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ABSTRACT 

Dur ing   t he   sp r ing   o f  1 9 8 4 ,  N e w  Mexico B u r e a u  of Mines  and 

Mineral   Resources   conducted  geologic   mapping  and  resource 

assessment  of Veteado  Mountain  quadrangle   in   west-central  New 

Mexico.  The quadrangle  i s  i n  a s t r u c t u r a l l y   s i m p l e   a r e a   a l o n g  

t h e  border   of  t h e  Datil-Mogollon  Volcanic  Field  and  the  Mogollon 

Slope.   Exposures   include Upper Cre t aceous  Moreno H i l l  Fm., 

Eocene  Baca Fm., Ol igocene   Spears  Fm. and  Miocene  Fence  Lake Fm. 

These   cons i s t   p r imar i ly   o f   muds tones ,   s ands tones   and  

conglomerates   deposi ted  in   meandering  and  braided  s t ream 

environments.  The sed imen t s   a r e  c u t  by a s e r i e s   o f   T e r t i a r y  

i n t r u s i v e s ,   p r e d o m i n a n t l y   b a s a l t i c   i n   c o m p o s i t i o n .  

Veteado M o u n t a i n  q u a d r a n g l e   c o n t a i n s  no r e s o u r c e s  of 

s i g n i f i c a n c e .   C o a l   d e p o s i t s  are abundant  t o  t h e  west  and may 

be p r e s e n t   h e r e  a t  dep th .  However, t h e s e  would be covered by 

some 500  t o  1 5 0 0  f e e t  of sediments .  

INTRODUCTION 

Dur ing   the   spr ing  of 1 9 8 4 ,  N e w  Mexico  Bureau  of  Mines  and 

Mineral   Resources   conducted a geologic   survey   of   Veteado   Mounta in  

quadrangle .  The work was done a s   p a r t  of a l a r g e r ,   j o i n t   e f f o r t  

between N e w  Mexico  Bureau  of Mines and  Mineral   Resources   and U.S. 

Geological   Survey t o  s t u d y   t h e   S a l t  L a k e  coal f i e l d  and t h e  

su r round ing   a r ea .  The purpose of t h e   s t u d y  was to  map t h e  
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quadrang le  i n  d e t a i l   t o   o b t a i n  knowledge  of   s t ra t igraphy,  

s t ruc tu re  and r e s o u r c e   p o t e n t i a l .   I n   a d d i t i o n ,   t h e  map will be 

used i n  compi l a t ion   o f  a g e o l o g i c  map o f   t he  Fence Lake 1:50,000 

scale quadrangle  ( i n  p r e p . ) .  

Location  and  Access 

The Veteado  Mountain 1 . 5  minute  quadrangle  i s  l o c a t e d  i n  

west-central New Mexico  along t h e  e a s t e r n   p e r i m e t e r   o f   t h e   S a l t  

Lake c o a l   f i e l d   ( f i g .  1). The quadrangle  l i e s  some 15 miles 

n o r t h  of Quemado and 22  miles south  of   Fence L a k e .  Primary 

.. 

. .  

access t o   t h e   a r e a  is v i a   s t a t e   h i g h w a y s  117 and 3 6 .  T h e s e -   i n  

t u rn   can   be   r eached   f rom  In t e r s t a t e  40 i n   t h e   G r a n t s - G a l l u p   a r e a  

t o  the   no r th   o r   f rom U.S. 60 i n  the  Quemado-Springervi l le  area 

sou th   o f   t he   quadrang le .   The re   a r e  no r a i l r o a d s   o r   c o m m e r c i a l  

a i ’ r p o r t s  i n  t h e  v i c i n i t y .  

Most of t h e   l a n d  is  under   pr ivate   ownership.   Roughly 25% 

o f   t he   quadrang le  i s  owned by t h e   s t a t e   o r   f e d e r a l   g o v e r n m e n t s ;  

t h i s  land  however, is  under   l ease  t o  p r i v a t e  concerns. 

