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OREON H I G H  CASCADE RANGE 

By Donald A. Swanson 

I n t r o d u c t i o n  

Cont inuous  r a d a r  fmagery was flown i n  conven t iona l  a i r c r a f t  

from about  t h e  n o r t h e r n  boundary of C r a t e r  Lake Nat iona l  Park,  Oregon, 

northward t o  Black B u t t e  and r e t u r n  ( f i g ,  I ) ,  Both Pike and c r o s s  

p o l a r i z e d  images were o b t a f n e d o  T h i s  r e p o r t  e v a l u a t e s  g e o l o g i c  f e a t u r e s  

shown on t h e  fmagery a s  compared w i t h  t h e  known geology shown on 

p u b l i s h e d  maps ( w e l l s  and Peck, 1961; WiPliams, 9957),  e s p e c i a l l y  i n  a  

smal l  (100 m i ,  sq , )  a r e a  of y o u t h f u l  volcanism n e a r  South S i s t e r  

( P e t e r s o n  and Groh, 1965, p ,  5 )  



General  geology 

The f l i g h t  l i n e  i s  c o n t i n u o u s l y  o v e r  t h e  High Cascades ,  which 

a r e  composed c h i e f l y  of P l iocene  t o  Recent high-alumina b a s a l t  and 

b a s a l t i c  a n d e s i t e  w i t h  minor d a c i t i c  o b s i d i a n ,  I n  t h i s  a r e a ,  v o l c a n i c  

c o n s t r u c t i o n a l  forms, such a s  c i n d e r  cones ,  s t r a t o v o l c a n o e s ,  smooth 

e x t e n s i v e  l a v a  p l a i n s ,  and d a c i t e  domes and f lows  a r e  l i t t l e  modi f i ed  

by e r o s i o n  and a r e  c l e a i l y  r e f l e c t e d  by topography,  Some h i g h  

vo lcanoes ,  however, a r e  g l a c i a t e d  and no l o n g e r  t y p i c a l l y  symmetr ica l ,  

t h u s  h i n d e r i n g  t h e i r  r a d a r  i d e n t i f i c a t i o n *  North-nor thwest - t rending 

f a u l t s  c r o s s  t h e  n o r t h e r n  end of t h e  f l i g h t  p a t h ,  Pumice e j e c t e d  

from C r a t e r  Lake m a n t l e s  lowlands  su r round ing  Diamond Lake, 

General  e v a l u a t i o n  of t h e  r a d a r  image 

A l a r g e  p o r t i o n  of  t h e  a r e a ,  e s p e c i a l l y  n o r t h  and s o u t h  of  

Diamond Lake, was s torm covered.  The c r o s s  p o l a r i z e d  mode g e t s  

th rough  much of  t h e  s torm bu t  s t i l l  l e a v e s  a  washed-out, b l u r r y  image. 

R e l i a b l e  g e o l o g i c  i n t e r p r e t a t i o n  under  t h e s e  c o n d i t i o n s  i s  imposs ib le .  

Ra the r  t h i c k  p i n e  f o r e s t s  b l a n k e t  most of  t h e  a r e a ;  r a d a r  imagery of 

t h e s e  f o r e s t e d  a r e a s  h a s  a  g r a i n y  appearance i n  c o n t r a s t  t o  t h e  smooth 

t e x t u r e  of t i m b e r - f r e e  a r e a s  ( such  a s  t h e  logged p a t c h e s  i n  fig's 5 ) .  

The g r a i n y  t e x t u r e  due t o  v e g e t a t i o n  somewhat o b s c u r e s  s u r f a c e  g e o l o g i c  

f e a t u r e s ,  a s  comparison of f i g u r e s  4 and 5 w i t h  imagery of  e s s e n t i a l l y  

v e g e t a t i o n - f r e e  a r e a s  i n  s o u t h e a s t  Oregon (wa lker ,  1966, f i g .  1 )  shows. 



Except f o r  p e n e t r a t i n g  t h e  s torm c l o u d s s  t h e  c r o s s  p o l a r i z e d  image i s  

g e n e r a l l y  l e s s  e f f e c t i v e  f o r  g e o l o g i c  uses  t h a n  t h e  l i k e  image, f o r  it 

h a s  l e s s  c o n t r a s t  and seems f u z z i e r ,  i n  p l a c e s ,  hawever, it shows c e r t a i n  

c u l t u r a l  f e a t u r e s ,  such a s  r o a d s  and logged a r e a s ,  b e t t e r  t h a n  t h e  l i k e  

image. Most r o a d s g  bo th  s u r f a c e d  and g r a v e l e d ,  a r e  s u r p r i s i n g l y  d i f f i c u l t  

t o  s e e ,  however, Both images h i g h l y  d i s t o r t  s u r f a c e  f e a t u r e s o  

The r a d a r  imagery b e s t  d e p i c t s  g e o l o g i c  f e a t u r e s  w i t h  t o p o g r a p h i c  

e x p r e s s i o n ,  so t h a t  c i n d e r  cones  (such a s  t h o s e  from s o u t h  o f  South 

S i s t e r  t o  Black ~ u t t e ) ,  s t r a t o v o l c a n o e s  ( such  a s  South S i s t e r ,  Mount 

T h i e l s o n ,  and Broken T O P ) ,  and v i s c o u s  l a v a  f lows  ( d a c i t e  f lows n e a r  

South s i s t e r )  a r e  w e l l  shown, whereas e x t e n s i v e  f e a t u r e l e s s  l a v a  p l a i n s  

( such  a s  t h o s e  on which t h e  s t r a t o v o l c a n o e s  a r e  b u i l t )  a r e  unrecogn izab le .  

