f . u l t  c r o s s e s  a  l o ,  s . d d l e ,  t h 6
8 l u €  S p h l n x  T u f f  a l o i g  l h 6  f . u l '  l s  s p e c -
t a c u l E r l y  b r € c c l . t e d  ( F l g .  5 b ) .  E t s e y h 6 r e
a l o n g  s - l r l k e ,  t h l s  t 6 o l t  d l s p l a y s  a .
l n . o n s l s t € n l  p r i l e r n  o f  J u x f a p o s l l l o n  o f
l l l p  u n l l s  6 n d  v a r l a b l e . p p a r € n l  v e r i l c 6 l
d l s p l a c 6 n o n t s ;  f € a i u 1 6 s  i h a i  a r e  t y p l c . l
o f  s t r  l k e - s  l l p  f a ! l t s .

l l  1 1 6  * l l d h o r s e  a a n y o n -  d r 6 a  ( . t g . 6 )

l h e  A g . l - P a h  H l l l s  f r u l l  s i r l k e s  N J o t ,
d l p s  8 4 '  e a s t ,  6 n d  t h e  r a k €  o {  s l r t ! r r o n s
I n  i h e  f a u l i  p l 6 n e  l s  J 0 o . n d  p l ! n g 6  t s
t o r a r d s  t h e  s o u t h .  T h e s e  t a u t i  p l a n e  d . 1 6
l r o  c o i s l s t s n i  * l t h  t h €  A 9 . l - P a h  H t t t s
b r o c k  o n  t h e  * s s i  b e l n g  r o l . t l v 6 l y  u p -
ih.orn compared i l th  ihe centr . t  9r6be.
b l o c k  o 6 s i  o r  t h €  f a ! l - t .  L a t e r . t  o r s -
p l . c 6 m e n +  o r  t h e  A g a l - P a h  H l  I  t s  f a u  l r  r s
u r c e r t a l n  b u t  l i  l s  p r o b a b t y  a t  t e a s i  l . l
kn.  . id  nay be os f tLrch as 9 k 'n.  (Hardyn.n,
1 9 7 8 ) .

LEFT.SLIP FAUL'TS
r o  m a J o r  l 6 r t - s l  l p  f 6 u  l t s  h a v e  b e e n  r e c o s -
r l r e d  r t t h t .  - t h e  n o r l h e r n  c  s  R a n s e .
0 i €  h l g h - a n s t e  6 a s t - s i r l k t n g  t a u t t  I n  i h e
l o t 6 r  r e a c h e s  o f  i { t t d h o r s 6  C a i y o n  ( F t 9 .  J )
d l s p l 6 y s  s l l p  l l . 6  d a t .  I n d t c a + t n g  t € t t -
a l e r a l  n o v 6 f , e n i .  T h t s  f 6 u t i  a t o n s  r t t h

o t h € r  p o s s t b t i  t e f i - s U p  h t g n - a n s t o  f a u r r s
l n  t h 6  l i l l d h o r s e  C 6 n y o n  a r e 6  a r o  n o i  n a J o r
r h r o u g h - 9 o l n g  f a u t t s ,  h o r € v 6 r ,  a n d  s r 6
l i t€rpre led 6s co ' ip ten6ntsry shears 6sso-

s t r l k o - s l  l p  f . u l t l n 9 . The det6chnen l
f a u l l s  a r €  b e d d l n g  p t o n 6 - l l k €  f 6 0 l l s  l n
t h a t  t h e y  i y p l c s t l y  o c c o p y  t h €  b a s . t
n o n r 6 l d o d  p . r t s  o I  a s h - f l o r  t ! f t  u n t - t s  o r
b 6 s a l  . o . t a c t s  o f  l a v a  u n l i s .  T h e y  d o  n o r
g € n € r 6 l l y  t o € - o u t  o r  c u i  a c r o s s  d € n s e t y
r e l d e d  z o n e s  l n  i h e  6 s h - f t o r  u n t i s .  l n
t h e  n o r t h € r n  G l l l t s  R a n 9 6  d 6 i . c n h e n r
f . u l i s  r a r € l y  c u i  a c r o s s  s e c t l o n .  t n  t r o
l o c a l  l t l € s  a  d 6 l a c h m 6 n t  f s u l i  I n  i h e  l o r o r
p r r t  o f  t h o  l u f f s  o f  c a b b s  Y a t l € y  ( c o n -
s l s i l n g  o f  i h r e e  t h l n  a s h - f t o r  t u f f  c o o t -
I n g  u n l t s )  p a s s 6 s  a l o n g  s t . l k 6  1 o  t h e  b a s €
o r  t h e  o v 6 r l y l i g  B l u o  s p h l n x  T u f f  o .

. s h - t l o *  l u t f  l i i o  6  h t E h e r
u n i i .  T h 6  t u f f s  o t  G 6 b b s  v a l l e y  I n  t h e
e l l l l s  R a n g €  € x p o s { r € s  a r 6 ,  f o r  t h €  m o s l
p d r t ,  n o n y € l d e d  o r  o n l y  t n o d e r a i 6 l y  1 6 t d 6 d .

l n  a n o t h 6 r  e x a n p l € ,  o n  - f h €  s o u i h  s l d e
o f  l o f e r  l l l d h o . s €  C 6 n y o n  ( F t 9 .  6 ) ,  a
s t . c k  o f  a s h -  {  |  o i  f u f f s  o f  } h 6  t s s n t o n
s p r l n g  G r o u p  ( c u l l d  M l n e  6 n d  l 6 e d  H e t g h t s
146' ' lbers ot  the Mlckey Pass .nd ih€ over-
l y l ' r s  s l n g a t s € ) ,  6 a c h  t n  i o r r a l  d e p o s t -
t l o n . l  c o n i . c t  * l + h  l h €  o i h 6 r ,  d t p s  i o  i h €
r6st  at  J5-45o.  The lo{er  nenb€r,  th€
G u l l d  M l n e  M € n b 6 r ,  l s  l n  f a u l . t  c o o t a c r  6 r
l i s  b a s €  , l t h  p r e - T e r i l 6 r y  b a s e n e n i . o c k s .
T h l s  f a u l i  ! l s o  d l p s  h o d € r a t e l y  t o  t h €
* € s t  b u f  a p p 6 1 6 n - t l y  c u l s  o c r o s s  i h 6  G u t t d
l l l n e  M 6 n b o r  ( o n l y  n o d e r 6 i 6 l y  r e l d e d  h e r e )
' to  ihe bas€ ot  the N66d Helghts t lomber.
t h l s  r o l a i l o n s h l p  l s  n o l  ! n € q u t v o c a t ,
horev6r ,  due to nunerous v€r l lca l  norrn-
e . s t - t r e n d  I n g  h l g h - a n s l e  s h € a r  p l . n € s
t h r o u s h  i h e s e  u n l t s .  M a n y  o t  i h e s e  s h € a r
p l E n a s  d l s p l . y  h o r l z o n f . l  s t r l € t l o n s .

T h o  t l e l d  c h 6 r a c t € r l s + l c s  o f  d e l a c n n o n i
l a u l t s  I n  t h 6  n o r i h e . n  G l ' l l s  R a n g e  a r o :
l )  i h e y  d l s p l € c e  y o u n g e r  o y o r  o l d 6 r  s t r a -
1 . ,  * l t h  o r  v l l h o u t  s l r . i l g r a p h l c  o n l s s t o .

2-,r i l s  l s  l h 6  ! l l d h o r s 6  C 6 n y o .  o t  I n €
0 i l l l s  n a n s e - - n o t  i o  b e  c o n t u s e d  r t . t h  r n e
r l . l d h r s e  C a n y o n  o f  t h e  G 6 b b s  v a l l 6 y  R a n s €
, . ( r o n  a n d  B y e r s ,  i f l s  v o t u n a ) .
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TERTIARY l^l.  CENTRAL NEVADA

o b l l q u e - s l l P  f a u  l + s . l i  a d d l i l o n  t o

o f  d n l t s ;  2 )  + h e y  o c c u r  a i _  n 6 a r l v  6 l  I

e l r l i l g r . p h l c  h o r l z o t l s  I n  t h e  a s h _ f l o r

tu. f l  soqu€nc€ bui  ar€ not  6vervfher€

D r e s 6 n i  ! i . n y  s l v e n  c o n i ! c t ;  l )  i b e v

; o m n o n  l y  i 6 r m l n , t e  € s a t n s t  s t r l k e - s l l p

l ru l - ts  6nd thoy 6re ot+6n ofJs6+ and

r o t r i 6 d  b Y  h l g h  t o  n o d o r s l e - a n g l e  d l P  a n d

f n  s o m e  l o c 6 l l f l e s  m o v € n e n t  r l i h l n  f h o

b a s a l  n o n r o l d o d  z o n o  o f  d  t u f f  s h € € i

6 p p 6 . r s  i o  h 6 v e  o c c u r r o d . l o n g  a n . s t o m o s -

l n s  p t 6 n e s .  F o r  e x a n p l 6 ,  s  " s a n d d d r  i u l J

zone r l th  som€ c l .Y sou96 ney occur  t t  ihe

b a s a  o f  a  n o n r e l d e d  t u f l ,  6 n d  g o o d  . l a y
g o u g e  d . Y  b e  p r e s o n t  a  l s c  t  f e f  f e € t

h l g h 6 r  a t  + h e  l p p e r  p 6 r i  o f  t h o  z o n o ,  J u s t
b 6 t o r  + h e  c o n p e t s n i  d € n s e l y  H 6 l d 6 d  t u f l  o f

