
University of Montana University of Montana 

ScholarWorks at University of Montana ScholarWorks at University of Montana 

Graduate Student Theses, Dissertations, & 
Professional Papers Graduate School 

1982 

Tertiary geology of the Muddy Creek basin Beaverhead County Tertiary geology of the Muddy Creek basin Beaverhead County 

Montana Montana 

Dennis Gordon Dunlap 
The University of Montana 

Follow this and additional works at: https://scholarworks.umt.edu/etd 

Let us know how access to this document benefits you. 

Recommended Citation Recommended Citation 
Dunlap, Dennis Gordon, "Tertiary geology of the Muddy Creek basin Beaverhead County Montana" (1982). 
Graduate Student Theses, Dissertations, & Professional Papers. 7166. 
https://scholarworks.umt.edu/etd/7166 

This Thesis is brought to you for free and open access by the Graduate School at ScholarWorks at University of 
Montana. It has been accepted for inclusion in Graduate Student Theses, Dissertations, & Professional Papers by an 
authorized administrator of ScholarWorks at University of Montana. For more information, please contact 
scholarworks@mso.umt.edu. 









32

represen ts ,  in  p a r t ,  subaer ia l  f lows re la te d  to  the depos i t ion  o f  

r h y o l i t e  t u f f s .

Limestone and marl beds are rare  except where the coarse 

tu f faceous  fac ies  is  t r a n s i t i o n a l  w i th  o the r  fa c ie s .  These u n i ts  are 

t h in  ( t o  2.3 meters) ,  c rude ly  laminated, and conta in abundant ga s t ro ­

pod f o s s i l s .  They are always interbedded w i th  sandstones and s i l t s t o n e s

In te r p r e ta t io n

The in te rbedd ing  o f  coarse tu f faceous m ate r ia l  w i th  l imestones 

and marls th a t  are c le a r l y  la c u s t r in e  in  o r i g i n  suggests depos i t ion  in  

a marginal la c u s t r in e  environment. Because o f  the p y ro c la s t i c  o r i g in  

o f  most o f  the sediments in  the coarse tu f faceous fa c ie s ,  however, 

depos i t iona l  processes are not always c le a r .  There are, f o r  ins tance ,  

few r e l i a b le  d i s t i n c t i o n s  between a i r f a l l  and w a te r la in  depos i t ion  

(see L a jo ie ,  1979 f o r  a d iscuss ion ) .

The wide d i s t r i b u t i o n  (F igure 9, P la te  1 ) ,  l e n t i c u l a r  i n t e r ­

bedding and general depos i t iona l  character  o f  t h i s  fac ies  resembles 

both debr is  f low  dominated fans (Gloppen and S tee l ,  1981) and modern 

d i s t a l  vo lcan ic  fan fac ies  (Vessel 1 and Davies, 1981; Kuenzi e t  a l . ,  

1979, and o th e rs ) .  The g e ne ra l ly  high m atr ix  to  c la s t  r a t i o  and lack 

o f  any pervasive s t ru c tu re  in  the conglomeratic  u n i ts  is  t y p ic a l  o f  

f l u i d  debr is  f lows.  L ikew ise,  is o la te d ,  channel-form conglomerates 

are co n s is ten t  w i th  the bra id-channel component o f  these fans. Debris 

f low  u n i ts  s im i la r  to  those in  the coarse tu f faceous fac ies  th a t  

grade i n t o ,  o r  are a b ru p t ly  o v e r la in  by f i n e r  g ra ined,  more uniform
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deposi ts  have been descr ibed f o r  both subaer ia l  and subaqueous 

po r t ion s  o f  fans. Gloppen and Steel (1981), Larsen and Steel (1978), 

Johnson (1970),  and Schmincke (1966), i n t e r p r e t  the t r a n s i t i o n  to 

f i n e r  m ate r ia l  as the r e s u l t  o f  sediment winnowing by w a te r - f lo w  or 

t u r b i d i t y  cu r re n ts .  Sandstone u n i ts  in  the coarse tu f faceous fac ies  

th a t  conta in  small lenses o f  s i l t  are con s is ten t  w i th  such an i n t e r ­

p r e ta t io n ;  the lenses probably represent scour runnels associated w i th  

sediment winnowing.

Massive, c rude ly  bedded v i t r i c  t u f f s  and some bedded sandstones 

and s i l t s t o n e s  probably represent fan -b la nke t ing  surges o f  a i r f a l l  

m a te r ia l  (Vessel and Davies, 1981; and o th e rs ) .  These may be e i t h e r  

subaer ia l  o r  subaqueous depos i ts .

Typica l sedimentary s t ru c tu re s  associated w i th  d e l t a i c  deposits  

are not present,  desp i te  the in t im a te  assoc ia t ion  o f  fan deposits  w i th  

both interbedded and l a t e r a l l y  equ iva len t  la c u s t r in e  sediments. 

Neverthe less, the coarse tu f faceous fac ies  sediments are in te rp re te d  

as a fa n -d e l ta .  The c y c l i c  inundat ion o f  shallow water by vo lcan ic  

debr is  f low  and a i r f a l l  mate r ia l  appears to  have prograded over 

la c u s t r in e  deposits  as a broad f r o n t  o f  sedimentat ion th a t  lacked 

s u f f i c i e n t  channel ing to  produce d e l t a i c  lobes.

Fine Tuffaceous Facies

D esc r ip t ion

Interbedded l imestones, mar ls ,  s i l t s t o n e s ,  mudstones, and shales 

ch a ra c te r ize  the f i n e  tu f faceous fa c ie s .  P o rc e l la n i te  and l i t h i c


