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PRECAMBRIAN ROCKS O F  THE SOUTHEASTERN LLANO REGION, TEXAS 

by Richard  V. McGehee* 

ABSTRACT 

Precambr ian  sedimentary  rocks  and associa ted  m a f i c  and si l icic  igneous rocks  in 

C e n t r a l  Texas  underwent  a single episode of regional  metamorphism abou t  1,050 

million years  (m.y.) ago. In t h e  f ina l  s t a g e s  of metamorphism g r e a t  masses  of g ran i t e  

and innumerable smal l  p e g m a t i t e  bodies intruded t h e  older  sedimentary  and igneous 

rocks. The Llano Supergroup, s t r a t i fo rm me tamorph ic  rock  more  than  28,000 f t  (8,400 

m) thick,  includes t w o  groups: t h e  Valley Spring Gneiss, consist ing mostly of quar tz -  

feldspar  gneiss; and t h e  overlying Packsaddle Schist ,  composed of marble ,  graphi te  

schis t ,  amphibole schist ,  m ica  schist ,  and lep t i te .  Four new format ions ,  Honey, Sandy, 

Rough Ridge, and Cl ick  (from oldest  t o  youngest),  a r e  proposed a s  subdivisions of t h e  

Packsaddle Schist.  Metamorphosed intrusive igneous rocks include Coa l  Creek  

Serpentine,  Big Branch Gneiss, Red Mountain Gneiss, and many smal l  bodies of 

metagabbro  and me tag ran i t e .  

Grade  of most of t h e  me tamorph ic  rocks is almandine-amphiboli te  facies .  

Andalusite, s i l l imanite ,  and cordier i te  a r e  widespread but  not  abundant  in t h e  pe l i t ic  

rocks. Diopside and t r e m o l i t e  a r e  common in marb le  and calc-si l icate hornfels.  

C o n t a c t  metamorphism nea r  g ran i t e  bodies probably approached t h e  pyroxene-hornfels 

fac ies .  

Major s t ruc tu ra l  e l emen t s  of t h e  a r e a  a r e  t he  broad regional southeast-plunging 

Babyhead - Indian F la t  an t ic l ine  and t h r e e  northwest- trending th rus t  fau l t s ,  which may 

have  been caused by forcefu l  ba thol i th ic  intrusion. Foliat ion is general ly paral lel  t o  

original bedding and l ineat ion is general ly paral lel  t o  major  fold axes.  Some of t h e  

rocks also possess an  axia l  plane fol iat ion,  and o the r s  have addit ional  l ineat ions 

(mostly at high angles t o  fold axes). 

*The Universi ty of Texas  at San Antonio, Division of Ea r th  and Physical  Sciences 



INTRODUCTION 

The apex  of t h e  Llano Uplif t ,  a l so  known as t h e  Llano region and as t h e  C e n t r a l  

Mineral Region, conta ins  t h e  la rges t  a r e a  of exposed Precambr ian  rocks  in Texas.  The  

only o the r  exposures a r e  in West Texas  in t h e  Van Horn a r e a ,  in t h e  Pump Sta t ion  Hills 

and t h e  Hueco Mountains, and in t h e  Franklin Mountains nea r  El Paso. The  Llano 

Uplif t  is a la rge  s t ruc tu ra l  dome  with P recambr ian  crys ta l l ine  rocks surrounded by 

Paleozoic and  C r e t a c e o u s  sedimentary  rocks. The  s t ruc tura l ly  highest pa r t  of t h e  

upl i f t  is a topographic basin, bounded by highlands consist ing of relat ively r e s i s t an t  

Paleozoic a n d  Mesozoic rocks. Erosional r emnan t s  and downthrown f a u l t  blocks of 

Pa leozoic  rocks f o r m  isolated hills in t h e  basin. 

The  following list  gives al l  Precambr ian  units  of t h e  Llano region in approximate  

order  of increasing age.  