+ h 6  c o o l l n g  u n l i .  T h a  n o n r e l d € d  f u f f

b6i rsen th6 tvo shear zon6s ln th ls  €xat i -

p l o  l s  l l t f l e  d e f o r m e d .  L o c . l l v '  . s  I n

i h €  l i l t d h o r s e  c a n y o n  6 r o a  ( F l g .  6 ,  a n d

F t 9 .  7 ) ,  v h e r e  T 6 r t l . r Y  6 s f _ f l o r  t o f f s  a r o

l n  d € i a c h n e n l  f . u l t  c o n t . c t  t l + h  u n d € r l v -

I n g  M e s o z c l c  b a s e n e n l  r o c k s ,  s h a a r 6 d

n o n i 6 l d o d  f u f f  b e n e . l h  d e n s e l Y  1 6 l d e d - t u f t

o c c u r s  s s  d l s c o n i l n u o u s  l e n s e s  a l o n g  + h €

c o n i . c t , . n d  d € n s e l y  r e l d e d  t u l f  r l i ' h  o n l y

m l n o r  s h € . r e d  l u t t  b e l o ,  r s  l n  c o n r a c l

r l th  the t4esozolc rocks-  ln  sc6i i€red

l o c . l l i l € s  l n  t h l s  a r e 6 ,  i h e  2 o n o  o f

s h e 6 r l n g  b e l o s  i h 6  d e t . c h o d  d € n s e l y  i e l d e d

s l 6 b  p 6 n e t . a l 6 s  a l o n g  h o r l z o n i s l  p r a n 6 s

l r l o  c o n s o l l d 6 t € d  d e b r l s  f l o ,  n a i 6 r l a l

l h a t  i a s  o r l g l n . l l y  d e p o s l t € d  o n  f h e

M € s o z o l c  € r o s l o n  s o r t . c e .  H e r e ,  a s  I n  a l l

l o c . l l i l € s  i h q r o  T e r t l 6 r v  r o c k s  6 r €  l n

d e t a c h ' i @ n t  i a u l l  c o n i . c t  r l l h  u n d e r l v l n g

pre-T6rt lary .ocks,  - the det6chnenl  fa ! l ts

d o  n o i . p p r 6 c l ! b l y  P e n o i - r a t e  r h e  b a ' 6 n e n i

. o c k s  6 n d . o  n y l o n l t 6  z o n e  l s  P r o s e n i
b o  l o r  t h €  T o r + l a r Y - p r 6 - T e r i l t r v  l n l e r t a c e '

c o n p a c + l o n  l o  I  l s i  I o n  I n  . s h _ f l o r  + { f f

u n l i s  a b o v e  d o t a c h n o n t  f a l r l l s  l s  l o c . l l v

c o n l o r m 6 b l e  r l t h  i h e  d 6 t . c h m 6 n - r  f . u l t  b u t

m o r €  c o m m o n l Y  t t  l s  d l s c o n f o r m a b l e  t o  t h €

d e i l c h m € n t  f a u t t  { F 1 9 . 6 ) .  A t t l t u d e s  o f

d e n s e l y  r e l d e d  + ! { l  a b o v q  d € t , c h n a n +

f a o l t s  n a y  b e  q u l t e  c o n s l s l e n t ,  d l P p l n 9

lO-50" tnto the d@i.chneni  f6ul ls .  G€ner-

. t t y ,  h o r e v e r ,  t h e  6 t t l t u d 6 s  a r €  h r g h l v

l n c o n s l s i € n t .  ! i l i h l n  a  s l n g l e  d 6 i a c h o d

! n l t ,  d l p s  n a y  v a r y  a s  n u c h  a s  t 0 "  . i d

s t r l k e s  a s  n u c h  a s  6 0 ' .  Y h o r e  i h e  d e l a c h _

n 6 i i  f a ( ]  l i  d  t P s  a i  .  l o r  i o  n o d e r a t €

a n s l € ,  d l p s  o f  l h o  o v e r l y l n s  d € i a c h 6 d  i u t f

m d y  b e  a n l l t h e l l c  t o  t h e  d l P  o f  t h 6  r t u l l

o r  t h 6 y  n a y  d l p  I n  t h e  s a h e  d l r e c l l o n  a s
- ihe de16chf le. t  fa !  l t .

L l k o r l s a ,  d l P s  o t  t u t f 5  I n  d o t a c h e d

s l . b s  a r o  h l s h l y  v 6 r l a b l e  6 n d  n o . s v s t e n a -

t l c  . c r o s s  h t g h - 6 n 9 1 6  f € ! l t s ,  6 s p o c l a l l y

1 9 1

!

v 6 r l o u s  c o n t a c t s  t l + h l n  t h e  T e r t l 6 r v

s6. l lon tho Ter l larY-Pr€_Tor t  larv confsct

t s  n e 6 r l y  6 v e r y i h e r 6 .  d e t l c h m e n t  f a o r t '

{ l l h l n  } h €  T 6 r t l a r y  s e c t l o n ,  d o t a c h n e n i

t6u l ts  occur  rhere th6re ls  6 markad

c o i i r 6 s t  l i  l l i h o l o g l c  c o n p e i 6 n c Y ;  t h o r e -

1 0 1 6 ,  i h e y  g € n € r a l l Y  o c c u r  I n  l h 6  n o n -

1 6 l d e d  h o r l z o n s  o f  a s n _ f l o t  i u f f  u n l t s

{ F 1 9 .  2 ) .  I n  o ! } c r o P ,  t h e s 6  f a u l i s  6 r e

gsnsral  ty  expressed 6s 6 chocol .+€_brorn

io d. rk-gr€y or  btack 20.6 a l  +he b.sal

c o i t € c i  o f  n n  6 s h - f l o H  t u f f  c o o l l n g  u n l r

o r  m o r e  t y p l c 6 l l y  r r l i h l n i  i h e  n o n r e l d e d

l u l f  . b o v €  t h e  d € p o s l i l o n a l  c o n i . c i .  I n

s 6 v € r .  I  l o c 6 l l t l € s  b o d d € d  v o l c a n l c l 6 s t l e s

. i d  i a i e r - l n l d  o r  a l r _ f . l l  i u { f  l n m a d l a i 6 _

l y  b e t o r  t h e  b 6 s ! l  c o n i t c t  o f  i h e  u n l +  I s

undlsturbod,  and dot .chnoni  has occ(r red !

J € r  t e € t  ( l - 2  n . )  6 b o v 6  t h e s e  r o c k s .  T h e

c h o c o l a t e - b r o r n  z o n € s  r a n g e  f r o h  6 s  l l i t l 6

d s  1  o r  2  t i .  t o  t s  m u c h  a s  2 0  f i .  ( 7  E . )

t h l . k .  T h e  c l a y  g o u s e  I n  t h e s €  z o n e s

d l s p l . y s  n e 6 r l Y  u b l q u l t o d s  a n d  o f t e n

s p 6 c i 6 c o t . r  s  l l c k e n s  l d e d  s u r f a c e s '  T h o

s e i 6 1 6 l  o r l e n i a t l o n  o l  t h e  n o s t  p r o n o ! n c o d

s l l c k e n s t d 6 d  s ! r f . c o  l s  s € n o r . l l y  p . r . l l e l

t o  i h e  f l 6 i  l y l n q  d € l a c h n e . t  f 6 ' r l + .
C h u n k s  o r  s p  I  l n t o r s  o f  9 o u 9 6  d  I  s p  l a y  I  n s

I n d ! v l d u s l  s l l c k € n s l d o d  s u r J a c e s  o n o  r o o f
o r  n o r e  t n  l e n g t h  h a v €  b o € n  o b s e r v e d  l n
" ' s o n 6  o f  i h s  c l . y  g o u s o  i o n 6 s .  T h €  c l 6 v

soug6 zon€s aro g€n€r.  I  lY 6 iv€ lopod bv
. . ' . c l a s t l c € l l y  c r u s h e d  a n d  s h 6 . r o d  n o n _
t o  n o d 6 r a i 6 l y - r e t d e d  t u f f .  t n  s o n €  p l . c e s
l h o s e  n s 6 n d e d n  l 6 n s  o f  l e e t
( s o Y 6 r a l  m 6 i e r s )  i h l c t ( .  T h l n  s h e a r  p l a n e s
o r  l o i - 6 n S l €  r s h o a r  v € l n l e t s r  6 r €  n o t
u n c o n n o n  l n  t h e  m o . e  . o h e r o n t  t u f t  6 b o v e
i h o  s a n d € d  z o n e s .  T h l n  s e c l l o n s  o f  t u f f
f . o D  i h e s e  c 6 t s c t a s t l c a l l y  n s . n d € d n  6 n d
c l . y  g o u s €  z o n 6 s  c o m m o n t y  c o n t . l n  s t r a l n o d
q u a r t z  g r ! l n s  s e i  l n  s  c o m n l a u i € d  f , a i r l x
o f  n e a r l y  o p 6 q u e  c l . Y  a n d  - f l n Y  g l a s s
r r a g n o n + s .  N o i  u n c o n h o n l y  i h e  s l d o s  o f
l l t h l c  f r 6 9 f r 6 n i s  I n  t h e  c l . y  s o u q e  o r
c . i 6 c l s s t l c  t u l l  a r 6  e n t l r e l y  s l l c k e n -
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FjGURE 7: 6) Tertrsrv -  pr€-Tert t . ry conracr r6rr trons at bsnd rn c.ryon or rrdg6,or irngnorth r . l t  ot  yt ldhors6 C.nyon. Vtor ts to lh6 north, lcross ih€ can'yon. srngot.e r ,rr ils d€tach€d ov€r Orttd Mtno l6nb6r ot th€ | | tck6y p.ss Tott ,  ,htch ts In iurn rn tor- . .g1€d€t.chDeni f .urt  co.t .ct  rr th th€ underryrDg r. lesozorc b6ss;oni.  b) Gurrd Mrre r lonber r , ld € i . c h n 6 a f  t . o t t  c o . i . c t  r l r h  o n < r 6 r t y t n 9  u e s o z o t c  v o t c . n t . . o . r " .  r i , r .  z o n e  t s  p e r v . _slvoly she.r€d non-r6ld6d brs.t  cut,d i  n€ ,{6rbor.  taadte ot hammer (  torEr . lghf)  rs. p p r o x l 6 a t s l v  p . r . l  l 6 l  i o  c o r p n c t l o n  r o I  t . i l o n  I n  t h s  o v 6 r l y t n g  d e n s 6 r y  r e t d e d  t u f ,  a rt h l s  l o c . t l t y  l n d  l o  r h 6  d t p  o r  r h e  d € i . c h r o n r  r a u r r .  ( L o c ; r l ; | |  o ,  t h t s  p h o + o g r a p h  r snark€d by nX' tD photogr.ph .  .bove).
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l o r _ . n g l 6  d e t 6 c h n e n t  f . u t t ,  l l l d h o r *  c t n Y o n  6 r 6 t  ( l 0 1 6 r  d € t a c h h o n t  t s u l l  I n  F l q '  r ) '

b , c )  s ; b h o r l t o n t . t  s i r l . i l o n s  o o  ! l l ' k 6 n s l d e d  s h 6 t r  p l ' n € s  t n  d e n s e l Y  1 6 l d € d  G u l l d  r l n €

l l o D b o r .  d )  s h € s r  P l t n €  d l s p l s Y l n s  m u l  l l o n  s t r o c t u r € '

7.

F.

