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U t t  d

Th6y probablY Posldale the no3t

r c t l Y €  P € r l o d  o l  l l s t r l c  n o n n a l

f t o l t l n g .

t 7 . t  S T O P  5 '  V l 6 r  l l s l r l c  f . u l t  o n  t o r l h

s l d €  o f  r . s h  t h a i  d l p s  2 0 - r 0 '  i o s t

lnd p l tces N gsnt  Tut l  Member agalns l

l h €  B l u €  S P h  I n x .

€ x p r e s s 6 d  . s  6  s o r l o s  o f  d l s c o n l l n u o u s
r t g h + - n o r n 6 l - o b l l q u e - s l l p  f 6 ' r  l + s  r h  l c h
e x t e n d  f o r  a p p r o x l m 6 i e l y  4 5  k m .  . l o n g  t h €
r€si  s  lde o l  Sterar i  Vt l  ley Into r€s i ' -
c € n t 1 6 t  l t o n i e  C r l s t o  v a t l € y .  T h €  f . u t t
z o n e  r . s  I n l t l 6 i s d  p o s t - 1 1 . 0  ' i . y .  8 . P .  6 n d
I s  c u r r € n t l y  6 c t l v e '  F o l d s  s l l u a l e d  o t s t
o f  i h o  l € u l i  z o n e  y l t h l n  l h o  n l d - + o - l r l e
l . t locen6 age Esner. ld .  Formt l lon t re coev6l
r l + h  6 n d  g e n e i l c . l l y  r o l a t e d  t o  i h €  f a u l t -
I n 9 ,  . n d  n a y  b e  c o n i l n u l n g  t o  d e v e l o p .

S u r f 6 c 6  f a u l t l n g  . s s o c l . t s d  r l t h  1 ' h €
l9 l2 Csdrr  Hount . ln  ear lhquako occurr€d a l

l h 6  b a s 6  o f  p r e - € x l s t l n g  f . u l t  s c a r p s  o n
th6 soulhern sogne. i  o f  the f tu l t  2ot€.

F.u l t - re la+€d geo, t rorpho logy prov ld€s
€ v l d e n c e  t o r  . +  l e a s t  t h r e 6 . n d  p r o b a b l y
f l v 6  o r  s l x  s u r f a c e  t r u l t l n g  e v s n + 3  d u r l . 9
tho l . tost  Pl€ ls toc€no .nd Holocens;

sugg€st lng Interva I  on +he
order  o ' f  s€Ysrr l  +housand ystrs .

I I ITRODUCTION

st€rar+ .nd onts cr ls to v t l l6ys 6re t ro

s e p a r . + 6  d r a l n . g e  b . s l n s  r h l c h  f o r m  a
cont l  nuous,  nor lh iest  t rendlng ioPograPhlc
deprssslon lD €sst€rn l i l l rer . l  6nd Elmsrt l -
d a  C o u n i l e s ,  r e s + - c € n t r d l  N e v 6 d .  ( F l s .  1 ) .
r h e  y a l l e y s  6 r e  f l o o r € d  b y  ' i l d - + o - l . t g
M l o c e n e  v o l c a n l c  6 n d  s e d l n e n t . r y  r o c k s  a n d

Q r a t 6 r t ] . r y  a l l u v l . l  d o p o s l t s .  T h 6  t t o
v6l  tey3 rer6 ih€ 6plc€nl_r t l  .16.  of  the

l9 l2 Cedar Mouni_aln 06r thquake (145.7.2-

7.1)  .nd 6re s l tu . t€d n66r l_he easl '€rn
n.rg ln of  ln€ ce. t r6 l  por t lon of  +he
l a l k 6 r  L a n o .  G l a t t e l l a  a n d  C a l l . s h a n
( 1 9 J 4 6 ,  b )  m 6 d €  .  d e t a l l 6 d  r o p o r i  o J  h o s t
o t  t h €  s u r f a c 6  f a u l t l n s  t h 6 t  o c c u r r 6 d  I n

1 9 5 2  6 n d  p r € v l o u s  s t u d l e s  I n  t h e  n r e 6
( B u r a l d . ,  1 9 1 4 ,  1 1 € t b y ,  1 9 6 5 )  h € v e  o n l y
nade br let  n€nt lon of  the s+ruct l r . l
g e o l o g y  r l + h l n  S i 6 r a r t  V ! l l o y .  T h o  d l s -
c o n + l n u o u s  p . t t e r n  o t  s u r f 6 c e  t . u l i l n g  a n d
' " 6 l a t l v a l y  s m t l l  s u r { . c e  d l s p l a c e n o n t s
r € p o r t e d  b y  G l a t e l l a  a n d  C . l l 6 9 h a n  ( 1 9 1 4 4 ,

b)  . r€ .nomalous rhon conp6r€d io oth6r
h l s t o r l c a l  6 . r + h q u a k e s  o f  s l n l  l 6 r  n 6 g t l -

T h e  p u r p o s e  o f  t h e  I n v 6 s t l g € l l o n  r e -
p o r + 6 d  l n  i h t s  p a p o r  r a s  t o  { l )  d e l l n 6  t h o
l . ie  Csnozolc s t ruct r ra l  g€ologY of  Jne
6 r e . ,  ( 2 )  r e t t n e  t h €  r o r k  o f  G l 6 n e l l .  6 h d
C ! l l . g h . n ,  ( l )  d e i e c t  t n y  6 d d l + l o n 6 l

s t r a t l g r . p h l c
s l t u a l  l o n ,  d s s p l l €  c o n t l n r o u s  l 0 - 5 0 '
o6s+ dlP of strat! ,  ls s lne !s rher€
t/e €n+€rod fash 2.1 nl .  donns+re.n.

t7 .6t  BRlEF STOP.
( T l m e  p € r m l + t l n g )  '  N u g e n i  T u t t  h o r €

slands v€r i lcs l -_1 'h€ end Product  ot

r 6 p o l  l i  I o u s  l l s l r l c  f s o l t l n g .

L l i
r t h  6

7 , 9 J  C r o s s  + h €  i r . c o  o t  G u n  D r o P  H l l l s

f a u l +  i n l c h ,  o n  s o u l h  s l d €  o t  r o . d ,
p l a c € s  o l d e .  f a n g  l o m € r . + e  l g a l n s i
6 l t e r 6 d  t u f f s  a n d  I n t r u s l v e s  -  s l  l . k -
6n-5 ld€d c l .Y narks +r lco on sou+n
slde 6t  9:00.  L lghi -color€d r 's6, rd€d'

youngor o l luv lun o l rks t r6ck on no. ih

BR.IEF STOP. '
( T l m €  p 6 r h l + t l n s ) .  L  l s + r  l c - f . u  l t € d ,
o x + s n d 6 d  t 6 r r . l n  e n d s  6 i  t h l s  f . u l t .
S l r 6 t 6  t o  i e s +  o f  t . { l t  d l p  g o n t l y

6 r s t  a n d  6 r e  n o t  r 6 p 6 t l i l o u s l y  f 6 { l i ' _

S p h l .6t  Junc+lon r l ih  nsr  Nugen- l  ! iash road:
lurn l€ f t ,  procoed to Har lhorne and
+h6nco io R€n o,

LATE CEIIOZOIC STRUCTURAL GEOLOGY OF
STEIART ANO I(OIITE CRISTO YALLEYS,

IALKER LANE OF IIESI CEIITRAL IIEVADAS p h  I

n 6 i g  I
r iARK P.  MOL| [ARt,  Mackay S c h o o l  o f  M  I n € 3 ,

t  B l s t6rar l - l , , tonte Cr ls to la ! l t  zone ls  on6

,+h

i lon of  th€ f . lker  L6ne,  yesi -cenfra l
l d a .  D e { o r n 6 } l o n  a l o n s  } h e  2 o n 6  l s

Ivsrs l+y ot  Novad.  Reno

StR CT

t a sert€s ot nor ihr6s+ i ' rondlng r lght-
. t s r . l  r e n c h  t . ! l t s  r t t h l n  1 h 6  c € n t r . l
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HARDYMAN AND OTHERS
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TiGURE I  :  Generat  tzed geotogtc f i rp
Sfer . r l  rnd onte Crts io Vr t  t€y5 t
s n o r l n 9  m . J o r  t . t €  c e n o z o t c  r . , , t s .
F l9s.  2A lnd 28 for  d6i6t t  o t  s i r lcJr
s € o l o g y  l n  o u i t  I n e d  6 r e . .
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TERTIARY _ l .J. CENTRAL NEVMA

r u , i s .  s F

5 u r f a c €  t a u l t l i g  r h l c h  a 6 y  h . v e  o c c o r r e d

h 1932,  6ad (4)  doiorn lns tho space- i lm.