C r a t e r s  a t o p  vo lcanoes  ( s o u t h  S i s t e r ,  c i n d e r  cones )  a r e  e s p e c i a l l y  

c l e a r ,  a s  a r e  p r e s s u r e  r i d g e s  and l o b e s  of v i s c o u s  f lows  and domes on 

t h e  s o u t h e r n  f l a n k s  of  South  S i s t e r ;  t h e i r  appearance  on t h e  imagery 

c l e a r l y  i d e n t i f i e s  them a s  v o l c a n i c  i n  o r i g i n ,  A t  l e a s t  t h r e e  l i n e a r  

r i d g e s  appear  e a s t  and n o r t h e a s t  of Black B u t t e  ( f i g ,  5 )  which c o i n c i d e  

w i t h  known f a u l t  s c a r p s  ( w e l l s  and Peck, 1961)"  

Tonal d i f f e r e n c e s  between rock u n i t s  a r e  s l i g h t  o r  a b s e n t  on t h e  

imagery,  i n  c o n t r a s t  t o  what Snavely and Wagner (1966)  found i n  wes te rn  

Oregon, The g e n e r a l  l i t h o l o g i c  s i m i l a r i t y  of t h e  r o c k s  of t h e  High 

Cascades  may account  f o r  t h e  l a c k  of t o n a l  d i f f e r e n c e s .  Moreover, t h e  

widespread s torm c loud  c o v e r  s u g g e s t s  t h a t  t h e  ground s u r f a c e  was wet 

from r e c e n t  r a i n s ,  which would t e n d  t o  reduce  d i f f e r e n c e s  i n  t o n e  

between rock u n i t s  by t h e  e f f e c t i v e  a b s o r p t i o n  of r a d a r  energy ,  





P e r t i n e n t  a e r i a l  photographs  a r e  no t  a t  hand, so d i r e c t  comparison 

w i t h  t h e  imagery ( f i g ,  4 )  cannot  be made. One a e r i a l  photo  pub l f shed  

w i t h  t h e  g e o l o g i c  map ( p e t e r s o n  and Groh, 1965, p. 5 )  shows many f e a t u r e s  

more c l e a r l y  t h a n  t h e  r a d a r  images, e s p e c i a l l y  s m a l l - s c a l e  s t r u c t u r e s  on 

b a s a l t i c  l a v a  f lows,  even though t h e  photograph i s  of poor  q u a l i t y .  

S t e r e o s c o p i c  photo coverage would be even more e f f e c t i v e .  

Eva lua t ion  of r a d a r  imagery f o r  g e o l o g i c  purposes  i n  t h i s  a r e a  

I n  comparison t o  t h e  g e o l o g i c  map based on photogeology and ground 

work, r a d a r  imagery shows v e r y  c l e a r l y  many g e o l o g i c  f e a t u r e s  w i t h  

c h a r a c t e r i s t i c  topograph ic  e x p r e s s i o n ,  but  f a i l s  t o  b r i n g  o u t  c e r t a i n  

s u b t l e  d i s t i n c t i o n s ,  such a s  between t h e  t o p o g r a p h i c a l l y  and c o m p o s i t i o n a l l y  

s i m i l a r  a n d e s i t e  and b a s a l t  l a v a  f lows.  It c l e a r l y  shows t h e  v o l c a n i c  

n a t u r e  o f  much of  t h e  t e r r a i n ,  e s p e c i a l l y  t h e  vo lcanoes  and v i s c o u s  l a v a  

f lows and domes, bu t  g i v e s  no i n d i c a t i o n  o f  t h e  n a t u r e  of t h e  f l a t  l a v a  

p l a i n .  The imagery shows l i n e a r  s c a r p s  which most probably  a r e  f a u l t s ,  

an i n t e r p r e t a t i o n  confirmed by g e o l o g i c  mapping. The imagery i s  h i n d e r e d  

by s t o r m s ,  though t h e  c r o s s  p o l a r i z e d  s t r i p  c u t s  through some of t h e  cover .  

Imagery flown d u r i n g  b e t t e r  weather  c o n d i t i o n s  would undoubtedly  supply 

- many more d e t a i l s .  The r a d a r  shows t o p o g r a p h i c  f e a t u r e s  i n  f o r e s t e d  

t e r r a i n  l e s s  c l e a r l y  t h a n  i n  b a r r e n  a r e a s ,  b u t  it i s  b e t t e r  i n  t imbered  

a r e a s  t h a n  a e r i a l  photography. The r a d a r  p e r m i t s  b e t t e r  i n t e r p r e t a t i o n  

i n  f o r e s t e d  a r e a s  of some g e o l o g i c  f e a t u r e s ,  such a s  l i n e a r  s t r u c t u r e s  

w i t h  topograph ic  e x p r e s s i ~ n ,  t h a n  does  b lack  and whi te  a e r i a l  photogk-aphy, 
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Figure 1. I n d e x  map, s h o w i n g  
area c o v e r e d  by radar imagery. 
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