;
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6 d J a c 6 n t  t o  s l r l k 6 - s  p  t 6 u t t s  ( F t g . 6 ) .
whsro tut t  6 t t t ludes 6re dtscord€nf  ro
u n d e r  l y  l n 9  o r  o v 6 r l y t n g  d 6 t . c h n e n i , a u t f s ,
In 6 s+6ck of  d6i .chsd tut t  unt is ,  conpac_
t r o n  f o l l . + t o r  t n  o i €  u . t f  i s y  D €  q u r r o
d l s c o r d . n t  ( d l p s  v . r y t n g  6 s  m u c h  ! s  6 0 . ,
s l r lk€s vsrytng 6s nuch a3 90.  f ron rh. t
o f  i . u t f s  I n  i n €  u n d e r t y t n g  o r  o v 6 r t y t n g
d o l a c h s d  s t a b s  ( F l g .  6 ) ,  6 v e n  l h b u g h  f h e
d6l .c lment  raut t  p 'an6s oay have very
n66rty  th6 s.he . t i t ludes.  Thsre rs  no
.pparenl  systenr t lc  vsr t . t ton In tne aDov€
d l s c o r d . n t  1 6 t . t t o n s h t p s  6 c r o s s  + h 6  s . t r d c _
r u r . l  g r a l n  o t  t h e  n o r f h g r i  O t  I  I  l s  R a . g e ,
e x c e p t  t h . i  f ! t f  u n t t s  a n d  t h € t r  D a s a l
d€T.ch.nen+ t .ut ls  In  th€ A96t-pan Ht  s
. n d  i h e  G u m d r o p  H t t | s  g e n e r 6  y , € n d  r o
dlp aray f rof ,  the r€t . t lvety dorn oroppoo
b u t  . n t l c t t i 6 t  c o r 6  o f  t h €  r 6 n s o .

A l l n o u g h  s o n €  v a r t 6 b  t y  o ,  c o n p 6 c r t o n
t o l  l . t l o n  6 t t l i u < t € s  I n  , s h - f  t o r  l u f f  , r €
to be €xpected,  esp€ct .  y  t f  the ,urr
s h 6 6 i  l s  t . t d  d o r n  o n  ,  f a u t t 6 d  t 6 r r . t n  o f
l o c . l l y  q u t l o  v . r t 6 b t e  + o p o g r a p h t c  r e  e r ,
' n u c h  o f  t h e  c o n p t 6 x t t t o s  I n  i u f f  6 l r t r u d e s
observod 6re In+srpreted io  rosut t  f .on
t . u  l i  d  l s r u p l t  o n .

Another  lmpor i .n l  cr jar6c i€r ts i tc  o,  rho
d € t . c h o d  a s h - f t o ,  i u t f  s h s € t s  l s  u b t q u r _
t o u s  h l g n - a n g t 6  s h 6 a r  p t a n e s  r l t h t n  d € n s e -
ly  re lded lut fs  6bove the d6l .cnmenr
taul ts .  Thss6 sho' r  pt lnos 'boi lom out ,
lh  tho oore or  t6ss f t . t  ty tng d€+.cnn6nr
f a u l +  z o n € s  a n d  d o  n o t  c u t  d c r o s s  r n e
z o n € s  ( F t g .  8 a t .  D 6 n s t t t e s  o l  t h e  h t g h _
6 n s l €  s h € . r  p t . n 6 s  r a n g o  f r o n  o n e  p 6 r
m E r 6 r  - i o  . s  n . n y  . s  s e y e r . t  p 6 r  n € 1 e r
l a t e r a l l y  . t o n g  6  d e n s 6 t y  r e t d o d  t , r r i  s r a b
6bove a d€tachm6nt  tau t i .

H h 6 r s  a  3 t a c k  o t  d a + . c h e d  s t a b s  r s
e x p o s € d ,  h t g h - . n g t e  s n € . r  p t a n € s  , l t h t n
€ . c h  s l a b  a r e  u n t q u 6  t o  t h o t  u n t t .  H t g h -
a n g r €  s h € a r  p t a n e s  I n  o . e  c o n p e t o n t  s t a b
boi lod oul  tn  ths dot lcnneot  t r ! t+ . i  th€
b 6 s e  o f  t h a l  u n l i  a n d  . r €  n o t  c o . + , n u o u s
' . l l h  i h o  h t g h - . n g t o  s h 6 . r  p l a n 6 s  I n  t h €
n€xt  lor€r  comp€ionl  s lab.  Sh6€r pt6n€s
l n  d € i . c h e d  r o c k  u n t l s  d t p . l  h t g h  a n g r 6 s
( g € o e r . l l y  n e ! r t y  p 6 . p 6 . d t c u t . r )  i o  t h 6
d € t a c h m 6 n l  t . { t t s  | " 6 9 € r d l e s s  o f  v . r t . r r o n s
l n . t t l l u d e  o f  c o n p a c l l o n  f o  . i l o n  t n  + n e
t u f f  c o t  b y  + h €  s h 0 6 r  p t . n 6 s .  s n € . r
p r a r e s  d o  n o i . s y n p t o r l c .  y  c o n r ' e r g e  I n t o
t h 6  d e t . c h n 6 n +  f . u l t s .  C o h m o n t /  I n 6 s o

she.r  p l .n6s,  rhere fe €xpose. l
horrzonrdr  . , -  

" " " .  r , " " i , " - " i " i " l :_1 'pr ,
o n  + h a t r  s d r r . c 6  r 1 s .  i i , " j l ' i ] l r " t t '
nont y,  +ro b€r rer d6ve toped si ; ; ;  

,nco'

d r s p r . y  h o r r l o n i . t  . .  
" , ; ; ; " ; ; ; ;  

t ' " ,
( F l g '  8 d ) .  

' l  h u l

0r l€ni .+to.  d. t6 for  the sh6. , -
r l i h l n  d e t . c h € d  s t r u c i u r . t  t t - ' ' - -  

p l d i i

::ll::::'.'::"; ;;;;;';;; ;:jil: :f:::tho ,o. th6rn c I  ts  R.n96 ! ir 9 9 a r d t o s s  o r  s t r . t t s . a p h t c  p o s t r l o n  
ot h e  

,  
d e + . c h n 6 n i  f o u t . t s ,  s h o r  t h . ,  t ls r a . r n  e x p o r t 6 n c € d  t h r o u g h  b r t i t t e  d € r o r

m . f t o n .  o f  + h e  p t a t e s  t s  s y s i e n 6 t . c  t s or o s o  d t a g r . h s  l n  F l g s .  4  l n d  6 ) .  T h e  d . 1s h o r  i h a t  + n €  h t g h _ a i 9 t e  s h € o r  p l . i o
occur  r .  conJug. t6 sots . th6i
orr6nt.+ro,,*r i . , r r"r ,  

" ' . ;  : : "J l i : l i
c o l n c l d e n t s t  r t t h  f t r s t - o r d € r  p r t h a r y  a i
co l rpref ienlary or  s€cond ord€r  shear o or
t . t lons prsdtc ied for  s l r tk6_s p f . ! t .

: : l : rn :1 'on 
(s€e for  ex.nPte r4oody 6n

H l l l ,  l 9 t 6 )  ( F t 9 .  9 ) .

FIGURE 9:  Roso d lagr .n shor lng s+r lk
o r l € n t . + l o n s  o t  n l g h - . n g l s  s h 6 6 .  p l . i 6 s  I
d€+lched densely y6ld6d i | l t l  sh6€ts
^g. l -P!h r l  I  ls ,  nor th€rn c l  |  |  ls  R.ng€
Prodlct€d f l rs t  rnd rocond ordsr  l116rr
sh6.r  p l .n6s (oodl f l6d t ron f , loody t r1
Hl  I  l  '  1956) for  t  N-s d l roc ied ot ln t r
s t r€s5 6rs . lso 3horn.

D € + a c n o € n 1  f  6 ' r  t t s  . t r l y s  d t s p t d c a
yodng€r ov6r  o lder  s l ra+. .  yh6r6 a suc-
c e s s l o n  o l  a s h - t l o r  s h s e l s  c o n p r t s o s  s
c o n l l n u o u s  s t 6 c k ,  .  d € t 6 c h n 6 n t  f a u t l  m s y
e x l s l  o n l y  a t  l h e  b . s e  o t  t h e  e n l t r e  s i a c k
o .  + h e s €  t a ! l i s  m a y  s x l s t . +  6 v e r y  c o i t d . i
o€rre€n unl ls  In  the s iack.  rh€ bas. l
c o n r € c i  o f  a  g t v e n  { n l t  n a y  b o  s  d € i s c h -
D e n t  t a u l t  I n  o n e  s t r { c + o r . t  b t o c k  o r  l }
| t | 6 y  b 6  a  n o r n a l  d e p o s t t t o n a t  c o n i a . i  t n  !
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p a . a l l e l  t o  t h e  n a J o r  l a u l i s  r l + h l n  r h e

n o r i h e r n  G I  l l l s  R a n g e  h a v €  P r o b a b l y  e x _
p € . l e n c e d  p r e d o m  I n 6 n +  I Y

T h € s e  f 6 u l l s  g l v e  r l s e  t o

i € r r b y  s i r r c + l r a l  b l o c k  a c r o s s  !  h  I g h _

, n 9 l €  l s u  l i .  D e l a c h n e n t  t a u  l + s  6 P p e a r  i o

b o  l o c 6 l l z e d  s o l € l y  b y  z o n e s  o f  m 6 x l f t u m

h o r l z o n t a  I  s t r e s s .