1 6 ' a * l o n s h l p  o l  t e c t o n l c  d o l o r r i € i l o n  r r t h

r e s p € c +  + o  n € a r b y  6 r e 6 s  I n  t h e  ! { a l k o r

L!ne.  Agos 63sl9ned io Qualsrnary depos-

t i s  r e r o  o s t l n . i e d  b y  c o h p 6 r l i 9  s o l l s

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

s o t t s  l n  + h o  R e o o - c 6 . s o n  c l t y  3 r o .  ( 8 6 1  l ,

1 9 8 1 ) .  T h l s  p a p o r  p r 6 s e n t s  6  r € v l o | i  o f

i h e  I r t €  C e n o z o l c  s i r u c t u r 6 l  g o o l o g y  . n d

i e c t o n l c  h l s t o r y  o f  i h s . r € a  a n d  l s  b r s e d
d e + .  I  l € d  r e p o r t  b y  M o  I  I  i . r  I

( 1 9 8 4  )  .

GEOLOGIC SETTI}IG

sio iar l  rnd l lonto Cr ls to Val leys are
b o u i d € d  o n  i h e  r € s i  b y  t h o  G . b b s  v a l l e y

F . n g €  a r d  P l l o +  M o u n t . l . s ,  o .  i h 6  s o u l h  b y

th6 l i lo . t€  cr ls to Rang€,  on iho srs i  by tho
C € d . r  M o u n t . l n s ,  . n d  b y  s e y e r 6 l  l o i  h l  l l s
o n  t h e  n o r i h  ( F l g .  l ) .  T h e  s u r r o u n d l n g
n o l n i . l n  r a n g e s  c o n s l s t  o l  I 6 - i e  P 6 r m l 6 n
through Jurasslc  ssdlm€niary rocks,  cr€ i . -
. e o u s  p l u t o n l c  r o c k s ,  l a t €  o l l g o c 6 n o  6 n d
e 6 r l y  I ' 4 l o c e n e  s l l l c l c  6 s h - f l o r  i u f t s ,  a n d
6 a r l y - i o - i ' l d  M l o c € n 6  l a v a s  a n d  v o l c . n l c
i 6 b r  l s - f  l o r  b r e c c l o s  o f  l . 1 e . m e d l a t 6
c o , r ' p o s l t l o n  { R o s s ,  1 9 6 1 ;  N l 6 l s € n ,  1 9 6 4 ;
l l b o r s  a n d  S t e i . r t ,  1 9 7 2 ;  S p o € d ,  1 9 7 7 ;
E k r 6 n  a n d  B y e r s ,  1 9 7 8 ,  0 l d o r ,  l 9 8 l ) .

L 6 . u s t r  I n e  6 n d  t l u v l a l  s e d l d e n t 6 r y
r o c k s  o f  t h e  E s n 6 r a l d 6  F o r d a t l o n  c r o p  o u t
r h r o u g h o u t  S t e r . r t  v a l l e y  ( F l s .  l ) .  I h €
E s n o r 6 l d 6  F o r m a l l o n  c o n s l s t s  o f  6 i  l € 6 s - t
4 4 t  n .  o f  c a l c € r e o u s  a n d  s l l l c € o ! s  s h a l e
l i d  s l l t s t o n 6 ,  t l n e -  i o  c o a r s € - s r a r D 6 d
sondstones,  and less€r  anoun+s of  I  rn6-
s t o n o ,  r e i o r k e d  a l r - f a l l  t u f f ,  c h e r t ,
d l a t o n l t e ,  6 i d  l u f a  ( B u r d l d a ,  l 9 l 4 ;  a r b y ,
1 9 6 5 ) .  T h 6  b a s s t  p o r i l o n  o r  t h €  E s m 6 r 6 t d a
F o r n . l t o n  I n t e r I  t  n s e r s  r l t h  v o l c d n l c
d o b r l s - f l o r  b r 6 c c  I  a !  o f  l n t € r n 6 d l . t 6
. o m p o s l t l o n  a l o n g  f h 6  a ! s t  t  l . i h  o f  f h 6
G l b b s  Y a l l e y  R a n s €  a n d  s t  t h e  n o r t h r e s t
edge of  th6 codar t touni . lns.  r , for ton drd
o l h o r s  ( 1 9 7 7 )  o b t ! l n € d  K - A r . g e  d 6 i e s  o t
r r . r  

_ +  0 . 5  n . y .  a n d  l r , 4  +  0 . 5  n , y ,  r r o n
t h e  b r 6 c c l ! 5  o n  i h e  6 a s t  f t 6 n k  o f  t h e
G a b b s  V . l t e y  R € n s e .  T r o  t u f f s  t n  i h 6
u p P o r  p o r i l o n  o f  i h e  f o r n a l l o n
l . t 6 d  b y  l l a r b y  ( 1 9 6 5 )  r t i h  i u f f s  e x p o s € d
0 n  t h o  e s s i  f t a n k  o l  + h e  c e d a r  M o u n r . , n s' ih . t  

hav€ be€n K-Ar dated by Ev€rnden and

o i h 6 r s  ( 1 9 6 4 )  a l  1 0 . 9  n . y ,  a n d  l l . 8  n . y .
The n ld- to- la t€ 14locsno a!€ of  th6 Esf ,er-
d l d a  F o r d a t l o n  l s  s ' r p p o r t € d  b y  o . r l y
B . r s t o v l a n  t o  6 a r l y  c l a r e n d o n l € n  m a m n . l l 6 n
a n d  n o l l u s c a i  t o s s l l  . s s 6 n b l ! S 6 s  , l + h l n
t h €  f o r m . t l o n  ( M e r r l . h ,  l 9 l 6 ;  S t l r l o n ,
1 9 3 2 i  F l r b l ,  1 9 6 4 i  M . r b y ,  1 9 6 5 ) .  D u r l h g
t h e  l a i €  Q u a t e r n a r y ,  s 6 v e r . l  p e r l o d s  o f
p l a n . i l o n  r s r e  f o l  l o r 6 d  b y  p s r l o d s  o t
d o r n c ! t t l n g  i o  f o r m  s 6 v 6 r a l  p r o n l n € n i
p6dln6nt  r€mnanis on the Esmerald.  Form.-

M o n i e  C r l s i o  v a l l e y  l s  6  c l o s o d  b a s l n
a l n o s t  c o n p l e i 6 l y  f l o o r € d  b y  Q u . t € r n a r y
a l l o v l a l  . i d  p l a y 6  d e p o s l t s .  T h 6  E s n 6 r -
a l d .  F o r m . t l o n  c r o p s  o u t  a l o n g  t h 6  n o r t h -
6 r r  o n d  s o u t h e r n  e d g e s  o f  t h e  v a l l 6 y  . n d
l n  .  l l n e a r  f 6 u l t - b o u o d e d  s t r l p  a l o n g  t h e
r o s t  s l d e  o f  i h 6  v a l l 6 y .  V a r l o u s  T 6 r t l a r y
v o l c . . l c  r o c k s  c r o p  o l t  l o . . l l y  a l o n s  t h €
reslern €ds€ 6nd south€rn por i lon ot  the
v . l l € y  ( F l s .  1 ) .

STRUCTURAL €EOLOGY

F l g .  2  l l l u s l r . t € s  + h e  d a j o r  f . u l l s  6 n d
f o l d s  I n  t h 6  s t e * . r i  a D d  M o n t €  C r l s t o
y a l l e y s .  T h e  s i r u c t u r a l  g e o l o s y  l s  c h a r -
6 c i 6 r l 2 6 d  b y  r  N l 0 ' I  l 1 6 n d l n 9  z o n €  o f
d l s c o n t l r u o ' r s  t 6 u l t s  r h l c h  6 x i e n d  l o r
6 p p r o x l o a t 6 l y  4 5  k n ,  . l o n g  i h e  * e s +  e d s e
o f  S i € r o r l  v a l l e y  a n d  I n t o  M o n l €  C r l s l o
v a l l 6 y  i o  i h e  s o u t h  e d g 6  o f  K l b b y  F l € 1
p l . y . .  N o n e r o u s  f o l d s  o c c u r  e a s t  o f  1 n e
f a u l t s  y l t h l n  i h e  E s d e r a l d s  F o r m a t l o n ,  . n d
t h e  € r s - t  e d g e  o f  s t e r a r l  v ! l l 6 y  l s  f a u l t

Th6 southorn s€gment  of  the NlO"t {  t . ! l t
z o n o  r a s  r e . c t l v . t e d  l n  l 9 l 2  6 n d  h a s  b € e n
l n f o r m s l l y  1 6 f € r r 6 d  t o  6 s  i h 6  ' C € d r r

N o u n t . l n  f € u l t i  l n  1 6 f € r e n c o  i o  t h e  e a r t h -
q u . k e .  S l n c e  t h 6  f . u l t  z o n 6  l s  l c t u a l l y
l o c a i o d  r € s t  o f  t h €  C e d . r  I t o u n t a l n s  l i
S t e i a r t  . n d  M o n i 6  c . l s t o  V a l l e y s ,  l l  l s
h6r6by t6rmed +ne 516r6r t - i lo i+e Cr ls io
f a u l t  z o n e  ( s M c F z ) .  F o r  t h e  p u r p o s €  o f
d l s c u s s l o n ,  t h e  6 r o a  l s  d l v l d e d  l n t o  t h r o e
r € c t l o n s  ( n o r t h ,  c € i t r 6 l ,  . n d  s o u i h )  b a r € d
o n  t n 6  s i y l e  a n d  n a g n l i u d 6  o t  d e l o r n 6 i l o n
alons ihe SMCFZ.