Quartz-feldspar  porphyry (Llanite)  dikes (Iddings, 1904) 
Sixmile Gran i t e  (Stenzel ,  1932) 
O a t m a n  C r e e k  Gran i t e  (Stenzel ,  1932) 

"Pegmat i te ,  ap l i t e  and grani te ;  q u a r t z  veins (not  narned) 
*Melarhyolite dike (not  named)  
*Town Mountain Gran i t e  (Stenzel ,  1932) 
*Mafic dikes (not  named) 
*Talc, soapstone and t r emol i t e  rock (not  named)  
*Coal Creek  Serpent ine  (Barnes, 1940) 
*Hornblende me tad io r i t e  (not named)  
*Orthoamphiboli te  and hornblende rock (not  named)  
*Red Mountain Gneiss (Romberg  and Barnes, 1949; Barnes and o thers ,  1950) 
*Big Branch Gneiss (Barnes, 1940) 
*Llano Supergroup (Series) (Walcott ,  1884) 

"Packsaddle Schist  (Comstock,  1890) 
*Click Format ion  (new name)  
*Rough Ridge Format ion  (new name)  
*Sandy Format ion  (new name)  
*Honey Format ion  (new name)  

Lost C r e e k  Gneiss (Ragland,  1960) 
*Valley Spring Gneiss (Comstock,  1890) 

*Rocks found in t h e  Southeas tern  Llano region. 



STRATIGRAPHY 

Llano Supergroup 

In t h i s  r epo r t ,  a l l  of t h e  me ta sed imen ta ry  rocks  of t h e  sou theas t e rn  pa r t  of t h e  

Llano region a r e  placed in t h e  Llano Supergroup,  named  f o r  typ ica l  exposures  in Llano 

County .  Although t h e  rocks  a r e  now known to be  P recambr i an ,  t h i s  usage  conforms t o  

t h e  f i r s t  usage of t h e  t e r m  "Llano" (Walcot t ,  1884, p. 432-432), and  t o  subsequent  U.S. 

Geological  Survey usage (Paige,  1912, p. 3). The  designat ion "series" is rep laced  by 

"supergroup" accord ing  t o  modern  s t r a t i g r aph ic  nomencla ture .  The  Llano Supergroup 

conta ins  t h e  Valley Spring Gneiss and  t h e  overlying Packsaddle  Schist.  Rocks  of t h e  

Llano Supergroup a r e  older  t han  t h e  g ran i t e  (Town Mountain Gran i t e )  t h a t  in t ruded  

t h e m ,  which is abou t  1,050 million yea r s  (m.y.) old. Za r tman  (1964, p. 376) ana lyzed  

Valley Spring and Packsaddle  samples  and found t h e  a g e  of me tamorph i sm t o  b e  

indistinguishable f r o m  t h e  a g e  of Town Mountain G r a n i t e  intrusion. 

Valley Spring Gneiss 

Valley Spring Gneiss ,  confined t o  t h e  C a p  Mountain quadrangle,  f o r m s  t h e  c o r e  

of t h e  Babyhead an t ic l ine  and occupies t h e  no r thwes t  co rne r  of t h e  a r e a  shown in 

p l a t e  1. I t  is dominantly pink quar tz - fe ldspar  gneiss,  mineralogical ly and chemica l ly  

closer  t o  g ran i t e  t han  t o  rocks of t h e  Packsaddle  Schist.  No s t r a t i g r aph ic  sec t ions  of 

t h e  Valley Spring were  measured ,  bu t  in i t s  ou t c rop  a r e a  nor thwes t  of Packsaddle  

Mountain, t h r e e  divisions of t h e  fo rma t ion  w e r e  mapped:  

Unit  - 
Approximate  

th ickness  

C - Pink quartz-feldspar  gneiss,  well f o l i a t ed ,  and pink 130 4 0 
l ep t i t e ;  g r ay  gneiss  wi th  pink fe ldspar  augen  nea r  
t h e  t o p  of t h e  uni t ;  conformably  underl ies  t h e  
Packsaddle  Schist  

B - Gray quartz-feldspar-biot i te  gneiss 250 75 

A - Pink quartz-feldspar  gneiss ,  poorly t o  fa i r ly  well  8 , 1 0 0  2 , 4 4 0  
fo l ia ted ;  conta ins  much p e g m a t i t i c  ma te r i a l ,  
especial ly in lower pa r t  of t h e  unit;  b io t i te  
schist  and amphibole  schist  a r e  present  in very 
smal l  amounts ;  base  not  r eached  in a r e a  of s tudy  

To ta l  8 , 4 8 0  2 , 5 5 5  




































