S + r . i l g r a p h l c  o m l s s l o n s  d o  o c c u r  I n

t€rranes . f r€c led by d€i6chnent  lau l ts .

l n  n o s t  l o c a l l i l e s  o n l y  c n o  o n l t  l s  o . l t -

i 6 d  b s i  I n  a  f e r  p l . c e s  6 s  n o n Y  . s  f l v 6

r j n l l s  a r e  o m l t i e d .  L o c . l l Y ,  a s  I n  t h 6

c t l l l s  c a n y o n  € 1 6 . ,  6 l o n s  i h o  A g . l _ P 6 h

l i  I s  f a u l t ,  r  " s i a c k i  o f  a s h - f l o r  t ! f f

s h 6 6 t s  a P p e . r s  i o  b e  ' s h l . s l € d r  o n t o  i h e

M e s o z o l c  b a s € m € n i  { F l g '  ' 2 l ) '  H e r 6 ,  6 " h

y o u n 9 6 r  ! . l t  l s  d e t a c h e d  a n d  a p P a r e n + r y

dtspl .c€d far lhor  sooih i6rd lh6.  l "he n€t l '

o l ! e .  u n l i  s o  - t h 6 t  t h o  y o u n g e r  o v e r r a p s

i h d t  u n l t ,  ! n d  I n  i o r n  r e s i s  d l r e c t l Y  o r

t h 6  g r 6 n l i € .  T h e  d l f e c t l o n  o f  o v 6 r l 6 p ,

h o i e v e r ,  c o l n c l d e s  Y l t h  i h e  d l r e c i l o .  o r

t n c r e a s l n g  e l 6 l a 1 l o n  o t  t h e  s r a n l - t €  e r o _

s l o n  s u r f a c o  s o  t h . t  i h e  o v o r l a p  n a Y  b o

p . r + l y  d ! 6  t o  f l l l l n g  o i  a  d e P r o s s l o  6 s

6ruPi lons Proceod6d.
R l t i l n g  I n  t h e  c 6 n i r . l  l a l k e r  L . o 6

c o . r c o n l t s n t  r l i h  v o l c ! n l s n  6 p p € . r s  t o  b e

re l l  docunenl€d (Ekr6n and others,  1971 ;
1 s 8 0 )  6 n d  I l  l s  r e a s o n 6 b l e  t o  , s s u n e  + h a t

l o c € l  u p l l f t e d  b l o c k s  r s r e  I n  e x l s t e n c 6  I n
o n 6  l o c 6 l l t y  o r  a n o t h e r  d u r l n s  d € p o s l t l o n
o t  ! l l  t h €  6 s h - l l o r  + u t f  s h e a t s  b 6 g l n n l n g
. b o u - t  2 7  n . y .  a s o .  T h l s  l s  s u p p o r i e d  b y

l o c a l  6 b r u p t  v a r l . t l o r s  l n  i h  I c k . e s s € s  o l
i h €  n o n r e l d € d  b 6 s 6 l  p . r l s  o f  a s h _ f l o ,  t u r r
u n l l s ,  r n d  t h e  l o c 6 l  o c c u r r e n c e s  o l  + h l . l
z o n e s  o t  b r e c c l a  a n d  d € b r l s  a i  s e v e r a r
s l r . i l s r s p h l c  h o r l z o n s  . n d  b e i r o e i  n l g h _
6 n g l e  f a u l t s .  L o c a l  d € p o s l i s  o r  c o l r s e
e p l c l a s t l c  s o d l n s n t s  b e + s e € n  a s h _ r l o r  t u f f
c o o l l n s  u n l t s  a n d  i i 6  p r . s e n c e  o t  p € } r l -
t l 6 d  i o o d  r i .  c o u p l €  o f  h o r l z o n s  I n d l _
c. t€s €ros lonal  h l l tuses bei r€e.  the naJor

p a i i 6 r n s  t y p l c a l  o l  l a t 6 r a l - s l l p  f a u l l
z o i e s  ( T c h 6 l e n k o ,  1 9 7 0 ;  a n d  d l s . u s s l o n s  I n
H a r d y n 6 n ,  1 9 7 8 ) .  c e r t a l n l y ,  s o r i o  o r  i h 6 s e
h l s h - 6 n g l 6  ! a t € r a l - s l l p  r a u l t s  h 6 v 6  6 x _
p 6 r l e n c 6 d  a d d  l t  l o n d  I  v 6 r t l c a l  . e . d J u s t -

n € n i s .  o i h e r  h l g h _ a n g l €  f a u l - i s  o f  d l v e r s e

s + r l k e s  . r e  p r o b d b l y  P r l n a r l l y  d l p - s l l P  o r
o b t t q u e - s l l p  l a u l t s .  T h € s e  f a ! l l s  c u 1  + h e

l o r - a n s l 6  d e t . c h n e n i  f . u l t s  3 n d  l o c t l  r y
.sn bs mapped ln io th€ pr6_Ter l lary base-
m e n +  r o c k s .  t n  l h e  A g a l - P a h  H I l l s ,  l h e s o
faol+s nost ly  d lp to ihe €ast_nor l_he.s1 '
! n d  € r €  d o r n  l o  t h e  € a s i .  T h e  s i r a t a
r l - f h l n  t h e  b l o c k s  d l p  1 o  i h o  r e s t  I n  6
m 6 n n € r  s l n l l a r  t o  l l s t r l c  f a ! l t 6 d  b l o c k s

d € s c r t b e d  b y  E k r s n  6 n d  B Y e r s  l - r h l s  v o l -

u n e ) .  l n  i h e  c u n d r o p  H l l l s  o .  t h e  e a s t

s l d €  o f  t h e  c 6 . + r . l  r l f i  z o n e ,  l n  c o . -
i r 6 s t ,  + h e  n o r m 6 l  f a d l l s  s s n o r 6 l l y  d l P

rest ,  s top un l ts  dorn to th6 res l ,  and
t l l +  s t r a i 6  t o  t h 6  e 6 s i - n o r t h 6 3 s t .

f l t h l .  t h e  c o n t r a l  r l f +  z o n 6 , n o r m . l
f a u l i s  t r € n d  n o r l h r € s +  P a r a l l e l  i o  t h e

m . J o r  b o u n d l r s  1 . u l t s ,  o r  i h e y  t r e n d  6 1

h l g h  a n g l 6 3  i o  i h e  n o r i h r e s t  b o u n d l n s

f a u l t s .  T h a s €  g s o m o l r l e s  r e s u l i  I n  v . r l -

o u s  r h o n b - s h . p 6 d  b l o c k s .  ! l a n y  o f  i h € s o

r h o m b - b o u n d  I n 9  t . u l i s  ! n d o u b t € d t y  l o r n € d
.s s€cond order  nof lnol  l6u l is  In  respoose

t o  n o v e n e n i  o i  f l r s i  o r d € r  s t r l k € _ s l  I p

f a u l t s  I n  t h €  b 6 s o n e n t  r o c k s .  L o c . l t Y ,
p . r t t c u l 6 r l y  I n  i h e  n o r t h o r .  p d r t  o f  + h 6

c e n t r s l  g r a b € n ,  t h o  h l g h - a n g l 6  n o r f t 5 l

f a u t t s  h a v 6  s e r v 6 d  6 s  c o n d u l t s  f o r  e n -
p l a c 6 m e n t  o f  d l k e  r o c k s  o f  I n l e r n e d l a l ' e

c o m p o s l t l o n s .  1 n  o t h o r  P l . c e s  I n  t h e

r 6 n g 6  h y d r o i h e r m a l  f l u l d s  h a v e  n l 9 r 6 i e d
a l o n g  t h e  f . u l i s ,  d € P o s l l l n g  q t ! 6 r i z  v e l n

n s t e r l . l  r n d  s l l l c l t y l n s  t h €  6 d J a c € n l

v o l c s n  l c  i a l l  r o c k s .
L o c s t l y ,  a s  l .  t h e  A g t l - P . h  H l l l s ,

d 6 n s l t l € s  o f  n o r n . t  f a u l t s  a r e  s r € a t € r  I n

t h e  T e r t l . r y  v o l c s n l c  r o c k s  t h a n  I n  6 d J . _
cani  pre-T€r t lary o l icroPs sugg6st lns ihat

s o h e  o f  i h e  n o r n a l  t . u l i l n g  l s  n o l _  d € e P l y
p€netr . t lng snd rostr lc led to ihe T€r i l6rv

s t r 6 t a .  l n  s o m e  t o c a l l t l 6 s  t h 6 s €  l a u l t s

n a y  b e  o f  t h €  l l s t r l c  l y p a  a s  d o c u n e n a € d

l o c . l l y  I n  i h e  n o r i h e r n  G . b b s  v a l l e Y  R 6 n g e

{ E k r e .  6 . d  B y e r s ,  t h l s  v o l r m e ) .  N u m € r o u s

P Y r o c  l . s i  l c  e r u p t  I  o n s .
s e o h s  l l k € l y  i h . t  l n  m o s +  l o c . l l i l 6 s  t h e r e
s l r 6 t l s r . p h l c  o m l s s l o n s  o c c u r  i h e y  a r o  d u 6
t o  p r € - d 6 1 . c h n € n t  l . u l i  n o n d o p o s l + l o n  o f
unl ts  or  local  .€noval  of  s t r6 ia by ero_

rioRf,lAL FAULTS

T o g 6 t h o r  r l t h  i b 6  i h r o u g h - g o l n g  A g s t - P . h
H l l l s  . n d  G r n d r o p  H t l l s  l a i 6 r a l  s t t p
la{ l+s nany of  the other  shor t€r  h lgh-
. n g l €  f a u l l s  f h 6 1  6 r o  p . r . l l € l  o r  s u b -
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t .u l ts  th . t  cut  the Nug€nf  T{ t f  X€nber ot
+n€ Hu-tu1 Rhyodoct te ln  tho Nu-pr ,  iasn
ar€a In the nor ihe.s i€rn p6r t  of  ihe
n o r l h € r n  c l  |  |  l s  R a o g 6  ( F l g .  5 )  a r e  p r o b . b -
l y  o t  t h l s  + I p e ,  t n  t h t s  a r e s  r n e s o
f6ul is  l rsnd nor ihrsst ,  p6r . t  t€ t  to  +ho
C u n d r o p  H l  l t s  t . t 6 r u t - s  p  f a u t t ,  . n d  d t p
i o  t h e  r e s . t .  T h e s s  t a u t l s  h a v e  q u t + e
l l n € l r  + r r c € s  a n d  r 6 p e i t i t o u s t y  c u r  t h e
Nugant  Tof t  Mgmb6r boi  iho erostonal
r e l l 6 f  I n  t h l s  . r o d  l s  l n s u f t t c t e n , , o
a l l o *  I n t s r p r e t n t t o o  o f  t n e  . t i t i u d e s  o f
t h e  ! . u l + s  6 t  d e p t h .  r a u t t s  I n  t h t s , r e !
mty once h.ve bo6n conl tguous vt lh  ihe
p . c k a g €  o f  l l s t r t c  f . u t t s  c ( J t t t n g  t h e  s . h €
secf lon In the Nugen+ t .sh a.€.  to  ihe
soulhe.s i  a long the Grkdrop f l t  I  ts  t .u t t ,
d6scr lbed by Ekren and 8yers.  Tho anount
o t  l a t 6 r a l  s h l t t  ( . b o u +  6 . 1  k f t . )  o n  1 - h s
Gumdrop Ht t  ts  f .u t t  .ocessary io  r6sror6
ihese i ro . r€.s  ot  rep€t t t to
f 3 { l + l n 9  l s  c o n p 6 r . b t €  r t l h  o } h € r  e s r r _
' ia ies ot  d lsp l .c€nonl  on ih6 Gundrop Ht  I  ts