NORTH SECTION
Th6 nor ih s6c+lo i  6xtends f ron ih6 nor f i -
ern eds€ of  the 6re!  to  cen+r. l  S io iar t

2 2 1



HAR}YI4AN AND OTHERS
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TERTIARY H. CENTRAL NEVADA

F I G U R E  l :  L l n e a r  h l l t s l d e  v ! t l 6 v  d 6 l l ' 6 _

. t tno t rac€ o l  t .u l l  In  nor th s6gnont  o l

t h 6  !  c F z ,  e . s +  t l . n k  o f  t h e  G ' b b s  Y ' l l € Y

R a n g e .  E s h e r . l d .  F o r h ' t l o n  ( T € )  o v e r l l o s

v o l : . n l c  d e b r l s  t t o r  b r 6 c c l ' 5  ( T v )  I n

r l g h t  b . c k g r o u n d .

932

F i G U F E  4 :  s l l g n l l v  o v € r t L r r n o d ,  N 7 ' ' E  t r 6 n d l n g  a n t l ' l l n o  I n  E s n e r 6 l d '

F o r m r t l o n  ( r e )  o v € r l a t n  b v  l ' 1 6  P l e l s l o c e n o  P e d l n 6 i t  g r t v e l s  ( Q p ) '

L l h b s  d l p  l l ' N  . t r d  8 ? ' N .  s e s  h ! 6 m € r  l o r  s c t l 6 '  ! l e r  i o  t h 6  6 ' s i  I n

sodth-centr .  I  Sterar+ vt l loY'
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HAR}YMAN ANn OTHERS

F I G U F E  t :  c € . t t 6 . i t t c  D o  I n  t h 6
s r e ' . . t  y 6 t  t . Y .  L t h b s  d t p  4 J . E  l n d

Esi€. . td .  Forrat ton,  6rs+_c6.+, . r
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TERTIARY - W. CENTRAL NEVA)A

F l s l d  6 v l d o n . 6  t o r  t h e

\ , a t t e y .  A  i ' 8 J o r  N r ' " E  i r e n d l n g  a n i l c l l n 6

! r k s  t h e  s o ' r i h o r n  t e r h l n u s  o f  i h l s  s e c -

t l o n  ( F l s .  2 4 ,  l o c . t l o .  6 ) .  X a J o .  s t r u c -

t u r 6 s  I n  t h l s  s € c t l o o  l n c l u d e  s 6 v o r a l

i o r l h r o s t  i r e n d l n g  r l g h i - o b l l q u 6 - s l t p

{ru l is  of  the SMcFz,  nun610us nor ih i6st

t r 6 n d l n g  f o l d s  l h r o ! g h o o i  t h e  y a l l 6 y ,  ! n d

sovoral  nor th- to nor fhe.s i  1r6ndl t lg  nor [ . l

s t l p . n d  l 6 f i - o b l l q u o - s l l p  l . u l + s  I n  t h e

e r s l € r n  p o r t l o n  o f  i h 6  v a l l 6 y .
Th6 nor lhorn s€9r6n+ o l  ihe sMcFZ

c o n s ! 5 t s  o f  n o r t h 1 6 s t  i r € . d l . g ,  r l g h i -

o b l l q u e - s l l p  f 6 l j l l s  r } l t c h  € x i 6 n d  f o r
r p p r o x l n a i € t y  1 J  k n .  a l o n g  i h s  y s s + 6 r n

6 d g e  o l  S t i r a r i  v 6 l l € y  ( F l g .  2 A ) .  T h 6
t r u l - t s  d l p  s t e o p t y  e 6 s t  o .  r e s t  a n d  o c c ! r
! t  or  ne6.  iho conr .c f  b€tr66n +1"6 Lsner-
r l d a  F o r n a t l o n  a n d  t h 6  v o l c . n l c  d € b r l s

6 n  a v o r a g e  o f  4 J ' .  T h o  v 6 r l . b l l l t y  o f  i h e
r a k o  o l  s i r l a 6  a n d  d l p  o f  f 6 u l t  p l a n € s  l r e
c o n s l d o r € d  i o  b e  6  r e s u l t  o r  l r r e g u l a r
f o ! l i  p r o p a g . t l o n  i h r o u g h  + h e  h o i 6 r o g e n o l s
b r e . c l a s  r r t h o r  t h a n  v 6 r y l n g  s l  l p  d l r e c -
t l o n s  o n  t h e  f . u l t s . t  d o p t h .

S l n l l l a r  b e d d l n s  a i i l t u d e s  o .  b o t h  s l d e s
o f  t h €  f . u l i  z o i e  6 n d  i h €  c o n f o r h 6 b l e
coniact  b6t{e6.  th5 Esm6r. ld .  Formrt lon
. n d  t h e  v o l c 6 n l c  b r € c c l a s  l n d l c 6 t €  i h e
f a u r - t s  r 6 r e  I n l t l . i e d  p o s i - 1 5  h . y ,  B . P .
6 n d  p r o b a b l y  p o s i - 1 1  n . y .  B . P .  A t  o n 6
l o c . t l o . ,  . n  e r o s t o n a l  r e n . a n i  o f  E s n 6 r -
a l d .  F o r n d t l o n  o v 6 r l l 6 s  - l h o  v o l c a n l c
b r e c c l a s  r  l l h  . .  . n g u  l 6 r  u n c o o f o r h l i y  o l
8 ' .  t h € s €  s e d l n e i t s  a . e  s i r a t l s r . p h l c ! l t y
y o ! n g e r  t h 6 n  t h €  c o n f o r F 6 b l e  s 6 d l m € n i s
a l o n g  t h e  r € n 9 e  f r o n i .  T h o  u n c o n f o r n l + y
l s  I n t e r p r e l e d  t o  b e  t h €  r e s u l l  o f  m l d -
M l o c o n o  u p l l f i  o {  t h €  e . s l e r n n o s t  b l o c k  o l
i h €  G o b b s  V a l l e y  R . n S 6  o n  + h o  P e i r l f l e d
S p r l n s  f o u l +  r h l c h  l s  l o c . t s d  . p p r o x l n . t € -
l y  4  k f t .  i o  i h 6  r e s t  ( F l g .  l ) .  T h o  n o r i h -
e r n  s 6 9 m e n t  o f  + h €  S M C F Z  r . s  I n l + l a t 6 d
o f f e r  d o p o s l i l o n  o t  l h e  F s n 6 r a l d 6  f o r n d -
t l o i  ( p o s t - 1 1  n . y .  B , P . ) .  I h e  r . u l t -
r € l . t € d  g 6 o , i o r p h l c  f e a l u r e s  6 n d  a n  o f f s o t
m  I d  (  ?  ) - t o -  l a i 6  P l e l s t o c e n e  p € d l m o i l  s u r -
t a c e  I n d l . . t e  l 6 t e  P l e l s l o c € n e  6 c + l v l t y
b u l  + h e r 6  l s  i o  e v  l d e n c e  f o .  H o  l o c 6 n e
l c t l  v  t t y .

