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I N T R O D U C T I O N  

Ac c e l e r a t i on  o f  geo l og i c  wo r k  i n  New  Mex i c o  has  emphas i z ed  t h e  need  
fo r  an  up- to -da t e  l e x i c on  o f  pub l i sh ed  geo log i c  n ames  u sed  i n  th e  s t a t e .  The  
author  i s  comp i l ing  such  a  l ex icon,  wh ich i s  be ing i s sued  in  appropr ia te  sec t ions  
in  the C i rcu lar  ser i es  o f  th i s  Bureau.  The  f i r s t  par t  o f  th i s  comp i l a t ion ,  Precambr ian  
and  Lower  Pa leozo i c ,  i n c ludes  names  f rom the  P recambr i an  th rough  the  Devon ian .  
O f  the  114  names  her e  p resen ted ,  53  have  been  proposed  s ince  1937 .  W i lmar th ' s  
(1938)  Lex icon  o f  Geo log i c  Names  o f  the  Un i t ed S ta tes  has  been  drawn upon 

free ly  as a  bas is  and guide.  

I t  should be noted that  most of  the many format ion names proposed by 
C .  R .  Keyes  have  no t  been  acc ept ed  o r  u sed  by  o t he r  geo log i s t s  wo rk ing  in  
New Mexico. 

U S E  O F  T H E  L E X I C O N  

In  gene r a l  th e  pa t t e rn  se t  by  W i lmar th  ( 1938)  i s  f o l l owed.  Unde r l i n ed  
names are those current ly  used by the U.  S .  Geolog ica l  Survey.  Those under l ined 
names  p r eceded by  #  a re  ac cep ted  by  th e  U .  S .  Geo log i ca l  Su rvey  bu t  have  no t  
be en  ex t en ded  i n t o  N ew  Mex i c o  b y  Su r ve y  g eo l og i s t s .  N am es  p r e c eded  by  an  
as te r i sk  have  e i ther  been  abandoned by  the i r  au tho r s  o r  re jec ted  fo r  use  i n  
c l a s s i f i c a t i o n  b y  t h e  U .  S .  G eo l o g i c a l  S u r v e y .  O t h e r  n a m e s  h a v e  n o t  b e e n  
cons i der ed  by  th e  Commi t t ee  on  Geo log i c  Names  o f  th e  U .  S .  Geo log i c a l  Su rvey  
for use in Survey reports. 

County  names  and o ther  l oca l i t y  des igna t ions  men t ioned  in  the  capt ions  
se ldom can  prov ide  exac t  geograph ic  d i s t r i but ion  o f  the  un i t  desc r i bed,  but  se rve  
as c lues to  the par t  o f  the s tate in  wh ich  the uni t  occurs .  
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The fol lowing abbreviat ions are used in text. 

approx., approximate or. approximately 
aren., arenaceous 
argil., argillaceous 
btw., between 
calc. ,  ca lcareous 
Carbf., Carboniferous 
cgl . ,  conglomerate  

conf. , conformable or conformably 
d iam., d iameter 

disconf., disconformably, disconformable, or disconformity 
d ist. , d istrict 
d iv . ,  d i v i s ion 
dol. ,  dolomite 
dolo., dolomit ic 
dols., dolomites 
equiv., equivalent 
fm., formation 
fms., formations 
ft. ,  foot or feet 
gp., group 
in. ,  inch or inches 
ls. ,  l imestone  
lss., limestones 
l o c . ,  l o c a l i t y  
mag., magnesian 
max., maximum 
memb., member 
membs., members 
mi., mile or miles 
min., minimum 
mm, mi l l imeter or mi l l imeters 

mtn, mountain 
mtns, mountains 
predom., predominant or predominantly 
quad., quadrangle 
quads., quadrangles 
qtz,  quartz 

qtzite, quartzite 
qtzites, quartzites 
q tz i t i c ,  quar tz i t i c  
qtzose, quartzose 
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abbreviat ions (continued) 

sh., shale 
s i l i c . ,  s i l i ceous ,  s i l i c i f ied ,  o r  s i l i c i f i ca t ion 
sim., similar 
ss., sandstone 
sss., sandstones 
strat., stratigraphy, stratigraphic, or stratigraphically 
subsurf., subsurface 
unconf., unconformity, unconformably, unconformable 
undiff.,  undifferentiated 
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L E X I C O N  

A g u a  C a l i e n t e  g a b b r o  

Precambr ian:  Centra l  northern New Mexico (P icur is  Range) 

E. Just ,  1937 (N. Mex.  Bur. Mines and Min. Res. Bul l .  13, p 25).  

Agua Cal iente gabbro. -  An exposure of gabbro was found on one of the 
southern tr ibutar ies of  Agua Cal iente Creek. No def in i te  ev idence of  an 
intrus ive  or ig in or Precamb. age was d iscovered.  A d ior i te  just  NW. of 
the top of Picuris Peak is also of doubtful age and origin. It is suggested 
that these rocks may be intrusive and of Keweenawan age. They are not 
schistose, and were not mapped separately. 

A.  Montgomery,  1953 (N.  Mex. Bur.  Mines and Min. Res.  Bu l l .  30, p 35)  
describes a "bytowni te-hornb lende meta- intrus ive" -  a quartz gabbro -
which occurs as a widespread si l l .  It is associated with the schist member 
of the Vadito fm. of Precamb. age. 

Name from Agua Cal ien te  Creek.  

A l b u q u e r q u a n  s e r i e s  

A term introduced by C. R. Keyes to designate part of the Precambrian rocks 
of N. Mex.,  "exposed to the extent of more than 2,000 f t.  in the Ti je ras 
Canyon, E. of Albuquerque." (See his Conspectus of geol.  fms. of N. Mex., 
1915, p 4.) 

A l e m a n  f o r m a t i o n  ( o f  M o n t o y a  g r o u p )  

Upper  Ordovi c ian (R i chmond):  Southe rn  New Mexico  

V .  C .  Ke l l ey  and  C.  S i l ve r ,  1952 (Un i v .  N .  Mex .  Pub .  in  Geo l .  4 ,  p  60 -62) .  
A leman fm. -  A lternat ions of chert and do l.  beds which form a str ik ingly 
banded outcrop. The chert occurs as i r regular  bands 1-3 in . th ick a lte r-
nating with 1-6 in. bands of dol. Chert weathers white, brown, and black; 
dol.  weathers l ight gray to medium gray. Dol.  is medium to dark gray,  
brownish gray, or p inkish gray on fresh exposures and microcrystal l ine to 
granular.  Fossi ls occur i rregular ly as 1-2 in. streaks and lenses of s i l ic i f ied 
she l l s.  Characteris t ic foss i l  is  Zygospira  recurv irost r i s.  L ies conf.  on Upham 
dol.,  apparently conf. overlain by Cutter fm. Thickness in Cabal lo Mtns 
120-170 ft. 
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Type loca l i ty  and sect ion:  Cab le  Canyon, Cabal  lo  Mtns,  NW¼ sec. 10,  
T. 16 S., R. 4 W. 

Name from Aleman station of A. T. S. F. R. R., east of Cabal lo Mtns. 

A n e t h  f o r m a t i o n  

Upper Devonian: Subsurface, northwestern New Mexico, northeastern Arizona 
southwestern Colorado and southeastern Utah (Four Corners area) 

R. L. Knight and J. C. Cooper, 1955 (Four Corners Geol.  Soc. Guidebook, p 56-58). 
Aneth fm. - Eleven wells in the Four Corners region have penetrated a dark dol. 
interval interbedded with varying amounts of gray, brown, and black sh.,  gray 
s i l ts tone and l ighter dots . This d is t inct ive l i tho logic un it i s bel ieved to meet 
al l  the requirements of a fm. It is easi ly d ist inguishable from other Dev. units 
in the region and is traceable over a s izable area. 

J .  C. Cooper,  1955 (Four Corners Geo l .  Soc. Guidebook, p 59-65). 
Aneth fm. -  The Aneth fm., ranging from 0 to 170 ft. ,  underl ies an irregular 
e l l ipsoidal area of approx. 2,600 sq. mi.  which straddles the four state inter-
section. The type section at the Shell well l ies near the center and is the max. 
th ickness known.  Th is fac ies wedges out in a l l  d i rect ions f rom the She l l  test .  
The Aneth fm. consists predominantly of dark brown to black, resinous, dense 
do l . ,  l s .  and sh.  loca l ly  s l ight ly anhydr i t i c  w i th some assoc iated g lauconi te .  
In the Cont inenta l  South Ute Mtn test,  located in the extreme NW. corner of 
N. Mex., some carbonaceous sh. and associated minor coal were logged. The 
Aneth fm. unconf.  overl ies the Camb. Ophir fm. and where the Ophir is absent 
i t  l ie s  on the T int ic  ss .  In the Ph i l l ips  Nava jo No.  1 a t  Ch imney Rock  the  
Aneth fm. is underlain by a probable intrusive. The Aneth fm. (probably unconf.) 
underl ies the McCracken ss. memb. of the Elbert fm. (Dev.) The Jefferson ls. 
of northern Utah is bel ieved to be the approx. equiv. of the Aneth fm. 

Type sect ion: Shell  Oil  Co. B luff Unit No. 1, sec. 32, T. 39 S., R. 23 E.,  near 
B landing, Utah 

Or ig in of name not g iven.  

A n t o n i o  s l a t e  

P recambr ian:  Cent ra l  New Mex ico  (Manzano  Mtns)  

C. R. Keyes, 1915 (Iowa Acad. Sc i .  P roc. ,  v 22, p 257-259; Conspectus of  
geol. fms. of N. Mex., p 4, 5). Antonio slates. - Somewhat metamorphosed 

argi l .  beds, 2,000 f t .  th ick, which l ie  beneath Ti je ras qtz i te and are wel l  
displayed at N. end of Manzano Mtns. Underlain by other but as yet undet. 
sediments. (Derivat ion of name not g iven.) 
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A r m e n d a r i s  l i m e s t o n e  

O rdov i c i an :  Ne w  Me x i c o  

C. R. Keyes, 1915 (Iowa Acad. Sc i .  P roc. ,  v 22, p 259, 260). Armendar is lss.  -  
Lss . ,  300 f t .  th i ck ,  under ly ing Montoyan se r ies  and  unconf .  ove r l y ing  la te  
Camb.  q tz i te s  ( Lone  te r rane)  in  N .  Mex .  The  main  body o f  Ea r l y  O rdov i c i c  
lss.  wel l  d isp layed in Sierra de los Cabal los. (Derivat ion of name not stated.)  

# B a d i t o  q u a r t z i t e  m e m b e r  ( o f  H o p e w e l l  s e r i e s )  

Precambr ian: Central  northern New Mexico (P icur is Range).  

E. Just ,  1937 (N. Mex.  Bur. Mines and Min. Res. Bul l .  13, p 21)  
Badito qtzi te member. -  Bluish-gray qtzi te, local ly converted to qtz-muscovite 
schis t.  Th ickness not g iven.  

Orig in of name not g iven. Presumably f rom town of Bad i to.  

B a t  C a v e  f o r m a t i o n  ( o f  E l  P a s o  g r o u p )  

Ordov i c i an  (Canad ian) :  southe rn  New Mex ico .  

V .  C .  Ke l l e y  and  C .  S i l ve r ,  1952  (Un i v .  N .  Mex .  Pub .  i n  Geo l .  4 ,  p  45 -52 )  
Bat Cave fm. - The Bat Cave fm. is composed of two principal d iv is ions of 
about equal thickness at the type section. The lower unit is slope-forming, 
l ight  co lored,  and conta ins many b iostromes and b ioherms d is tr ibuted 
irregular ly in thin- to medium-bedded ls.  Surrounding and interspersed 
with the stromatol i t ic masses is much gray, b luish gray, and tannish gray 
detr i tal ls. The upper unit shows a typical banded outcrop. It consists of 
medium- to thick-bedded alternating dark gray and medium gray ls., Bolo. 
ls.  and some dol.  Most of the beds are very f ine grained and dense, and 
when b roken y ie ld  a  fa in t  fe t id  odor.  Beds  o f  ca l caren i te  o r  ca l c i rud i te  
are commonly intercalated with the normal autochthonous ls. Cherty beds 

are occasional ly present.  The chert weathers l ight brown to dark brown 
and occurs as nodules or bands. The topmost beds may local ly contain 
areas  o f  co l l apse  b recc ia .  Th i ckness 216-305 f t .  i n  the Caba l lo  Mtns.  
L ies conf .  on S ierr i te  l s.  Unconf.  over la in by Cab le  Canyon ss. 

.Type loca l i ty  and sec t ion:  N.  s ide  o f  Cab le  Canyon,  Cabal lo  Mtns,  sec.  10,  
T. 16 S., R. 4 W. 

Name from the Bat Cave in Cable Canyon.  
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B e l l a  s h a l e  

Upper Devonian:  Southwestern New Mexico (Sierra County)  

C. R. Keyes, 1908 (Am. Inst.  Min. Eng. B i-Mon. Bul l .  19,  p 7-21).  
Bel la shales. - Green shales, 60 ft. thick, underly ing Berenda ls. and over-
ly ing S i l ver shales.  No recognizab le  foss i l s .  Ass igned to Dev.  

Name from Bella mine, near Lake Val ley. 
Appears to be upper part of Percha sh. 

B l i s s  s a n d s t o n e  ( f o r m a t i o n )  

Upper Cambr ian and Lower Ordovic ian:  Western Texas and southern New Mexico 

G. B. Richardson, 1904 (Univ. Tex. Min. Surv. Bull. 9, p 27). B l i s s  s s .  - Massive, 
compact,  f ine-textured, fossi l i ferous gray ss. , about 300 ft. thick, varying in 
color from almost white to brown; toward top local ly cross bedded and some 
of beds hard. Overl ies coarse red granite and unconf. underl ies El Paso ls. 
(Ord.) 

V .  C .  Ke l l ey ,  1949 (Un i v .  o f  N .  Mex .  Pub .  in  Geo l .  2 )  repor ts  the  p re sence  
of beds of oolit ic iron ore in the Bliss ss. of New Mexico. 

V .  C .  K e l l e y  an d  C .  S i l v e r ,  1 952  (Un i v .  o f  N .  Mex .  Pu b .  i n  G eo l .  n o . 4 ) .  
propose changing the name  B l i s s  ss. to  B l i s s  f m .   because of the diverse lithology 
of the unit. 

R. H. Flower, 1953 (Am. Assoc. Petro leum Geologists Bul l .  3 ,  v  37, p 2054-2055). 
In central  N. Mex. the Bl iss ss.  is Upper Camb. and Lower Ord. The base of the 
Bliss ss. is middle Franconian (U. Camb.), and i ts top extends into basal Ord. 
It may be e ither Camb. or Ord. or both at any given local i ty.  It represents a 
period of slow, intermittent deposition of sandy material.  

R. H. Flower, 1955 (N. Mex. Geol.  Soc. Guidebook, p 65-66). Trempealeauan 
( latest Upper Comb.) is present in New Mexico or adjacent parts of western 
Tex .  O rd .  depos i t i on  beg in s  w i th  a  cha rac te r i s t i c  and  eas i l y  r e cogn i zab l e  
cross-bedded coarse-grained ss. The beds above are thinly laminated and 
essential ly the same type of depos i t ion as in the lower E l  Paso beds. The B l i ss-
E l  Paso contac t  in  centra l  N.  Mex .  i s  g radat iona l  marked by  a decrease  and 
f ina l l y  the d isappearance of  sand and g laucon i te  in  the sed iments .  There is  
probab ly some s l ight local  var iat ion  in  the exac t hor i zon at  which  the t rans it ion 
occurs. The 225 ft. of the type sec. of the Bliss ss. (Franklin Mtns) appears to be 
complete ly Ord. and is separated from the overly ing dolomites of the El Paso by 
a zone with large sparse ly scattered fore ign pebbles. 

Named for Fort B l iss, El Paso Co.,  Tex. 
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B l u e  S p r i n g s  s c h i s t  

Precambr ian:  Cent ra l  New Mexico (Los P inos and Manzano Mtns)  

J.  T. Stark and E. C. Dapples, 1946 (Geol.  Soc. America Bul l .  v 57, p 1121-1172). 
B l u e  S p r i n g s  schist.  -  A thick series of s i l tstones, s lates, and seric i t ic schists,  
which are paral le l  with the enclosing fms. and appear to rest conf.  upon the 
Sa i s  q tz i te  and  be low the Wh i te  R idge q tz i te .  Th i ckness  ranges f rom about  
300 ft.  in the N. to nearly 4000 ft.  in S. Massive beds of br i tt le ,  red and gray 
s lates and si l tstones characterize the basal part of the fm. The central part is 
largely green, serici t ic schists in which some zones are prominently contorted 
and crenulated. The schistose beds are intercalated with the more massive slates 
and aren. s i l ts tones. Many of the beds are spotted wi th b iot i te and b lobs of 
granulated whi te qtz .  Near the top of  the fm. are  beds of  dense, red and gray 
aren. s lates, which become increas ing ly schis tose as the overly ing Whi te R idge 
qtz ite is approached. 

Name from Blue Springs, on west side of Los Pinos Mtns. 

B o x  m e m b e r  ( o f  P e r c h a  s h a l e )  

Upper Devonian:  Southwestern New Mexico (Mimbres Mtns area)  

F. V. Stevenson, 1945 (Jour. Geology, v 53, p 217-245).  Bo x  memb .  - The 
Percha is divided into Ready Pay memb. (lower) and Box memb. (upper). 
The Box memb. is composed of green to gray calc.  shales with intercalated 
lenses and nodules of l s.  The un it becomes progressive ly more calc .  to the 
west of  Hi l l sboro; on Bear Mtn,  northwest of  S i lver C i ty ,  interbedded in the 
sh. are many massive beds of ls., one attaining a max. of 16 ft. This contrasts 
strongly with the scattered ls. nodules found in the Box memb. in the region 
of Hi l l sboro and Lake Val ley. The memb., which has not been recognized 
outside of the Mimbres region, carr ies the entire Percha fauna. The lower 
contac t  g rades  w i thout marked  b reak  in to the Ready Pay memb. Upper  
contac t  unconf .  w i th  ove r l y ing Miss .  fms.  Equ iv .  to  Ouray l s .  o f  Co lo .  
Thickness at type loc. 46.6 ft. 

Type local i ty and sect ion: SW¼SW¼SE¼ sec. 14, T. 16 S.,  R. 7 W., Sierra 
Co.,  N. Mex. 

Name from "The Box," 2½ mi southeast of Hi l l sboro on Percha Creek. 

# B r o m i d e  f o r m a t i o n  ( o f  S i m p s o n  g r o u p )  

Midd le  Ordovi c ian:  Centra l  and southe rn Oklahoma (Arbuck le  Mtns.) ,  
subsurface of west Texas and southeastern New Mexico (Permian Basin) 
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E.  0.  U l r ich,  1911 (Geol .  Soc. Amer ica Bul l . ,  v 22,  p l  27),  showed a new fm. ,   
cal led Bromide, of B lack River and uppermost Chazy age, as overly ing, in 
places unconf., the Simpson fm. and unconf. underlying Viola ls., in Arbuckle 
Mtns . ,  Ok la . ,  the type reg ion of  the S impson and  the V io la.  As o r ig ina l l y  
defined and used up to this time the Viola rested on the Simpson. 

E.  0. U lr ich, 1927 (Okla. Geol:  Surv. Bul l .  45, p 21-32). S impson fm. of Taf f 
comprises at least 3 faunas of exceedingly d iverse origin and geographic 
distribution. None of these faunas,  nor any beds that might contain them, are 
found in southern Mo. or Ark. The closing stage, provis ional ly added to top of 
Bromide div. of Simpson, contains a good representative of Decorah and 
Prosser faunas o f  Minn .  (B lack R iver and lower Trenton) .  Typ ica l  B romide is 
of late Chazy age (and is shown as const i tut ing topmost part o f S impson fm.). 

F.  C.  Edson,  1927 (Am.  Assoc .  Pe t ro leum Geo log i s ts  Bu l l . ,  v  11 ,  p  967 -975) .  
Simpson fm. d ivided into Bromide group above and "Wilcox" sand below. The 
Bromide is a series of mag. l imes and sands, in p laces interbedded with small  
amounts of  green sh. Th ickness 315 to 495 f t .  in  Arbuck le  Mtns; 0 to 600 f t .  i n  
M id -Con t inen t  f i e ld .  The  de sc r ip t i ve  te rm "pos t -W i l cox"  was  app l i ed  by  
Luther White to these beds to indicate that part of Simpson fm. which is younger 
than "Wi l cox"  sand .  U l r i ch  (1911) c lass i f ied B romide  fm.  as  occur r ing b tw.  
Simpson fm. and Vio la ls.  Taff mapped type loc. of Bromide fm., near Bromide, 
sec. 19, T. 1 S., R. 8 E., as lower Viola ls. This outcrop is made up of sediments 
that  in every way resemble the "post - Wilcox" wel l  cutt ings. I t  is suggested 
that  the  te rm "pos t-Wi l cox"  be  d ropped and that  B romide be  re ta ined  to  
designate the group of sediments that occurs btw. "Wilcox" sand and Viola l ime. 