A s  d t s c U s s e d  s a r t t E r ,  t 6 i 6 r . t - s t r p  a n .
assocla lsd nornat  t . , i t ts  rere 6c i rv6 at -
i h s  i l n 6  o t  € a r t  t E s t  a s h - f t o ,  d 6 p o s t t l o n
( 2 7 - 2 A  n . y . )  I n  t h €  n o r l h 6 r n  G  t t s  R 6 n g 6 ,
N o r m o t  t d { l } s  c d t  t h o  y o u n g o s i  t u f f  u n t t
In  +he rang€ (Nus€nt  Tur f  t46nber,  2Z_2j
n . y . ,  . n d  y o u n g 6 r  a p h . n t t t c  I n i o r m e d t a t s
r a v . s  I r  G u h d r o p  H t  t t s  t h 6 i  6 r €  u n d a r e d
b u t  v h l c h  n a y  b o  a s  y o u n g  . s  I 5  o . y .  I n
a t  l o 6 s +  i r o  l o c 6 t t t t € s ,  d t s s € c 1 e d  t r u l t
scarps c.n bo m.pped In . t  t rJvtun lndtc6t_
I n g  n o | . n a l  t r u t + t n g  h 6 s  c o n f t n u € o  r o

Dlscusstol i l

T h o  n o r i h s r n  c t  t t t s  R a n g o  t s  a  h t g h t y
fau l ted  t€ r ra tn  t y tng  * t+n tn  the  ce i l r . t
I ! l k e r  L a n 6  t . + 6 r a t - s t  t 9  f a u t t  z o n e .  T r o
n . J o r  a n d  s s v 6 r 6 t  m t o o r  t a r e . , t - s t  r p
faul ts  cu i  pre-Ter t tary rocks and T6rr tary
volcd; lc  rocks expos€d tn ih6 . .nge.  ost
o f  t n o  h l g n ' a n g t e  n o r n . t  t . o t t s  a r 6  I n t 6 r -
red fo cui  the loH-angt6 d6t6chnent  f . ! t ts
t h a t  a r 6  a n  I n t € g r . t  p l r t  o f  t h e  r . u t T

T h e  s € l l 6 n l  . s p € c + s  o f  t h e  t o r - a n s r e
d€l_ lchmenl  f .u l ls  6xpos6d tn +he nor iher i
G l l t l s  R a r g €  . n . t  t h e  6 6 b b s  v . t t € y  R a n g s
th61 nusi  be constderod In any In1€rpreta_

+ l o n  o f  + h 6 l r  m o d e  o t  o r t g t n  € r ,
Detachnent  faut ls  .16 o 

. .nr" 'u ' r  
, , ,

T € r t l . . y - p 1 6 - T 6 r  t l  d r y  I n i € r f 5 c e  
' '  1 r o

mosr coni.c.ts ihroushour rh" fl1, ,f
s € c t t o n .  B 6 s e 6 e n r  r o c k s  b e r o r  + h 6 - ; _ r . t r
. ry-pre-T6rt l  ' ry det.chn6ni tuui i"  

' * t , -

n y  I  o n  l l t  r € d  o r  p € . v a s t v e t y  
" * " " t " " . tcont6cts b6rre6n r"r tr  

""y " . l "o-nio; 

(?)

6rs rot ev6ryrhero tou t tea ono 
c unlh

co.r.cr n.y b6 a d€r.chn6nr i" , , i  
n ' ' " '

s l r u c i u r a t  b t o c k  a n d  n o t  I n  o n  ,  
I n  o *

srruc+!rat b tock; ( l )  Att t iud." 
'oJo""t f

P 6 c r r o n  t o l l a t l o n  I n  O e t a c h e d  t u r r  
o t r '

m.y be concord,nr ., 0,"...0"", ,.',il i l l l
l l 6 n t  f 6 u l i s  6 n d  t u t t  . i f t t u d 6 s  n
constder .bty  r l lh tn one ouro"nuo 

ot  
"ot '

b € r ' 6 e n  u n r r s  I n  a  s r a c k  
" r ; i : : , : :t { l J s .  o e l a c h n e n t  f a u t t s  y t t h t n ,  s r ! . k

of  d6+ach€d t l f ts .16 generr  y  concor(or t
| r l ih  one r .otn€rr  ( r t )  D€lachnonl  fsut_ is  do
not  to€-oot  or  cut  lcross dens€ty rerdo(
z o n e s i  ( 5 )  D e i l c h € d  . s h - f t o r  i r l t  u n t t s  t r
t h 6  n o . + h 6 r .  G  s  R . n 9 e  d l s p t r y  u o r g u l -
tous h lgh- .ngt6 sh€ar p l6nes thr+ hor loh
oo1 ln th6 dei .chndnt  faut l  zones.  Thts
dsformat lon ts  syst€nat tc  and coi ror [s
H I t h  s h 6 a r  s t r a t n  p r e d l c t 6 d  f o r  s r r t k 6 -
s l  l p  t o u l l  d 6 l o r m . t t o n .

Dotach'nent  f6u ' ts  ln  the c€n1.r ! t  f ! tkor
Lrne €re ih tn sktnned t6c iontc f6. iur€s
and occur  vhers th6re ts  a n l rked coi i rdst
In th€ conpetoncy ot  rock unt ls .  ThoI
occur  In th6 Incompe+€nt ,  €ast  ty  d ls .99ro-
g . t 6 d ,  n o . r € l d 6 d  b . s a t  z o n o s  o f  a s h - f t o r
r u f f  c o o l l n g  ! n l . i s  o r  b . s a t  f t o ,  b r 6 c c t a s
o f  l d v 6  u n l 1 s .  T h 6  p r e s € n c 6  o r  , n . s €
I  n c o m p 6 t 6 n t  s l r . i t g r . p h t .  h o r l u o n s  a n d . i
u n d € r l y l n g  t r u l l 6 d  b . s o m 6 n t  t s r r a t n  e x p e r -
l e n c l n g  d o d l n a n l  t a t e r . t  s n a 6 r t n g  a p p 6 . r
10 b€ +ro f .c iors ln i t  . t€ ty  .ssocl6 iod
r l ih  th€ de+dchnont  r6ut ts  tn +he c€ni r6 l
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+ h e  n o r l _ h e r n  G l l l l s  R a n g e )

ROADLOG

oAY 2

0 . 0  s * ! r +  . l  i h e  p o s r  o f f l c e  l n  s r ' u r / ,
N € v a d r ,  o n  H l g h r t Y  9 5 '  Y o u  6 r e  n o i
l n  t h e  S h r . z  q u a d r . n g l e ,  l 5  m l n u t €

iopographlc map.  Tur ' )  so! fhetst  on
p6v6d road adJ.c€ni  to  the south s lde

o f  t h e  p o s l  o f f l c e  b u l l d l n g .  F o l l o ,

r o . d  € l o n g  t h a  .  S o u i h e r n  P a c l f l c
R . l l r o a d  I  l n e .

. 2 5  c r o s s  b r l d g €  o v e r  t h e  l i a l k 6 r  R l v e r .

v le{  shead ls  ot  1 'he nor+ht6sT end ot

i h €  A g a l - P a h  N l l l s  l h a t  b o r d 6 f  i h e

r e s t  s l d e  o t  t h €  n o r l h e r n  G I  l l l s

Ran9e.  Noto nod€r. te ,6st  t l  l t  o f

ihe cont6c+ b€t ieon iho oed H6lghts

1,4€hb6r of  the u lck€y Pass Tut f  (d. rk

r e d d  l s h - b r o i n  r o c k s )  6 n d  t h e  u n d 6 r _

l y l n g  l l g h i e r  c o l o r 6 d  G ! l l d  M l . e

u e h b e r  o t  t h o  l , l l c L e Y  P . s s  T u f f .

2 . 1  B € n d  l n  r o a d ,  p € s s  u n d € r  - t 6 l e p h o i €

l l n € .  L e s v e  P a v € o e n i  a n d  f o l l o r
g r a v e l  r o a d  t o  t h e  s o u t h o . s i  ( t € 1 6 _

p h o n e  t l n e  a l o n s  i s s t  s l d €  o l  r o s d )  '

Y o u  a r e  n o i  n e . r l y  o f t  i h €  S h u r z  1 5

n  l n ! i e  n a P .

1 . 6  c r o s s  l r r l g o i l o n  c a n a l ,  r . n c h e s  o n
y o l r  r  l g h + .

4 . 1 5  C o r n 6 r  o f  f e n c e d  f l s l d  o n  r l 9 n t ,
b e f  l € f l .  Y o u  a r o  n o r  I n  i h e  G l  I  t  l s

C ! . y o n  I 5  n t n .  t o p o g r a P h l c  m a p .  s l s n

.  f€r  y6rds ah€6d reads,  ! rTraver  aT
o { n  r l s k ,  s ! n d y  r o . d  s .  "

ogy or

r  6 r l  '

4 .  L . '

1 9 9
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6.95 P.ss und€r 6ast-x6sl  porer  I  Ine,
r . l  r ro.d i racks ar€ .  Ier  y6ros ro

8 . 0  R o a d  p a s s e s  a t o n g  b t u f t  c o o p o s 6 o  o i
round6d ro subrounded congtonera+o,
cong lomer6t  tc  s . .ds1on€,  6nd codrso
s a a d s t o n €  t n t o r b o d s  o f  p r o b . b r a
a l  l u v l 6 l  t a n l d e t t a t .  d e p o s t t t o n .  T h €
t i c t t n 6 i t  b 6 d s  I n  t h t s  s e q u e n c a  a r €
u n d 6 r l . l n  6 n d  o v e r t a t n  b y  s u b h o r r z o n -
t .  I  b e d s  o t  f h o  s l m e  n a t 6 r t . t .  T h e
d l p  o f  i i €  I n c  n s d  b € d s  ( t i - t 0 , ,
s t r lke approxtn. is ty  N8o"I )  ts  l .+er_
p . 6 t € d  t o  b e  p r t n 6 r y - d e p o s t l t o n a l  a n d
n o f  i e c t o n t c .  O n 6  h t g h _ 6 n 9 t e  n o r r ! l
r 6 u l i  f r 6 n d t n g  a p p r o x  t m . . t e  I  y  N t o , E ,
d l s p l a c € s  t h e  p r o n  t n e n i  n o r t z o n r . l
s t ra l .  (6xpos€d aboui  Z/ l  o f  ihs r .y
u p  b t u t f )  a b o u l  4  m . ,  d o i n  i o  r n e
r c s t .  T h l s  f a u t f  d o e s  , o i .  o t f s e l  r n €
o v e r l y t n g  f t a t - t y t n 9  c o n g t o m s r a t t c

o f  t h 6 s s  c o n g t o m € r € i t c

M€nber of  th€ [ l lckey p.ss T, . , .
o u r c r o p s  I n  + h 6  n o r c h  a r 6  : . , :  o a t
r o  l d e d ,  r r t . s s t c  c 6 r b o o 6 r o  

- ; ^ j e d d . { ,

t tc  roc i (s ,  sonbe.  srsy_br; " "  
c 'dr-

i o  t h 6  r l g h +  o r  i h 6  r o t d e ;  " ' n , h l r l t
c o i s  l s  t  o t  p o r p h y r t + t c  q u a r - - " ' & i l r
nr f s  o r  c r  r s  c " " y " " ,  

" ; ; ; " ; ' , ] " , *M tck6y  p .ss  r { r r  ro  rhe  . i r i i . "  * "

l l ,5  0utc l -ops on +h€ tef r  6r€ or  p(
r t t t c  o u . r t z  h o n z o n t 1 6  o r  i h . ' : ' e \ r .
c . n y o n  p  t u l o n .  