A  N 7 5 ' E  i r e . d l n g  . n t l c l l n e  l o c a r e d
s o n t h  o f  i h €  t a u l i s  ( F l g . 2 A ,  l o c . i l o n  ! )
msrks tho souihern boundary or  tho nor th
s 6 . i l o n .  T h €  f o l d  p l u n s e s  € s s t  6 i d  l s
s l l g h i l y  o v e r i u r n 6 d  a t  l l s  e a s i e r n  6 . d
( F l g . 4 )  r h € 1 6  l i  l s  i r u n c ! + o d  b y  6  n o r t h -
+ o - n o r . t h s a 5 t  t r e . d l n g  f . ! l t  ( F l s .  2 4 ,
l o c . t l o .  c ) .  T h €  p r e s d n c €  o f  6 1 . u n c a + e d
o r s t  p l u n s l n g  a n + l . l l n €  e a s i  o f  t h 6  r . u l +
s u s s o s i s  0 . 7  k n .  o t  l e t t - s e p a r o i l o n  r l t h
6 .  u i d e t e r m l n s b l 6 . h o u . t  o f  n o r m a l  s e p a r . -
t l o n ,  L a t e  P l 6 l s t o c e n e  p o d l n e i t  q r a v 6 l s
. r e  i o t  d l s p l a c 6 d  b y  + h o  f a u l t  b u t  s o n e
n  I  n o r  s u r f 6 c 6  f  I s s u r  l n s  m a y  h . v 6  o c c u r r € d
l .  l 9 J 2  ( O l 6 n a l l .  a n d  c a l l . 9 n . n  l 9 1 4 b , .

A l o n s  t h 6  s € s t  f  l a . k  o f  t h €  G d b b s
V a l l 6 y  R a n g e  t h 6  v o l c . i l c  b r e c c l ! 5  c o i s l s -
i 6 n t l y  d l p  2 0 "  t o  2 r '  € a s t ,  i h e r € a s  r l t h l i
s t e i a r +  V a l l 6 y  + h €  E s n e r . l d s  F o r n a t l o .  n . s
bo6n d6forr6d Into nunorous nor+hre5t
i r 6 n d l i 9  f o l d s  , h l c h  a r €  s u b p a r a l l e l  + o
t h €  f a u l l s  ( F l g .  2 A ) .  T h €  s € . i 1 6  f o l d s
. r e  h o r l z o n t ! l  l o  g e n i l y  p l q n s l n g  H l t h

I

p r a s € n c e  . n d  l o c r i l o n  o t  f . u l i s  l n c l u d e
sc6rps,  o{ f !e i  beddlng,  sh€6r€d 6nd brec-
c l ! 1 6 d  z o n e 5  I n  v o l c € n l c  d 6 b r l s  f l o v
b r a c c r a s ,  a n d  g e o n o r p h l c  f € . t u r 6 s  s u c h  a s
d € l l 6 c t 6 d  d r r l n € g s s  6 n d .  l l n € . r  h l l l s l d €
v a l l 6 y  ( F 1 9 .  l ) .  T h 6  f a u l t s  1 1 6  r o l l
€xpos€d l .  the sodih6rn por i  lon ct  th6
s e c t l o n .  A l i h o u g h  r 6 r e l y  e x p o s 6 d  I n  i h 6
0 o r l h € r n  p o r i l o n ,  t h 6  f a u l t s . 1 6  6 x p r e s s € d
b y  d l s t l n c i  l o p o g r . p n l c  l l n s a n € . 1 s  v l s l b l e
o i  3 6 r l d  I  p h o t o g r 6 p h s .

A c c u r a t €  € s t l n a t l o n  o f  i h 6  m a g n l l u d s  o f
d lsp lacenont  on th€ nor thor .  s6916i i  vas
r 0 i  p 0 5 s l b l €  s l n c €  t h €  f a u l t s  p s r 6 l l o l  t h e
s f r l k e  o f  b € d d l . 9  6 n d  i h e  b r € c c l a s  a r e
P o o r l y  s t r . t l f l 6 d .  A t  s 6 v o r o l  l o c a l r o . s ,
d l s t l n c - t l v e  { n l t s  c a n  b e  i r s c 6 d  s c r o s s
I n d l v l d u a l  r a d t t s  6 i d  t h o  r o r o ! l  d t p
s e P 6 r . t l o i  l s  o n  i h e  o r d a r  o J  J 0 . t o  4 0  h .
C u h u l . t l v e  n o r n a l  d l p  s e p a r a t t o n  t s  € s t t -
m . i o d  i o  b 6 . t  l 6 a s t  l o o
l . u l t  z o n e  N t t h  6  s t n t t . .  6 n o ! n +  o l  r t g h l -
I a f e r r l  s e p 6 r 6 t l o i .  R € l a t l v o  d  I  s p  t 6 c € -
me, l ts  o.  the faut ls  sre both iest  btock
u p 1 h r o r n  6 n d  e 6 5 t  b l o . k  ! p i h r o r n .  € v t -
d € n c €  r o r  a  c d n p o n e n t  o t  r t g h t - t d r € r . t
s l r l k e - s l l p  I n c t u d e s  t h e  r a k o  o f  s t r t a 6  o n
s l l c k e n s t d 6 d  f a u  t t  s c . r p s ,  i h 6  o c c u 1 1 6 f c 6
o r  6  g r a b 6 n  a t  r l g h t - 3 t e p p t n s  f a u t i  r r a c € s
t r t g .  2 A ,  l o c a t l o n  b ) ,  d 6 r l 6 c + 6 d  d r 6 r n a g e
c h 6 n n o l s ,  . n d  t h e  a p p r o x t n 6 i 6 t y  l r O  n .  o t
r l g h i - l a i e r . l  s € p € r 6 t l o .  a p p 6 1 6 n i  o n  r h e
o d q e  o l  a  d l s t l n . i  t 6 v 6  f l o x  o f f s € t  b y  o n e
o l  t h 6  f a u l t s .  T h 6  r 6 k e  o f  o b s e r v 6 d
s l r l . e  r a n 9 6  f r o m  h o r l z o n t a t  l o  7 6 . ,  r l l h
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HARDYI.4AN AND OTHERS

l l m b s  + h a t  d l p  t r o n  i .  + o  , s  h ! c n  a s  4 1 .( F 1 9 ,  5 ) .  L o n g l h s  o f  + h e  f o t d s  r a n g e  , r o n
l p p r o x l n r l e t y  0 . r  i o  7  k m .  s e v o r s r  . o t a _
i t v e t y  s h o r t ,  n o r t h - t o _ n o r  i h e a s  t  t r 6 i d t n 9 ,

: : i ] r : .  
t : ' o =  o c c d r  I n  r h 6  s o u r h e 6 s r  p o r _

r r o n  o f  i h 6  n o r r h  s e c t t o n .  N o  d i c o n r o r n i _
t t*  nave be6n dotoc led tn +h€ Esmeratd6
F o r n . l t o r  I n  S r o r . . t  v o  o y ;  t h u s ,  t h e
. 1 "1 "1 " ,  

. " "  I n t  r r€d  pos r_ r r  n . y .  B .p .
n l d ( ? ) - t o - t . t 6  p t o t s l o c e n 6

p € d r n € n t  g . . v e t s  c . p  t t 6  f o t d o d  L s n o r r l d .r o r n r r r o n  ( F I 9 r  6 ) .  t f  + h e  t r t t r . . r t o n  o f

l l :  l : ' o - ' " n  
r s  a s s u n . d  t o  h a v e  b 6 e u nD e r N @ n  5 . n d  t O  i . y . 8 . p . ,  t h e  s n o u n r  o tp o s r - p e d i m € n t  t  t  I n 9  a t  t o c . r t o n s  r n o . ep € d l m 6 r l s  . r € , 6  - p r o s e r v e d  * o u t d  b e  .

: * iT " i - . r  2 ' .  Tn rs  v , rue  r s  +oo  sna  rob €  d l s t l n g u t s h € d  r r o n  { h 6  . a f u r 6 l  p e d t n 6 n +
s r o p e . . n d  t h e  t o t d t n s  , . ! y  b e  c o n f t n u l n g

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

r n o  r e p e t n t o i  o r  t u r f  b e d s ,  a . d  o n e  t 6 u t +
exPosure ln  lhe Esrsr . td .  Fornai ron Ln o r r h e r n  S t e r 6 r t  V . t  t 6 y  t . d t c l r e  t h 6
: . , : 1 " " *  " f  

€  . o r r h r e s . r  r r e n d r n e  b u . r e d

: : : ' '  : l o  "  
n o r + h  r . 6 n d r . s  b . 6 n c D  , a u r f

l r  
r s .  ? 4 ,  l o c . r t o .  d ) .  A  c r o s s - s e c r r o n

c o . s r r u c t e d  l h r o u g h  + r t s  6 r e a  I n d t c a t e s  ac o n D , t r 6 d  t 0 i  n .  o f  n o . o . t  d t p  s 6 p a r . r t o n
o r  r . e  t u f t  b € d s .  _ h e  f 6 u t J s  d o  n o ia ' s p r d c .  a ' l u v t a t  d € p o \ t t s  o r  q o t o c 6 n 6

T h 6  r a i g €  f r o n t  . o r n . t  f 6 u t t  o - h e

: : " .  1 ' : " . "  
o r  , , . e  . € d a .  r , o u n t a r n s  ( . r e .