E .  0. U l r ich,  1929 (Le tte r  dated Nov.  11,  1929,  pub l i shed by C.  E.  Decker in  
Ok la .  Geo l .  Surv.  Bu l l .  55 ,  p  40,  1931).  As used by  me in pas t  2 y rs  the  
Bromide includes al l beds of Black River and Trenton ages that were deposited 
in Arbuckle reg ion.  

F.  C.  Edson, Ju ly 1930 (Am. Assoc.  Petro leum Geolog ists  Bu l l . ,  v  14,  p  947).  
Bromide fm. is overlain, with angular unconf., by Viola ls. and underlain, with 
angular unconf . ,  by Tul ip Creek fm.  

C.  E.  Decker, Dec.  1930 (Am. Assoc.  Petro leum Geologists  Bul l . ,  v  14,  p 1498-
1505). Bromide fm. - Chiefly Lss. and some sh., some ss., with a ss. of variable 
thickness at base. Thickness of fm. 171 to 600± ft.  Of Trenton and Black River 
age. Over l ies Tul ip Creek fm. and underl ies V io la l s.  As Bromide has been 
used more extensive ly in connection with Simpson i t seems best to retain i t  
for the upper fm. and drop Criner. 

C .  E .  Decke r  and  C .  A .  Mer r i t t ,  1931 (Ok l a .  Geo l .  Su rv .  Bu l l .  55 ,  p  11-12 ,  98) .  
The Simpson is here raised to a group, d ivided into 5 fms. (ascending): Joins, O i l  
Creek,  McLi sh,  Tu l ip  Creek,  and Bromide.  Heretofo re  Bromide,  in  var ious  
tables, has been used to represent a number of different horizons, but its last use 
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l imits i t  to the upper part of the sect ion exposed in hi l l  just W. of the hote l  
at Bromide, and it was thought that the fauna represented in this section was 
younger than that found in upper part of Simpson e lsewhere. Further studies 
of a section above the 3 artesian wells at NE. edge of Bromide, and sect ions 
on Robertson ranch about 3 mi S. of Bromide, have contributed evidence to 
show that certain parts of fauna and the physical  characterist ics of upper part 
of the Simpson at E. end of mtns are almost identical  with those of upper part 
of Simpson in most of its outcrops. 

E .  0.  U l r i ch ,  1933 (Geo l .  Soc.  Amer i ca  Bu l l . ,  v  44,  p  105).  
Bromide fm. included in Simpson group. Typical Bromide correlates with 
Lowville. 

C. E. Decker, 1941 (Am. Assoc. Petro leum Geologists Bul l . ,  v 25, p 650-667),  
presents new sections of the Simpson group. The Bromide fm. is described as 
consisting of lss., shales, and sss. Lss. occur at the top, shales alternate 
with Lss. in the middle, and shales separate the sss. at the base. The Lss. are 
brown, gray, and yel lowish, shales green, and sss. brown and white. Thickness 
in  Ok la .  128-675 f t .  Cor re la ted by g rap to l i te s w i th P la t tev i l le  o f  Wis .  

R. H. Schweers, 1949 (Am. Assoc. Petroleum Geologists Bul l . ,  v 33, p 2029-2038).  
S ince , on paleontological  grounds, al l  of  the formational un i ts of the Okla.  

type Simpson can be shown to be represented in the subsurface of W. Tex.; 
and since the group in W. Tex. can also be subdivided on l i thologic grounds, 
not in confl ict with the former, i t is proposed that the Okla. formational names 
be applied to the recognized subdivisions of the subsurf. Simpson. 

Named for the town of Bromide, Johnston Co., where type section is on a hil l  
NW.  o f  Ga lb ra i th  Ho te l .  

C a b l e  C a n y o n  s a n d s t o n e  ( o f  M o n t o y a  g r o u p )  

Uppe r  O rdov i c i an :  Southe rn  New Mex i co  

V.  C.  Ke l ley and C.  S i l ver ,  1952 (Univ.  o f  N.  Mex.  Pub.  in  Geo l .  4 ,  p  58-59).  
Cable Canyon ss. - Coarse-grained granuli t ic ss. with dolo. cement. Medium 
gray when fresh, with angular grains of white, gray, pale rose, smoky, and 
blue-gray qtz .  Weathered exposures are characterist ical ly rough wi th 
protruding gra ins and mott led gray and brown in color .  Character is t ic  
texture is unsorted small-pebble and granule cgl. though some well-sorted 
medium-gra ined ss. occurs.  L ies unconf .  on Bat Cave fm. ,  over la in conf .  
and gradat ional ly  by Upham do l.  Thickness 17-35 f t .  in  Cabal lo Mtns.  

Type loca l i ty  and sec t ion:  Cab le  Canyon,  Cabal  lo  Mtns,  NW¼ sec.  10,  T.  16 
S. ,  R. 4 W. 

Named for Cab le  Canyon.  
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C a b r e s t o  m e t a q u a r t z i t e   

Precambr ian: Central  northern New Mexico (Taos Range) 

P .  McK in lay,  1956 (N.  Mex.  Bur.  M ines and M in.  Res.  Bu l l .  42) .  
C a b r e s t o  m e t a q t z i t e .  - The Cabresto metaqtzite was named from exposures 
a long the south end of  the Cos t i l l a  quad.  Th ick ledges of  q tz i te  a lso are  
exposed in seven other loca l i t ies w i th in Cost i l la  and Lat i r  Peak quads.  The 
qtzite in these areas ranges from 200 to over 1000 ft. in thickness. Exposures 
are  gray to cream and are  composed of  2-  to 10- foot layers of coarse ly 
crystal l ine glassy to mi lky-white qtz.  with scattered muscovite f lakes. The 
massive layers are separated by thin muscovite and biotite-magnetite-garnet 
bands. Locally magnetite grains are arranged in narrow layers, 2 in. to more 
than a foot apart ,  that  para l le l  the  mica layers.  Rel ic t  s t ructures inc lude 
outl ines of qtzi te cobbles and pebbles in the lower part. 

Type loca l i ty:  A long Cabresto Canyon, Taos Range. 

C a n u t i l l o  f o r m a t i o n   

Middle Devonian: West Texas (Frankl in  and Hueco Mtns) 

L. A. Nelson, 1940 (Am. Assoc. Petroleum Geologists Bul l., v 24, p 157-172). 
C a n u t i l l o  f m .  - 175 ft. of sediments consisting of cherty ls., l ight brown in 
color, immediately overlying the Fusselman (Sil.); a thin bed of fossi l i ferous 
gray ls.; a thin bed of dense, almost b lack ss.,  which weathers brown; and 
about 40 f t .  o f b lack f iss i le  sh.  at  the top of the fm. Ident i f ied as Midd le  
Dev. 

F. V. Stevenson, 1942 (N. Mex. Bur. Mines and Min. Res. Bul l . 18, p 22-24). 
Although the Canuti l lo fm. in Texas is considered to be medial  Dev. in age, 
i ts  fauna and the geo l .  h is tory of  the southwest ind icate  that  i t  i s  more 
probably early late Dev. The Canuti l lo rests unconf.  upon the Fusselman ls.  
of Si l .  age. The basal part consists chief ly of massive calc.  s i l tstone. It is 
overlain by thin beds of varicolored sh. interbedded with massive thick beds 
of calc.  brown si l ts tone. The shales, which const i tute less than 20 percent 
of the fm., tend to p inch out lateral ly along the outcrop. The entire fm. is 
more si lk.  and massive than the overly ing Sly Gap fm. (Dev.).  The ave. 
thickness is btw. 25 and 30 ft. The most complete known exposure, with a 
thickness of 88 ft. , is in San Andres Canyon in the San Andres Mtns. 

F. V. Stevenson, 1945 (Jour. Geology, v 53, p 217-245), states that the upper 
40 f t .  o f b lack sh.  may equal Ready Pay memb. of Percha sh.  A lso states 
that beds formerly classed as Canuti l lo fm. in N. Mex. (1942, N. Mex. Bur. 
Mines and Min. Res. BuII.18) are renamed Onate fm. and no Canuti l lo fm. 
occurs in N. Mex. 
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L.  R.  Laudon and A.  L .  Bowsher,  1949 (Geo l .  Soc.  Amer i ca Bu l l . ,  v  60,  p  36),  
descr ibe the Canut i l lo  fm.  as 15 f t .  o f  sof t ,  th in-bedded,  gray s i l t s tone ly ing 
on 42 ft. of very cherty ls., probably Dev. (This is not as described by Nelson. 
Nelson includes the cherty l s.  in the Canuti l lo fm.)  

Type sect ion: Frankl in  Mtns oppos i te V inton,  Tex. 
Name from town of Canuti l lo,  Tex., on A. T. S. F. R. R.,  13 mi.  N. of El Paso, Tex. 

C a r r a s c o  l i m e s t o n e  

Upper  Cambr ian  (?) :  Southweste rn New Mex ico  (S i l ve r  C i ty  reg ion)  

C.  R.  Keyes, 1915 (Iowa Acad.  Sc i .  P roc. ,  v  22,  p 257-259;  Conspectus of  geo l .  
fms.  of  N. Mex. ,  p  4,  5) .  Carrasco lss .  -  Main ca lc .  memb. of Late  Ordovic ic  
age we l l  d isp layed back of Carrasco smel ter property near Si lver C ity.  Th ick-
ness 75 f t .  (On p 4 he puts i t  in "Late Cambr ic" ;  on p 5 in  "Late  Ordovic ic . " ) 

C h i r i c a h u a n  s e r i e s  

A term introduced by C.  R._ Keyes to cover 300 f t .  o f q tz i tes (ca l led Lone by 
h im)  o f  l a te  Camb. age in  N .  Mex .  and Ar i z .  Named fo r Ch i r i cahua Range ,  
N.  Mex. (See h is  Conspectus of  geo l .  fms.  of N.  Mex.,  1915,  p  4, 6) .  

C h l o r i d e  f o r m a t i o n  

Devonian o r Miss i ss ipp ian (?):  Southweste rn New Mexico (S ie rra County)  

C. R. Keyes, 1904 (Am. Jour. Sci . ,  4th, v 18, p  360-362).  Chlor ide fm.  -
Dev. Lss. ,  200 f t.  thick.  Underl ie Lake Val ley ls .  and overl ie Ord.  Lss.  

C h l o r i d i a n  s e r i e s  

A term introduced by C. R. Keyes to cover 75 ft.  of Upper Camb. Lss.  (cal led 
by h im Carrasco) in  N.  Mex. ,  and Abr igo ls .  (700 f t .  th ick)  of  Ar iz .  (See 
his Conspectus of geo l.  fms. of N. Mex.,  1915,  p 4, 6. )  
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C i b o l a  l i m e s t o n e  

S i lu r i an  (? ) :  Southwes te rn  New Mex ico  (S i l ve r  C i t y  d i s t r i c t )  

C .  R.  Keyes ,  1915 ( Iowa Acad .  Sc i .  P roc . ,  v  22 ,  p  257-259;  Conspectus  of  
geo l .  fms .  o f  N .  Mex . ,  p  3 , 6 ) .  Cib o l a  l s s .  -  Impo r tan t  m id -S i l u r i c  l s .  
memb .  ou t c ropp i ng  a t  C i bo l a  m i l l ,  a t  S i l ve r  C i t y .  Th i ckne s s  175  f t .  
Underl ies Naiad ls. ,  and wi th i t  compr ises Santa R itan ser ies. Ass igned to 
Sil. 

C l e v e l a n d  G u l c h  q u a r t z i t e  m e m b e r  ( o f  H o p e w e l l  s e r i e s )  

Precambr ian:  Cent ra l  nor thern New Mexico (Petaca area)  

E .  Jus t ,  1937 (N .  Mex.  Bur .  Mines and Min .  Res.  Bu l l .  13 ,  p  42) .  Cleve land  
Gulch qtzi te memb. - A prominent qtz i te and qtz-mica schist of sedimentary 
or ig in exposed between Tusas and Kiawa Mtns.  May co rre la te  w i th Bad i to  
qtz i te of the P icuris area.  

Or ig in of name not g iven.  

C o n n e l l  s a n d s t o n e  m e m b e r  ( o f  O i l  C r e e k  f o r m a t i o n )  

Middle Ordovic ian: Subsurface of  West Texas and eastern New Mexico 

R. H. Schweers, 1949 (Am. Assoc. Petroleum Geologists Bull., v 33, p 2029-2038). 
Connel l  ss.  memb.  -  40 ft .  o f l ight tan, medium- to coarse-grained, loose ly 
cemented ss. 93 ft.  above top of El lenburger dol.  and at base of Oi l  Creek fm. 

Type  loca l i t y  and  sec t i on:  Texas  Co .  W.  E .  Conne l l  No .  33 ,  in  NEINIE sec .  1 ,  
B lk B-22, PSL Surv.,  Jordan area, Ector Co.,  Texas.  

Name from wel l name. 

C o n t a d e r o  f o r m a t i o n  

Upper  Devonian:  Cent ra l  New Mex ico  (San Andres Mtns ,  loca l )  

F .  V. Stevenson, 1945 (Jour. Geology, v 53, p 217-245). Contadero fm. - A 
series of carbonaceous shales and Lss. above the Sly Gap fm. and below 
the Miss . Cabal le ro fm.  in the centra l  part of  the San Andres Mtns. The 

13 



basal gray ls. beds of the Contadero rest without apparent disconf. on the 
Sly Gap fm. but the gray-black shales and thin,  ls.  top beds of the Contadero 
are separated from the overly ing Cabal lero fm. by an erosional d isconf.  
Fauna s imi la r  to  that  o f  the  S ly  Gap  fm.  Th ickness  0-70  f t .  He  no tes  that  
the Contadero may be a facies equiv. in age to the Ready Pay memb. of the 
Percha shale, and a tongue in the Sly Gap fm. The color of the fm. is gray, 
o l ive-brown, green, and gray green. Uppermost beds weather red. 

R .  H.  F lower ,  1955 (N .  Mex .  Geo l .  Soc .  Gu idebook,  p 69) .  The  age  o f  the  
Contadero is probab ly not mater ia l ly younger than that of the Sly Gap which 
i t  over l ies .  I t  contrasts  w i th the S ly Gap pr imar i ly  in  l i tho logy and preservat ion 
of fossils. 

F .  E .  Ko t t lowsk i ,  1955 (N .  Mex .  Geo l .  Soc .  Guidebook,  p  140) .  The  contac t  
of the Sly Gap and Contadero is drawn where gray Lss. over l ie tan beds of the 
S l y  Gap .  The  comb i ne d  Read y  P ay - Con t ade ro  fm .  wou ld  t h i c ken  S .  f r om 
Rhodes Canyon and thin or be absent to the N. In Rhodes Canyon the Cabal lero 
fm. (Miss.) is absent (Laudon and Bowsher, 1949), and the Contadero underl ies 
the upper Percha. 

Type local i ty and sect ion: SI sec. 8, T. 13 S., R. 4 E., 2000 ft. N. of road through 
Rhodes Pass, in San Andres Mtns. 

C r i s t o b a l  l i m e s t o n e  

O rdov i c i an :  Sou the rn  New Mex i co  

C. R. Keyes, 1915 (Iowa Acad. Sci. Proc., v 22, p 257-259; Conspectus of geol.  
fms .  o f  N .  Mex . ,  p  4 ,  6) .  C r i s toba l  L ss .  -  Ma in  body o f  l a te  Ordov i c i c  l s .  
sect ion in Frankl in,  Cabal los, Fra Cr is tobal,  and Mimbres Ranges. Thickness 
165 ft. 

C u t t e r  f o r m a t i o n  ( o f  M o n t o y a  g r o u p )  

Upper  Ordovi c ian:  Southe rn New Mex ico and West  Texas 

V.  C .  Ke l l ey  and  C.  S i l ve r ,  1952 (Un i v .  N .  Mex .  Pub .  in  Geo l .  4 ,  p  62•64) .  
Cutter fm. - Light gray-weathering, general ly unfossi l i ferous claystone, ls. , 
calc i t ic dol .,  and dol. The ls. is medium gray to dark gray on fresh surfaces. 
The dol.  is l ight gray to dark gray. The ls.  weathers b lue gray; the dol. and 
calci t ic dol. weather l ight gray or tan. Both the ls. and dol. are general ly 
microgranular or submits .  and have conchoidal  fracture . Chert i s unevenly 
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distr ibuted as occas ional b lack bands 2-6 in. in d iameter.  Thickness 50-130 
ft. in Cabal lo Mtns. 

L.  C.  P ray ,  1953 (Am.  Assoc .  Pe t ro leum Geo log i s ts  Bu l l . ,  v  37 ,  p  1907) .  The  
Cutter fm. of Kelley and Si lver is the same as the Valmont fm. The Cutter fm.  
should probably not be included in the Montoya fm. The Cutter (Valmont) 
is probably more correct ly re lated to the Fusselman dol. (Si l. ). 

Type  loca l i t y  and  sec t ion:  Cab le  Canyon,  Caba l lo  Mtns,  NWT sec .  10,  T.  16  S . ,  
R. 4 W. 

Name from Cutter stat ion on A. T. S. F. R. R. east of Cabal lo Mtns.  

D i x o n  g r a n i t e  

Precambr ian:  Cent ra l  nor thern New Mexico (P i cur is  Range)  

E. Just ,  1937 (N. Mex.  Bur. Mines and Min. Res. Bul l .  13, p 13, 24-25).  
Dixon grani te.  -  The typica l  Dixon grani te is fai r ly coarse grained, but var ies 
a good deal in texture and composit ion from p lace to p lace. In the gorge of 
the Rio Pueb lo i t  is  even-gra ined pink and gray biot i te gran ite . In the hi l l s 
near the Harding mine i t is p ink, almost lacking in ferromagnesian minerals,  
and the qtz grains are rounded. At the east end of the Rio Pueblo gorge the 
granite is dark colored from an abundance of biot i te and contains large  
tw inned o r thoc lase  phenocrys ts  o f  l igh t  f le sh t in t .  At  the las t  ment ioned 
local i ty the porphyri t ic phase is intruded by ap l i te d ikes. In p laces f lowage 
has converted the gran i te to sch is t.  Most spec imens of the grani te studied 
in thin section show extensive granulation not perceptible to the naked eye. 
The D ixon g ran i te  i s  younger than the Pro te rozo ic  rocks of  sed imentary 
orig in and is intrusive into them. 

A .  Montgomery ,  1953 (N .  Mex.  Bur.  M ines and  M in.  Res .  Bu l l .  30 ,  p  37).  The 
Embudo grani te  borders the P icur is  range on the S.  and on the E.  This  rock 
was  ca l l ed by Jus t  (1937)  the D ixon g ran i te ,  but th i s  name has  p r ior i ty  
e lsewhere. The new name, Embudo, is taken from the town of Embudo, located 
2 mi.  W. of Dixon and 4 mi.  W. of extensive outcrops of the granite.  

Name from the town of Dixon. 

D r a g o o n a n  s e r i e s  

A term introduced by C. R. Keyes for lower part of Camb. rocks of N. Mex. and 
Ar iz .  Named for Dragoon Mtns,  SE.  Ar iz .  (See h is  Conspectus of  geo l .  fms.  
of  N.  Mex. ,  1915,  p  4,  6. )  

15 



# E l b e r t  f o r m a t i o n  

Upper Devonian: Southwestern Colorado and subsurface in southeastern Utah,  
northeastern Arizona, and northwestern New Mexico (Four Corners area)  

W. Cross, 1904 (Am. Jour. Sci . ,  4th, v 18, p 245-252). E l b e r t  fm .  -  The strata 
overly ing Ignacio fm. (chief ly qtz i te and bel ieved to be of Upper Camb. age), 
underly ing Ouray ls. , and carrying fish remains at base and near top, which 
seem unquestionably to form a l i thologic, strat.  and faunal unit. At Devon 
Point the Elbert consists of (descending): (1) Red sh. or clay, 5 ft.; (2) ss. or 
qtz i te containing f ish scales in p laces, 1+ f t.;  (3) calc.  shales and thin ls. ,  
buff or gray, breaking readily into s labs, salt casts common, 25 ft.; (4) thin 
layers of alternating qtz i te, dul l-gray aren. ls.,  and red calc. sh., 8 ft. ; (5) 
hard f ine-grained gray qtz i te,  2 to 4 f t. ;  (6) red calc .  sh.,  4 in.  to  1 f t . ;  
(7) ye l low earthey ls. ,  9 in.;  (8) calc .  and sandy shales, variegated, ye l low, 
bu f f ,  l i l ac ,  4  in .  to  1  f t . ;  (9 )  f ine -g ra ined  ye l l ow-brown q tz i te ,  1  f t . ;  (10)  
sandy sh., red, greenish, or mottled, a harder layer in middle, 5 ft.; (11) sandy 
ls., shaly in part, rich in fish scales and plates, 1+ ft.; (12) red sh., calc., and 
sandy, with specks of bone or shell , 2 ft. Total thickness at Devon Point 54 ft. 
The Elbert has been observed below Ouray ls.  in severa l quads. of San Juan 
region, and many exposures have been studied. Its most persistent feature is the 
c rumb l ing  ca l c .  sh .  d iv . ,  w i th  i t s  cas t s  o f  sa l t  c ry s ta l s .  The  mos t  impor tan t  
variat ion in i ts l i thology is appearance of dense earthy ls.  of conchoidal fracture, 
in severa l beds in upper part.  Only foss i l s found are f i sh remains. Appears to 
co rre la te  w i th "Part ing  qtz i te"  of  cent ra l  Co lo .  