'  $ l l l l !

l 5 . O  0 a r k  o u i c . o p s  o n  y o u r  l € l r  r ^ -

: : , " , : l l :  " r : '  . . r o  
i h e  r e r !  . 1 6  o i

l : l ' : r € : .  
n6 : :$d r ien ' . r y  rocks ,  r rn

r  o c . t  d t o r t t e  o u t c r o p s  . d J 6 c e n r . 0

1: : " '  . : "  
bY 'PoDhYs€s or  qu! . . r

t r  onzor  t t€  .nd .p +e.  R€ddts l
rock on ntrr r. ih" 

"., ih ""*i;"": lcu d r i tn6 l r , tehbe.  of  +he Mtckey F. !3
T u r f  I n  f a u ' t  c o n t l c i  i t t h  i h e ; i d 6 r -
l y l i g  G t t  s  C a n y o n  p t u i o n .

l 5 . l  F o r k  l n  c  s  C a n y o n  d r 6 t o . s o .
Br tck r6d outcrops dt rec+ty lhoad 616
o f  6 s h - t t o r  t u f t  o f  t h .  T u f f s  o r
Grbbs ya 6y s6quonce.  The ros l6rn
s p l . y  o l  t h 6  A g a t - p . n  H  t s  i . u t r
p!sses dtong +h€ t ront  of  rn€so
outcrops.  Al  I  outcrops +o th6 6.s i
o r  t h l s  t o c a t t o n  a r e  o f  T 6 r r r . r I

b o d s  l s  u n c € r t ! t n  b d t  t h 6 y  . r e
rho ' rght  to  be pre-L.ke L.nonroi
{ P l e l s i o c e n e }  I n  a g e .  T h 6  c , ! s t s  t n
f i '€  congtomer6tes h6ro cons,st  of
r D u n d 6 n l ' d € r k  m 6 t a v o  t c r n  t c  r o c k s ,  6
v 6 r t 6 r y  o f  f t i 6 -  ) o  f , € d t u n - s r ! t n 6 d
l € u c o c r . t t c  E r . n  I  t l  c  r o c k s ,  d t o r l t e ,
. n d  T 6 r i t a r y  p y r o c t . s l t c  r o c & s .  r h 6
g r a n i t t c  r o c k s  . r e  d t s s t n  6 r  f r o h
r h e  g r . n , t t c  r o c k s  € r p o s e d  I n  i h o
norrh610 G s Ra.ge.  The source or
rhese cong ton6rates y.s  appar€ni ty
n o l  l h e  G t t t t s  R a n g e  b u l  i h €  H a s s u k
R ! i g e  + o  i h €  y e s t ,  I t  t h l 6  t s  t h e
c n s 6 ,  l t  l s  p 0 5 s t b t 6  t h a l  t h € s €  D o d s
hav6 b6€n i ra.spor+€d r tght- t l t€rat  ty
s s v e r . l  k t t o n 6 t € r s  f r o n  .  p o s t t t o n
o r l g l n s l l y  n e a r  i h e  n o r t h e l s + € r n
t l 6 n k  o f  t h €  f l s s u k  R € n 9 e .  C o n t t n u o
on road ro the sooih;  for  6 coupte of
n u . d r 6 d  y a r d s  i h t s  r t  b e  .  c r t r r c . l
par t  ot  th€ road.

l 0 . l  E n i r r n c e  l o  c l t  s  C a . y o n  r o a d  ( u n _
nark€d),  iurn tef t ,  ro.d h6ads south-
e.st ,  th€n €.s1,  to iards r6n9€,ront ,

1 2 . 0  V l 6 i  d l r e c t t y  a h o 6 d  a i  r a n 9 6  f r o n i .
y € r l c o t o r e d  r o c k s  t o r r t n g  h t g t  r t d g e
a r e  r s h - t t o r  t u f f s  o t  i h o  G !  d  i ,  n 6

o u r c r o p s  f o r n t n g  t h €  s k y l t n €  ( G h o s t
D r n c €  R t d 9 6 )  c o n s t s - f  o f  S l n g a t $
Tuf f ,  proco€d on r tght  fork 01

l 5 . t t  H 6 a d f r . n e  v t s t b l e  o n  i h e  h l t t s t d 6
o f f  l c  y o u r  r t g h t  t s  a t  t h €  O € n i r y

a s n - t  l o r  t u t I s .

Hero,  c6 lc-st  I  tc6 i6 rock
{  g 6 r n 6 l ,  o p t d o t e  r o c k  p r t n 6 r l t t
occurs adJ.c€n+ lo gra.odlor t t lc  rocr
t h . 1  l s  l o c . t t y  p r o s s n t  n 6 6 r  t h €
n . r 9 r n s  o f  t h e  G t  t  s  C . n y o n  q d a r t r
n o n 2 o n  I  l e  I n + r u s t v e .  L t n t t e d  s c h o e t -
I i o  H a s  i . k e r  f r o n  + h t s  n t n 6 .  U p h l l l
l r o n  + n 6  n l n e  a r 6 .  t s  t h e  c J t . a  y t i 6
U € m b e r  o f  t h e  M t c k e y  p 6 s s  r u . l  i i r l
r o s l s  I n  l o { - . n 9 t e  t 6 u t i  c o n r . c t  o i
t n e  p r € - T e r 1 l 6 r y  g r a i t t t c  r o c k s .  i i
+ h l s  r . u l t  b l o c k  t h €  O i l t d  v l 4 6
l i lehber d lps 9en6rut  ty  42.  lo  t2 '
( r l i h  d l p s  l o c . t t y  6 s  t o y  6 s  1 6 . r , o



, n  h  t l t s

'  c  | | !

r 6 r l l y )

U p h l l l

6 ' )  t o

ihs sasi '  Tho f .u l l  a- t  ihe bas€ of

i h l s  t u f l  l s  p o o r l y  e x p o s a d  b U l  I s

n a r k e d  b Y  a  z o n e  o f

l o c . l  l y  g o u g o d  t u f l .  T h l s  f a u l t

c o n l a c l  6 l s o  d l p s  € . s +  b u t  a i  o n l y

a b o ! +  1 0 ' - 2 0 " .
T h 6  n e x t  r l d g e  t o  1 n 6  s o u t h  l s

conposed ot  l6ed Helghts l4enber of
l n e  l c k e y  P a s s  T u { f  } h s i  r e s t s  l n

l o r - a n g l e  f a u l i  c o n l 6 c t  o n  t h e  G u l l d

M l n 6  i 4 e n b 6 r  € n d ,  o n  t h o  b . c k  s l d e  o t
t h e  r l d s 6 ,  o n  s . 6 n l t e .  T h l s  t u f f
. l s o  d l p s  1 0 " - 4 0 ' 0 6 s t ,  b u +  t h o  f 6 u l t
a t  l l s  b a s e  d l p s  o a s t  o n  l y  n b o u i
1 r ' - 2 4 "  .

l 5 . l  s T o P  ! .
c u l l y  t o  y o o r  r l g h t .

S l n g a i s e  T u f f  h 6 r 6  l s  I n  l o r _ t n g l e  f a r l t

cont !c t  over  p16- I6r t  lary grdnodlor l t lc

rock,  At t l iud€s ot  th6 s lng!1se 6bov6 ihe
l a u t t  h € r e  a r €  v a r l a b l 6 ,  r . n g l n g  l r o i '

N 4 t ' E ,  d l p  J 7 ' 5 E ,  i o  N 1 0 " { ,  2 9 ' N E ,  t o

N I t ' t l , 6 8 " N E .  I  l n i 6 r p r e i  t h a  T e r i l a r y -
pr6-Ter l l . ry  coniac l  h€r€ to b6 a faul f
t h r i  s t r l k e s  a b o u t  N l 0 " E  a . d  d l p s  a b o u t
l 2 ' N f .  L o c a l l y  . l o n 9  t h l s  t a u l t  t h e r s  a r e
.  c o u p l €  o f  i h l n  s l l v € r s  o f  M I c k € y  P . s s
I u f f  l e . s  t h a . 4  m e i o r s  i i l c k  t h . t  a r €
6 s s e n i l a l l y  r l i h l n  t h o  f s d l t  z o n e .  j n

c o n t r . s i ,  i h e  M l c k e y  P a s s  T u f f  l n  t h e
l ! { l i  b o u n d o d  r l d g 6 s  J u s +  t o  t h e  r e s l  l s
l n  s x c e s s  o f  1 2 2  h .  i h l c k .  R e t u r n  t o
v o h l c l 6 s  a i d  p . o . e € d  u p  e a s h .

l 6 . t  T h e  o ! t c r o p  t o  t h 6  r l s h i  o t  l h 6  r a s h
ls co$posed of  metadorphosod pre_
T€rt lary carbon. te rock.  Th6 oul -
crops io  tho le f t  o f  iho nash ar€ of
S l n g 6 t s e  T u l f .  A  h l g h - a n s l €  f 6 u l t
t r e n d l n g  a l o n g  t h €  r s s n  s e p a r a f € s
t h e s e  r o c k  u h l t s .

