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ABSTRACT

The O rdovician  E l Paso and Montoya Groups in  sou th w estern  New 

M exico c o n s is t  p r im a r ily  o f  a r g i l la c e o u s  lim e sto n e s  and secondary d o lo ­

m ite s .  The o r ig in a l  sed im en ts a re  c h ie f ly  th e  product o f  d e p o s it io n  in  

a n ea rsh o re , sh a llo w  w ater  m arine environm ent, w ith  some in d ic a t io n  o f  

in t e r t i d a l  d e p o s it io n .  C a lc a r e n ite s  and c a l c i l u t i t e s  co n ta in in g  b io -  

c l a s t i c  d e b r is , in t r a c l a s t s ,  o o l i t e s  and channel f i l l i n g s  dom inate th e  

s e c t io n .

Exposures o f  O rdovician  s t r a t a  in  th e  V ic to r io  M ountains, th e  

Snake H i l l s , and th e  B ig  F lo r id a  M ountains in  Luna County, New M exico, 

w ere measured and d esc r ib e d  in  d e t a i l .  Samples c o l le c t e d  in  th e  f i e l d  

w ere d escr ib ed  fu r th e r  in  th e  la b o r a to r y  by standard  p e tro g ra p h ic  methods 

C o r r e la tio n  among th e  th r e e  f i e l d  a reas and w ith  o th e r  l o c a l i t i e s  in  

sou th w estern  New Mexico and w est Texas i s  based  on l i t h o l o g i c  bou nd aries  

and b io s t r a t ig r a p h ic  u n it s  reco g n ized  in  th e  f i e l d  and through th e  

la b o ra to ry  s t u d ie s .

I n so lu b le  r e s id u e s  recovered  from in d iv id u a l u n it s  fu rn ish ed  

su pp lem en ta l d a ta  and thus a id ed  in  c o r r e la t io n .  In  some in s ta n c e s ,  

how ever, th ey  p rovid ed  an in s ig h t  to  d e p o s it io n a l  and d ia g e n e t ic  pro­

c e s s e s  w hich w ere n o t apparent during  o th e r  methods o f  a n a ly s is .

viii
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INTRODUCTION

Purpose

The need fo r  d e t a i le d  s t r a t ig r a p h ic  a n a ly s is  o f  th e  E l Paso and 

Montoya Groups in  th e  V ic to r io  M ountains, the Snake H i l l s , and th e  B ig  

F lo r id a  M ountains in  sou th w estern  New M exico i s  an outgrow th o f  f i e l d ­

work conducted by th e  author d u rin g  f i v e  months in  1974 fo r  a major 

m in era ls  e x p lo r a tio n  company. A lthough a w orking knowledge o f  th e  low er  

P a le o z o ic  s tr a t ig r a p h y  o f  th e  area  had been developed  during th e  summer, 

a more d e t a i le d  u n derstan d in g  o f  th e  l o c a l  s tr a t ig r a p h y  was req u ir ed .

T his in fo rm a tio n  was n o t a v a ila b le  in  th e  l i t e r a t u r e  b ecau se  p rev io u s  

work has been  l im it e d  to  rec o n n a issa n ce  mapping and some s t r a t ig r a p h ic  

measurements and d e s c r ip t io n s .  T his t h e s i s ,  th e r e fo r e , d e a ls  w ith  the  

d e t a i le d  s t r a t ig r a p h ic  a n a ly s is  and c o r r e la t io n  o f  th e  E l Paso and 

Montoya Groups in  th e  th r e e  f i e l d  a r e a s .

L o ca tio n

The V ic to r io  M ountains, th e  Snake H i l l s , and B ig F lo r id a  Moun­

ta in s  are lo c a te d  n ear Deming, New Mexico in  Luna County, j u s t  sou th  o f  

I n t e r s t a t e  10 and w ith in  20 m ile s  o f  each  o th er  (F ig . 1 ) .  A lthough th e  

th ree  l o c a l i t i e s  d i f f e r  somewhat markedly in  term s o f  g e n e r a l topographic  

e x p r e s s io n , they  sh a re  th e  c h a r a c t e r i s t ic  o f  r i s i n g  up ab ru p tly  from th e  

surrounding Sonoran d e s e r t  p la in .  They r e p r e se n t b lo c k - fa u lt e d  moun­

ta in s  in  th e  Mexican H ighland s e c t io n  o f  the B asin  and Range P ro v in ce .

1
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P rev iou s Work

L indgren , G raton, and Gordon (1910) d escr ib ed  th e  m in era l occur­

ren ces in  th e  V ic to r io  and B ig  F lo r id a  M ountains, b u t made l i t t l e  men­

t io n  o f  th e  lo c a l  s tr a t ig r a p h y . In 1954 , H. L. J ic h a  rec o g n ized  E l Paso  

and Montoya Group rocks in  th e  V ic to r io  M ountains. Balk (1958) d es­

cr ib ed  th e  s t r a t ig r a p h ic  s e c t io n  a t  C a p ito l Dome on the n orth w est f la n k  

o f  th e  B ig  F lo r id a  M ountains, from b a s a l Precam brian g r a n ite  to  th e  

T e r tia r y  v o lc a n ic s  w hich form th e  dome i t s e l f .  K o ttlo w sk i (1961) and 

K o ttlo w sk i and LeMone (1969) have measured O rdovician  s e c t io n s  in  th e s e  

and o th er  l o c a l i t i e s  in  New M exico and w est T exas.

Flower (1957 , 1961, 1964, 1965, 1 9 6 8 ), in  h is  e x h a u s tiv e  s tu d ie s  

o f  P a le o z o ic  fa u n a s , has c o l le c t e d  in  th e  th r e e  f i e l d  a rea s and has 

p io n eered  much o f  th e  c o r r e la t io n  through f o s s i l  e v id e n c e .



METHODOLOGY

F ieldw ork

S tr a t ig r a p h ic  s e c t io n s  w ere measured and d e scr ib ed  where expo­

su res  o f  s t r a t a  w ere con tin u ou s and r e l a t iv e l y  f r e e  from f a u lt in g  and/ 

or b r e c c ia t io n .  S lo p es and b edd ing a t t i t u d e s  w ere such th a t  in d iv id u a l  

u n it s  cou ld  be measured d ir e c t ly  w ith  a ten  fo o t  tap e or by means o f  a 

Brunton p ock et t r a n s i t .  Each u n it  was d escr ib ed  accord in g  to  l i t h o l o g y ,  

c o lo r , t e x tu r e , ou tcrop  c h a r a c t e r i s t ic s ,  and a s s o c ia te d  fauna. A flow  

s h e e t  w ith  th e se  h ead in gs serv ed  as th e  form at fo r  g a th er in g  d ata  in  

th e  f i e l d ,  and l a t e r  p rov id ed  a co n ven ien t method fo r  com parison o f  

s t r a t a  (F ig . 2 ) .  Each u n it  was sam pled to  en su re th a t  s u f f i c i e n t  mate­

r i a l  was a v a ila b le  fo r  f o s s i l  i d e n t i f i c a t i o n ,  b in o c u la r  and p e tro g ra p h ic  

m icroscope exam in ation , and th e  co n c e n tr a tio n  o f  in s o lu b le  r e s id u e s  by 

d ig e s t io n  in  h y d r o c h lo r ic  a c id .

L aboratory Procedure

Work in  th e  la b o r a to r y  began w ith  saw ing each hand specim en and 

then e tc h in g  th e  smooth su r fa c e  w ith  h y d r o c h lo r ic  a c id  to  determ ine th e  

g en era l l i t h o lo g y ,  r e c o g n iz e  r e c r y s t a l l i z a t io n  and d o lo m it iz a t io n ,  and 

a cce n tu a te  f o s s i l  fragm en ts. Thin s e c t io n s  w ere made when i t  was deemed 

n e c e ssa r y  to  stu d y  unusual s tr u c tu r e s  or  m ic r o c r y s ta l l in e  te x tu r e s  in  

more d e t a i l .

P o r tio n s  o f  th e  sawed specim ens w ere crushed to  approxim ately  20 

mesh (1 /4  in ch ) by a jaw cru sh er and r o l l s  fo r  d ig e s t io n  in  d i lu t e

4
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h y d r o c h lo r ic  a c id . Ten grams o f  each sam ple w ere p la ced  in  a beaker and 

100 m i l l i l i t e r s  o f  15 p erce n t a c id  were s lo w ly  added. (N ote th a t  th e  

crushed m a te r ia l i s  measured by w e ig h t and n o t by volum e, b ecau se  s o f t  

and f r ia b l e  sam ples can be crushed in to  sm a ll,  u n ifo r m -s iz e d  p a r t i c l e s ,  

w h ile  denser and more s i l i c e o u s  specim ens are reduced to  c o a r se , an gu lar  

fragm ents. Thus, fo r  a g iv e n  u n it  o f  volum e, th e  a c tu a l amount by w eigh t  

o f  crushed  rock  can vary  s i g n i f i c a n t l y  due to  p a r t i c l e  s i z e  and s o r t in g ,  

w hich w i l l  u lt im a te ly  be r e f l e c t e d  in  th e  amount o f  in s o lu b le  r e s id u e .)

A fte r  t h i s  i n i t i a l  d ig e s t io n ,  th e  sp en t a c id  was poured o f f  and 

another 100 m i l l i l i t e r s  added to  en su re com plete d ig e s t io n  o f  carbonate  

m a te r ia l.  The f i n a l  r e s id u e  was d ecan ted , washed w ith  d i s t i l l e d  w a ter , 

and a llow ed  to  dry by ev a p o ra tio n .

S y ste m a tic  w e ig h in g  o f  th e  beaker and r e s id u e  y ie ld e d  th e  t o t a l  

amount o f  in s o lu b le  m a te r ia l co n ta in ed  in  each u n it ,  which was fu r th e r  

su b d iv id ed  in to  co a rse  and f in e  f r a c t io n s  u s in g  a 4 <{> w et s i e v e .  The 

r e s u l t in g  p erce n ta g e s  w ere p lo t t e d  on the s t r a t ig r a p h ic  columns w ith  

a p p ro p r ia te  sym bols, as shown in  F ig . 3 ( in  p o c k e t) .



REGIONAL STRATIGRAPHY 

E l Paso Group

The E l Paso L im estone was o r ig in a l ly  named by R ichardson (1904) 

fo r  exp osu res in  th e  sou th ern  F ran k lin  M ountains. The term  has been  

used  fo r  s im ila r  beds e a s t  o f  th e  F ran k lin  M ountains in  th e  Hueco Moun­

t a in s ,  n orth  in to  s o u th -c e n tr a l New M exico, w est in to  C och ise County, 

A rizon a , and so u th  in to  Old M exico. K e lle y  and S i lv e r  (1952) r a is e d  th e  

form ation  to group s t a t u s  and employed a tw ofo ld  c l a s s i f i c a t i o n  fo r  th e  

lim e s to n e ;  th e  low er S i e r r i t e  L im estone and th e  upper Bat Cave Form ation  

(F ig . 4 ) .  Flow er (1957) l a t e r  su b d iv id ed  th e  Canadian s e r i e s  in t o  fou r  

s ta g e s :  th e  G asconadian, th e  D em ingian, th e  J e f fe r s o n ia n , and th e

C a ss in ia n . In  1964, F low er proposed te n  form ation  names— S i e r r i t e ,  B ig  

H a tch et, Cooks, V ic to r io  H i l l s ,  J o se , Mud Springs M ountain, Snake H i l l s ,  

M cK elligon , S c e n ic  D r iv e , and F lo r id a  M ountains— fo r  th e  E l Paso Group, 

u sin g  d i s t in c t  fa u n a l zones and l i t h o l o g i c  b o u n d a ries .

S i e r r i t e  Form ation

The base o f  th e  E l Paso Group i s  a t r a n s i t io n  zone betw een th e  

B l i s s  Sandstone and th e  o v e r ly in g  lim e sto n e  b e d s . The ty p e  s e c t io n  de­

sc r ib e d  by K e lle y  and S i lv e r  (1952) i s  exposed  on th e  so u th w estern  s id e  

o f  Cable Canyon in  th e  C abalio  M ountains, S ie r r a  County, New Mexico 

( s e c .  10 , T. 16 S . ,  R. 4 W. ) .

In th e  F ran k lin  M ountains, LeMone (1967) su b d iv id ed  th e  S i e r r i t e  

Formation in to  a b a s a l T r a n s it io n  Zone, 20 f e e t  o f  cross-b ed d ed

7
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C o l u m n  1 
1 9 0 6  -  1917

C o l u m n  2  
1 9 1 7  -  1 9 5 2

C o l u m n  3  
F l o w e r - t h i s  p a p e r

C o l u m n  4  
A S t a n d a r d  C o l u m n  
f o r  N o r t h  A m e r i c a

P ER C H A

(Devonian)

P « r c h o  B - - ° - _________ 6  2 1 _______ T r r r h n  B ° * U P P E R

F o m m e n i a n

D
E

V
O

N
IA

NS i l v e r  R e a d y  P a y
P e r c h o

R e a d y  P a y

( P e r c h o  o f  S t o i n b r o o k )

C o n f o d e r o

R h o d e s  C a n y o n  _____ ^ 7 / / / / / / /
T h o r o u g h  g o o d

C o n t o d e r s  7 M 7 M
F r o s n i o n

S l y  G a p S l y  G a p  ’ t

O n o l e O n o l e l a t e  M i d d l e  ?

F U S S E L M A N
( S i l u r i a n )

F U S S E L M A N
( C u t l e r  v a r i a b l y  i n c l u d e d )

F U S S E L M A N “ idd'e S I L U R I A N
L o w e r

\ R a v e n  C u t t e r  V o l m o n t
P o l e o f a v o s i t e s

H e b e r t e l l o
. o , e  ^ \
e a r l y

O
R

D
O

V
IC

IA
N

M O NT OY A

(O rd o v ic ia n )

P a r  V a l u e  A l e m a n

R h y n c h o l r e m o  

C o r a l  Z o n e  
R o f i n e s q u i n o  

Z y g o s p i r a  

A n o t o p h r u s
M a y s v i l l e  ?

U p h o m

S e c o n d  V a l u e

C o b l e  C a n y o n

S e c o n d  V a l u e  C o ° k $ R o n 5 e

( R e d  R i v e r )
C o b l e  C a n y o n

E D E N -

L A T E  T R E N T O N

u n n a m e d  H o r d i n g  e q u i v a l e n t s  
( r e m n a n t s )

B l o c k  R i v e r  ?

E L  P A S O  

( C a n a d i a n ) B a t  C o v e  

S i e r r i l e

C  F l o r i d a
B 2 b  S c e n i c  Dr i ve

C o s s i n i o n

C
A

N
A

D
IA

N

2 n d  p i l o c e r o ' i d  M c K e l , i ( >o n
M c O u e e n o c e r o s  P i s t o l  R a n g e

J e f f e r s o n i a n

% ^ G o s t r o p o d  b e d s  S n a k e  H i l l s

7 y '  B r i d g e i t e s  r e e f  Mu d  S p r i n g s

O o l i t e  J o s e
1s t  p i l o c e r o i d  V i c t o r i a

1s t  e n d o c e r o i d  C o o k s
D e m i n g i o n

B i g  H a t c h e t  
S i e r r i l e G a s c o n a d i a n

B L I S S

("Cambrian")
B l i s s

, »»**  . \
T r e m p e o l e o u o n

W y X
F r a n c o n i a n  

* 4  D r e s b o c h i o n

,  x b
T o n u c o  X  O .

'rnrnmm^

F ig . 4. Development o f  fo rm a tio n a l u n it s  in  New Mexico 

(Adapted from F low er, 1965, p . 1 1 6 .)
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d o lo m it ic  sa n d sto n e , and th e  upper Wavy Bedded Member, 101 f e e t  o f  sandy 

c a l c i l u t i t i c  d o lo m ite . T his b ip a r t i t e  developm ent o f  th e  S i e r r i t e  For­

m ation i s  n o t e v id e n t in  th e  H atchet M ountains where m assive  d o lo m ite s  

predom inate. In  g e n e r a l, sand and g la u c o n ite  p e r s i s t  in  th e  b a se  o f  

the S i e r r i t e ,  d e c r e a s in g  upward in to  th e  o v e r ly in g  d o lo m ite s .

F o s s i l s  a re  p o o r ly  p reserv ed  due to  d o lo m it iz a t io n , b u t in c lu d e  

A p h eo o rth is , L y to sp ira  g ry o cera , and Sym physurina. Other forms p r e se n t  

are  th e  la r g e  gastropod  O p h ile ta , b rach iopods r e la te d  to  F in k e ln b u r g ia e , 

and G ir v a n e lla  rep re se n ted  as sp h e r o id a l a lg a e  in  th e  upper la y e r s  

(F low er, 1 9 6 8 ).

B ig  H atchet Form ation

Flower (1964) named th e  B ig  H atchet Form ation fo r  a m assive  

d o lom ite  and in terb ed d ed  s h a le s  sequence exposed on th e  n orth w est s id e  

o f  M escal Canyon in  th e  n orth ern  B ig  H atch et M ountains, H idalgo  County, 

New Mexico (SW 1 /4  s e c .  29 , T. 30 S . , R. 15 W. ) .  The V ic to r io  M ountains 

are th e  o n ly  o th e r  known lo c a t io n  o f  t h i s  fo rm a tio n , p o s s ib ly  b ecau se  

elsew h ere  i t  i s  ab sen t due to  e r o s io n  o r  n o n d e p o s it io n  (K o ttlo w sk i and 

LeMone, 1 9 6 9 ). Flower (1968) d iv id e d  th e  B ig H atchet Form ation in t o  a 

low er zone o f  in terb ed d ed  m assive  d o lom ite  and d o lo m it ic  s h a le s ,  and an 

upper th ic k  sequence (288 f e e t )  o f  m assive  d o lo m ite  w ith  abundant 

sp h e r o id a l, w h ite -w e a th e r in g  c h e r t .

Dominant f o s s i l s  in  th e  B ig  H atchet Form ation in c lu d e  K a in e l la , 

L eio steg iu m , H y s tr ic u r u s , and b rach iop od s co n sid ered  to  be N anorth is and 

A p h eoorth is . The A pheoorth is f in k e ln b u r g ia e  zone d esc r ib e d  by Flower
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(1968) in  th e  e a s t  may be e q u iv a le n t  to  th e  B ig  H atchet Form ation, a l ­

though p r e c is e  c o r r e la t io n  has n o t y e t  been dem onstrated .

Cooks Form ation

The Cooks Form ation c o n ta in s  th e  f i r s t  en d ocero id  zone d escr ib ed  

by Flower (1 9 6 4 ) , and i s  marked by th e  appearance o f  en d ocero id  cep h a lo ­

poda in  th e  E l Paso Group. The typ e s e c t io n  i s  lo c a te d  on th e  n orth ern  

end o f  th e  Cooks Range in  Luna County, New Mexico ( s e c .  11 , T. 20 S . ,

R. 9 W. ) .

With th e  e x c e p t io n  o f  th e  F ran k lin  M ountains where th e  Cooks 

Form ation i s  d o lo m ite , l i g h t - c o lo r e d  c a l c i l u t i t i c  and c a l c a r e n i t i c  lim e­

s to n e s  com prise th e  s e c t io n ,  w ith  some nodular c h e r t ,  s i l i c i f i e d  worm 

t r a i l s ,  s t r o m a to lit e s ,  and f o s s i l  h ash . S i l i c i f i e d  s ip h u n c le s  b e lo n g in g  

to  C liten d o cer a s  and Proendoceras are  th e  most common f o s s i l s  p r e se n t .  

The brach iopod  D iaphelasm a, sm a ll gastrop ods o f  th e  a sp e c t  O p h ile ta  and 

O zarkina, and o c c a s io n a l E van sapsis t r i l o b i t e  fragm ents a ls o  occu r .

The Cooks Form ation reach es a maximum th ic k n e s s  o f  109 f e e t  in  th e  

F ran k lin  M ountains, b u t does n o t exceed  80 f e e t  in  New M exico.

V ic to r io  H i l l s  Form ation

The V ic to r io  H i l l s  Form ation c o n s is t s  o f  m a ssiv e , dark-w eathering  

c a l c i l u t i t i c  lim e s to n e s  w ith  s t r o m a t o l i t i c  r e e f s  and co n g lo m era tic  b ed s . 

T his in c lu d e s  th e  f i r s t  p i lo c e r o id  zone d escr ib ed  by Flow er (1964) and 

was o r ig in a l ly  id e n t i f i e d  in  th e  E ast H i l l s  o f  th e  V ic to r io  M ountains, 

Luna County, New Mexico (SE 1 /4  NE 1 /4 ,  s e c .  2 8 , T. 24 S . , R. 12 W. ) .

The dominant f o s s i l s  are p i lo c e r o id  s ip h u n c le s  w hich can be  

d is t in g u is h e d  from s ip h u n c le s  in  th e  f i r s t  en d ocero id  zone by t h e ir



la r g e r  s i z e ,  advanced cu rv a tu re , and rap id  exp an sion  (F low er, 1 9 6 8 ). 

Sponge fragm ents a re  abundant fo r  th e  f i r s t  tim e in  th e  s e c t io n ,  w h ile  

D iaphelasm a, g a stro p o d s , and o c c a s io n a l E vansapsis specim ens are found  

l o c a l l y .  In  th e  F ran k lin  M ountains th e  V ic to r io  H i l l s  Form ation i s  290 

f e e t  th ic k ,  bu t th e  same form ation  r a r e ly  exceed s 100 f e e t  in  New Mexico.

J o se  Formation

The most con sp icu ou s form ation  in  th e  E l Paso Group i s  th e  J o se  

Form ation, c h a r a c te r iz e d  by b la c k  o o l i t i c  lim e sto n e s  and channel f i l l  

d e p o s its  lad en  w ith  f o s s i l  hash and b la c k  p eb b le co n g lom erates. Kuellmer 

(1956) lo c a te d  the typ e s e c t io n  in  s e c .  11, T. 20 S . , R. 9 W ., Luna 

County, New M exico, b u t Flower (1964) proposed th e  form ation  name fo r  

th e  Jo se  m ining d i s t r i c t  in  the Cooks Range. The o o l i t e  zone i s  com­

monly 30 to  40 f e e t  th ic k  in  New M exico, bu t i s  over 70 f e e t  th ic k  in  

th e  sou th ern  F ran k lin  M ountains (K o ttlo w sk i and LeMone, 1 9 6 9 ).

The abundance o f o o l i t e s  and d is a r t ic u la t e d  f o s s i l  d eb r is  i s  

a t tr ib u te d  to  s h i f t i n g  sh a llo w  m arine en v ironm en ts. The p resen ce  o f  

dark, f e t i d  lim e sto n e  su g g e s ts  th a t r e s t r i c t e d  embayment c o n d it io n s  a ls o  

e x is t e d  fo r  sh o r t  p er io d s  o f  tim e . P y g id ia  and f r e e  cheeks o f  asaphid  

t r i l o b i t e s  are th e  most p r e v a le n t  f o s s i l  rem ains, a lo n g  w ith  d is c o id a l  

gastrop ods (B r id g e in a ) , b rach io p o d s, s le n d e r  cephalopoda, and d ig i t a t e  

a lg a e .

Mud S p rin gs Mountain Form ation

The Mud Springs Mountain Form ation i s  sep a ra ted  from th e  J o se  

Form ation by a few f e e t  o f  t r a n s i t io n a l  c a l c i l u t i t e s .  Flower (1964) 

d es ig n a ted  t h is  form ation  h i s  B r id g e ite s  r e e f  f o r  a m a ssiv e ,

11
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g a str o p o d -r ic h  sequence o f  s t r a t a  exposed  on th e  sou th w estern  f la n k  o f  

Mud Springs M ountain, S ie r r a  County, New M exico ( s e c .  2 5 , T. 13 S . ,  R.

2 W.) .  The r e e f  c o n s is t s  o f  20 to  30 f e e t  o f  l ig h t -w e a th e r in g , c l i f f ­

form ing, s t r o m a t o l i t ic  lim e s to n e , which co n ta in s  th e  la r g e  f l a t  g a s tr o ­

pod B r id g e i t e s . The Mud S p rin gs Mountain Form ation can be reco g n ized  in  

most E l Paso s e c t io n s  in  so u th w estern  New M exico, bu t e i t h e r  through  

e r o s io n  or n o n d e p o s it io n  th e  form ation  i s  ab sen t in  th e  sou th ern  Franklin  

M ountains.

Snake H i l l s  Form ation

The Snake H i l l s  Form ation c o n s is t s  o f  th in -b ed d ed  c a l c i l u t i t e s , 

r e l a t iv e l y  c h e r t - f r e e ,  w ith  v a r ia b le  amounts o f  f o s s i l  d e b r is .  Sm all 

h ig h  and low s p ir e d  gastrop ods are p r e se n t;  th e  o n ly  id e n t i f i a b l e  f o s s i l s  

b elo n g  to  th e  t r i l o b i t e  L e io steg iu m  (F low er, 1 9 6 8 ). The typ e s e c t io n  i s  

lo c a te d  in  th e  Snake H i l l s  about 10 m ile s  sou th w est o f  Deming in  Luna 

County, New Mexico ( s e c .  33 , T. 24 S . , R. 10 W. ) .

The maximum observed  th ic k n e ss  o f  60 f e e t  was measured in  th e  

Cooks Range. The Snake H i l l s  Form ation i s  co n sid ered  th e  y ou n gest u n it  

o f  M iddle Canadian age in  th e  E l Paso Group.

M cK elligon Canyon Form ation

The M cK elligon Canyon Form ation i s  a m a ssiv e  l im e s to n e  sequence  

o f  s t r o m a t o l i t i c  c a l c i l u t i t e s  and b ioherm al b ed s . The typ e l o c a l i t y  i s  

one m ile  w est and 1500 f e e t  sou th  o f  th e  in t e r s e c t io n  o f  lo n g itu d e  106* 

27' 30" and la t i t u d e  31* 47' 30" (E l P aso , T exas, 7 .5  -  m inute quad­

r a n g le , 1955) (K o ttlo w sk i and LeMone, 1 9 6 9 ).



The b a s a l la y e r s  o f  th e  M cK elligon Canyon Form ation b e lo n g  to  

the P i s t o l  Range Member and are c h a r a c te r iz e d  by 30 f e e t  o f  sand and 

d olom ite  in  th e  sou th ern  F ran k lin  M ountains, O verly in g  th e  P i s t o l  Range 

Member are 675 f e e t  o f  a lt e r n a t in g  s t r o m a t o l i t i c  beds and m assive and 

th in -b ed d ed  l im e s to n e s , a lth ou gh  in  New M exico th e  s t r o m a t o l i t i c  beds  

are n o t w e l l  d evelop ed .

Flower (1964) c o r r e la te d  h i s  2nd and 3rd p i lo c e r o id  zones w ith  

the M cK elligon Canyon Form ation, based  on th e  abundance o f  p i lo c e r o id  

s ip h u n c le s  found throughout th e  form ation . Sponges, g a stro p o d s , t r i l o -  

b i t e s ,  and b rach iopods a re  a l s o  p r e s e n t , and in  w e s t  Texas P u lch r ila m in a  

mounds a re  common.

S cen ic  D rive Form ation

The S c e n ic  D rive  Form ation as d escr ib ed  by Flow er (1964) con­

s i s t s  o f  a sandy d o lo m ite , d o lo m ite , and lim esto n e  seq u en ce . The type  

l o c a l i t y  l i e s  d ir e c t ly  above th e  typ e s e c t io n  o f  th e  M cK elligon Canyon 

Form ation. In  th e  sou th ern  F ran k lin  M ountains th e  b ase  o f  th e  form ation  

i s  c h a r a c te r iz e d  by cross-b ed d ed  d o lo m it ic  sa n d sto n e s , p a ss in g  upwards 

in to  arenaceous d o lo m ite s , and f i n a l l y  capped by 200 f e e t  o f  th in -b ed d ed  

l im e s to n e s . The b a s a l la y e r s  b e lo n g  to  th e  B lack  Band D olom ite Member 

and c o n s is t  o f  about 60 f e e t  o f  dark sandy d o lo m ite s . T h is member y ie ld s  

abundant s i l i c i f i e d  f o s s i l s ,  e s p e c ia l ly  C eratopea g a stro p o d s , some 

cephalopods, in c lu d in g  T arphyceras, and o c c a s io n a l p e lecyp od  fragm ents.

The o v e r ly in g  N am eless Canyon Member i s  composed o f  th in -b ed d ed  

c a l c i l u t i t i c  lim e s to n e  w ith  abundant oran ge-w eath erin g  c h e r t .  Faunal

13
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rem ains are  s i l i c i f l e d ,  and in c lu d e  b ra ch iop od s, g a stro p o d s , (C eratopea), 

t r i l o b i t e s ,  and sp on ges.

F lo r id a  M ountains Form ation

The you n gest Canadian and h ig h e s t  E l Paso s t r a t a  b e lo n g  to  th e  

F lo r id a  M ountains Form ation, named by Flower (1964) fo r  rocks ex p ressed  

in  th e  e a s t - c e n t r a l  F lo r id a  M ountains, Luna County, New Mexico ( s e c .  6 ,  

T. 26 S . , R. 7 W.) .  C a lc a r e n ite s  dom inate th e  s e c t io n  in  both  th e  

F lo r id a  and sou th ern  F ran k lin  M ountains, but th e s e  are  in terb ed d ed  w ith  

c a l c i l u t i t e s  in  th e  F lo r id a  M ountains and w ith  oran ge-w eath erin g  s i l t -  

s to n e s  in  the sou th ern  F r a n k lin s .

The form ation  i s  about 35 f e e t  th ic k  and c o n ta in s  an abundant 

and d iv e r se  fauna, c o n s is t in g  o f  B u ttso c era s  and M ich elin o cera s cep h a lo ­

poda, la r g e  b rach iopods in c lu d in g  Syn trop hop sis and T r i to e c h ia , and 

some sm a lle r  D iaparalasm a. T r i lo b i t e s ,  sp on ges, and pelm atozoan fr a g ­

ments are  a ls o  p r e s e n t , a lo n g  w ith  th e  gastrop ods M a clu r ite s  and 

Hormotoma.

Montoya Group

R ichardson (1908) f i r s t  proposed th e  name Montoya fo r  a sequence  

o f  Upper O rdovician  s t r a t a  exposed  n ea r  E l P aso . E n tw is t le  (1944) 

d iv id e d  th e  Montoya in t o  th e  Second V alu e, Par V a lu e , and Raven members, 

but K e lle y  and S ilv e r  (1952) reco g n ized  s t r a t ig r a p h ic  d i s c o n t in u i t ie s  and 

r e v is e d  E n tw is tle * s  term in o lo g y .

The p resen t form ation  names, C able Canyon S an dston e, Upham 

D olom ite , Aleman Form ation, and C utter Form ation, are  taken from s t a t io n s  

a lon g  th e  Santa Fe R ailw ay. The ty p e  s e c t io n  o f  th e  Montoya Group crops
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out in  Cable Canyon o p p o s ite  th e  S i e r r i t e  M ine, C aballo M ountains,

S ie r r a  County, New Mexico (NW 1 /4  s e c .  1 0 , T. 19 S . , R. 4 W.) (K ottlo w sk i 

and LeMone, 1 9 6 9 ).

The Montoya Group has b een  s tu d ie d  e x t e n s iv e ly  by R ichardson  

(1908 , 1 9 0 9 ), N elson  (1 9 4 0 ) , Pray (1 9 5 8 ) , F low er (1 957 , 1 9 6 1 ) , and Howe 

(1 9 5 9 ). The extrem e l a t e r a l  l i t h i c  v a r ia t io n  i s  in  p a rt th e  r e s u l t  o f  

th r e e , p o s s ib ly  fo u r , p e r io d s  o f  d e p o s it io n  sep a ra ted  by in t e r v a l s  o f  

e r o s io n , and a ls o  by w id esp read  r e c r y s t a l l i z a t io n  and d o lo m it iz a t io n .

The b a s a l  Cable Canyon sa n d sto n e  can range from 0 to  30 f e e t  th ic k  in  

l e s s  than 100 yards l a t e r a l l y ,  and a lthough  th e  Montoya Group i s  p r i­

m arily  d o lo m ite , a t  Cooks Peak and in  th e  Hueco M ountains lim e sto n e  on ly  

com prises 50 p e r c e n t o f  th e  s e c t io n .

Flower (1957 , 1961) has i d e n t i f i e d  a v a r ie ty  o f  f o s s i l s  a s so ­

c ia te d  w ith  Montoya Group ro ck s . The most n o ta b le  o f  th e s e  are cep h a lo ­

poda, c o e le n te r a te s  and a tta ch ed  organ ism s, and gastrop od s w hich he has 

c o r r e la te d  w ith  p ost-C anad ian  O rdovician  faunas in  C olorado, W innipeg, 

Hudson's Bay, and G reenland.