R. L. Knight and J. C. Cooper, 1955 (Four Corners Geol. Soc. Guidebook, p 56-58), 
redefined the Elbert fm. into two membs., an upper memb. and the underlying 
McCracken ss. memb. The type local i ty for the two membs. is that logged by 

the Shel l B luff No. 1, located in sec. 32, T. 29 S. R. 22 E., San Juan Co.,  Utah.  
J .  C. Cooper, 1955 (Four Corners Geol.  Soc. Guidebook, p 63). The M c C r a c k e n  

ss. ,  ranging from 0 to 580 ft. ,  underl ies a great port ion of the Four Corners 
area. To the W. in central  Utah this unit passes into Elbert fm. undiff .  The 
McCracken ss. consists predom. of white, light gray to red ss., fine to medium 
grained, some coarse, poorly sorted, commonly glauconitic, with a few streaks 
of sandy dol.  The McCracken ss. grades upward into the sandy dol.  of the 
upper memb. of the Elbert fm. The Aneth fm. underl ies the McCracken ss. , 
probab ly unconf.  The McCracken ss. i s bel ieved to be equiv. to the Ignac io 
ss. as exposed at Baker's Bridge, Colo., which, in the past, has been assigned 
an  Upper  Camb.  age .  (See  Ignac io  q tz i te ) .  The  upper  memb.  o f  the  E lbe r t  
fm., ranging in thickness from 0 to 307 ft. ,  consists of thin bedded, dense to 
f ine ly sucrose do l . ,  loca l l y  anhydr i t i c ,  commonly w i th f loat ing f ros ted sand 
grains. The dol. is associated with thin interbeds of gray-green, waxy and red, 
c layey shales general ly sandy. The lower port ion of the unit contains thin ss.  
beds which grade downward into the underly ing McCracken ss. The upper memb. 
is probably unconf.  overlain by the Ouray ls.  
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Name f rom exposures on E lber t  Creek,  a  wes te rn  t r i butary  o f  An imas  R i ver .  

# E l l e n b u r g e r  l i m e s t o n e  ( g r o u p )  

Lower  Ordov i c i an  (Canad ian) :  Cent ra l  Texas  and  subsu r face  o f  Wes t  Texas  
and  sou theas t e rn  New Mex i co  

S .  Pa ige ,  1911  (U .  S .  Geo l .  Su rvey  Bu l l .  450 ,  p  24) .  E l l e n b u r g e r  l s .  -  Cher t -
bear ing Lss.  and dolomites,  with usual ly a conglomerat ic  ls .  at  top.  Thickness 
p r o bab l y  1 , 0 00  f t .  Un co n f .  m ay  e x i s t  n e a r  t op .  O ve r l i e s ,  p o s s i b l y  un co n f .  
at places,  Wi lberns  fm.  and  under l ies  Carbf .  

T .  Co l e ,  19 42  (Am .  A s so c .  P e t r o l eum  G eo l o g i s t s  Bu l l . ,  v  2 6 ,  p  1398 -14 0 9 ) ,  
divided the El lenburger ls. into five zones and f ifteen units on basis of chert 
res idues.  Gave  s tandard  sec t ion  fo r  W.  Texas as  Lo f f l and Bros.  e t .  a l .  J .  B .  
Tubb we l l  No .  3 ,  s ec .  9 ,  B l k  B -27 ,  PSL  Su rv . ,  C rane  Co . ,  Texas .  

P .  E .  C loud ,  J r . ,  V .  E .  Barnes ,  and  J .  B r i dge ,  1945  (Un iv .  Tex .  Pub .  4301 ,  p  133 -  
161). The "El lenburger l imestone"  of early reports is revised to group  status, 
restr ic ted to rocks of  Lower Ord.  age, and divided into three fms.  In upward 
succession the named divs. of the El lenburger gp. are the T an yard  fm . ,  com-
prising the Threadgil l  and Staendebach membs., the Gorman fm.;  and the 
Ho ne yc u t  f m .  Although the three fms. of  the El lenburger gp. are essential ly 
equ iva lent  to  prev ious l y  named st rat .  un i t s  in  Mo. ,  new st rat .  names were  
introduced for the L lano region because of  l i th ic  di f ferences and geographic  
iso lat ion.  

P .  E .  C loud,  J r .  and  V .  E .  Barnes,  1948 (1946)  (Un iv .  Tex.  Pub.  4621) .  Reconna i s-
sance  s tudy  o f  the  rocks  compr i s i n g  th e  E l l enbu rger  H i l l s  i n d i ca te s  th em to  
be long  pr inc ipa l l y ,  i f  no t  who l l y  to  the  Tanyard  fm. ;  ye t  by  de f in i t i on  and  
subsequent  usage  the "E l l enburger  l s . "  had  come to  inc lude no t  on l y  a l l  Lower  
Ord .  do l s .  and  L ss .  i n  t he  L l ano  reg ion  and  the  ad j acen t  subsu r f ace ,  bu t  the  
i m m ed i a t e l y  s u b j a c en t  c a r bo n a t e  r o c k s  o f  t h e  U pp e r  C am b .  a s  w e l l .  T h e  
carbonate rocks o f  the L lano reg ion that  were fo rmer ly  lumped as the "E l lenburger  
l s . "  are  d iv i s i b l e  at  mos t  p laces  a long  a boundary set  up  on convent iona l  fauna l  
e v i dence  in to  two  c l ea r l y  d i f f e ren t  s e t s  o f  ro c k  un i t s  -  one  Upper  Camb.  and  
the o ther  Lower  Ord.  As rev is ion  was necessary ,  the term E l lenburger  was used 
as a group term because i t  requ i red the least  r ev is ion  o f  prev ious concepts .  
The Lss.  of  the El lenburger gp.  are predom. subl i th. ,  pear l  gray to woodash gray 
and  o ld  i vo ry ,  va ry ing  to  o rd ina ry  b rown i sh  grays  and  l i gh t  b rowns.  They  a re  
c ommon l y  a l t h ough  no t  gene r a l l y  s t r oma to l i t i c ,  i n d i c a t i n g  an  a t  l e a s t  pa r t i a l  
a l ga l  o r i g in  and  gener a l l y  a  sha l l ow  wa t e r  env i ronmen t .  Depo s i t i on  i n  sha l l ow  
waters is  a l so indicated by r ipple  marks and intraformat ional  brecc ias;  and local ,  
temporary subaer ia l  exposure is suggested by the presence of  contract ion polygons 
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in some of the more thinly bedded Lss. Pel let Lss. occur local ly 
throughout the El lenburger gp. The lss.  tend to weather smooth to 
solut ion pitted or grooved and medium to l ight b luish gray, or local ly 
almost white. The dots. vary f rom microgranular to  coarse  gra ined. The 
more v iv id ly co lored mic rogranu l ar  to  ve ry  f i ne  g ra ined  do l l .  occur  i n  
the  Honeycu t  fm. ,  and  they show greater lateral  persistence than the 
coarser grained, l ight colored dots. of the Tanyard fm. The latter are apt 
to grade lateral ly to ls.  with 
great abruptness. The f ine to coarse grained dots. weather rough to 
p itted and medium gray to iron-gray. The microgranular to very fine 
grained dol. weathers sphenoidally jointed to hackly surfaced, smooth, 
and medium gray to l ight ye l lowish gray. As a rule the lss.  of the 
El lenburger gp. are l ighter colored and finer grained than the Carbf. lss.  
above, or those of the Camb. 
below. The dots. tend to be coarser grained and l ighter colored, or 
f iner gra ined and more vivid ly colored than the dol.  of the Camb., 
whereas dol.  is rare in the Carbf. strata. 

L.  Hendricks, 1953 (Un iv.  Tex . Bur. Econ. Geology Rept. Invest. 11), d ivides the  
El lenburger gp. into its formational units in the subsurface on the basis of 
the character of insoluble residues. However, change in qual i ty of 
the residue does not in al l  p laces coincide with formation boundaries 
within 
the group but is evidently consistent enough to yield a clue to formation 
identi ty.  El lenburger gp. corre lat ive with El  Paso l imestone. 

The type section of the Ellenburger gp. is a series of type sections given 
for each of the units of the gp. (which see). 

Named for E l lenburger Hi l l s ,  Burnett  Co.,  Tex. 
 
E l  P a s a n  s e r i e s  

A term employed by C. R. Keyes to cover the Ord. Lss. of western Texas and      
southern N.  Mex.,  which were former ly a l l  inc luded in E l  Paso ls . ,  but 
which are now divided into Montoya ls. (above) and El Paso ls. restricted 
(be low).  He a l so app l ie s the name to supposed ly contemp. depos i t s  
in  other states. 
 

E l  P a s o  l i m e s t o n e  ( g r o u p )  

Lower Ordovi c ian:  Western Texas and southe rn New Mexico  

G. B. Richardson, 1904 (Univ. Tex. Min. Surv. Bull. 9, p 29). E l  P a s o  l s .  - Mainly 
massive gray fossi l i ferous ls. ,  local ly aren. at base and containing 
throughout bands o f  che r t  i r regu lar l y  d i s t r ibu ted.  Of  var iab le  hardness .  
Ranges in  co lo r  from drab and buff, with local ly reddish and bluish streaks, 
to prevail ing gray. 
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Th ickness 1,200 f t .  Compr ises a l l  o f  Ord. in  Frankl in  Mtns.  Under l ies 
Si l. ls. In places overl ies Camb. Bliss ss. and in other places rests on 
Precamb. rocks. 

G. B. Richardson, 1908 (Am. Jour. Sci . ,  4th, v 25, p 476, 477-479), restr icted 
El  Paso  ls .   to lss. of Lower Ord. age, and named the lss. of Upper and Middle 
Ord. age the Mo n t o ya  l s .  He described El Paso ls. thus restricted as gray,  
chief ly mag. ls.,  usual ly massive but locally thin-bedded; lower 100 ft. 
characterist ical ly aren. and weathers brownish. Thickness 750 ft. in Van Hon 
quad. and 1,000 ft.  in El  Paso quad. Not sharply separated from Montoya 

ls.  In El  Paso quad. overl ies Bl iss ss.  with apparent conformity, where that fm 
is present; where i t is absent the El Paso rests on Precamb. In Van Horn quad. 
it overl ies Van Horn ss. 

P. E. Cloud, Jr. and V. E. Barnes, 1948 (1946) (Univ. Tex. Pub. 4521, p 72-75,  
361-369). The El Paso sect ion, at the south end of the Frankl in Mtns, and 
just  outs ide the corporate  l imi ts  of E l  Paso, E l  Paso County,  Texas,  would 
make a good type section for the El Paso formation. 1,590 ft. of section were 
measured in detai l at this local i ty. 

V .  C .  Ke l l e y  and  C.  S i l ve r ,  1952 (Un i v .  N .  Mex .  Pub .  i n  Geo l .  4 ,  p  39-56 ) ,  
raise the  E l  P a s o  to a group in southern N. Mex. It includes 2 fms.; the 
Sierr i te  ls .  (lower) and the  Bat  Cave  fm. (upper). The type section for these 
units is Cable Canyon, Cabal lo Mtns, sec. 10, T. 16 S.,  R. 4 W. 

The El Paso was original ly thought to contain some beds of Upper Camb. age. 
It has been restricted to beds of Lower Ord. age. 

Named for exposures in Frankl in and Hueco Mtns, El Paso quad., Texas. 

E m b u d o  g r a n i t e  

Late  Precambr ian:  Centra l  northern New Mexico (P icur is Range) 

A. Montgomery, 1953 (N. Mex. Bur. Mines and Min. Res. Bull. 30, p 37-46). 
Embudo  g ran i te .  - The Embudo granite borders the Picuris range on the S. 
and on the E. This rock was cal led by Just (1937) the  D i x o n  granite, but 
th is name has prior i ty  e lsewhere. The new name, Embudo, is taken f rom 
the town of Embudo, located 2 mi. W. of Dixon and 4 mi. W. of extensive 
outcrops of the granite. The Embudo granite consists of several distinctive 
rock types, al l re lated to a single magma source. The rock is a quartz 
monzoni te . I t  cons is ts  of :  (1)  coarse-gra ined, part ly-porphyr i t i c  b iot i te  
gran i te; (2) l ight-co lored, part ly-porphyri t ic  gnelss ic grani te ; (3)  f lesh-
co lo red ,  coa r se -g ra i ned  to  pegmat i t i c  l eucog ran i te .  Modes  range  as  
fol lows: qtz - 26-50%, microcl ine - 20-35%, al bite-ol igoclase - 26-33%, 
biotite, etc. - 0-10%. The Embudo granite is younger than the Ortega and 
Vadito fms., and is intrusive into them. 
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F r o n d o s a  l i m e s t o n e  

Ordovic ian:  Southern New Mexico 

C. R. Keyes, 1915 (Iowa Acad. Sci. Proc., v 22, p 257-259; Conspectus of geol. 
fms. of  N. Mex.,  p 4, 7) .  Frondosa lss. -  Main body of  Mid Ordovic ic ser ies 
in Franklin Mtns, which carries a Galena-Trenton fauna. Thickness 100 ft. 

F u s s e l m a n  l i m e s t o n e  ( d o l o m i t e )  

Silurian: Western Texas and southern New Mexico 

G. B. Richardson, 1908 (Am. Jour. Sci., 4th, v 25, p 476-480). Fusselman ls. -
Massive, whit ish, mag. ls. approx. 1,000 f t. thick. Overlies Montoya ls., 
apparently conf. Under lies Hueco ls., also apparently conf. Contains 
fossils of upper Niagaran age. Outcrops in El Paso quad., in Franklin and 
Hueco Mtns. 

N. H. Carton, 1917 (U. S. Geol. Survey Prof. Paper 108-C, p 42-43). Fusselman  
ls. - In the San Andres and Sacramento Mtns the fm. comprises two membs. - 

an upper of hard dark-colored massive ls. marked by a cliff at most places, 
and a lower of f ine-grained dol., most of which weathers nearly white. The 
upper member contains fossils, but the lower one has yielded no fossils and is 
arbitrari ly placed in the fm. because it is distinct from the underlying cherty 
beds, which are characteristic of the upper part of the Montoya. 

K. C. Dunham, 1935 (N. Mex. Bur. Mines and Min. Res. Bull. 11, p 43), refers 
to the Fusselman as Fusselman dol. because of its largely Bolo. character. 

V. C. Kelley and C. Silver, 1952 (Univ. N. Mex. Pub. in Geol. 4, p 62-68), 
designate Darton's (1917) lower unit of the Fusselman as a new fm., the 
Cutter fm. of the Montoya gp. of Ord. age. 

L. C. Pray, 1953 (Am. Assoc. Petroleum Geologists Bull., v 37, p 1911-1917). 
The Fusselman (?) fm. of Sacramento Mtns consists almost entirely of dark-
weathering, chert dol. Lower Fusselman of Darton (1917) has been separated 
from Fusselman as Valmont fm. of Upper Ord. age. Fusselman (?) in 
Sacramento Mtns appears to be Lower Sil. and may not be same as type 
Fusselman (Upper Sil.). 

Flower, R. H., 1955 (N. Mex. Geol. Soc. Guidebook, p 69). Recently Pray (1953) 
reported a fauna from the restricted Fusselman of the Sacramento Mtns regarded 
as Alexandr ian (Lower  Si l . ) .  I f  th is  is  correct ,  the Fusselman may actual ly 
contain several divisions of the Sil., for the large  Pentamerus oblongus suggests 
Clinton or Racine age, and the smaller Conchidium suggests a similar age range. 

Name from Fusselman Canyon, Franklin Mtns. 
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G a r n u a n  s e r i e s  

A term in t roduced by C .  R .  Keyes fo r  a  par t  o f  the Precamb.  rocks o f  N.  Mex.  
(See  h i s  Conspec tus  o f  geo l .  fms .  o f  N.  Mex. ,  1915,  p  4 ,  7 .  Der i va t ion  o f  
name not stated.) 

# G o r m a n  f o r m a t i o n  ( o f  E l l e n b u r g e r  g r o u p )  

Lower  Ordovic ian:  Central  Texas and subsurface of  western  Texas and southeastern  
New Mexico 

P.  E.  C loud,  Jr . ,  V.  E.  Barnes,  and J.  Br idge,  1945 (Univ.  Tex.  Pub.  4301,  p 133-
161),  named G o r m a n  f m .  (See th is  ref .  under  E l lenburger  gp.)  

P .  E .  C loud,  J r . ,  and  V .  E .  Barnes,  1948  (1946)  (Un iv .  Tex.  Pub.  4621) .  G o r m a n  f m .  -
The  lowes t  mic rogranu la r  do l .  in  s i gn i f i c ant  quan t i t i es  in  the  ou tc ropping 
E l l enburger  rocks  i s  at  the base o f  the Gorman  fm. ,  and i t  occur s  in term i t ten t l y  
f rom the  Tanyard -Go rman  con tac t  to  the  top  o f  the  E l l enbu rger  gp.  The  Go rman  
has  a  l ower  do l .  f ac i e s ,  80 -240  f t .  t h i c k ,  o f  m i c rogranu la r  to  f i ne -g r a i ned  do l . ,  
va r i co lo red  in  ye l l ow i sh ,  p ink i sh ,  and  b rown i sh  tones .  These  do l s .  common ly  
w ea t h e r  t o  smo o t h ,  c r u de l y  s ph eno i d a l  b l o c k s  o f  g r a y  a n d  du l l  y e l l o w .  Th e  
uppe r  c a l c i t i c  f a c i e s ,  240 -390  f t .  t h i c k ,  c on s i s t s  p r i n c i pa l l y  o f  sub l i t h .  t h i c k l y  
to  th in l y  bedded l s .  w i th  lo ca l l y  in terbedded m ic rogranu la r  to  f ine -g ra ined  do l .  
The l s .  i s  most ly  pear l  gray to  woodash gray,  grad ing to  o ld ivory and brownish  
g r ay ,  and  l o c a l l y  mo l ted  p in k  o r  ye l l ow .  I t  weathe r s  to  med ium o r  l i gh t  b lu i sh  
g ray  and  i s  no t  common ly  re t i cu la te .  A  sequence  o f  unusua l l y  pu r e  and  th i c k l y  

bedded l s .  occurs  in  the  top  40  to  60 f t .  o f  the Gorman  fm.  and  i s  succeeded 
immediate ly  by the th in bedded do ls.  and l ss.  of  the lower  Honeycut,  commonly 
aren.  at  the base.  Cher t  in  the lower  Gorman cons is ts  o f  porce lanous wh i te  to  
woodash  gray  cher t  w i th  scat tered  do lomo lds  and qt zose mat ter ,  i r regu lar l y  
inter layered with qtz druse weather ing russet and commonly contain ing fossi ls .  
Porce lanous  to  subporce lanous,  wh i te ,  sh iny-weather ing cher t  i s  less  qt zose  
in  th e  upper  Go rman .  Th i c knes s  o f  Go rman  i s  430 -500  f t .  Co r r e l a t ed  w i th  
the  Roubidoux fm.  o f  Mo.  

Type sec t ion:  Near  Gorman Fa l l s  on Gorman Creek,  SE.  San  Saba Co.  and SW.  
Lampasas Co.,  Tex. 

Name f rom Gorman  Fa l l s  

G r a p h i c  l a v a s  

P r e c am b r i a n :  C en t r a l  N ew  M e x i c o  ( M a gd a l e n a  M t n s )  
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C. R. Keyes, 1915 (Iowa Acad. Sci .  Proc.,  v 22, p 257-259; Conspectus of geol. 
fms. of N. Mex.,  p 4, 7).  G r aph i c  l a v a s .  -  Bedded volcanic sequence super-
posed on Precamb. rocks of Magdalena Mtns. (Derivat ion of name not g iven. 
On p 4 they are shown as Precamb.) 

H a w k i n s  l i m e s t o n e  

Cambr i an:  Southwes te rn  New Mex ico  (Gran t  County)  

C. R. Keyes, 1915 (Iowa Acad. Sci. Proc., v 22, p 257-259; Conspectus of geol.  
f ins .  o f N. Mex. ,  p 4, 8) .  H a w k i n s  l s s .  -  Important ca lc .  beds of  Cambr ic  
age interca lated in basal sect ion of qtz i tes exposed in Grant Co. Th ickness 
50  f t .  (De r i va t i on  o f  name  no t  g i ven .  Acco rd i ng  to  E .  K i r k  and  o the r s  
M idd le  Camb.  i s  absen t  in  N .  Mex . )  

H o n d o  s l a t e  

P recambr ian:  Cent ra l  no r the rn New Mex ico  (P i cur i s  a rea)  

E.  Just ,  1937 (N.  Mex. Bur.  Mines and Min. Res.  Bul l .  13,  p  23).  H o nd o  s l a t e .  -
The Hondo slate is character ist ical ly b lack and has we l l -developed sch istos i ty .  
In a few loca l i t ies ,  zones are  exposed that resemble  streaks of " i ron fm."  In 
many places the black s late grades into qtz-muscovite schist.  L ies on Ortega 
qtz i te.  Th ickness up to 1 mi.  