1 6 . 8  S T O P  2 .
(  B r  l e f  s i o p ) ,

c 6 t  c u i  t o  r l s h i  o f  r a s h  l s  I n  1 6 d - b r o r n
S o u s e  a l o n g  t h e  h l s h - a n g l 6  t 6 ! l t  s o p a r a t -
l n s  s l n g € 1 s e  T u t f  t o  t h e  e a s i  r r o n  p r 6 -
T e r t l a r y  r o c k s  l .  i h e  h l  l l  t o  t h e  i 6 s + .
T h e  s o u g o  h e r 6  l s  i y p l c s l  o f  n a n y  o t  t n €
r a u l t s  c u l l l n s  i h €  T e r l l a r y  r o c k s  l .  f h e
n o r t h e r n  G l l l l s  R a n 9 6 ,  1 6 9 6 r d l 6 s s  I t  t h € y

TERTIARY _ I.1. CENTRAL NEVADA

l 8 . l  T u r n  r l g h t  l n i o  C l l l l s  C . n y o .  l i . s h
6nd proc€od soo+h-southeasi  up { tsn.

a r €  h l g h - a n g l s  o r  l o * - a n 9 l €  f a u l t s .
R e t u r n  t o  v 6 h l c l € s ,  p r o c e € d  u p  i a s h  a n d  u p
r o a d  o v 6 r  h l l l  o h 5 6 d .

I 7 . 1  S T o P  r .

T h e  s € d d l €  d l r 6 c i l y  a h e a d  1 0  t h o  s o l i h
c o n t r  l n s  i h €  i r a c €  o f  o n o  s p  l a y  o f  + h e
h l g h - a n s l e ,  A s a l - P a h  H l l l s  t . u l t  ( F l g . 4

o f  g u l d € b o o k  r o p o r t ) .  S l n g a l s €  I u f f  f o r i ' s
i h 6  r l d g e  1 0  t h e  r l g h t  ( r e s t )  o f  t h r s
s a d d l e ;  b r o c c l 6 t € d  B l u e  s p h l n x  I u f f  f o r t n s
o u l c r o p s  I n  t h e  f a u l i  z o n o  l n  t h 6  s a d d l e ,
and Ghosi  oance L lva l4enber of  the Hu-Pr l
R h y o d a c l + e  t o r m s  t h €  p r o n l n e n i  k n o b  e a s t
o f  i h s  s a d d l 6  a n d  l s  I n  l o r - a n g l .  d o t a c h -
n e n i  f a u l t  c o o i a c t  o v 6 r  B l u €  S p h l n x  T u f f .
N 6  r l l l  p r o c e € d  t o  t h e  c o n s p l c u o u s  b r l c k
r e d  z o n e  a i  t h o  b a s o  o l  l h e  S l n g a i s e  T u f f
a b o u t  1 0 0  y d s .  r € s t  o f  t h o  s . d d l e  . n d
t r . v e r s €  t h l s  z o n e  t o  i h e  s 6 d d l e .  T h l s
zon6 ls  In i6rpre led to bo .  d€iachmon+
f 6 u l t  6 i  t h 6  b a s €  o f  i h o  s l n g a l s s  T u t f
t h . i  m a p s  t o  t h e  h l g h - . n g l e  f . u l t  t h r o u g h
f i 6  s 6 d d l € .  E x . m l n €  t h 6  b r 6 c . l a t e d  E l u e

S p h l n x  T 0 l f  l n  t h €  s a d d l 6  ( F l g .  t  o f
g u l d 6 b o o k  r e p o r t )  a n d  t h o  d € t a c h r a n t  f a u l i
zone . i  iho b€se of  the Ghosi  Danc€ Lav.
i o  i h €  e a s t  o f  t h e  s o d d l € .  T r 6 v e r s e
t h r o u g h  s 6 d d l e  a n d  € e t  v e h l c l 6 s .  v € h l -
c l e s  o n l y :  R 6 i r 6 c 6  r o u i €  t o  G l l l l s  C t n y o n

? 0 . 5 5  D o  n o i  t 6 k o  d l r t  r o . d  t h a i  I n t € r -
s € c t s  r 6 s h  h e r o ,  s t a y  l i  v o s h .  A  f e ,
yards far ther  €nother  road exl+s
r . s h ,  b u t  d o  n o l  t 6 k €  l t ;  s t a y  I n
r 6 s h .  T h 6  r o 6 d  t l l l  6 x l t  o n  r l s h t
{ r e s l )  s l d €  o l  N a s n  a  f 6 r  y a r d s

2 1 . 0 t  T 6 k 6  I n t € r s € c t l n g  r o . d  t o  r l 9 h l ' s n d
d r l v e  t o  e n d  o f  r o a d  ( a b o u t  , 4  m l . )
a n d  p l c k  u p  p e o p l € .  P r o c 6 o d  b a c k  1 o
h 6 l n  r o a d  a n d  i u r n  r l g h t  ( s o u f h ) .

2 2 . 0  R o a d  p a s e s  T h r o o g h  n a r r o i  g u l l y .

l m n e d l a t o  o u t . r o p s  o n  b o + h  s l d o s  a r e
S l n g € t s €  T u l f ,  d a r k  o u i c r o p s  6 d J a c o n i
t o  i h s s e  6 r e  o f  p r 6 - T e r t l o r y  d l o r l i € .

241
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2 2 . I  S T o P  4 .

A i  s a d d l e ,  r l t h  v t 6 ,  o r  W . l k s r  L a k o  a n d
y a s s u k  R . n g e  . c r o s s  v a  € y  t o  t h e , e s i ,
r e . v 6  v € h t c l o s  a n d  r a t k  b a c k  o n  r o . d  , o
b . l c k  r o d  o u t c r o p s ,  f l € r e ,  G u t  r d  [ 4 r n o
i l o m b e r  o f  i h 6  l .  c k 6 y  p a s s  T n i l  t s  t n
loN-6.91s d€t .chtr6ni  taut t  coni .c l  ov€r
p r e - T € r l l a r y  d t o r t t 6  6 n d  I n  . t h €  

9 , r t t y  . t o
t h e  n o . t h  t h e  S l n g ! t s e  T u f t  t s  I n  d € r . c h _
nsr t  f6ul t  cont lc t  over  the Gu d Mtn€
r . lenber.  Far ther  io  ihe €6st ,  ih€ Slng.rs6
Tut f  r€s is  In f6ut t  conlact  on the pr6-
rer t lary dt  or  t16.

l h €  l o r - . n g t 6  f 6 { t t  . t  t h e  b 6 s o  o f  } h 6
Slnsalse ls  be 6v€d to be +he san6 f6ut t
p l s n e  a s  o b s € r v s d  6 t  t h e  t a ! ?  s r o p .
A t t l i u d 6 s  o f  i h e  S t n g . t s e  T u f l  . b o v e  r h t s
t .  l t  h e r o  6 1 0  v a r t . b t €  a n d  t o c .  y  r . n g €
r .or  N20' -40.  ,  8O.E dtp 10 N2o.E,  €ss€n_
i l a l  l y  v e r i t c a l .  T h 6  t o r - a n g t e  d a l . c h n e r ,
f a u l i  h e r o  d t p s  2 0 . - l O .  i o  l n e  n o r 1 h .

86fre€n ihe Stngolse Tuf l  .nd rhs
under I  y  Ing Gu I  ld  t4Ino f . lomb€r ts  .  ih ,  n
. s h - f l o i  t ! f f  t h . t  t s  m a p p e d  r t + h  f h e
G ! l  l d  M l n e  M e h b e r ,  b u - t  t h t s  i u f f  n a y  o €
i h €  d l s t . t  p . r i  o f  o n 6  o f  6  c o u p t €  o ,  r h t n
c o o l l n g  l l n t + s  t h . t  6 x t s i  b o i i e e n  , h e  c o t  r d
Hlne l . lenb€r and the Sl rgats€ Tur f  t . r thor
sodtn In ths so{ th6rn c.bbs v!  6y Rahs€.
A  h l g h - d n g l e  t . ! t + , t r h  n t n o r  d t s p t d c € n e n r
n 6 y  s o p 6 r a r 6  t h  t s  d t s c o n l l n u o u s  . s h - r t o f
t u f f  f r o n  t h e  u n d € r t y t n g  G u t  t d  I n e  M € m -
b € r .  T h l s  t h t n  ! s h - f t o r  t u t f . n d  i h 6
cul ld  Mlno omb6r,  norevsr ,  a ie conroin-
.b lo .nd h.v€ an 6 i i t tude of  aboui  N50._
60' l { ,  lo"4o.NE, Th6 faot t  conlact  borroon
the cul ld  t '4 tn6 Mehber ahd ihe pre_T6. t t . ry
d l o r l l o . l s o  h a s  i h t s  a i t t t u d o .  R o t u r n  t o
v€hlc los ,nd r6t r .c€ roui€ do;n Gt  I  s
f tnyon i .sh to the r .  ro.d r6st  or  fhe
range f ronl .

1 0 . 4  J u n c t t o n  o t  c t  t s  C . n y o n  r o a d  o n d
r o . d  . t o n 9  1 6 | r o a d  9 r 6 d € .  T u r n
south .nd proc€€d 10 iho t  dhorse
C.nyon ro.d.

J2. l  Ro6d crosses under an o6st_| les i -
t r€ndtng poier  n6.  Dark outcrops
a l o n g  i o s t  f t . n &  o f  i h s  r a n g 6 ,  . t o n g
+ r € n d  o f  p o r € r  p o t e s ,  c o n s t s ?  o r
pr6-Ter+l6ry csrbonate and ct .s f rc
rocks Int iud€d by dtor t t€  or  l | re

s k y l l n e  r d t o r t t e  6 1  t h 6  r - - -
v . r tco lored r€rr t . .y  roc; ; '  * r roer ,
s o u + h  6 r e  p r t f , . r  y  G u  d  r r " - :  

r ' !

o f  +h€ Mlckey p.ss Tuf t .  
'  4e! 'bcr

J 4 , 8 t  C . t l t e  9 u . r d  I n  6 . s i - 1 6 s i
ne.  Yo{  616 no,  reovrne- ; ; .  

re,c !

