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Abstract:
A detailed ecological study was made of a relict area which has been protected for 39 years and an
adjacent grazed pasture in Beaverhead Valley in southwestern Montana during the summers of 1953
and 1954. The study area is located at an elevation of 5100 to 5200 feet. The soils were classified as
sierozems, and four separate types occurred. The average annual precipitation at Dillon, Montana is
15.97 inches, 67 percent being received during the period April 1 to September 30. The average
temperature for this period is - 55.6° F. Vegetation density was determined by the point-transect
method. List quadrats were used to measure frequency and abundance of forbs and shrubs. Sampling
areas were located on each of the four soil types in the relict area and the grazed pasture. Soil profile
descriptions were made for each soil type. Differences in community composition on each soil type in
the relict area and the grazed pasture are presented in tabular form and are discussed. The
Agropyron-Poa type found on the most mature soils was assumed to be the climatic climax of the
region. Two edaphic climaxes are discussed. Agropyron spicatum was the dominant plant on the relict
area, whereas the grazing disclimax was dominated by Stipa comata. 
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A B S T R A C T

A d e t a i l e d  e c o l o g i c a l  s t u d y  w a s  m a d e  o f  a  r e l i c t  a r e a  w h i c h  h a s  b e e n  
p r o t e c t e d  f o r  39 y e a r s  a n d  a n  a d j a c e n t  g r a z e d  p a s t u r e  i n  B e a v e r h e a d  V a l l e y  
i n  s o u t h w e s t e r n  M o n t a n a  d u r i n g  t h e  s u m m e r s  o f  1 9 5  3 a n d  1 9 5 4 .  T h e  s t u d y  
a r e a  i s  l o c a t e d  a t  a n  e l e v a t i o n  o f  5 1 0 0  t o  5 2 0 0  f e e t .  T h e  s o i l s  w e r e  c l a s s i ­
f i e d  a s  s i e r o z e m s ,  a n d  f o u r  s e p a r a t e  t y p e s  o c c u r r e d .  T h e  a v e r a g e  a n n u a l  
p r e c i p i t a t i o n  a t  D i l l o n ,  M o n t a n a  i s  1 5 . 9 7  i n c h e s ,  67  p e r c e n t  b e i n g  r e c e i v e d  
d u r i n g  t h e  p e r i o d  A p r i l  I t o  S e p t e m b e r  3 0 .  T h e  a v e r a g e  t e m p e r a t u r e  f o r  
t h i s  p e r i o d  i s  -5 5 .  6° F.  V e g e t a t i o n  d e n s i t y  w a s  d e t e r m i n e d  b y  t h e  p o i n t -  
t r a n s e c t  m e t h o d .  L i s t  q u a d r a t s  w e r e  u s e d  t o  m e a s u r e  f r e q u e n c y  a n d  a b u n ­
d a n c e  o f  f o r b s  a n d  s h r u b s .  S a m p l i n g  a r e a s  w e r e  l o c a t e d  o n  e a c h  o f  t h e  
f o u r  s o i l  t y p e s  i n  t h e  r e l i c t  a r e a  a n d  t h e  g r a z e d  p a s t u r e .  S o i l  p r o f i l e  d e s ­
c r i p t i o n s  w e r e  m a d e  f o r  e a c h  s o i l  t y p e .  D i f f e r e n c e s  i n  c o m m u n i t y  c o m p o ­
s i t i o n  on  e a c h  s o i l  t y p e  i n  t h e  r e l i c t  a r e a  a n d  t h e  g r a z e d  p a s t u r e  a r e  p r e ­
s e n t e d  i n  t a b u l a r  f o r m  a n d  a r e  d i s c u s s e d .  T h e  A g r o p y r o n - P o a  t y p e  f o u n d  o n  
t h e  m o s t  m a t u r e  s o i l s  w a s  a s s u m e d  t o  b e  t h e  c l i m a t i c  c l i m a x  o f  t h e  r e g i o n .  
T w o  e d a p h i c  c l i m a x e s  a r e  d i s c u s s e d .  A g r o p y r o n  s p i c a t u m  w a s  t h e  d o m i n a n t  
p l a n t  o n  t h e  r e l i c t . a r e a ,  w h e r e a s  t h e  g r a z i n g  d i s c l i m a x  w a s  d o m i n a t e d  b y  
S t i p  a  c o m a t a .
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I N T R O D U C T I O N  . ,

" C u r r e n t  r a n g e  v e g e t a t i o n  i s  m o r e  o f t e n  t h a n  n o t  a  p r o d u c t  o f  v a r y i n g  

d e g r e e s  o f  p a s t  d i s t u r b a n c e  b y  m a n ' s  l i v e s t o c k .  G r a z i n g  d i s c l i m a x e s  o c c u r  

o v e r  s u c h  v a s t  a r e a s ,  a n d  a r e  o f  s u c h  l o n g  s t a n d i n g ,  t h a t  m a n y  s t o c k m e n  d o  

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

k i n d  o f  v e g e t a t i o n . " ^  T h i s  a p p e a r s  t o  b e  t r u e  o f  t h e  g r a s s l a n d s  o c c u r r i n g  o n  

t h e  l o w e r  b e n c h e s  a n d  t e r r a c e s  o f  B e a v e r h e a d  V a l l e y  i n  s o u t h w e s t e r n  M o n t a n a .  