/ ^ ,  
, r o c 6 t t o n  

F )  q a s  6  r t r u o u s  , r a c g  6 n d  i s

: : l ] " . . " ' : "  
b y .  s h 6 r p  b r c ! k  I n  s , o P e ,

b e d d  I n 9  b e t r 6 6 n  t h e  F 5 n 6 r 6 r d 6

l : : 1 " ' : -  
*  r h o  i e s r  a n d  D r 6 _ F s n e r . r d a

v o r c o n t c  r o c t s  o .  + h 6  6 a s . , , . n d  t h 6  r o c € t
e n p r . c 6 f i e n t  o f  t n t r u s l v s  b r 6 c c t . s  . t o n gr h e  f . u t t  t r s c e .  T n e r €  t s  n o  d t r e c t

: : ' " i ' *  
' *  r . + €  P r 6 t s r o c 6 n e  o r  H o r o c e n e

o r s p r . c e o € n i  , t o n 9  f h e  f . u t t .  A r  t h enof ihres i  corn6r  of  th€ r .n90,  sever .  r

s r  r p .  f a u t + s  b r 6 n c h  l r o m  r h €  h ! l n  r . 0 t t .

: :  
' j  

" .  " : . "  
s e v e r a r  n o r r h e d s r  r . e n o r . e

r 6 u l r s  J u i i € p o s 6  f h e  r s m 6 r . t d a  F o r n . r t o .
€ 9 6 r n s +  I n l e r m o d l a i €  t a v a s  o f  p r o b s b t e

: : : l I : ' * l l o  r \ 4 roc6 i6  6se .  s l ra i r s raph  r c1 6 r . t t o n s h t p s  r t f h t n  i h €  L s t r € r a t d €  r o r n . -
l o n  s u q g € s l  s o i e  t 6 t + - t . t e . 6 t  s  p  o n  r n €n r r h e . n m o s l  o r  i h 6 s €  t d u l t s  b u +  t , r 6  i . a c €
o r  a  r o l d  a ! t s  c r o s s € d  b y  t h e  f a u t . t  d 0 6 s

not .pPe6r +o b6 l6tor. t  t"r h e r 6  r s  n o  e v t a e n c o  r o r  r - " 1
or Hotoco.6,."" , , , .ni  o" th;" ;- ,"liiiiiill;

rl

CENTRAL SECI]ON
I h €  c 6 n 1 . o l  s 6 c t t o n  6 x t e n d s  r ^ -
i l ! 1 € l y  8  k r .  s o u J h , r . d  f . 6 r - * " . p d f 0 , 1 .
a n r l c l  I n e  I n i o  n o r t h € r n  u ^ - - ' "  ! 1 5 . r
va l l6y  ( . re .  z ,q ,  ze l .  o " r ._ - " i l l  ! . r , , ,
c € n t r . l  s € c  o n  r ,  * . .  f . " " r r - ' ' .  l r ' l
r o  t h e  n o r + h .  ^ t  t *  

" o , J t " "  
* t . t , ' ,

t h t s  s 6 c t t o n ,  n r , . . o u "  n o . + r " ^ . .  
' ^ . 0 9 .  

,
l l g n r t y  s p . c 6 d ,  e . n r r u  r o  o o " . i '  " " 0 t . t ,
r o r m 6 d  I n  t h 6  E s h e r d l d .  F o " . ^ r , - - ' ' " . . i
sou th  ab  o r  t h€  {75 ,E  . . i i . , l l '  .  ' .
o f  T h 6  r o t d  f l b s  1 6 . 9 e  r . " r ' n _ . ' , . ' . -  o t "
the .verose ,"". ' . ,n"tn 

" i  *.-", j |- .1,
r e s s  t n a r  t o  n .  N o n e  o f  t h o  f o t r  

.
l r a c e d  t o .  d o r e  r h . n  ?  k n .  

'  
" ' u s  < e r  o r

l .  s o u r h € 6 s r e r n  S i e r a r i  v i r  r .2 ^ ,  r o c . r r o n , ,  
" . * . " ,  " l . r n . i " J " , ' , . .n o r r a r  r . u t t s ,  * l  t n  i h .  . u . t  b t i " " n , ' , 9+ h r o , n ,  a r e  d o r . 6 a l e d  o "  o i . i , " . ' " " ,  

' , -

l :1:" ." ":,," ' ,;;;";";; ' ' ," ' :; j ' ; :" ' j ;;::
: l : j : : , : " 1 , ,  

b e d s  f  r r h r n  t h o  c s . 6 r . r . !

: : . i : l : . - .  
^pp6rent nqm.r drp seud.€ oi

: "  : : . . .  
. r  . h 6  i 6 u r j s  r s  6 p o r , < r n d r o r y  j 0m .  o r  t € s s .  N o  € v t { o n c e  o f  t a r e r a r  s l t po n  t h e s e  f . u l r s  i a s  o b s 6 . v e d ,  b u l  . i s

p r e v s n l e d  r e s o l u l t o n  o t  t h €  s t r u d l r . l

: : : : : , 1 . .  
4  n r . o . ,  n o r r h r e s , , r e i o , . e

r r 9 h r - t a t 6 r d t  s f r t k o _ s l t p  f a u t t  r 6 s  n 6 o p o d
r n  t h 6  s o u l i 6 r n  p o r f t o n  o r  r h o  _ € o . r ! l
s € c t l o n  ( F l s .  2 8 ,  t o c . t t o r  g )  b a s e d  o i

c r d . € t t a  d . d  C . t ' a o h a r  ( l 9 J 4 b )  . r d  d  i o d ^
photo l  I  nean€. t .

SOUTH SECTION
The so| ] th6rn segnent  of  the S CFz exiends
tor  21 kn.  r ron nor thr6s l  Mo. i€ Crts io
V . l l 6 y  + o  t h e  s o u t s  € d g e  o r  ( t D b y  r t . -
t ' l g ,  2 B ) .  0 6 f o r f , . { l o n  I n  t , r €  n o r r n e r
I 2 . 2  l . n .  o f  t h l s  s 6 . f t o i  t s  e x p r e s s 6 d  a s ,
serres of  pron I  ne. i  nor ih_to- for lhro l i
t r e n d t n g  f a r t l  s c s r p s  t .  n t d ( ? ) _ i o _ r d f t
Q d a t e r n 6 r y  €  u v t u m  r t t h  6 n  o v e r 6  T r e n o
o r  a p p r o x l n a l € t y  N l o o [ .  l n  t h 6  c € f f r s l

- " 1 1 r .  
" * , .  

I n  a  t € r r - s r 6 p p t n 9  e n  a c h e t o n
P . l t e r n  ( F l g .  2 8 ,  t o c . + l o n  h ) ,  v 6 r i l c 6 l
d l s p l . c € n o n +  o n  t h €  f a u t t s  h a s  b 6 e n  g r e d t
e n o u g h  r o  t o c 6 t t y  j u x t a p o s o  r o . k s  o f  i h o
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TERTIARY I'i. CENTRAL NEVADA