L .ke  pa thu t€  , "0 ' " "  i . " " i  " ' ' . 'proceed ro n,. 
"orr"ooi"""otl",( f o rh€ r  ra r  t ro .d , . ' " r " " ; ; " ' : : : ; l : :

on iest  s td€ of  t r .c ts)  ana +, ,  " , '
(e .s i ,  on  rood ' . " ; ; ; ,  l ;  ; l l : r : : : ;
canyon, t ih l te rock oo ceneni
v o u r  r l E h t  l "  b " r t i "  o r .  , n t n . " l r b  

1 o

i ro  h tsh- .ng te  f " " t t "  , " - . . ; t k  " I l :
cr6st  o,  r .nss dt rect i l

16.95 
-  

Ro6d 6nters Xt  tdho(se Canyon r .s t1.
0utcrops ot  htgnty shear6d St is l tso
T u f f  a r e  t o  t h 6  t e f t  ( n o r t h ) . n d  

l i
t h e  r l d g e  t o  i h e  r t s h t  ( s o u f h ) .
nTort l r€d '  pre-Stngatse t ( l rs  r .k6 u l
t h e  h l l l s  d t r e c + j y  6 h € o d .

t i  i t n e  p € r n t l s ,  y €  r t t  I  s l o p  a n d
sxanrne these outcrops o,  s tn9. t !o
r u l l .  T h e  S t n g . + s e  h 6 . s  s f f r k 6 3
6 r r o u +  l ' l 2 0 o t . n d  d l p s  J o . - 4 o " s f .

Proc66d up the rssn fo th6 o!s i .
The d.rk  o0tcrops on your  r tgni  drs
of  pre-Ter i tary nelavotcrn tc ,  votc! r -
I . l . s t l c  r n d  i h t n  b o d d e d  c a r o o n r r o
rocks th. i  s l r tke nor thoas+ .nd d lp
nodoraiety to s teepty io  }h€ norrr
, o s t .  o n  t h 6  t 6 t l  ( r o r l h )  s t d 6  o l- r h e  c a n y o n  i h €  h t g h t y  b t 6 6 c h s d ,
sn€.rod .nd t rdctur6d,  hydrothorn. t t l
a l tsred pr6-T6r+l  l ry  roc(s. r€ ov6r-
l . ln  In  d6+! /chnenl  faut t  cont .cr  Dr
G u l l d  M l n 6  M 6 n b s r  o f  t h o  i  c k 6 y  p . j s

5 8 . 4  0 n  y o u r  l € t + ,  i  c k e y  p a s s  T u f f  t s  t i
de l .chn€ni  f r ! i l  coni6ct  ov€r  d6rk-
gray pr€-Ter l t  6ry rocks.

1 9 . l  0 l r 6 c t l y  a n e 6 d  t s  a n o i h e r  g o o d  v 1 6 l
o t  l h €  T e r t t . r y  a s h - f t o r  i ! t f s  t i
doTtchnenl  faul t  conlact  ov6r  iho
pre-Ter i l . ry  rocks.  On yo! .  r tg l ' l
{ s o u i h  s l d e  o t  r 6 s h )  y o u  r t  p a s s  t
l . n d s l l d €  n a s s  o f  c u  d  t  n s  t i 6 n b g r
ot  the i , l tckey prss Tuf f .
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d  d l p

4 0 . 1 ,  s T o P  5 '

cu d Mln6 Momber of  th€ l4 lckey Pass Tul r

ln  delachf l6nt  fo ! l i  confac+ ovor  Pr€-

Tar- t l r ry  rocks.  The Slngatse Tul t '  torm-

l i g  i h 6  r l d g €  c r s s t ,  l s  I n  d 6 t . c h n 6 h +

t a u t f  c o n f a c l  o v € r  t h o  G u l l d  M l i €  M 6 h b € . ,

T o  t h 6  e a s i  l n  i h l s  . 3 n t o n  r . l l ,  t h €  G l l  l d

Mtno l . lombsr rodg€s o l t .

C l l m b  h l  l l  o n  l h e  n o r t h  s l d €  o f  t h e

r . s h  t o  r h l t l s h  o u i c r o P  a l o n g  t h €  P r e _
T€r+l fy-T€r+l6ry .ontact .  R€iurn to

v € h l c l 6 s .

TERTIARY _ I./. CENTRAL NEVADA

TTIE GAEBS YALLEY RANGE--A IELL-EXPOSED
SEGl,lEflT 0F TfiE vTALKER LANE

IN I {EST.CENTRAL NEVADA

E .  B .  E K R E N ,  U .  S . G € o l o g  I  c o  I  S u r v e y ,

F .  1 , , ! ,  8 Y E R S ,  J R . ,  L o s  A l 6 n o s  S c l e 4 + l l l c

Laboralory,  N6,  Mex lco.

40.45 STOP 6.
( T l n €  p e r m l l t l n g ) .  J u s t  a r o u n d  b € n d

l n  I l l d h o r s o  C 6 n y o n  6 t  r e s n i r a n t  I n
c a n y o n  r s l l  { E u l l Y  t o  i h 6  e . s t ) .

C l l m b  t o  € x p o s l r € s  . t  h o a d  o l  g ! l l y

t o  v l e ,  i h o  d e i a c h n e n i  f . u l t  6 i  t h e

AASTRACT

F o u r  n o r i h r o s f - s t r l k l n s ,  e n  6 c h € l o n  r l s h T -
s l l p  f d u l + s  6 1 6  s x p o s e d  I n  6 n d . d J a c s n i  t o
t h €  G a b b s  Y a l l s y  R . n g €  I n  r e s T - c e n f r a l

Thos€ lau l i5 ,  tog€lh€r  r l th

b 6 s e  o f  t h €  S l n g a + s e  T u f f ,
Roir rn lo  vehlc les and re l rac6

r o u t €  b a c k  d o i n  l l l d h o r s e  C a n y o n  i o

r ! l  l r o a d  I  I n s .

1 5 . t  A i  r a l l r o . d  c r o s s l n s .  F o l l o r  r o a d  o n

H . s t  s l d €  o l  l . . c k s  + o  i l " €  s o u t h .

6 0 . 2  R a l  l r o a d  c r o s s l n g  6 t  T h o r h e  ( f o r m 6 r

r . l l r o a d  d e p o l  s l l e ) .  T u r n  r l 9 h t
( r o s t )  o n  b l l c k t o p  . o . d .  P a s s
i t r r o u g h  o r d n . . c e  f r c l  I  l t y .

6 4 . 0  J u n c t l o n  o f  B o n 6 n z a  R d .  ( c h a l n - l l n k

f e n c € d  c o ' r p o u n d  o n  t h e  r l s h t ) .  T u r n
l € t t ,  c r o s s  r a l l r o a d  t r a c k s ,  ' n d
proc€ed to H.{ thorn€.

6t ,45 MaJor In iers€c+lon Just  Pasl  .€ne_
i e r y  o n  r l g h t  ( r e s t )  s l d e  o t  r o a d .

n o r t h r e s t - s i r l k l n g  t a u l i s  € x p o s € d  l n  t h e

G l l l l s  R a n g o  a n d  r i . l k e r  Y 6 l l o y  i o  t h €

r c s + ,  l l 6  r l i h l n  t h e  r a l k e r  L a n s  s 1 _ r o . -
i u r . l  z o n e  6 n d  h d v e  a  c o n b l n e d  d l s P l a c e -
m 6 n t  o f  4 8 - 6 0  k h .  T h e  f o u r  l a u l t s  I n  . n d

EdJrc6nl  to  the Gabbs Val ley R.ng€ probab_
l y  n 6 v e  a  m l n l m u m  o l  4  k n .  d l s P l a c € n e n t
6.ch,  3nd ih6 +vo €3s1_€rnnosi  f3 ! l ts  nay

h a v €  d l s p l . . e n 6 n t 3 . s  g r 6 . t  6 s  l 0 _ 1 t  k n .
e a c h .  l n  6 d d l t l o n  t o  l h e  t o u r  n o r t n { e s r _
s i r l k l r g  . l g h t - s l l p  f a u l + s ,  s e v e r a l  n o r r h _

e . s + - s t r  l k  I n g  c o n J u s a t e  l e t l _ s l l P  1 € u l l s
ar6 prssenl ,  The fost  Inpor i .n t  of  thes6

c o n j u s a t s  r r 6 n c n - s y s t € m  t a u l t s  l l e s  J u s t
6.s i  o f  ih6 Mo. te Chr ls lo Range 6nd ls  ihe
o n t y  f o u l i  I n  t h e  r € 9 l o n  i h a +  s h o t s  e x i e n -
s l v e  6 s s o c l . + 6 d  d r a s  l o l d l n g .  T h l s  f a ! l t
d r . g s  b € d s  o f  c o b b l e  c o n g l o m 6 r 6 t e  t r o n
n o r t h o r s +  s i r l k 6 s  I n  e x P o s u r 6 s  s e v o r a l
k l l o m o t o r s  e . s t  o f  t h e  t . u l t  z o n o  i o
nor thr€s+ and i€st  s t r lkes adJac€ni  to  tho
f o u l t  z o n o .  T h l s  n a J o r  f a ' i l t  p r o b b b l y  h a s
a t  l s . s t  l 0 - 1 t  k n .  o f  l 6 { t - s l l P  d l s p l a c 6 _

L  l s t r  l c  i o r m 6 l  t s u l t s  . r e  . b { n d 6 n +  l n

s e v o r € l  l o c . l l i l o s  a l o n g  f h o  G a b b s  V . l l e y
R a n 9 6 .  T h 6 s 6  s t r l k o  . r o r i h r E s t - - p a r a l  l e l
t o  t h 6  r a n g e - b o u n d l n g  r l g h l _ s l l p  f a u l t s _ _
a n { t  o r 6  p r l n c l p . l l Y  d o { n  t o  l h e  f e s 1 .

T € r t l a r y  v o l c a n l c  r o c k s  a p p 6 6 r  a o  b 6
datach6d f rom ihs ' rnder ly lns t ' lesozolc
b 6 s € f t € i t  r o c k s  I n  n o s i  l o c t l l t l e s .  T n €
d e l . c h m e n i  1 6 u l 1 l n 9 ,  r r o n c h  i & u l t l n g ,  a n d

l l s t r l c - n o r n a l  l 6 o  l t  I n g  r € r e  s y n c h r o n a l
a n d  r 6 c u r r e n 1 .  S + r l k 6 - s l l P  f 6 ! l t l n g  6 l o n s
. |or ihr6st  t rends comm.ncod 6bo!- f  25 m.y '
6 9 0  a n d  h . s  p s r s l s i e d  I n i o  r e c € n i  t l m e s .

r l g h i

Proc€ed s l r ! lgh i  ahead ihrougn Inter-
s e c f l o .  a r d  s i r a l g h t  6 h e a d  . t  n o x t
s t o p  s l g n  o n + o  F  S i r 6 6 t '  P r o c o e d
6 b o u t ,  b l o c k s  i o  t h s  € l  C a p l t a n
Lodgo (B6st  t {estorn l . !o i6 l )  and C6_

66.0 END OF SECOND DAY ROAD LOG.
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