A .  Montgomery ,  1953 (N .  Mex.  Bur.  M ines and  M in.  Res .  Bu l l .  30 ,  p  19).  The 
P i l a r  phy l l i te ,  or Hondo s la te  of Just, is the youngest rock of the Ortega fm. 
and the most d ist inctive horizon-marker in the P icuris range. The old name, 
Hondo, had been applied to other rocks prior to Just's usage, and hence seems 
best abandoned. 

Name from Hondo Canyon, P icuris range.  

# H o n e y c u t  f o r m a t i o n   ( o f  E l l e n b u r g e r  g r o u p )  

Lower Ordovician: Central Texas and subsurface of western Texas and southeastern 
New Mexico 

P. E. Cloud, Jr. , V. E. Barnes, and J. Bridge, 1945 (Univ. Tex. Pub. 4301, p 133-
161), named Honeycu t  fm.   (See this ref. under Ellenburger gp.) 
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P.  E .  C loud,  J r .  and  V .  E .  Barnes,  1948 (1946)  (Un iv .  Tex.  Pub.  4621) .  H o n e y c u t  
fm. -  A l l  strata above the Gorman fm. at the surface in central  Tex.  are termed 
Honeycut  fm.  Th ic kness  0-678  f t .  Appears  to  be  absent  W.  o f  long.  98°55 '  on  
sur face.  The Honeycut  cons is ts  o f  th in  bedded l ss .  and do ls . ,  int imate ly in ter-
bedded .  The  m ic rogranu la r  to  ve ry  f i ne - g ra in ed  do l s .  o f  the  Honeycu t  fm.  a re  
l i g h t  g r a y  t o  y e l l o w i s h  g r a y ,  p a l e  b e i g e ,  f l a x  a n d  o l d  i v o r y .  D o l s .  a r e  
m ic rogranu la r  to  ve ry  f i ne  g r a ined  and ye l l ow i sh ,  p ink i sh ,  and  b rown i sh  g ray .  
The l s .  weathers  to  medium and l ight  tones o f  blu i sh  gray;  the do l .  weathers  
i n  t on e s  o f  d u l l  g r a y  an d  y e l l ow .  W h e r e  f u l l y  d e v e l o ped  t h e  Ho n eycu t  f m .  
may  be  d i v i ded  i n to  a  l owe r  f ac i e s  o f  i n t e r bedded  l s s .  and  do l s . ,  a  med i an  
fac ies  o f  predominant ly  mic rogranu lar  to  very  f i ne-gra ined  do l .  and  an  upper  
facies of predominantly ls. The basa l  bed o f  the Honeycut  i s  typ ica l l y  aren. 
Cannonba l l s  o f  che r t  and  s i l i c .  l s .  a r e  common  in  th e  Honeycu t  fm.  Equ i v .  to  
Jef f er son C i ty  gp.  in  Mo .  Equ ivs .  o f  the Honeycut  fm.  appear  in  the  t ype 
sec t ion  o f  the E l  Paso  fm.  at  E l  Paso ,  Texas. 

T ype  s e c t i o n :  5  m i .  E .  o f  J o h n so n  C i t y ,  B l a n c o  C o . ,  T e x .  
Name f rom Honeycut  Bend on Pederna les R . ,  B lanco  Co. ,  Tex. 

H o p e w e l l  s e r i e s  

P r ec ambr i an :  Cen t ra l  n o r th e rn  New  Mex i co  ( P i cu r i s  and  Pe t ac a  a r ea s)  

E .  J u s t ,  19 37  ( N .  M ex .  B u r .  M i n e s  a n d  M in .  R e s .  B u l l .  1 3 ,  p  21 ) .  H o p e w e l l   
ser ies.  -  Dark schists,  fo rmed from a succession of  basalt  and andesi te extrusives 
w i th  some q t z i t e  membs .  A l though  some o f  the  basa l t s  a re  read i l y  i dent i f i ab le  
f rom the i r  porphyr i t ic  and amygdalo ida l  texture,  the ser ies  conta ins a  good dea l  
o f  b l a c k  h o r n b l e n de - c h l o r i t e  s c h i s t  f o r  w h i c h  a n  i g n eo u s  o r i g i n  i s  m e r e l y  
inferred.  Local ly sch ists are composed of  biot i te,  muscovite,  and qtz,  presumably 
sed imen tary  in  o r i g in .  Lowest  P recamb.  fm.  i n  a rea .  Over l a in  by  Or tega  q t z i t e .  
Th ickness 3/4  mi .  to  1  mi .  +.  

A .  Mon t gom e r y ,  1 9 53  (N .  M ex .  Bu r .  M i n e s  a nd  M i n .  R e s .  B u l l .  3 0 ,  p  2 1 ) .  Th e  
Vadito fm. is the u p p e r  f m .  of  the Precamb. ser ies in the Picur is range.  This fm. 
i s  a t  l eas t  the  par t i a l  equ iv .  o f  the  Hopewe l l  se r i es  o f  Just .  

Named  fo r  the  town  o f  Hopewe l l .  

# H u n t o n  l i m e s t o n e  ( g r o u p )  

S i lu r i an  and  Devon ian:  Southeastern  Ok lahoma and subsur face o f  weste rn  Texas  
and  sou theas t e rn  New Mex i co  
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J.  A. Taff ,  1902 (U. S. Geol.  Survey Atoka Fol io,  No. 79). H u n t o n  l s .  -  Nearly 
pure  whi te l s .  and l imy mar ls .  Over l ies  Sy lvan sh.  and under l ies  Woodford 
chert. 

J . A. Taff , 1903 (U. S. Geol. Survey Tishomingo Folio, No. 98). H u n t o n  l s . ,  0 to 200 
ft .  thick, i s d ivis ib le into 3 memos. (descending): (1) Crystal l ine and in part 
cherty b luish to whi te l s.  w ith occasional th in marly strata, in p laces overla in 
by several f t . of very cherty ls.; (2) 100 ft. of white or cream-colored and 
occasional ly p inkish rather soft ls.  interstrat i f ied with more fr iable marly l ime 
and,  ra re ly ,  ca lc .  c lay,  w i th a few f t .  o f  mar ly whi te  l s .  a t  top;  (3)  whi t i sh 
massive crystal l ine ls. , which in p laces includes a bed of ool i te at or near base 
and thin-bedded compact ls. at top; thickness few ft. to 25±. Upper memb. 
contains Oriskany and perhaps Onondaga fossi l s;  middle memb. contains 
Helderberg fossils; and basal memb. contains Niagara fossils in thin-bedded 
compact ls. at top and Cl inton fossi ls in underly ing beds. 

C. A. Reeds, 1911 (Am. Jour. Sci . ,  4th, v 32, p  256-268).  Hunton ls.  o f Taff is  
here divided into 4 fms. in Arbuck le Mtns (descend ing): (1) Bois d 'Arc l s. ,  

0 to 90 ft. ,  of Becraft (Oriskany) age, according to C. Schuchert (1922) and 
E. 0. U l r ich (1927); (2)  Haragan sh.,  0 to 166 ft . ,  o f New Scotland age; 
(3) Henryhouse sh., 0 to 233 ft. , of Niagaran age; and (4) Chirnneyhi l l ls. , 
0  to  53 f t . ,  o f  A lexandr ian  age.  Over l ie s  Sy lvan  sh.  w i th unconf .  The 
Bois d'Arc ls. corresponds to the upper Hunton of Taff; the Haragan and Henry-
house correspond to the middle Hunton of Taff;  and the Chimneyhi l l  corresponds 
to lower Hunton of Taff. 

C.  N. Gould , 1927 (Univ.  Okla.  Bu l l . ,  P roc.  Okla.  Acad.  Sc i . ,  v 6,  p t  2,  p 235). 
Hunton wil l probably remain as a group name, for purposes of mapping. 

S. W. Lowman, 1930 (Am. Assoc. Petroleum Geologists Bull., v 14, p 618-619), 
identi f ied rocks equiv. to Si l .  part of  Hunton gp. in wel l  in western Tex.  

T. S. Jones, 1949 (Strat. Problems Comm. West Tex. Geol. Soc.), zoned the 
Hunton age rocks of W. Texas into seven mappable units.  

L loyd,  E. R.,  1949 (N. Mex. Bur. Mines and Min.  Res.  Bu l l .  29) , ind icates that   
the use of the term Hunton was extended to the subsurf. of SE. N. Mex. 

Named for exposures near former hamlet of Hunton, SW. part of Coal  Co.,  Okla. 

# I g n a c i o  q u a r t z i t e   

Upper Cambrian or Upper Devonian (?): Southwestern Co lorado and subsurface  
of southeastern Utah, northeastern Arizona, and northwestern New Mexico 

W. Cross and A.  C .  Spence r,  1899 (U.  S.  Geo l .  Survey La P la ta fo l i o ,  No.  60,  

P. 8). 
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W. Cro s s ,  1901  (U .  S .  Geo l .  Su r vey  Bu l l .  182 ,  p  35 ) .  Ea r l i e s t  Pa leozo i c  fm.  o f  
S i l ver ton quad. ,  Co lo . ,  is  a  qtz i te  w i th  some sandy sha les  100 to  200 f t .  th ick,  
wh ich  i s  seen  on W.  s ide o f  An imas R i ve r  f rom the  monzon i t e  contac t  to  Mo las  
Lake ,  and  imper fec t l y  on  E .  s i de  o f  the  An imas .  Th i s  qt z i t e  has  been  t raced  
down the An imas to  be low Rockwood,  and i s  ca l led  Ignacio  q tz i te ,  f rom i t s  
charac te r i s t i c  deve lopment  on  the  bench  where l ake  o f  that  name i s  s i tua ted.  
A  sou ther l y  d ip  car r i es  th i s  q t z i t e  onto  S .  s lope  o f  Need le  Mtns,  where  a  f ew 
ind is t inc t  foss i l s  ind icate i t s  Comb,  age.  The rather  sha ly  beds,  o f ten  calc .  
(E l ber t  fm . ) ,  succ eed ing  th e  q t z i t e  h ave  no t  y i e l ded  fo s s i l s .  The  I gnac io  
q t z i t e  over l i es  A lgonk ian  q t z i t es  and  s l a tes .  
H .  Barnes ,  1954  (Am.  Assoc .  Pe t ro l eum Geo log is t s  Bu l l . ,  v  38 ,  p  1780-1791) .   

Ne i ther  an  e roded su r f a ce  no r  a  d i s t i n c t  l i t ho log i c  change  occu r s  a t  th e  
con tac t  o f  the  I gnac io  q tz i te  and  the  E lber t  fm.  as  m igh t  be  expec ted  i f  t h e  
two  fms .  we re  separ a ted  by  an  uncon f .  On  t he  con t r a r y ,  th e  desc r i p t i ons  o f  
the E lber t  fm.  suggest  a  l i tho log ic  t rans i t ion  that  shou ld be expec ted be tween 
san dy  an d  c a l c .  r o c k s  i n  an  i n t e r f i n g e r i ng  s equence .  Th e  p a l eon t o l o g i c a l  

evidence that has been used to establish a late Camb. age for the Ignac io 

q t z i t e  i s  n o t  c o n c l u s i v e .  T h e  g eo g r aph i c  d i s t r i b u t i o n  o f  t h e  t w o  f m s .  i s  
s im i l a r .  There fo re ,  i n  v i ew  o f  the  weaknes s  o f  ava i l ab l e  f o s s i l  ev idence  and  

the re lat ive s t rength  o f  the s t rat .  ev idence,  the Ignac io ,  E lber t ,  and Ouray fms.  
a re  be l i eved  to  r epre sen t  es sen t i a l l y  con t inuous  depo s i t i on .  Fu r ther ,  because  
f o s s i l s  o f  L a t e  Dev .  a g e  o c cu r  a t  t h e  b a se  o f  t h e  E l b e r t  -  o r  t h e  t op  o f  t h e  
Ignac io  -  i t  i s  suggested  tha t  the  Ignac io  i s  a l so  Dev.  in  age.  

R .  L .  Kn igh t  and  J .  C .  Cooper ,  1955  (Fou r  Co rner s  Geo l .  Soc .  Gu idebook ,  p  56 -58) ,  
app l y  t he  name  McCracken  ss .  memb.  o f  E lbe r t  fm.  to  a  subsu r face  Upper  Dev .  
sand wh ich  they  co r re l a te  t en ta t i ve l y  w i th  th e  Upper  Dev .  ( ? )  Ignac io  q t z i t e  on  
the  bas is  o f  wel l  ev idence.  

I n c a r n a t i o n  g r a n i t e  

A g e  ( ? ) :  C e n t r a l  N e w  M e x i c o  

C .  L .  H e r r i c k ,  190 4  ( J o u r .  G eo l o g y ,  v  12 ,  p  2 3 7 -251 ) .  N ea r  So co r r o  t h e  
Incarnat ion  gran i t e  unconf .  under l i es  Sandia  fm.  Named fo r  m in ing d i s t .  in  
wh i ch  i t  o c cu r s .  (A s sumed  to  be  P r ec amb .  becau se  to  au tho r ' s  know l edge  
on l y  P recamb.  g ran i t es  under l i e  Sand ia  fm.  in  Socor ro  a rea. )  

# J o i n s  f o r m a t i o n  

Lowe r  and  M idd l e  O rdov i c i an :  Cen t r a l  s ou the rn  Ok l ahoma  (A rbuc k l e  M tn s )  
and  subsur face o f  weste rn  Texas  and southeastern  New Mex ico  
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C. E. Decker, 1930 (Am. Assoc. Petroleum Geologists Bul l . ,  v 14, p 1498-1505).  
Jo ins  fm.  -  Ch ie f l y  l s . ,  but  some ss.  and sh.  Under l ie s  O i l  Creek fm.  (Over-
l ies  Beekmantown (?)  cg l . ,  accord ing to tab le  on p 1498,  but in sect ions on p 
1500 and 1501 th is  cg l .  i s  inc luded in Jo ins  fm.)  Occurs on ly in  W.,  SW.,  
and cent ra l  par ts  of  Arbuck le  Mtns.  l s  o f  ear l y  Chazy age.  Th i ckness 30 to  
300± ft. 

C. E. Decker, and C. A. Merritt, 1931 (Okla. Geol. Surv. Bull. 55, p 11+). The 
Simpson ls. here raised to a group, divided into 5 fms. (ascending): Joins, Oil 
Creek, McLish, Tul ip Creek, and Bromide. Foss i l s bel ieved to be very basal 
Chazy. 

C. E. Decker, 1941 (Am. Assoc. Petroleum Geologists Bul l . ,  v 25, p 650-667). The 
Joins consists chief ly of thin lss. , some of which are shaly. It has a thin cgl.  at 
the base and a few other cgls.  within i t at various intervals above the base. 
Considered to be partly of Beekmantown (Lower Ord.) age on the basis of 
graptolites. 

R. H. Schweers, 1949 (Am. Assoc. Petroleum Geologists Bull., v 33, p 2029-2038). 
S ince ,  on pa leonto log ica l  g rounds ,  a l l  o f  the  fo rmat iona l  un i t s  o f  the  Ok la .  
type Simpson can be shown to be represented in the subsurface of W. Tex., and 
since the group in W. Tex. can also be subdivided on l i thologic grounds, not 
in confl ict with the former, it is proposed that the Okla. formational names be 
applied to the recognized subdivisions of the subsurf. S impson. 

See also 1933 entries under Simpson fm. 

Named for exposures on Jo ins ranch,  in Carter Co. ,  T.  2 S.,  R. 1 W.,  N.  and NW. 
of Woodford. 

L a c o r o c a h  m e t a t u f f  m e m b e r  ( o f  g r e e n s t o n e  c o m p l e x ,  N o r t h e r n  
M a n z a n o  M t n s )  

P recambr ian:  Cent ra l  New Mex ico  (Nor th  Manzano  Mtns)  

P .  Re i che ,  1949  (Geo l .  So c .  Ame r i c a  Bu l l .  v  60 ,  p  1183 - 1212 ) .  L a co ro cah  
metatuff memb. - Light gray, crudely bedded, weakly schistose metatuff , with 
clast ic texture and rare or no qtz. Some beds are crowded with l ight gray,  
slaty, f lattened pebb les. A thickness in  excess of 1,000 f t.  is present btw. 
a fault on the NW. and a southeastern contact of undetermined character. 
The memb. shows a great diversity; it ranges from altered acidic lava, now 
qtz-a lb i te  rock,  to a ta lc- t remol i te  aggregate  presumably of very bas ic  
igneous origin. 

Type loca l i ty  and sect ion:  NW¼ sec. 22, T. 8 N. ,  R.  5 E. 
Named from Hel l ' s Canyon, N. Manzano Mtns. Tewa word for He l l ' s Canyon is 

Lacorocah. 
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L o n e  q u a r t z i t e  

Upper Cambr ian:  Southwestern New Mexico (S i lve r C i ty reg ion)  

C. R. Keyes, 1915 (Iowa Acad. Sci. Proc., v 22, p 257-259; Conspectus of geol.  
fms. of N. Mex.,  p 4,  8) .   Lone qtzi te.  -  Late Camb. sect ion of al te rnating 
qtzites and metamorphosed lss. well displayed in Lone Mtn, near Silver City. 
Thickness 300 ft. 

The Upper Camb. qtzi te of Si lver City region has for many years been called 
Bliss ss. by U. S. Geol. Survey. 

L o s  P i n o s  g r a n i t e  

Precambr ian:  Cent ra l  New Mexico (Los P inos Mtns)  

J.  T. Stark and C. E. Dapples, 1946 (Geol.  Soc. America Bul l . ,  v 57, p 1121-1172). 
Los Pinos grani te .  -  Medium-coarse-gra ined, p ink rock composed large ly of 
orthoc lase ,  microc l ine,  a lb i te  and qtz .  B iot i te  is  the most prom. dark minera l .  
The granite has intruded, assimilated, and granitized the Sais, Blue Springs, 
White Ridge, and Sevil leta formations. Xenoli ths of these rocks and many 
"knots" of gray sericitic schist occur throughout the granite. The granite is 
s l ight ly sch is tose. In a few areas miaro l i t ic cav it ies are common. Be l ieved 
to be corre lat ive wi th Priest gran ite  of Manzano Mtns.  

Name from Los Pinos Mtns. 

M c C r a c k e n  s a n d s t o n e  m e m b e r  ( o f  E l b e r t  f o r m a t i o n )  

Upper Devonian: Subsurface of southwestern Colorado, southeastern Utah, 
northeastern Arizona and northwestern New Mexico (Four Corners area) 

R. L.  Knight and J.  C. Cooper (Four Corners Geol.  Soc. Guidebook, p 56-58), 
redefined the Elbert fm. into two membs., an upper memb. and the underlying 
McCracken ss. memb. The type locali ty for the two membs. is the Shell Bluff 
No. 1 wel l ,  located on McCracken Mesa, in sec. 32, T. 29 S.,  R. 22 E. ,  San 

Juan Co., Utah. The McCracken ss. , logged from 8049-8161 ft. (thickness 
112 ft.), consists of glauconitic sands with some minor dol. streaks. 

J .  C. Cooper,  1955 (Four Corners Geo l .  Soc. Guidebook, p 63).  McCracken ss.   
memb. -  The McCracken ss. , ranging from 0 to 580 ft., underl ies a great 
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port ion of  the Four Corners area.  To the W. in centra l  Utah th is un i t  
passes into the Elbert fm. undiff. The McCracken ss. consists predom. of 
white, l ight gray to red ss., fine to medium grained, some coarse, generally 
poorly sorted, commonly glauconitic, with a few streaks of sandy dol. The 
McCracken ss. grades upward into the sandy dol. of the upper memb. of the 
E lbe r t  fm.  The  Ane th  fm.  under l i e s  the McCracken ss . ,  p robab ly  unconf .  
The McCracken ss. is bel ieved to be equiv. to the Ignacio ss.  as exposed 
at Baker's Bridge, Colo.,  which in the past has been assigned an Upper Camb. 
age (See Barnes,  1954,  under Ignac io qtz i te) .  Addi t ional wel l  information 
is needed to def inite ly corre late the Ignacio ss .  with the McCracken ss.  

Name from McCracken Mesa,  near B lu f f ,  San Juan Co. ,  U tah.  

M c K e e  s a n d s t o n e  m e m b e r  ( o f  T u l i p  C r e e k  f o r m a t i o n )  

Midd le  Ordovi c ian:  Subsurface o f  weste rn Texas and southeas tern New Mexico  

T.  Co le,  C. D.  Cordry, and H.  A. Hemphi l l ,  1942 (Am. Assoc.  Petro leum Geolog ists   
Bul l. , v 26, p 279-282). M cKe e  s s .  me mb .  -  53 ft. of coarse gray and brown 

ss. , si l ty ss. , and sandy sh. Most sands have rounded, frosted grains. Upper 
part green to greenish gray. Top 305 ft. below 1st red sh. break in the Simpson, 
840 f t.  above top of El lenburger. Same as bed 12, zone D of Powers. Cons is ts 
of (ascending): (1) gray-brown coarse ss. with abundant frosted sand grains, 
10 ft.; (2) Coarse green ss. with abundant rounded frosted sand grains, 22 ft.; 
(3) Green cal c. sand with streaks of sandy green sh., 8 ft.; (4) greenish si lty 
ss., 2 ft.; (5) green sh., 2 ft.; (6) coarse green sand with abundant frosted sand 
grains, 11 ft .  At base of Tul ip Creek fm.  