Regional  Geology 

Veteado  Mountain  quadrangle is s i t u a t e d   a l o n g  t h e  

boundary  of   the  Dat i l -Mogollon  Volcanic   Field  and t h e  Mogollon 

S lope   (F i t z s immons ,   1959) .   -S t r a t a  i n  t h e   r e g i o n  are n e a r l y  

f l a t - l y i n g ,  showing   ve ry   s l i gh t   r eg iona l   d ips  t o  t h e  s o u t h  
.~ - .  



e. 
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a n d   e a s t .   E x p o s u r e s   a r e   p r i m a r i l y  of Cre t aceous   and   Te r t i a ry  

age.  During t h e  La te   Cre t aceous ,   an   ep ie r i c   s ea   cove red  

much of New Mexico and t h e  Veteado  Mountain  area  was 

p e r i o d i c a l l y   i n u n d a t e d .   T h e s e   s e a - l e v e l   f l u c t u a t i o n s  

r e s u l t e d   i n  a complex s e r i e s   o f   i n t e r f i n g e r i n g   m a r i n e   a n d  

n e a r s h o r e   c o n t i n e n t a l   d e p o s i t s   b e l o n g i n g  t o  t h e  Dakota 

Sandstone, Mancos S h a l e ,   T r e s  Hermanos Formation  and 

Mesaverde  Group.  The L a t e s t   C r e t a c e o u s / E a r l y   T e r t i a r y  

was p r i m a r i l y  a per iod   of   e ros ion   and   non-depos i t ion   b rought  

about  by L a r a m i d e   t e c t o n i c   a c t i v i t y .  T h i s  l e f t  a s e r i e s  

of t o p o g r a p h i c   b a s i n s   i n t o  which  coa r se   s ands tones   and  

conglomera tes   o f   the   Raca   Format ion   were   depos i ted .  The  

remainder of t h e  g e o l o g i c   h i s t o r y   h a s   b e e n   c h a r a c t e r i z e d  by 

p e r i o d s   o f   r i f t i n g   a n d   v o l c a n i s m ,   c o v e r i n g  much of t h e  a r e a  w i t h  

vo lcan ic s   and   vo lcanoc la s t i c s   o f   t he   Da t i l   Group   and   Fence  Lake 

Formation. 

STRUCTURE 

Veteado  Mountain  quadrangle is c h a r a c t e r i z e d  by s imple  

s t r u c t u r e .  S t ra ta  a r e   e i t h e r   f l a t i l y i n g  or d i p   v e r y   g e n t l y  (1 to 

2 degrees)   eas tward .  Minor deformat ion  is apparent   a round some 

of the   in t rus ives ,   however ,   mos t   o f  t h e  rocks   sur rounding  

i n t r u s i v e s  a r e   su rp r i s ing ly   unde fo rmed .  

The l a r g e  d i k e  i n  t h e  s o u t h w e s t  p o r t i o n   o f  t h e  quadrang le  

( p l a t e  1) fo l lows  a m a j o r   s t r i k e - s l i p   f a u l t .  T h i s  f a u l t  is of 

. .  
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r eg iona l   ex t en t ,   r unn ing   no r thwes te r ly   f rom P i e  Town t o   a t  l e a s t  

Fence  Lake, a d i s t a n c e   o f   a b o u t  50 miles. (Beyond  Fence L a k e ,  

t h e   f a u l t  is covered by Q u a t e r n a r y  basa l t . )  Displacement   a long 

each   s egmen t   va r i e s   g rea t ly   t h roughou t  i t s  l e n g t h ;  i n  Veteado 

Mountain  quadrangle ,   d isplacement  is on   t he   o rde r   o f  5 0 0  t o  1 5 0 0  

f e e t .  Wi th  t h e   e x c e p t i o n  of r i g h t - l a t e r a l   d i s p l a c e m e n t ,   t h e r e  i s  

no appa ren t  s t r u c t u r a l  d e f o r m a t i o n   i n   t h e   s u r r o u n d i n g   r o c k s .  The 

d ike   sys tem  appears  t o  have been calmly  emplaced  along a pre-  

e x i s t i n g   s u t u r e   z o n e .   T h i s   s u g g e s t s  a pre-Ol igocene   age   for  t h e  

f a u l t   ( s e e   d i s c u s s i o n   o f   d i k e ) .  