Cable Canyon Sandstone

The Cable Canyon Sandstone r e s t s  uncomformably on th e  E l Paso  

Group, form ing an abrupt, d i s t i n c t  c o n ta c t  betw een th e  l i g h t  gray E l 

Paso lim e sto n e  and th e  d ark -w eatherin g  Cable Canyon sandy d o lo m ite . The 

Cable Canyon Sandstone forms a co n sp icu o u s, dark-brown m assive  c l i f f  

w hich i s  u s u a lly  v i s i b l e  from a d is ta n c e .  In most l o c a l i t i e s  th e  forma­

t io n  i s  l i g h t  gray to  medium gray , w ea th er in g  dark g ra y ish  brown in  

m assive  to  th ick -b ed d ed  c l i f f s .  The sands are p o o r ly  s o r te d , commonly



rounded and f r o s t e d ,  and d ecre a se  r a p id ly  upward u n t i l  on ly  s c a t te r e d  

gra in s p e r s i s t  in  th e  low er Upham D olom ite.

Great th ic k n e ss  v a r ia t io n s  e x i s t  in  th e  C able Canyon S an dston e, 

w hich Flower (1965) a t t r ib u t e s  to  pre-Upham e r o s io n . O thers have sug­

g e s te d  th a t  p o s t -E l Paso k a r s t i f i c a t i o n  e x p la in s  th e  v a r ia b le  th ic k n e s s e s  

and th a t  th e  Cable Canyon Sandstone grades d ir e c t ly  in to  th e  o v e r ly in g  

Upham D olom ite .

The Cable Canyon Sandstone r e p r e se n ts  m arine e l a s t i c s  d e p o s ite d  

and reworked in  sh a llo w  Red R iver age s e a s ;  th e  so u rce  area  was a low  

p o s i t iv e  r e g io n  lo c a te d  in  th e  n o rth  n ear Catron County (F ig . 1 ) .

Sparse fa u n a l rem ains are  a r e f l e c t i o n  o f  th e  h igh  energy environm ent 

r e s p o n s ib le  fo r  th e  accum ulation  o f  th e  co a rse  Cable Canyon sa n d s , b u t 

Flower (1961) has id e n t i f i e d  M aclurina , ra re  e n d o c e r o id s , and 

R e c e p ta c u lite s  fragm ents.

Upham D olom ite

The Upham D olom ite appears g r a d a tio n a l from th e  Cable Canyon 

Sandstone and commonly c o n ta in s  sandy le n s e s  n ear th e  b a se . The Upham 

i s  a m a ss iv e , c l i f f - f o r m in g  sequence o f  dark gray d o lo m ite s  w ith  l i t t l e  

or no ev id en ce  o f  o r ig in a l  bedding p reserv ed . P r io r  to  d o lo m it iz a t io n  

th e  Upham Form ation was probably a c r in o id a l  c a lc a r e n it e ,  as su g g este d  

by Red R iver fauna and o c c a s io n a l u n a ltered  s e c t io n s ,  such as th e  rep re­

s e n t a t iv e  lim e sto n e  a t  Cook's Peak.

Flower (1965) fu r th e r  su b d iv id ed  th e  Upham in to  th ree  L it h ic  

U n its:  (1 ) low er dark m assive  b ed s; (2 ) m iddle c a lc a r e n it e s  w hich are

th in ,  l ig h t - c o lo r e d  and c r in o id a l  to  th e  e a s t ,  bu t th ic k e r  and darker

16
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w ith  abundant brach iopods in  th e  w e s t;  and (3) an upper m assive  la y e r  

which may co n ta in  ir r e g u la r  to  rounded c h er t n o d u le s . T h ickness o f  

th e  Upham D olom ite i s  r e l a t i v e l y  uniform  in  New Mexico and w est T exas, 

ranging  from 70 to  110 f e e t ,  ex ce p t where b e v e le d  by post-M ontoya  

e r o s io n . Red R iver age fauna dom inates th e  s e c t io n ,  and in c lu d e s  

R e c e p ta c u li te s , M a c lu r ite s  and Hormotoma, t r i l o b i t e s ,  b ra ch io p o d s, 

c o e le n t e r a t e s , and cephalopods.

Aleman Formation

The Aleman Form ation eq u ates w ith  E n tw is t ie ’ s Par V alue Member, 

and i s  th e  most con sp icu ou s form ation  in  the e n t ir e  Lower P a le o z o ic .  

In te r la y e r e d  banded c h er t and d o lom ite  ty p ify  th e  s e c t io n ,  w ith  a general 

in c r e a s e  in  ch er t and a d ecrea se  in  d o lom ite  u p se c t io n . The ch er t  

w eath ers w h ite  to  b u rn ished  red  in  s tr o n g  r e l i e f  a g a in s t  th e  l e s s  

r e s i s t a n t  l i g h t  to  medium gray d o lo m ite , and cou ld  r e p r e se n t  primary  

(o r  a t  l e a s t  penecontem poraneous) d e p o s it io n  o f  s i l i c a  in  a r e s t r i c t e d  

m arine environm ent.

The Aleman Form ation r e s t s  discom form ably on th e  Upham D olom ite , 

and ranges from 70 to  200 f e e t  in  th ic k n e s s .  L im estone e x i s t s  l o c a l l y  

in  th e  s e c t io n ,  b u t where d o lo m it iz a t io n  i s  advanced, s i l i c i f i e d  f o s s i l s  

are th e  on ly  remnants o f  th e  o r ig in a l  d e p o s it io n a l  environm ent.

Flower (1957) su b d iv id ed  th e  Aleman in to  fou r  z o n e s : (1 ) b a s a l

Z ygosp ira ; (2 ) R a fin esq u in a ; (3 ) Rynchotrema cap ax; and (4) th e  upper­

most "m egaripple" zon e. In  a d d it io n  to  th e  faunas fo r  w hich each zone i s  

named, an abundance o f  c o r a ls ,  b ra ch io p o d s, b ry o zo a n s , and t r i l o b i t e s  can 

be found throughout th e  s e c t io n .  The "m egaripple" zone c o n ta in s  o n ly  a
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sp a rse  fauna, and i s  r e s t r i c t e d  to  exp osu res in  the northern and e a s te r n  

s e c t io n s .

C u tter  Formation

At th e  top o f  th e  Montoya Group i s  th e  C utter Form ation, a l i g h t  

to  medium gray, f in e -g r a in e d  d o lo m ite  p r e v io u s ly  c a l le d  th e  Valmont 

D olom ite by Pray (1953) and th e  Raven Member by E n tw is t le  (1 9 4 4 ) . The 

C utter i s  sep a ra ted  from th e  Aleman Form ation by a minor d isc o n fo r m ity ,  

and ranges from 150 to  210 f e e t  th ic k  where n o t th in n ed  by post-M ontoya  

e r o s io n .

Chert n od u les are  s c a t te r e d  n ear th e  b a se  o f  th e  seq u en ce , b u t  

d ecre a se  upward in  both  s i z e  and number. Faunal rem ains are  sp a r se ,  

b u t Flower (1965) l i s t s  one to  th r e e  zones b ased  on s i l i c i f i e d  c o r a l s , 

m ainly P a le o f a v o s i t e s , and a n o n r e s is ta n t  s i l t s t o n e  y ie ld in g  p elecyp od  

and brach iopod  fragm ents.



LOCAL STRATIGRAPHY

V ic to r io  Mountains

The V ic to r io  M ountains, lo c a te d  due so u th  o f  Gage, New M exico, 

a re  composed o f  T e r tia r y  v o lc a n ic s  in  th e  n orth  and w e s t ,  and Lower 

P a le o z o ic  sed im en ts in  th e  sou th  and e a s t  (F ig . 1 ) .  The E l Paso Group 

i s  exposed  in  th e  E ast H i l l s  (G risw old , 1 9 6 1 ), where th e  most com plete  

s e c t io n  i s  504 f e e t  th ic k  (F ig . 5 ) .  The b ase  o f  t h i s  s e c t io n  i s  a near­

bedding p lan e f a u l t  w hich l o c a l l y  tr a n s e c ts  bedding p la n es  and clim bs up 

through th e  s e c t io n  from so u th e a s t  to  n o rth w est. The f a u l t  i s  charac­

t e r iz e d  by s i l i c i f i e d  b r e c c ia ,  and b r in g s  Montoya (C able Canyon and 

Upham) Group rocks in  c o n ta c t  w ith  th e  E l Paso lim e s to n e  on th e  n orth ­

w est f la n k  o f  th e  E ast H i l l s .  Minor b r e c c ia  s t r in g e r s  ex ten d  ou t from  

th e  main f a u l t  zon e, and l o c a l l y  some s k a m i f ic a t io n  has occurred  

a d ja cen t to  th e  main f a u l t .

Bedding in  th e  low er u n its  i s  d isru p ted  and e r r a t ic  b ecau se  o f  

l o c a l  f o ld in g  and f a u l t in g .  In  g e n e r a l, a N. 65° W ., 24° SW. a t t i t u d e  

o f  th e  bedding i s  m ain ta in ed  throughout th e  E l Paso Group on th e  E ast  

H i l l s .

The Montoya Group crops ou t on th e  n orth  s id e  of Mine H i l l ,  a l ­

though e x te n s iv e  f a u l t in g  has d isru p ted  th e  s e c t io n  and nowhere i s  th ere  

a continuous ex p osu re . A l l  fo u r  form ation s o f  th e  Montoya Group are  

p r e s e n t , b u t s i l i c i f i c a t i o n  r e la t e d  to  f a u l t in g  and m in e r a liz a t io n  o f  

the o v e r ly in g  S ilu r ia n  Fusselm an D olom ite have s i g n i f i c a n t l y  a lt e r e d  

much o f  th e  o r ig in a l  l i t h o lo g y .  As much as 389 f e e t  o f  Montoya Group

19
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1/2
wmtz

1 m ile  
H / l i n e  o f  t r a v e r s e

F ig . 5 . L o c a tio n  map o f  m easured  s e c t io n s  in  th e  V ic to r io  M o u n ta in s, 
Luna C ounty , New M exico .

(G age, New M exico, 7 .5  -  m in u te  q u a d ra n g le ,  1 9 6 3 ).
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rocks are exposed  on Mine H i l l .  However, t h i s  f ig u r e  v a r ie s  down to  360 

f e e t  b eca u se  o f  p o s t-O r d o v ic ia n , p r e -S ilu r ia n  e r o s io n  o f  th e  C utter  

Form ation.

E l Paso Group

The E l Paso Group i s  w e l l  exposed  on th e  la r g e s t  h i l l  in  th e  E ast  

H i l l s  (F ig . 6 ) .  The s e c t io n  in c lu d e s  th e  B ig H atchet Form ation a t  th e  

b a se , and co n tin u es  up through th e  Mud Springs Mountain Form ation (F ig .  

3 ) .  Minor f a u l t in g  i s  u b iq u ito u s , b u t s t r a t a  are  w e l l  exposed  and a 

continuous s e c t io n  can be measured from th e  b a se  to  th e  top  o f  th e  h i l l .

The o ld e s t  form ation  exposed in  th e  V ic to r io  M ountains i s  th e  

B ig  H atchet Form ation. T hin-bedded, s i l t y ,  c a l c i l u t i t i c  to  c a lc a r e n i t i c  

l im e sto n e  i s  th e  dominant l i t h o lo g y ,  form ing a con tin u ou s s e r ie s  o f  one 

to  fo u r - fo o t  s t e p - l ik e  le d g e s .  F in e -g r a in e d , su b h ed ra l q u artz i s  e sp e­

c i a l l y  abundant near th e  b a se  o f  th e  fo rm ation , and appears to  be an 

overgrow th on c le a r  sand. The upper two u n its  c o n ta in  d o lom old ic  ch e r t  

lo c a l iz e d  in  ir r e g u la r ly  shaped pods and le n s e s  (F ig . 7 ) .  E leven  and 

o n e -h a lf  f e e t  above th e  b ase  o f  u n it  4 i s  a sm a ll tw o -fo o t  d i o r i t i c  to  

d ia b a s ic  s i l l  th a t  i s  o n ly  lo c a l ly  exposed  on th e  n o r th e a s t  s id e  o f  th e  

h i l l ,  bu t can e a s i l y  be tra ce d  on th e  quarry w a l l  lo c a te d  on th e  so u th ­

w est s id e  o f  th e  E ast H i l l s  (F ig . 6 ) .

A nastom osing burrow c a s t s  w ea th er  in  s tro n g  r e l i e f  on bedd ing  

p la n es  throughout th e  B ig  H atch et Form ation, and appear to  be s i l i c i f i e d  

or a t  l e a s t  co n c e n tr a tio n s  o f  s i l t y  or  sandy m a te r ia l .  F o s s i l  rem ains 

are r a r e , and what i s  p re se n t i s  too  sm a ll fo r  adequate i d e n t i f i c a t i o n . 

L ocal d ia g e n e s is  has a l t e r e d  th e  c a l c i l u t i t e  by r e c r y s t a l l i z a t io n  to  a
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F ig . 6 . The E a s t H i l l s  in  th e  V ic to r io  M o u n ta in s , as seen  from  Mine 
H i l l .

(N ote l im e s to n e  q u a rry  in  l e f t  f o re g ro u n d .)

V
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F ig . 7. C hert pods and le n s e s  w e a th e r in g  in  r e l i e f  in  u n i t  4 o f  th e  
B ig H a tc h e t F o rm atio n , V ic to r io  M oun tains.
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medium c r y s t a l l in e  lim e s to n e , b u t in  g en era l th e  a p h a n it ic  t e x tu r e  has  

been p reserv ed . One hundred and n in e  f e e t  o f  s t r a t a  w ere a s s ig n e d  to  

the B ig  H atchet Form ation, b u t w ith o u t a d i s t i n c t  b a s a l c o n ta c t  on ly  a 

p a r t ia l  s e c t io n  must be p r e s e n t .

The c o n ta c t  betw een th e  B ig  H atchet Form ation and th e  o v e r ly in g  

Cooks Formation i s  n o t l i t h o l o g i c a l l y  sharp nor d i s t i n c t ,  but a la c k  o f  

c h er t n od u les and th e  appearance o f  en d ocero id s are s tr o n g  ev id en ce  fo r  

the b eg in n in g  o f  F low er’ s (1964) 1 s t  Endoceroid zon e. S i l t y ,  l i g h t  brown 

c a lc a r e n i t i c  lim e s to n e  com prises th e  fo rm ation , w ith  a con sp icu ou s  

absence o f  c h e r t . Pods and le n s e s  s im ila r  to  th o se  o f  c h e r t  in  th e  B ig  

H atchet Form ation a re  p r e se n t  in  r e l i e f ,  bu t c lo s e r  exam ination  r e v e a ls  

them to  b e  "pseudocherty" co n c e n tr a tio n s  o f  ca lca reo u s  s i l t  and sand.

S i l t  i s  a ls o  p r e v a le n t  in  w isp y , wavy in t e r c a la t io n s  w hich w eath er in  

s tro n g  r e l i e f .

Subhedral q u artz  c o n tin u es  to  appear in  in s o lu b le  r e s id u e s ,  

a lon g  w ith  minor amounts o f  f in e l y  d issem in a ted  m u scov ite  f la k e s .  Both 

o f  th e s e  e lem en ts su g g e s t  a u th ig e n ic  growth w hich may have fo llo w e d  

c lo s e ly  w ith  th e  d ia g e n e t ic  r e c r y s t a l l i z a t ip n  o f  th e  o r ig in a l  l im e s to n e .  

The f i r s t  appearance o f  lo n g , s le n d e r  en d ocero id  s ip h u n c le s  ( in c lu d in g  

Proendoceras) occurs in  th e  Cooks fo rm a tio n , b u t a lo n g  w ith  gastrop ods  

th e s e  f o s s i l s  are  n o t abundant. Burrow c a s ts  w ea th er in g  in  s tr o n g  r e l i e f  

on bedding p la n es  com plete th e  fa u n a l ev id en ce  found in  th e  Cooks 

Form ation.

The V ic to r ia  M ountains a re  th e  typ e l o c a l i t y  o f  th e  V ic to r ia  

H i l l s  Form ation, where 161—1 /2  f e e t  are  exposed  above th e  Cooks Forma­

t io n .  The c o n ta c t betw een th e s e  form ation s i s  n o t sharp and appears
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g r a d a tio n a l. S i l t y ,  gra y -w ea th erin g  c a l c i l u t i t i c  and l o c a l l y  c a lc a r e n i-  

t i c  lim e sto n e  i s  th e  dominant l i t h o lo g y .  T hese lim e s to n e s  a ls o  c o n ta in  

th e f i r s t  appearance o f  p i lo c e r o id s  in  th e  E l Paso Group. G astropod, 

brach iop od , and cephalopod hash i s  s c a t te r e d  throughout th e  V ic to r io  

H i l l s  Form ation, in c r e a s in g  in  co n ten t u p se c t io n  but u s u a lly  to o  sm a ll  

fo r  id e n t i f i c a t i o n .  However, some s i l i c i f i e d  cephalopod s ip h u n c le s  are  

o f  th e  a sp ec t B iso n o c e r a s , S te n o p ilo c e r a s , and C lite n d o c e r a s , and 

brach iopod  fragm ents b e lo n g in g  to  D iaphelasm a and F in k eln b u rg ia  have  

been reco v ered . In  a d d it io n , sm a ll (1 /4  in ch ) sp h eres found in  u n it  27 

appear to  be G ir v a n e lla , a lth ou gh  th in  s e c t io n s  r e v e a l a g en era l la c k  o f  

in t e r n a l  s t r u c tu r e .

Subhedral to  eu h ed ra l q u artz i s  s c a t te r e d  throughout the fprela­

t io n ,  w h ile  sm a ll f la k e s  o f  m u scov ite  become abundant n ear th e  to p . 

S im ila r ly ,  d o lom old ic  ch er t i s  sp a rse  n ear th e  b a s e , and then  in c r e a s e s  

s u b s t a n t ia l ly  in  th e  upper u n it s .

The J ose  Form ation, t y p ic a l ly  c a l le d  th e  O o lite  zon e, crops ou t  

near th e  top o f  th e  E ast H i l l s .  Very dark gray , f e t i d ,  c a l c a r e n i t i c  

lim e sto n e  co n ta in s  abundant o o l i t e s  in term ix ed  w ith  in t r a c l a s t s  and a 

myriad o f  f o s s i l  fragm ents. B rach iopod s, g a stro p o d s , and t r i l o b i t e s  

(o f  th e  a sp e c t  A u lacop aria) have been r e c o g n iz e d . A lthough o n ly  26 1 /2  

f e e t  are p r e s e n t , th e  extrem e l i t h o l o g i c  c o n tr a s t  betw een  th e  J o se  

Form ation and a d ja cen t beds make i t  a very  con sp icu ou s form ation  and an 

e x c e l l e n t  marker h o r iz o n  fo r  r e g io n a l c o r r e la t io n .  P o s t -d e p o s i t io n a l  

r e c r y s t a l l i z a t io n  has d estro y ed  o r ig in a l  s t r u c tu r e s ,  b u t p r e f e r e n t ia l  

s i l i f i c a t i o n  o f  o o l i t e s  has g r e a t ly  enhanced t h e ir  appearance on ex ­

posed  s u r f a c e s .
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The Mud Springs Mountain Form ation co n ta in s  th e  you n gest E l Paso  

rocks exposed  in  th e  V ic to r io  M ountains. U n fo r tu n a te ly , e r o s io n  i s  

r e sp o n s ib le  fo r  rem oving a l l  bu t 12 1 /2  f e e t  o f  th e  form a tio n . T his i s  

th e  B r id g e ite s  r e e f  d escr ib ed  by Flow er (1 9 6 4 ) , a c c u r a te ly  named fo r  th e  

la r g e  f l a t  gastropod  B r id g e ite s  w hich i s  abundant throughout the forma­

t io n .  A sm a lle r , h ig h e r  s p ir e d  gastropod  found in  a s s o c ia t io n  i s  id e n ti­

f ie d  as B r id g e in a , and i s  o f te n  s i l i c i f i e d ,  w ea th erin g  in  r e l i e f  (F ig .

8 ) .  Other f o s s i l s  are abundant but much too  sm a ll fo r  e x tr a c t io n  and 

i d e n t i f i c a t io n .

Dark gray c a l c i l u t i t i c  lim e s to n e  c o n s t i tu te s  th e  form a tio n , and 

although  i t  i s  a c l i f f - f o r m in g ,  s t r o m a t o l i t i c  sequence e lsew h ere  in  New 

M exico, th e  Mud Springs Mountain Form ation e x h ib it s  n e ith e r  o f  th e s e  

fe a tu r e s  in  th e  V ic to r io  M ountains.

Montoya Group

The term in a tio n  o f  th e  E l Paso Group a t  the Mud Springs Mountain 

Formation in d ic a t e s  th a t  more than 500 f e e t  o f  younger E l Paso beds are  

ab sen t b eca u se  o f  e r o s io n , f a u l t in g ,  an d /or n o n d e p o s it io n . L im ited  ou t­

crops o f  E l Paso Group rocks e x i s t  near th e  b a se  o f  Mine H i l l  below  th e  

Montoya, bu t extrem e f a u l t in g  and b r e c c ia t io n  do n o t perm it a ccu ra te  

c o r r e la t io n  o f  th e se  b ed s.

The Montoya Group rocks exposed  on Mine H i l l  are o f f s e t  by 

fa u lt in g  and h ig h ly  b r e c c ia te d ,  making s e c t io n  measurement d i f f i c u l t  and 

o fte n  u n r e l ia b le .  However, th e  form ation s in  th e  Montoya Group are  

l i t h o l o g i c a l l y  d i s t i n c t ,  and can be tra ce d  ou t l a t e r a l l y  when f a u l t in g  

cu ts  a cro ss  bedd ing p la n e s .
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F ig . 8. S i l i c i f i e d  molds o f  B rid ge in a  gastropods found in  u n it  38, 
Mud Springs Mountain Form ation, V ic to r io  M ountains.
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The Cable Canyon Sandstone and th e  Upham Form ation form a sh e e r  

c l i f f  w hich i s  v i s i b l e  from atop th e  E ast H i l l s .  The low er Cable Canyon 

r e s t s  unconform ably on th e  E l Paso lim e s to n e , and n o t on ly  r e p r e se n ts  a 

d i s t in c t  l i t h o l o g i c  change, but a ls o  a s ig n i f i c a n t  change in  d ia g e n e t ic  

r e c r y s t a l l i z a t io n  and d o lo m it iz a t io n . S ix te e n  f e e t  o f  dark, brown­

w eath erin g  d o lo m it ic  san d sto n e  are  exposed on Mine H i l l ,  co n ta in in g  

medium to  c o a r se , p o o r ly  s o r te d ,  rounded and fr o s te d  sand. Bedding has  

been obscured by d o lo m it iz a t io n ,  a lo n g  w ith  f o s s i l s  and any o th er  s e d i­

mentary s t r u c t u r e s .

The Upham D olom ite appears g r a d a tio n a l from th e  Cable Canyon 

S andstone, b u t a minor e r o s io n a l  unconform ity may e x i s t  l o c a l l y .  The 

Upham i s  dark gray and very  sandy n ear  th e  b a se  o f  th e  form ation , 

changing u p se c tio n  in to  f o s s i l i f e r o u s  d o lom ite  and f i n a l l y  in to  ch erty  

d o lo m ite . F if ty - s e v e n  f e e t  o f  c a l c e r e n i t i c  d o lo m ite  form a sh e a r , r e ­

s i s t a n t  le d g e ,  and co n ta in  s c a t t e r e d  b rach iopods and c o r a ls  w ith  o c c a -  ' 

s io n a l  i n t r a c l a s t i c  zo n es . As in  the Cable Canyon San dston e, p o s t -  

d e p o s it io n a l  r e c r y s t a l l i z a t io n  and d o lo m it iz a t io n  has era sed  o r ig in a l  

te x tu r e s  and s tr u c tu r e s  in  th e  Upham D o lom ite . Only a few s c a t te r e d  

f o s s i l s  have escap ed  a l t e r a t io n .

The Aleman Form ation i s  rep resen ted  by  223 f e e t  o f  lam inated  

ch ert and c a l c i l u t i t i c  d o lo m ite . The d o lom ite  w ea th ers l i g h t  gray to  

brown in  s tro n g  r e c e s s e s  compared to  th e  r e s i s t a n t ,  one to  th r e e  in c h ,  

b u ff  gray to  b la c k  c h er t la y e r s  (F ig . 9 ) .  The amount o f  c h e r t  in c r e a s e s  

s u b s t a n t ia l ly  u p se c t io n , a lo n g  w ith  th e  tendency to  be more ir r e g u la r  

and n od u lar . L o c a lly , how ever, s i l i c i f i c a t i o n  r e la t e d  to  f a u l t in g  

accou n ts fo r  some o f  th e  ch er t and a ls o  a f fe c t s  th e  la y e r in g  h ig h e r  in
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F ig . 9 . In te r la y e r e d  ch ert and d olom ite  ty p ic a l  o f  the Aleman Formation  
in  the V ic to r io  M ountains.
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th e  s e c t io n .  Faunal rem ains a re  sp a r se , and u s u a lly  s i l i c i f i e d  beyond  

r e c o g n it io n .

The C u tter  Form ation com p letes th e  Montoya group, bu t p o s t -  

O rdovician , p r e -S i lu r ia n  e r o s io n  has removed over h a l f  o f  th e  exp ected  

th ic k n e s s .  S ix ty - fo u r  to  n in e ty - th r e e  f e e t  o f  l i g h t  to  medium gray , 

c a l c i l u t i t i c  d o lom ite  i s  exposed  below  the S i lu r ia n  Fusselm an D olom ite . 

The C utter Form ation c o n ta in s  a few ch ert n od u les n ear th e  b a s e , w ith  

s i l t  s c a t te r e d  throughout th e  form ation .

Snake H i l l s

The Snake H i l l s  a re  lo c a te d  10 m ile s  sou th w est o f  Deming, New 

M exico, and due so u th  o f  Reef Mountain (F ig . 1 ) .  They are a s e r i e s  o f  

low , r o l l in g  h i l l s  composed o f  E l Paso Group rocks in  th e  e a s t ,  and 

Montoya sed im en ts in  th e  w est (F ig . 1 0 ) .

The E l Paso Group i s  371 f e e t  th ic k , and in c lu d e s  beds from th e  

V ic to r io  H i l l s  Form ation up through th e  Snake H i l l s  Form ation. The 

s e c t io n  i s  rep ea ted  s e v e r a l  tim es due to  a s e r i e s  o f  n o r th -so u th  im bri­

c a te  f a u l t s  w hich p r o g r e s s iv e ly  e le v a t e  th e  s e c t io n  from e a s t  to  w e s t .  

C onsequently , th e  b ed d in g  a t t i t u d e  s t r ik e s  n o r th -so u th  and d ip s 10° to  

th e  w e s t .

The Montoya Group com prising  th e  w estern  h i l l s  i s  a ls o  o f f s e t  by 

f a u l t in g ,  but a con tin u ou s s e c t io n  from th e  b a s a l  Cable Canyon san d ston e  

up through th e  Aleman Form ation i s  exposed  on th e  la r g e s t  h i l l .  Two 

hundred, fou r and o n e -h a lf  f e e t  o f  Montoya Group s t r a t a  a re  r e p r e se n te d , 

b u t an eq u a l th ic k n e ss  i s  a b sen t due to  p o st-O rd o v ic ia n  e r o s io n .
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10. L o c a tio n  map o f  m easu red  s e c t i o n s  i n  th e  Snake H i l l s ,  Luna C ounty , New M exico. 

(B ow lin  Ranch and Red M oun ta in , New M exico , 7 .5  -  m inu te  q u a d ra n g le s , 1 9 6 5 .)
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The E l Paso Group in  th e  Snake H i l l s  c o n s is t s  o f  b a s a l  d o lo m it ic  

u n it s  o v e r la in  by th in -b ed d ed , c a l c i l u t i t i c  and c a l c a r e n i t i c  l im e s to n e s .  

The V ic to r io  H i l l s  i s  th e  lo w e s t  exposed  form ation  and i s  composed o f  

g ra y ish  oran ge-w eath erin g  c a l c a r e n i t i c  d o lo m ite . S i l t  i s  l o c a l l y  abun­

dant, a lon g  w ith  s c a t te r e d  c h e r t n od u les and le n s e s .  P e r v a siv e  d o lo m iti-  

z a t io n  has era sed  any ev id e n c e  o f  bedding and in t e r n a l  s t r u c tu r e s ,  a l ­

though p r e f e r e n t ia l ly  s i l i c i f i e d  f o s s i l s  can be found w ea th er in g  in  

r e l i e f  on exposed s u r fa c e s .  Gastropod and brachiopod fragm ents are  

l o c a l l y  abundant, w h ile  s i l i c i f i e d  p i lo c e r o id  s ip h u n c le s ,  such as  

M eso p ilo cera s , and en d ocero id s o f  th e  a sp e c t  B iso n o cera s and B aschoceras  

(F low er, 1975) are  e s p e c ia l ly  common in  th e  upper u n i t s .

O ver ly in g  th e  V ic to r io  H i l l s  Form ation w ith  a few f e e t  o f  in t e r ­

bedding i s  th e  J o se  Form ation, F lo w er 's  (1964) O o lite  zon e. T h ir ty -  

th ree  f e e t  o f  s i l t y ,  th in -b ed d ed , gray c a lc a r e n it e  form a s t e p - l i k e  ledge 

in  c o n tr a s t  to  th e  s lo p e -fo r m in g  V ic to r io  H i l l s  Form ation. O o l it e s  a re  

abundant, o f te n  r e c r y s t a l l i z e d  and u s u a lly  a s s o c ia te d  w ith  b ioherm al 

f o s s i l  d e b r is .  G astropods, b ra ch io p o d s, t r i l o b i t e s ,  and cephalopoda are  

common, but to o  sm a ll and x n e x tr a c ta b le  fo r  id e n t i f i c a t i o n .  In  th e  

low er u n i t s , 1 /4  in ch  a p h a n it ic  sp h eres  w eather ou t co m p lete ly  from th e  

f r ia b l e ,  co a rse  c r y s t a l l in e  l im e s to n e . Thin s e c t io n s  r e v e a l th e s e  to  be  

s t r u c t u r e le s s  m ic r o c r y s ta l l in e  lim e s to n e , p o s s ib ly  a lg a l  in  o r ig in  and 

r e la te d  to  G ir v a n e lla .

A 22 fo o t  t r a n s i t io n  zone se p a r a te s  th e  J o se  and th e  Mud Springs  

Mountain Form ations. The zone c o n ta in s  abundant i n t r a c l a s t s  in  a th in -  

bedded, gra y -w ea th erin g  c a l c a r e n i t i c  lim e s to n e . The Mud S p rin gs Mountain

El Paso Group
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Formation i s  n o t w e l l  d eveloped  in  th e  Snake H i l l s .  T h ir ty - th r e e  and 

o n e -h a lf  f e e t  o f  s i l t y ,  th in -b ed d ed  c a l c i l u t i t e  com prises th e  s e c t io n ,  

form ing a s e r i e s  o f  s t e p - l i k e  le d g e s  up to  f i v e  f e e t  th ic k . Chert and 

s i l t  are s c a t te r e d  throughout th e  form a tio n , and w eather in  s tr o n g  r e l i e f  

as h a c k ly , ir r e g u la r  in t e r c a la t io n s . Channel f i l l ,  i n t r a c l a s t s ,  and 

cro ss-b ed d in g  occu r l o c a l l y ,  w h ile  b ioherm al f o s s i l  d e b r is . i s  abundant 

a t  a l l  l e v e l s .  Cephalopod, b rach iop od , and gastrop od  fragm ents are  

common, b u t th e  la r g e  f l a t  gastropod  B r id g e ite s  i s  the o n ly  id e n t i f i a b l e  

genus.

The Snake H i l l s  are the typ e  l o c a l i t y  fo r  th e  Snake H i l l s  Forma­

t io n .  One hundred fo r ty —f iv e  f e e t  o f  th in -b ed d ed , c a l c i l u t i t i c  lim e­

s to n e  are  exposed on th e  h ig h e s t  h i l l ,  and r e p r e se n t  th e  y ou n gest forma­

t io n  in  th e  Snake H i l l s  o f  E l Paso Group age. The gra y -w ea th erin g  lim e­

s to n e  i s  l o c a l l y  r ic h  in  ch er t pods and n o d u le s , w hich may o r  may n o t be 

a s s o c ia te d  w ith  w isp y  s i l t  in t e r c a la t io n s  w eath erin g  in  r e l i e f .

F o s s i l s  are  abundant throughout th e  form a tio n , o f te n  lo c a l iz e d  in  

le n s e s  and b ioherm al zo n e s . Low and h igh  s p ir e d  gastrop ods are common, 

in c lu d in g  P r o l io s p ir a  and M a c lu r ite s . C liten d o cer a s  s ip h u n c le s  are  

s i l i c i f i e d  and w eath erin g  in  r e l i e f ,  as are some sponges o f  th e  a sp e c t  

A rchaeosouphia. B rachiopods and t r i l o b i t e s  com plete th e  fauna, bu t many 

fragm ents are too  sm a ll to  id e n t i f y .