S i n c e  t h e  v a l l e y  w a s  s e t t l e d  i n  t h e  l a t e  1 8 0 0 s ,  m o s t  o f  t h i s  g r a s s l a n d  h a s  b e e n  

u s e d  f o r  s p r i n g - f a l l  r a n g e .  S t i p a  c o m a t a  i s  t h e  d o m i n a n t  g r a s s  o n  m o s t  o f  

t h e s e  s p r i n g -  f a l l  r a n g e s  a n d  g i v e s  t h e m  t h e  a p p e a r a n c e  o f  t h e  M i x e d  P r a i r i e  

A s s o c i a t i o n  ( W e a v e r  a n d  C l e m e n t s ,  1 9 3 8 ) .  I n t e r s p e r s e d  i n  t h e  g r a s s l a n d  a r e  

c o m m u n i t i e s  o f  p l a n t s  d o m i n a t e d  b y  E u r o t i a  l a n a t a  a n d  C h r y s o t h a m n u s  

v i s c i d i f l o r u s  ( F i g .  I ) .

T h e  v e g e t a t i o n  o f  s o u t h w e s t e r n  M o n t a n a  h a s  n o t  b e e n  s t u d i e d  i n t e n s i v e l y .  

R e i t z  a n d  M o r r i s  (1 9 3 9 )  d i v i d e d  t h e  r a n g e l a n d s  o f  M o n t a n a  i n t o  t h r e e  r e g i o n s  

b a s e d  o n  t h e  d o m i n a n t  t y p e  o f  v e g e t a t i o n .  T h e y  i n c l u d e d  B e a v e r h e a d  V a l l e y  

i n  t h e  C e n t r a l  M o u n t a i n  R e g i o n  w h i c h  w a s  d e s c r i b e d  as  b e i n g  m a d e  u p  o f  f o u r  

v e g e t a t i o n  t y p e s :  S h o r t  g r a s s ,  m i x e d  g r a s s ,  o p e n  f o r e s t ,  a n d  t h e  p a c i f i c

■s
b u n c h g r a s s  t y p e .  M o r r i s  ( 1 9 4 6 )  c l a s s i f i e d  t h e  g r a s s l a n d s  o f  M o n t a n a  i n t o  t w o  

c o m p l e x e s :  M i x e d  P r a i r i e  o c c u p y i n g  t h e  G r e a t  P l a i n s ,  a n d  P a l o u s e  P r a i r i e  i n

t h e  w e s t e r n  v a l l e y s  a n d  f o o t h i l l s .  T h e s e  i n  t u r n  w e r e  d i v i d e d  i n t o  s u b h u m i d ,  

s e m i a r i d ,  a n d  a r i d  a s s o c i a t i o n s  c o r r e s p o n d i n g  t o  s o i l  z o n e s .  D o m i n a n t  s p e c i e s  

w e r e  i n d i c a t e d  f o r  e a c h  o f  t h e  a s s o c i a t i o n s  u n d e r  m o d e r a t e  a n d  h e a v y  g r a z i n g

I Cooper, H. W ., 1953. Amounts of b ig  sagebrush in  p lan t com m unities near Tensleep, Wyoming, as 
a ffec ted  by grazing trea tm en t. Ecology 34, p . 186»



5

o n  t w o  d i f f e r e n t  s o i l  t e x t u r e s .  W r i g h t  a n d  W r i g h t  (1 9 4 8 )  m a d e  a n  e c o l o g i c a l  

s t u d y  o f  t h e  g r a s s l a n d s  o f  s o u t h -  c e n t r a l  M o n t a n a .  T h e y  d e s c r i b e d  i n  d e t a i l  

t e n  r e l i c t  a r e a s  a n d  g r o u p e d  t h e s e  i n t o  t y p e s  b a s e d  u p o n  t h e  d o m i n a n t  g r a s s e s .  

T h e  d i v e r s i t y  o f  t h e  g r a s s l a n d s  o f  s o u t h - c e n t r a l  M o n t a n a  w a s  a t t r i b u t e d  t o  t h e  

e x t r e m e  t o p o g r a p h i c  v a r i a t i o n ,  w i t h  i t s  a s s o c i a t e d  c l i m a t i c  d i f f e r e n c e s ,  a n d  

w a s  r e f e r r e d  t o  a s  a  t e n s i o n  z o n e  l y i n g  b e t w e e n  t h e  P a l o u s e  P r a i r i e  a n d  M i x e d  

P r a i r i e  A s s o c i a t i o n s .

O b s e r v a t i o n s  m a d e  o n  r e l i c t  a r e a s  d u r i n g  1 9 5 3  a n d  1 9 5 4  h a v e  i n d i c a t e d  t o  

t h e  a u t h o r  t h a t  t h e  p r e s e n t  M i x e d  P r a i r i e  A s s o c i a t i o n  o c c u p y i n g  t h e  l o w e r  e l e ­

v a t i o n s  o f  B e a v e r h e a d  V a l l e y  i s  a  d i s c l i m a x  t h a t  h a s  r e s u l t e d  f r o m  o v e r g r a z i n g
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a n  o r i g i n a l  P a l o u s e  o r  B u n c h g r a s s  P r a i r i e  t y p e  o f  v e g e t a t i o n .  I n  s u p p o r t  o f  

t h e s e  o b s e r v a t i o n s  t h i s  t h e s i s  p r e s e n t s  t h e  r e s u l t s  o f  a  d e t a i l e d  s t u d y  o f  a 

r e l i c t  a r e a  w h i c h  h a s  b e e n  p r o t e c t e d  f r o m  g r a z i n g  f o r  t h e  l a s t  3 9  y e a r s .