' STRATIGRAPHY 

Upper Moreno H i l l  Formation (Kmhu) 

The o l d e s t   e x p o s u r e s   i n   t h e   q u a d r a n g l e   b e l o n g   t o   t h e  Upper 

Member of the  Moreno H i l l  Formation. The u n i t  o u t c r o p s   s p a r s e l y  

i n  a semi -c i r cu la r   pa t t e rn   a round  t h e  no r the rn   f r inge   o f   Ve teado  

Mountain  (plate  1). Due t o  t h e  l i m i t e d   o u t c r o p s ,   t h e   r e a d e r  is 

referred  to ,Campbel l   (1981) ,   Roybal  ( 1 9 8 2 )  or A r k e l l  (1984) for 

d e t a i l e d   d e s c r i p t i o n s   o f  t h e  u n i t .  'Where exposed ,   t he  Upper 

Moreno H i l l  cons i s t s   o f   r ed ,   g ray   and   t an   c l ays tones   and  s i l t -  

s t o n e s   w i t h   t h i n   i n t e r b e d s   o f   w h i t e  to  brown sands tone .   Beds   a re  

l e n t i c u l a r  and of ten  g r a d e   l a t e r a l l y  or v e r t i c a l l y   i n t o   d i f f e r e n t  

l i t h o l o g i e s .  No c o a l  or carbonaceous  sediments   were  noted.  

S t u d i e s   i n   t h e   a d j a c e n t   T e c h a d o   q u a d r a n g l e  ( A r k e l l ,  1 9 8 4 )  



Fence  Lake Fm. 
( 8 0 ‘ )  

Spears Fm. 
(250‘) 

””” 

Baca Pm. 
( 4 0 0 - 5 0 0 ’ )  

boulder  congl.  and 
gray to pink  lithic 
sandstones 

gray  volcanoclastic 
sandstones  and 
mudstones 

white & red,  coarse- 
grained,  cross-bedded 
arkosic  sandstones: 
pebble  congl.:  minor 
claystones 

Upper  Member 
Moreno  Hill Fm. 

gray, tan  and  red 
claystones  and  silt- 

grained  sandstones 
stones:  buff,fine- 

FIG. 2 - Generalized  stratigraphic  column  for  Veteado 
Mountain  quadrangle. 



"8" 

i n d i c a t e  t h e  upper Moreno H i l l  Formation was d e p o s i t e d   i n  

meandering  stream  environments.  

Baca Formation (Tbc)  

Unconformably  overlying t h e  Moreno H i l l  Formation is t h e  

Eocene Ba.ca Formation. The Baca   ou tc rops   ex tens ive ly  

th roughou t   t he   quadrang le .  The u n i t  is t h i c k e s t   i n   t h e   s o u t h e r n  

p a r t s   o f  t h e  quadrangle  where  (based  on  mapping t o  t h e  west) it 

a p p e a r s   t o  be 400 t o  500 f e e t  t h i c k .  The u n i t   t h i n s   t o   t h e   n o r t h  

and  northwest  due t o  both   depos i t iona l   th inning   and   pre-Fence  

Lake Format ion   e ros ion .  

The  Baca is composed p r imar i ly   o f   wh i t e   and   r ed   s ands tones  

w i t h  some interbedded  conglomerates  and  mudstones.  I n  

c r o s s - s e c t i o n ,   t h e s e   s e d i m e n t s  occur a s  a sequence of s tacked   and  

m u l t i - l a t e r a l   l e n s e - s h a p e d   d e p o s i t s .   S a n d s t o n e s   a r e   u s u a l l y  

t rough  c ross -bedded   and   exhib i t   abundant   e ros iona l   fea tures .  

S a n d s t o n e s   a r e   a r k o s i c   t o   s u b a r k o s i c  i n  compos i t ion ,   con ta in ing  

ma in ly   qua r t z   and   f e ldspa r   w i th  some rock  fragments.   These 

sands tones   gene ra l ly   have  a quar tz -ca lc i te   cement   and  l i t t l e  o r  

no   ma t r ix .   Tex tu ra l ly ,   mos t   s ands tones  are medium- t o   v e r y  

coa r se -g ra ined ,   angu la r  t o  s u b a n g u l a r ,  w i t h  modera te   sor t ing .  

Conglomerate beds o c c u r   f r e q u e n t l y .  Pebbles a re   wel l   rounded  

p i e c e s   o f   c h e r t ,   q u a r t z i t e ,   p e t r i f i e d  wood, s a n d s t o n e ,   c l a y s t o n e  

and minor i g n e o u s   r o c k s ,   a l l   g e n e r a l l y  less than  3 i n c h e s   i n  

d i ame te r .   Cong lomera te   beds   a r e   e spec ia l ly   p ro l i f i c   a long  t h e  
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base of   the  Baca  where  they  can  usual ly  be used t o   i d e n t i f y  the 

c o n t a c t  w i t h  the  Moreno H i l l  Formation. 