A com bination  o f  f a u l t in g  and e r o s io n  a ccou n ts fo r  th e  absence  

o f  a la r g e  p a r t o f  th e  E l Paso Group in  th e  Snake H i l l s .  Beneath th e  

Cable Canyon Sandstone are  l im it e d  exp osu res o f  l im e s to n e , b u t t h e ir  

p o s it io n  in  th e  s t r a t ig r a p h ic  s e c t io n  cannot b e  a c c u r a te ly  determ ined .
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The Montoya Group forms th e  w estern  c lu s t e r  o f  low r o l l in g  h i l l s  

in  th e  Snake H i l l s  (F ig . 1 0 ) .  The b a s a l c o n ta c t  w ith  th e  E l Paso Group 

i s  sharp and d i s t i n c t ,  bu t th e  C utter Formation and p a r t o f  th e  Aleman 

have been  removed by p o st-O r d o v ic ia n  e r o s io n . A t o t a l  o f  204 1 /2  f e e t  

o f  Montoya Group sed im en ts are  exposed  in  th e  Snake H i l l s .  However, 

t h i s  th ic k n e s s  may r e p r e se n t  l e s s  than h a l f  o f  th e  normal th ic k n e ss  

developed  e lsew h ere  in  so u th w estern  New M exico. Bedding a t t i t u d e s  are  

s im ila r  to  th o se  found in  t h e .E l  Paso Group, w h ile  throughgoing f a u l t s  

are l e s s  p e r v a s iv e .

The Cable Canyon Sandstone i s  w e l l  developed  a t  th e  b a se  o f  th e  

Montoya Group. T w en ty -six  f e e t  o f  d o lo m itic  san d ston e and sandy dolom ite  

form a sh ea r , r e s i s t a n t  c l i f f  w ith  th e  o v e r ly in g  Upham D olom ite . The 

Cable Canyon Form ation co n ta in s  p o o r ly  s o r te d , rounded to  subrounded, 

fr o s te d  sand g ra in s  in  a brow n-w eathering c a l c a r e n i t i c  d o lo m ite  m a tr ix . 

D o lo m itiz a tio n  has era sed  any ev id en ce  o f  bedding or  o th e r  sed im en tary  

s t r u c tu r e s ,  and o n ly  a few s c a t te r e d  f o s s i l  fragm ents have escap ed  

a l t e r a t io n .

An e r o s io n a l unconform ity  ap p a ren tly  se p a r a te s  th e  Upham D olom ite  

from th e  Cable Canyon San dston e. The b a se  o f  th e  Upham co n ta in s  abundant 

p o o rly  s o r te d ,  rounded sand g r a in s , bu t h ig h e r  in  th e  'form ation  t e r r ig e ­

nous m a te r ia l i s  co n sp icu o u sly  a b se n t. S m all, r e c r y s t a l l i z e d  f o s s i l  

fragm ents are v i s i b l e  on th e  brow n-w eathering , m assive  c a l c a r e n i t i c  

d o lo m ite ; how ever, th ey  d e fy  e x tr a c t io n  and id e n t i f i c a t i o n .  Very minor 

ch ert b r e c c ia  i s  s c a t te r e d  n ear th e  top o f th e  Upham Form ation, b u t t h is

Montoya Group
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i s  probably an in g r e s s  o f  s i l i c i f i c a t i o n  w hich occurred  in  th e  Aleman 

Form ation.

E rosion  has s tr ip p e d  away p a rt o f  th e  Aleman Form ation, le a v in g  

a one hundred and tw en ty -fo u r  fo o t  s e c t io n  w hich i s  w e l l  developed  and a 

r e s i s t a n t  c l i f f - f o r m e r .  Brow n-w eathering c a l c i l u t i t i c  d o lom ite  i s  i n t e r -  

bedded w ith  two to  th ree  in ch  red c h e r t l a y e r s . The t o t a l  ch er t co n ten t  

i s  r e l a t iv e l y  h ig h  throughout th e  form ation , and near th e  top o f  th e  s e c ­

t io n  d o lo m ite  i s  a lm ost co m p lete ly  a b sen t. The ch er t w eath ers in  s tr o n g  

r e l i e f  in  continuous la y e r s  and bands low in  th e  fo rm a tio n , and then  

becomes nodular and ir r e g u la r  u p se c t io n . • Faunal rem ains are  ab sen t or  

o b l i t e r a te d  by d o lo r a it iz a t io n , and o r ig in a l  bedding i s  o n ly  p reserv ed  

where ch er t and d o lo m ite  in t e r la y e r in g  i s  l a t e r a l l y  co n tig u o u s.

B ig  F lo r id a  Mountains

The B ig  F lo r id a  M ountains l i e  so u th e a s t  o f  Deming, New M exico, 

and tren d  n o r th -so u th  fo r  a lm ost 10 m ile s  (F ig . 1 ) .  C on sid erab le  

f a u l t in g  and u p l i f t  have brought Precambrian rocks in  c o n ta c t  w ith  

Lower and Upper P a le o z o ic  sed im en ts . At C a p ito l Dome, lo c a te d  on th e  

n orth w est f la n k  o f  th e  ran ge, Lower P a le o z o ic  s t r a t a  r e s t  d ir e c t ly  on 

Precambrian g r a n ite ,  r e p r e se n t in g  a n ea r-co n tin u o u s sequence o f  d ep o s i­

t io n  through th e  O rdovician  (F ig . 1 1 ) .

The E l Paso and Montoya Groups are w e l l  d eveloped  a t  C a p ito l  

Dome, a lth ou gh  post-M ontoya e r o s io n  has removed a l l  o f  th e  C utter Forma­

t io n  and some o f  th e  Aleman. Bedding v a r ie s  l o c a l l y  due to  f a u l t in g  and 

fo ld in g ,  b u t a N .40° E .,3 0 °  SE. a t t i t u d e  i s  th e  average p o s i t io n  o f  th e

b ed s.
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F ig . 11. L o c a tio n  map o f  m easured  s e c t io n s  a t  C a p i to l  Dome in  th e  B ig 
F lo r id a  M o u n ta in s, Luna C ounty , New M exico.

( C a p i to l  Dome, New M exico, 7 .5  -  m in u te  q u a d ra n g le , 1 9 6 5 .)
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The E l Paso Group a t  C a p ito l Dome i s  one o f  th e  most con tin u ou s  

and b e s t  exposed  s e c t io n s  in  sou th w estern  New M exico. A t o t a l  o f  965 

f e e t  o f  E l Paso Group rocks were m easured, in c lu d in g  s t r a t a  from th e  

low erm ost S i e r r i t e  Form ation up through th e  S cen ic  D rive Form ation a t  

th e  top o f  th e  s e c t io n .  Numerous f a u l t s  t r a n s e c t  the seq u en ce , but w ith  

th e  e x c e p tio n  o f  on ly  one major f a u l t ,  o f f s e t  r a r e ly  ex ceed s f i v e  f e e t .

The b a s a l S i e r r i t e  Form ation i s  a con tin u ou s sequence o f  s i l t y  

to  sandy, gray-brow n-w eathering c a lc a r e n it i c  d o lo m ite , w ith  a few f e e t  

o f  t r a n s i t io n a l  sandy d o lom ite  c a r r ie d  over from th e  B l i s s  Sandstone.

The S ie r r i t e  i s  a r e s i s t a n t ,  c l i f f - f o r m in g  s e c t io n  w ith  d o lo m it iz a t io n  

so  advanced th a t  o r ig in a l  t e x tu r e s  and s tr u c tu r e s  have been d estro y ed .

Near th e  top o f  th e  fo rm ation , how ever, dark, s p h e r ic a l  s tr u c tu r e s  1 /4  

in ch  to  1 /2  in ch  in  d iam eter occur in  abundance (F ig . 1 2 ) .  These are  

probably a lg a l  in  o r ig in ,  b e lo n g in g  to  G irv a n e lla  or a s im ila r  g en u s. 

Etched su r fa c e  s tu d ie s  r e v e a le d  very  l i t t l e  in  th e  way o f  in t e r n a l  

s t r u c tu r e s ,  b u t d e s p it e  d o lo m it iz a t io n  th e  o u t l in e  and c o n c e n tr ic  

appearance o f  th e s e  s tr u c tu r e s  has been p reserv ed .

Whether th e  B ig  H atchet Formation i s  p r e se n t  a t  C a p ito l Dome i s  

d i f f i c u l t  to  d eterm in e. D o lo m it iz a t io n  i s  to o  advanced in  th e  low er 175 

f e e t  o f  th e  E l Paso Group to  d is t in g u is h  betw een S ie r r i t e  and B ig  Hatchet 

s t r a t a .  Euhedral quartz does e x i s t  h ig h er  in  th e  d o lo m ite  seq u en ce , b u t  

t h is  may be overgrown on th e  sand th a t occu rs in  th e  low er u n i t s ,  and 

i s  in  no way unique to  e i th e r  th e S i e r r i t e  or th e  B ig  H atchet Form ation. 

The B ig H atchet Form ation may indeed  be p oorly  developed  or ab sen t a l t o ­

g e th e r , bu t a v a ila b le  l i t h o l o g i c  d a ta  does n o t con firm  e i t h e r  p o s s i b i l i t y .

El Paso Group
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Fig. 12. Girvanella algal structures in unit 4 of the Sierrite Forma­
tion at Capitol Dome, Big Florida Mountains.
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The f i r s t  occu rren ce o f  lim e sto n e  in  th e  E l Paso Group i s  in  the  

Cooks Form ation. S ix ty  f e e t  o f  brow nish gray -w eath erin g  c a lca reo u s  

d olom ite  and d o lo m itic  lim e s to n e  co n ta in  sp a rse  en d ocero id  s ip h u n c le s  

fo r  which th e  Cooks Form ation i s  d ia g n o s t ic .  S i l t  i s  l o c a l l y  abundant, 

a lon g  w ith  minor amounts o f  su b h ed ra l quartz g r a in s . D ia g e n e tic  re­

c r y s t a l l i z a t i o n  o f  th e  o r ig in a l  lim e sto n e  was p e r v a s iv e , fo llo w ed  c lo s e ly  

by p a r t ia l  d o lo m it iz a t io n , and p r e f e r e n t ia l  s i l i c i f i c a t i o n  o f  en d ocero id  

s ip h u n c le s .

In c o n tr a s t  to  th e  brow nish gray -w eath erin g  Cooks Form ation, th e  

V ic to r io  H i l l s  Form ation i s  a b lu is h  gray -w ea th er in g , s i l t y ,  c a l c i l u t i t i c  

lim e sto n e  and d o lo m it ic  lim e s to n e . D o lo m itiz a tio n  d ecre a se s  upwards un­

t i l  o n ly  p r e f e r e n t ia l  d o lo m it iz a t io n  o f  o o l i t e s  and f o s s i l  fragm ents 

occurs near th e  top o f  th e  form ation .

A d iv e r s e  fa u n a l assem blage occurs midway through th e  s e c t io n ,  

in c lu d in g  g a stro p o d s, brachopods, t r i l o b i t e s ,  e n d o c e r o id s , such as 

C a p rico cera s, and s t r o m a t o l i t i c  a lg a l  h ead s. P i lo c e r o id s  appear fo r  the  

f i r s t  tim e in  th e  E l P aso , in c lu d in g  M eso p ilo cera s , but th ey  a re  u s u a lly  

too  sm a ll or u n recoverab le  fo r  id e n t i f i c a t io n .  In  a d d it io n  to  a lg a l  

s t r o m a t o l i t e s ,  sm a ll 1 /4  in ch  to  1 /2  in ch  sp h eres cou ld  re p r e se n t  

G ir v a n e lla , a lth ou gh  p r e se r v a t io n  i s  w antin g  (F ig . 1 3 ) .  Thin s e c t io n s  

r e v e a l th e  sp h eres to  be a p h a n it ic ,  lo c a l ly  r e c r y s t a l l i z e d ,  w ith  no 

apparent in t e r n a l  s t r u c tu r e .  O o l it e s  are s c a t t e r e d ,  and e x h ib it  e x c e l­

le n t  r a d ia te  in t e r n a l  s tr u c tu r e  in  th in  s e c t io n .  I n t r a c la s t s  are  

l o c a l ly  abundant, a lo n g  w ith  w isp y , wavy s i l t y  in t e r c a la t io n s  w ea th er in g  

in  s tro n g  r e l i e f .  Subhedral q u artz occu rs d issem in a ted  in  th e  low er  

u n it s ,  and seems to  p a ss  upwards in to  rounded and fr o s te d  sand g r a in s .
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Fig. 13. Girvanella algal spheres in unit 19, Victorio Hills Formation,
Big Florida Mountains.
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The J ose  Form ation i s  anom alously th in  in  th e  F lo r id a  M ountains, 

reach in g  a th ic k n e ss  o f  o n ly  19 f e e t  a t  C a p ito l Dome. Dark gray , f e t i d ,  

c a l c i l u t i t i c  to  c a l c a r e n i t i c  lim e sto n e  com prises th e  fo rm ation , w ith  an 

abundance o f  o o l i t e s  and f o s s i l  hash (F ig . 1 4 ) .  C onsequently , Flower  

(1964) has named t h is  th e  O o l it e  zone; i t  i s  an e x c e l l e n t  marker h or izo n  

fo r  lo c a l  and r e g io n a l c o r r e la t io n .

The abundant o o l i t e s  are  u s u a l ly  r e c r y s t a l l i z e d ,  som etim es 

s i l i c i f i e d ,  and found in  a s s o c ia t io n  w ith  i n t r a c l a s t i c  channel f i l l  and 

f o s s i l  d e b r is . A lthough f o s s i l s  are u s u a lly  too  sm a ll to  id e n t i f y ,  some 

b rach io p o d s, g a stro p o d s, t r i l o b i t e s  o f  th e  a sp e c t  A u la co p a ria , and 

cephalopods are  l o c a l l y  p r e s e n t . R e c r y s t a l l iz a t io n  occu rs throughout 

th e  lim e s to n e  b u t i s  e s p e c ia l ly  p r e v a le n t  where o o l i t e s  and f o s s i l  hash  

are co n cen tra ted .

S ep a ra tin g  th e  J o se  and Mud S p rin gs Mountain Form ations i s  a 

t r a n s it io n  zone o f  th in -b ed d e d , s i l t y ,  f o s s i l i f e r o u s  c a l c i l u t i t e .  The 

zone w eathers gray and co n ta in s  channel f i l l  la d en  w ith  in t r a c l a s t s  and 

f o s s i l s  s im ila r  to  th o se  found in  th e  J o se  Form ation.

The Mud S p rin gs Mountain Form ation i s  n o t w e l l  d eveloped  a t  

C a p ito l Dome. T h in -b e d d e d ,lig h t  g ra y -w eath erin g  c a l c i l u t i t i c  to  c a l— 

c a r e n i t ic  lim e sto n e  forms a 20 1 /2  fo o t  th ic k  s t e p - l i k e  le d g e .  H ackly , 

ch erty  in t e r c a la t io n s  w eather in  s tr o n g  r e l i e f ,  a lo n g  w ith  o c c a s io n a l  

s i l i c i f i e d  cephalopod s ip h u n c le s . B rach iopod s, g a s tr o p o d s , and ech in o — 

derm fragm ents are s c a t te r e d  throughout th e  form a tio n , but th e  la r g e  

f l a t  gastropod  B r id g e ite s  i s  th e  on ly  e x tr a c ta b le  and id e n t i f i a b l e  f o s s i l

in  abundance. T his g a stro p o d , a lon g  w ith  la r g e  d i g i t a t e  a lg a l
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F ig . 14. The c o n ta c t  o f  th e  J o s e  F o rm ation  ( J )  and th e  V ic to r io  H i l l s  
F o rm ation  (V) a t  C a p i to l  Dome in  th e  B ig  F lo r id a  M oun ta in s.
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s t r o m a t o l i t e s ,  prompted Flower (1964) to  name t h i s  form ation  h i s  

B r id g e ite s  r e e f  (F ig . 1 5 ) .

The Snake H i l l s  Form ation r e s t s  comformably on th e  Mud Springs  

Mountain Form ation. T his s e c t io n  o f  th e  E l Paso Group c o n s is t s  o f  a 

r e p e t i t iv e  sequence o f  f o s s i l i f e r o u s ,  i n t r a c l a s t i c  c a l c i l u t i t e ,  a l t e r ­

n a t in g  w ith  th in  u n it s  o f  s i l t y  f o s s i l i f e r o u s  c a l c i l u t i t i c  l im e s to n e .

The s i l t y  u n its  w eather g ra y ish  orange and u s u a lly  form sm a ll, s in g le  

le d g e s .  The th ic k e r  b lu e  gray -w eath erin g  lim e s to n e  forms a s e r ie s  o f  

s t e p - l ik e  le d g e s .

Abundant f l a t  and h igh  sp ir e d  g a stro p o d s, t r i l o b i t e s ,  and 

b rach iopods occur throughout th e  form ation , a lon g  w ith  s i l i c i f i e d  

p ilo c e r o id  and en d ocero id  s ip h u n c le s . S i l t  w eathers in  r e l i e f  as w isp y , 

wavy in t e r c a la t io n s ,  and sand and s i l i c i f i e d  f o s s i l  fragm ents can be 

found lo c a l ly  near th e  top o f  th e  form ation .

At C a p ito l Dome, th e  ch a ra cter  o f  th e  E l Paso Group above th e  

Snake H i l l s  Form ation does n o t com p lete ly  r e l a t e  to  th e  same s u c c e s s io n  

o f  s t r a t a  known e lsew h ere  in  New M exico and w e s t  Texas as th e  M cK elligon  

Canyon Form ation. U su a lly  a t  th e  b a se  o f  th e  form ation  i s  th e  P i s t o l  

Range Member, as much as f i v e  f e e t  o f  san d ston e o v e r la in  by la r g e ly  

s t r o m a t o l i t i c  l im e s to n e . At C a p ito l Dome, a s l i g h t l y  sandy two fo o t  

u n it  cou ld  r e p r e se n t th e  b a se  o f  th e  P i s t o l  Range Member, b u t th e  abun­

dant s t r o m a to lit e  zones a re  n o t common h ig h er  in  th e  s e c t io n .  At b e s t ,  

th e  b ase  o f  th e  M cK elligon Canyon Form ation i s  probably marked by t h is  

sandy u n it ,  and l i t h o f a c i e s  v a r ia t io n s  account fo r  th e  la c k  o f  a lg a l  

s tr u c tu r e s  h ig h e r  in  th e  s e c t io n .
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Fig. 15. Digitate algal structures developed in unit 27, Mud Springs
Mountain Formation, Big Florida Mountains.
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A pproxim ately 262 1 /2  f e e t  o f  s t r a t a  b e lo n g in g  to  th e  M cK elligon  

Canyon Form ation are  exposed a t  C a p ito l Dome. The e n t ir e  s e c t io n  con­

s i s t s  o f  th in -b ed ded  b lu is h  gray -w eath erin g  c a l c i l u t i t e  w hich i s  l o c a l l y  

r e c r y s t a l l i z e d  and r a r e ly  d o lo m it iz e d . The M cK elligon Canyon Form ation  

i s  c l a s s i f i e d  by F low er (1964) as th e  second  and th ir d  P i lo c e r o id  z o n e s , 

c h a r a c te r iz e d  by an abundance o f  s i l i c i f i e d  p i lo c e r o id  s ip h u n c le s .  

G astropods, b ra ch io p o d s, in c lu d in g  D ip arelasm a, and some t r i l o b i t e s  are  

p r e se n t , a lon g  w ith  Archaeosouphia sponges w hich are l o c a l l y  s i l i c i f i e d  

(F ig . 1 6 ) . I n t r a c la s t i c  pods and le n s e s  are  s c a t te r e d  throughout th e  

s e c t io n ,  w h ile  ch ert n od u les are  common in  th e  upper u n i t s .

The appearance o f  d o lom ite  in  th e  m iddle o f  th e  form ation  in d i­

c a te s  t h a t , in  a d d it io n  to  p o s t—d e p o s it io n a l r e c r y s t a l l i z a t io n ,  d o lom iti— 

z a t io n  occurred  lo c a l ly  and does n o t  appear to  have p r e f e r e n t ia l ly  r e ­

p la ced  any p a r t ic u la r  s tr u c tu r e  or fauna. The c a l c i l u t i t i c  t e x tu r e  o f  

the lim esto n e  has been r e c r y s t a l l i z e d  to  c a lc a r e n it e ,  e s p e c ia l ly  in  

la y e r s  r ic h  w ith  f o s s i l  d e b r is  or i n t r a c l a s t s .

The c o n ta c t  betw een th e  M cK elligon Canyon Form ation and th e  

o v e r ly in g  S cen ic  D rive  Form ation i s  vague and d i f f i c u l t  to  a s c e r ta in .

At o th e r  l o c a l i t i e s  in  New M exico, th e  S c e n ic  D rive Form ation i s  marked 

by b a s a l sandy d o lo m ite s  th a t  grade upward in to  d o lo m ite  and f i n a l l y  in ­

to  lim e sto n e . From th e  b a se  o f  th e  M cK elligon Canyon F orm ation , how ever, 

in s o lu b le  r e s id u e s  a re  l im it e d  to  d o lom old ic  c h e r t  and aggregated  s i l t ,  

w ith  very  minor sand o c c u r r in g  w e l l  in t o  th e  S c e n ic  D rive  Form ation.

N e v e r th e le s s ,  l i t h o l o g i c  e v id e n c e  s u g g e s ts  th a t  th e  upper 164 

f e e t  o f  E l Paso Group rocks a t  C a p ito l Dome b e lo n g  to  th e  S cen ic  D rive  

Form ation. T his i s  s t i l l  o n ly  a p a r t ia l  s e c t io n ,  b eca u se  p o s t -E l  P aso ,
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Fig. 16. Cross-section of an Archaeosouphia sponge exposed in unit 67,
McKelligon Canyon Formation, Big Florida Mountains.



pre—Montoya e r o s io n  and a m ajor f a u l t  near th e  b a se  o f  th e  form ation  

have d e le te d  a t  l e a s t  p a rt o f  th e  s e c t io n  (F ig . 1 7 ) .

Thin-bedded, g ra y -w ea th er in g  c a l c i l u t i t i c  to  c a l c a r e n i t i c  lim e­

s to n e  c o n s t i t u t e s  th e  s e c t io n .  S i l t  and c h e r t in c r e a se  in  co n ten t up- 

s e c t io n  and w eath er in  s tr o n g  r e l i e f  as ir r e g u la r ,  h a ck ly  in te r c a la t io n s .  

J u st above th e  m ajor f a u l t  a re  dark, la r g e ly  i n t r a c l a s t i c  l im e s to n e  u n it s  

w hich co n ta in  c l a s t s  up to  s i x  in ch es  lo n g . F o s s i l s  a re  s c a t t e r e d  and 

nowhere abundant, in c lu d in g  g a stro p o d s, b ra ch io p o d s, t r i l o b i t e s ,  such as  

P seu d o cy b ele , and cephalopod fragm en ts.

The F lo r id a  M ountains Form ation was n o t rec o g n ized  a t  C a p ito l 

Dome, b u t on th e  so u th e a s t  f la n k  o f  th e  F lo r id a  M ountains as much as 30 

f e e t  have been  rep o r te d . Flower (1975) b e l i e v e s  two to  th r e e  f e e t  o f  

f r ia b l e ,  n o n r e s is ta n t  lim e sto n e  exposed  beneath  th e  C able Canyon Sand­

s to n e  cou ld  b e lo n g  to  th e  F lo r id a  M ountains Form ation, b u t i n s u f f i c i e n t  

exposure does n o t a llo w  fo r  a ccu ra te  d e l in e a t io n  a t  t h i s  tim e.

Montoya Group

P o s t-E l Paso e r o s io n  l e f t  an ir r e g u la r  su r fa c e  upon w hich th e  

b a s a l Montoya Group sed im en ts w ere d e p o s ite d . For t h i s  reason  th e  th ic k ­

n ess  o f  th e  Cable Canyon Sandstone and th e  Upham D olom ite v a r ie s  l a t e r ­

a l l y .  The most com plete s e c t io n  o f  Montoya s t r a t a  crops ou t d ir e c t ly  

sou th  o f  th e  measured s e c t io n  o f  th e  E l Paso Group ( F ig s . 11 and 1 8 ) .

The C able Canyon Sandstone i s  n o t  as w e l l  d eveloped  a t  C a p ito l  

Dome as i t  i s  e lsew h ere  in  New M exico. The form ation  c o n s is t s  o f  p o o r ly  

s o r te d , c o a r se -g r a in e d  sandy d o lo m ite , and forms a sh ea r  c l i f f  w ith  th e  

o v e r ly in g  Upham D o lo m ite . D o lo m it iz a t io n  has era sed  any ev id e n c e  o f
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F ig . 17. The c o n ta c t  betw een  th e  E l Paso (E) and Montoya (M) G roups a t  
C a p ito l  Dome in  th e  Big F lo r id a  M oun tains.

A m ajor f a u l t  c u ts  th ro u g h  th e  S cen ic  D riv e  F o rm atio n  n e a r  th e  
top  o f  th e  E l Paso  G roup.
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F ig . 18. An e x c e l l e n t  e x p o su re  o f  E l Paso L im estone (E) o v e r l a in  by th e  
Cable Canyon S an d sto n e  (C ), th e  Upham D olom ite (U ), and th e  
Aleman F orm ation  (A) a t  C a p i to l  Dome in  th e  B ig F lo r id a  
M o u n ta in s .
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o r ig in a l  s tr u c tu r e s  and fa u n a l rem ain s, le a v in g  o n ly  a 33 1 /2  fo o t  c l i f f  

o f  m assive  gray sandy d o lo m ite .

F o rty -on e f e e t  o f  Upham D olom ite r e s t  on th e  C able Canyon Sand­

s to n e . The c o n ta c t appears g r a d a t io n a l, b u t a minor unconform ity  cou ld  

e x i s t  betw een th e  fo rm a tio n s . Dark gray, m a ssiv e , c a l c a r e n i t i c  d o lo m ite  

t y p i f i e s  th e  Upham Form ation, w ith  bedding ir r e g u la r  or t o t a l l y  obscured  

by d o lo m it iz a t io n . The Upham D olom ite i s  v ery  f e t i d ,  and co n ta in s  par­

t i a l l y  p reserv ed  f o s s i l  d e b r is ,  in c lu d in g  cep h a lop od s, b rach iop od s o f  

th e  a sp e c t  L e p id o c y c lu s , and g a stro p o d s . S i l t  and sand are  minor con­

s t i t u e n t s ,  w h ile  in t r a c la s t s  are abundant n ear th e  top o f  th e  form ation .

Unconformably o v e r ly in g  th e  Upham D olom ite i s  th e  Aleman Forma­

t io n .  C herty, in te r la y e r e d  c a l c a r e n i t i c  d o lo m ite  i s  th e  dominant l i t h ­

o lo g y , but in  th e  upper u n it s  ch er t d im in ish es and lim e sto n e  dom inates 

the form ation . L ig h t gray -w eath erin g  ch erty  ca lca reo u s  d o lo m ite  p a sse s  

upward in to  d o lo m it ic  l im e s to n e  w ith  a s u b s ta n t ia l  d e c r e a se  in  c h e r t .  

F o s s i l s  are in c r e a s in g ly  abundant n ear th e  top o f  th e  Aleman, u s u a lly  

s i l i c i f i e d  and w ea th er in g  in  r e l i e f .  One-hundred and tw e lv e  f e e t  o f  

Aleman s t r a t a  w ere m easured, bu t post-M ontoya e r o s io n  has cu t down 

through th e  C utter Form ation and no doubt removed a s i g n i f i c a n t  amount 

o f  th e  Aleman Form ation.



CORRELATION AND INTERPRETATION

The V ic to r io  M ountains, th e  Snake H i l l s ,  and th e  B ig  F lo r id a  

M ountains e x h ib it  s t r a t ig r a p h ic  s e c t io n s  o f  E l Paso and Montoya Group 

s t r a t a  th a t  can be tra ce d  l a t e r a l l y  and c o r r e la te d  among th e  th r e e  f i e l d  

a r e a s . At each l o c a l i t y  o n ly  p a r t ia l  s e c t io n s  are  exp osed , b u t th e  

a v a ila b le  form ation s are l i t h o l o g i c a l l y ,  p a le o n t o lo g ic a l ly ,  an d /or  

s t r a t ig r a p h ic a l ly  d i s t i n c t ,  p ro v id in g  adequate d a ta  fo r  l o c a l  and 

r e g io n a l c o r r e la t io n .  As m entioned p r e v io u s ly , e r o s io n  and f a u l t in g  are  

r e sp o n s ib le  fo r  th e  absence o f  in d iv id u a l u n it s  and com plete fo rm a tio n s . 

In a d d it io n , l e s s  ob viou s d ia s te m ic  breaks may e x i s t  in  th e  seq u en ce , 

b u t are too  s u b t le  to  r e c o g n iz e .

S tr a t ig r a p h ic  c o r r e la t io n  i s  b ased  on a co m p ila tio n  o f  a l l  

a v a ila b le  in fo rm a tio n  gath ered  in  th e  f i e l d  and in  th e  la b o r a to r y  to  

en su re th a t  th e  most l o g i c a l  and v ia b le  a s s o c ia t io n s  can be drawn among 

th e  th ree  f i e l d  a r e a s . In  some c a s e s ,  in t e r p o la t io n  i s  req u ired  when 

data  i s  l im it e d  or b ou nd aries betw een  form ation s are  p o o r ly  d ev e lo p ed . 

F ig . 3 i l l u s t r a t e s  th e  c o r r e la t io n  o f O rdovician  s t r a t a  in  Luna County, 

New M exico.

The E l Paso Group exposed  a t  C a p ito l Dome in  th e  B ig  F lo r id a  

M ountains i s  by fa r  th e  t h ic k e s t  s e c t io n  found in  th e  th r e e  f i e l d  a r e a s .  

Continuous d e p o s it io n  b e g in n in g  w ith  th e  B l i s s  Sandstone on th e  Precam- 

b r ia n  g r a n ite s  i s  c a r r ie d  up through m ost o f  th e  E l Paso Group.

The o ld e s t  E l Paso Group rock s exposed  a t  C a p ito l Dome b e lo n g  to  

th e  S i e r r i t e  Form ation. The b a s a l  S i e r r i t e  e x h ib i t s  l i t h o l o g i e s  and

51
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in s o lu b le  r e s id u e s  s im ila r  to  th o se  found in  the u n d er ly in g  B l i s s  Forma­

t io n .  T his i s  a n t ic ip a te d  s in c e  th e  c o n ta c t betw een th e  two form ation s  

i s  g r a d a tio n a l fo r  s e v e r a l  f e e t .  In terbedded  sandy d o lo m ite  and d o lo -  

m it ic  san d ston e grade upward in t o  s l i g h t l y  s i l t y  and sandy d o lo m ite .  

P er v a siv e  d o lo m it iz a t io n  co m p lica tes  in t e r p r e ta t io n  o f  th e  fo rm a tio n , 

b u t t h i s  i s  th e  c a se  w herever th e  S i e r r i t e  i s  exp osed . Subangular sand  

i s  r ep la ced  by eu h ed ra l q u artz h ig h e r  in  th e  s e c t io n ,  in d ic a t in g  th a t  

s i l i c i f i c a t i o n  was p a r t o f  th e  d ia g e n e t ic  h is t o r y ,  b u t l im ite d  to  upper 

u n it s .  The p resen ce  o f  sand , a lon g  w ith  G ir v a n e lla  w hich rem arkably e s ­

caped com plete a l t e r a t io n ,  s u g g e s ts  th e  Lower Gasconade was c h a r a c te r iz e d  

by n ea rsh o re , sh a llo w  m arine environm ents (F ig . 1 2 ) .  G ir v a n e lla  prob­

ab ly  f lo u r is h e d  in  s u b t id a l  to  in t e r t i d a l  channels where th e  in f lu x  o f  

e l a s t i c s  was m inim al. I f  th e  B ig  H atchet Form ation i s  n o t re p r e se n te d  

a t  C a p ito l Dome, th e  S i e r r i t e  Form ation a t t a in s  a th ic k n e s s  o f  175 f e e t .  

T his i s  anom alously th ic k  when compared to  121 f e e t  o f  th e  same form ation  

exposed  in  th e  F ran k lin  M ountains.

Whether th e  B ig  H atchet Form ation i s  p r e se n t  in  th e  F lo r id a  Moun­

ta in s  i s  ex trem ely  p r o b le m a tic a l. D o lo m itiz a tio n  has era sed  o r ig in a l  

te x tu r e s  and s tr u c tu r e s  so  very  l i t t l e  d e t a i l  o f  any v a lu e  rem ains.

I f  th e  uppermost d o lo m ite  exposed  a t  C a p ito l Dome does b e lo n g  to  

th e  B ig  H atchet Form ation, i t  does n o t e x h ib it  th e  c h a r a c t e r i s t ic s  d es­

cr ib ed  a t  th e  ty p e  l o c a l i t y  in  th e  B ig  H atchet M ountains. Flow er (1964) 

reco g n ized  th e  B ig  H atch et Form ation to  c o n s is t  o f  in terb ed d ed  d o lo m ite  

and s h a le s , w ith  an abundance o f  c h e r t  h ig h e r  in  th e  s e c t io n .  N e ith e r  

s h a le s  nor c h er t a re  p r e s e n t  in  th e  d o lo m ite  a t  C a p ito l Dome, b u t t h e ir



53

absence cou ld  be a t tr ib u te d  t o  in com p lete  developm ent o f  th e  form ation  

and l i t h o f a c i e s  v a r ia t io n s .