A C K N O W L E D G E M E N T S

T h e  a u t h o r  w i s h e s  t o  a c k n o w l e d g e  t h e  a s s i s t a n c e  o f  D r .  J .  C .  W r i g h t  w h o  

d i r e c t e d  t h e  s t u d y  a n d  a i d e d  i n  t h e  p r e p a r a t i o n  o f  t h e  m a n u s c r i p t .  S i n c e r e  

a p p r e c i a t i o n  i s  e x t e n d e d  t o  M r .  A .  A .  A n d e r s o n  o f  t h e  S o i l  C o n s e r v a t i o n  S e r ­

v i c e  f o r  a s s i s t a n c e  i n  d e s c r i b i n g  t h e  s o i l  p r o f i l e s .  D r .  E.  J .  D y k s t e r h u i s ,  

S o i l .  C o n s e r v a t i o n  S e r v i c e ,  g e n e r o u s l y  c o n t r i b u t e d  l i t e r a t u r e  f r o m  h i s  p e r ­

s o n a l  f i l e s .

D E S C R I P T I O N  O F  S T U D Y  A R E A

T h e  s t u d y  a r e a  l i e s  a t  a n  a l t i t u d e  b e t w e e n  5 1 0 0  a n d  5 2 0 0  f e e t  a b o v e  s e a  

l e v e l  a n d  i s  l o c a t e d  a b o u t  t h r e e  m i l e s  s o u t h  o f  D i l l o n ,  M o n t a n a  o n  a  l o w  

g e n t l y  s l o p i n g  t e r r a c e  f o r m e d  b e t w e e n  B e a v e r h e a d  R i v e r  a n d  B l a c k t a i l  D e e r  

C r e e k .  T h e  s o i l s  a r e  c l a s s i f i e d  a s  s i e r o z e m s ,  b e i n g  l i g h t  g r a y - b r o w n  i n  c o l ­

o r  a n d  c a l c a r e o u s  t h r o u g h o u t .  T h e  p a r e n t  m a t e r i a l  i s  t e r t i a r y  l a k e  b e d  s e d i ­

m e n t .

T h e  r e l i c t  a r e a  i s  f e n c e d  o n  a l l  s i d e s  a n d  i s  a b o u t  1 6  f e e t  w i d e  a n d  o n e  

m i l e  l o n g  ( F i g .  2 ) .  A c c o r d i n g  t o  t h e  p r e s e n t  o w n e r s ,  t h e  a r e a  w a s  f e n c e d  i n  

1 9 1 5 ,  a n d  p r e v i o u s  t o  t h a t  t i m e  i t  w a s  g r a z e d  a n d  h a d  t h e  g e n e r a l  a p p e a r a n c e  

o f  t h e  p a s t u r e s  p r e s e n t l y  a d j a c e n t  to. i t .  A l t h o u g h  t h e  a r e a  h a s  b e e n  g r a z e d  

o n  s e v e r a l  o c c a s i o n s  w h e n  t h e  f e n c e s  w e r e  i n  n e e d  o f  r e p a i r ,  i t  h a s  n o t . b e e n  

g r a z e d  s i n c e  1 9 4 0 ,

F o u r  s o i l  t y p e s  a r e  f o u n d  i n  t h e  s t u d y  a r e a  ( T a b l e  I ) .  T h r e e  a r e  l o a m s ;
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t w o  o f  t h e  l o o m s  a r e  d e e p  s o i l s ,  o n e  o f  w h i c h  i s  g r a v e l l y .  T h e  t h i r d  l o a m  i s  

a s h a l l o w  s o i l  a n d  r e c e i v e s  a d d i t i o n a l  m o i s t u r e  f r o m  r u n o f f  d u r i n g  h e a v y  r a i n s  

o r  p e r i o d s  o f  r a p i d  s n o w m e l t .  T h e  f o u r t h  s o i l  t y p e  i s  a  d e e p  s a n d y  l o a m  l a c k ­

i n g  a l i m e  l a y e r .

An  a c c u r a t e  h i s t o r y  o f  g r a z i n g  u s e  w a s  n o t  a v a i l a b l e  o n  t h e  a d j o i n i n g  6 4 0  

a c r e  p a s t u r e .  H o w e v e r ,  d u r i n g  1 9 5 3 a n d  1 9 5 4  a p p r o x i m a t e l y  1 5 0  c o w s  w i t h  

c a l v e s  w e r e  t u r n e d  i n t o  t h e  p a s t u r e  d u r i n g  t h e  f i r s t  w e e k  i n  M a y  a n d  w e r e  k e p t  

t h e r e  u n t i l  J u l y  I .  T h e  p a s t u r e  w a s  u t i l i z e d  a g a i n  i n  t h e  f a l l  o f  t h e  y e a r  b y  

a p p r o x i m a t e l y  I 5 0  c o w s  f o r  a  f o u r  t o  s i x  w e e k  p e r i o d .  A b o u t  f i v e  h o r s e s  g r a z ­

e d  i n  t h e  p a s t u r e  p e r i o d i c a l l y  d u r i n g  t h e  e n t i r e  y e a r .  A c c o r d i n g  t o  t h e  o w n e r



T A B L E  I .  S O I L  P R O F I L E  D E S C R I P T I O N S

SOIL TYPE HORIZON DEPTH BOUNDARY COLOR TEXTURE STRUCTURE CONSISTENCE REACTION

Al 0-6" clear, dry: lig h t brownish gray loam  moderate, thin p la ty dry: soft slight
smooth moist: dark grayish brown moist: friable effervescence

DEEP B2 6-15" clear, dry: pale brown silt loam  m oderate, coarse dry: slightly  hard slight
LOAM smooth moist: brown prism atic to  coarse moist: friable effervescence
AND DEEP 
GRAVELLY Cca 15-25" clear, dry: very pale brown

subangulcr blacky 
loam  weak, m edium

subangular blacky
dry: soft strong

LOAM* smooth moist: brown moist: friable effervescence
C 25-38" clear,

smooth
dry: ligh t yellowish brown fine sandy massive 
moist: yellowish brown loam

dry: soft 
moist: friable

slight
effervescence

D 38"plus unassorted sands and gravels

Al 0-6" clear, dry: lig h t brownish gray loam  m oderate, thin p laty  dry: soft slight
smooth moist: dark gray-brown moist: friable effervescence