The g e n e r a l   l i t h o l o g i c   c h a r a c t e r i s t i c s ,   g e o m e t r y   o f   d e p o s i t s ,  

s t r a t i g r a p h i c   a s s o c i a t i o n s   a n d   s e d i m e n t a r y   s t r u c t u r e s   i n d i c a t e  

t h e  Baca was d e p o s i t e d  i n  a b r a i d e d  stream environment.  

Spears   Formation  (Tds)  

Conformably  overlying  the  Baca  Formation is a s e r i e s   o f  

l i g h t   g r a y   v o l c a n o c l a s t i c s   b e l o n g i n g  t o  the   Spea r s   Fo rma t ion .  

The Spears  Formation i s  cons ide red  t o  be Oligocene (33  t o  

,39 m.y.) in  age  (Osburn  and  Chapin,  1 9 8 3 ;  G u i l i n g e r ,  1 9 8 2 ) .  

On Veteado  Mountain  quadrangle,   the  Spears is p r e s e n t  

o n l y  on Veteado  Mountain,  where it o b t a i n s  a t h i c k n e s s  250 

f e e t .   E l s e w h e r e   i n   t h e   q u a d r a n g l e ,   t h e   u n i t   h a s   b e e n   s t r i p p e d  

away by e ros ion .  

The Spears   Formation is  composed  mainly of v o l c a n o c l a s t i c  

s ands tones   and   muds tones .   Sands tones   a r e   gene ra l ly   f i ne -  t o  

medium-grained,  poorly  sorted,  w i t h  subrounded t o   a n g u l a r   g r a i n s .  

They con ta in   ma in ly   vo lcan ic   rock   f r agmen t s   and   p l ag ioc la se  

f e l d s p a r  w i t h  lesser q u a r t z ,   h o r n b l e n d e ,   b i o t i t e ,   i r o n   o x i d e s ,  

pyroxene  and  volcanic   glass .   Sedimentary s t ructures  a r e  

genera l ly   non-exis ten t ;   however ,  some s o f t   s e d i m e n t   d e f o r m a t i o n  

i s  p resen t .   I n t e rbedded  w i t h  t h e   s a n d s t o n e s   a r e   t u f f a c e o u s  

muds tones  and   ve ry   poor ly   so r t ed  mudflow b r e c c i a s .  
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Fence L a k e  Formation 

Unconformably  overlying t h e  Spears Formation is t h e  

Miocene(?) Fence Lake Formation. The format ion  is p r e s e n t  i n  

a small area near t h e  top  of  Veteado  Mountain  where it r e a c h e s  

a t h i c k n e s s  o f  abou t  80 f e e t   ( p l a t e  1). Elsewhere,  t h e  ha rd  

b o u l d e r s  of the  Fence L a k e  conglomerates  form a conspicuous 

g r a v e l   l a g  which  c o v e r s  most o f   t h e   e a s t e r n   h a l f   o f   t h e  

quadrangle .  T h u s ,  a t  one time t h e  Fence L a k e  Formation 

probably  covered a much l a r g e r  area and h a s  s ince been 

s t r i p p e d  away by e ros ion .  

On Veteado M o u n t a i n ,  t he  Fence Lake Formation consis ts  of 

two t h i c k  conglomerate   beds  interbedded  with  sandstones  and 

sandy s i l t s t o n e s .  The conglomerate  beds a re  q u i t e  l e n t i c u l a r  

a n d   v a r y   g r e a t l y   i n  t h i c k n e s s .  and  ex ten t .   Conglomera tes  a re  

composed  of l a r g e  ( 0 . 5  - 3.0 f t .  f l i a . ) ,  rounded   boulders  of 

v e s i c u l a r   b a s a l t   a l o n g   w i t h   p e b b l e s   o f  c h e r t ,  q u a r t z i t e ,  

sandstone,  r h y o l i t e  and  a n d e s i t e .  These a r e  he ld   t oge the r  

by a g ray  t o  w h i t e ,  q u a r t z o s e ,   s i l t y   s a n d   m a t r i x .  Where t h e  

conglomerates  a r e  mis s ing ,  t h e  i n t e r v a l  i s  f i l l e d  w i t h  g r a y  