E e m e r 6 l d a  F o r n a t l o h  a g a l i s +  Y a r l o u s  6 l  t u -

v l ! I  u . l t s .  E x t o p t  r h e r e  g r . b € n s  o c c u r ,

t h 6  3 c a r p s  a r 6  r e s t  f a c l n g .  A  6 5 " f  d l p -

o t n g  1 6 o l t  P l a n e  l s  o x p o s s d  I n .  s . a r p

forned l .  ths Esn6r. ldo Form. l lon t t  one

t o c . l l l y .  B e d d l n g  l n  t h e  E s m e r a l d a  F o r m a _

i t o n  s t r l k € s  n o r t h r e s +  a n d  d l p s  6 "  i o  6 5 "

o ! s +  € x c e P i  , h e r e  s h ! l l ,  g e i t l 6  i o  o P e n

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

A  n o r l h r € s i  i r 6 n d l n g  v e g s t a t l o n  l l n e a _

, i o n i  o n  t h 6  r € s l  s l d e  o f  K l b b Y  F l . i  p l a y a

t s  I n f o r r € d  l o  b e  l 6 u l t  c o n t r o l l 6 d  € n d

ropr€soni  +ho southernnos- f  por t lon of  +h6

SttCFz.  Tho l lne.n€nt  ls  on t redd r l th  the

I r u t t s  . o r i h t € s l  o l  t h e  p l ! Y 6  a n d  r s

f . isvers€ 10 tnd apparont ly  d lsrupts

b r n d s  o f  v e g e i a t l o n  p . r . l l 6 l l i g  t h o  p l a v a

6dEe.  No d lsplac€t t r€nt  o l  the Playa sur-

l .c6 v6s oDsorv€o.
T h 6  s l r f . c 6  { a ! l t s  6 s s o . l a t € d  r l t h  t h o

l 9 1 2  e . r l h q u a k o  g e n e r ! l l y  i o . n e d  a l o n 9

p r o - € x l s t l n g  f a u l +  s c a r P s  s 6 v e r . l  n 6 + 6 r s

i l g h  { F 1 9 .  7 ) .  S e v e r a l  n € r  f . u l t s  i o r e

l o r m e d  r n d  s o n e  p r 6 - 6 x l s t l n g  f a u l l s  i 6 r o

not  r66c ' lv l ted.  Normal  ihror  oJ up 10
T 4 0  c n .  i a s  n e s s u r s d  o n  f h €  l 9 l 2  s c . r P s
. n d  r l g h t - l a t € r a l  s l l p  . . n s l n g  b 6 - i r e s n  1 0 0

t o  2 0 0  c h .  l s  l n d l c 6 + 6 d  b y  o f t s e t  d r a l n a g €

c t r . o 6 l s  a n d  l l n € 6 r  1 . 9  d o p o s l t s  o f  g r o v e l

a n d  c o b b l e s  p s r p 6 n d l c u l . .  t o  t h s  s c . r P s .
j n  r d d l t l o n ,  a  c o h p o n o n i  o f  r l g h l - l a t e r 6 l -

s l l p  l s  I n d l c a i € d  b y  s c t . p  h e l g h i s  i h l c h
I n c r € . s €  d o r i s l o p e  o n  s o u i h _ t . c l n g  c h a n n 6 l

s l d € s l o p € s  p 6 . p e n d l c u l a r  t o  i h e  f a ! l l _ s .
s € v e r a t  e n  e c h e l o n  n o r l h e a s t  t r e i d l n g

t 6 u l t s  b r a n c h  f . o m  t h s  n a l .  t r 6 c e  o f  t h e
S  C F z  I n  n o r i h e r n  M o n i €  C r l s t o  v a l l e y
( F 1 9 . 2 8 ,  l o c d t l o n  l ) .  H e s t  t 6 c l n g  s € . r P s
v e r e  f o r m 6 d  l i  l 9 l 2  a n d  i h e r e  l s  n o  e v l _

d 6 n c e  f o r  p r e - o t l s t l n g  f . ! l t  s c n r p s .  A

6 r ' I  d l p  H a s  n o a s u r e d  o n  o n €  f a u l t  P l . n o
i h o r €  l t  l s  e x p o s e d  I n  t h e  E s n € r a r d a

Forn6l lon.  Norrs l  thro i  o l  oP to 75 cm.
! l .s  neasurod on the r6st  t6c lng sc. rps.
T h e  c o n s l s t e n t  s c a r p  h e l g h i  r h € r e  t h o

t a u t i s  i r a v e r s e  c h . n n 6 l  s l d 6 s l o p e s  5 u s -
g e s . | s  l l t t l s  o r  n o  l a i e r a l  5 l l p  a t  i h l s

S 6 v e r 6  |  f a u  l i s  6 r e exPosed ln ihe

FIGURE 7:  Dlagr6 i  t ron photog. .Ph shor lng 40 c€nt lhoi€r  h lgh l9 l2

f . u l t  s . 6 r p  . t  b r s s  o f  P 1 6 - 6 x l s i l n g  f . u l t  s c t r P  l n  M o n t €  C r l s t o

V. l ley.  Sc.rp h. lghts lnd Pr€ssrvod sur faces provld6 6Ylden.e for

sever ! l  1912-5lzed so. l .cs f .u l+ lng evenis post-sur f6ce t  pr lor  to

sur lace b,  .nd pos+-sur f .ce b pr lor  +o 3ur t tc6 . .

\  rg rz  , /
ACTIVE
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HARDYI'IAN AND OT}1ERS

e s o z o l c  s e d t m o n i . r y  r o c k s  a n d  T € r t t . r y
v o l c l n l c  r o c k s  y h t c h  c r o p  o u i  a t o n g  r n e
v€st  n. rgtn of  Monie Cr ls to VaIey,  The
f a u l t s  e x h l b l t  n o r f t . l  d t s p l a c o m o n t  a n d  . r e
assoclat€d i r l lh  !p  t i  o f  ths p ot  Moun_
t . l n s .  T h e  n o r l h r ; s r  i r o n ; t n 9  f 6 o r f s  n a y
h6v€ exp€rt€f ic€d a co. Iponont  of  r tgh+_
l . i € r 6 l - s l t p  b o i . o  d t r € c t  s v t d 6 n c 6  r a s
obs€rved,  lone or  i l !  tar6 p lets ioc6n6
tans depost ted .cross ihe f . ! t rs  ! r€

LATE QUATERNARY RECURREf lT FAULTTNG ON THE
SMCFZ iN I , IONTE CRISTO VALLEY
U n l l k 6  n o s t  t 6 i e  Q u a t e r n . r y  t . d t t  s c . r p s
r l i h l n  t h e  G r e a t  B d s t n ,  - t h 6  t a u l t  s c a r p s
along the souihern s€gnent  ot  th6 sMcFz
ar6 ant t lhe+tc to . j .h6 ne6rby r . i9e f ronl .
A l l u v l u r  i r a n s p o r t o d  a c r o s s  i h e  p t e d m o . i
s r o p e  n 6 s  b € s .  d e p o s t t 6 d  a g a t 6 s t  a n d
€cross iho taut t  sc6rps,  or  i rdnsported
and d€posl1€d boyond ih€ scarps by eph€_
h€rar  s t r6an ch6nnsts e."odod through tho
s c d r p s .  T h €  p r e - € x t s t t n g  s c ! r p s  a n d  a 9 €
and nunb€r of  geof torphtc sur l6c6s p.s_
s6rv6d on the !p+hrorn btock provtoe
e v l d 6 n c e  t o .  n { t t t p t e  t a i e  Q u s t o r n a r y
sur face f .u l t lng €vents on tho soorn6rn
port l  on of  ihe sr loFz.

s i r € t l 9 1 6 p t  t c  ! n d  g s o n o r p h t c  r e t a t t o n -
s h l p 3  l n d l c a t e  t h 6 t  a t  m o s i  t o c 6 t t o n s  r n €
o r o s  I o n 6  |  . i d  d o p o s t i t o o . t  g € o n o r p h t c
sur fac€s groserv€d on tho uplhro in btock
6 r e  o l d e r  t h 6 n  i h e  d 6 p o s t i t o n a t  s u r r a c € s
6T th6 bas6 of  ihe sc l rps.  Cons€qu€ir ly ,
tn€ tota l  scarp h6tghts obs€rvsd rep.esenl
the n ln. lnun ver t tcat  sep6r! t ton be+r6sn- the pr6served su. fnc6s 6nd corretat tvo
sur f6c6s prosuned io be brr t6d at  fhe b6s€
o t  t h e  s c 6 r p .  j n  s d d t i t o n ,  n o s t  o f  t h 6
h l g h € r  ( o l d 6 r )  s d r f a c € s  , r e  e r o s r o n a r
s u r f a c e s  f o r n 6 d  s u b s e q o s n i  t o  t n o  t . t t t . l
s o r f a c 6  f a u t l t n g .  T h e  a g e  o I  a  p r 6 s e r v e d
surfac€,  os i l ra l€d t ron sot  ts  dsvetop€a on
t h e  s { r f a c e ,  p r o v t d .  !  n t n l n r m  6 g e  6 s f r -
m ! 1 e  i o r  t h 6  f . { t t l n g  s v 6 n l  , h t c h  e t o v a r e a
the sur fa.e and prev6nl€d t t  f ron Derns
b u r l o d  b y  s u b s o q r € n l  . l . t u v t a t  d o p o s t t t o n ,
P€dln€nt  renn.n ls ,  eros lon. t  f . .  ronnanrs,
€nd Ins€l  t .ns pr6s6rved on th€ oprhrorn
b l o c k  ( s u r l 6 c € s  d ,  b ,  a n d  c ,  r o s p e c .  v e t y ,
I t  F l 9 .  7 )  h . v €  s u r f . c €  s o t t s  o f  H o r o c e n e
a n d  p o s s l b l )  t . t 6 s +  p t e t s l o c s n e  a g e  (  t € s s
t h 6 n  1 5 , 0 o O  y r s .  o t d ) .