B2 6-11" clear, dry: pale brown silt loam  m oderate, coarse dry: slightly hard slight
SHALLOW smooth moist: brown prism atic to  m cder- moist: friable effervescence
LOAM ately  coarse 

subangular blocky
Cca 11-22" clear, dry: very pale brown silt loam  m oderate, m edium dry: slightly  hard violent

smooth moist: brown subangular blocky m oist: friable effervescence
C 22-30"plus; unassorted sands and gravels

Al 0-3" clear, dry: ligh t brownish gray sandy loam  weak, fine crumb dry: soft strong
smooth moist: dark gray-brown moist: friable effervescence

B2 3-11" clear, dry: lig h t brownish gray silt loam  m oderate, coarse dry: slightly  hard strong
DEEP smooth m oist: dark gray-brown prism atic moist: friable effervescence
SANDY C 11-22" abrupt, dry: pale  brown sandy loam  m edium , dry: soft strong
LOAM smooth moist: brown subangular blocky moist: friable effervescence

A lb 22-25" clear, dry: ligh t brownish gray silty  clay  m oderate, thin p la ty  dry: slightly  hard strong
smooth moist: dark gray-brown loam moist: sticky♦♦ effervescence

B 2b 25-36" clear, dry: lig h t brownish gray silt loam  m oderate, coarse dry: slightly hard strong
smooth m oist: dark gray-brown subangular blocky moist: friable effervescence

Cb 36-43" clear, dry: pale  brown fine sandy massive dry: soft strong
smooth moist: brown loam moist: friable effervescence

43"plus unassorted sands and gravels *■

♦contains 20% gravel 

♦♦sticky when w et
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t h i s  r a t e  o f  s t o c k i n g  h a s  b e e n  p r a c t i c e d  f o r  t h e  p a s t  4 0  or  5 0  y e a r s .

C L I M A T E

A v e r a g e  m o n t h l y  p r e c i p i t a t i o n  a n d  t e m p e r a t u r e  d a t a  f o r  D i l l o n ,  M o n t a n a  

c o v e r i n g  a p e r i o d  o f  S3 y e a r s  a r e  p r e s e n t e d  i n  T a b l e  I I .

T A B L E  I I .  C L I M A T I C  D A T A  F O R  D I L L O N ,  M O N T A N A

Jan Feb Mcr Apr May Jun Jul Aug Sep Oct Nov Dec

Ann­
ual
Ave.

Apr. I 
to

S e p .30

Ave. pp t. ( in .) 0 .8 3 0 .7 2 1 .16 1.68 2 .69 2 .44 1 .39 1 .18 1 .4 0 0 .9 4 0 .8 0 0 .7 4 15 .97 10.78

Ave. tem p . ( 0Ft ) 22 .5 27 .0 34 .0 43 .2 50 .6 57 .8 65.1 63 .0 54 .0 45 .8 34 .5 26 .2 43 .9 55 .6

T h e  s i e r o z e m  s o i l s  o f  t h e  s t u d y  a r e a  i n d i c a t e  t h a t  t h e  a v e r a g e  a n n u a l  p r e ­

c i p i t a t i o n  r e c e i v e d  t h e r e  i s  c o n s i d e r a b l y  l o w e r  t h a n  r e p o r t e d  a t  D i l l o n .  H o w ­

e v e r ,  s e a s o n a l  d i s t r i b u t i o n  o f  p r e c i p i t a t i o n  a n d  a v e r a g e  a n n u a l  a n d  m o n t h l y  

t e m p e r a t u r e s  s h o u l d  b e  c o m p a r a b l e .  O f  t h e  t o t a l  a v e r a g e  a n n u a l  p r e c i p i t a t i o n  

6 7  p e r c e n t  i s  r e c e i v e d  b e t w e e n  A p r i l  I a n d  S e p t e m b e r  3 0 .  M a y  a n d  J u n e  a r e  

t h e  m o n t h s  o f  h e a v i e s t  r a i n f a l l .  T h e  a v e r a g e  t e m p e r a t u r e  d u r i n g  t h e  p e r i o d  

A p r i l  I t o  S e p t e m b e r  30 i s  5 5 .  6 ” F .  C o m p a r e d  t o  M i l e s  C i t y ,  a  G r e a t  P l a i n s  

s t a t i o n ,  w h e r e  t h e  a v e r a g e  t e m p e r a t u r e  f o r  t h e  s a m e  p e r i o d  i s  6 2 . 9 °  F.  , D i l l o n  

h a s  c o o l  s u m m e r s .  T h e  a v e r a g e  d a t e  o f  t h e  l a s t  k i l l i n g  f r o s t  i n  t h e  s p r i n g  i s  

M a y  22  a n d  t h e  a v e r a g e  d a t e  o f  t h e  f i r s t  k i l l i n g  f r o s t  i n  t h e  f a l l  i s  S e p t e m b e r  

1 2 ,  g i v i n g  a n  a v e r a g e  f r o s t  f r e e  s e a s o n  o f  1 1 2  d a y s .  A c c o r d i n g  t o  t h e  T h o r n -  

t h w a i t e  (1 9 4 8 )  s y s t e m  o f  c l a s s i f y i n g  c l i m a t e ,  D i l l o n  h a s  a m i c r o t h e r m a l ,  d r y  

s u b h u m i d  c l i m a t e  w i t h  l i t t l e  o r  n o  w a t e r  s u r p l u s .