to  w h i t e  sandstones  and  sandy s i l t s t o n e s .  Sands tones   range  

f rom  very   f ine-  t o  very  coarse-grained,   subrounded to  well- 

rounded and poor ly  t o  modera t e ly   so r t ed .   They-a re  composed 

p r i m a r i l y   o f   q u a r t z  (60 -80%)  and f e l d s p a r  ( 1 5 - 2 5 % )  w i t h  

s u b o r d i n a t e  rock fragments  (5-15.%), maf ic  minerals (1-3%) 

a n d   i n  some i n s t a n c e s ,  v o l c a n i c   g l a s s  (1-3%).  The rock 
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f ragments   a re   main ly   vo lcanic  i n  o r ig in .   Sands tones   and  

s i l t s t o n e s   a r e   u s u a l l y   m o d e r a t e l y   i n d u r a t e d   a n d   v e r y  

ca l ca reous .   Fo r   t he  most p a r t ,   t h e s e  are c r u d e l y  

bedded   and   occass iona l ly   exhib i t   t rough  c ross -bedding .  I t  

i s  i n t e r e s t i n g  t o  note t h a t  t h e  s a n d s t o n e s   a n d   s i l t s t o n e s  

w i t h i n  the  Fence  Lake  Formation show s t r i k i n g  s imi la r i t i es  

t o  those   o f ’  t h e  Spears   Formation i n  terms of composi t ion ,  

t e x t u r e  and depos i t i ona l   env i ronmen t s .  

The o v e r a l l   l i t h o l o g i c   c h a r a c t e r i s t i c s ,   s e d i m e n t a r y  

s t r u c t u r e s  and c r o s s - s e c t i o n a l   p r o f i l e   i n d i c a t e  t h e  Fence 

Lake  Formation was de.posi ted i n  a bra ided   s t ream  envi ronment .  

McLellan e t  a l .  (1982)  be l ieve   the   Fence  Lake may be p a r t   o f  

a pos t -Ol igocene ,   no r thwes t - t r end ing   a l luv ia l   f an   sys t em 

o r i g i n a t i n g   i n   t h e   D a t i l   M o u n t a i n s   r e g i o n .  However, t h e  

v e r y   l a r g e ,   v e s i c u l a r   b a s a l t   b o u l d e r s   s u g g e s t  a l o c a l  source, 

p e r h a p s   r e l a t e d   t o  t h e  O l igocene   vo lcan ic   ven t s  i n  t h e  r e g i o n  

( s u c h  a s  Techado Dome). 

En Echelon D i k e  (Tb) 

An e n  eche lon   s e r i e s   o f   d ikes   t r ends   approx ima te ly  N 4 5  W 

th rough  the   southwes t   par t  of Veteado  Mountain  quadrangle.  A s  

m e n t i o n e d   e a r l i e r ,  t h i s  d i k e  h a s  been  emplaced  along a s t r i k e -  

s l i p   f a u l t  zone   o f   r eg iona l   p ropor t ions .  The d ike   sys t em  runs  

from  Pie Town to   Fence  Lake and h a s  been d i s c u s s e d  by Laughl in  

e t  a l .  (1979)  and  Campbell (1981). I t  is  a black t o  g r a y ,  

o l i v i n e   b a s a l t  w i t h  a micro- t o   c r y p t o c r y s t a l l i n e   t e x t u r e .   I n  

.” .. 



Techado  Mountain  .(plate 1) is a v o l c a n i c  dome o f   b a s a l t i c  

composi t ion.  The dome i s  s t e e p - s i d e d ,   r o u g h l y   c i r c u l a r   i n   p l a n  

and s l i g h t l y   c o n v e x   a t   t h e   t o p .   F a n - l i k e ,   n e a r   v e r t i c a l   f l o w  

banding can be seen  i n  some areas   a round t h e  p e r i m e t e r .  

The c o r e  of Techado Dome is  composed of dense ,   b lack  

d i a b a s e .  T h i s  is surrounded by a z o n e   o f   m i c r o c r y s t a l l i n e   b a s a l t  

and b a s a l t   b r e c c i a .   W i t h i n  t h i s  zone are  i n c l u s i o n s   o f   t h e  

c o u n t r y   r o c k   ( p o s s i b l y  Baca Fm.) a n d   l a r g e ,   t i l t e d  blocks o f  

crudely  bedded  basal t ,   agglomerate   and  mudflows.  The top of t h e  

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

The f o o t h i l l s   s u r r o u n d i n g   T e c h a d o   M o u n t a i n   a r e   p a r t l y   c o v e r e d  

w i t h  a rubb le   o f   basa l t   bou lde r s   and  bombs; however,  no s i g n s  of 

lava  f lows  remain.  