B es id es  th e  ty p e  l o c a l i t y ,  th e  on ly  o th e r  known exp osu re o f  th e  

B ig H atchet Form ation occu rs in  th e  V ic to r io  M ountains. The in terb ed d ed  

s h a le s  are  co n sp icu o u sly  a b se n t, b u t c h e r t n od u les are abundant in  th e  

upper u n it s .  L oca l r e c r y s t a l l i z a t io n  and s i l i c i f i c a t i o n  are  th e  o n ly  

ev id e n c e  o f  d ia g e n e s is .  S i l t y  c a l c i l u t i t e s  s u g g e s t  sh a llo w  m arine con­

d it io n s  p r e v a ile d  through th e  end o f  th e  G asconadian, w ith  the in tro d u c­

t io n  o f  a l im it e d  fa u n a l assem b lage. •

The b eg in n in g  o f  th e  Cooks Form ation i s  marked by th e  d im in u tion  

o f  d o lo m it iz a t io n  a t  C a p ito l Dome and a te rm in a tio n  o f  c h e r t in  th e  s e c ­

t io n  in  th e  V ic to r io  M ountains. The f i r s t  appearance o f  en d o cero id s  in  

th e  E l Paso Group su g g e s ts  s l i g h t l y  deeper m arine w aters  accommodated a 

more p r o l i f i c  fau n a . In a d d it io n  to  en d o cero id s , b ra ch io p o d s, g a s tr o ­

pods, and t r i l o b i t e s  f lo u r is h e d  in  th e  n earsh ore m arine environm ent. An 

a c t iv e  p o s i t i v e  so u rce  con tin u ed  to  su pp ly  s i l t  w ith  minor sand th a t  

now e x h ib i t s  su b h ed ra l overgrow ths b eca u se  o f  s i l i c i f i c a t i o n .  The appear­

ance o f  l im o n ite  pseudomorph a f t e r  p y r i t e ,  and m ica (probab ly  m u scov ite)  

in d ic a t e  th a t  q u artz  overgrow ths w ere n o t th e  o n ly  a u th ig e n ic  p rod u cts  

o f  d ia g e n e s is .

The Cooks Form ation i s  60 f e e t  th ic k  a t  C a p ito l Dome, w h ile  th e  

same sequence reach es a th ic k n e s s  o f  194 1 /2  f e e t  in  the V ic to r io  Moun­

t a in s .  S u b s ta n t ia l  th ic k e n in g  to  th e  w e s t  i s  o b v io u s , bu t th e  Cooks 

Form ation in  th e  V ic to r io  M ountains i s  anom alously th ic k  fo r  sou th w estern  

New M exico, where 80 f e e t  i s  u s u a l ly  th e  maximum.
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The V ic to r io  H i l l s  Form ation i s  marked by th e  in tr o d u c t io n  o f  

p ilo c e r o id s  in  th e  Demingian s e a s . B rach iopods, g a s tr o p o d s , and sponges  

th r iv e d  in  th e  sh a llo w  m arine w a te r s , a lon g  w ith  a lg a l  s t r o m a t o l i t e s .

Very d i s t i n c t  s p h e r ic a l  G ir v a n e lla  occur in  th e  upper u n it s  a t  C a p ito l 

Dome and in  th e  V ic to r io  M ountains. T heir p resen ce  n ear th e  b ase  o f  th e  

J o se  Form ation (O o l ite  zone) co u ld  in d ic a te  th e  o n se t  o f  marine r e g r e s ­

s io n  and /or u p l i f t ,  c r e a t in g  th e  t i d a l  f l a t  environm ents w hich e x is t e d  

b r i e f l y  during  M iddle Demingian tim e.

S i l t y  lim e sto n e  com prises th e  form ation  in  th e  V ic to r io  Moun­

t a in s ,  w h ile  both  th e  Snake H i l l s  and B ig F lo r id a  M ountains e x h ib it  

d o lo m it ic  b ed s . At C a p ito l Dome, d o lo m it iz a t io n  reach es i t s  h ig h e s t  

p e n e tr a t io n  in to  th e  E l Paso s e c t io n ,  b u t p e r v a s iv e  d o lo m it iz a t io n  o ccu rs  

throughout th e  V ic to r io  H i l l s  Form ation exposed  in  th e  Snake H i l l s .  

D ia g e n e s is  in  th e  V ic to r io  M ountains i s  l im it e d  to  r e c r y s t a l l i z a t i o n ,  

l o c a l  s i l i c i f i c a t i o n ,  and th e  a u th ig e n ic  developm ent o f  abundant musco­

v i t e  (F ig . 1 9 ) .  T h ick en in g  from e a s t  to  w est was m ainta ined  during  

d e p o s it io n  o f  th e  V ic to r io  H i l l s  Form ation, w ith  90 f e e t  o f  s t r a t a  ex ­

posed  a t  C a p ito l Dome, 140 f e e t  in  th e  Snake H i l l s ,  and 161 1 /2  f e e t  in  

th e  V ic to r io  M ountains.

The J o se  Form ation, or more a p p r o p r ia te ly , the O o l it e  zon e, i s  

th e  m ost con sp icu ou s form ation  in  th e  E l Paso Group, and an e x c e l le n t  

marker h o r iz o n  fo r  s t r a t ig r a p h ic  c o r r e la t io n .  Dark, o f te n  f e t i d  lim e­

s to n e  i s  th e  dominant l i t h o lo g y  a t  a l l  th ree  f i e l d  a r e a s . O o lite s  are  

abundant and a s s o c ia te d  w ith  i n t r a c l a s t s  and f o s s i l  d e b r is ,  e s p e c ia l ly  

asaphid  t r i l o b i t e s .  Sand and su b h ed ra l q u artz are  ob viou s c o n s t i t u e n t s ,  

but p r e f e r e n t ia l ly  s i l i c i f i e d  o o l i t e s  are unique to  th e  J o se  Form ation
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F ig . 19. S k e le ta l  dolom olds in  ch a lk y  c h e r t  from  u n i t  20 , V ic to r io  
H i l l s  F o rm a tio n , B ig  F lo r id a  M ountains (x  8 ) .
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(F ig . 2 0 ) .  Very sh a llo w  t i d a l  f l a t  environm ents ap p aren tly  s h i f t e d  w ith  

r e s t r i c t i v e  embayments to  produce o o l i t e  channel f i l l  d e p o s its  and 

muddy, f e t i d  lim e s to n e s .

T h ickness o f  th e  J ose  Form ation v a r i e s , b u t a g en era l in c r e a s e  

from e a s t  to  w est i s  im p lied . N in eteen  f e e t  a re  exposed  a t  C a p ito l Dome,

33 f e e t  in  th e  Snake H i l l s  ( in c lu d in g  16 1 /2  f e e t  o f  in terb ed d ed  d o lo ­

m ite  and o o l i t i c  lim e sto n e  a t  th e  b a s e ) ,  and 26 1 /2  f e e t  in  th e  V ic to r io  

M ountains. T his th ic k e n in g  to  th e  w est i s  c o n s is t e n t  w ith  u n d er ly in g  

fo rm a tio n s .

Renewed sh a llo w  m arine c o n d it io n s  promoted th e  developm ent o f  

th e  i n t r a c l a s t i c  lim e sto n e  th a t  forms th e  t r a n s i t io n  zon e. E rosion  or  

n o n d e p o s it io n  accou n ts fo r  th e  absence o f  t h i s  zone in  th e  V ic to r io  

M ountains.

C o n s is te n t w ith  d eepen ing  environm ents i s  th e  developm ent o f  th e  

Mud S prings Mountain Form ation, d es ig n a ted  th e  B r id g e ite s  r e e f  

by Flower (1 9 6 4 ) . D ig it a t e  a lg a e  covered  th e  s e a  f lo o r  and s e n t  mushroom­

l i k e  f in g e r s  and mounds up n ea r  th e  s u r fa c e ,  som etim es r e s u l t in g  in  

death  and tr u n c a tio n  o f  th e  a lg a e . Faunal l i f e  i s  abundant b u t dom inated  

by a p r o fu sio n  o f  la r g e  f l a t  B r id g e ite s  g a stro p o d s.

P o s t -d e p o s i t io n a l  s i l i c i f i c a t i o n  produced ir r e g u la r  ch er t in t e r ­

c a la t io n s  w hich may be th e  p r e f e r e n t ia l  s i l i c i f i c a t i o n  o f  a lg a l  mats 

(F ig ; 2 1 ) . In  th e  V ic to r io  M ountains, gastrop od s have a ls o  been  rep la ced  

by c h e r t . The B r id g e ite s  r e e f  in c r e a s e s  w e s te r ly  in  th ic k n e ss  from 20 1 /2  

f e e t  in  the F lo r id a  M ountains, to  33 1 /2  f e e t  in  th e  Snake H i l l s .  A l­

though o n ly  12 1 /2  f e e t  a re  p r e se n t  in  th e  V ic to r io  M ountains, e r o s io n  

has term inated  th e  E l Paso Group in  th e  Mud S p rin gs Mountain Form ation,



F ig . 20. T yp ica l s i l i c i f i e d  h o llow  o o l i t e s  from u n it  14 o f  th e  Jose  
Form ation, lo c a te d  in  the Snake H i l l s  (x  8 ) .

F ig . 21. S c a t te r e d  dolom olds in  ch a lk y  c h e r t  re c o v e re d  from  u n i t  18 
Mud S p rin g s  M ountain F o rm atio n , Snake H i l l s  (x 8 ) .
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and as much as 40 to  50 f e e t  cou ld  have o r ig in a l ly  e x is t e d  a t  t h is  

l o c a l i t y .

L ate Demingian se a s  rem ained sh a llo w  and promoted th e  d e p o s it io n  

o f  sed im ents a ss ig n e d  to  th e  Snake H i l l s  Form ation. T hin-bedded, s i l t y  

i n t r a c l a s t i c  c a l c i l u t i t e  has been  on ly  lo c a l ly  r e c r y s t a l l i z e d .  Chert 

has p r e f e r e n t ia l ly  rep la ced  sp onge, gastrop od , and cephalopod fragm en ts , 

in  a d d it io n  to  form ing c h e r t  n od u les and le n s e s  throughout th e  form ation  

in  th e  Snake H i l l s  (F ig . 2 2 ) . At C a p ito l Dome, 138 f e e t  o f  s t r a t a  b e­

lo n g in g  to  th e  Snake H i l l s  Formation are exp osed . T his in c r e a se s  to  

145 f e e t  in  th e  Snake H i l l s ,  a lthough  e r o s io n  has d e le te d  p a rt o f  th e  

form ation  a t  th e  typ e  l o c a l i t y .

Above th e  Snake H i l l s  Form ation, sed im en ts b e lo n g in g  to  th e  E l 

Paso Group a re  exposed  o n ly  a t  C a p ito l Dome. The b a se  o f  th e  M cK elligon  

Canyon Form ation i s  u s u a l ly  rep re se n ted  by th e  sandy P i s t o l  Range Member, 

b u t two f e e t  o f  s l i g h t l y  sandy lim e sto n e  are th e  o n ly  remnant o f  t h is  

member a t  C a p ito l Dome, Two hundred s ix ty - tw o  and o n e -h a lf  f e e t  o f  s i l t y  

c a l c i l u t i t e  are  c o n s is t e n t  w ith  th e  sh a llo w  m arine d e p o s it s  o f  th e  under­

ly in g  Snake H i l l s  Form ation. S tr o m a to lite s  a re  l e s s  common than th ey  

are in  e a s te r n  New M exico, but th e  f o s s i l i f e r o u s , i n t r a c l a s t i c  l i t h o lo g y  

i s  p reserv e d .

P o s t -d e p o s i t io n a l  d ia g e n e s is  in v o lv e s  l o c a l  r e c r y s t a l l i z a t io n  and 

d o lo m it iz a t io n  o f  th e  m iddle u n it s .  P r e f e r e n t ia l  s i l i c i f i c a t i o n  o f  

sponges arid cephalopod s ip h u n c le s  o c c u r s , a lo n g  w ith  c h e r t n od u les found  

h igh  in  th e  s e c t io n  (F ig . 2 3 ) .

The c o n ta c t  betw een th e  M cK elligon Canyon and S c e n ic  D rive Forma­

t io n s  i s  vague, due to  poor developm ent o f  both  s e c t io n s .  The S ce n ic



F ig . 22. S i l i c i f i e d  gastropod fragm ents found in  u n it  29 o f  th e  Snake 
H i l l s  Formation a t the type l o c a l i t y  (x 8 ) .

F ig . 23. Chalky ch ert w ith  s c a t te r e d  dolom olds from u n it  65 , M cK elligon  
Canyon Form ation, B ig F lo r id a  Mountains (x  8 ) .
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D rive Formation c o n s is t s  o f  s i l t y ,  ch erty  c a l c i l u t i t e  which corresponds  

to  th e  Nam eless Canyon Member d escr ib ed  near E l P aso . However, th e  B lack  

Band d o lom ite  t y p ic a l ly  developed  a t  th e  b a se  o f  th e  form ation  i s  a b sen t. 

A major f a u l t  low in  the s e c t io n  cou ld  be r e sp o n s ib le  fo r  d e le t in g  th is  

member.

I n tr a c la s t s  and abundant f o s s i l  d eb r is  su g g e s t  a c t iv e  sh a llo w  

marine c o n d it io n s  w ere m ainta ined  through th e  C a ss in ia n , w ith  a stro n g  

in f lu x  o f  c l a s t i c  m a te r ia l from an ero d in g  lan d  m ass. S i l i c i f i c a t i o n  

i s  profound throughout th e  form ation , r e p la c in g  f o s s i l s  and form ing  

abundant h ack ly  ch er t in t e r c a la t io n s  and n o d u le s .

The upper 164 f e e t  o f  E l Paso Group s t r a t a  exposed  a t  C a p ito l  

Dome r ep re se n t th e  y o u n g est Canadian rocks a t  t h i s  l o c a l i t y .  P o s t -  

Canadian e r o s io n  produced an ir r e g u la r  su r fa c e  upon w hich th e  b a s a l  

Montoya sed im ents w ere d e p o s ite d .

The o n se t  o f  Montoya d e p o s it io n  i s  marked by a s ig n i f i c a n t  en­

v ironm en ta l change. The b a s a l Cable Canyon Sandstone r e p r e se n ts  a s h i f t  

from d e p o s it io n  in  sh a llo w  m arine w a te r s , to  d e p o s it io n  and rew orking o f  

e l a s t i c s  in  a s h o r e lin e  to  very  sh a llo w  n earsh ore  environm ent. P oorly  

s o r te d ,  rounded and fr o s te d  sand dom inates th e  Cable Canyon Form ation  

in  th e  V ic to r io  M ountains and Snake H i l l s ,  w h ile  d o lo m ite  c o n s t i t u t e s  a 

la r g e r  p a r t o f  th e  s e c t io n  a t  C a p ito l Dome (F ig . 2 4 ) .  D o lo m it iz a t io n  

has o b l i t e r a t e d  a l l  o r ig in a l  te x tu r e s  and s tr u c tu r e s  in  th e  th r e e  f i e l d  

a r e a s . T hinning i s  apparent from e a s t  to  w e s t ,  whereby 33 1 /2  f e e t  ex­

posed a t  C a p ito l Dome th in  to  26 f e e t  in  th e  Snake H i l l s ,  and f i n a l l y  to  

16 f e e t  in  th e  V ic to r io * s .



F ig . 24. C lean , rounded  and f r o s te d  sand  g ra in s  from  th e  C able Canyon 
S an d sto n e  a t  C a p i to l  Dome in  th e  B ig F lo r id a  M ountains (x 8 ) .
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The Upham D olom ite i s  c h a r a c te r iz e d  by a sudden la c k  o f  sand and 

an in c r e a se  in  p r e se r v a t io n  o f  in t e r n a l  s t r u c tu r e s .  The c o n ta c t  betw een  

th e  Upham D olom ite and th e  Cable Canyon Sandstone i s  u s u a lly  g r a d a t io n a l,  

but ev id en ce  o f  a minor d isco n fo rm ity  e x i s t s  l o c a l l y .

S l ig h t  deepen ing o f  th e  L ate T renton ian  se a s  produced th ic k -  

bedded accum ulations o f  dark, f e t i d  lim e sto n e  in  r e s t r i c t e d  embayments. 

D o lo m itiz a tio n  has rep la ced  and r e c r y s t a l l i z e d  th e  o r ig in a l  sed im en ts , 

accompanied by minor s i l i c i f i c a t i o n ,  e s p e c ia l ly  in  th e  V ic to r io  Moun­

t a in s .  In  c o n tr a s t  to  th e  westward th in n in g  Cable Canyon Form ation, th e  

Upham in c r e a se s  from 41 f e e t  a t  C a p ito l Dome to  54 1 /2  f e e t  in  th e  Snake 

H i l l s ,  and f i n a l l y  to  57 f e e t  in  th e  V ic to r io  M ountains. T his change 

may r e s u l t  from a sudden s h i f t  in  su b s id en ce , or a g r e a te r  depth o f  

e r o s io n  in  th e  w est p r io r  to  d e p o s it io n  o f  th e  Upham Form ation.

The Aleman Formation i s  very  d i s t i n c t  l i t h o l o g i c a l l y  and forms a 

sharp b a s a l c o n ta c t w ith  th e  Upham D olom ite. In terbedded  c h e r t  and 

d olom ite  la y e r s  are very  w e ll-d e v e lo p e d  low in  th e  form ation  (F ig . 9 ) .  

T his e x c e l le n t  a lt e r n a t io n  o f  d o lo m ite  and ch er t cou ld  su g g e s t  th e  in f lu x  

o f  s i l i c a  or s i l i c a - b e a r in g  s o lu t io n s  was penecontem poraneous w ith  de­

p o s it io n  o f  th e  o r ig in a l  lim e s to n e . B io g e n ic  c o n tr ib u t io n s  are th e  most 

probable sou rce  o f  s i l i c a  w hich cou ld  accum ulate in  s u f f i c i e n t  amounts 

to  form la y e r s  o f  s i l i c e o u s  g e l  n ear th e  d e p o s it io n a l  in t e r f a c e  and con­

s o l id a t e  under normal com paction . However, th e  c h e r t  la y e r s  become more 

e r r a t ic  and n od u lar u p se c t io n , hence p o s t-d e p o s it io n a l s i l i c i f i c a t i o n  

cou ld  account fo r  th e  abundance o f  ch er t throughout th e  Aleman (F ig . 2 5 ) .  

Faunal rem ains are  sp a r se , bu t a t  C a p ito l Dome b rach iopods are  s i l i c i f i e d  

and w eather in  s tr o n g  r e l i e f .
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F ig . 25. T ra n s lu c e n t c h e r t  t y p i c a l  o f  th e  Aleman F o rm ation  in  th e  
Montoya Group lo c a te d  in  th e  Snake H i l l s  (x 8 ) .
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Post-M ontoya e r o s io n  has cu t down through th e  C utter Formation  

and in to  th e  Aleman a t  C a p ito l Dome and in  th e  Snake H i l l s , le a v in g  o n ly  

112 f e e t  and 124 f e e t ,  r e s p e c t iv e ly .  In  th e  V ic to r io  M ountains, how ever, 

e r o s io n  has o n ly  removed p a rt o f  th e  C utter Form ation, and a com plete  

Aleman s e c t io n  o f  223 f e e t  r e p r e se n ts  con tinuous d e p o s it io n  during th e  

E arly  Richmond.

The C utter Form ation i s  com prised o f  th e  you n g est O rdovician  

sed im ents found in  sou th w estern  New M exico. P o st-O rd o v ic ia n , p r e -  

S ilu r ia n  e r o s io n  has removed much o f  th e  form ation  from th e  V ic to r io  

M ountains, b u t up to  93 f e e t  are  s t i l l  p r e se n t . As in  th e  Aleman Forma­

t io n ,  d o lo m it iz a t io n  has co m p lete ly  era sed  in t e r n a l  s tr u c tu r e s  n o t  p re­

served  by s i l i c i f i c a t i o n .  No doubt n ea rsh o re , sh a llo w  m arine con d i­

t io n s  p r e v a ile d  in  so u th w estern  New Mexico through th e  end o f  th e  - 

O rdovician , fo llo w e d  by r e g io n a l u p l i f t  and tr u n c a tio n  p r io r  to  th e  

onlap o f  S ilu r ia n  s e a s .



SUMMARY

The Lower P a le o z o ic  s tr a t ig r a p h y  in  th e  th r e e  f i e l d  a reas i s  

c o n s is te n t  w ith  s im ila r  s e c t io n s  exposed  in  sou th w estern  New Mexico and 

w est T exas. A lthough l i t h o f a c i e s  v a r ia t io n s  e x i s t  lo c a l ly  in  th e  E l 

Paso Group, d i s t i n c t  l i t h o l o g i e s  and faunas in  key marker u n it s  augment 

c o r r e la t io n  and in c r e a s e  th e  e x te n t  o f  th e  environm ents in  e f f e c t  during  

th e  O rdovician .

The b a s a l c o n ta c t o f  E l Paso age rocks w ith  th e  B l i s s  Form ation  

i s  u s u a lly  g r a d a t io n a l, b u t can e a s i l y  be rec o g n ized  in  exposed s e c t io n s  

or in  d r i l l  cores by th e  sudden change in  sand c o n te n t . W ithin  th e  E l 

Paso Group, b ou nd aries betw een form ation s become l e s s  ob v iou s and are  

n o t alw ays l a t e r a l l y  c o n s is t e n t .  However, th e  J o se  F orm ation ,or th e  

O o lite  zon e, i s  a very  con sp icu ou s h o r iz o n  lo c a te d  midway through th e  

s e c t io n ,  making an e x c e l le n t  s t r a t ig r a p h ic  break betw een upper and low er  

E l Paso Group s t r a t a  (F ig . 1 4 ) .

The e r o s io n a l  unconform ity  betw een th e  E l Paso and Montoya 

Groups i s  always ap p aren t. T o p o g ra p h ica lly , th e  E l Paso Group i s  a 

n o n r e s is ta n t  s lo p e -fo r m e r , w h ile  th e  Montoya sed im en ts are  more r e s is ta n t  

and form a sh ear  c l i f f  n ear  th e  b a se . The form ation s com prising  th e  

Montoya Group are l i t h o l o g i c a l l y  u n iq u e, and can u s u a lly  be reco g n ized  

im m ediately  in  th e  f i e l d .  The upper c o n ta c t  w ith  th e  S ilu r ia n  Fusselm an  

D olom ite i s  n o t alw ays c le a r ,  bu t th e  Fusselm an can b e  sep a ra ted  from  

th e  u n d er ly in g  C utter Form ation by l i t h o l o g i c  d i f f e r e n c e s .
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C o rre la tio n  among th e  th r e e  f i e l d  a reas has been  based  on a com­

p i la t io n  o f  a l l  a v a i la b le  in fo r m a tio n , w ith  em phasis p la c e d  on l i t h o l ­

o g ie s  and a s s o c ia te d  fau n as. The a p p lic a t io n  o f  in s o lu b le  r e s id u e s ,  

a lth ou gh  su pp lem en ta l in  many c a s e s ,  can be im p ortan t. For exam ple, in  

th e  Jo se  Form ation, s i l i c i f i e d  o o l i t e s  w hich may o th e r w ise  be overlook ed  

are in v a lu a b le  fo r  r e c o g n iz in g  t h i s  h o r iz o n  in  w e l l  c u t t in g s  and d r i l l  

co res  (F ig . 2 0 ) .  The P i s t o l  Range Member o f  th e  M cK elligon Canyon Forma­

t io n  i s  an exam ple where a p o o r ly  developed  u n it  cou ld  be d e te c te d  w ith  

in s o lu b le  r e s id u e s ,  bu t may remain vague in  o u tcro p . Other r e s id u e s ,  

such  as d o lom old ic  ch er t and q u artz g ra in s  w ith  overgrow th s, p rov id e  

in s ig h t  as to  th e  d ia g e n e t ic  h is t o r y  o f  th e  sed im en ts w hich would not. 

be apparent in  etch ed  su r fa c e s  and even  in  th in  s e c t io n s  (F ig s .  1 9 , 21 , 

and 2 3 ) .

The accum ulation  o f  Lower P a le o z o ic  sed im en ts in  th e  V ic to r io  

M ountains, th e  Snake H i l l s ,  and th e  B ig  F lo r id a  M ountains, i s  c o n s is t e n t  

w ith  sh a llo w  m arine d e p o s it io n  stemming from th e  u n sta b le  Sonoran s h e l f  

to  th e  so u th w est. Shallow  n earsh o re  m arine c o n d it io n s  p r e v a ile d  through­

out sou th w estern  New M exico, w ith  l o c a l  em ergence and a low p o s i t i v e  

sou rce  su p p ly in g  e l a s t i c s  to  th e  su b s id in g  b a s in . T h icken ing o f  s e d i­

ments from e a s t  to  w est i s  e v id e n t  in  th e  e n t ir e  O rdovician  s e c t io n ,  

although  lo c a l  r e v e r s a ls  in d ic a t e  v a r ia t io n s  in  su b s id e n c e . D ia g e n e t ic  

r e c r y s t a l l i z a t io n ,  d o lo m it iz a t io n ,  and s i l i c i f i c a t i o n  occu rred  through­

out th e  s e c t io n ,  commonly r e s t r i c t e d  to  p a r t ic u la r  u n it s  or fo rm a tio n s . 

F a u lt in g  and e r o s io n  has d e le te d  much o f  th e  o r ig in a l  sequence, e s p e c ia l ly  

in  th e  Snake H i l l s  and th e  V ic to r io  M ountains. However, in  e x c e ss  o f
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1 ,0 0 0  f e e t  o f  E l Paso Group s t r a t a  and over 500 f e e t  o f  Montoya s e d i­

ments probably accum ulated b e fo r e  th e  c lo s e  o f  th e  O rd ov ic ian .



APPENDIX A

TREATMENT OF INSOLUBLE RESIDUES

The c l a s s i f i c a t i o n  o f  in s o lu b le  r e s id u e s  used  in  t h is  stu d y  was 

m od ified  from system s proposed by Ir e la n d  (1947) and Grohskopf 

and McCracken (1 9 4 9 ) . Much o f  th e  b a s ic  term in o logy  has been  u t i l i z e d  

to  m ain ta in  u n ifo rm ity  and m inim ize c o n tr a d ic t io n  and co n fu s io n . New 

terms and reo rg a n ized  flow  ch a rts  have been  in tro d u ced  to  accom odate 

th e  ty p es and amounts o f  in s o lu b le  r e s id u e s  recovered  from th e  Ordovician  

rocks in  th e  th r e e  f i e l d  areas ( F ig s . A1 and A 2).

D e f in it io n s  o f  In so lu b le  R esidues

Abundant dolom olds or oom olds: See " d o lom old ic ."

A ggregated: L o o se ly  packed and c o n so lid a te d  c r y s t a ls  or  g r a in s .

A ngu lar: Grains e x h ib it in g  l i t t l e  or no ev id e n c e  o f  w ear; edges and
corn ers sh arp .

Anhedral: No c r y s t a l  form d evelop ed .

Banded: Chert c o n ta in in g  bands o f  d i f f e r e n t  c o lo r s .

Chalky: Uneven o r  rough fr a c tu r e ;  commonly d u l l  or ea r th y ; s o f t  to  hard;
may be f in e ly  porous; resem b les ch a lk  or t r i p o l i t e .  (Form erly  
r e fe r r e d  to  as "dead" or " c o tto n  c h e r t ." )

Chert: C r y p to c r y s ta llin e  v a r i e t i e s  o f  q u a rtz , r e g a r d le s s  o f  c o lo r ;  com­
posed m ainly o f  p e tr o g r a p h ic a lly  m ic r o sc o p ic  f ib e r s  o f  chalcedony 
and /or m ic r o c r y s ta l l in e  q u artz p a r t i c l e s .

C oarse: P a r t ic le s  o r  g ra in s  betw een .50  and 2 .0  m il l im e te r s  in  s i z e .
R efers o n ly  to  com plete g r a in s  o r  c r y s t a ls  whose s i z e  i s  n o t  
c o n tr o lle d  by cru sh in g  or s im ila r  r ed u c tio n  p r o c e s se s  (F o lk ,  
19 6 8 ).
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C on cen tric: See " o o l i t i c ."

D olom old: Rhombohedral c a v i t i e s  in  an in s o lu b le  r e s id u e  formed by th e
s o lu t io n  o f  eu h ed ra l d o lom ite  or c a l c i t e  c r y s t a l s .

D olom old ic: C ontain ing  d o lom old s.
S k e le ta l :  R esid u es w ith  rhombohedral open ings in  w hich th e  con­

s t i t u e n t  m a te r ia l com prises l e s s  than 25 p erce n t o f  th e  
volume o f  th e  fragm ent.

Abundant: R esidues w ith  rhombohedral open ings w ith  th e  c o n s t i t ­
uent m a te r ia l com prising  from 25 to  75 p erce n t o f  th e  volume 
o f  th e  fragm ent.

S c a tte r e d :  R esidues h avin g  rhombohedral open ings in  w hich th e
c o n s t itu e n t  m a te r ia l com prises more than 75 p ercen t o f  th e  
volume o f  th e  fragm ent.

Dolom orphic: Used fo r  d e sc r ib in g  r e s id u e s  where th ere  has been r e p la c e ­
ment o f  d o lo m ite  or c a l c i t e  by an in s o lu b le  m in era l w hich assumes 
th e  c r y s t a l  form o f  th e  s o lu b le  m in e r a l.

Drusy: C lu s te r s  or a g g reg a te s  o f  c r y s t a l s , g e n e r a lly  in c r u s t a t io n s .

Etched: Rough p i t s  or l i n e s  on sand g r a in s , o f te n  r e la te d  to  c r y s t a l
s tr u c tu r e ;  u s u a lly  produced by s o lu t io n in g .

Euhedral: Doubly term inated  c r y s t a ls ;  u n attach ed .

F in e: P a r t i c le s  or g ra in s  betw een .0625  and .25  m il lim e te r s  in  s i z e
(F o lk , 1 9 6 8 ).

F o s s i l i f e r o u s : Term d e s c r ib in g  r e s id u e s  where an in s o lu b le  m in era l has
rep la ced  f o s s i l  fragm ents o r ig in a l ly  composed o f  c a l c i t e  or 
d o lo m ite .

F ro sted : L u s t e r le s s , mat su r fa c e  imposed on sand g ra in s  by innum erable
c o n ta c ts  w ith  o th er  g r a in s , or as a r e s u l t  o f  ch em ica l e tc h in g .

G la u co n ite : A l i g h t  green to  dark green m in era l found in  m arine s e d i ­
m ents; e s s e n t i a l l y  a hydrous p otassium  ir o n  s i l i c a t e .

G ranular: C hert; compact, hom ogenous; composed o f  d is t in g u is h a b le
u n ifo r m -s iz e d  g r a in s , g r a n u le s , or d ru ses; uneven or  rough  
fr a c tu r e  s u r fa c e ;  s a c c h a r o id a l.

G ranulated: G rains or  g ran u les p a r t ly  cemented or lo o s e ly  aggrega ted ;
s a c c h a r o id a l; grades from angu lar to  drusy; f in e  to  c o a r se .

H ollow : See " o o l i t i c ."

L im onite: Brown hydrous ir o n  o x id e , u s u a lly  r e p la c in g  p y r i t e .



72

Loose: F ree, u n attached  p a r t i c l e s , g r a in s , or c r y s t a l s .

M assive: See " o o l i t i c ."

Medium: P a r t i c le s  or g r a in s  betw een .2 5  and .5 0  m il lim e te r s  in  s i z e
(F o lk , 1 9 6 8 ).

M ottled: Chert c o n ta in in g  h eterogen eou s c o lo r  d i f f e r e n c e s .

M uscovite: A member o f  th e  m ica group; p otassium  aluminum s i l i c a t e ;  can
d evelop  a u th ig e n ic a l ly  in  sed im en tary  ro ck s .

O o lite :  S p h ero id a l b o d ie s  w ith  n u c leu s  or c e n tr a l  mass e n c lo se d  by one
or more surrounding la y e r s  o f  th e  same or d i f f e r e n t  m a te r ia l.

O o l i t ic :  Composed o f  or c o n ta in in g  abundant o o l i t e s .

C on cen tric: P e r ip h e r a l la y e r s  around a sm a ll,  undeterm ined
n u c le u s .

\

H ollow : The c a s t  o f  an o o l i t e  produced by p a r t ia l  or in com p lete
rep lacem en t o f th e  o r ig in a l  c a l c i t e  by an in s o lu b le  m in era l;  
u s u a l ly  forms a h o llo w  sp h ere .

M assive: I n te r io r  o f  g ra n u lar , sm ooth, or c h a lk -te x tu r e d
m a te r ia l com p rising  n e a r ly  th e  e n t ir e  mass o f  th e  o o l i t e .