M E T H O D S  OF  S T U D Y

A l l  s p e c i e s  o f  p l a n t s  e n c o u n t e r e d  o n  t h e  a r e a  w e r e  c o l l e c t e d  a n d
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i d e n t i f i e d  ( T a b l e  I I I ) .  '

T h e  v e g e t a t i o n  o f  t h e  s t u d y  a r e a  a n d  t h e  p a s t u r e  w a s  s a m p l e d  i n  d e t a i l  b y  

t h e  p o i n t - t r a n s e c t  m e t h o d  ( C l a r k e  e t  a l .  , 1 9 4 2 )  a n d  b y  l i s t  q u a d r a t s . A r e c ­

t a n g u l a r  f r a m e  f o u r  f e e t  l o n g  a n d  o n e  f o o t  w i d e  w a s  u s e d  i n  m a k i n g  l i s t  q u a d ­

r a t s .  D e n s i t y  o f  t h e  v e g e t a t i o n  w a s  o b t a i n e d  b y  t h e  p o i n t - t r q n s e c t  m e t h o d .  

L i s t  q u a d r a t s  w e r e  u s e d  t o  d e t e r m i n e  f r e q u e n c y  a n d  a b u n d a n c e  o f  h e r b a c e o u s  

a n d  s h r u b b y  s p e c i e s .  .

T h e  p o i n t - t r a n s e c t  m e t h o d  w a s  m o d i f i e d  t o  a d a p t  i t  t o  t h e  s m a l l  s i z e  o f  

t h e  a r e a s  s t u d i e d .  T h e  p o i n t  f r a m e  w a s  p l a c e d  a t  i n t e r v a l s  o f  t w o  f e e t  a l o n g  

a  2 0 0  f o o t  t r a n s e c t  o n  t h e  d e e p  l o a m ,  d e e p  g r a v e l l y  l o a m ,  a n d  s a n d y  l o a m  

s o i l s . O n e  f o o t  i n t e r v a l s  a l o n g  a  1 0 0  f o o t  t r a n s e c t  w e r e  u s e d  o n  t h e  s h a l l o w  

l o a m  s o i l .  O n  e a c h ,  s o i l  t y p e  t h e  g r a z e d  a n d  u n g r a z e d  v e g e t a t i o n  w a s  s a m p l e d  

b y  1 0 0  f r a m e s  o f  t e n  p o i n t s  e a c h .  A " h i t "  w a s  s c o r e d  o n  g r a s s e s  o n l y  i f  t h e  

p o i n t  w a s  i n  c o n t a c t * w i t h  t h e  p l a n t  a t  g r o u n d  l e v e l .  " H i t s "  o n  f o r b s  a n d  

s h r u b s  w e r e  s c o r e d  o n l y  w h e n  t h e  p l a n t  c a m e  i n  c o n t a c t  w i t h  t h e  p o i n t  f r o m  

g r o u n d  l e v e l  t o  a  h e i g h t  o f  t w o  i n c h e s  a b o v e  t h e  g r o u n d .  T h i s  w a s  d o n e  b e ­

c a u s e  i t  w a s  n o t i c e d  t h a t  w h e n  t h e  b r a n c h e s  o f  t h e  s h r u b s  w e r e  t w o  or  m o r e  

i n c h e s  a b o v e  t h e  g r o u n d ,  t h e  a r e a  u n d e r n e a t h  w a s  f r e q u e n t l y  d o m i n a t e d  b y  

g r a s s  p l a n t s .  B e c a u s e  t h e  g r a s s  p l a n t s  a c t u a l l y  d o m i n a t e d  t h e  s o i l  u n d e r  t h e  

s h r u b s , i t  w a s  f e l t  t h a t  a  m e a s u r e m e n t  o f  c o m p l e t e  c r o w n  c o v e r a g e  o f  t h e  

s h r u b s  w a s  n o t  s i g n i f i c a n t .  •

S o i l  p r o f i l e  d e s c r i p t i o n s  w e r e  m a d e  a c c o r d i n g  t o  t h e  m e t h o d  p r e s e n t l y  

u s e d , b y  t h e  S o i l  C o n s e r v a t i o n  S e r v i c e .

D I S C U S S I O N  A N D  C O N C L U S I O N S

C o n s i d e r i n g  t h e  r e l i c t  a r e a  as  a  w h o l e ,  t h e  p e r c e n t a g e  o f  s o i l  s u r f a c e
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T A B L E  I I I .  S C I E N T I F I C  N A M E S  O F  P L A N T S  U S E D .

GRASSES AND SEDGES:

Agropyron cristatum  (L. ) Beany.
Agropyron sm ith ii Rydb.
Agropyron spicatum  (pursh ,) Scribn. and Smith 
Bouteloua gracilis (FfflK) Lag.
Bromus tectorum  L.
Calam agrostis m ontanensis Scribn.
K oeleria crista ta  (L .) Pers.
Cryzopsis hym enoides (Roem . and Schult. ) Ricker 
Poa conbyi (Scribn. ) Piper 
Poa pratensis L.
Poa secunda Presl.
S itanion hysterix (N u tt.) J . G . Smith 
S tipa co m ata  T rin. and Rupr.
S tipa viridula Trin,
Carex eleocharis Bailey

FORBS AND SHRUBS:

A chillea lanulcsa Nutt,
Agcseris g lauca (Pursh,) D. D ietr.
A llium  tex tile  Nels. and M acbr.
Antennaria  m icrophylla Rydb,
A rtem isia frigida W illd.
A rtem isia ludoviciana Nutt.
A rtem isia trid en ta ta  Nutt.
Aster scopulcrum  Gray 
Astragalus inflexus Dougl,
Astragalus miser Dougl. vcr. decumbens (N u tt.) Cronq. 
A triplex~nuttallli A. Watts 
Besseya c ineria  (R a f .) Penn,
Chrysothamnus nausecsus (P a ll .) Britt.
Chrysothamnus viscidiflorus (Hook, ) Nutt.
Cynogiossum offic inale ET 
Erigeron compositus Pursh.
Erigeron pum ilis Nutt.
Eriogonum ovalifo lium  Nutt.
Eriogonum m icrothecum  Nutt.
Erysimum cheiranthoides L.
Eurotia Iana ta  (Pursh.) Moq.
Gaura coccinea Pursh.
G rindelia squarrosa (Pursh.) Dunal 
Haplopappus acaulis (N u tt.) Gray 
Lappula redowskii (H crnem .) Greene 
Lithospermum incisum  Lehon.
Musineon d ivaricatum  (Pursh .) Raf.
O puntia po lyacantha Haw.
Phlox hoodii R ich.
Phlox longifo lia Nutt.
Poten tilla  pennsylvanica L.
Ribes setosum Lindl.
Sphaeralcea cocc inea  (Pursh.) Rydb.
T araxacum  officinale Weber 
Tragopogon dubius Scop.
V icia  sparsifolia Nutt.
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o c c u p i e d  b y  a l l  s p e c i e s  a v e r a g e d  1 5 . 3  p e r c e n t .  G r a s s e s '  a n d  s e d g e s  m a d e  u p  

1 0 . 6  p e r c e n t  o f  t h i s  c o v e r ,  s h r u b s  3 . 1  p e r c e n t ,  a n d  f o r b s  1 . 6  p e r c e n t .

A g r o p y r o n  s p i  c a t u r n  w a s  t h e  d o m i n a n t  g r a s s , m a k i n g  u p  3 3 , 3  p e r c e n t  o f  

t h e  t o t a l  d e n s i t y .  P o a  s e c u n d a  a n d  A g r o p y r o n  s m i t h i i , f o r m i n g  1 4 . 4  p e r c e n t  

a n d  7 . 2  p e r c e n t  o f  t h e  t o t a l  c o v e r  r e s p e c t i v e l y ,  w e r e  t h e  m o s t  i m p o r t a n t  

a s s o c i a t e d  g r a s s e s .  T h e s e  t h r e e  g r a s s e s  f o r m e d  5 4 . 9  p e r c e n t  o f  t h e  t o t a l  d e n ­

s i t y .  N o  a t t e m p t  w a s  m a d e  t o  d i f f e r e n t i a t e  b e t w e e n _ P »  s e c u n d a  a n d  P o a  c a,n-  

b y i  i n  t h e  f i e l d ;  t h e r e f o r e ,  b o t h  o f  t h e s e  s p e c i e s  a r e  r e f e r r e d  t o  as  P_. s e c u n -  

d a .  C a l a m a g r o s t i s  m o n t a n e n s i s , S t i p a  c o m a t a , O r y z o p s i s  h y m e n o i d e s , a n d  

C a r e x  e l e o c h a r i s  w e r e  o f  s e c o n d a r y  i m p o r t a n c e ,  m a k i n g  u p  1 4 . 4  p e r c e n t  o f  

t h e  b a s a l  a r e a .

Of  " t h e  f o r b s  a n d  s h r u b s ,  E u r o t i a  l a n a t a  w a s  t h e  m o s t  i m p o r t a n t  c o m p o n e n t ,  

m a k i n g  u p  4 6 . 8  p e r c e n t  o f  t h e  n o n -  g r a s s y  c o v e r .  C h r y s o t h a m n u s  v l s c i d i f l o r u s  , 

w a s  o f  n e x t  i m p o r t a n c e  f o r m i n g  1 4 . 9  p e r c e n t  o f  t h e  c o m b i n e d  a r e a  o f  f o r b s  v 

a n d  s h r u b s .  P h l o x  I o n g i f o l i a 1 L a p p u l a  r e d o w s k i i , S p h a e r a l c e a  c o c c i n e a , A s t ­

r a g a l u s  m i s e r  v a r .  d e c u m b e n s , V i c i a  S p a r s i f o l i a 1 a n d  t h e  s h r u b  A t r i p l  e x  n u t -  

t a l l i i  f o r m e d  2 5 . 5  p e r c e n t  o f  t h e  n o n -  g r a s s y  c o v e r .

A b u n d a n c e  d a t a  s h o w  t h a t  20  s p e c i e s  o f  f o r b s  a n d  6 s h r u b s  w e r e  s u f f i c i e n t ­

l y  a b u n d a n t  t o  o c c u r  i n  a n  a v e r a g e  o f  t w o  p e r c e n t  o r  m o r e  o f  t h e  l i s t  q u a d ­

r a t s  ( T a b l e  I V ) .  '

V a r i a t i o n  i n  s o i l  t e x t u r e  a n d  p r o f i l e  d e p t h  c a u s e d  a  s i g n i f i c a n t  c h a n g e  i n  

r e l a t i v e  d o m i n a n c e  as  c a n  b e  s e e n  f r o m  a n  e x a m i n a t i o n  o f  T a b l e  V a n d  F i g u r e  

3 .

O n  t h e  d e e p  l o a m  s o i l  ( F i g .  4 ) ,  A .  s p i c a t u m  m a d e  u p  6 6 . 8  p e r c e n t  o f  t h e  

t o t a l  v e g e t a t i o n ,  d e c l i n e d  t o  5 1 . 8  p e r c e n t  o n  t h e  d e e p  g r a v e l l y  l o a m  ( F i g . 5 ) ,
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T A B L E  I V .  F R E Q U E N C Y  A N D  A B U N D A N C E  O F  S H R U B S  A N D  F O R B S .