Techado Dome cu t s   s ed imen t s  of Baca  Formation,   indicat ing it 

is  a t  most  Eocene i n   a g e .   I n   g e n e r a l ,   i g n e o u s   a c t i v i t y  i n  t h e  

a rea   began   in   the   Ol igocene .   Thus ,   an   Ol igocene   or  l a t e r  age is 

probably  more a c c u r a t e .  

~ ~~ ~~ 

"12" 

~ 

p l a c e s ,   t h e   d i k e  is highly  magnet ic .  K/Ar d a t i n g   y i e l d e d   a n  

age  of 27.67 +/- 0.59 m i l l i o n   y e a r s  B.P., p l a c i n g  t h e  d i k e  i n  

the   Ol igocene   (Laughl in  e t  a l . ,  1 9 7 9 ) .  

Techado  Mountain  Basalt  (Tb) 

. 

II 

- 

. . . . . . . . 
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Veteado  Mountain  Basalt  (Tb) 

The c o r e  of Veteado  Mountain is a b a s a l t i c   v o l c a n i c   n e c k .  

The b a s a l t  is a d e n s e ,   b l a c k ,   c r y p t o c r y s t a l l i n e  rock w i t h  

a b u n d a n t   v o l c a n i c   g l a s s   c r y s t a l s   a n d  a few p h e n o c r y s t s   o f  

p l a g i o c l a s e .  The h a r d ,   r e s i s t a n t   b a s a l t   f o r m s  a s t e e p - s i d e d ,  

e l l i p t i c a l  s t ructure  r i s i n g  some 250 f e e t   a b o v e   t h e   s u r r o u n d i n g  

sediments .  The neck i s  c h a r a c t e r i z e d  by crudely  developed 

v e r t i c a l   t o   s u b - v e r t i c a l   j o i n t i n g .  Along t h e   p e r i m e t e r   o f   t h e  

neck a r e   s p o r a d i c   z o n e s   o f   b r e c c i a t e d   b a s a l t ,   p r o b a b l y   t h e  r e s u l t  

o f   success ive  magma p u l s e s  i n  t h e   c o n d u i t .  

The age  of  Veteado Neck i s  s t i l l  i n  q u e s t i o n .  The neck c u t s  

d e p o s i t s  of Fence  Lake  Formation,   indicat ing a maximum age  of  

Miocene. 

D i o r i t e / B a s a l t   S t o c k  (Td/Tb) 

The sou theas t   co rne r   o f   Ve teado   Moun ta in   quadrang le   con ta ins  

a zoned d i o r i t e / b a s a l t   s t o c k .  T h e  i n t r u s i v e   c r o p s  0 u . t  i n  a low- 

ly ing ,   k idney-shaped   fash ion   sur rounded by sediments  of  Baca 

Formation. The  pe r ime te r   o f  t h e  s t o c k  is  a b l a c k   b a s a l t .  The 

b a s a l t  is e s s e n t i a l l y   c r y p t o c r y s t a l l i n e   e x c e p t   f o r  some s u b h e d r a l  

p l a g i o c l a s e  (15-25%) a n d   v o l c a n i c   g l a s s  (5-15%). Towards t h e  

center ,  t h e  i n t r u s i v e   g r a d e s   a b r u p t l y   i n t o  a d i o r i t e .  The 

d i o r i t e  i s  l i g h t   g r a y  to  brown w i t h  a g r a n u l a r ,   f i n e - g r a i n e d ,  

p h a n e r i t i c   ' t e x t u r e .  The rock i s  composed p r i m a r i l y   o f  

p l a g i o c l a s e  (60 -80%) ,  o f t e n   s e r i c i t i z e d ,   p y r o x e n e  (15 -25%) ,  



, f l o w  is  v e r y   r e c e n t ,   e s t i m a t e d   t o  be about  1 0 0 0  y e a r s   o l d  

(Nichols, 1 9 4 6 ) .  The b a s a l t  is g r a y i s h - b l a c k ,   h i g h l y   v e s i c u l a r ,  

w i t h  an a p h a n i t i c   t e x t u r e .  I t  c o n t a i n s   a b u n d a n t   v o l c a n i c   g l a s s  

and a few p h e n o c r y s t s   o f   p l a g i o c l a s e  and o l i v i n e .  