Type  sec t ion:  Magno l ia Pe t ro l .  Co.  J .  S .  McKee  No.  1 -A,  sec.  24 ,  B lk 9 ,  
H. & G. N. Surv., Pecos Co.,  Tex. 

Name from wel l name. 

# M c L i s h  f o r m a t i o n   

Middle  Ordovic ian (Chazy):  Centra l  southern Oklahoma (Arbuck le  and 
Wichita Mtns) and subsurface of western Texas and southeastern New 
Mexico 

C. E. Decker, 1930 (Am. Assoc. Petroleum Geologists Bul l., v 14, p 1498-1505). 
McL i s h  fm. -  Chiefly lss.; some sh.; with ss. (8 to 200 ft.  thick) at base and 
some sss. higher up. Contains l imi ted but very d is t inct ive fauna. Thickness 
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300 to 500+ f t.  Underl ies Tul ip Creek fm., and overl ies Oi l  Creek 
fm. Same as Fal ls fm., and latter name abandoned. 

C .  E .  Decke r and  C.  A.  Merr i t t ,  1931 (Okla .  Geo l .  Surv.  Bu l l .  55,  p  12 ,  98) .  
A 7-partite div. of Simpson gp. has been used during part of this study, and 
the 2 add it ional fm. names used temporari ly are Fa l l s  Creek and  Cr iner.  
These 2 fm. names were later discarded. 

E .  0 .  U l r i ch ,  1933  (Geo l .  Soc .  Ame r i ca  Bu l l . ,  v  44 ,  p  105 ) .  Fa l l s  fm .  i s  an  
o lder un i t  than McLish. I t  i s  conf ined main ly to  SW. hal f  o f Arbuck le up l i f t  
and McL ish to NE.  hal f ,  the  two fms. ,  occurr ing one above the o the r in  a 
few intermediate local i t ies.  Simpson gp. divided into 8 fms. (See this entry 
under  Simpson fm.) 

C. E. Decker, 1933 (See this entry under  Simpson fm.) 
C. E. Decker, 1941 (Am. Assoc. Petroleum Geologists Bul l . ,  v 25, p 650-667) 

The subdivision of the Simpson gp. into five formations is retained as used 
in Bu l l .  55 of  the Okla.  Geo l .  Surv.  

T. Cole, C. D. Cordry, and H. A. Hemphi l l , 1942 (Am. Assoc. Petroleum Geologists 
Bul l. , v 26, p 279-282), proposed the name Waddel l  ss.  memb. for the basal ss. 
of the  McLish in the subsurface of W. Texas. 

R. H. Schweers, 1949 (Am. Assoc. Petroleum Geologists Bull., v 33, p 2029-2038). 
S ince ,  on pa leonto log ica l  g rounds ,  a l l  o f  the  fo rmat iona l  un i t s  o f  the  Ok la .  
type Simpson can be shown to be represented in the subsurf.  of W. Tex.,  and 
since the group in W. Tex. can also be subdivided on l i thologic grounds, not 
in conf l ict with the former, it  is proposed that the Okla. formational names 
be applied to the recognized subdivisions of the subsurf. Simpson. 

Named for McLish ranch, T. 1 S., R. 7 E.,  Johnston Co. 

M a n g o s  q u a r t z i t e  

Upper Cambr ian:  Southwestern New Mexico (S i lve r C i ty reg ion)  

C. R. Keyes, 1915 (Iowa Acad. Sc i .  P roc. ,  v 22, p 257-259, Conspectus of geo l.  
fms .  o f  N .  Mex . ,  p  4 ,  9 ) .  Mangas  q t z i t e .  -  Basa l  s i l i ceous  memb. ,  100 f t .  
th ick,  o f  Mid Cambr ic  sect ion exposed near S i lver C i ty .  (Der ivat ion of name 
not stated. Accord ing to E.  K i rk and others the Middle  Camb. is absent in 
N. Mex. This probably refers to the  Bl iss ss.) 

M a r t i n i a n  s e r i e s  

A term introduced by C. R. Keyes in 1915 to cover upper part of Dev. sect ion 
in  N.  Mex. ,  the  lower par t  be ing ca l led Perchan ser i es .  (See h i s  Conspectus  
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o f  geo l .  fms .  o f  N.  Mex. ,  1915) .  In  1922  he  appl i ed  Mar t in i an  se r i es  to  
the  lower  par t  o f  Upper  Dev .  in  Ar i z .  and  Perchan  se r i es  to  upper  par t .  

# M i m b r e s  l i m e s t o n e  

S i l u r i a n  an d  O r do v i c i an :  S ou th w e s t e r n  N ew  M ex i c o  

C.  H .  Gordon,  1907 (Sc i . ,  n .  s . ,  v  25 ,  p  824-825 ;  Jour .  Geo logy,  v  15 ,  p  91-92) .  
M imbres  l s .  -  900  to  1 , 200  f t .  t h i c k ,  unde r l i es  Dev .  Pe r cha  sh .  and  o ver l i e s  
Upper Comb. Shandon qtz i te (Bl iss ss.) .  The greater part  of these lss.  contains 
R i chmond fauna ,  b u t  u p p e r  100+ f t .  have  y i e l ded  S i l .  f auna .  

Now separated in to  Fusse lman l s .  (N iagaran) ,  Montoya l s .  (R ichmond),  and E l  Paso  
ls.  (Canadian),  and name abandoned.  

Named fo r  M imbres  Mtns,  W.  par t  o f  S i er ra  Co .  

M i m b r e s i a n  s e r i e s  

A  te rm in t roduced  by  C.  R .  Keyes  to  cover  h i s  Cr i s toba l  l s s .  (o f  R ichmond,  l a te  
O r d .  a g e )  o f  N .  M ex .  ( S e e  I ow a  Ac ad .  S c i .  P r o c . ,  v  2 2 ,  1 91 5 ,  p  2 57 - 2 5 9 . )  
In  h i s  Conspec tus  o f  geo l .  fms.  o f  N.  Mex. ,  1915,  p  9 ,  he  def ined i t  as  " term 
res t r i c t ed  to  La t e  Ordov i c i c  sec t i on  in  M imbres ,  Caba l l o s ,  and  F r ank l i n  Ranges  
tha t  car r i es  the  R ichmond fauna. "  In  1922  (Pan-Am.  Geo l . ,  v  38)  he  s ta ted  
th is  i s  not  M imbres l s.  o f  Government  repts.  

M o n t e  L a r g o  g r a n i t e  

P r e c am br i an :  C en t r a l  N ew  M ex i c o  ( Sou th e rn  M anz ano  M tn s )  

J .  T .  S t a r k ,  1956  (N .  M ex .  Bu r .  M i ne s  and  M i n .  R e s .  Bu l l .  3 4 ) .  Mon t e  L a r go  
g r a n i t e :  A  sm a l l ,  s t o c k - l i k e  m a s s  o f  g r a n i t e ,  q t z  m o n zo n i t e ,  a n d  d i o r i t e  
approx.  12  mi .  square.  In t rudes  B lue  Spr ings  sch is t  and  Sa i s  q tz i te .  The rock  
a ppea r s  s i m .  t o  t h e  O j i t o  g r an i t e .  T h e  g r an i t e  i s  c o a r s e  t o  m ed i um-c o a r s e  
g r a i n ed  and  c omposed  a lmos t  en t i r e l y  o f  a su s su r i t i z ed  f e l d s pa r ,  q t z ,  and  
chlor i t i zed b iot i te  and hornb lende.  I t  shows sch istose s truc ture,  sch is t  inc lus ions 
more or  less  paral le l  to  the sch is tosi ty,  and numerous short lens - shaped qtz - f i l led  

vugs, which ave. 2 to 4 in. long and 1 in. w ide. The fe ldspars are alb i te-
ol igoc lase , orthoclase , microperthi te. Qtz i s 20-25 percent of the rock.  

Name f rom Monte  La rgo Canyon,  sec s .  26 ,  27 ,  34 ,  35 ,  T .  5  N. ,  R .  5  E .  
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M o n t o y a  l i m e s t o n e  ( g r o u p )  

Upper Ordovi c ian:  Western Texas and southe rn New Mexico  

G. B. Richardson, 1908 (Am. Jour. Sci ., 4th, v 25, p 476-479). Montoya ls.  - Upper 
par t ,  which car r ie s R i chmond foss i l s ,  accord ing to E .  0 .  U l r i ch,  i s  p reva i l i ng ly  
gray ls . ,  character is t ica l ly  mag. ,  in  p laces seamed wi th consp icuous bands of 
chert  a few inches th ick;  some beds are  a lmost whi te,  others are  dark.  Lower 
part is commonly marked, in El Paso quad., Tex., by massive dark-colored ls., 
con ta i n i ng  l i t t l e  o r  no  che r t  and  ca r r y i ng  cha ra c te r i s t i c  Ga l ena  f o s s i l s ,  
accord ing to E. 0.  U l r ich.  The two parts  cannot a lways be d is t ingu ished 
l ithological ly. Thickness 250 ft. In Van Horn quad. the base of Montoya is 
commonly marked by presence of thin-bedded earthy yellow and reddish ls., 
but otherwise in both quads.  the contact w ith underly ing El Paso ls .  i s 
apparent ly conf.  l s over la in by Fusselman ls . ,  o f Niagara age.  

L.  P. Entwist le,  1944 (N. Mex. Bur. Mines and Min. Res. Bul l .  19, p  16-19),  

divided the Montoya into three membs. (ascending): Second Value memb., 
Par Value memb., and  Raven memb. 

V .  C .  Ke l l e y  and  C .  S i l v e r ,  1952  (Un i v .  N .  Me x .  Pub .  i n  Geo l .  4 ,  p  56 -66 ) ,  
raised the Montoya to a group, including 4 fms., (ascending)  Cable Canyon ss., 
Upham dol., Aleman fm. and Cutter fm., the last named being Darton's (1917) 
lower memb. of Fusselman ls., which is shown to be of Ord. age. 

,L .  C.  Pray,  1953 (Am. Assoc.  Petro leum Geolog ists  Bul l . ,  v  37, p 1907).  Ke l ley 
and Silver have extended the term Montoya of  Richardson to include strata 
cal led lower Fusselman by Darton. The Cutter fm. should probably not be 
included in the Montoya gp. as i ts inclusion expands the orig inal def in it ion 
of Montoya fm. and the Cutter is probably more correct ly re lated to the 
Fusselman dol. 

Further studies of faunas contained in Montoya ls. resulted in assigning the  lower 
fauna to pre-R ichmond Upper Ordovic ian.  

Named for Montoya stat ion, on A. T. S. F. R. R.,  about 10 mi.  above El Paso, Tex. 

M o n t o y a n  s e r i e s  

A t ime term employed by C. R. Keyes to cover a part of Montoya ls.  

N a i a d  l i m e s t o n e  

S i lu r ian  (?):  Southweste rn New Mex ico (S i l ve r C i ty  reg ion)  
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C.  R.  Keyes,  1915 (Iowa Acad.  Sc i .  P roc. ,  v  22,  p  257-259;  Conspectus of  geo l .  
fms .  o f  N.  Mex . ,  p  3 ,  10) .  N a i a d  l s .  -  Ma in  o re -bear ing  fm.  a t  George town,  
Si lver Ci ty,  and e lsewhere in these d is tr ic ts.  Thickness 250 f t.  Overl ies Cibo la 
ls. ,  both of  which comprise Santa R itan ser ies .  Ass igned to Si l .  (Derivat ion of 
name not given.) 

N i n o s  s c h i s t  

Precambr ian:  Centra l  northern New Mexico (Las Vegas reg ion) 

C. R. Keyes, 1915 (Iowa Acad. Sci. Proc., v 22, p 257-259; Conspectus of geol.  
fms.  of  N.  Mex . ,  p  4,  10).  N i n o s  sch is ts .  -  Lower and p r inc ipa l  sch i s tose 
sec t ion above Azo i c gne isses in  So l i ta r io  Mtn reg ion NW. of  Las Vegas.  
Thickness 1,000 f t.  (Derivat ion of name not g iven.)  

# 0 i 1  C r e e k  f o r m a t i o n   

Middle Ordovician (Chazy): Central southern Oklahoma (Arbuckle Mtns) and 
subsurface of western Texas and southeastern New Mexico 

C. E. Decker, 1930 (Am. Assoc. Petroleum Geologists Bull .,  v 14, p 1498-1505). 
O i l  C reek  fm. - Consists chiefly of dots. and lss., with some sh. and ss. beds, 
and at base a ss. from 8 to 200 ft.  thick. Underl ies McLish fm. and overl ies  
Joins fm. Th ickness of fm. 1,600 to 2,300+ f t.  Of Chazy age.  

C.  E.  Decke r and  C.  A .  Merr i t t ,  1931 (Okla.  Geo l .  Surv.  Bu l l .  55,  p  11±).  The 
S imp son   is here raised to a group, divided into 5 fms. (ascending) Joins, Oil 
C r e e k ,  McLish,  Tu l ip  Creek,  and Bromide. O i l  Creek is  o f  lower Chazyan age. 

R. H. Schweers, 1949 (Am. Assoc. Petroleum Geologists Bull., v 33, p 2029-2038), 
proposed the name Conne l l  s s .  memb. for the basal ss. of the O i l  Creek   in the 
subsurf .  o f W. Tex. S ince ,  on paleonto log ica l  grounds, a l l  o f  the format ional  
units of the Okla. type Simpson can be shown to be represented in the subsurf. 
of W. Tex., and since the group in W. Tex. can also be subdivided on l ithologic 
grounds, not in conflict with the former, it is proposed that the Okla. formational 
names be applied to the recognized subdivisions of the subsurf. Simpson. 

Named for exposures on Oi l  Creek, W. Johnston Co. and SE.  Murray Co. ,  Okla.  

O j i t o  g r a n i t e  

P recambr ian:  Cent ra l  New Mex ico  (Nor th  Manzano Mtns)  
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P. Reiche, 1949 (Geol. Soc. America Bul l. , v 60, p 1183-1212).  O j i t o  g r an i t e .  -
L igh t g ray ,  mass ive ,  med ium-gra ined g ran i te ,  l oca l l y  g radat ional  to  q tz  
monzon i te .  Ex tent  7  mi .  N .  -  S . ,  2 .75 mi .  E.  -  W.  D i sco rdant contac t  w i th 
intruded earl ier Precamb. rocks. Faulted off on W. Apart from si l ic., contact 
alterat ion of adjacent sediments is very s l ight.  

Named f rom E l  O j i to  Canyon,  N .  Manzano  Mtns .  

O n a t e  f o r m a t i o n  

Middle (?) or Late (?) Devonian: Southern New Mexico (Sacramento and San 
Andres Mtns) 

F.  V.  Stevenson, 1945 (Jour.  Geo logy,  v 53, p 217-245).  O n a t e  f m .  -  The Onate 
fm.  cons i s ts  of  a gray-brown to buf f  var iab le  and in te rgradat ional  se r ies o f  
sh., si ltstone, f ine ss., and ls. Identif ication of these sediments for correlation 
purposes is complicated by lateral intergradational changes, a lack of sufficient 
index fossi ls, and the absence of strong color contrasts between the beds. The 
base of the Onate is easi ly located. The older Paleozoic fms. which are massive 
lss.  and s i lk.  dols. ,  are separated by an erosional unconf.  f rom the re lat ive ly 
th in -bedded  c las t i c  un i t s  o f  the super jacent Onate fm.  The top o f  the Onate 
is not marked by any disconf.  readi ly detectable in the f ie ld. An outstanding 
d i f fe rence  b tw.  the  Ona te  and  the  ove r l y ing  S l y  Gap  fm. ,  howeve r ,  i s  the  
gray-brown color of the former and the tan to l ight yel low color of the latter.  
L e i o r h y n c h u s  sp .  occurs  in  Ona te  but  no t  i n  S ly  Gap .  Th in  sha ly  beds  
containing r ibbon-l ike bryozoa ( Su l c o r e topo r a  anoma l o t r un ca t a )  occur within 3  
o r  4  f t .  o f  the  top  o f  the  Onate  in  most  sec t i ons .  Weathe rs  to  s tep - l i ke  
ou t c rop .  Though t  to  be  a t  l e as t  a  pa r t i a l  co r re l a t i ve  o f  the  Canu t i l l o  fm.  
Thickness 86 f t.  at type loc. Ave. 35 f t.  in Sacramento Mtns.  

Type local i ty  and sect ion: N. s lope of San Andres Canyon, sec. 18, T. 18 S.,  
R. 4 E., San Andres Mtns. 

Named from Onate Mtn, San Andres Mtns.  

# O p h i r  f o r m a t i o n   

Middle Cambrian: Central Utah and subsurface of southeastern Utah and north-
western New Mexico (Four Corners area) 

G.  F. Loughlin, 1919 (U. S. Geol. Survey Prof. Paper 107, p 25-27). Oph i r  fm .  -
Name proposed by B . S.  But le r ,  for  the shales ( loca l ly  s lates) ,  w i th a l i t t le  
ss. and intercalated ls.  beds, overly ing Tint ic qtz i te as here restr icted and 
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underlying Teutonic ls.  in the ranges of central  Utah. Thickness 159 
to 475+ ft.  Wel l  exposed at Ophir,  eastern Toole Co. Lower part of  
these beds (100 to 190 ft.) was included in Tintic qtzite as originally 
def ined, but Tintic is here in restricted to the massive qtzi tes. 

J .  C.  Cooper ,  1955 (Four Corners Geo l .  Soc.  Guidebook,  p  59-65).  The 
Ophir fm., which can be traced into the Four Corners area by a few 
scattered wells, ranges from 0 to 375 ft. This unit, which has been 
penetrated by 12 wells, consists predom. of thin bedded, gray-green 
and red micaceous sh. that is commonly sandy. The sh. general ly 
contains numerous, intercalated, thin beds of cream and red si lty, 
micaceous dol .  and ls .  that of ten carry g lauconi te. The Ophir  fm.  
commonly contains thin beds of red and green, glauconitic ss., especial ly 
near the base. To the NW. in Utah the fm. grades to a gray to brown, 
g lauconit ic,  micaceous si l tstone with numerous sh. and dol. interbeds 
as above. The Ophir  fm., which is equiv. to the Bright Ange l sh. of 
Grand Canyon,  over l ies the Tint ic  ss .  w i th a t rans i t ional  contact  and 
is overlain conf. by the Bowman-Hartman ls. undiff. To the E., where 
Upper Camb. rocks have been e i ther beve led by eros ion o r not 
depos ited, the Ophi r fm. is  overlain by Dev. rocks.  

O r t e g a  f o r m a t i o n  

Precambrian: Central  northern New Mexico (P icuris Range and Petaca 
area) 

A. Montgomery, 1953 (N. Mex. Bur. Mines and Min. Res. Bull . 30, p 6-21). 
Ortega fm. - Consists of lower qtzite at least 2,500 ft. thick, Rinconada 
schist memb., 1,800 ft. thick, and  Pilar phyllite memb., at least 2,300 ft. 
thick. The lower qtz i te is coarse-grained, with thin beds of s i l l imanite-
kyani te gneiss.  The rock is g lassy, mostly massive but local ly s labby.  

Color is ordinari ly gray to gray-white but may be pale brown with streaky 
o r  mot t led  appearance  due  to  i ron -ox ide  s ta i n ing .  Othe r  co lo rs  a re  
mi lky white, dark-smoky or nearly gray-black, rare ly pale b luish-green. 
Very minor dark grains,  tourmal ine, hematite, or i lmenite, and minute 
kyanite or sill imanite. Rinconada schist is made up of andalusite-biotite 
hornfe ls,  staurol i te gneiss and schist,  qtz i te,  and muscovite-qtz-biot i te- 
garnet phyl l i te.  P i lar phyl l i te is gray-black carbonaceous qtz-mica 
phyl l i te with a s laty cleavage. Ortega fm. is o ldest Precamb. fm. in 
Picuris range. 

Named for Ortega Mtns. 
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O r t e g a  q u a r t z i t e  

Precambr ian:  Cent ra l  nor thern  New Mex ico  (Petaca area  and  P icur i s  
Range) 

E .  Just ,  1937  (N.  Mex.  Bur .  M ines  and  Min .  Res.  Bu l l .  13) .  O r t e g a  qtz i t e .  -
B l u i s h - g r a y  q t z i t e  a n d  c o n g l o m e r a t i c  q t z i t e ,  a n d  g r a y  t o  b u f f  q t z -
muscov i t e  sch i s t  (R inconada  sch i s t  memb.  in  P icur i s  r ange,  Pe taca  sch is t  
i n  Pe t aca  a rea) .  Th i c knes s  1  to  5  m i .  L i e s  on  Hopewe l l  S e r i e s .  

A .  Mon t gom er y ,  1953  ( N .  M ex .  Bu r .  M i ne s  and Min .  Re s .  Bu l l .  3 0 ,  p  6 ) ,  
c a l l s  t h e  O r t e g a  q t z i t e  o f  J u s t  a  membe r  o f  t h e  O r t ega  fm . ,  wh i c h  
inc ludes  basa l  qt z i t e ,  R inconada  sch is t  memb. ,  and  P i la r  phy l l i te  memb.  
(Hondo  s l a te  o f  Jus t ) .  Or tega  fm.  i s  o ldest  P recamb.  fm.  in  P icur i s  r ange  
and i s  over l a in  by  Vad i to  fm.  wh ich  i s  a t  l eas t  pa r t l y  equ iv .  to  Hopewel l  
series of Just. 