SPECIES NAME FREQUENCY % ABUNDANCE*

Phlox longifo lia 54 76 .0
S phaeralcea coccinea 38 21 .0
A triplex n u tta llii 32 8 .0
Eurotia lan a ta 30 25 .5
Chrvsothamnus viscidiflcrus 30 13 .5
Lappula re'dowskii 28 56 .0
A rtem isia M gida 18 6 .5
V icia  spofsifc lia 10 10 .5
O puntia polyacantha 10 2 .5
Gaura coccinea 8 2 .0
Taraxacum  officinale 8 2 .0
Astragalus m iser 4 5 .5
Chrysothamnus nauseosus 4 1 .5
Haplopappus acdulis 4 1 .0
A ntennaria m icrophylia 4 1 .0
A rtem isia ludoviciana 2 4 .0
Phlox hoodii 2 1 .0
Tragopogon dubius 2 1 .0
A chillea ld n u lcsa 2 0 .5
Agcseris plane a 2 0 .5
Erigeron pum ilis 2 0 .5
Eriogonum ovalifolium 2 0 .5
Eriogonum m icrothecum 2 0 .5
G rindelia squarrosa 2 0 .5
Musineon divaricatum 2 0 .5
Erysimum cheiranthoides 2 0 .5
A llium  te x tile t** -***
A rtem isia M den ta ta t -
Aster scopuldrum t -
Astragalus inflexus t -
Besseya c in eria t -
Cynoglcssum officinale t -
Erigeron com pcsitus t -
Lithospermum incisum t -
Potentilld  pennsyl'vanica t -
Ribes setosum t -

* Average number of plants per 100 square fee t of area .
** Frequency less than 2%.
*** Less than I p lan t per 200 square fee t of area .



TABLE V.  DE NS I T Y OF VEGE T AT I ON IN PERCENT

DEEP LOAM DEEP GRAVELLY DEEP SANDY ENTIRE STUDY
SOIL LOAM SHAl.LOW LOAM LOAM AREA

GRASSES AND GRASSLIKE PRO- PRO- PRO- PRO- PRO-
PLANTS TECTED GRAZED TECTED GRAZED TECTED GRAZED TECTED GRAZED TECTED GRAZED

Agropyron spicatum 1 1 .7 1 .5 6 .9 1 .8 1 .8 .4 5.1 .9
Poa canbyi )
Poa secunda ) .6 .1 .7 — 1 .5 .1 6 .3 2 .4 2 .2 .6
Agropyron sm ithii .7 .7 .1 1 .3 1 .4 1 .6 .4 1.1 .4
Calam agrostis montanensis — ——— ——— ——— ——— 3 .7 .6 mm mm mm .9 .1
Stipa com ata .2 .9 .4 2 .3 1 .0 4 .7 1 .0 3 .3 .6 2 .8
Oryzopsis hym enoides .5 .5 1 .4 .4 .3 .2 mm mm mm mm .5 .3
Carex eleocharis -  — .1 — .3 .1 .4 .2 .2 .1

TOTAL GRASS DENSITY 13 .7 3 .0 9 .3 4 .6 9 .9 6 .5 9 .3 6 .3 10 .6 5 .2

SHRUBS AND FORBS

Eurotia lan a ta .1 .3 8 .6 2 .3 2 .2 .5
Chrysothamnus viscidiflcrus 1 .6 1 .6 1 .2 .2 .2 .3 .7 .5
Phlox longifo lia 1 .3 .2 .7 .3 .1 .5 .1
A triplex n u tta llii .4 .2 .1 .1 .3 .1 .2 .2 .1
Lappula redowskii — eeeeee .1 .9 .2
Sphaeralcea coccinea .3 .1 .2 .3 .1 mmrnmmm .1 .1 .1
Astragalus m iser var. decumbens mammm .4 mmrnmmm mmrnmmm .1
V icia sparsifo lia M — — — .3 ——■ mmmmrn ■  •i — mm mm mm mm .1
Chrysothamnus nauseosus mm am mm mm^mm .3 mm mm mm mmmmmmm .mmmmmmm

O puntia po lyacantha — — — — .3 ■ ■■» .1 .2 mm ■ ## .1 .2 . t .1 5
Phlox hoodii .1 mm mm mm _  w i  — — _ _ _

Artem isia lrigida ■  ■ ■ ■ .1 .1 .1
Astragalus inflexus “  ■  ■ ■ .1 ■ ■ ■ mmmmmmm — — I _ _ _ _

Gaura coccinea .1 ■ ■w mmrnmmm mmrnmmm m m m m

Taraxacum  officinale .1 mm mm mm — — — mmrnmmm mmrnmmm mmrnmmm m m m m

TOTAL SHRUBS AND FORBS 3 .8 2 .7 3.1 1 .1 1 .5 0 .5 9 .8 2 .6 4 .7 * 1 .7 *

TOTAL DENSITY 17 .5 5 .7 1 3 .3 5 .7 11 .3 7 .0 19.1 8 .9 1 5 .3 * 6 .8 *

♦Totals in  these columns are averages of the sums of the to tals shown for each of the four soil types,
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F I G .  3 .  PERCENTAGE COMPOSITION OF MAJOR PLANTS BY SOIL TYPES,



- 1 6 -

F I G .  4 .  AGROPYRON-BOA TYPE ON DEEP LOAM SOIL.

F I G .  5 .  AGROPYRON-POA TYPE ON DEEP GRAVELLY LOAM SOIL.