Quaternary   Al luvium  (Qal )  

Q u a t e r n a r y   a l l u v i a l   d e p o s i t s   w e r e  mapped w h e r e   s u f f i c i e n t l y  

t h i c k  and   ex tens ive   t o   t o t a l ly   obscu re   bed rock .   These   depos i t s  

i n c l u d e   a l l   t y p e s   o f   u n c o n s o l i d a t e d   g r a v e l s ,   s a n d s   a n d   c l a y s .  

A l l u v i u m  covers  most  of t h e  f l a t ,   l o w - l y i n g   a r e a s   o f  t h e  

quadrangle .  It is t h i c k e s t   a l o n g   t h e   n o r t h e r n   a n d   e a s t e r n   f l a n k s  

of Veteado  Mountain  and  along  major  drainages.   In these a r e a s ,  

t h e   a l l u v i u m  may reach up t o  5 0  f e e t  i n  t h i c k n e s s .  

~ ~~ 

"14" 

c h l o r i t e  (510%) and  opaque  minerals (5%)  w i t h  s u b o r d i n a t e  

ho rnb lende   and   b io t i t e .   Throughou t   t he   cen t r a l  portions o f   t h e  

stock a r e   c o n t a c t  metamorphosed  inclusions of Baca  Formation. 
I 

. T h e s e   i n c l u s i o n s   i n d i c a t e  a post-Eocene,  probably  Oligocene  age 

f o r   t h e  i n t r u s i v e .  

Q u a t e r n a r y   B a s a l t   ( Q b )  

A Q u a t e r n a r y   b a s a l t   f l o w  is p r e s e n t   a l o n g   t h e   n o r t h e r n   e d g e  

of t h e   q u a d r a n g l e   ( p l a t e  1). T h i s  f low is the   southernmost  

por t ion   o f   McCar tys   Basa l t   f low,  a huge  f low  covering some 1 1 9  

squa re  miles b e t w e e n   I n t e r s t a t e  4 0  and  the  Veteado  area.  The  

I 
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ECONOMIC GEOLOGY 

The r e s o u r c e   p o t e n t i a l   ( e x c l u s i v e   o f  oil a n d   n a t u r a l   g a s )   o f  

Veteado  Mountain  quadrangle was surveyed   s imul taneous ly   wi th  

mapping. I n  g e n e r a l ,   t h e   a r e a  h a s  no s i g n i f i c a n t   r e s o u r c e  

p o t e n t i a l .  However,   because  of  discoveries i n  su r round ing   a r eas ,  

ce r ta in  resources   need  ment ion.  

Large   coa l   depos i t s   have   been   d i scovered   wes t  of Veteado 

Moun ta in   quadrang le .   Coa l   occu r s   p r imar i ly   i n   t he  Lower Member \ 

of   the  Moreno H i l l  Fo rma t ion ,   where   t h ree   ho r i zons   con ta in  

s i g n i f i c a n t   c o a l   d e p o s i t s   ( C a m p b e l l ,  1 9 8 1 ;  Roybal, 1 9 8 2 ) .  The 

Upper Member of Moreno B i l l  F o r m a t i o n   c o n t a i n s   o n l y   t h i n ,  

uneconomic coa l   beds   and ,   based   on   depos i t i ona l   env i ronmen t s ,  i t  

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

( A r k e l l ,  1 9 8 4 ) .  Roybal  and  Campbell ( 1 9 8 1 )  r e p o r t e d  some 359 

m i l l i o n   t o n s   d e m o n s t r a t e d   r e s o u r c e s  i n  t he  Moreno H i l l  Formation 

abou t  1 0  miles   west   of   Veteado  Mountain  quadrangle .   Eastward 

however ,   t he   coa l   d ips  down below t h e   d e p t h  t h a t  is p r e s e n t l y  

economic t o  mine.  In  Veteado  Mountain  quadrangle, t h e  coal 

h o r i z o n s   a r e   c o v e r e d  by a sequence  of Baca and Upper  Moreno H i l l  

Formations  ranging  from 500  t o   w e l l   o v e r  1 0 0 0  f e e t  t h i c k .  T h i s  

i s  w e l l  below  economical   s t r ipping  range.   Furthermore,  it is 

unl ikely  underground  mining would be f e a s i b l e   g i v e n  t h e  p r e s e n t  

and  near-term f u t u r e  coa l   marke t .  T h u s ,  f o r   a l l   p r a c t i c a l  

p u r p o s e s ,   a n y   c o a l   e x i s t i n g   i n  t h e  quadrangle  would  be too   deep  

to  be p r o f i t a b l y   e x t r a c t e d .  



