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ABSTRACT 

De ta i l ed  f i e l d  and pet rographic  study o f  the Precambrian Rough 

Ridge Formation o f  the Packsaddle Sch is t  documents a more complex 

t e c t o n i c  h i s t o r y  f o r  the L lano U p l i f t  than has p rev ious ly  been reported. 

The Rough Ridge Formation was a f f ec ted  by two metamorphic events and 

f o u r  phases o f  deformat ion. Minera l  assemblages i n  p e l i t i c  and maf ic  

1 i tho log ies  are c h a r a c t e r i s t i c  o f  the amphibol i t e  fac ies ,  and the 

presence o f  c o r d i e r i  t e  i n  preference t o  almandine i nd i ca te  low pressure 

du r i ng  p a r t  o f  the metamorphism. Inc lus ions o f  s t a u r o l i t e  i n  a Mn-rich 

garnet,  coupled w i t h  the absence o f  s t au ro l  i t e  elsewhere i n  the rock 

suggest t h a t  pressure may have ranged from medium t o  low du r i ng  

metamorphism. Textures i nd i ca te  t h a t  pos t - tec ton ic  r e c r y s t a l l i z a t i o n  

occurred as a consequence o f  e i t h e r  slow coo l i ng  o r  o f  reheat ing a f t e r  

dynamothermal events.  The f i r s t  phase o f  deformat ion ( ~ 1 )  was a 

complete t r anspos i t i on  o f  o r i g i n a l  sedimentary layers ,  w i t h  a pervasive 

f o l i a t i o n  (S1) forming p a r a l l e l  t o  the a x i a l  planes o f  i soc l  i n a l  f o l ds .  

D2 i s  charac te r i zed  by small f o l ds  and a c renu la t i on  cleavage S2. D3 

formed a c renu la t i on  cleavage S3. D4 formed the prominent f o l d s  i n  the  

area, w i t h  a pervasive a x i a l  p lanar  cleavage S4. I so la ted  occurrences 

o f  a pre-S1 metamorphic f o l i a t i o n  a re  evidence o f  s t i l l  e a r l i e r  

deformat ion. I n  one p e l i t i c  u n i t ,  o r i en ted  inclus.ions show t h a t  garnet 

growth was post-D2, w h i l e  c o r d i e r i t e  growth was post-D4. Growth and 

rec rys ta l  1 i z a t i o n  o f  micas, quar tz  and fe ldspar  span a1 1 the deformations. 

The t im ing  o f  deformat ion events i s  bracketed by the pre- t o  

syn- tec ton ic  i n t r u s i o n  o f  the 1167 +/- 15 m.y. o l d  Red Mountain Gneiss, 

i v 



and the post-tectonic intrusion o f  a 1080 +/- 15 m.y. o ld  melarhyol i te  

The results o f  th is  study demonstrate that  rocks o f  the Llano 

Up1 i f t  have undergone a complex tectonic and metamorphic h is tory  s i m i  l a r  

t o  that  seen I n  other Grenvi l le  Age rocks o f  North America. 