R adiate: F ib ers  r a d ia t in g  from sm a ll or  la r g e  n u c le u s ;  may have
s e v e r a l  p e r ip h e r a l la y e r s .

S an d-cen tered : O o l it e  w ith  a n u c leu s  o f  q u artz san d .

Oomold: S p h ero id a l opening r e p r e se n t in g  th e  former p resen ce  o f  o o l i t e s .

Oomoldic: C onta in in g  oom olds.

P i t t e d :  Term a p p lie d  to  sand g ra in s  e x h ib it in g  sm a ll p i t s  or d e p r e ss io n s
caused by a g ita te d  c o n ta c t  w ith  o th er  g r a in s .

P y r ite :  Iron  s u l f id e  som etim es d eveloped  a u th ig e n ic a l ly  in  sed im entary
ro ck s .

Quartz: C lear , c o lo r le s s  q u a rtz; n o t d e t r i t a l .

Q uartzose: V itr e o u s , g la s s y  c h e r t .

R ad ia te: See " o o l i t i c ."

Rounded: S p h ero id a l or e l l i p s o i d a l  sand g r a in s , co a rse  to  f in e ,  may be
fr o s t e d ,  p i t t e d ,  or  e tc h e d .

Sand: G rains o f  sa n d -s iz e d  q u a r tz , u s u a lly  c le a r  b u t may be any c o lo r .
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Sandy: Sand g ra in s  in  a c h e r t m a tr ix .

S a n d -cen tered : See " o o l i t i c ."

S c a tte r e d :  See " oo lo m o ld ic ."

S i l t :  G rains o f  s i l t  s i z e  q u a rtz , b u t may b e  composed e n t ir e ly  or
p a r t ly  o f  o th er  m in era ls .

S k e le ta l :  See " co lo m o ld ic ."

Smooth: Chert w ith  co n ch o id a l to  even fr a c tu r e ;  opaque, f l i n t y ,  u s u a lly
b r i t t l e ;  no d i s t i n c t i v e  s t r u c tu r e ,  c r y s t a l l i n i t y ,  or  g r a n u la r ity .

Subangular: P o ly g o n a l g ra in s  or fragm ents o f  sand b u t w ith  w e ll-ro u n d ed
edges and c o m e r s .

Subhedral: C r y s ta l form p a r t ly  d evelop ed ; may be lo o s e ,  d ru sy , or
g ra n u la ted .

T ran slu cen t: Chert e x h ib it in g  some degree o f  tr a n s lu c e n c y ; u s u a lly
sm ooth, even  fr a c tu r e .

P lo t t in g  I n s o lu b le  R esidues

The in s o lu b le  r e s id u e  d ata  have been  p lo t t e d  d ir e c t ly  on th e  

s tr a t ig r a p h ic  columns in  F ig . 3 . Each column i s  one in ch  w ide and, 

based  upon th e  t o t a l  p e r c e n t o f  in s o lu b le  r e s id u e  co n ta in ed  in  any 

g iv en  u n it ,  t h i s  w id th  has been su b d iv id ed  from th e  l e f t  s id e  o f  th e  

column to  r e p r e se n t  th a t  p erce n t o f  r e s id u e  w ith  th e  a p p ro p ria te  symbol­

ogy. T h is t o t a l  p e r c e n t has been  fu r th e r  su b d iv id ed  accord in g  to  th e  

t o t a l  co a rse  ( la r g e r  than 4 <|>) r e s id u e  and th e  t o t a l  f in e  (sm a lle r  than  

4 <|>) r e s id u e  (F ig . A 3). S i l t ,  b e in g  th e  f in e  r e s id u e  in  every  c a s e , i s  

alw ays p lo t t e d  on th e  l e f t  margin o f  th e  colum n, w ith  th e  co a rse  

r e s id u e  p lo t t e d  to  th e  r ig h t  o f  t h i s .

With th e  p erce n t o f  co a rse  and f in e  r e s id u e s  b lock ed  ou t on th e  

s t r a t ig r a p h ic  colum ns, th e  sym bols fo r  th e  dominant in s o lu b le  r e s id u e s  

(san d , s i l t ,  q u a r tz , and c h e r t)  a re  p lo t t e d  in  t h e ir  ap p ro p ria te  sp a ce .
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T his p ro v id es  an im m ediate v i s i b l e  r e p r e se n ta t io n  o f  th e  typ e and amount 

o f  r e s id u e  co n ta in ed  in  each u n it .

A more p r e c ise  d e s c r ip t io n  o f  th e  in s o lu b le  r e s id u e s  appears on 

th e  l e f t  s id e  o f  each s t r a t ig r a p h ic  column. H ere, th e  sym bols r e la t in g  

to  p a r t ic u la r  ty p es  and s i z e s  o f  r e s id u e s  found in  F ig . 3 are l i s t e d ,  

a lon g  w ith  th e  t o t a l  p e r c e n t o f  th o se  r e s id u e s  found in  each u n it .  The 

p erce n t o f  s i l t  i s  alw ays l i s t e d  f i r s t ,  fo llo w ed  by th e  p e r c e n ts  o f  

co a rser  r e s id u e s .  In  F ig . A3 , fo r  exam ple, 53L in d ic a t e s  u n it  38 in  

th e  V ic to r io  M ountains c o n ta in s  53 p ercen t lo o s e  s i l t .  The u n it  a ls o  

c o n ta in s  42 p erce n t s c a t t e r e d  d o lom old ic  chalky c h e r t , and 5 p ercen t  

lo o s e ,  f in e -g r a in e d  eu h ed ra l q u a rtz . (In  some c a s e s ,  s i l t  i s  th e  on ly  

r e s id u e  p r e s e n t ,  thus 10OL appears a d ja cen t to  th a t u n i t . )
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T o ta l P ercen t R esidue

P ercen t  
and Types 

o f R esid u es {
5 3  L 
42d£3r 

5 U 0

•

P ercen t  
F in e  R esidue

P ercen t Coarse 
R esidue

F ig . A3. U nit 38, V ic to r io  M ountains, Lima County, New Mexico



APPENDIX B

DESCRIPTION OF STRATIGRAPHIC SECTIONS

V ic to r io  Mountains

The E l Paso and Montoya Groups w ere measured on se p a r a te  h i l l s  

in  the V ic to r io  M ountains. The E l Paso s e c t io n  was measured in  th e  E ast 

H i l l s  (SW 1 /4  NE 1 /4  s e c .  28 , T. 24 S . ,  R. 12 W .), w h ile  th e  Montoya 

Group was measured on th e  n o r th e a s t  s id e  o f  Mine H i l l  (NW 1 /4  NE 1 /4  

s e c .  33, T. 24 S . , R. 12 W.) (both  are found on th e  Gage, New M exico,

7 .5  -  m inute quadrangle, 1 9 6 3 ). The b ase  o f  th e  E l Paso s e c t io n  i s  

marked by a low a n g le  f a u l t ,  w hich b r in g s  Montoya Group s t r a t a  in  con­

ta c t  w ith  th e  B ig  H atchet Form ation o f  th e  E l Paso Group. The s e c t io n  

term in a te s  a t  th e  top  o f  th e  h i l l  in  th e  Mud S p rin gs Mountain Form ation, 

and on ly  s c a t te r e d  o u tcrop s o f  E l Paso lim e sto n e  appear beneath  th e  

Montoya Group on Mine H i l l .  The measured s e c t io n s  a re  p lo t t e d  in  

F ig . 5 .

Fusselm an D olom ite (S ilu r ia n )

E r o s io n a l unconform ity

Montoya Group

C utter Form ation

T hickness
U nit ( in  f e e t )

U n it T o ta l

47 D olom ite , medium dark gray (N 4 ) ,  w ea th er in g  
very  l i g h t  gray (N 8 ) ;  a p h a n it ic  to  f in e  
c r y s t a l l in e ;  a p u re, m a ssiv e , n o n -d e sc r ip t  
dolom ote form ing sm a ll,  n o n - r e s is t a n t  lo d g e s ;  
no fa u n a l ev id e n c e  p reserv ed  (maximum) ........................  93 93

76
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Aleman Form ation

46 D olom ite , c h e r ty , brow nish b la c k  (5 YR 3 / 1 ) ,
w eath ers p a le  y e l lo w is h  brown (10 YR 5 / 2 ) ,  w ith
medium gray (N 5) ch ert w ea th erin g  l i g h t  brown
(5 YR 6 /4 ) ;  f in e  c r y s t a l l in e ,  l o c a l l y  medium;
c h er t w eath ers h ack ly  and ir r e g u la r  in  s tro n g
r e l i e f ;  sp a rse  f o s s i l  hash but very  sm a ll ( l e s s
than 1 /4  in ch ) ; forms s t e p - l i k e  l e d g e s ........................ 49*3

45 D o lom ite , c h e r ty , brow nish b la ck  (5 YR 2 / 1 ) ,
w eathers p a le  y e l lo w is h  brown (10 YR 6 /2 )  , w ith  
medium dark gray (N 4) to  medium gray (N 5) 
ch er t w ea th erin g  l i g h t  brown (5 YR 6 /4 ) ;  f in e  
to  very  f in e  c r y s t a l l in e ;  ir r e g u la r ,  nodular  
c h er t very  abundant, w ea th erin g  in  s tro n g  
r e l i e f ;  f o s s i l  hash ra re ; forms s m a ll ,  s t e p ­
l i k e  le d g e s  w ith  no bedding p r e se r v e d ............................. 66

44 D o lom ite , c h e r ty , brow nish b la ck  (5 YR 2 / 1 ) ,  
w eath erin g  p a le  y e l lo w is h  brown (10 YR 6 / 2 ) ,  
w ith  medium gray (N 5 )ch ert w ea th erin g  l i g h t  
brown (5 YR 5 /6 ) ;  f in e  t o  very  f in e  c r y s t a l ­
l i n e ;  in terb ed d ed  1 -  to  3 - in c h  d o lom ite  and 
*3*to  2 - in ch  ch er t la y e r s ,  very  con tin u ou s  
and p a r a l l e l ;  c h er t w eath ers in  s tr o n g  r e l i e f  
a g a in s t  s o lu t io n  p i t t e d  d o lo m ite ; forms th ic k  
le d g e s  w ith  lam inated  to  very  th in  bedding . . . .  107*3

Upham D olom ite

43 D o lom ite , c h e r ty , medium dark gray (N 4) to  
dark gray (N 3 ) , w eath ers medium gray (N 5 ) ,  
w ith  medium dark gray (N 4) ch ert w ea th erin g  
l i g h t  brown (5 YR 5 /6 ) ;  f in e  c r y s t a l l in e ;  
abundant ch er t n od u les and l e n s e s , e s p e c ia l ly  
near top  o f  u n it ;  l o c a l l y  i n t e r c l a s t i c  w ith  
rare  f o s s i l  hash; forms 1 - to  3 - fo o t  s t e p ­
l i k e  le d g e s  w ith  medium b e d d i n g .......................................19*3

42 D o lom ite , f o s s i l i f e r o u s , dark gray (N 3)
w eath erin g  medium gray (N 5 ) ; medium c r y s t a l ­
l in e ;  o c c a s io n a l brown ch er t n od u les w eather  
in  s tr o n g  r e l i e f ;  i n t r a c l a s t s  in term ixed  w ith  
f o s s i l  d e b r is ,  in c lu d in g  b ra ch io p o d s, c o r a ls ,  
and s i l i c i f i e d  en d ocero id  s ip h u n c le s ; forms 
1 -  to  3 - fo o t  r e s i s t a n t  le d g e s  w ith  medium 
b e d d i n g ................................................................................................ .......

142*3

208*3

316

335*3

370*3
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41 D o lo m ite , s l i g h t l y  sandy, medium gray (N 5 ) ,  
w eathers medium l i g h t  gray (N 6 ) ;  f in e  
c r y s t a l l in e ;  c o n ta in s  p o o r ly  s o r te d , rounded 
to  subrounded, f r o s te d  sand g r a in s ; ra re  f o s s i l  
hash in  le n s e s  and p o d s; forms s in g le  le d g e
w ith  ir r e g u la r  medium b e d d in g ............................................ 2h 373

Cable Canyon Sandstone

40 D o lo m itic  sa n d sto n e , medium dark gray (N 4 ) ,
w eath ers m oderate y e l lo w is h  brown (10 YR 5 /4 ) ;  
f in e  c r y s t a l l in e ;  c o n ta in s  abundant p o o r ly  
s o r te d , rounded to  subrounded, f r o s te d  sand  
g r a in s ;  sand c o n te n t d ecre a se s  n ear top  o f  
u n it ;  rare  c o r a ls  and burrow c a s t s ;  forms 
sh eer  r e s i s t a n t  c l i f f  w ith  no apparent
b e d d i n g ..................................................... ..........................................  12 385

39 D olom ite , sandy, medium dark gray (N 4 ) ,  
w eath ers medium l i g h t  gray (N 6 ) ;  f in e  
c r y s t a l l in e ;  co n ta in s  p o o r ly  s o r te d , rounded  
to  subrounded, f r o s te d  sand g r a in s  lo c a l iz e d  
in  le n s e s  and s t r in g e r s ;  burrow c a s ts  l o c a l l y  
p reserv ed ; forms sh e e r  c l i f f  w ith  no apparent
bedding ........................  . . . . . . . . . .  .................... 4 389

T o ta l Montoya Group . . . . . .  389

E r o s io n a l u n con form ity ; E l Paso s e c t io n  b e g in s  on th e  E ast H i l l s .

E l Paso Group

Mud Springs Mountain Form ation

38 L im estone, f o s s i l i f e r o u s ,  dark gray (N 3 ) ,
w eath ers medium gray (N 5 ) ,  w ith  l i g h t  brown 
(5 YR 5 /6 )  s i l t  in t e r c a la t io n s  w eath er in g  
g ra y ish  orange (10 YR 8 /4 ) ;  a p h a n it ic  to  f in e  
c r y s t a l l i n e ,  l o c a l l y  r e c r y s t a l l i z e d ,  c o n ta in s  
some in t r a c l a s t s  in term ix ed  w ith  f o s s i l  
d e b r is ;  p o s s ib ly  b ra ch io p o d s, t r i l o b i t e s ,  
and gastrop od s (B r id g e i t e s , B r id g e in a ) ; forms 
hr to  2 - f o o t  le d g e s ,  w ith  th in , ir r e g u la r
bedding ................................................................................................  12% 12%

J o se  Form ation

37 L im estone, o o l i t i c ,  medium dark gray (N 4) to  
l i g h t  gray (N 7 ) ,  w eath ers medium dark gray
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(N 4) to  medium l i g h t  gray (N 6 ) ;  r e c r y s t a l l i z e d ,
medium to  co a rse  c r y s t a l l in e ;  dark, f e t i d  lim e sto n e
w ith  in term ixed  o o l i t e s ,  i n t r a c l a s t s ,  and f o s s i l
d e b r is ; some b rach io p o d s, t r i l o b i t e s  (A u lacop aria)
and g a s tr o p o d s; forms 1 -  to  2 - f o o t  le d g e s  w ith
th in  to  medium b ed d in g  ...............................................................26% 39

V ic to r io  H i l l s  Form ation

36 L im eston e, s i l t y ,  p a le  y e l lo w is h  brown (10 YR 
5 / 2 ) ,  w eath ers l i g h t  gray (N 7 ) ,  w ith  g ra y ish  
orange (10 YR 8 /4 ) w ea th er in g  s i l t ;  a p h a n it ic ,  
l o c a l l y  medium to  co a rse  c r y s t a l l in e ;  s i l t  
abundant in  ir r e g u la r  p a tch es and a f t e r  
burrow, c a s t s ;  abundant cephalopoda, g a stro p o d s, 
and brach iopods (F in k eln b u rg ia ) e s p e c ia l ly  w ith  
i n t r a c l a s t i c  b r e c c ia ;  forms 1 -  to  2 - f o o t  le d g e s  
w ith  th in  to  medium b e d d i n g ................................................  6 45

35 L im estone, s i l t y ,  medium l i g h t  gray (N 6 ) ,  
w ea th er in g  l i g h t  gray (N 7 ) ,  w ith  g ra y ish  
orange (10 YR 7 /4 )  s i l t y  zon es; f in e  to  
medium c r y s t a l l in e ;  co n ta in s  abundant s i l t  
and ch ert lo c a l iz e d  in  burrow c a s t s  and in  
ir r e g u la r ,  h ack ly  in t e r c a la t io n s  w ea th er in g  
in  s tr o n g  r e l i e f ;  in t r a c l a s t s  common, e s ­
p e c i a l ly  in  le n s e s  and pods; forms th in ,
p la ty  la y e r s  w ith  th in  b e d d i n g ....................................... 7% 52%

34 L im estone, s i l t y ,  l o c a l l y  c h e r ty , l i g h t  
brow insh gray (5 YR 6 / 1 ) ,  w eathers l i g h t  
gray (N 7) to  medium l i g h t  gray (N 6 ) ;  
a p h a n it ic ,  lo c a l ly  medium to  co a rse  
c r y s t a l l in e ;  c o n ta in s  s i l t  and ch ert a f t e r  
burrow c a s t s  and in  w isp y , wavy in t e r ­
c a la t io n s ;  some b ra ch io p o d s, g a stro p o d s, and 
cephalopods (C lite n d o c e r a s)  a s s o c ia te d  
w ith  i n t r a c l a s t s  in  le n s e s  and p o d s; non- 
r e s i s t a n t ,  p la ty  outcrop  w ith  th in
b e d d i n g ................................................................................................ 11% 64

33 L im estone, s i l t y ,  brow nish gray (5 YR 4 / 1 ) ,  
w eath ers l i g h t  gray (N 6) to  g r a y ish  orange  
(10 YR 7 /4 )  where s i l t - r i c h ;  a p h a n it ic  to  
f in e  c r y s t a l l in e ;  co n ta in s  w isp y , wavy s i l t  
in t e r c a la t io n s  w ea th er in g  in  r e l i e f ,  ra re  
f o s s i l  d eb r is  and i n t r a c l a s t i c  zon es; forms 
s t e p - l ik e  le d g e s  w ith  th in  bedding 4 68
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32 L im estone, medium dark gray (N 4 ) ,  w eath ers  
medium l i g h t  gray (N 6 ) ;  medium t o  co a r se  
c r y s t a l l in e ;  co n ta in s  f o s s i l  hash and in t r a -  
c l a s t i c  b r e c c ia  in  la r g e  pods and le n s e s ;  
forms 1 -  to  2 - f o o t  le d g e s  w ith  th in ,  wavy 
b e d d in g ................................................................................................  3h

31 L im estone, s i l t y ,  l i g h t  o l i v e  gray (5 Y 6 / 1 ) ,  
w eathers l i g h t  gray (N 6 ) ,  w ith  p a tch es  o f  
g ra y ish  orange (10 YR 7 /4 )  s i l t ;  forms h -  
to  1 - f o o t  th ic k  le d g e s  w ith  th in  to  medium 
bedding ................................................................................................  6

30 L im estone, s i l t y ,  l o c a l l y  c h e r ty , medium
l i g h t  gray to  m oderate orange p ink  (10 R 7 /4 )  
where s i l t - r i c h ,  w ea th erin g  medium gray (N 5) to  
l i g h t  brown (5 YR 5 /6 ) ;  co a rse  c r y s t a l l in e ;  
r e c r y s t a l l i z e d ;  s i l t  and ch ert lo c a l iz e d  in  
ir r e g u la r ,  h ack ly  in t e r c a la t io n s ;  burrow  
c a s t s ,  co a rse  in t r a c l a s t i c  le n s e s  found  
throughout th e  u n it ;  forms th in ,  n o n r e s is ta n t  
la y e r s  w ith  th in  ir r e g u la r  bedding . ........................  5

29 L im estone, s i l t y ,  l i g h t  brow nish gray (5 YR 6 /1 )  
w eath ers l i g h t  gray (N 7 ) ; medium to  co a rse  
c r y s t a l l in e ;  r e c r y s t a l l i z e d ;  co n ta in s  dark 
y e l lo w is h  orange (10 YR 6 /6 )  ir r e g u la r  s i l t  
in t e r c a la t io n s  w ea th er in g  in  s tr o n g  r e l i e f ; 
burrow c a s t s  common, a lo n g  w ith  le n s e s  o f  
co a rse  in t r a c l a s t s ;  sm a ll,  s t e p - l i k e  le d g e s  
w ith  th in  bedd ing . ...................................................................  14

28 L im estone, s i l t y ,  p a le  red  (10 R 6 /2 )  to
p a le  y e l lo w is h  brown (5 YR 6 / 1 ) ,  w ea th er in g  
l i g h t  gray (N 7) to  g ra y ish  orange (10 YR 7 /4 )  where 
s i l t - r i c h ; a p h a n it ic  to  f in e  c r y s t a l l in e ;  
abundant w isp y , wavy s i l t  in t e r c a la t io n s  in  
s tro n g  r e l i e f ;  some burrow c a s ts  and in t r a ­
c l a s t i c  d eb r is; ra re  f o s s i l  hash; forms s te p ­
l i k e  le d g e  w ith  th in  b ed d in g  ............................................ 4

27 L im estone, medium l i g h t  gray (N 6 ) ,  w eath ers  
l i g h t  gray (N 7 );  f in e  c r y s t a l l in e ;  co n ta in s  
very  lo c a l  le n s e s  o f  rounded and fr o s te d  
sand g r a in s ;  abundant b ra ch io p o d s, gastrop od s  
cep h a lop od s, w ith  s p h e r ic a l  G ir v a n e lla  a lg a l  
s tr u c tu r e s ;  l o c a l l y  i n t r a c l a s t i c ;  t h in ,  non- 
r e s i s t a n t  la y e r s  ...............................................................

71*5

77*5

82*5

96*5

100*5

105*55
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26 L im estone, s i l t y ,  p a le  y e l lo w is h  brown
(10 YR 5 / 2 ) ,  w eathers p a le  brown (5 YR 5 /2 )  
to  l i g h t  gray (N 7 ) ;  very  f in e  to  medium 
c r y s t a l l in e ;  c o n ta in s  ir r e g u la r ,  h a ck ly  s i l t  
in t e r c a la t io n s  w ea th er in g  in  r e l i e f ; 
l o c a l l y  i n t r a c l a s t i c ;  burrow c a s t s  common, 
a lo n g  w ith  brach iopod  (D iaphelasm a) and 
gastrop od  hash; forms th ic k  le d g e s  w ith
th in  b e d d in g ................................................................... ....  23% 129

25 L im estone, s i l t y ,  m oderate y e l lo w is h  brown 
(10 YR 6 / 4 ) ,  w ea th er in g  l i g h t  brown (5 YR 
6 /4 ) ;  medium to  co a rse  c r y s t a l l in e ;  r e c r y s ­
t a l l i z e d ;  s i l t  w eath ers in  ir r e g u la r  p a tch es  
on s o lu t io n  p i t t e d  su r fa c e ;  sp a rse  in tr a ­
c l a s t s  and burrow c a s t s ;  abundant b rach iop od , 
g a strop od , and cephalopod fragm ents; p a r t ia l
o u tcro p , n o n r e s is ta n t  w ith  th in  b e d d i n g ....................15% 144%

24. L im estone, s i l t y ,  m oderate orange p ink  
(10 R 7 /4 ) ,  w eath ers g ra y ish  orange  
(10 YR 7 /4 ) ;  medium to  co a rse  c r y s t a l l in e ;  
r e c r y s t a l l i z e d ;  w isp y , ir r e g u la r  s i l t  
in t e r c a la t io n s  w ea th er in g  in  r e l i e f ;  
sp a r se  f o s s i l  hash w ith  some i n t r a c l a s t i c  
l e n s e s ; th in  la y e red  ou tcrop  w ith  th in  to
medium b e d d in g .................................................................................. 6% 151

23 L im estone, s i l t y ,  m o ttled  p a le  red (5 R 6 / 2 ) ,  
w eath ers g ra y ish  orange p ink  (5 YR 7 /2 ) ;  
a p h a n it ic  to  f in e  c r y s t a l l in e ;  s i l t  l im ite d  
to  sm a ll p a tch es and zon es; l o c a l l y  in t r a ­
c l a s t i c ;  abundant g a stro p o d s, brach iopods  
(D iap h elasm a), and p i lo c e r o id  cephalopods 
(S te n o p ilo c e r a s )  w ea th erin g  in  r e l i e f ;  forms 
s m a ll,  1 -  to  2 - f o o t  le d g e s ,  w ith  th in  to
medium b e d d in g ..................................................................................18% 169%

22 L im eston e, s i l t y ,  m o ttled  l i g h t  brow nish gray
(5 YR 6 /1 )  to  m oderate red  (5 R 5 / 4 ) ,  w ea th er in g
g ra y ish  orange p ink  (5 YR 7 /2 ) ;  abundant w isp y ,
wavy s i l t  in t e r c a la t io n s  w eath erin g  in  r e l i e f ;
in t r a c l a s t s  common w ith  b ra ch io p o d s, g a stro p o d s,
en d ocero id  (B iso n o cera s) and p i lo c e r o id
cep h a lop od s; forms s t e p - l i k e  le d g e s  w ith  th in
to  medium b e d d i n g ......................................................................... 9 178%

21 L im estone, s i l t y ,  l i g h t  brow nish gray (5 YR 5 / 1 ) ,  
w eathers l i g h t  gray (N 7 ) ;  a p h a n it ic  to  f in e  
c r y s t a l l in e ;  s i l t  s c a t te r e d  in  sm a ll p a tch es
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and l e n s e s ; burrow c a s t s  common on bedd ing  
p la n e s ;  abundant en d ocero id  and p i lo c e r o id  
cephalopod s ip h u n c le s ,  b ra ch io p o d s, and g a s tr o ­
pods; forms 1 -  to  2 - fo o t  s t e p - l i k e  le d g e s  
w ith  th in  b e d d in g ........................................................................  22

Cooks Form ation

20 L im eston e, s i l t y ,  l i g h t  o l i v e  gray (5 Y 6 /1 )  
to  p a le  y e l lo w is h  brown (10 YR 6 /2 ) ,  
w ea th er in g  l i g h t  o l i v e  gray (5 Y 6 /1 ) ;  
a p h a n it ic ,  l o c a l l y  medium to  coarse  
c r y s t a l l in e ;  co n ta in s  v a r ia b le  amounts o f  
w isp y , wavy s i l t  in t e r c a la t io n s  w ea th er in g  
in  r e l i e f ;  abundant f o s s i l  d e b r is , in c lu d in g  
b ra ch io p o d s, g a stro p o d s, and en d ocero id  
cephalopoda (P ro e n d o ce ra s); forms 1 -  to  3 -  
fo o t  le d g e s  w ith  th in  to  medium b e d d in g .................... 57

19 L im estone, l o c a l l y  f o s s i l i f e r o u s ,  p a le  red  
(10 R 6 / 2 ) ,  w ea th er in g  g ra y ish  orange  
(10 YR 7 /4 ) ;  co a rse  c r y s t a l l in e ;  re ­
c r y s t a l l i z e d ;  rare  s i l t y  in t e r c a la t io n s  
w eath erin g  in  r e l i e f ;  l o c a l l y  i n t r a c l a s t i c ,  
some burrow c a s t s ;  abundant en d o cero id s, 
g a stro p o d s, and b rach iop od s; forms sm a ll,  
s t e p - l ik e  le d g e s  w ith  t h in ,  ir r e g u la r  
b e d d in g ................................................................................................  10

18 L im eston e, s i l t y ,  p a le  red  (10 R 6 / 2 ) ,
w eathers g ra y ish  orange (10 YR 7 /4 ) ;  c o n ta in s
w isp y , wavy s i l t  in t e r c a la t io n s  w eath erin g
in  r e l i e f ;  sp a rse  gastro p o d , cephalopod
fragm en ts, w ith  o c c a s io n a l burrow c a s t s ;
forms 1 -  to  2 - f o o t  le d g e s  w ith  th in ,  wavy
bedding .................................................................................  11

17 L im estone, l o c a l l y  i n t r a c l a s t i c ,  medium l i g h t  
gray (N 6 ) ,  w eath ers l i g h t  gray (N 7 ) ;  medium 
to  co a rse  c r y s t a l l in e ;  r e c r y s t a l l i z e d ;  sp a r se  
s i l t  in t e r c a la t io n s  in  r e l i e f ; abundant in t r a -  
c l a s t s ,  w ith  burrow c a s t s  exposed on bedding  
p la n e s ;  forms 1 -  to  3 - f o o t  s t e p - l i k e  le d g e s  
w ith  th in  to  very  th in  wavy b e d d in g ................................ 13

16 L im estone, s i l t y ,  l i g h t  brow nish gray
(5  YR 6 /1 )  to  p a le  red (5 R 6 / 2 ) ,  w eath ers
g ra y ish  orange (10 YR 7 /4 ) ;  a p h a n it ic ;  d en se ,
s i l t y  in t e r c a la t io n s  common in  low r e l i e f ;
forms d i s t i n c t  le d g e  w ith  very  th in  to
lam inated  bedding ......................................................................... 2

200%

257%

267%

278%

291%

293%
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15 L im eston e, s i l t y ,  l o c a l l y  in  t r a d e s  t i c ,  p a le  
red (10 R 6 / 2 ) ,  w eath ers l i g h t  brown (5 YR 
5 /6 ) ;  s i l t  abundant, e s p e c ia l ly  near top o f  
u n it ;  i n t r a c l a s t s  common, w ith  some burrow  
c a s t s  in  r e l i e f  on bedding p la n e s ; forms 
sm a ll le d g e  w ith  th in  to  medium ir r e g u la r
b e d d in g ................................................................................................  5 298%

14 L im estone, s i l t y ,  y e l lo w is h  gray (5 Y 7 / 1 ) ,  
w ea th er in g  l i g h t  gray (N 7 );  a p h a n it ic  to  
f in e  c r y s t a l l in e ;  c o n ta in s  w isp y , wavy s i l t  
in t e r c a la t io n s  w eath erin g  in  s tr o n g  r e l i e f  on 
s o lu t io n  p i t t e d  su r fa c e ;  sp a r se  f o s s i l  d e b r is , 
some burrow c a s t s  and i n t r a c l a s t s ;  forms t h ic k ,  
b lo ck y  le d g e  w ith  th in  to  medium wavy bedding . . 33 331%

13 L im estone, s i l t y ,  g ra y ish  orange (10 YR 7 /4 )  
to  l i g h t  o l i v e  gray (5 Y 6 / 1 ) ,  w eath ers  
g ra y ish  orange (10 YR 7 /4 )  to  l i g h t  o l i v e  
gray (5 Y 6 /1 ) ;  medium to  co a rse  c r y s t a l ­
l i n e ;  r e c r y s t a l l i z e d ;  s i l t  r e s t r i c t e d  to  
p a tch es  and l e n s e s , a lthough  "pseudocherty"  
s i l t  n od u les  w eath er in  s tr o n g  r e l i e f  
throughout th e  u n it ;  some burrow c a s t s ,  
g a stro p o d s; sm a ll l im o n ite  pseudomorph 
a f t e r  p y r it e  n od u les common n ear th e  

.b a se ;  c l i f f - f o r m e r ,  w ith  th in  to  medium
b ed d in g  . . . . . .  ...................................................................  12 343%

12 L im estone, s i l t y ,  p a le  red (10 R 6 /2 )  to
l i g h t  gray (N 7 ) ,  w ea th er in g  g ra y ish  orange  
(10 YR 7 /4 ) to  y e l lo w is h  gray (5 Y 8 /1 ) ;  
w isp y , wavy s i l t y  l im e s to n e  n ear  b a se  grades  
upwards in to  a lm ost pure lim e s to n e ;  "pseudo- 
chert"  n od u les common low in  th e  u n it ;  some 
i n t r a c l a s t i c  le n s e s  and pods; forms m a ssiv e ,
s t e p - l i k e  l e d g e .............................................................................  13 356%

11 L im estone, s i l t y ,  y e l lo w is h  gray (5 Y 8 /1 ) ,  
w eath ers l i g h t  gray (N 7 ) ;  p a r t ia l  ou tcrop ;  
lim e sto n e  i s  very  s o f t ,  f r ia b l e ,  w ith  th in
to  very  th in  ir r e g u la r  bedding .......................................  2% 359

10 L im eston e, l i g h t  o l i v e  gray (5 Y 6 / 1 ) ,
w eathers p a le  y e l lo w is h  brown (10 YR 6 /2 ) ;  
a p h a n it ic ,  l o c a l l y  f in e  to  medium; r e ­
c r y s t a l l i z e d ;  sp a rse  wavy s i l t  in t e r ­
c a la t io n s  in  r e l i e f  on s o lu t io n  p i t t e d  
su r fa c e ;  1 fo o t  from top  o f  u n it  i s  
"pseudochert"  le n s e  w ea th er in g  in  r e l i e f ;  
forms d i s t i n c t  s t e p - l i k e  le d g e s  w ith  th in ,
wavy b e d d i n g ..................................................................................  5 364
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9 L im estone, s i l t y ,  p a le  y e l lo w is h  brown 
(10 YR 6 / 2 ) ,  w eath ers y e l lo w is h  gray  
(5 Y 7 /2 ) ;  medium c r y s t a l l in e ;  w isp y , 
wavy s i l t  s c a t te r e d ;  some burrow c a s t s  
on bedd ing p la n e s ;  p a r t ia l  o u tcrop , non-
r e s i s t a n t  u n it  w ith  th in  wavy b e d d in g ......................... ' .  4 368