"16" 

Sporad ic  u r a n i u m  m i n e r a l i z a t i o n   h a s   b e e n   r e p o r t e d  i n  t h e  

r e g i o n .  The m i n e r a l i z a t i o n   o c c u r s   m a i n l y  a t  t h e   T e r t i a r y -  

Cretaceous  boundary  and is most ly  low grade  and of l i m i t e d   e x t e n t  

( G u i l i n g e r ,  1 9 8 2 ) .  During  the  middle t o  l a t e  1 9 7 0 ' ~ ~  v a r i o u s  

p r iva t e   conce rns   conduc ted   u ran ium  exp lo ra t ion ,   i nc lud ing  

d r i l l i n g ,  i n  t h e   a r e a .  However, n o   s i g n i f i c a n t   d i s c o v e r i e s   w e r e  

made and  judging by p r e s e n t   m a r k e t   t r e n d s ,   t h e r e  i s  no p o t e n t i a l  

for   u ran ium  deve lopment   in  t h e  a r e a ;  

A sma l l  amount  o f   s c o r i a  i s  p r e s e n t  i n  s p o r a d i c  zones  o n  

Techado  Mountain.   However ,   the   l imited  tonnage  and  errat ic  

d i s t r i b u t i o n  would e l i m i n a t e   a n y   p o s s i b i l i t y   o f   m i n i n g  it. 

Areas   o f   weathered   Baca   Format ion   of ten   represent   po ten t ia l  

sources   o f   sand   and   grave l .   Baca   conglomera tes   o f ten   weather   to  

l e a v e   s i g n i f i c a n t   a c c u m u l a t i o n s   o f   c o a r s e   g r a v e l   a n d   q u a r t z   s a n d .  

Though t h e   d e p o s i t s   a r e   n o t   l a r g e ,   t h e y  may be s u f f i c i e n t   f o r  

l o c a l ,  uses. 

SUMMARY 

Veteado M o u n t a i n  quadrang le   con ta ins  a s e r i e s  of f l a t - l y i n g  

Cre taceous   and   Ter t ia ry   sed iments  c u t  by T e r t i a r y   i n t r u s i v e s .  

The o ldes t   exposures   a r e   o f   Cre t aceous  Upper  Moreno H i l l  

Formation.   These  are   mudstones  and  sandstones  deposi ted i n  

meandering  stream  environments.   Unconformably  overlying t h e  

.. ... . .. ,..- . " ~ ~  ,. . .  ,. .. . . .  : . . . ,  . . .  
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Cre taceous   rocks  is the  Eocene Baca Formation, a s e r i e s  of 

b r a i d e d   s t r e a m   d e p o s i t s  composed p r i m a r i l y  of coarse s a n d s t o n e s  

and  conglomerates.  T h e  Baca  Formation is conformably over la in  by 

volcanoclast ic   sandstones,   mudstones  and  conglomerates   compris ing 

the   Ol igocene   Spears   Format ion .  The uppermost   sed imentary   un i t  

i s  t h e  Miocene(?)  Fence Lake Formation. T h i s  is a ser ies  of 

conglomera tes  and sands tones   depos i t ed  by bra ided   s t reams.  The 

sediments a r e   i n t r u d e d  by a b a s a l t   v o l c a n i c  neck a t  Veteado 

Mountain, a basalt  v o l c a n i c  dome a t  Techado  Mountain,  an  en 

e c h e l o n   s e r i e s  of b a s a l t   d i k e s   a n d  a zoned d i o r i t e / b a s a l t  stock. 

Ve teado   Moun ta in   quadrang le   con ta ins   no   s ign i f i can t   r e source  

p o t e n t i a l .  Coal d e p o s i t s   o c c u r  some 1 0  miles west o f   t he  

quadrangle;   however,   due to  a n   e a s t e r l y   d i p ,   t h e   c o a l - b e a r i n g  

h o r i z o n s   a r e  well below s t r i p p i n g   r a n g e .  
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