.  
l t  l t  l s  l s s u a e d  t h 6 t  i h 6  i 9 3 ?  ̂

M o u n t 6 t n  s { r f 6 c e  r a u t t t n g  e v e a l  1 " " .  
t . o . r

o l  € v 6 n l s  6 n  i h o  s i l c F z ,  i h € .  c o m  
- _ ' Y p r a l

t h e  I 9 5 ?  s c 6 r p s  t o  p " . . , r , t r " "  
' ' o n  r r

p r o v l d € s  t n s t g h t  I n r o  + h e  , u n b " ;  : c . " \
f € c 6  r ! 0 l t t n g  o v e n t s  r h t c h . * " * " , : t  

" .rh€ ra tes l  
- . rur=to.un. , l i ' " " "J ' i l , l : .  

t
r h e  p r e - e x l s t  r n s  

" " * 0 "  " . .  " l ' " " " ^ . .rh r€6  ro  r  rv6  t t . " "  t iu  r , " r in* ' i l to t t ,
s c a r p s  a +  ' t h 6 t r  b _ a s e :  ( F t g .  

r "  
. o r  

l 9 l 2
p r o t l t € s  n e . s u r e d  o t  

" . " . * ,  

' i . .  * " 0

:::::: '  ::. r""" '*.- ;;". ' ;:: l l ;;;
g r e . t 6 r _ t  h . n _  l 9 J ?  v € r r t c . l

d l s p l . c o n s n t .  S  t n c 6  t h €  f i e € s u r e ,
h€ lsh ts  a r€  n . tn rnun v . tues ,  i ;  ; :  : : i l 1
: : . : : .  ^,-r" i , .*  

r€.st_-rhr€6 6nd probdhri
r r v e  o .  s r x  p r e - t 9 l ?  s u r f a c e  f . u t t t r !
e v e n t s  o c c d r r 6 d  o .  t h e  s o u t h e r n  p o r r t o i  ̂ ,
r h €  S T 4 C F Z  d u r t n g  t h 6  t a t e s t  p t o l s + o c e q o
a n d  H o  t o c 6 n o ;  I  n d  t c . t t  n g
v . l s  o n  i h €  o r d e r  o f  s e v e . a t  t h o u s . r d
y o . r s .  i n  6 d d t t t o n ,  s e y e r a t  o t d 6 r  t a t u
Pl6 ls toc€ne eveh+s 6re sugges+od by raut l
s c , r p s ,  n o t  r e 6 c l t v s t o d  I n  r 9 J 2 ,  r n r c i
d l s p l 6 c e  o l d e r  g 6 o d o r p h t c  s u r l . c e s .  , r o
r € l l a b l €  € s l t d a t 6  f o r  i h €  t o i . t  d l s p l o c +
n6nt  on th€ south6.n s€gr ieni  of  tho raut l
z o n e  c o u  l d  b e  o b t . t n s d .

RELAIIONSHIP OF THE STCFZ TO LATE CEI1OZO1C
FAULTS OF THE CENTRA! |ALKER LAITE

T n e  n a J o r  l . t e  C e n o ? o t c  r 6 u t t s  o i  t h s
c e n l r a l  I a l k 6 r  L a n s  c o n s l s t  o f  .  s € r r o s  o r
nor thr€st  +rendtn9,  t€r i -s tepp l is ,  € i
e c h € l o n  r  t s h t -  t 6 i € r a  I  s t r l k e - - s l l p  f a u t t s
l n  t h e  c l l l l s  a n d  G a b b s  v a t t € y  R a n s e s  r t t h
a  c u n u l a i l v e  d l s p t . c e m e n i  o f  a i  t 6 6 s t  t o
kn.  (H6rdyh6n 6.d othors,  191j ,  H ' rdyndr,
t h l s  v o l ! m € ;  E k r € n  a n d  B y s . s ,  t h t s  v o t -
ume).  s€vaia l  n6Jor  east-nor lh66st  t r€nd-
l n g  l e r i -  |  a 1 6 r 6  t  s t r t k 6 s t t p  f a u t + s . ( S p e 6 d
. n d  C o s b l l l ,  1 9 7 9 ;  E k r 6 n  a n d  B y s r s ,  i h t s
volum€) 6r€ conJugat€ to ih€ domlnr i t
ior th i6st  t rendlng faut ls .  M6Jor s i r lk6-
s l  l p  f . u l + l n g  l o  i h l s  p o r i t o n  , o f  i i o
t r ! l ( s r  L a n 6  i a s  I n l t t . t 6 d  6 +  t e a s t . 2 5  m . y .
8 . P . . { S p e e d  a n d  C o g b  t ,  1 9 7 9 ;  H 6 r d y n r n ,
f h l s  v o l u n e ;  E k | . 6 n  6 n d  B y 6 r s ,  t h t s  v o l .

T h o  s M C F z  l s  !  N J O " x  + r e . d l n 9  r t g h t -
n o r n . l  o b l l q u 6 - s t t p  f 6 u t t  t o c a t e d  s o u i h -
6 a s t  o f  t h s  n a J o r  f a u t t s  t n  i h e  G . b b 5
v a l l e y  6 n d  c l l !  l s  R a n g s s .  - r h e  s o u t h 6 r 0
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i y p t . . l

o r  l e t i

pre-19r2

f .  u  l t  I n g

)€l0z01c

2 5  n ' y '

r  lgh r_

q u a k €  a n d  c o n i l n u o d  s o l s n l c l t Y '

i6o.€.+ ot  t l^e faul t  zon€ t r6.socts fhe

" a s t - r e s t  
t r e r , : l r g  P 6 r c a k e  c d n g e  l l h o . 4 6 n +

( E t r e i  s n d  o t h o r s '  1 9 7 6 ) .  I h l s  l l n 6 t n a n r

le noi  €xpressed In the Esn€ralda Forna-

J t o i  o r  Q u a ' € r . a r v  6 l l u v l u m  o f  n o r t h e r n

o d i e  c r l s t o  V a t l € y  b u t  I s  i e t l  e x p r a s s e d

l n  p r 6 - E s m s r 6 l d a  r o c k s  l .  + h €  b o u n d l n g

| lounta ln r6ng6s.  Sono d€forn ' - t lon must

i rvo occtr . r€d In ihe s+udv area dur lng the

6 ! r t y  M l o . s n e  t o  f o r n  t h e  d e p o s l t l o n 6 l

b a s t n  o f  t h e  E s h e r 6 l d €  F o r m 6 t l o n  6 n d  c 6 u s €

,n angular  un.onlorml ty  bet tean pr€_Esnor_

a t d 6  v o l c . 1 1 t c  r o c k s  6 ' | d  t h e  E s h g r s l d a

Forn. l lon In ihe nor tn€rn codar Mounl_. lns

( s u r o l d t ,  l 9 i 4 ;  M a t b y ,  1 9 6 5 ) .  T h 6 r e  l s  n o

evt ,Jenc€ for  the sx ls le.ca o l  the SMCFZ

p r t o r  t o  o .  d { r t n g  + h o  d € P o s l t l o n  o r  t h e

F s f l e r a l d a  F o r n 6 l l o n ,  a p p r o x l n a t e l v  1 t . 5  i o

l l . 0  m  ' Y .  B . P .
Tho Sl iCFz.pp€ars to have bsei  tho ros+

! c + l v e  o f  t h e  r l s h i _ l a t e r 6 l  s + r l k e - s r  l P

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

l ] o l o . e n e . n d  d e f o r n . i l o n  l s  c o n t l o 1 l l n g  a t

prssent  .s  ev ld6.ced by the 1952 e.r lh_

s o u l h e r n  S t e r a r t  V 6 l l 6 y  r e s u l t s  t r o n

strong co.vergence at  ihe le l t -s t€P be_

t i6e.  ihe nor th 6nd south sesm€nts of  the

sMcrz.
f i e . o r t h  l r e n d l n s  6 n  6 c h € l o n  f a ! l t s  I n

i n e  s o u + n e r n  s e g m € n i  o t  t h e  S M C F Z  ( F r g .