8 L im estone, s i l t y , ,  l i g h t  brow nish gray  
(5 YR 6 / 1 ) ,  w eath ers l i g h t  gray (N 7 );  
f in e  to  medium c r y s t a l l in e ;  r e c r y s t a l l i z e d ;  
co n ta in s  f a in t  w ispy s i l t  s t r in g e r s  
e s p e c ia l ly  n ear b a se ; l o c a l l y  in t r a -  
c l a s t i c ;  top marked by d isco n tin u o u s  
" pseudo-chert"  le n s e  w ea th er in g  in  r e l i e f ;
forms s in g le  le d g e  w ith  th in ,  wavy bedding . . .  4*5 372%

7 L im estone, s i l t y ,  l i g h t  brow nish gray
(5 YR 6 /1 )  to  l i g h t  o l i v e  gray (5 Y 6 / 1 ) ,  
w eath ers g ra y ish  orange (10 YR 7 /4 ) ;  f in e  
to  medium c r y s t a l l in e ;  r e c r y s t a l l i z e d ;  con­
ta in s  w isp y , wavy s i l t  in t e r c a la t io n s  
w ea th er in g  in  r e l i e f ,  a lo n g  w ith  pods and 
le n s e s  o f  "pseudocherty" s i l t  zon es; forms 
th ic k ,  s t e p - l i k e  le d g e s  w ith  t h in ,  wavy
bedding . ...........................................................................................  6% 379

6 L im estone, s i l t y ,  l i g h t  o l i v e  gray (5 Y 6 / 1 ) ,  
w eathers l i g h t  gray (N 7 );  medium to  co arse  
c r y s t a l l in e ;  r e c r y s t a l l i z e d ;  co n ta in s  minor 
ir r e g u la r  s i l t  in t e r c a la t io n s ;  some sm a ll 
(1 -  to  3 - in ch ) n od u les o f  l im o n ite  pseudo- 
morph a f t e r  p y r it e ;  p a r t ia l  exposure w ith
th in ,  wavy b e d d i n g .................................. ................................. 2 381

5 L im estone, s i l t y ,  l i g h t  brow nish gray
(5 R 6 /2 )  to  l i g h t  o l i v e  gray (5 Y 6 /1 ) ,  
w eath erin g  g ra y ish  orange (10 YR 7 /4 )  w ith  
dark y e llo w is h  orange (10 YR 6 /6 )  s i l t  
in t e r c a la t io n s ;  a p h a n it ic , l o c a l ly  medium 
c r y s t a l l in e ;  r e c r y s t a l l i z e d ;  s i l t  w eathers  
in  r e l i e f  on s o lu t io n  p i t t e d  s u r fa c e , burrow  
c a s t s  common, w ith  some en d ocero id  s ip h u n c le s ;  
forms 2 - fo o t  le d g e s  w ith  th in  to  medium
b e d d in g ................................................................................................  14 395

B ig  H atchet Formation

4 L im estone, s i l t y ,  l o c a l ly  ch er ty , p a le  red  
(5 R 6 /2 )  to  l i g h t  brow nish gray (5  YR 6 /1 ) ,  

w eathers p a le  y e l lo w is h  brown (10 YR 6 /2 ) ;
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medium to  coarse  c r y s t a l l in e ;  r e c r y s t a l l i z e d ;  
s i l t  w eath ers in  w isp y , wavy s t r in g e r s ;  con­
sp icu o u s  % - to  2 - in c h  "pseudocherty" to  ch erty  
le n s e s  and n od u les w ea th er in g  in  s tr o n g  r e l i e f ; 
top  o f  u n it  marked by 2 - in ch  b la c k  ch e r t  
l a y e r ; 10 f e e t  above b ase  o f  u n it  i s  a 2 - fo o t  
th ic k  d i o r i t i c  to  d ia b a s ic  s i l l ;  forms 1 -  to  
3 - fo o t  s t e p - l i k e  le d g e s  w ith  th in ,  wavy
b e d d in g ................................................................................................  30h 425*2

3 L im estone, s i l t y ,  c h e r ty , l i g h t  brow nish gray  
(5 YR 6 / 1 ) ,  w eath ers l i g h t  gray (N 7) to  
medium l i g h t  gray (N 6 ) ,  w ith  l i g h t  brown 
(5 YR 6 /2 )  s i l t ;  a p h a n it ic  to  very  f in e  
c r y s t a l l in e ;  c o n ta in s  w isp y , wavy s i l t  
in t e r c a la t io n s  w ea th er in g  in  r e l i e f ;  ra re  
f o s s i l  d e b r is ;  some burrow c a s t s  on bedding  
p la n e s ; forms 1 - to  2 - f o o t  le d g e s  w ith  th in ,  
wavy b e d d i n g .................................................................................. 44 469*2

2 L im estone, s i l t y ,  l i g h t  brow nish gray (5 YR 
6 /1 )  to  p a le  red (5 R 6 / 2 ) ,  w eath ers p a le  
y e l lo w is h  brown (10 YR 6 /2 )  to  dark 
y e l lo w is h  brown (10 YR 4 /2 ) ;  f in e  to  
medium c r y s t a l l in e ;  r e c r y s t a l l i z e d ;  con­
ta in s  abundant w isp y , wavy s i l t  in t e r ­
c a la t io n s  w ea th er in g  in  r e l i e f ;  some 

. burrow c a s ts  v i s i b l e  on b edd ing p la n e s ;  
forms 2 - to  4 - fo o t  th ic k  le d g e s ,  w ith  th in
to  very  th in ,  wavy b e d d i n g ...............................................  29*2 499

1 L im eston e, s i l t y ,  p a le  y e l lo w is h  brown
(10 YR 6 / 2 ) ,  w ea th er in g  l i g h t  gray (N 7 ) ,  
w ith  g ra y ish  orange (10 YR 7 /4 )  s i l t ;  
a p h a n it ic  to  very  f in e  c r y s t a l l in e ;  con­
t a in s  ir r e g u la r  s i l t y  in t e r c a la t io n s  
w ea th er in g  in  r e l i e f ;  p a r t ia l  ou tcrop ;
sm a ll n o n r e s is ta n t  th in -b ed d ed  la y e r s  ......................... 5 504

T o ta l E l Paso G r o u p .................... 504

Low a n g le  f a u l t

Montoya Group
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Snake H i l l s

Three se p a r a te  tr a v e r se s  were made in  th e  Snake H i l l s  to  

measure th e  E l Paso and Montoya Groups. The V ic to r io  H i l l s  and th e  

J o se  Form ations w ere measured on th e  ea stern -m o st h i l l  (NW1/4 SE 1 /4  

s e c .  34 , T. 24 S . , R. 10 W .), w h ile  th e  Mud S p rin gs Mountain and Snake 

H i l l s  Form ations w ere measured on th e  h ig h e s t  h i l l  in  th e  group (SW 1 /4  

NW 1 /4 ,  s e c .  34, T. 24 S . , R. 10 W.) (both  are lo c a te d  on th e  Bow lin  

Ranch, New M exico, 7 .5  -  m inute quadrangle, 1 9 6 5 ). The Montoya Group 

i s  b e s t  exposed  in  th e  w estern  c lu s t e r  o f  h i l l s , and was measured on 

th e  la r g e s t  h i l l  in  th a t  group (SW 1 /4  SW 1 /4  s e c .  33 , T. 24 S . ,  R. 10 

W.) (R ed.M ountain, New M exico, 7 .5  -  m inute qu adrangle, 1 9 6 5 ).

The th r e e  tr a v e r se s  a re  p lo t t e d  on F igure 10 .

No h ig h e r  exposures on h i l l

Montoya Group

Aleman Form ation  

U nit

46 D o lom ite , c h e r ty , medium dark gray (N 4 ) ,  
w eath ers p a le  y e l lo w is h  brown (10 YR 6 / 2 ) ,  
w ith  g ra y ish  red  (5 R 4 /2 )  c h e r t w ea th er in g  
p a le  red d ish  brown (10 R 5 /4 )  ; very  f in e  
c r y s t a l l in e ;  co n ta in s  abundant ch ert  
la y e r s  and le n s e s  w ea th er in g  in  s tr o n g  
r e l i e f  w hich in c r e a s e  in  co n ten t u p se c t io n ,  
but become ir r e g u la r  and n odular; l o c a l ly  
fa u lte d  u n it ;  forms s te e p  c l i f f  w ith  th in ,  
ir r e g u la r  bedding ................................................ ....  .

45 D o lom ite , c h e r ty , medium dark gray (N 4 ) ,
w ea th er in g  p a le  y e l lo w is h  brown (10 YR 5 / 2 ) ,  
w ith  g ra y ish  red  (5 R 4 /2 )  c h e r t  w ea th er in g  
p a le  red (5 R 6 /2 )  in  s tr o n g  r e l i e f ;  very  
f in e  c r y s t a l l in e ;  2 -  to  4 - in c h  la y e r s  o f

T h ickness  
( in  f e e t )  

U nit T o ta l

86 86



38 124

87

d o lom ite  in te r la y e d  w ith  2 -  to  5 - in c h  la y e r s  
o f  c h e r t;  forms s te e p  le d g e s  w ith  th in  
bedding ......................................................................................

Upham D olom ite

44 D o lo m ite , medium dark gray (N 4 ) ,  w eath ers  
p a le  y e l lo w is h  brown (10 YR 6 /2 ) ;  f in e  to  
medium c r y s t a l l in e ;  co n ta in s  ir r e g u la r  
s tr in g e r s  o f  s i l t  th a t  a re  l o c a l l y  s i l i c i f i e d ;  
sp a rse  r e c r y s t a l l i z e d  f o s s i l  d eb r is  found  
near b a se ; forms sh e e r  c l i f f  w ith  no apparent 
b e d d in g ................................................................................................ 22 146

43 D o lo m ite , f o s s i l i f e r o u s  l o c a l l y ,  brow nish
gray (5 YR 4 / 1 ) ,  w eath ers p a le  y e l lo w is h  
brown (10 YR 6 /2 ) ;  medium to  co a rse  c r y s t a l ­
l i n e ;  s m a ll,  r e c r y s t a l l i z e d  f o s s i l  d e b r is  
l o c a l ly  abundant, p o s s ib ly  brachiopod and 
gastropod  fragm ents; forms sh eer  c l i f f  w ith
no b edd ing p r e s e r v e d ..............................................................  29h 175h

42 D olom ite , s l i g h t l y  sandy, brow nish gray  
(5 YR 4 / 1 ) ,  w eath ers m oderate y e l lo w is h  
brown (10 YR 5 /4 ) ;  f in e  to  medium c r y s t a l ­
l i n e ;  c o n ta in s  p o o r ly  s o r te d , rounded to  sub­
rounded, f r o s te d  sand g ra in s  e s p e c ia l ly  in  
s t r in g e r s  and le n s e s ;  forms sh eer  c l i f f
w ith  o v e r ly in g  u n it s ;  no apparent bedding . . . .  3 178%

Cable Canyon Sandstone

41 D o lom ite , sandy, l i g h t  brow nish gray (5 YR 
‘ 6 / 1 ) ,  w eath ers p a le  y e l lo w is h  brown (10 YR 

6 /2 ) ;  f in e  c r y s t a l l in e ;  co n ta in s  p o o r ly  s o r te d ,  
rounded to  sub rounded fr o s te d  sand g ra in s  
l o c a l l y  co n cen tra ted  in  le n s e s ;  top o f  u n it  
marked by d en se , 2 - in c h  le n s e  o f  sand  
w ea th er in g  b la c k ;  forms c l i f f  w ith  no
b ed d in g  p r e s e r v e d ........................................................................  10 188%

40 D olom ite sa n d sto n e , g r a y ish  orange p ink
(5 YR 7 /2 )*  w eath ers l i g h t  brown (5 YR 5 /6 ) ;  
minor f in e  c r y s t a l l in e  d o lo m it ic  cem ent; con­
ta in s  abundant p o o r ly  s o r te d ,  rounded to  sub­
rounded, f r o s te d  sand g r a in s ;  forms sh e e r
c l i f  w ith  no apparent b ed d in g  ............................................ 16 204%

T o ta l Montoya Group . . . .  204%
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E ro s io n a l unconform ity; E l Paso s e c t io n  b eg in s  in  th e  e a s te r n  h i l l s .

E l Paso Group

Snake H i l l s  Form ation

39 L im estone, f o s s i l i f e r o u s ,  brow nish gray  
(5 YR 4 / 1 ) ,  w eath ers l i g h t  gray (N 7 );  
a p h a n it ic ,  l o c a l l y  medium c r y s t a l l in e ;  
r e c r y s t a l l i z e d ;  c o n ta in s  s c a t te r e d  i r ­
re g u la r  c h e r t , p o s s ib le  a f t e r  burrow c a s t s ;  
abundant g a s tr o p o d s , b ra ch iop od s, cep h a lop od s, 
and s i l i c i f i e d  sp on ges; forms r e s i s t a n t
c l i f f  on top  o f  h i l l  w ith  t h in ,  wavy bedding . . . 11^ 11%

38 L im eston e, s i l t y ,  f o s s i l i f e r o u s ,  m o ttled
m oderate red  (5 R 4 /6 )  to  brow nish gray  
(5 YR 4 / 1 ) ,  w eath ers dark y e l lo w is h  orange  
(10 YR 7 /6 ) ;  a p h a n it ic ,  lo c a l ly  medium 
c r y s t a l l in e ;  r e c r y s t a l l i z e d ;  s i l t  w eath ers  
in  p a tch es on s o lu t io n  p i t t e d  s u r fa c e ;  
abundant g a stro p o d s, cep h alop od s, and sponges  
(A rch aeosou p h ia ); forms s in g le  le d g e  w ith
t h in ,  wavy to  ir r e g u la r  b e d d i n g ....................................... 2 13%

37 L im eston e, c h e r ty , f o s s i l i f e r o u s ,  brow nish
gray (5 YR 4 / 1 ) ,  w ea th er in g  l i g h t  gray (N 7 ) ;  
co n ta in s  h a c k ly , knobby c h er t in t e r c a la t io n s  
in  s tro n g  r e l i e f ;  abundant g a stro p o d s, 
cep h alop od s, b rach iop od s; lo c a l ly  in t r a -  
c l a s t i c ;  th ic k ,  c l i f f - f o r m in g  u n it  w ith
th in ,  wavy b e d d in g ........................................................................  15 28%

36 L im estone, f o s s i l i f e r o u s ,  brow nish gray
(5  YR 4 / 1 ) ,  w eath ers l i g h t  gray (N 7 );  
a p h a n it ic ,  lo c a l ly  f in e  c r y s t a l l in e ;  f o s s i l  
hash common, some g a strop od , cephalopod, 
and brach iopod  fragm ents; forms s m a ll,  
s t e p - l i k e  le d g e s  w ith  th in ,  ir r e g u la r
b e d d i n g ........................ .......................................................................  4 32%

35 L im eston e, s i l t y ,  f o s s i l i f e r o u s ,  y e l lo w is h
gray (5 Y 7 /6 )  to  g ra y ish  red  (5 R 4 / 2 ) ,  
w ea th er in g  g ra y ish  orange (10 YR 7 / 4 ) ;  
a p h a n it ic ,  l o c a l l y  f in e  c r y s t a l l in e ;  s i l t  
common in  smooth p a tch es  and le n s e s ;  abundant 
cep h a lop od s, f l a t  and h ig h  sp ir e d  g a stro p o d s, 
and b ra ch io p o d s, e s p e c ia l ly  in  channel f i l l ;  
fo r m s .s in g le  le d g e  w ith  th in ,  wavy b ed d in g  . . . .  2% 35



89

34 L im eston e, f o s s i l i f e r o u s ,  brow nish gray
(5 YR 4 / 1 ) ,  w eath ers l i g h t  gray (N 6 .5 ) ;  
a p h a n it ic ;  c o n ta in s  sp a rse  ir r e g u la r  c h e r t  
in t e r c a la t io n s ;  abundant f o s s i l  d e b r is ,  in ­
c lu d in g  f l a t  and h igh  sp ir e d  g a stro p o d s, 
cep h a lop od s, and b rach iop od s; l o c a l l y  
i n t r a c l a s t i c ;  forms sm a ll le d g e s  w ith  t h in ,
ir r e g u la r  b e d d in g ..................................................... ....  5 40

33 L im eston e, f o s s i l i f e r o u s ,  brow nish gray
(5 YR 4 /1 ) ,  w ea th er in g  l i g h t  b lu is h  gray  
(5 B 7 /1 ) ;  a p h a n it ic ;  abundant f l a t  and 
h ig h  s p ir e d  g a stro p o d s , b rach io p o d s, and 
cephalopods; forms sm a ll le d g e s ,  l o c a l l y
p la t y ,  w ith  th in ,  ir r e g u la r  b e d d in g .............................  5h 45%

32 L im estone, s i l t y ,  f o s s i l i f e r o u s ,  brow nish
gray (5 YR 4 / 1 ) ,  w eath ers l i g h t  gray (N 7 ) ,  
w ith  g ra y ish  orange (10 YR 7 /4 )  s i l t ;  
a p h a n it ic ;  c o n ta in s  ir r e g u la r  p a tch es and 
zones o f  s i l t y  in t e r c a la t io n s ;  f o s s i l  hash  
common in c lu d in g  g a stro p o d , b rach iop od , 
and cephalopod fragm ents; forms s in g le
le d g e  w ith  th in ,  wavy b e d d in g ............................................ 2 47%

31 L im estone, l o c a l l y  f o s s i l i f e r o u s ,  brow nish
gray (5 YR 4 / 1 ) ,  w ea th er in g  medium l i g h t  
gray (N 6 ) ;  s c a t te r e d  sm a ll f o s s i l  hash  
p r e se n t;  p a r t ia l  exp osu re; forms non-
r e s i s t a n t  s lo p e  w ith  th in  b e d d in g ..................................  7 54%

30 • L im estone, s i l t y ,  f o s s i l i f e r o u s ,  m o ttled
g ra y ish  red (5 R 4 / 2 ) ,  w ea th ers g ra y ish  orange  
(10 YR 7 /4 ) ;  a p h a n it ic ;  s i l t  co n cen tra ted  
in  smooth p a tch es and zon es; f o s s i l  hash  
common b u t s m a ll,  in c lu d in g  gastrop od , 
brach iop od , and cephalopod (C lite n d o c e r a s )  
fragm ents; forms s in g le  le d g e  w ith  th in  to
lam inated  b e d d in g ........................................................................  2 56%

29 L im estone, f o s s i l i f e r o u s ,  l o c a l l y  c h e r ty ,  
brow nish gray (5 YR 5 / 1 ) ,  w eath ers l i g h t  
b lu is h  gray (5 B 7 /1 ) ;  a p h a n it ic ;  rare  s i l t  
in t e r c a la t io n s ;  some ch er t n od u les in  m id d le  
o f  u n it ;  b ra ch io p o d s, cep h a lop od s, and 
gastrop ods common; forms 1-  to  3- f o o t  s t e p - l i k e  
le d g e s  w ith  t h in ,  wavy b edd ing .......................................

28 , L im estone, s i l t y ,  f o s s i l i f e r o u s ,  m o ttled  g ra y ish
red (5 R 4 / 2 ) ,  w eath ers g ra y ish  orange (10 YR 7 /4 ) ;

12 68%
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a p h a n it ic ;  s i l t  s c a t te r e d  in  smooth p a tch es;  
f o s s i l  hash common b u t s m a ll , p o s s ib ly  g a s tr o ­
pod and brach iop od  fragm ents; p a r t ia l  
ex p osu re , s in g le  le d g e  w ith  very  th in  to
lam inated  b e d d in g ........................................................................  6% 75

27 L im eston e, f o s s i l i f e r o u s ,  brow nish gray  
(5 YR 5 / 1 ) ,  w eath ers l i g h t  gray (N 6 .5 ) ;  
a p h a n it ic ;  c o n ta in s  sp a rse  w ispy,w avy s i l t  
in t e r c a la t io n s  w ea th er in g  in  r e l i e f ;  r ic h  

• f o s s i l  c o n te n t , in c lu d in g  cep h alop od s, 
g a stro p o d s , t r i l o b i t e s ,  and sp on ges; forms
s t e p - l i k e  le d g e s  w ith  t h in ,  wavy bedding . . . .  7 82

26 L im estone, c h e r ty , f o s s i l i f e r o u s ,  brow nish
gray (5 YR 4 /1 ) ,  w ea th er in g  l i g h t  gray (N 7 ) ,
w ith  l i g h t  brown (5 YR 5 /6 )  c h e r t ; a p h a n it ic ;
c o n ta in s  c h e r t n od u les and le n s e s  in  s tr o n g
r e l i e f ;  top o f  u n it  marked by 2- in ch  dark
brown c h er t la y e r ;  abundant sm a ll f o s s i l  h ash ,
lo c a l ly  s t r o m a t o l i t i c ;  forms th in  p la ty  la y e r s
a t  b a se , grad in g  upwards in t o  more r e s i s t a n t
le d g e  w ith  th in ,  ir r e g u la r  bedding .............................  3 85

25 L im eston e, s i l t y ,  f o s s i l i f e r o u s ,  l i g h t
brow nish gray (5 YR 5 / 1 ) ,  w eathers l i g h t  
gray (N 7 ) ,  w ith  g ra y ish  orange (10 YR 7 /4 ) ;  
s i l t ;  a p h a n it ic ;  c o n ta in s  w isp y , wavy s i l t  
in t e r c a la t io n s ,  a ls o  f i l l i n g  burrow c a s t s ;  
abundant f o s s i l  d e b r is ,  in c lu d in g  b ra ch io p o d s, 
gastrop ods (M a c lu r ite s ) , cep h a lop od s, and 
a lg a l  s t r o m a to l i t e s ;  l o c a l l y  in t r a c l a s t i c ;  
forms th ic k  le d g e s  near th e  b a se  and top
w ith  t h in ,  p la ty  la y e r s  in  c e n te r  o f  u n it  . . . .  12 97

24 L im estone, c h e r ty , medium l i g h t  gray (N 6 ) ,  
w eath ers l i g h t  gray (N 7 ) ,  w ith  l i g h t  brown 
(5 YR 5 /6 )  c h e r t ; a p h a n it ic ;  co n ta in s  h ack ly  
ch ert pods and le n s e s  w ea th er in g  in  s tro n g  
r e l i e f ;  sp a r se  f o s s i l  hash; forms sh e e r
c l i f f  w ith  th in ,  ir r e g u la r  bedding .............................  9 106

23 L im estone, f o s s i l i f e r o u s ,  l i g h t  brow nish  
gray (5 YR 6 /1 ) ,  w eath ers p a le  b lu e  
(5 PB 7 /2 ) ;  a p h a n it ic ;  co n ta in s  minor 
w isp y , wavy s i l t  in t e r c a la t io n s  in  r e l i d f  
on s o lu t io n  p i t t e d  s u r fa c e ;  abundant f o s s i l  
d e b r is ,  in c lu d in g  b ra ch io p o d s, gastrop od s  
(P r o l io s p ir a ) , and cephalopods; forms 3-  
fo o t  le d g e s  w ith  th in  wavy bedding 10 116
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22 L im estone, c h e r ty , brow nish gray
(5 YR 4 / 1 ) ,  w eath ers m oderate y e l lo w is h  
brown (10 YR 5 / 4 ) ,  w ith  dusky brown 
(5 YR 2 /2 )  c h e r t;  a p h a n it ic ;  co n ta in s  
abundant h a c k ly , ir r e g u la r  ch e r t  
n od u les  and le n s e s  w ea th erin g  in  s tr o n g  
r e l i e f ;  f o s s i l  hash s c a t te r e d  and sm a ll  
( l e s s  than % in c h ) ;  forms s in g le  th ic k
le d g e  w ith  th in ,  ir r e g u la r  bedding .............................  6 122

21 L im estone, s i l t y ,  f o s s i l i f e r o u s , p a le
y e l lo w is h  brown (10 YR 6 / 2 ) ,  w eath ers  
l i g h t  gray (N 7) w ith  g ra y ish  orange  
(10 YR 7 /4 )  s i l t ;  a p h a n it ic ,  l o c a l l y  f in e  
c r y s t a l l in e ;  c o n ta in s  w isp y , wavy s i l t  
in t e r c a la t io n s ,  som etim es f i l l i n g  burrow  
c a s t s ;  l o c a l l y  s t r o m a t o l i t i c ,  w ith  some 
gastrop ods and b rach iop od s; forms 1-  to  
3 - fo o t  s t e p - l ik e  le d g e s  w ith  th in  to  v ery
th in  wavy b e d d i n g ...................................................................  16 138

20 L im eston e, l o c a l l y  f o s s i l i f e r o u s ,  dark
y e llo w is h  brown (10 YR 4 / 2 ) ,  w eathers  
g ra y ish  orange (10 YR 7 /4 ) ;  a p h a n it ic ,  
l o c a l l y  f in e  c r y s t a l l in e ;  co n ta in s  s c a t te r e d  
ir r e g u la r  s i l t  in t e r c a la t io n s  w eath erin g  
in  r e l i e f ;  some gastro p o d , brach iop od , and 
cephalopod d e b r is ;  forms 1-  to  2- f o o t  
le d g e s  n ear b ase  and to p , w ith  l e s s  r e s i s t a n t  
th in  bedded c e n tr a l  l a y e r s ................................................  7 145

Mud Springs Mountain Form ation

19 L im estone, s i l t y ,  i n t r a c l a s t i c ,  l o c a l ly
f o s s i l i f e r o u s ,  brow nish gray (5 YR 4 / 1 ) ,  
w eath ers l i g h t  gray (N 6 .5 ) ;  a p h a n it ic ,  
l o c a l l y  coarse  c r y s t a l l in e ;  r e c r y s t a l l i z e d ;  
c o n ta in s  h a c k ly , ir r e g u la r  s i l t  in t e r ­
c a la t io n s  throughout u n it ;  l o c a l ly  
in t r a c l a s t i c ;  some c r o ss -b e d d in g ; abundant 
b ra ch io p o d s, g a stro p o d s, and cephalopoda, 
w ith  a lg a l  s t r o m a to lit e s  l o c a l l y  d evelop ed ;  
c l i f f - f o r m e r ,  w ith  up to  5 - f o o t  le d g e s ;  
bedd ing th in  to  la m in a ted , wavy and
i r r e g u l a r ........................ .... .........................................................  10 155

18 L im estone, s i l t y ,  f o s s i l i f e r o u s ,  o l i v e  
gray (5 Y 5 /1 )  to  p a le  red (5 R 5 /2 ) ,  
w ea th er in g  l i g h t  b lu is h  gray (5 B 7 /1 ) ;  
a p h a n it ic ;  l o c a l l y  r e c r y s t a l l i z e d ;  co n ta in s
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s c a t t e r e d  s i l t  in t e r c a la t io n s ,  l o c a l ly
a f t e r  burrow c a s t s ;  f o s s i l  d e b r is  in c lu d e s
b ra ch io p o d s, cep h a lop od s, and abundant
gastrop ods ( B r id g e i t e s ) ; p a r t ia l  ex p o su re;
forms ^ - fo o t  le d g e s  w ith  th in  to  lam inated
b e d d in g ...........................................................................................  . 23%

T r a n s it io n  zone

17 L im estone, i n t r a c l a s t i c ,  medium dark gray  
(N 4 ) ,  w ea th er in g  medium l i g h t  gray (N 6 ) ;  
a p h a n it ic ,  l o c a l l y  f in e  to  medium c r y s t a l ­
l i n e ;  r e c r y s t a l l i z e d ;  c o n ta in s  abundant 
a p h a n it ic  in t r a c l a s t s ,  %-to 1% -inches lo n g ;  
some cep h a lop od s, g a stro p o d s , and b ra ch io p o d s, 
l o c a l l y  s i l i c i f i e d ;  forms n o n r e s is ta n t  
s lo p e  w ith  t h in , ir r e g u la r  b edd ing ..................................  7

16 L im estone, s i l t y ,  i n t r a c l a s t i c ,  m oderate red  
(5 R 5 / 4 ) ,  w ea th er in g  p a le  red d ish  brown 
(10 R 6 / 4 ) ,  w ith  medium gray (N 5) in t r a ­
c l a s t s  w ea th er in g  l i g h t  gray (N 7 );  
a p h a n it ic  to  very  f in e  c r y s t a l l in e ;  con­
t a in s  abundant b la d e  and r o l l e r  in tr a ­
c l a s t s  up to  4 in ch es  lo n g ; s i l t y  lim e­
s to n e  i s  in te r la y e r e d  w ith  i n t r a c l a s t i c  
zon es; forms s in g le  r e s i s t a n t  le d g e  w ith  
ir r e g u la r  th in  to  medium bedding ..................................  4

15 L im estone, i n t r a c l a s t i c ,  medium dark gray  
(N 4 ) ,  w eath ers l i g h t  gray (N 6 ) ;  medium 
to  co a rse  c r y s t a l l in e ;  r e c r y s t a l l i z e d ;  
in t r a c l a s t s  common, up to  2 in ch es  lo n g ;  
sp a r se  f o s s i l  d e b r is ;  n o n r e s is ta n t  s lo p e -  
form er w ith  th in ,  ir r e g u la r  b edd ing .............................  11

J o se  Form ation

14 L im estone, s i l t y ,  o o l i t i c ,  medium gray 
(N 5 ) ,  w eath ers l i g h t  gray (N 7 ) ;  
a p h a n it ic  to  f in e  c r y s t a l l in e ;  s i l t y  
p a tch es and zones e s p e c ia l ly  common 
n ear top o f  u n it ;  c o n ta in s  abundant o o l i t e s  
in term ix ed  w ith  g a stro p o d , t r i l o b i t e ,  
b rach iop od , and cephalopod fragm ents; forms 
d i s t i n c t  1 -  to  3 - fo o t  le d g e s  w ith  th in -  
bedded, l e s s  r e s i s t a n t  la y e r s  ............................................ 5

178%

185%

189%

200%

205%
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13 L im estone, s i l t y ,  f o s s i l l f e r o u s ,  p a le  red  
(5 R 6 / 2 ) ,  w ea th er in g  g ra y ish  orange  
(10 YR 7 /4 ) ;  a p h a n it ic ;  s i l t y  la y e r s  
in terb ed d ed  w ith  le n s e s  o f  f o s s i l  d e b r is ;  
abundant g a stro p o d s , t r i l o b i t e s ,  and 
cep h a lop od s; forms s in g le  le d g e  w ith
th in  ir r e g u la r  b e d d in g ..............................................................  2 207%

12 L im eston e, o o l i t i c ,  medium l i g h t  gray (N 6 ) ,  
w eath ers l i g h t  gray (N 7 ) ;  medium c r y s t a l ­
l i n e ;  r e c r y s t a l l i z e d ;  o o l i t e s  common, 
a s s o c ia te d  w ith  % -inch s p h e r ic a l  G ir v a n e lla  
a lg a l  s t r u c tu r e s ;  sp a r se  f o s s i l  hash; p a r t ia l  
ou tcrop ; s o f t ,  f r i a b l e ,  n o n r e s is ta n t  u n it
w ith  th in  ir r e g u la r  b e d d i n g ................................................  7 214%

11 L im eston e, s i l t y ,  o o l i t i c ,  g ra y ish  red  
(10 R 4 / 2 ) ,  w eath ers g ra y ish  orange  
(10 YR 7 /4 ) ;  a p h a n it ic ;  s i l t  s c a t te r e d  
throughout u n it  in  f a in t  s t r in g e r s ;  o o l i t e s  
common, a s s o c ia te d  w ith  f o s s i l  hash; forms
s in g le  le d g e  w ith  v ery  th in  b e d d i n g .............................  2% 217

10 Interbedded  o o l i t i c  l im e s to n e  and s i l t y
d o lo m ite ; lim e sto n e  i s  l i g h t  brow nish gray  
(5 YR 6 / 1 ) ,  w ea th er in g  p a le  brown (5 YR 5 / 2 ) ,  
w h ile  d o lom ite  i s  g ra y ish  red  (5 R 4 /2 ) ,  
w eath erin g  g ra y ish  orange p in k  (5 YR 7 /2 ) ;  
a p h a n it ic ,  l o c a l l y  medium c r y s t a l l in e ;  r e ­
c r y s t a l l i z e d ;  o o l i t e s  abundant in  lim e s to n e ;  
f o s s i l  d eb r i s c a t t e r e d ,  some G ir v a n e lla  a lg a l  
s tr u c tu r e s ;  d o lom ite  forms 1-  to  2- f o o t  
le d g e s ,  in te r la y e r e d  w ith  . n o n r e s is ta n t
th in -b ed d ed  l i m e s t o n e ...............................................................16% 233%

V ic to r io  H i l l s  Form ation

9 D olom ite , l i g h t  brow nish gray (5 YR 6 / 1 ) ,  
w eath ers g r a y ish  orange (10 YR 7 /4 ) ;  
a p h a n it ic  to  very  f in e  c r y s t a l l in e ;  con­
ta in s  s c a t te r e d  s i l i c i f i e d  cephalopod  
s ip h u n c le s  (B is o n o c e r a s ) , g a stro p o d s , and 
brach iop od s w ea th er in g  in  r e l i e f ;  forms 1-
to  3 - fo o t  le d g e s  w ith  vague th in  b e d d in g ....................26% 260

8 D olom ite, f o s s i l l f e r o u s , brow nish gray  
(5 YR 4 /1 ) ,  w ea th er in g  g ra y ish  orange  
(10 YR 7 /4 ) ;  f in e  c r y s t a l l in e ;  co n ta in s  
sm a ll ( l e s s  than % -inch) s i l i c i f i e d  f o s s i l  
fragm en ts, in c lu d in g  g a stro p o d s , b ra ch io p o d s,



and some la r g e r  (3  to  4 in c h e s )  ceph- 
alopod s ip h u n c le s  (B a sc h o c e r a s ); non- 
r e s i s t a n t  s lo p e -fo r m e r  w ith  no apparent 
b e d d in g ...........................................................................................  ̂ .