Named  fo r  Or t ega  Mtns .  

# O u r a y  l i m e s t o n e   

Uppe r  Devon i an :  Sou thwes t e rn  Co lo rado  and  subsu r f ac e  o f  sou theas t e r n  
Utah,  nor theastern  Ar i zona and  nor thwes tern  New Mex ico  (Four  Corner s  
area) 

A. C.  Spencer ,  1900  (Am.  Jou r .  Sc i . ,  4 th ,  v  9 ,  p  125 -129) .  O u r a y  l s .  i s  

name proposed fo r  on ly  memb.  o f  pre-Carbf .  sect ion  o f  San Juan reg ion ,  
S W.  Co l o . ,  wh i c h  i s  d e f i n i t e l y  s h own  b y  i t s  f o s s i l s  t o  b e  o f  D e v .  a g e .  
Named  fo r  p rominen t  o c cu r rence  in  v i c i n i t y  o f  Ouray  a t  junc t i on  o f  Canon 
C r eek  w i t h  Uncompahgre  R i ve r .  The  fm.  con s i s t s  o f  100  to  300  f t .  o f  
mass ive l s .  In  p laces i t  i s  one mass ive un i t ;  in  other  p laces i t  cons is ts  of  
2  o r  3  mass i ve  beds  separa ted  by  g reen i sh  c rumb l ing  mar l s .  The  l s .  i s  
usua l ly  wh i te ,  but  somet imes  i s  s ta ined  red  or  p ink.  Cer ta in  s t ra ta  are  
somewhat  coar se ly  c rysta l l ine,  but  as  a  ru le  the  l s .  i s  f ine gra ined.  The  
Dev .  f o ss i l s  ( i den t i f i ed  by  G .  H .  G i r t y )  wer e  found a  sho r t  d i s tance  
be low top.  Ne i ther  the  top nor  the basa l  layers  have y i e lded  foss i l s .  
Rest s  on .0 to  100  f t .  o f  Dev.  sh . ,  and,  in  p l aces ,  on A lgonk ian;  and 
under l i e s ,  apparen t l y  c on f . ,  r o cks  con ta in ing ,  a  f ew  f t .  above  Ouray  
ls. ,  Upper  Carbf .  foss i l s .  The Lower Carbf .  appears to be absent,  but 
poss ibly  a  few f t .  o f  unfossi l i ferous l s.  above the true Dev.  and not 
d i f f eren t i a ted  f rom i t  may  be  o f  Lower  Carb f .  age .  
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A. C. Spencer, 1900 (U. S. Geol. Survey 21st Ann. Rept., pt. 2, p 37-78). 
Ouray ls. (Dev.) is overlain by Hermosa fm. (Penn.). The sh. on which 
Ouray ls. rests may be pre-Dev. 

W. Cross, 1904 (Am. Jour. Sci.,  4th, v 18, p 245-252). Ouray ls. of San Juan 
region is a l ithologic unit, and contains Miss. fossi ls in upper part and Dev. 
fossi ls in lower part.  It overl ies Elbert fm. (Dev. sh.).  

W. Cross and E. Howe, 1905 (Geol. Soc. America Bull., v 16, p 470-496). 
Ouray ls.  of SW. Colo. is unconf.  overlain by Molas fm. (Penn.).  

W. Cross, A. C. Spencer, and F. L.  Ransome, 1905 (U. S. G. S. Rico fo l io,  
no.  130). Ouray ls . ,  100 to 300 f t .  th ick, i s  o f Miss . and Dev.  age. When 
def ined by Spencer i t  was supposed to be a l l  Dev.  I t  i s  a l i tho log i c  un i t  
and the Miss. and Dev. cannot be separated. The Miss. fauna is found also 
in Leadvi l le ls. 

W. S. Burbank, 1930 (Colo. Sci .  Soc.  Proc.,  v 12, no. 6) .  The Ouray ls .  i s  
ch ief ly of  Miss. age, the Dev. part be ing 65 to 70 f t.  th ick, and the Miss. 
part  180 to 235 f t .  thick.  Foss i l s  15 to 20 f t .  above base are  pronounced 
by  Ki rk  to  be Upper  Dev.  No o the r foss i l s  found in Dev.  par t  o f  the  l s .  
The Dev.  par t  i s  ch ie f l y  gray ,  buf f ,  or  whi te  l ss .  o f  med ium gra in;  the 
Miss. part is largely gray or brownish-gray crystal l ine ls.  al ternating with 
beds of ls. breccia containing red shaly seams. The top of the Dev. part in 
Ouray dist. is drawn at base of a blue-gray thin-bedded ls. that commonly 
contains nodules of b lack chert.  An inconspicuous ls.  breccia occurs at 
p laces in overly ing beds. At Box Canyon the dark-colored chert-bearing 
beds and the breccia are both absent, but base of Miss. ls. seems to be 
marked by ss. layers containing calc. cement. 

E. Kirk,  1931 (Am. Jour. Sci . ,  5th, v 22, p 224). Ouray ls.  here restr ic ted to 
the Dev. part of Ouray ls. as previously used, the Miss, part to hereafter 
be called Leadvil le ls. It is understood that  Ouray  wil l  not be applied 
outside of SW. Colo. 

J .  C.  Cooper ,  1955 (Four Corners Geo l .  Soc.  Guidebook,  p  63).  Ouray ls .  -
The Ouray ls. ranges from 0 to 238 ft. in the Four Corners area, thickening 
gradual ly to the NW. The unit consists of a massive, dense, argi l .  ls. ,  
rang ing f rom buf f ,  tan, cream to gray in co lor,  w i th some th in streaks of  
waxy ,  g ray-g reen ,  c layey  sha les .  In  U tah  the  l s .  i s  l oca l l y  s l i gh t l y  s andy  
and  in  p laces  the basa l  por t ion  car r ies  ss .  Brach iopod and c r ino id f ragments 
occur in  some o f  the we l ls.  Dev. foss i l s have been reported in one test.  The 

Ouray ls. is overlain unconf. by the Miss. Madison fm. and underlain probably 
unconf. by the Elbert fm. 

P a r  V a l u e  m e m b e r  ( o f  M o n t o y a  l i m e s t o n e )  

M idd le  Ordov i c ian:  Southweste rn  New Mex ico  (S i l ve r  C i ty  a rea )  
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L.  P .  En twist le ,  1944 (N.  Mex.  Bur.  Mines and  Min.  Res.  Bu l l .  19,  p  16-19),  
d iv ided the Montoya into three membs. (ascending): Second Value memb., 
P a r  V a l u e  m em b . ,  and Raven memb. Overly ing the Second Value member is 
a persistent unit composed of alternating bands of red chert and gray dol. 
The proport ions are  about one- th i rd chert  and two-th i rds do l .  Th is uni t  
has been found in many other areas in the SW. part of N. Mex. The base 
of the Par Value memb. is a very d ist inct ive horizon. Thickness 65 ft.  on 
Par Value c la im.  

Type loca l i ty  and sect ion:  Par Value c la im,  Boston Hi l l  area, Centra l  min ing 
dist. 

P e c u r s i a n  s e r i e s  
P i c u r s i a n  s e r i e s  

Terms introduced by C. R. Keyes to cover upper part of o ld Precamb. rocks 
in N.  Mex. (See h is Conspectus of geol .  fms. of  N. Mex.,  1915, p 4, 10.)  

P e n a s c o  q u a r t z i t e .  

Precambr ian:  Cent ra l  nor thern New Mexico (Santa Fe reg ion)  

C. R. Keyes, 1915 (Iowa Acad. Sci. Proc., v 22, p 257-259; Conspectus of geol. 
fms.  of  N. Mex. ,  p  4,  10).  P e n a s c o  q t z i t e .  -  Main body of  s i l i ceous sect ion 
exposed near Pecuris, N. of Santa Fe. Thickness 400 ft. (Derivation of 
name not given.) 

P e r c h a  s h a l e  

Upper Devonian: Southern New Mexico and southwestern Texas 

C. H. Gordon, 1907 (Am. Jour.  Sci . ,  4th, v 24, p 58-64; Sc i . ,  n .  s . ,  v  25,  
p  824-825;  Jour .  Geo logy,  v 15,  p  91-92).  P e r c h a  s h .  -  Sh.  under ly ing 
Lake Val ley l s . ,  over ly ing Mimbres ls . ,  and carry ing an Upper Dev. fauna 
in lower part .  l s 200 f t .  th ick in  Sie rra Co. and 500 f t .  th ick in Grant Co.  
At  Lake  Va l l e y  i t  cons i s t s  o f  60  f t .  o f  g ray i sh -ye l low and  b lue  sha les  
underlain by 100 ft.  of b lack f lss i le  sh.  

F .  V.  S tevenson,  1942 (N .  Mex.  Bur.  M ines and  M in.  Res .  Bu l l .  18 ,  p  23-24).  
The Dev. s trata of N. Mex. are d ivided into three fms. ,  al l  of  late Dev.  age. 
The divis ions are based on sedimentary and faunal breaks, and to a certain 
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extent on superposition. In ascending order the formations are named 
Canu t i l l o ,  S l y  Gap ,  and   Perc ha .  The  Percha  sh .  i s  re ad i l y  d i v i s ib le  in to  
two parts. The lower unit, which makes up two-thirds of the total thickness, 
consists of black carbonaceous flssi le sh. without fossi ls. The upper unit 
consists of gray and green shale with lenses and nodules of ls. Fossils are 
generally confined to the ls. lenses and nodules in the sh. 

F.  V. Stevenson, 1945 (Jour. Geology, v 53, p 217-245), d ivided the Percha 
sh. into Ready Pay memb. (lower) and Box memb. (upper). Designates type 
loc. for Percha sh. as 2½ mi. SE. of Hillsboro near Percha Creek, in 
SW¼SW¼SE¼ sec. 14, T. 16 S., R. 7 W. 

M. A. Stainbrook, 1947 (Jour. Paleontology, v 21, p 297-328), suggested that  
the Percha might be of Miss. age on the basis of brachiopods in Box memb. 

A.  K.  Mi l le r and C. Co l l inson,  1951 (Am. Jour.  Sc i . ,  v  249,  p  600-603),  descr ibe 
a clymenid ammonite in the Box memb. of the Percha. 

G.  A. Cooper, 1954 (Jour. Paleontology, v 28, p 325-332) Syringospira prima  
Kindle from the Percha closely related to Sphenospira alta (Hall) from the 
Chagrin formation, Conewango group of New York and Penn. 

Named for Pe rcha Creek,  S ie rra Co. ,  N.  Mex.  

P e r c h a n  s e r i e s  

See under  Martinian series. 

P e t a c a  s c h i s t  m e m b e r  ( o f  O r t e g a  q u a r t z i t e )  

Precambr ian: Central  northern New Mexico (Petaca area) 

E. Just ,  1937 (N. Mex.  Bur. Mines and Min. Res. Bul l .  13, p 43).  Petaca sch ist .  -   
As in the Picuris area the Ortega qtzi te contains a minor qtz muscovite schist 
phase, which is here named the Petaca schist. The Petaca schist is nearly 
restr icted to Mesa la Jar i ta.  Local ly the sch is t conta ins qtz i te membs. ,  and 
in places i t is conglomeratic. Along the str ike i t grades into typical  Ortega 
qtz ite. In places the schist is quite f e l d s p a th i c .  

Name f rom town  o f  Pe taca.  

P i c u r i s  b a s a l t s  

Precambr ian: Central  northern New Mexico (P icur is and Petaca areas)  
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E.  Jus t ,  1937 (N .  Mex .  Bu r .  M ine s  and  M in .  Res .  Bu l l .  13 ,  p  23 -24 ,  44 ) .  
P icuris basal ts.  -  The P icuris basalts comprise a series of basalt f lows that 
occur principally interspersed with the sedimentary schists of the Hopewell 
ser ies. The basalts could be grouped as part of the Hopewel l ser ies, except 
that they persist up into the Ortega qtz i te. Therefore the basalt extrusives 
have been given a dist inct ive name. Most of the dark hornblende schists of 
the Hopewel l series probably belong to the P icuris basalts,  but the develop-
ment of schistosi ty has destroyed their or ig inal textures. The best exposure 
of the Picuris basalts observed in the Picuris area is near the mouth of Picuris 
Canyon. Here, although the basalts are schistose, their igneous nature is 
establ ished by the presence of lath-shaped phenocrysts of plagioclase. The 
phenocrysts are oriented paralle l to the flows and show typical f low-band 
structure. Most of the Hopewel l  ser ies in the Petaca area consis ts of dark 
hornblende-chlor ite schists that are metamorphic derivatives from basalt 
and andesite f lows. 

A. Montgomery, 1953 (N. Mex. Bur.  Mines and Min. Res. Bul l .  30, p 21).  
The Vadito fm. consists of metasedimentary rocks that are interbedded with 
flows and contain si l ls of various types of meta- igneous rocks. It seems 
best to describe al l of these rocks under the Vadito fm. 

Named for the town of P icuris. 

P i l a r  p h y l l i t e  m e m b e r  ( o f  O r t e g a  f o r m a t i o n )  

Precambrian: Central  northern New Mexico (P icuris range) 

E. Just, 1937 (See entry under Hondo slate). 
A. Montgomery, 1953 (N. Mex. Bur. Mines and Min. Res. Bul l . 30, p 19-21). 

Or tega fm.  cons is ts  of  lower qtz i te ,  R inconada sch i s t  memb.,  and P i l ar  
phy l l i te  memb. The Pi lar phy l l i te ,  or Hondo slate of Just,  i s the youngest  
rock  o f  the Or tega fm.  and the most d i s t inc t ive  hor izon-marke r in  the 
P icuris range. The old name, Hondo, had been appl ied to other rocks prior 
to Just's usage, and hence is abandoned. TI-;e , rock is carbonaceous, dense, 
homogeneous,  hard, gray b lack to  b lack,  w i th a gray sheen on c leavage 
surfaces. Muscovite f lakes on cleavage surfaces are discernable with a hand 
lens.  C leavage is  i r regular ,  s labby,  some corrugated.  Commonly conta ins 
many qtz ve ins; large ones fo l low jo ints and thin ones paral le l  c leavage. 
Large veins contain l imonite masses and may be stained yel low. Close 
folding prohibits accurate determination of thickness, but Pi lar phyll i te 
appears to be 2,300 ft. in min. thickness as exposed in the Picuris range. 

Named for vi l lage of P i lar.  
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# P i n o s  A l t o s  l i m e s t o n e s  

Ordovic ian:  Southwestern  New 

Mex ico 

C. R. Keyes, 1904 (Am. Jour. Sci.,  4th, v 18, p 360-362).  Pinos Altos fm. -
consists of  400 f t .  of  lss. of  Ord. age, underlying Dev. Chloride fm. 
( lss.) and overlying Camb. sss. 

Probably named for town in Grant Co., and probably includes Fusselman ls. 
(Si l . ) and Montoya and El  Paso lss. (Ord.).  

P r i e s t  g r a n i t e  

Precambr ian:  Cent ral  New Mex ico (Southern Manzano Mtns) 

J .  T.  Stark and E. C. Dapples,  1946 (Geol .  Sco.  America Bul l . ,  v 57,  p 1121-1172).   
Pr iest  gran ite.  -  A coarse-grained rock composed chief ly of  p ink fe ldspar ,  q tz,  

and biot i te.  At  many local i t ies there are i rregular areas of  pegmat i te wi th 
gradat ional  borders in to the f iner-grained gran i te.  Feldspar c rystals  are 
commonly 3  inches  long.  The  rock  weathers  read i l y  to  rounded knobby 
surfaces.  The grani te contains many xenol i ths of  schis t  which inc rease in 
s ize  and number near  the contac ts .  Xenol i ths  o f  q tzi te  are  less  common.  
Both types of  inclusions are more res is tant  than the grani te and stand out  
above the eroded surface as knobs.  The rock is  made up of  60-65 percent 
feldspar;  orthoclase,  microcl ine,  and albi te, part ly saussuri t ized,  
kaol inized, and epidot ized.  Qtz makes up 35 percent of  the rock,  b iot i te 
most of  the remainder.  Bel ieved to be correlat ive wi th Los Pinos granite.  

Named for Priest Peak, Southern Manzano Mtns. 

# P u e b l o  q u a r t z i t e  

Precambrian:  Central  northern New Mexico (Taos County)  

J. W . Gruner,  1920 (Jour.  Geology,  v 28,  p 731-742).  Pueblo qtz i te.  -•  As a 
whole is  yel low, but  southern end becomes reddish and purpl ish gray.  
Exposed at head of Pueblo Creek (T. 26 and 27 N., R. 14 and 15 E.), 
Taos Co. 
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R a v e n  m e m b e r  ( o f  M o n t o y a  l i m e s t o n e )  

M idd le  Ordov i c ian:  Southweste rn  New Mex ico  (S i l ve r  C i ty  a rea )  

L .  P .  En tw i s t l e ,  1944 (N .  Mex .  Bu r .  M ine s  and  M in .  Re s .  Bu l l .  19 ,  p  18 ) ,  
d iv ided the Montoya into three membs. (ascending): Second Value memb., 
Par Value memb., and Raven memb. The upper memb. of the Montoya dol., 
named Raven memb. from typical exposures on the Raven claim, is essentially 
a th ick-bedded gray dol .  wi th some red chert .  The base is  a she l l  Is .  w i th 
abundant fossi ls of Richmond age. The overly ing beds are in general nonfossi l-  
i fe rous but in  some p laces conta in co lon ia l  co ra ls .  The upper part  o f  the 
Raven memb. is thick-bedded gray cherty dol. The top is not clearly defined. 
A bed of nodular chert a few inches thick is considered to be the base of 
the overlying Fusselman Is. Thickness 120 ft.  

Type local i ty  and sect ion: Raven c laim, Boston Hi l l  area, Centra l  min ing dis t.  

R e a d y  P a y  m e m b e r  ( o f  P e r c h a  s h a l e )  

Upper Devonian: Southern New Mexico and western Texas 

F. V. Stevenson, 1945 (Jour. Geology, v 53, p 217-245), d ivided the Percha 
sh. into  Ready Pay memb. (lower) and Box memb. (upper). The Ready Pay 
memb. is composed of black, fissile, nonfossili ferous sh.; and in most sections 

i t  compr i ses two-th i rds  of  the th i ckness of  the Percha sh.  The Ready Pay 
memb. grades without any marked break into the Box memb. above. 120 ft. 
thick at type local i ty.  L ies unconf.  on Fusselman Is.  (Si l . )  at many loca l i t ies.  

Type section: 22 mi. SE. of Hillsboro, SWASWASEA sec. 14, T. 16 S., R. 7 W. 
Name from Ready Pay Gulch, near "The Box" on Percha Creek. 

R i n c o n a d a  s c h i s t  m e m b e r  ( o f  O r t e g a  f o r m a t i o n )   

Precambr ian:  Centra l  northern New Mexico (P icur is  range) 

E. Just, 1937 (N. Mex. Bur. Mines and Min. Res. Bull. 13, p 21-22). Rinconada  
schist memb. - The qtzite and qtz schist fm. that succeeds the Hopewell series 
is divisible into qtzi t ic and schistose phase. The schistose phase, cal led the 
Rinconada schist in this area, is gray to buff qtz-muscovite schist, which in 
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many places has interbedded qtz i te membs. Some of the qtzi te membs. are 
quite thick; north of Copper Mtn qtz i te composed about half  the total mass 
of the Rinconada schist. Although most of the schist is more or less even 
in texture, in places i t contains porphyroblasts of garnet ranging from 
pinhead to marble size, or of staurolite up to an inch long. Many of the 
staurol i te crystals are twinned. Some of the schist is conglomeratic.  

A. Montgomery, 1953 (N. Mex. Bur. Mines and Min. Res. Bul l . 30, p 6, 12-19). 
The Ortega fm. consists of lower qtz i te, Rinconada schist  memb.  and Pi lar 
phyl l i te memb. The Rinconada schis t memb. consists of four dist inct ive 
mappable units (ascending): (1) andalusite-biotite hornfels bed, 200-350 ft.  
thick; (2) stauroli te schist and gneiss bed, 200-500 ft. thick; (3) qtzi te bed, 
gray-white qtz i te with s labby cleavage, containing some interbedded layers 
of staurol i te and garnet schist several cm. thick, thickness 200-600 ft.; (4) 
Muscovite-qtz-biot ite-garnet phyll i te, with thin beds of hornblende granuli te, 
hornblende-garnet hornfels, calc. granulite, and others. Thickness 200-400 ft. 
Thickness of Rinconada schist memb. 1,800 ft. 

Named for town of Rinconada. 

R o c i a d a  l i m e s t o n e  

Precambr ian: Central  northern New Mexico (Las Vegas region).  