2 8 ,  l o c a t t o n  h )  c o u l d  r e s u l t  f r o n  a  r l g h t -

s l a p  l n  t h e  f d u t i  z o . e  o r  m n v  b e  R e l d e l

shoars In the ipe.k s t ructur6r  s tage of

6 v o l u + l o n  (  T c h a  l e n k o ,  1 9 7 0 ) .  R o l d e l

! h e a r s  l o r m  s i  t o i  a n s l o s  { l € s s  t h 6 n  J 0 " )

+ o  i h s  s l l p  d l r € c t l o n  d u r l n g  + h e  I n l + l . l
s l s g € s  o t  r r o n c h  f a u t t l n g .  P u l l _ a P a r t

d6pr6sslons conmonly lorn a- t  r lght-s i_eps

o n  r l g h t - t a l e r . l  r r e n c h  f a u l t s  ( C r o r o l l ,

l 9 t 4 ) ,  b u l  s l n c e  t h l s  p o r t l o n  o f  t h o  S M c F z

l s  6  - t o p o s r a p h t c  . . d  s i r u c t { r 6 l  h l g h  + h e

f . u l t s  . 1 6  l n l e r p r e l € d  6 s  R € l d € l  s h € a r s .
Other  nor th io  nor lh6.st  t r6.d lng normal

a i d  l 6 t i - n o r n a t - o b l l q r e _ s l l p  f 6 u  l + 5  s l t u a -

t 6 d  e 6 s t  o f  l h €  S M c F Z  a r e  n o s t  l l k 6 l v

l a r g e  s c a l €  . o n J u 9 6 l e  R e l d e l  s h o a r s '

c o m p a r l s o n  o f  l h e  s t r u c l u r a l  d e ! e l o p m e n t

o f  t h €  s M c F Z  i o  l a b o r a t o r t  r r e n c h  f 3 ! l t

n o d e l s  ( T c h a l e n k o ,  1 9 1 a i  { l l c o x  a n d

o l h 6 r s ,  l 9 7 l )  s ( s g o s i  l +  l B  a  l l r e . c h  f a u l l

l i  i h 6  t n l t l 6 l  s + . 9 €  o r  t h e  € a r l v  P h a s e  o f

Th6 soulhorn s€sn€i t  o f  th€ SMCFZ

appesrs lo  havo be6n cons lderob ly  noro

6 c t l v €  t h . n  t h e  n o r t h e . n  s e g h e . i  d u r l . 9

t h s  t a t € s i  P l a l s t o c 6 . 6  a n d  H o l o c o o o  a n d

r r s  r e 6 c l l v s l € d  l n  1 9 J 2 .  l n  6 d d l l l o n ,  t h e

l s c k  o f  a n  a p p a r e n t  s u r f a c €  o x p r e s s l o n  o f

t h e  f a u t i  z o n €  l n  t h e  c e n i r a l  s e c + r o n

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

bel ie€n the nor lhern 6nd soulhern faul t

s e g h € n t s .  T h  l s  . P p a r e i t  d l s c r e P a n c v . a i

b o  e x p t a l n 6 d  l r  c o n v e r g o n . €  6 t  l n e  l e f t -

s teP hts c .us€d +h6 nor th6r .  s€gtnsnr  to

b€cof ie locked 6nd a nei  ta ! l t  io  forn 5t

d € p i h  6 s .  n o r t h e r l y  e r l e n s l o n  o f  t h e

souihorn segm€tr i  (  crore l  l ,  197'1;  l t lo l  I  nar  I '

1 9 8 4 ) .  T h e  l a c k  o f  s u r f a c 6  € x p r o s s l o .  o i

t h e  f a u l t  m . Y  b e  6  r 6 s u l t  o f  t h e  o 6 r l Y

s - t a g o  o f  l a u l t  d e v € l o p m e n t ,  p o o .  P r o P a g 6 -
t l o n  t o  i h o  s u r t a c e  d ! €  t o  d € t a c h m e n t
( u 6 r d y n . . ,  1 9 7 8 ,  M o t l f . r l ,  1 9 8 4 ) ,  f o l d l n g ,

or  n comblnt+ lon of  ihes€.  Th6 pres€n.e

o f  a  t h r o u s h g o l r g  f a u l i  a - t  d e P i h  l s  s u p -

p o r l 6 d  b y  t b o  f a c +  t h € t :  ( l )  t h o  I € n s t h

o I  s u r f a c e . u P l u r o  o .  i h e  s o u t h e r i  s e g m o n l

o {  i h e  s r ' t C t z . s s o c l 6 t e d  i l t h  t h e  l 9 t 2

e . r t h q u a k e  l s  r e l a t l v 6 l y  s m 6 l l  , h € n  c o m -
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f 6 l . t l v e l y  y o { i s  n g €  o f  t h e  f . ' r l t  z o . o  n a v

ropresont  6 southeast  €xp6fs lo.  of  the

contr6 l  por t lon of  tho \ ia lker  L.ne s"ro._

I,IODEL OF FOLD AND F ULT PATIIRIII

T h 6  + l m t n 9  a n d  p . + + e r i  o t  r o l d s  a n d  f a u l t s
15 b€st  6xpl6 ln6d bY vre.ch lectonIc
n o d o l s  ( T c h a l o n t o ,  1 9 1 A t  r l l c o t  a n d
o t h o r s ,  I 9 7 J ,  o d o . n €  6 ' r d  v l . l o n ,  1 9 8 1 ) .
F o l d s  a s s o c l a i e d  r l t h  r l g h t - l ! t o r , |  , r € n c h
f l u l t s  f o r m  s u b p a r . l l € l  (  l e s s  i h a n  4 t " )
! n d  c o u n t e r c l o c k { l s e  t o  t h e  c o . } r o l l l n g
r l u 1 1 .  r l t h  I n c r s a s l n g  d e l o r n . t l o n ,  i h e
! h g l 6  d € c r 6 a s 6 s  a n d  t h e  f o l d  a x o s  m a y
bocooe curv6d.  The fo lds nay ressl i  f ron
c o n v e r s e n +  i r o n c n  l a u l i  d l s p l . c o m o n t  o r
t o r m  r h e n  p l . s t t c  n . t 6 r l a l s  o v o r l l e  h a + e r -
l . l  s  6 x p 6 r l e n c l n g  b r l t t l e  d e f o r n a t l o n
d l o n g  €  r r e n c h  f a ! l + ,  s l n c e  l h 6  f a u l t s  o f
t h €  s M c F z  d l s p l a y  a  c o n p o n a n t  o f  i o r n a l
s l l p  . n d  t h e  t o t d e d  E s n o r 6 t d .  F o r h . j l o n
o v o r l l 6 s  l e r l l a r y  v o l c r i l c  a n d  U € s o z o l c
s e d l n 6 n t . r y  . o c k s  i h l c h  d € l o r m  b r l t t l e l y
( s e e  E k r 6 n  a n d  B y € r s ;  H a r d Y n 6 n ,  t h l s
v 0 l u n e ) !  t h 6  l a t f e r  c a u s 6  l s  t h €  t a v o r e d
l n t e r p r € t a t l o n  f o r  t h e  o r l g t n  o t  + h e
r o l d s .  T h e  l I a J o r  N 7 5 ' E  i r 6 n d l n g  l o l d  l n
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p6red ro othor  hts tof tcst  e. r fhqu.kos of
s l n l t a r  n . g n t i u d 6 ;  r Z )  o n t y  n t n o r  s u r r a c e
r a u r t r r 9  o c c u . r e d  r t t h t r  s t e r a r t  v 6  s y
b u t  o c c u r r € d  o n  s o v e r . t  f r u , t s  i o  + h 6
n o r t h  t r  s o o t h e r .  c . b b s  y r  € y  ( c t . n o  aa n d  c 6 t  t a g h . n ,  l 9 J , t . ,  b ) ;  6 n d  ( , ,  c u r r € n l
n  I  c r o s 6 r  s a  t c  t f y  o c c u r s  r t i h t n  s r e r . r t
v . l l o y  ( G u h p o r  6 n d  S c h o t z ,  t 9 ? l ;  F y a  d n d
r r t s s t t 6 y ,  I 9 7 5 ) .  A  c o n p o s t t 6  t o c a l
n6ch.ntsm l ron n lcros€tsf t tc t iy  16cor-ded t .
l : 1 " " : y  : i d  F6b ru . r y  1e6e  Ind rc6 res  r ren r -
n o r n . l  o b l l q u e - s l t p  o n  o  2 7 o y  r?o.sr di;;i;;' ;"i, "i""",,::' j""'":Hl::
: l l ' j . .  i " , :  r o c a r  n 6 c h , n t s n  r s  e n i r r e r y
c o n s  I  s r o n r  r t l \  g € o t o g t c  o b s e r v . i t o n s .
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