D o lom ite , l i g h t  brow nish gray (5 YR 5 / 1 ) ,  
w eathers l i g h t  o l i v e  gray (5 Y 6 /1 ) ;  f in e  
to  medium c r y s t a l l in e ;  s c a t te r e d  f o s s i l  
d e b r is ,  some en d ocero id  and p i lo c e r o id  
(H e so p ilo c e r a s ) s ip h u n c le s ,  s i l i c i f i e d  
and w ea th er in g  in  r e l i e f ;  forms 1 - to  3 - 
fo o t  s t e p - l ik e  le d g e s  w ith  vague th in  
b edd ing . . . . . .  ...................................................................

D o lom ite , s i l t y , m o ttled  p a le  red (5 R 6 / 2 ) ,  
w eath ers g ra y ish  orange (10 YR 7 /4 ) ;  f in e  to  
medium c r y s t a l l in e ;  ra re  f o s s i l  d e b r is ,  
p o s s ib ly  f a in t  burrow c a s t s ;  forms 1-  to  
2- f o o t  s t e p - l i k e  le d g e s  w ith  th in  to  v ery  
th in  bedd ing ........................ .......................  . . . . . . .

D o lom ite , s i l t y ,  l i g h t  brow nish gray (5 YR 5 / 1 ) ,  
w ea th er in g  g ra y ish  orange (10 YR 7 /4 ) ;  v ery  f in e  
c r y s t a l l in e ;  c o n ta in s  w isp y , wavy s i l t  in t e r ­
c a la t io n s  w ea th er in g  in  r e l i e f ;  n o n r e s is ta n t ,  
s lo p e -fo rm er  w ith  th in  to  very  th in  b edd ing . . .

D o lom ite , l i g h t  brow nish gray (5 YR 6 / 1 ) ,  
w eath ers y e l lo w is h  gray (5 Y 7 /2 ) ;  medium 
c r y s t a l l in e ;  sp a rse  s i l i c i f i e d  f o s s i l  d e b r is ,  
p o s s ib ly  gastrop od  and cephalopod fragm ents; 
o c c a s io n a l ch er t n od u les near b a se ; forms 
1-  to  2- f o o t  s t e p - l i k e  le d g e s  w ith  very  
th in  to  lam inated  bedding .....................................................

D o lo m ite , s i l t y ,  m o ttled  p a le  red  (5 R 6 / 2 ) ,  
w eath ers g ra y ish  orange (10 YR 7 /4 ) ;  medium 
c r y s t a l l in e ;  s i l t  s c a t te r e d  in  le n s e s  and 
s t r in g e r s ;  ra re  f o s s i l  d e b r is ,  f a in t  burrow  
c a s t s  on bedding p la n e s ;  forms 1-  to  2- f o o t  
le d g e s  w ith  th in  to  very  th in  b edd ing ........................

D o lom ite , s i l t y ,  c h e r ty , l i g h t  brow nish  
gray (5 YR 6 / 1 ) ,  w ea th er in g  l i g h t  o l i v e  
gray (5 Y 6 /1 ) ;  medium c r y s t a l l in e ;  con­
ta in s  w h ite  to  gray c h e r t n o d u les  w ea th er in g  
in  r e l i e f ;  some burrow c a s t s  n ear top  o f  
u n it ;  n o n r e s is ta n t  s lo p e -fo r m e r  w ith  th in  
b edd ing ................................................................................................
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1 D olom ite , f o s s i l l f e r o u s ,  l i g h t  brownish
gray (5 YR 5 / 1 ) ,  w eath ers l i g h t  o l i v e  gray  
(5 Y 6 /1 ) ;  medium c r y s t a l l in e ;  s i l i c i f i e d  
f o s s i l  d eb r is  common, in c lu d in g  b r a c h io -  
p od s, g a stro p o d s , and cephalopoda, p a r t ia l  
ou tcrop ; forms 1-  to  2- f o o t  le d g e s  w ith
medium b e d d in g ................................................................... ....  10 371

T o ta l E l Paso Group . 371

A lluvium

B ig  F lo r id a  M ountains

The O rdovician  s e c t io n  in  th e  B ig  F lo r id a  M ountains was m easured  

a t  C a p ito l Dome on th e  n orth w est f la n k  o f  th e  range (NE 1 /4  SE 1 /4  s e c .  

1 0 , T. 25 S . , R. 8 W.) (C a p ito l Dome, New M exico, 7 .5  -  m inute quad­

r a n g le , 1 9 6 5 ). The b a se  o f  th e  s e c t io n  i s  lo c a te d  1200 f e e t  beneath  

th e  top o f  C a p ito l Dome, and e x h ib i t s  a g r a d a tio n a l c o n ta c t  w ith  th e  

u n d er ly in g  B l i s s  Sandstone. The E l Paso Group i s  o f f s e t  140 f e e t  below  

th e  top o f  th e  s e c t io n ,  th e r e fo r e  measurement i s  con tin u ed  in  th e  

arroyo d ir e c t ly  sou th  o f  th e  f i r s t  t r a v e r s e . The Montoya Group i s  

b e s t  exposed  960 f e e t  below  C a p ito l Dome and 800 f e e t  sou th  o f  th e  

f i r s t  t r a v e r s e . The lo c a t io n s  o f  th e  tr a v e r se s  are  p lo t t e d  on 

F igure 11.

Lobo Form ation (age unknown)

E r o s io n a l unconform ity

Montoya Group

Aleman Form ation
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U nit T hickness
( in  f e e t )  

U nit T o ta l

90 D o lo m itic  l im e s to n e , l o c a l l y  c h e r ty ,
o l i v e  gray (5 Y 4 / 1 ) ,  w ea th er in g  l i g h t  
gray (N 6) ;  very  f in e  to  medium 
c r y s t a l l in e ;  co n ta in s  ir r e g u la r  ch er t  
le n s e s  and pods up to  4 in c h e s  th ic k ;  
abundant s i l i c i f i e d  f o s s i l  d e b r is ,  
in c lu d in g  brach iop od s and gastrop od s  
(Z y g o sp ir a ); forms a r e s i s t a n t  le d g e
w ith  th in ,  ir r e g u la r  b edd ing ...........................................  11 11

89 D o lo m itic  lim e s to n e , l i g h t  gray (N 7 ) ,
w ea th er in g  very  l i g h t  gray w ith  m oderate  
brown (5 YR 4 /4 )  c h e r t le n s e s ;  medium 
c r y s t a l l i n e ,  very  f r ia b le ;  ch e r t  
w eath ers in  h ack ly  and ir r e g u la r  le n s e s ;  
forms 1-  to  3- f o o t  th ic k  n o n r e s is ta n t
le d g e s  w ith  th in  to  medium b e d d in g .............................  30 41

88 C alcareous d o lo m ite , c h e r ty , l o c a l ly  
f o s s i l i f e r o u s ,  medium gray (N 5 ) ,  
w ea th er in g  l i g h t  gray (N 7 ) ,  w ith  ch er t  
w ea th er in g  m oderate brown (5 YR 4 /4 ) ;  
very  f in e  c r y s t a l l in e  to  a p h a n it ic ;  
c h e r t occu rs in  n od u les and d isco n ­
tin u o u s l e n s e s ; f o s s i l s  abundant, in ­
c lu d in g  gastrop ods and brach iopods  
(H y p sip ty ch a ); s t e p - l ik e  le d g e  w ith
lam inated  b e d d i n g ...................................................................  21 62

87 C alcareous d o lo m ite , c h e r ty , d o lom ite
i s  dark gray (N 3 ) ,  w ea th er in g  medium 
gray (N 5 ) ,  w h ile  ch er t i s  medium dark 
gray (N 4 ) ,  and w eathers m oderate brown 
(5 YR 4 /4 ) ;  a lt e r n a t in g  la y e r s  o f  ch er t  
and d o lo m ite , w ith  ch er t w ea th er in g  in  
s tr o n g  r e l i e f  in  1 - to  3 - in ch  la y e r s ;  
forms 2-  to  5- f o o t  le d g e s  w ith  lam inated
b e d d i n g ...........................................................................................  50 112

Upham D olom ite

86 D o lom ite , i n t r a c l a s t i c ,  l o c a l l y  f o s s i l ­
i f e r o u s ,  m o ttled  medium dark gray (N 4) 
to  medium gray '(N  5 ) ,  w ea th er in g  medium 
dark gray (N 4) to  p a le  y e l lo w is h  brown 
(10 YR 6 /2 ) ;  f in e  to  medium c r y s t a l l in e ;
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f e t i d ,  w ith  i n t r a c l a s t s  common in  zo n es;  
s c a t te r e d  f o s s i l  fragm en ts, in c lu d in g  
g a stro p o d s, b rach iop od s (L ep id o cy c lu s) , 
and cep h a lop od s; forms sh eer  r e s i s t a n t
c l i f f  w ith  medium b e d d in g .....................................................  16 128

85 D olom ite , s l i g h t l y  s i l t y ,  dark gray (N 3 ) ,  
w eath ers medium dark gray (N 4 ) ;  f in e  
c r y s t a l l in e ;  f e t i d  d o lo m ite  w ith  rare  
zones o f  s i l t y  d o lom ite ; sp a rse  f o s s i l
d e b r is ;  forms sh e e r , m assive  c l i f f .............................  12 140

84 D o lom ite , l o c a l l y  f o s s i l i f e r o u s ,  dark gray  
(N 3 ) ,  w ea th ers same; f in e  c r y s t a l l in e ,  
l o c a l l y  co a rse  where f o s s i l  r ic h ;  f e t i d  
d o lo m ite  w ith  s c a t te r e d  r e c r y s t a l l i z e d
f o s s i l  d e b r is ;  forms m assive  c l i f f  .............................  13 153

Cable Canyon Sandstone

83 D o lom ite , sandy, medium gray (N 5) to  medium 
dark gray (N 4 ) ,  w eath ers medium gray (N 5 ) ;  
medium c r y s t a l l in e ;  c o n ta in s  p o o r ly  s o r te d ,  
subangular to  rounded, f r o s te d  sand g r a in s ;  
e x h ib it s  sharp unconform ity w ith  o v e r ly in g  
Upham D olom ite; forms sh eer  r e s i s t a n t  c l i f f
w ith  no apparent b e d d i n g .....................................................  29 182

82 D o lom ite , sandy, dark gray (N 3 ) ,  w ea th er in g  
o l i v e  gray (5 Y 3 /1 ) ;  f in e  c r y s t a l l in e ;  con­
ta in s  p o o r ly  s o r te d ,  subangular to  rounded, 
fr o s te d  sand g r a in s ;  m a s s iv e ,sh e e r  c l i f f -
form er ................................................................................................  kH. 186*3

T o ta l Montoya Group . . . 186*3

L ine o f  s e c t io n  moved 400 f e e t  north  to  measure th e  E l Paso Group.
A minor e r o s io n a l  unconform ity  se p a r a te s  th e  E l Paso and Montoya Groups.

E l Paso Group

S c e n ic  D rive Form ation

81 L im estone, c h e r ty , medium dark gray (N 4 ) ,  
w eath erin g  m oderate red d ish  brown 
(10 R 4 /6 )  to  g ra y ish  brown (5 YR 3 /2 ) ;  
f in e  c r y s t a l l in e ;  c o n ta in s  abundant 
n odular ch er t w ea th er in g  in  s tr o n g  r e l i e f ;  
forms 2-  to  4 - f o o t  s t e p - l i k e  le d g e s  w ith  
th in ,  ir r e g u la r  bedding ....................................... 24 24



L im estone, c h e r ty , l o c a l l y  i n t r a c l a s t i c ,  medium 
dark gray (N 4 ) ,  w ea th er in g  medium l i g h t  gray  
(N 6) w ith  l i g h t  brown (5 YR 5 /6 )  s i l t y  zon es;  
f in e  c r y s t a l l i n e ,  l o c a l l y  a p h a n it ic ;  c o n ta in s  
h a ck ly  c h e r t in t e r c a la t io n s  in  s tro n g  r e l i e f ;  
le n s e s  and zones o f  in t r a c l a s t s  common; forms 
th in  s la b s  and p la te s  w ith  th in ,  ir r e g u la r  
bedding ...........................................................................................

L im estone, s i l t y ,  l i g h t  o l i v e  gray (5 Y 5 / 1 ) ,  
w ea th er in g  l i g h t  brown (5 YR 5 /6 ) ;  a p h a n it ic ,  
l o c a l l y  medium c r y s t a l l in e ;  c o n ta in s  ir r e g u la r  
s i l t  in t e r c a la t io n s ;  some f l a t  g a stro p o d s, 
b ra ch io p o d s, cephalopoda, and t r i l o b i t e s ;  
s i n g le ,  r e s i s t a n t  le d g e  w ith  th in ,  ir r e g u la r  
b edd ing ............................................................................................

L im estone, c h e r ty , s i l t y ,  l o c a l l y  in t r a ­
c l a s t i c ,  dark gray (N 4) to  g ra y ish  orange  
(10 YR 7 / 4 ) ,  w ea th er in g  p a le  b lu e  (5 PB 7 /2 )  
w ith  m oderate red d ish  orange (10 R 4 /6 )  
s i l t ;  a p h a n it ic ;  c o n ta in s  ir r e g u la r ,  h a ck ly  
s i l t  in t e r c a la t io n s  w eath erin g  in  s tr o n g  
r e l i e f ;  l o c a l l y  ch er ty ; in t r a c l a s t s  in  le n s e s  
and pods; sp a rse  f o s s i l  d e b r is ,  in c lu d in g  
b ra ch io p o d s, g a stro p o d s , and t r i l o b i t e s ;  
forms 1-  to  3- fo o t  s t e p - l ik e  le d g e s  w ith  
t h in ,  ir r e g u la r  bedding .....................................................

L im eston e, s i l t y ,  m o ttled  dark y e l lo w is h  
brown (10 YR 5 /2 )  to  medium dark gray (N 4 ) ,  
w eath erin g  g ra y ish  orange (10 YR 7 /4 ) ;  
a p h a n it ic ;  s i l t y  in t e r c a la t io n s  w eather  
in  m ild  r e l i e f ;  forms s in g le  le d g e  w ith  
th in ,  ir r e g u la r  bedding . . ............................................

L im eston e, c h e r ty , medium dark gray (N 4 ) ,  
w eath erin g  medium l i g h t  gray (N 6) ;  very  
f in e  to  f in e  c r y s t a l l in e ;  co n ta in s  ch er ty  
in t e r c a la t io n s  in  s tr o n g  r e l i e f  on exposed  
s u r fa c e ;  forms 2 - to  5 - f o o t  le d g e s  w ith  
th in ,  e r r a t ic  bedding .............................  ........................

L im estone, s i l t y ,  c h e r ty , l o c a l l y  in t r a ­
c l a s t i c ,  medium gray (N 5 ) ,  w eath ers l i g h t  
b lu is h  gray (5 B 7 /1 ) ;  a p h a n it ic ,  l o c a l ly  
f in e  c r y s t a l l in e ;  in t r a c l a s t s  common in  
le n s e s  and channel f i l l ;  l o c a l l y  s i l t y ;  
abundant f o s s i l  d e b r is ,  in c lu d in g  f l a t  
and h ig h  sp ir e d  g a s tr o p o d s , b ra ch io p o d s.
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t r i l o b i t e s  (P seu d o cy b ele ) , and s i l i c i f i e d  
cephalopod s ip h u n c le s ;  forms 2 -  to  4 - in c h  
knobby s la b s  w ith  t h in ,  ir r e g u la r  bedding . . . .  29%

74 L im eston e, s i l t y ,  m o ttled  g ra y ish  red
(5 R 4 / 2 ) ,  w ea th ers g ra y ish  orange (10 YR
7 /4 ) ;  a p h a n it ic ;  s i l t  w eath ers in  smooth
p a tch es  on s o lu t io n  p i t t e d  s u r f a c e ; c o n ta in s
ra re  f o s s i l  h ash ; forms s in g le  r e s i s t a n t
le d g e  w ith  t h in ,  ir r e g u la r  bedding . . . . . . .  2%

73 L im eston e, dark gray (N 3 ) ,  w eathers l i g h t  
gray (N 7 ) ;  a p h a n it ic ,  l o c a l l y  r e c r y s ta l ­
l i z e d ;  ra re  f o s s i l  hash in  le n s e s  and p od s, 
p o s s ib ly  b ra ch iop od , gastro p o d , and cephalopod  
fra g m en ts; forms th in ,  2-  to  3- in ch  la y e r s  
r e f l e c t i n g  bedding; n o n r e s is ta n t  u n it  ........................  11%

72 L im eston e, i n t r a c l a s t i c ,  g ra y ish  b la c k  (N 2 ) ,  
w ea th er in g  dark gray (N 3 ) ,  v ery  f in e  to  f in e  
c r y s t a l l in e ;  in t r a c l a s t s  abundant, up to  5 
in c h e s  lo n g , o r ie n te d  p a r a l l e l  to  bedd ing;  
t h ic k ,  2-  to  4 - f o o t  led g e -fo rm er; bedd ing  
th in  to  m e d iu m .............................................................................  8

71 L im eston e, i n t r a c l a s t i c ,  medium dark gray  
(N 4) to  medium gray (N 5 ) ,  w eath ers p a le  
b lu e  (5 PB 7 /2 ) ;  medium to  co a rse  c r y s t a l ­
l i n e ;  r e c r y s t a l l i z e d ;  co n ta in s  abundant 
i n t r a c l a s t s ,  u s u a lly  l e s s  than % in ch  in  
diam eter; ra re  f o s s i l  d e b r is ,  p o s s ib ly  
gastropod  and brachiopod fragm ents; forms 
th in  %- to  1- f o o t  p la t e s  and s la b s  r e f l e c t in g  
t h in ,  ir r e g u la r  b edd ing .......................................................... 24

M cK elligon Canyon Form ation

70 L im estone, l o c a l l y  f o s s i l i f e r o u s ,  medium
dark gray (N 4 ) ,  w ea th er in g  p a le  b lu e  
(5 PB 7 /2 ) ;  a p h a n it ic ,  l o c a l l y  f in e  
c r y s t a l l in e ;  g a stro p o d s , b ra ch io p o d s, 
and o c c a s io n a l s i l i c i f i e d  cephalopod  
s ip h u n c le s  p r e se n t;  forms th in  p la te s  
and s la b s ,  w ith  th in ,  ir r e g u la r  bedding .................... 3%

69 D o lo m itic  l im e s to n e , s i l t y ,  m o ttled  dark
brown (10 YR 4 /2 )  t o  medium gray (N 5 ) ,  
w eath ers g r a y ish  orange (10 YR 7 /4 ) ;  s i l t  
w eath ers in  smooth p a tc h e s , s in g le  le d g e  
w ith  th in ,  wavy b edd ing .

118

120%

132

140

164

167%

1 168%
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68 L im eston e, f o s s i l i f e r o u s ,  l o c a l l y  I n tr a -  
c l a s t i c ,  medium dark gray (N 4 ) ,  w eath ers  
medium gray (N 5 ) ;  co a rse  c r y s t a l l in e ,  r e ­
c r y s t a l l i z e d ;  i n t r a c l a s t i c  channel f i l l  
common; co n ta in s  s i l i c i f i e d  f o s s i l s ,  in ­
c lu d in g  cephalopod s ip h u n c le s , g a stro p o d s, 
and sponges (A rch aeosou p h ia ); s in g le  le d g e
w ith  no apparent b e d d in g .......................................................... 4 172^

67 L im estone, i n t r a c l a s t i c ,  l o c a l l y  s t r o m a t o l i t i c ,
medium dark gray (N 4 ) ,  w eath ers p a le  b lu e  
(5 PB 7 /2 ) ;  a p h a n it ic ,  l o c a l l y  medium to  
co a rse  c r y s t a l l in e ;  in t r a c l a s t s  lo c a l iz e d  in  
le n s e s  and pods w ith  f o s s i l  d e b r is ;  abundant 
cephalopod s ip h u n c le s ,  sponges (A rch aeosou p h ia ), 
and g a stro p o d s , a lo n g  w ith  s t r o m a t o l i t i c  a lg a l  
h ead s; forms th in  le d g e s  w ith  th in ,  ir r e g u la r  
b e d d i n g ................................................................................................  2h 175

66 D o lo m itic  l im e s to n e , s i l t y ,  i n t r a c l a s t i c ,
medium gray (N 5) to  m o ttled  p a le  y e l lo w is h
brown (10 YR 5 / 6 ) ,  w ea th er in g  m o ttled  p a le
b lu e  (5 PB 7 /2 )  to  g ra y ish  orange (10 YR 7 /4 ) ;
a p h a n it ic  to  f in e  c r y s t a l l in e ;  o r i g in a l ly  a
s i l t y ,  f o s s i l - r i c h  u n it  w ith  b rach iop od s and
cep h a lop od s, b u t eroded up to  4- f e e t  deep and
f i l l e d  w ith  in t r a c l a s t s  and f o s s i l  hash; forms
s in g le  le d g e  w ith  obscured bedding ..................................  6 181

65 L im eston e, s i l t y ,  i n t r a c l a s t i c ,  medium dark
gray (N 4 ) ,  w eath ers p a le  b lu e  (5 PB 7 /2 ) ;  
a p h a n it ic  to  f in e  c r y s t a l l in e ;  abundant 
i n t r a c l a s t i c  pods and l e n s e s ,  w ith  ir r e g u la r  
h ack ly  s i l t  in t e r c a la t io n s  w eath erin g  l i g h t  
brown (5 YR 5 /6 )  in  s tr o n g  r e l i e f ;  sp a rse  
sponge, gastro p o d , and brachiopod d e b r is ;  
forms th in ,  p la ty  la y e r s  w ith  th in  to
lam inated  wavy b e d d in g ............................................................... 6^ 187%

64 L im estone, in terb ed d ed  s i l t y  f o s s i l i f e r o u s
and in t r a c l a s t i c  f o s s i l i f e r o u s ,  s i l t y  la y e r s
a re  m o ttled  dark y e l lo w is h  brown (10 YR 6 /2 )
to  medium dark gray (N 4 ) ,  w ea th erin g  g ra y ish
orange (10 YR 7 /4 ) ,  w h ile  i n t r a c l a s t i c  la y e r s
are medium dark gra y , w ea th er in g  p a le  b lu e
(5 PB 7 /2 ) ;  a p h a n it ic  to  f in e  c r y s t a l l in e ;
in t r a c l a s t s  and s i l t  r e s t r i c t e d  to  p a r t ic u la r
la y e r s ;  o c c a s io n a l s i l i c i f i e d  s ip h u n c le s  and
sp o n g e s; i n t r a c l a s t i c  la y e r s  form 1-  to  3- f o o t
le d g e s , w h ile  s i l t y  la y e r s  l e s s  r e s i s t a n t  w ith
th in ,  wavy b e d d in g ........................................................................ 17^ 205
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63 L im estone, f o s s i l i f e r o u s ,  i n t r a c l a s t i c ,
dark gray (N 3 ) ,  w ea th er in g  p a le  b lu e  
(5 PB 7 /2 ) ;  a p h a n it ic ,  l o c a l l y  very  f in e  
c r y s t a l l in e ;  i n t r a c l a s t i c  channel f i l l  
common; s c a t te r e d  f o s s i l  d e b r is , in c lu d in g  
b ra ch io p o d s, g a stro p o d s , and cep h a lop od s, 
w ith  some s i l i c i f i e d  burrow c a s t s ;  forms 
s t e p - l ik e  le d g e s  w ith  t h in ,  knobby
b e d d in g ................................................................................................  19%

62 D o lo m itic  l im e s to n e , s i l t y ,  f o s s i l i f e r o u s ,
p a le  red (5 R 6 / 2 ) ,  w ea th erin g  g ra y ish  
orange (10 YR 7 /4 ) ;  a p h a n it ic  to  very  f in e  
c r y s t a l l in e ;  s i l t  w eathers in  smooth p a tch es  
on s o lu t io n  p i t t e d  su r fa c e ;  sm a ll f o s s i l  
d eb r is  common, probably gastrop ods and 
b ra ch io p o d s; s in g le  le d g e  w ith  th in ,  wavy 
b e d d in g ..................................................... .... ...................................... 3%

61 L im eston e, c h e r ty , dark gray (N 3 ) ,  w eath ers  
p a le  b lu e  (5 PB 7 /2 ) ;  a p h a n it ic , l o c a l l y  f in e  
c r y s t a l l in e ;  co n ta in s  ir r e g u la r ,  knobby 
ch er t w ea th er in g  in  s tro n g  r e l i e f ;  ra re  f o s s i l  
fragm en ts; forms 1-  to  2- f o o t  le d g e s  w ith  
th in n e r , non r e s i s t a n t  l a y e r s ...........................................  10

60 L im estone, s i l t y ,  f o s s i l i f e r o u s , m o ttled
m oderate red (5 R 4 /4 ) ,  w ea th er in g  g r a y ish  
orange p ink  (5 YR 7 /2 ) ;  a p h a n it ic ,  l o c a l l y  
r e c r y s t a l l i z e d  where f o s s i l  r ic h ;  s i l t  
w eath ers in  smooth p a tch es betw een f o s s i l i f e r o u s  
le n s e s  and p o d s, m ainly gastropod  and brach iopod  
fragm ents; forms s in g le  le d g e  w ith  th in  b edd ing . 2

59 L im estone, c h e r ty , medium dark gray (N 4 ) ,
w ea th er in g  medium l i g h t  gray (N 6 ) ;  a p h a n it ic
to  f in e  c r y s t a l l in e ;  co n ta in s  red d ish  brown
(10 R 4 /6 )  c h er t n od u les and l e n s e s ,  e s p e c ia l ly
n ear th e  b a se; burrow c a s t s  common; forms
s t e p - l ik e  le d g e s  w ith  t h in ,  ir r e g u la r  bedding . . 5%

58 C alcareous d o lo m ite , s i l t y ,  p a le  red (5 R
6 / 2 ) ,  w eath ers dark y e l lo w is h  orange (10 YR 
6 / 6) to  m oderate orange (10 R 7 /4 ) ;  a p h a n it ic ,

■ lo c a l ly  very  f in e  c r y s t a l l in e ;  s i l t  common 
throughout u n it ;  forms s in g le  r e s i s t a n t  le d g e  
w ith  t h in ,  wavy b edd ing .................................................

224%

228

238

240

245%

2% 248
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57 L im eston e, in terb ed d ed  s i l t y  in t r a c l a s t i c  and 
f o s s i l i f e r o u s  i n t r a c l a s t i c ;  s i l t y  la y e r s  
m o ttled  g ra y ish  red (5 R 4 / 2 ) ,  w ea th er in g  
g ra y ish  orange p ink  (5 YR 6 / 2 ) ,  w h ile  
f o s s i l i f e r o u s  la y e r s  are medium gray (N 5 ) ,  
w ea th er in g  p a le  b lu e  (5 PB 7 /2 ) ;  a p h a n it ic ,  
co a rse  c r y s t a l l i n e  where i n t r a c l a s t i c ;  
in t r a c l a s t i c  channel f i l l  occurs up to  3 -  
f e e t  th ic k ;  f o s s i l s  abundant, in c lu d in g  
g a str o p o d s , b rach io p o d s, sp on ges, and 
cep h a lop od s; s i l t y  la y e r s ,  n o n r e s is ta n t ,  
l e s s  than 4 - f o o t  th ic k ;  i n t r a c l a s t i c  la y e r s  
form 1-  to  2- fo o t  le d g e s  w ith  wavy,
ir r e g u la r  b e d d in g ..................................................... ....  24 272

56 In terbedded  i n t r a c l a s t i c ,  f o s s i l i f e r o u s
lim e s to n e , and s i l t y  f o s s i l i f e r o u s  d o lo m it ic  
lim e s to n e ;  i n t r a c l a s t i c  la y e r s  a re  dark  
gray (N 3 ) ,  w ea th er in g  p a le  b lu e  (5 PB 7 /2 ) ,  
w h ile  s i l t y  zones are p a le  red  (5 R 6 / 2 ) ,  
w eath erin g  g ra y ish  orange (10 YR 7 /4 ) ;  
a p h a n it ic  lo c a l ly  f in e  to  medium 
c r y s t a l l in e ;  sm a ll in t r a c la s t s  common in  
d i s t i n c t  le n s e s  and la y e r s ;  f o s s i l  d eb r is  
in c lu d e s  g a stro p o d s, b ra ch iop od s, t r i l o b i t e s , 
and cep h a lop od s; th in ,  n o n r e s is ta n t  s i l t y  
la y e r s  are  in terb ed d ed  w ith  1-  to  2- f o o t  
i n t r a c l a s t i c  la y e r s ;  bedding th in  and
ir r e g u la r  . . .  ........................................................................  25 297

55 D o lo m itic  lim e s to n e , s i l t y ,  m o ttled  medium
dark gray (N 4) to  p a le  brown (5 YR 5 / 2 ) ,  
w eath ers g ra y ish  orange (10 YR 7 /4 ) ;  a p h a n it ic ,  
l o c a l l y  r e c r y s t a l l i z e d ;  co n ta in s  ir r e g u la r  
and h ack ly  s i l t  in t e r c a la t io n s  w ea th er in g  
in  r e l i e f ;  minor gastropod  and brach iopod  
d e b r is ;  forms s in g le  le d g e  w ith  th in ,
ir r e g u la r  b edd ing ........................................................................  4 301

54 L im eston e, f o s s i l i f e r o u s ,  i n t r a c l a s t i c ,
medium dark gray (N 4 ) ,  w eath ers medium gray  
(N 5) to  medium l i g h t  gray (N 6) ;  medium to  
co a rse  c r y s t a l l in e ;  r e c r y s t a l l i z e d ; in t r a ­
c l a s t s  hr  to  3- in c h e s  lo n g  abundant, e s ­
p e c i a l ly  n ear top o f u n it  some b ra ch io p o d s, 
g a stro p o d s , and s i l i c i f i e d  cephalopods and 
sp onges; forms 2-  to  4 - f o o t  le d g e s  w ith  
t h in ,  wavy bedding ............................................ 13 314
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53

52

51

50

49

48

L im estone, s i l t y ,  medium dark gray (N 4 ) ,  
w eath ers medium gray (N 5 ) ;  a p h a n it ic  to  
f in e  c r y s t a l l in e ;  co n ta in s  "pseudocherty"  
s i l t  n od u les w ea th er in g  red d ish  brown 
(10 R 4 /6 )  in  s tro n g  r e l i e f ;  g a stro p o d s, • 
b rach io p o d s, and s i l i c i f i e d  cephalopod  
s ip h u n c le s  common; forms s in g le  le d g e  w ith
th in ,  wavy bedding  .....................................................  3 317

L im estone, s i l t y ,  f o s s i l i f e r o u s ,  medium 
gray (N 5 ) ,  w ea th erin g  p a le  b lu e  (5 PB 7 /2 ) ;  
a p h a n it ic ;  s i l t  abundant in  w isp y , wavy 
in t e r c a la t io n s ;  abundant f o s s i l  d eb r is  
in c lu d e s  g a stro p o d s, b rach io p o d s, and 
s i l i c i f i e d  cephalopod s ip h u n c le s  and 
sponges (A rch aeosou p h ia ); forms % -  to
2- f o o t  la y e r s  w ith  th in ,  wavy b e d d i n g ........................ 14^ 331*5

L im eston e, s i l t y ,  f o s s i l i f e r o u s ,  m o ttled
l i g h t  brown (5 YR 6 / 4 ) ,  w eath ers g ra y ish
orange (10 YR 7 /4 ) ;  a p h a n it ic ,  s i l t  w eath ers
in  ir r e g u la r  p a tc h e s ; abundant sm a ll ( l e s s
than ^$-inch) f o s s i l  hash; forms s in g le  le d g e
w ith  th in ,  wavy b e d d i n g .......................................................... 1*5 333