C. R. Keyes, 1915 (Iowa Acad. Sc i .  P roc. ,  v 22, p 257-259; Conspectus of 
geol.  fms. of N. Mex.,  p 4, 10).  Rociada lss.  - Main body of Archeozoic 
l ss .  in So l i tar io  Mtn dist . ,  NW. of Las Vegas.  Th ickness 250 f t .  (Der ivat ion 
o f  name not s ta ted.  On p  4 is  spe l led  w i th  f ina l  a ;  on  p 10 w i th f ina l  o .  
The P. 0. i s spe l led wi th f inal  a.)  

S a i s  q u a r t z i t e  

Precambr ian:  Centra l  New Mexico (Los P inos and Southern Manzano Mtns) 

J.  T. Stark and E. C. Dapples, 1946 (Geo l.  Soc.  America Bu l l . ,  v 57, p 1127-1172).  
Sais  qtz i te .  -  L ight gray to dark gray f ine-gra ined qtz i te wi th greenish and 
near ly  white facies. Mass ive qtzose beds 3-5 f t.  th ick al te rnate wi th thinner-  
bedded zones, commonly seric i t i c,  indicat ing argi l .  beds within the orig inal  
ss. The E. boundary is faulted, no base being exposed. The thickest section 
measured is 600 ft. near Abo pass. Near the top of the fm. the beds become 
increasingly serici t ic, and no sharp boundary can be drawn between this fm. 
and the overlying Blue Springs schist fm. 

Name from Sais station, on A. T. S. F. R. R. near Abo Pass.  
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S a n d o v a l  g r a n i t e  

Precambrian:  Central  New Mexico (Magdalena and Sandia Mtns)  

C .  R .  Keyes ,  1915  ( Io wa  Acad .  Sc i .  P roc . ,  v  22 ,  p  257-259 ;  Conspectus of 
geo l .  fms .  o f  N .  Mex . ,  p  4 ,  11) .  Sandova l  g ran i tes .  -  Red  g ran i tes  
penetrating al l pre-Cambric rocks of Sandia, Magdalena, and other ranges. 
(Derivat ion of name not g iven. On p 4 they are assigned to Precamb.)  

S a n t a  R i t e  l i m e s t o n e  

S i lur ian:  Southwestern New Mexico (S ie rra County)  

C. R. Keyes, 1908 (Am. Inst. Min. Eng. B i-Mon. Bul l.  19, p 7-21). Santa Ri ta Is . -
Dark-drab compact lss. ,  0 to 10 ft.  thick, conta ining Si l .  fossi ls.  Type local i ty 
Santa  R i t a ,  G rant  Co .  Under l i e s ,  unconf . ,  S i l ve r  sh .  (Dev. )  and  ove r l i e s  E l  
Pasan series (Ord.). 

S a n t a  R i t a n  s e r i e s  

A term employed by C. R. Keyes to cover Santa Rita Is. 

S a p e l l o  q u a r t z i t e  

Precambr ian: Central  northern New Mexico (Las Vegas region) 

C. R. Keyes, 1915 (Iowa Acad. Sci .  Proc.,  v 22, p 257-259; Conspectus of geol. 
fms .  o f  N .  Me x . ,  p  4 ,  11 ) .  S ape l l o  q t z i t e s .  -  Ma i n  bod y  o f  A r cheo zo i c  
qtzites below the thick Is. section in Solitario Peak region, NW. of Las Vegas. 
Thickness 300 ft. (Derivation of name not given.) 

S e c o n d  V a l u e  m e m b e r  ( o f  M o n t o y a  l i m e s t o n e )  

M idd le  Ordov i c ian:  Southweste rn  New Mexico (S i l ve r  C i ty  area)  

L. P. Entwist le,  1944 (N. Mex. Bur. Mines and Min. Res. Bul l . 19, p 16-19), 
divided the Montoya into three membs. (ascending): Second Value memb.,  
Par Value memb., and Raven memb. The  Second Value memb. is the basal 
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member  o f  Mon to ya  do l .  a t  Bo s t on  H i l l .  Con s i s t s  o f  pu rp l i s h -g r ay ,  s a ndy  
dol .  The sand gra ins are grouped in  worml ike aggregat ions wh ich  in  places 
s imu la te  f i l l ed  f o ss i l  mo lds .  Loca l l y  th in ,  c ro ss-bedded sands  w i th  red  and  
b lack  cher t  f r agments  occur .  The  sand i s  more  p rom.  near  the  base.  Upper  
p a r t  c o n t a i n s  f o s s i l s  o f  G a l e n a  a ge .  Th e  m embe r  i s  l o c a l l y  l e n t i c u l a r .  
Thickness at  type loc.  90 f t .  

Type  lo ca l i t y  and  sec t ion :  Second Va lue  C la im,  Bos ton  H i l l  a rea,  Cen t ra l  
min ing dis tr ic t .  

S e r n a  s c h i s t  

P r ec ambr i an :  Cen t ra l  n o r the rn  New  Mex i co  ( S an ta  Fe  r eg ion )  

C .  R .  Keyes,  1915 ( Iowa Acad.  Sc i .  Proc . ,  v  22 ,  p 257-259;  Conspec tus  o f  geo l .  
fms.  o f  N.  Mex. ,  p  4 ,  11 ) .  Serna schists .  -  Basa l  par t  o f  A rcheozo ic  sec t ion  
nea r  P i c u r i s ,  N .  o f  S an t a  F e ,  on  W .  f l an k  o f  R o c ky  M tn s .  Th i c kne s s  1 , 500  
f t .  (Der ivat ion  o f  name not  g iven. )  

S e v i l l e t a  m e t a r h y o l i t e  

P r e c ambr i an :  Cen t r a l  New  Mex i c o  ( Lo s  P i no s  and  Manzano  M tn s )  

J .  T .  S t a r k  and  E .  C .  Dapp l e s ,  1946  (Geo l .  S oc .  Amer i c a  Bu l l . ,  v  57 ,  p  1121 -
1172 ) .  S ev i l l e t a  r h yo l i t e .  -  4 , 500  f t .  o f  a c i d  f l ows  i n  two  f ac i e s .  The  l owe r  
500 f t .  i s  more or  less  compact,  ser i c i t ic  rhyo l i te  wh ich  grades downward in to 
h i gh l y  shea r ed  an d  r e c r y s t a l l i z e d  Wh i t e  R i d ge  q t z i t e .  T he  l i g h t  bu f f  t o  
reddish-brown schistose rhyol i te is extremely f ine-grained and compact and 

abundan t l y  se r i c i t i c .  U sua l l y  th e  f l ows  con ta in  phenoc rys t s  o f  p in k  
o r thoc la se  wh i c h  r ange  f rom  1  to  15  mm.  in  l eng th  bu t  whe r e  no  

phenoc r y s t s  occur  i t  i s  d i f f i cu l t  to  d is t ingu ish  the sch is tose rhyo l i te  f rom the 

under ly ing qtz i t e .  The  basa l  sch i s to se  f ac ies  grades  up in to  progress i ve ly  
less  meta -morphosed rhyo l i t e  wh ich  var ies  f rom dark  red to  b lack.  

Phenocryst s  o f  o r thoc lase and qtz  are abundant  in  a  b lack aphan i t i c  
groundmass.  In  a few p l ac e s  a  l i gh t  s i l v e r y  sheen  ind i c a te s  th e  

deve lopment  o f  s e r i c i t e ,  bu t  f o r  the most  par t  the upper  f lows show only  
s l ight  a l terat ion.  In  the upper  par t  

o f  the sec t ion  the f low charac ter  i s  apparent  f rom an abundance o f  f low l ines 
and ch i l led borders  mark ing the tops o f  f lows. 
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J.  T. Stark, 1956 (N. Mex. Bur. o f Mines and Min. Res. Bu l l .  34) , ca l l s th is 
fm.  Sevi l leta metarhyol ite.  

Type loca l i ty:  N .  of  Los  P inos Ar royo.  
Name from Sevi l le ta Land Grant,  in  which i t  i s we l l  exposed. 

# S h a n d o n  q u a r t z i t e  

Upper Cambr ian and Lower Ordovi c ian (Canad ian):  Southweste rn New Mexico  

C. H. Gordon, 1907 (Jour. Geology, v 15, p 91-92) Shandon qtzi te.  -  Qtz i tes, 
ss. ,  and shales with occasional Is.  bed. Thickness 50 to 1,100 ft.  Of Upper 
Camb. age. Under l ies Mimbres Is.  

Bliss ss. has replaced this name in usage in New Mexico. 
Named for Shandon, eastern part of Sierra Co.  

S i e r r i t e  l i m e s t o n e  ( o f  E l  P a s o  g r o u p )  

Lower  Ordov i c ian (Canad ian):  Southe rn New Mexico 

V .  C .  Ke l l e y  and  C .  S i l ve r ,  1 952  (Un i v .  N .  Mex .  Pub .  i n  Geo l .  4 ,  p  42 -45 ) .  
The El Paso Is. is raised to a group, consisting of two fms., the Sierri te Is.  
(lower) and Bat Cave fm. (upper). The Sierr ite is a medium-gray thin-bedded 
Is.  with thin crenulated chert laminae.. Crops out as cl i f f or s labby ledgy 
slope. Chert laminae form ret iculat ing brown masses on broken surfaces 
paral lel  to bedding. When fresh, medium gray to dark gray. Most beds are 
microgranular but fine- to medium-grained textures are present. Almost 
ent i re ly calc i t ic  at type local i ty but may be a Bolo. Is.  e lsewhere. The 
chert is l ight gray to white on fresh surfaces. Thickness 127-167 ft. 
Essential ly conf. with Bliss ss. (below) and Bat Cave fm. 

Type loca l i ty  and sec t ion:  N.  s ide  o f  Cab le  Canyon,  Cabal lo  Mtns,  sec.  10,  
T. 16 S., R. 4 W. 

Named from Sierrite iron mine. 

S i l v e r  s h a l e s  

U p p e r  D e v o n i a n :  S o u t h w e s t e r n  N e w  M e x i c o  ( G r a n t  C o u n t y )  
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C. R. Keyes, 1908 (Am. Inst.  Min. Eng. B i-Mon. Bul l .  19,  p 7-21).  S i lver  shales.   -
B lack arg i l .  shales, nonfoss i l i fe rous, 100 f t .  thick.  Under l ie  Be l la shales and 
unconf.  overl ie Santa Ri ta Is.  (Si l . ) .  Assigned to Dev. upon strat.  posit ion. 
Type loc. ,  S i lve r C i ty ,  Grant Co.  

Appears to correspond to lower part of Percha sh. 

# S i m p s o n  g r o u p   

Lower (?) and Middle Ordovic ian:  Centra l  southern Oklahoma (Arbuck le Mtns) 
and subsurface of western Texas and southeastern New Mexico 

J. A. Taff, 1902 (U. S. Geol. Survey Atoka fo l io, 79). Simpson fm. - Sss. and 
fossi l i ferous Is.,  with interbedded greenish clay shales and marls separable 
into several quite d ist inct ive members. Thickness 1,600 ft.  In Tishomingo 
quad. and in Arbuckle Mtns, where fm. is completely exposed, it varies in 
thickness from 1,200 to 2,000 ft. Underl ies Viola Is. through transition, and 
overl ies Arbuckle Is. 

J .  A.  Taf f ,  1903 (U .  S.  Geo l .  Survey T ishomingo fo l io ,  98).  Accord ing to E.  0 .  
Ulr ich the fauna of lower part of Simpson fm. has decided simi lar i t ies  to that  
of Chazy of N. Y. and Canada, and fauna of upper part bears c lose re lat ions 
to that of upper div. of Stones River gp. in Tenn. and Ky., but certain species 
indicate age equal Black River fauna of Minn., though it may be these forms 
appeared earl ier in Tishomingo region. 

E. 0. Ulrich, 1911 (Geol. Soc. America Bull., v 22, pl 27), assigned  Simpson fm. 
(restr icted) whol ly to Stones River (early Chazyan) and an older "unnamed 
epoch"; a l located the overly ing beds, o f late Chazy and B lack River age, to  
a new fm. which he called Bromide; and designated the overlying beds of 
Trenton age as Viola Is. 

E.  0.  U l r ich, 1927 (Okla.  Geo l.  Surv. Bul l .  45,  p  30),  showed S impson fm.  as 
of upper, middle, and lower Chazy age, and as including at top "typical  
Bromide (of late Chazy age)",  whi le the overly ing beds of B lack River age 
he "provis ionally referred to the Bromide fm." 

F.  C. Edson, 1927 (Am. Assoc. Petroleum Geologists Bull., v 11, p 967-975), 
suggested that  Simpson fm. be divided into (descending): (1) Bromide gp. 
(a l l  "pos t -Wi l cox"  beds ,  o f  l ower  B lack  R ive r  age ,  under ly ing  V io la  I s . ,  of 
upper Black River and Richmond age); (2) "Wilcox" sand, of upper Chazy age; 
and (3)  Simpson fm. (restricted), of lower Chazy or Stones River age. 

E. 0. Ulr ich, 1930 (U. S. Nat.  Mus. Proc.,  v 76, art.  21, p 73), showed  S impson  
fm. as including at top the lower part of Bromide (which part he assigned to 
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Black River) and divided the rest of the Simpson into several new but 
undefined fms., named (descending) Criner, Tul ip Creek, Falls, McLish, 
O i l  Creek,  and Jo ins,  a l l  o f  Chazy age.  

C. E. Decker, 1930 (Am. Assoc. Petroleum Geologists Bull., v 14, p 1498-1505), 
d iv ided S impson fm. in to (descend ing) B romide ( inc lud ing Cr ine r) ,  Tu l ip  
Creek, McLish (same as Fal ls,  dropped), Oi l Creek, and Joins fms. 

C .  E .  Decke r  and  C.  A .  Merr i t t ,  1931 (Ok la .  Geo l .  Surv .  Bu l l .  55 ,  p  11 -13) .  
The  Simpson is here raised to a group, divided into 5 fms. (ascending), Joins, 
O i l  Creek,  McLish, Tu l ip  Creek,  and Bromide.  These fms.  represent 5 more 
or less complete sedimentary cycles with a basal sand at bottom of each of 
4 upper ones and a cgl. at base of lowest one. 

E. 0.  Ul r ich,  1933 (Geol.  Soc.  Amer ica Bu l l . ,  v  44, p 105). S impson gp. is  
divided into 8 fms.: Bromide fm. (correlates with Lowvil le); Criner fm.; 
Cool Creek fm.; Tul ip Creek fm.; McLish and Fal ls fm., of middle Chazy 
age; and Oi l  Creek and Joins fms.,  o f lower Chazyan age.  

C. E. Decker, 1941 (Am. Assoc. Petroleum Geologists Bul l. , v 25, p 650-667), 
confirms f ive-part i te div.  of  S impson gp. as given in Okla. Geol.  Surv. Bul l.  
55. Jo ins fm.  may be in  part Lower Ord.  

R. H. Schweers, 1949 (Am. Assoc. Petroleum Geologists Bull., v 33, p 2029-2038). 
S ince ,  on pa leonto log i ca l  g rounds,  a l l  o f  the  format iona l  un i t s  of  the  Okla.  
type Simpson can be shown to be represented in the subsurf.  of W. Tex. and 
since the gp. in W. Tex. can also be subdivided on l i thologic grounds, not 

in conf l ict with the former, i t  is proposed that the Okla. formational names 
be applied to the recognized subdivisions of the subsurf. Simpson with the 
McKee, Waddell, and the Connell sss. as basal sands of the Tulip Creek fm., 
McL ish fm. ,  and Oi l  Creek fm. , respect ive ly .  

Named for former vi l lage of Simpson, just N. of Pontotoc, Johnston Co. 

S o l i t a r i o  s l a t e  

Precambr ian: Central  northern New Mexico (Las Vegas region) 

C. R. Keyes, 1915 (Iowa Acad. Sci. Proc., v 22, p 257-259; Conspectus of geol.  
fms.  of  N.  Mex . ,  p  4,  11).  So l i tar io  s l a tes .  -  Ex tens ive  sec t ion o f  t i l ted 
Archeozo ic beds ly ing above the main Is.  exposed in Sol i tar io Mtn, NW. 
of Las Vegas. Thickness 800 ft. 

S l y  G a p  f o r m a t i o n  

Upper  Devon ian:  South  cent ra l  New Mex ico  
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F.  V.  S tevenson ,  1942 (N.  Mex.  Bur.  Mines and Min.  Res.  Bu l l .  18,  p  22,  23).  
Sly Gap fm.  -  Is late Dev. in age. Consists chief ly of thin alternating layers 
of  sh. and s i l ts tone, w ith a few beds of Is .  A zone 8 to 10 f t .  th ick at  the 
base is more massive than the rest of the fm. In outcrop i ts characteristic 
red-brown color contrasts sharply with the l ighter colors of the sediments 

above and below. It contains many fragments of crinoids and brachiopods. 
The shales range from black, f issi le, and carbonaceous to l ight buff or tan. 
The si l tstones and lss. are, in general , buff . Thickness 0-135 ft. Rests 
unconf.  on Fusselman Is.  or Canuti l lo  fm. Over la in conf.  by Percha sh.  

F. V. Stevenson, 1945 (Jour. Geology, v 53, p 217-245), designates type loc. 
and sect ion for S ly Gap fm. as on S. s ide of Sheep Mtn, in Sly Gap, San 
Andres Mtns, sec. 25, T. 11 S., R. 5 E. 

Name from Sly Gap, San Andres Mtns.  

# S t a e n d e b a c h  m e m b e r  ( o f  T a n y a r d  f o r m a t i o n )  

Lower Ordovician (Canadian): Central Texas and subsurface of West Texas 
and southeastern New Mexico 

P. E. Cloud, Jr. , V. E. Barnes, and J.  Bridge, 1945 (Univ. Tex. Pub. 4301, 
p 133-161), named Staendebach memb. of Tanyard fm. (See this ref. under 
Ellenburger gp.) 

P .  E.  C loud, J r .  and V. E.  Barnes, 1948 (1946) (Univ. Tex.  Pub.  4621).  
Staendebach memb. - Upper memb. of Tanyard fm. Predom. fine to coarse 
grained, commonly vuggy to porous, l ight ye l lowish gray to woodash gray, 
and pearl  gray, i rregular ly bedded dols. , and subli th., pearl  gray to woodash 
gray and old ivory thick to thin bedded lss.  The dol.  characterist ical ly 
weathers rough or smoothly irregular to pitted, craggy, and medium gray 
to iron-gray with brownish tinges or to yellowish shades of gray and brown. 
The Is. weathers reticulate to smooth, slabby or thick bedded, and to colors 
near  woodash  g ray o r pear l  g ray ,  o ld  i vo ry,  o ld  s i l ve r ,  and cement gray .  
Grada t ion  be tween Is .  and  do l .  tends  to  be  abrup t  l a te ra l l y  and  i s  o f  no  
apparent strat igraphic s ign i f i cance. Character i s t ica l ly  conta ins an abundance 
of sparingly dolomoldic porcelanous to semiporcelanous and chalcedonic to 
semichalcedonic chert .  Th is  weathers to so l id ,  sh iny,  whi te  or b lu ish whi te 
masses, s labs, or chips; and the semichalcedonic cherts are commonly ooli t ic 
to  crypto-oo l i t i c  and pseudosp icu lar .  Corre lated wi th Gasconade fm. of  
Mo.  Th ickness 230 f t .  at  type loc.  

Type sect ion: 4.5 mi.  NE. of State Highway 16 on road from Cherokee to the 
San Saba-Chappel road, San Saba Co.  

Name from Staendebach survey. 
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T a o s a n  s e r i e s  

A term introduced by C. R. Keyes to cover the oldest Precamb. rocks of N. 
Mex. Named for Taos Co. (See his Conspectus of geol.  fms. of N. Mex., 
1915, p 4, 11.) 

# T a n y a r d  f o r m a t i o n  ( o f  E l l e n b u r g e r  g r o u p )  

Lower Ordovician (Canadian): Central Texas and subsurface of western Texas 
and southeastern New Mexico 

P. E. Cloud, Jr. , V. E. Barnes, and J.  Bridge, 1945 (Univ. Tex. Pub. 4301,  
p 133-161), named l a n y a r d  f m .  (See this ref. under Ellenburger gp.) 

P .  E .  C loud ,  J r .  and V .  E .  Barnes ,  1948 (1946) (Un iv .  Tex.  Pub .  4621) .  
l a n y a r d  f m .  -  Extends from Camb.-Ord. boundary to base of Gorman. 
Predom. fine to coarse-grained, commonly vuggy to porous, l ight yellowish 
gray to woodash gray and pearl gray, irregularly bedded dols. and sublith., 
pearl gray to woodash gray and old ivory thick to thin bedded lss. The Is. 
weathers reticulate to smooth, slabby to thick bedded, and to colors near 

woodash gray or pearl gray, o ld ivory,  o ld s i lver and cement gray. Gradation 
btw. dol. and Is.  tends to be abrupt lateral ly.  Local ly the fm. is dol .  from 
top to bottom. On the basis of chert,  supported by grain s ize d if ferences 
in the dols. or, in the W. part of the region, by a change from Is. to dol., 
the lanyard fm. is d ivided into the Threadgi l l memb. below and the 
Staendebach memb. above. The boundary between the membs. is transitional. 
Thickness ave. 590 ft. 

Type local i ty and sect ion: "The lanyard", on E. bank of Buchanan Lake (Colo. 
R iver)  oppos i te  mouth of  J im John Creek, and 2-3 mi .  N.  of  the mouth of  
Fal l Creek, in NW. Burnett Co. 

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

See Threadgill member. 

# T h r e a d g i l l  m e m b e r  ( o f  l a n y a r d  f o r m a t i o n )  

Lower Ordovician (Canadian): Central Texas and subsurface of western Texas 
and southeastern New Mexico 
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Barnes, V. E. (1944) (Univ. Tex. Pub. 4301, p 37). Th readg i l l  I s .  - Lower Is. 
unit of Tanyard fm. 

P. E. C loud, J r. ,  V. E. Barnes, and J.  Br idge, 1945 (Univ. Tex. Pub. 4301, 
p 133-161). The lowest unit of the Tanyard fm. was revised to include 
equiv. dol. as well and called Th readg i l l  memb.  of Tanyard fm. 

P. E. Cloud, Jr. and V. E. Barnes, 1948 (1946) (Univ. Tex. Pub. 4621). 
Th readg i l l  memb. - Lss. and dols., abruptly transit ional, f ine to coarse- 
gra ined,  common ly vuggy,  l igh t  ye l lowish g ray  to woodash g ray and pear l  
gray, i r regular ly bedded. Lss. sub l i th . On W. lss .  have argi l .  f i lms and minor 
s i l t .  Dols.  of Threadgi l l  memb. yie ld vuggy or spongy masses of highly dolo- 

moldic or cel lular chert interlaced with qtz druse. Lss. are generally noncherty. 
Thickness 91 ft. in eastern Llano region, 294 ft. in west.  

Type sect ion:  Threadg i l l  and Mormon Creeks,  S .  o f  Lange ' s  mi l l ,  NW.  G i l lesp ie  
Co. 

T i j e r a s  q u a r t z i t e  

P recambr ian:  New Mexico  

C. R. Keyes, 1915 (Iowa Acad. Sci .  Proc.,  v 22, p 257-259; Conspectus of geol. 
fms. of  N. Mex.,  p 4, 11). T i j e r a s  q t z i t e s .  -  Qtz i te beds 250 ft.  th ick, best  
exposed in great Tijeras arch of pre-Cambric rocks at S. end of Sandia Range. 

# T i n t i c  q u a r t z i t e   

Lower Cambrian: Central Utah and subsurface of southeastern Utah and 
northwestern New Mexico (Four Corners area) 

G. 0. Smith, 1900 (U. S. Geol. Survey Tint ic Fo l io,  65). T i n t i c  q t z i t e .   -  
C lay s lates and qtz i te s,  the  qtz i te s whi te ,  weathe r ing b rownish red,  
very pure, compact,  and f ine-grained, with occasional beds of f ine qtz 
pebbles. Several beds of green, yellow, and red clay slates occur near top. 
Underl ies Mammoth Is. In mapping, the base of the lowest bed of Is. was 
taken as contact btw. the two fms., so that some slates are included in Mammoth 
Is. Exposed thickness about 7,030 ft., but base not found. 

G. F.  Loughl in, 1919 (U. S. Geol.  Survey Prof.  Paper 107), restr ic ted Tint ic q tz i te 
to the massive qtz i tes, and transferred to his overly ing Ophir fm. 100 to 190+ 
f t .  o f  sh .  o r  s la te  wh ich  were inc luded  in T in t i c  q tz i te  as o r ig ina l l y  de f ined .  
This is present approved definition. 
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J.  C. Cooper, 1955 (Four Corners Geol.  Soc. Guidebook, p 59).  T i n t i c  ss.  -   
The Tintic ss. has been correlated with a basal, transgressive, qtzose ss. 
in  the Four Corners area rang ing f rom 0 to 547 f t .  Only 7 we l ls  in  the 
entire region have penetrated this unit completely. The Tintic ss., which 
thickens to the NW. into the Cordi l leran geosyncl ine, consists pr incipa l ly 

of massive, white, green, maroon to p ink ss. with f ine to medium grains 
which grades downward to a very coarse, pebbly conglomerate. The basal 
50 to 70 ft. are nearly everywhere abundantly feldspathic. The ss. which 
locally carries some glauconite, contains minor, intercalated streaks of red 
and green,  micaceous, c layey shales.  The T int ic  ss .  unconf.  over l ies 
Precambrian rocks and conf.  underl ies the Ophir fm. To the E. where the 
Upper Camb. rocks have been e ither beveled by erosion or not deposited, 
the Tint ic ss. is overlain by Dev. rocks. The Tintic is equiv. to the Prospect 
Mtn qtz ite, the Tapeats ss. and the Brigham qtzite. 

Named for exposures in Tint ic Canyon. 

T r u c h a s  s l a t e  

Precambr ian: Central  northern New Mexico (Santa Fe region).  

C.  R.  Keyes,  1915 (Iowa Acad.  Sc i .  P roc. ,  v  22,  p  257-259;  Conspectus of  
geol. fms. of N. Mex.,  p 4, 12). T r u cha s  s l a t e s .  - The upper slate section 
of the Archeozoic succession at Picuris, N. of Santa Fe. Thickness 900 ft. 
(Derivation of name not given) 

# T u l i p  C r e e k  f o r m a t i o n  ( o f  S i m p s o n  g r o u p )  

Middle Ordovic ian: Centra l  southern Oklahoma (Arbuck le  Mtns) and subsurface 
of western Texas and southeastern New Mexico 

F. C. Edson, 1930 (Am. Assoc. Petroleum Geologists Bul l., v 14, p 947). Tulip 
C reek  fm.  is overlain with angular unconf. by Bromide fm. 

C. E. Decker, 1930 (Am. Assoc. Petroleum Geologists Bul l. , v 14, p 1498-1505). 
Tu l i p  C r ee k  fm.  - Chief ly shales and sss.,  with some lss. Usual ly a thick ss.  
at base. Thickness of fm. 0 to 600± ft.  Underl ies Bromide fm. and overl ies 
McLish fm. Whether of early B lack River or late Chazy age to be determined 
after further study of fossi ls. Occurs only i i ) W., SW., and central parts of 
Arbuckle Mtns.  

C.  E.  Decker and C. A.  Merr i t t ,  1931 (Okla.  Geo l .  Surv. Bul l .  55,  p  11+).  
The S impson is here raised to a g roup ,  divided into 5 fms. (ascending): Joins, 
Oi l Creek, McLish, Tu l i p  C r e e k ,  and Bromide. A few fossi ls near the base of 
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the Tulip Creek seem to be upper Chazy, but those in middle and near top 
are typical B lack River forms. 

See also 1933, 1941 entries under  Simpson gp. 
T. Cole, C. D. Cordry, and H. A. Hemphi l l ,  1942 (Am. Assoc. Petro leum Geolog ists,  

v 26, p 279-282), proposed the name  McKee ss. memb. for the basal sand of the 
Tul ip Creek in the subsurf. of W. Texas. 

R. H. Schweers, 1949 (Am. Assoc. Petroleum Geologists Bull., v 33, p 2029-2038), 
formally proposed that the recognized subdivisions of the subsurf. S impson in 
W. Tex. have Okla. formational names appl ied, as they are same on paleon-
tological and strat. grounds. 

Named for exposures at headwaters of Tul ip Creek, in Carter Co.,  N. of Springer. 

T u s a s  g r a n i t e  

Late  Precambr ian:  Centra l  northern New Mexico (Petaca area)  

E. Just ,  1937 (N. Mex.  Bur. Mines and Min. Res. Bul l .  13, p 44-46). Tusas 
granite. - Considered to be contemp. and possibly identical with the Dixon 
granite of the Picuris area. The Tusas granite varies greatly in composition 
and texture. In general it is composed of medium-sized grains and is non-
porphyr i t i c.  The gran i te south of  Tusas Mtn is p ink and not iceably lacking 
in ferromagnesian minerals.  N. of Tusas Mtn the rock is gray, contains a 
good deal of bioti te, and varies from monzonite to qtz monzonite in composit ion. 

Named for Tusas Peak. 

U p h a m  d o l o m i t e  ( o f  M o n t o y a  g r o u p )   

Upper  Ordov i c ian:  Sou the rn  New Mex ico  

V. C. Ke l ley and C. Si lver,  1952 (Univ. N. Mex.  Pub. in Geol. ,  4,  p 59-60). 
Upham dol.  - Massive-bedded, medium gray to brownish-gray-weathering 
dol. Microcrystal l ine to coarsely crystal l ine and medium gray to dark gray 
when f resh .  Basa l  beds  sandy.  Loca l l y  conta i ns  scat te red ,  i r regu la r l y  
shaped nodules of chert as much as 12 in. in greatest dimension, or thin 
bands o f  cher t .  Foss i l s  scarce .  Th i ckness in  Caba l lo  Mtns 20-80 f t .  L ies 
conf.  on Cable Canyon ss. ,  conf.  overlain by Aleman fm. 

Type loca l i ty  and sect ion:  Cab le  Canyon, Cabal lo  Mtns, NW¼ sec.  10,  T. 16 S. ,  
R. 4 W. 

Named for Upham stat ion on A. T. S. F. R. R., E. of Cabal lo Mtns. 

52 



V a d i t o  f o r m a t i o n  

Precambr ian:  Centra l  northern New Mexico (P icur is  Range) 

A. Montgomery, 1953 (N. Mex. Bur. Mines and Min. Res. Bul l.  30, p 8, 21-35). 
Vadito fm. - Is at least partial equiv. of Hopewell series of Just. The name 
Hopewell had been applied to other rocks prior to Just's usage, and the type 

area l i e s  many mi .  NW.  o f  the  P i cur i s  Range .  The  rocks  younger  than the  
Ortega fm. in the Picuris area are, consequently, renamed. The best exposures 
o f  the  Vad i to  occu r  w i th in  a  1 -mi .  r ad ius  o f  the  Hard ing  mine .  The  fm.  
consists of a lower cgl. memb. and an upper schist memb. (ascending): cgl. 
memb.; (1) 750 ft. of cgl. and qtzi te interbedded with felsi tes, meta-dacites, 
and meta-andesites; (2) 500 ft.  of cgl .  and qtzi te,  interbedded with 
amphibo l i tes;  (3) 750 ft .  o f  coarse qtz cg l .  and f ine-gra ined qtz i te  w ith 
minute  scales of muscovite; schist memb.; (1) qtz-muscovite schist interbedded 
with f lows of p lagioclase amphibol i tes and containing si l ls of part ly 
porphyri t ic p lagioclase amphibol i tes, 1,250 ft.;  (2) qtz-muscovi te schis t,  qtz-
muscovi te phyl l i te,  and qtz-biot i te granul i te,  1 ,250 ft .  The th ickness of the 
Vadi to fm. is est. to be 4,500 ft. 

Named for town of Vadito. 

V a l e n c i a n  s e r i e s  

A term introduced by C. R. Keyes to cover the " latest pre-Cambric succession 
of volcanics and granites" in N. Mex. (See his Conspectus of geol.  fms. of 
N. Mex.,  1915, p 4, 12.)  

V a l l e c i t o s  r h y o l i t e s  

Precambr ian:  Centra l  northern New Mexico (P icur is  Range and Petaca area) 

E.  Just ,  1937 (N.  Mex.  Bur .  Mines  and Min.  Res .  Bu l l .  13 ,  p  44).  Val lec i tos  
rhyo l i tes.  -  The Hopewel l  ser ies and the Ortega qtzi te contain a number 
of  f lows of rhyo l i te and trachyte, which are named Val lec itos rhyo l i tes .  
The flows range in thickness up to three-quarters of a mi. It is assumed 
that such thicknesses represent aggregates of flows, rather than single f lows. 
In p laces the f lows are somewhat sch is tose , but character is t ica l ly  the i r  
or ig ina l  tex tu res have been we l l  prese rved,  and f low-band ing i s  we l l  
developed. They range in co lor f rom deep pink to br ick red, and a l l  

contain d ist inct phenocrysts up to a quarter of  an inch in d iameter.  Trachyte 
is subordinate to rhyolite. 
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A. Montgomery, 1953 (N. Mex. Bur. Mines and Min. Res. Bull. 30, p 21), 
includes these in his Vadito fm. 

Named for town of Vallecitos. 

V a l m o n t  d o l o m i t e  

Upper  Ordov i c ian:  Sou the rn  New Mex ico  

L. C. Pray, 1953 (Am. Assoc. Petroleum Geologists Bul l . ,  v 37, p 1906-1911).  
Valmont fm. - The strata consisting predom. of l ight gray-weathering, 

thin to medium-bedded, subli th. dol.  ly ing btw. the underly ing cherty memb. 
of the Montoya fm. and the generally massive, darker, and more coarsely 
crystal l ine dol,  termed the "upper Fusselman dol."  by Darton. Equiv. to 
" lower Fusse lman" o f  Dar ton.  Th ickness 150-225 f t .  in  Sacramento Mtns .  
Fm. separated into upper and lower membs. by a few ft. of nonresistant argil.  
dol .  from 40 to 70 ft.  above the base. Basal contact conf.  on cherty Montoya;  
transitional thru several ft. of strata. Upper contact with Fusselman Is. is 
d isconf .  Fauna Ord.  Same as Cut ter fm.  of  Ke l ley and S i lve r .  

Type sect ion: NE. s ide Alamo Canyon, SE¼SW¼SW¼ sec. 6, T. 17 S.,  R. 11 
E.,  Sacramento Mtns. 

Name from Valmont station, Southern Pac. R. R.,  10 mi.  S. of Alamogordo. 

W a d d e l l  s a n d s t o n e  m e m b e r  ( o f  M c L i s h  f o r m a t i o n )  

Middle Ordovic ian: Subsurface of  west  Texas and southeastern New Mexico 

T. Cole, C. D. Cordry, and H. A. Hemphil l ,  1942 (Am. Assoc. Petroleum Geologists 
Bull., v 26, p 279-282). Waddell ss. memb. -  Basal sand of McLish fm. Consists 
of (ascending): (1) medium to coarse-grained angular ss. , shaly toward base, 
8 ft.; (2) green sh., 1 ft.; (3) medium to coarse-grained ss. with shaly and calc. 
cementing material, 8 ft.; (4) green spl intery sh., 2 ft.; (5) medium to coarse- 
grained ss. with rare green sh. cementing sand grains, 37 ft.; (6) medium to 
coarse-grained ss. with abundant large frosted grains, 1 ft. Total thickness 
75 ft. Top 480 ft. below top McKee sand and 355 ft. above top of Ellenburger. 
Same as bed 9, zone 6 of Powers. 

Type  sec t ion:  Gu l f  O i l  Corp . ' s  N.  W. Wadde l l  e t .  a l .  No.  2,  Sec .  17 ,  B lk B-27 ,  
PSL surv., Crane Co., Tex. 
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W h i t e  R i d g e  q u a r t z i t e  

Precambr ian:  Centra l  New Mexico (Los P inos and Southern Manzano Mtns) 

J. T. Stark and E. C. Dapples, 1946 (Geol. Soc. America Bul l ., v 57, p 1121-
1172). Wh i te  R i dge  q t z i t e .  - Near the base is composed of massive qtzite 
beds 2 to 7 ft.  thick, varying from white to l ight p ink, tan, and red. 

Impure shaly beds occur throughout the fm. and become prominent near the 
top .  Here  th in beds  o f  g ray  q tz i te  1 -2  f t .  th i ck  a l te rnate  w i th zones  o f  
gray and white seric i t ic  schist.  Hematite is conspicuous near the top. The 
beds vary f rom l igh t  p ink to  red.  Recrysta l l i za t ion and shear ing have  
locally altered the impure qtzite beds so that they may be confused with 
seric i t ic sch ists formed by shearing of the over ly ing rhyol i te f lows. Al l  
o f  the  q tz i te  i s  a t  leas t  s l igh t l y  se r i c i t i c .  Th i ckness 900 to 3,700 f t .  
The upper part is si l ic. and sheared by faulting. Overl ies Blue Springs 
schis t,  over lain d isconf.  by Sev i l leta metarhyo l i te.  

Named from White Ridge, Los Pinos Mtns. 

# W o o d f o r d  c h e r t  ( s h a l e )  

Devonian: Central southern and southeastern Oklahoma (Ouachita Mtns) 
and subsurface of western Texas and southeastern New Mexico 

J .  A. Taf f ,  1902 (U. S. Geo l.  Survey Atoka fo l io ,  79). W o o d f o r d  c h e r t .  -
Thin-bedded chert and f issi le black sh., 500 to 700 ft. thick. Underl ies 
Caney sh. and overl ies Hunton Is. 

S. P. El l i son, 1950 (Univ. Tex. Bur. of Econ. Geol.  Rept.  Inv. 7).  Woodford 
sh. - Consists of brownish-black, iron sulf ide rich, resinous spore-bearing, 
f iss i le  sh. Smal l quanti t ies of calc. sh. and brown and black mottled chert 
are found at var ious strat.  pos it ions wi th in the Woodford. A dis t inct ive 
detr i tal memb., sandy and conglomeratic occurs about 100 ft.  above the 
base  o f  the  sh .  in  Wink le r  Co . ,  Tex .  The  Woodfo rd  in  Wink le r  Co .  i s  
divided into three units on the basis of lithology and electric log patterns. 
Upper unit is brownish-black sh. with very few small resinous spores. The 
midd le uni t,  the main spore-bear ing un i t,  i s marked at the top wi th a 
brownish b lack chert  and ca lc .  sh. Var ious other ca lc .  and cherty beds 
occur in this unit. The lower Woodford has much chert and calc.  material  
and fewer spores.  Th i ckness max.  610 f t .  in  Wink le r  Co. ,  Tex.  0-600 
ft.  in Lea and Eddy Cos.,  N. Mex. Upper Devonian; corre lates with Ready 
Pay of Percha in N. Mex. and Woodford and Chattanooga of Okla.,  Kans.,  
and Ark. 

Named for exposures about mi .  N.  o f  Woodford,  Car ter Co. ,  Okla.  
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Y s i d r o  s h a l e  

P recambr ian:  Cent ra l  New Mex ico  (Sand ia  and  Manzano  Mtns)  

C.  R.  Keyes, 1915 (Iowa Acad.  Sc i .  P roc. ,  v  22,  p 257-259;  Conspectus of 
geol.  fms. of N. Mex. ,  p 4, 12).  Ysidro shales. -  The thick argi l .  memb. 

of Proterozoic sediments ly ing above the great qtz i te,  which is best 
exposed in sharp truncated arch in Tijeras Canyon btw. Sandia and Manzano 
Ranges. Thickness 1,500 ft.  (Derivat ion of name not g iven.) 
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APPENDIX 

L i s t i ng  o f  Names  by  Geo log i c  Per i od  

Precambrian 

Agua Cal iente gabbro  Petaca schist  member 
Albuquerquian series Picur is basalts 

Antonio slate Pilar phyl I ite member 
Badito quartzite member Pr iest granite 
Blue Springs schist Pueblo quartzite 
Cabresto metaquartzite R inconada schist  member 

C leve land Gu lch  quar tz i t e  member  Roc iada l imestone 
Dixon granite Sais  quartz i te  

Embudo granite Sandoval granite 
Garnuan series Sapel lo quartzi te 
Graphic  lavas Serna schist 
Hondo slate Sevilleta metarhyolite 
Hopewell series Solitar io slate 

Incarnation granite Taosan series 
Lacorocah metatuff member Tijeras quartzite 
Los Pinos granite Truchas s late 

Monte Largo granite Tusas granite 
Ninos schist Vadito formation 
Ojito granite Valencian series 

Ortega formation Vallecitos rhyolites 
Ortega quartzite Whi te  R idge quar tz i te  
Pecursian series Ysidro shale 

Penasco  quartz i te  

Cambrian 

Bliss sandstone (also Ord.) Lone quartzite 
Carrasco limestone Mangas quartzite 
Chir icahuan series Ophir formation 
Chloridian series Shandon quartz i te  
Dragoonan series T intic  quartzi te 

Hawkins l imestone 
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Ordovic ian 

Aleman formation McLish formation 

Armendaris limestone Mimbresian  ser ies  
Bat Cave formation Montoya group 

Bliss sandstone (also Camb.) Oi l  Creek fo rmat ion  
Bromide formation Par  Va lue member  
Cable Canyon sandstone Pinos A ltos  l imestones 

Cibola l imestone Raven member 
Connell sandstone member Second Value member 

Cr istobal  l imestone Sierr ite l imestone 

Cutter formation Simpson group 
Ellenburger group Staendebach member  
El Pasan series Tanyard format ion  
El Paso group Threadgi l l  l imestone  

Frondosa limestone Threadgi l l  member  
Gorman formation Tu l ip  Creek  fo rmat ion  
Honeycut formation Upham dolomite 
Joins formation Valmont dolomite 

McKee sandstone member Waddel l  sandstone member 

Silurian 

Fusselman limestone Santa R i ta  l imestone 

Devonian 

Aneth formation Naiad l imestone 
Bella shales Onate formation 

Box member Ouray l imestone 
Canuti l lo  formation Percha sha le 

Chlor ide format ion Perchan ser ies 
Contadero formation Ready Pay member  
Elbert formation S i lver  sha les 

Ignacio quartzite S ly Gap format ion 
McCracken sandstone member Woodford shale 

Martinian series 

Other 

Hunton group (S lur ian-Devonian)  M imbres  l imes t one  (O rdov i c i an -S i l u r i an )  
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