L im estone, f o s s i l i f e r o u s ,  medium dark gray , 
w eath ers p a le  b lu e  (5 PB 7 /2 ) ;  a p h a n it ic ; 
abundant sm a ll b rach iop od , gastro p o d , and 
cephalopod fragm en ts; forms p la t e s  and
s la b s  w ith  th in ,  ir r e g u la r  b e d d in g ..................................  5 338

L im estone, s i l t y ,  f o s s i l i f e r o u s ,  m o ttled  
red d ish  orange (10 R 6 / 6 ) to  medium dark 
gray (N 4 ) ,  w eath ers g ra y ish  orange (10 YR 
7 /4 ) ;  a p h a n it ic ,  l o c a l l y  very  f in e  
c r y s t a l l in e ;  s i l t  w ea th ers in  p a tch es  
on s o lu t io n  p i t t e d  s u r fa c e ;  b rach iop od , 
gastro p o d , and cephalopod hash common; 
forms s in g le  le d g e  w ith  t h in ,  ir r e g u la r
bedd ing  ............................................................... 1*5 339*5

L im estone, f o s s i l i f e r o u s ,  dark gray (N 3 ) ,  
w eath erin g  p a le  b lu e  (5 PB 7 /2 ) ;  a p h a n it ic ,  
l o c a l ly  r e c r y s t a l l i z e d ;  abundant f o s s i l  
d e b r is ,  in c lu d in g  g a stro p o d s , b ra ch io p o d s, 
and cep h a lop od s; forms 1 - f o o t  le d g e s  w ith  
some p la ty  l a y e r s ; b edd ing th in  and 
ir r e g u la r  .............................  ....................................... 352*513
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47 L im estone, s i l t y ,  f o s s i l i f e r o u s ,  m o ttled  
medium dark gray (N 4) to  dark y e l lo w is h  
brown (10 YR 4 / 2 ) ,  w ea th er in g  dark 
y e l lo w is h  orange (10 YR 6 / 6 ) ; a p h a n it ic  
to  very  f in e  c r y s t a l l in e ;  c o n ta in s  s i l t y  
in t e r c a la t io n s  w ea th er in g  in  smooth 
p a tch es on s o lu t io n  p i t t e d  su r fa c e ;  
some b ra ch iop od , cephalopod , and 
gastrop od  hash p r e se n t;  s in g le  le d g e -  
form er w ith  th in ,  ir r e g u la r  bedding .............................  2

46 L im eston e, f o s s i l i f e r o u s ,  medium dark
gray (N 4) to  medium gray (N 5 ) ,  w eath ers
p a le  b lu e  (5 PB 7 /2 ) ;  a p h a n it ic ,  l o c a l l y
f in e  c r y s t a l l in e ;  co n ta in s  s c a t te r e d
"pseudocherty" s i l t y  n o d u le s , e s p e c ia l ly
n ear b a se ;  abundant s i l i c i f i e d  h igh  sp ir e d
g a stro p o d s , cephalopod s ip h u n c le s ,  and
sponges (A rch aeosou p h ia ); forms 1 -  to
3 - fo o t  s t e p - l i k e  le d g e s  w ith  th in ,  wavy
b e d d in g .......................................................... ...................................... 24

45 L im eston e, s i l t y ,  f o s s i l i f e r o u s ,  m o ttled
o l i v e  gray (5 Y 4 /1 )  to  m oderate red  
(5 R 5 / 4 ) ,  w ea th er in g  g ra y ish  orange  
(10 YR 7 /4 ) ;  abundant s i l t  occu rs in  p a tch es  
and le n s e s ;  f o s s i l  d eb r is  common, in c lu d in g  
b ra ch io p o d s, g a stro p o d s , and s i l i c i f i e d  
cephalopod s ip h u n c le s ; s in g le  led g e -fo rm er  
w ith  t h in ,  ir r e g u la r  bedd ing ............................................ 1

44 L im eston e, s i l t y ,  f o s s i l i f e r o u s ,  dark gray
(N 3 ) ,  w ea th erin g  p a le  b lu e  (5 PB 7 /2 ) ;  
a p h a n it ic ,  l o c a l l y  very  f in e  c r y s t a l l in e ;  
s i l t  common in  p a tch es;  abundant f l a t  and 
h igh  sp ir e d  g a stro p o d s , b ra ch io p o d s, and 
s i l i c i f i e d  cephalopod s ip h u n c le s ;  forms 
1 -  to  3 - fo o t  r e s i s t a n t  le d g e s  w ith  th in ,  
wavy b e d d i n g ..................................................................................  15h

43 L im eston e, s i l t y ,  f o s s i l i f e r o u s ,  m o ttled
o l i v e  gray (5 Y 5 / 1 ) ,  w eath ers g ra y ish  
orange (10 YR 7 /4 ) ;  a p h a n it ic ,  l o c a l ly  
very  f in e  c r y s t a l l in e ;  c o n ta in s  abundant 
s i l t  in t e r c a la t io n s  in  p a tch es  and le n s e s ;  
abundant sm a ll ( l e s s  than Hr in ch ) f o s s i l  
d e b r is ;  s in g le  le d g e -fo r m er  w ith  th in ,  
wavy b ed d in g  ..................................  . . . . . . . . . . .  l h

354%
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42 L im estone, s i l t y ,  f o s s i l i f e r o u s , l o c a l l y  
i n t r a c l a s t l c ,  medium dark gray (N 4 ) ,  
w eath erin g  l i g h t  b lu is h  gray (5 B 7 /1 ) ;  
a p h a n it ic  to  very  f in e  c r y s t a l l in e ;  s i l t  
lo c a l iz e d  in  le n s e s ;  in t r a c l a s t l c  
channel f i l l  common, e s p e c ia l ly  w ith  
f o s s i l  d e b r is ,  in c lu d in g  f l a t  and h igh  
s p ir e d  g a stro p o d s , b ra ch io p o d s, and 
cephalopods; forms 1-  to  4 - f o o t  le d g e s
w ith  th in ,  ir r e g u la r  b e d d in g ................................................16h 413

41 L im estone, s i l t y ,  f o s s i l i f e r o u s ,  m o ttled
medium dark gray (N 4) to  l i g h t  o l i v e  gray  
(5 Y 6 /1 ) ,  w ea th er in g  g ra y ish  orange (10 
YR 7 /4 ) ;  a p h a n it ic ,  l o c a l l y  f in e  c r y s t a l ­
l i n e ;  c o n ta in s  p a tch es o f  s i l t y  in t e r ­
c a la t io n s  in te r la y e r e d  w ith  brachiopod  
(D ip arela sm a), gastro p o d , and cephalopod  
d e b r is ;  s in g le  le d g e  w ith  th in ,  ir r e g u la r
b e d d i n g ...................................................................  ........................  I k  414^

40 L im eston e, s i l t y ,  f o s s i l i f e r o u s ,  medium
dark gray (N 4 ) ,  w ea th er in g  p a le  b lu e  
(5 PB 7 /2 ) ;  a p h a n it ic ,  l o c a l l y  r e c r y s t a l l i z e d ;  
co n ta in s  s i l t  in  le n s e s  and pods; l o c a l ly  
in t r a c l a s t l c ;  abundant f o s s i l  d e b r is ,  in ­
c lu d in g  b ra ch io p o d s, f l a t  and h ig h  sp ir e d  
g a stro p o d s, and s i l i c i f i e d  cephalopod  
s ip h u n c le s ;  forms s t e p - l i k e  le d g e s ,  l o c a l l y
th in  and p la ty  w ith  th in ,  wavy b e d d in g ........................  20 434%

39 L im estone, s i l t y ,  f o s s i l i f e r o u s ,  m o ttled
medium dark gray (N 4) to  p a le  y e l lo w is h  
brown (10 YR 5 / 2 ) ,  w ea th er in g  g ra y ish  orange  
(10 YR 7 /4 ) ;  a p h a n it ic ,  lo c a l ly  f in e  to  
co a rse  c r y s t a l l in e ;  r e c r y s t a l l i z e d ;  p a tch es  
and le n s e s  o f  s i l t  a re  common, w ith  minor 
sand; f o s s i l  hash abundant b u t sm a ll ( l e s s  than  
% -in ch ); s i n g l e ,  r e s i s t a n t  le d g e  w ith  th in ,
wavy b e d d in g ....................................................................................... 2 436%

Snake H i l l s  Form ation

38 L im estone, f o s s i l i f e r o u s ,  dark gray (N 3 ) ,  
w eath ers p a le  b lu e  (5 PB 7 /2 ) ;  a p h a n it ic  
to  very  f in e  c r y s t a l l in e ;  abundant f l a t  
and h igh  s p ir e d  g a stro p o d s , some b ra ch io p o d s, 
and s i l i c i f i e d  cephalopod s ip h u n c le s ;  forms 
1-  to  4—fo o t  th ic k  le d g e s ,  w ith  d isco n tin u o u s  
bedd ing . 16% 453
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37 L im estone, s i l t y ,  i n t r a c l a s t i c ,  m o ttled
medium dark gray (N 4) to  l i g h t  o l i v e  gray 
(5 Y 5 / 2 ) ,  w eath ers p a le  b lu e  (5 PB 7 /2 )  
w ith  l i g h t  brown (5 YR 5 /6 )  ir r e g u la r  
and h ack ly  s i l t  in t e r c a la t io n s  in  s tr o n g  
r e l i e f ;  a p h a n it ic ,  lo c a l ly  f in e  c r y s t a l l in e ;  
a p h a n itic  in t r a c l a s t s  abundant but sm a ll 

• ( l e s s  than ^ - in c h ) ; forms s in g le  le d g e
w ith  th in ,  ir r e g u la r  bedding .....................................................  2 455

36 L im estone, f o s s i l i f e r o u s ,  i n t r a c l a s t i c ,
dark gray (N 3 ) ,  w eath ers p a le  b lu e  
(5 PB 7 /2 ) ;  a p h a n it ic ,  l o c a l l y  f in e  to  
medium c r y s t a l l i n e ,  r e c r y s t a l l i z e d ;  in t r a ­
c l a s t s  abundant in  channel f i l l ;  f o s s i l s  
common, in c lu d in g  gastro p o d , brach iopod , 
and t r i l o b i t e  fragm ents; forms th ic k ,
s t e p - l ik e  le d g e s  w ith  th in  bedding . . . . . . . .  23*$ 478*$

35 L im eston e, s i l t y ,  m o ttled  o l i v e  gray (5 Y 4 /1 )  
w eath ers g ra y ish  orange (10 YR 7 /4 ) ;  
a p h a n it ic ;  p a tch es  o f  s i l t y  in t e r c a la t io n s  
w eather o u t on s o lu t io n  p i t t e d  su r fa c e ;  
s in g le  r e s i s t a n t  le d g e  w ith  th in ,
ir r e g u la r  b e d d i n g ........................................................................  1 479*$

34 L im estone, f o s s i l i f e r o u s ,  dark gray (N 3 ) ,
w eathers l i g h t  b lu is h  gray (5 B 7 /1 ) ;  a p h a n it ic ,  
l o c a l ly  f in e  c r y s t a l l in e ;  abundant g a stro p o d s, 
cep h a lop od s, b rach io p o d s, and t r i l o b i t e s ;  
w eath ers in  th in  *$- to  1 - f o o t  s la b s  w ith
wavy and ir r e g u la r  b e d d in g .....................................................14*$ 494

33 L im eston e, s i l t y ,  f o s s i l i f e r o u s ,  m o ttled  •
medium dark gray (N 4) to  medium gray (N 5 ) ,  
w eath erin g  g ra y ish  orange (10 YR 7 /4 ) ;  a p h a n it ic ;  
s i l t  p a tch es s c a t t e r e d  throughout u n it ;  f o s s i l  
hash abundant but sm a ll ( l e s s  than *$-in ch );
forms s in g le  le d g e  . .................................................................... 1*5 495*$

32 L im eston e, f o s s i l i f e r o u s ,  i n t r a c l a s t i c ,  dark  
gray (N 3 ) ,  w eath ers p a le  b lu e  (5 PB 7 /2 ) ;  
a p h a n it ic ,  l o c a l ly  f in e  c r y s t a l l in e ;  sm a ll  
f o s s i l  d e b r is ,  probably gastrop od  and 
brachiopod fragm en ts, in term ixed  w ith  
i n t r a c l a s t s  in  zones and le n s e s ;  forms 
r e s i s t a n t  s t e p - l i k e  le d g e s  w ith  th in ,  
ir r e g u la r  b edd ing .......................................................... 513*$18
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31 L im estone, s i l t y ,  f o s s i l i f e r o u s ,  g r e e n ish  
b la c k  (5 G 2 / 1 ) ,  w eathers g ra y ish  orange  
(10 YR 7 /4 ) ;  a p h a n it ic ; c o n ta in s  p a tch es  
o f  s i l t  on s o lu t io n  p i t t e d  s u r fa c e ;  
s c a t te r e d  f o s s i l s  in c lu d e  gastrop od , 
ce'phalopod, and brachiopod hash; s in g le
le d g e -fo r m er  w ith  th in ,  wavy b e d d in g .............................  l h  515

30 L im estone, s i l t y ,  medium dark gray (N 4 ) ,
w ea th er in g  p a le  b lu e  (5 PB 7 /2 ) ;  a p h a n it ic ,  
l o c a l l y  v ery  f in e  c r y s t a l l in e ;  g ra y ish  orange  
(10 YR 7 /4 )  s i l t  in t e r c a la t io n s  common; 
minor gastro p o d , b rach iop od , and cephalopod  
fra g m en ts; forms 1 -  to  3 - fo o t  s t e p - l ik e
le d g e s  w ith  th in ,  wavy b e d d in g ...........................................  14 529

29 L im estone, s i l t y ,  f o s s i l i f e r o u s ,  m o ttled
medium dark gray (N 4) to  l i g h t  o l i v e  gray  
(5 Y 5 / 2 ) ,  w ea th er in g  dark y e l lo w is h  orange  
(10 YR 6 /6 ) ;  a p h a n it ic ,  l o c a l l y  f in e  
c r y s t a l l in e ;  c o n ta in s  s i l t  in t e r c a la t io n s  
in  ir r e g u la r  p a tch es;  abundant g a stro p o d s , 
b ra ch io p o d s, cep h a lop od s; forms s in g le
le d g e  w ith  th in ,  wavy b e d d i n g ............................. . . . . 2h 531*3

28 L im estone, f o s s i l i f e r o u s ,  i n t r a c l a s t i c ,
medium dark gray (N 3 ) ,  w ea th ers p a le  b lu e
(5 PB 7 /2 ) ;  a p h a n it ic ,  lo c a l ly  r e c r y s t a l l i z e d
to  co a rse  gra ined  where i n t r a c l a s t i c ;  f o s s i l s
in c lu d e  b ra ch io p o d s, g a stro p o d s , and s i l i c i f i e d
cephalopod s ip h u n c le s ;  s t r o m a to lit e s  abundant
e s p e c ia l ly  near b a se , up to  o n e - fo o t  th ic k ;
forms th ic k ,  m assive  le d g e  where s t r o m a t o l i t i c ,
l o c a l l y  th in  and wavy b e d d e d ................................................  43 574*2 '

Mud S p rin gs Mountain Form ation

27 L im estone, c h e r ty , f o s s i l i f e r o u s , l o c a l l y
i n t r a c l a s t i c ,  medium dark gray (N 4 . 5 ) ,  
w eath ers medium l i g h t  gray (N 6 ) ;  a p h a n it ic ,  
l o c a l ly  f in e  c r y s t a l l in e ;  c o n ta in s  abundant 
h ack ly  ch er t in t e r c a la t io n s  w ea th er in g  in  
s tro n g  r e l i e f ;  f o s s i l s  in c lu d e  abundant 
B r id g e ite s  g a stro p o d s , b ra ch io p o d s, and 
s t r o m a t o l i t ic  zones up to  4 f e e t  th ic k ;  
forms s t e e p ,  r e s i s t a n t  le d g e , w ith  th in ,
ir r e g u la r  b edd ing .  ............................. .... ............................  20*2 595
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T r a n s it io n  zo n e

26 L im eston e, s i l t y ,  f o s s i l i f e r o u s ,  medium
dark gray (N 4 ) ,  w ea th er in g  medium l i g h t  
gray (N 6 ) ;  a p h a n it ic ,  l o c a l l y  f in e  
c r y s t a l l in e ;  co n ta in s  g ra y ish  orange  
(10 YR 7 /4 )  s i l t  in t e r c a la t io n s  w eathering  
in  r e l i e f ;  l o c a l l y  i n t r a c l a s t i c  where 
f o s s i l s  -  r ic h ;  in c lu d e  brach iopod  and 
gastropod  hash; forms s t e p - l ik e  le d g e s
w ith  t h in ,  ir r e g u la r  b edd ing ................................................  26% 621%

J o se  Form ation

25 L im eston e, o o l i t i c ,  f o s s i l i f e r o u s , dark
gray (N 3 ) ,  w ea th er in g  medium dark gray  
(N 4 . 5 ) ,  w ith  s c a t te r e d  dark y e l lo w is h  
orange (10 YR 6 /6 )  s i l t ;  a p h a n it ic ,  l o c a l ly  
r e c r y s t a l l i z e d ;  o o l i t e s  abundant in  le n s e s  
and s t r in g e r s  w ith  minor sand; abundant 
sm a ll f o s s i l  d e b r is ,  p o s s ib ly  b rach iop od , 
g a stro p o d , and t r i l o b i t e  hash; forms
r e s i s t a n t  le d g e  w ith  th in ,  ir r e g u la r  bedd ing . . .  4% 626

24 L im eston e, s i l t y ,  i n t r a c l a s t i c , .d a r k
gray (N 3 ) ,  w eath ers l i g h t  gray (N 6 ) ;  
a p h a n it ic ;  s i l t  abundant throughout u n it ;  
a p h a n it ic  in t r a c l a s t s  common, u s u a lly  
a s s o c ia te d  w ith  sm a ll f o s s i l  hash in  
channel f i l l  and le n s e s ;  forms th in  
( 2 - to  5 - in c h )  n o n r e s is ta n t  s la b s  and
p la t e s ,  w ith  th in ,  ir r e g u la r  bedding .............................  5 631

23 L im estone, o o l i t i c ,  f o s s i l i f e r o u s ,  dark
gray (N 3 ) ,  w ea th er in g  medium dark gray  
(N 4 ) ;  f in e  to  medium c r y s t a l l in e ,  r e ­
c r y s t a l l i z e d ;  o o l i t e s  common in  le n s e s  
and zo n e s , lo c a l ly  w ith  in t r a c l a s t s ;  f o s s i l  
hash abundant b u t sm a ll,  p o s s ib ly  ga stro p o d , 
b ra ch iop od , and t r i l o b i t e  fragm ents; forms 
s i n g le  r e s i s t a n t  le d g e  w ith  t h in ,  wavy
b e d d i n g ................................................................................................  3 634

22 L im estone, s i l t y ,  o o l i t i c ,  dark gray (N 3 ) ,  
w ea th er in g  medium gray (N 5) w ith  g r a y ish  
orange (10 YR 7 /4 )  s i l t  in t e r c a la t io n s ;  
f in e  c r y s t a l l i n e ,  l o c a l l y  r e c r y s t a l l i z e d  to  
co a rse  gra ined  where f o s s i l  r ic h ;  o o l i t e s  
abundant, o f t e n  a s s o c ia te d  w ith  i n t r a c l a s t i c  
ch an n el f i l l ;  f o s s i l  hash common b u t sm a ll



( l e s s  than in c h ) ; n o n r e s is ta n t  u n it ,  
forms th in  s la b s  and p la t e s  w ith  t h in ,  
ir r e g u la r  bedding ........................  ................................................  3h

21 L im eston e, o o l i t i c ,  f o s s i l i f e r o u s ,  dark
gray (N 3 ) ,  w eathers medium dark gray (N 4 );
r e c r y s t a l l i z e d ,  f in e  to  medium c r y s t a l l in e ;
o o l i t e s  abundant in  la y e r s  and l e n s e s ,  l o c a l l y
w ith  in t r a c l a s t s ;  f o s s i l s  common but s m a ll,
p o s s ib ly  g a stro p o d s , t r i l o b i t e s  (A u la c o p a r ia ) ,
and b rach iop od s; forms s in g le ,  m assive le d g e  . . .  3

V ic to r ia  H i l l s  Form ation

20 L im estone, s i l t y ,  m oderate brown (5 YR 4 / 4 ) ,  
w eathers dark y e l lo w is h  orange (10 YR 6 /6 ) ;  
a p h a n it ic  to  f in e  c r y s t a l l in e ;  w isp y , wavy 
s i l t  in t e r c a la t io n s  common, in te r la y e r e d  
w ith  s c a t te r e d  f o s s i l i f e r o u s  le n s e s ;  p o s s ib ly  
b rach iop od  and gastropod  fragm ents;form s  
sm a ll le d g e s  w ith  t h in ,  ir r e g u la r  bedd ing .................... 4

19 L in e s to n e , s i l t y ,  f o s s i l i f e r o u s ,  medium
dark gray (N 4 ) ,  w ea th er in g  medium gray  
(N 5 ) ;  medium c r y s t a l l in e ;  r e c r y s t a l l i z e d ;  
wavy, s i l t y  in t e r c a la t io n s  s c a t te r e d ;  con­
ta in s  h -  to  *5- in ch  a p h a n it ic  sp h eres  
(G irv a n e lla ? ) in term ix ed  w ith  abundant 
gastropod  and brachiopod fragm ents; forms 
th ic k ,  s t e p - l i k e  le d g e s  w ith  th in ,
ir r e g u la r  b e d d in g .............................................................................4*5

18 L im eston e, s i l t y ,  f o s s i l i f e r o u s ,  medium
dark gray (N 4 ) ,  w ea th er in g  medium l i g h t  
gray (N 6 ) ;  s i l t y  zones are  dark y e l lo w is h  
brown (10 YR 7 / 2 ) ,  w ea th er in g  g ra y ish  
orange (10 YR 7 /4 ) ;  a p h a n it ic  to  very  f in e  
c r y s t a l l in e ;  f o s s i l  d eb r i in c lu d e s  g a s tr o ­
p od s, b ra ch io p o d s, and s i l i c i f i e d  p i lo c e r o id  
s ip h u n c le s ,  o f t e n  lo c a l i z e d  in  le n s e s  and 
pods surrounded by s i l t y  l im e s to n e ;  forms 
s in g le  le d g e  w ith  t h in ,  e r r a t ic  b e d d in g ........................ 1*5

17 L im eston e, sandy, o o l i t i c ,  l o c a l l y
f o s s i l i f e r o u s ,  medium dark gray (N 4 ) ,  
w eath ers medium l i g h t  gray (N 6 ) ;  a p h a n it ic ,  
l o c a l ly  f in e  c r y s t a l l in e ;  o o l i t e s  and sand  
in term ix ed , e s p e c ia l ly  common near top  o f  
u n it ;  abundant s i l i c i f i e d  p i lo c e r o id  siphun­
c l e s ,  some gastropod  and brach iopod  hash in  
le n s e s  and p o d s; forms th ic k  r e s i s t a n t  l e d g e s , 
w ith  th in ,  wavy b e d d in g .......................................................... . 1 1

637*5

640*5

644*5

649

650*5

661*5

109



1 1 0

16

15
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13
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1 1

L im estone, s i l t y ,  o o l i t i c  l o c a l l y ,  medium 
dark gray (N 4 ) ,  w eather medium l i g h t  gray  
(N 6 ) ;  a p h a n it ic ,  l o c a l l y  f in e  c r y s t a l l in e ;  
s i l t  lo c a l iz e d  in  le n s e s  and pods; o o l i t e s  
s c a t te r e d  throughout u n it ;  sp a rse  f o s s i l  
d e b r is ,  in c lu d in g  s i l i c i f i e d  p i lo c e r o id  
s ip h u n c le s , g a stro p o d s, and b rach iop od s;  
forms sm a ll ( 1 - to  6 - in c h )  n o n r e s is ta n t
la y e r s  w ith  th in ,  ir r e g u la r  bedding ..................................  6h 668

L im estone, s i l t y ,  l i g h t  o l i v e  gray  
(5 Y 5 /2 ) ,  w ea th ers g ra y ish  orange  
(10 YR 7 /4 ) ;  a p h a n it ic  to  very  f in e  
c r y s t a l l in e ;  s i l t  common, w ea th er in g  in  
p a tch es  and ir r e g u la r  pods; sp a rse  
f o s s i l  hash; sm a ll le d g e  w ith  th in ,
ir r e g u la r  b edd ing .............................................................................  2h 670%

L im eston e, s i l t y ,  l o c a l l y  o o l i t i c ,  medium 
gray (N 5 ) ,  w eath ers medium l i g h t  gray  
(N 6 ) ;  r e c r y s t a l l i z e d ,  f in e  to  co arse  
c r y s t a l l in e ;  o o l i t e s  s c a t t e r e d ,  u s u a lly  
in term ix ed  w ith  in t r a c l a s t s  and f o s s i l  
d eb ris; abundant b ra ch io p o d s, t r i l o b i t e s ,  
cephalopods (M eso p ilo cera s , C ap r ico cera s) , 
and g a s tr o p o d s; forms 1 -  to  4 - fo o t  le d g e s
w ith  t h in ,  wavy b e d d in g .............................................................. 17% 688

L im eston e, lo c a l ly  o o l i t i c ,  medium dark  
gray (N 4 ) ,  w eath ers medium l i g h t  gray (N 6 ) ;  
a p h a n it ic  to  f in e  c r y s t a l l in e ;  co n ta in s  
v a r ia b le  amounts o f  w isp y , wavy s i l t  in t e r ­
c a la t io n s  w ea th er in g  in  r e l i e f ;  o o l i t e s  
common in  la y e r s  and le n s e s  w ith  sm a ll 
( l e s s  than % -inch) f o s s i l  fragm ents; forms
s t e p - l ik e  le d g e s  w ith  th in ,  ir r e g u la r  b edd ing . . .  5% 693%

D o lo m itic  lim e s to n e , medium gray (N 4 ) ,  
w ea th er in g  p a le  b lu e  (5 PB 7 /2 ) ;  a p h a n it ic ;  
co n ta in s  s c a t te r e d  ir r e g u la r  s i l t  in t e r ­
c a la t io n s ;  sp a rse  sm a ll f o s s i l  d eb r is  w ith  
some burrow c a s ts  on bedding p la n e s ; forms
s i n g l e ,  m assive  le d g e  .................................................................... 5 698%

D olom ite , s i l t y ,  m o ttled  p a le  red  (5 R 6 /2 )  
to  g ra y ish  red (5 R 4 / 2 ) ,  w ea th er in g  g ra y ish  
orange (10 YR 7 /4 )  to  l i g h t  brown (5 YR 6 /4 ) ;  
v ery  f in e  c r y s t a l l in e ;  v a r ia b le  amounts o f  
w isp y , wavy s i l t  in t e r c a la t io n s ;  sp a r se  
f o s s i l  d eb r is , o c c a s io n a l  s i l i c i f i e d  p i lo c e r o id  
s ip h u n c le s ;  forms s in g le  r e s i s t a n t  le d g e  w ith  
th in ,  ir r e g u la r  bedd ing ................................................ 703%5



Ill

10 D o lo m itic  l im e s to n e , s i l t y ,  medium gray  
(N 5 ) ,  w eath ers medium l i g h t  gray (N 6) ;  
a p h a n it ic  to  very  f in e  c r y s t a l l in e ;  s i l t  
abundant as w isp y , wavy in t e r c a la t io n s  
w ea th er in g  in  r e l i e f  on s o lu t io n  p i t t e d  
su r fa c e ;  forms sm a ll s t e p - l ik e  le d g e s
w ith  th in  to  very  th in  wavy b e d d in g .............................  9h  713

9 C alcareous d o lo m ite , s i l t y ,  m o ttled
dusky red (5 R 3 /4 )  to  medium l i g h t  
gray (N 6 ) ,  w ea th er in g  g ra y ish  orange  
(10 YR 7 /4 ) ;  very  f in e  to  f in e  c r y s t a l l in e ;  
v a r ia b le  amounts o f  w ispy s i l t  p r esen t  
throughout u n it ;  forms s t e p - l i k e  le d g e s
w ith  th in  to  very  th in  wavy b e d d in g .............................  9 722

8 D o lo m itic  l im e s to n e , s i l t y ,  l i g h t  o l i v e
gray (5 Y 6 / 1 ) ,  w eath ers l i g h t  b lu is h  
gray (5 B 7 /1 ) ;  a p h a n it ic  to  f in e  c r y s t a l -  

. l i n e ,  l o c a l l y  co a rse ; w isp y , wavy s i l t  
in t e r c a la t io n s  common; ra re  gastropod  
and b rach iopod  fragm en ts; forms s in g le  
r e s i s t a n t  le d g e  w ith  th in  to  very  th in
b e d d in g ......................................................................................  Sh 730%

Cooks Form ation

7 C alcareous d o lo m ite , medium l i g h t  gray  
(N 6) ,  w ea th er in g  g ra y ish  o ra n g e; rare  
sand g ra in s  s c a t te r e d  n ea r  top  o f  u n it ;  
forms 2-  to  5- f o o t  th ic k  le d g e s  w ith
th in ,  ir r e g u la r  b e d d in g .......................................................... 13 743%

6 C alcareous d o lo m ite , medium gray (N 5)
to  medium l i g h t  gray (N 6 ) ,  w eathers p a le  
y e l lo w is h  brown; medium to  co a rse  
c r y s t a l l in e ;  t r a n s i t io n  zone betw een  
d en se , d o lo m it ic  la y e r s  n ear b a se , and 
f r ia b l e ,  punky lim e s to n e  a t  th e  top ; 
dark (G ir v a n e lla ) a lg a l  sp h eres  s c a t te r e d  
n ear b a se  o f  u n it ;  forms sm a ll le d g e s ,
l o c a l l y  p la t y ,  w ith  f a in t  wavy bedding .................... 47 790%

"

B ig  H atchet Form ation

5 D o lo m ite , medium gray (N 5 ) ,  w eath ers p a le  
y e l lo w is h  brown (10 YR 6 /2 ) ;  f in e  to  medium 
c r y s t a l l in e ;  c o n ta in s  le n s e s  and la y e r s  o f  
s p h e r ic a l  to  o v a l G ir v a n e lla  a lg a l  s t r u c tu r e s ;  
forms s te e p  c l i f f  w ith  th ic k  le d g e s ;  bedd ing
o b s c u r e d ............................................................................................ 74 864%



1 1 2

S ie r r l t e  Form ation

4 D olom ite, medium dark gray (N 4 ) ,  w eath ers  
p a le  y e l lo w is h  brown (10 YR 5 /2 ) ;  medium 
c r y s t a l l in e ;  c o n ta in s  h.-  to  1 - f o o t  th ic k  
le n s e s  and la y e r s  o f  G irv a n e lla  a lg a l  
s tr u c tu r e s ;  a d en se , homogeneous d o lo m ite  
form ing s t e p - l i k e  le d g e s  w ith  f a in t  th in
b e d d in g ................................................................................................  21*2 886

3 D o lom ite , sandy, medium l i g h t  gray (N 6 ) ,
w ea th erin g  p a le  y e l lo w is h  brown (10 YR 6 /2 ) ;  
medium c r y s t a l l in e ;  c o n ta in s  p o o r ly  so r te d  
subangular sand co n cen tra ted  in  le n s e s  and 
l a y e r s ; forms sm a ll le d g e s ,  w ith  th in  to
medium bedding in d ic a te d  by sand l a y e r s .................... 26 912

2 D o lo m ite , s i l t y ,  medium dark gray (N 4 ) ,  
w ea th er in g  medium gray (N 5 ) ;  medium 
c r y s t a l l in e ;  s i l t  s c a t te r e d  throughout 
u n it ;  b a s a l c o n ta c t marked by l a s t  i n t e r -  
bedded san d sto n e bed; forms hr  to  2 - f o o t
th ic k  le d g e s  w ith  no apparent b e d d in g ........................  42 954

1 In terbedded  d o lo m ite  and sandy d o lo m ite , 
sandy la y e r s  g ra y ish  orange p in k  (10 YR 
8 /2 ) ,  w ea th er in g  l i g h t  brown (5 YR 6 /4 ) ,  
w h ile  d o lom ite  is  medium gray (N 5 ) ,  
w ea th er in g  brow nish gray (5 YR 5 /1 )  f in e  to  medium 
c r y s t a l l in e ;  t r a n s i t io n  zone betw een 1 -  
to  2 - f o o t  th ic k  B l i s s  sandy d o lom ite  and 4 r fo o t  
th ic k  n o n r e s is ta n t  E l Paso d o lo m ite ; amount 
o f  d o lom ite  in c r e a se s  u p se c t io n , w h ile
sandy la y e r s  d e c r e a s e ............................................................... 11 965

T o ta l E l Paso G r o u p ........................  965

B l i s s  Sandstone —  F in e  to  co a rse  gra in ed  san d sto n e o v e r ly in g  
Precambrian g r a n ite ;  l o c a l l y  g la u c o n it ic  to  h e m a t it ic ,  w ith  
cro ss-b ed d in g  and ra re  f o s s i l  d e b r i s . ,
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