I S  p e r c e n t  o n  t h e  s h a l l o w  l o a m  ( F i g .  6 ) ,  a n d  w a s  n o t  r e c o r d e d  o n  t h e  d e e p  

s a n d y  l o a m  ( F i g .  7 ) .  I n  c o n t r a s t ,  t h e  i m p o r t a n c e  o f  P.  s e c u n d a  i n c r e a s e d ,  

f o r m i n g '  3 . 4  p e r c e n t  o f  t h e  v e g e t a t i o n ,  o n  t h e  d e e p  l o a m ,  5 . 3  p e r c e n t  o n  t h e  

d e e p  g r a v e l l y  l o a m ,  1 3 . 2  p e r c e n t  o n  t h e  s h a l l o w  l o a m ,  a n d  3 2 . 9  p e r c e n t  on  

t h e  d e e p  s a n d y  l o a m ,  S t i p a  c o m a t a  l i k e w i s e  w a s  m o s t  a b u n d a n t  o n  t h e  s h a l ­

l o w  l o a m  a n d  d e e p  s a n d y  l o a m  s o i l s .  T h e  t w o  r h i z o m a t o u s  g r a s s e s ,  A .  s m i t h i i  

a n d  C .  m o n t a n e n s i s , t o g e t h e r  m a k i n g  u p  4 4 . 2  p e r c e n t  o f  t h e  t o t a l  d e n s i t y ,  

a s s u m e d  t h e  g r e a t e s t  d e g r e e  o f  d o m i n a n c e  o n  t h e  s h a l l o w  l o a m  s o i l .

O f  t h e  s h r u b s ,  E_. I a n a t a  w a s  t h e  d o m i n a n t  p l a n t  o n  t h e  d e e p  s a n d y  l o a m ,  

f o r m i n g  4 5  p e r c e n t  o f  t h e  v e g e t a t i o n ,  a n d  i t  w a s  a  m i n o r  c o m p o n e n t  o f  t h e  

c o m m u n i t i e s  o n  t h e  o t h e r  t h r e e  s o i l  t y p e s .  C h r y s o t h a m n u s  v i s c i d i f l o r u s  f o l -  

l o w e d  t h e  s a m e  t r e n d  a s  A .  s p i c a t u m , m a k i n g  u p  9 . 1  p e r c e n t  b n  t h e  d e e p  

l o a m ,  9 . 0  p e r c e n t  o n  t h e  g r a v e l l y  l o a m ,  1 . 5  p e r c e n t  o n  t h e  s h a l l o w  l o a m ,  

a n d  i t  w a s  n o t  e n c o u n t e r e d  o n  t h e  d e e p  s a n d y ' l o a m  s o i l .

T h e  t o t a l  d e n s i t y  o f  t h e  v e g e t a t i o n  o n  t h e  r e l i c t  a r e a  w a s  1 5 . 3  p e r c e n t  

c o m p a r e d  t o  6 . 8  p e r c e n t  o n  t h e  g r a z e d  a r e a .  T h e  d e n s i t y  o f  t h e  g r a s s e s  d r o p p  

f r o m  1 0 , 6  p e r c e n t  t o  5 . 2  p e r c e n t . .  . A gro  p y r o n  s p i c a t u m  d e c r e a s e d  i n  d e n s i t y  

f r o m  a n  a v e r a g e  o f  5 . 1  p e r c e n t  t o  0 . 9  p e r c e n t ;  _P. s e c u n d a  f r o m  2 . 2  p e r c e n t  

t o  0 . 6  p e r c e n t ;  A .  s m i t h i i  f r o m  1 . 1  p e r c e n t  t o  0 . 4  p e r c e n t ,  S t i p a  c o m a t a , 

h o w e v e r ,  i n c r e a s e d  i n  d e n s i t y  f r o m  0 . 6  p e r c e n t  t o  2 . 8  p e r c e n t ,  c o m p o s i n g  

3 3 , 3  p e r c e n t  o f  t h e  v e g e t a t i o n  o h  t h e  g r a z e d  p a s t u r e  c o m p a r e d  t o  4 , 0  p e r c e n t  

o n  t h e  r e l i c t  a r e a .

D e n s i t y  o f  s h r u b s  a n d  f o r b s  d e c l i n e d  f r o m  4 . 7  p e r c e n t  t o  1 . 7  p e r c e n t  l a r ­

g e l y  a s  a  r e s u l t  o f  t h e  r e d u c t i o n  i n  v i g o r  o f  jE. l a n a t a , w h i c h  s u f f e r e d  a  s i g ­

n i f i c a n t  d e c l i n e  i n  d e n s i t y  f r o m  2 . 2  p e r c e n t  t o  0 . 5  p e r c e n t .  T h e  c o v e r  o f
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F I G .  6 .  EDAPHIC CLIMAX OF RHIZOMATOUS GRASSES OCCUPYING DEPRESSION IN CENTER 
FOREGROUND, WITH AGROPYRON- POA TYPE IN IMMEDIATE FOREGROUND, ON

SHALLOW LOAM SOIL.

F I G .  7 .  EROTIA-POA TYPE ON DEEP SANDY LOAM SOIL.
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Co v i s c i d i f l o r . n s  a v e r a g e d  s l i g h t l y  l e s s  o n  t h e  g r a z e d  a r e a  t h a n  o n  t h e  u n g r a z ­

e d ,  b u t  b e c a u s e  o f  t h e  r e d u c t i o n  i n  t o t a l  d e n s i t y ,  t h i s  u n p a l a t a b l e  s h r u b  m a d e  

u p  7 . 3  p e r c e n t  o f  t h e  v e g e t a t i o n  o n  t h e  g r a z e d  a r e a  a s  c o m p a r e d  t o  4 .  5 p e r ­

c e n t  o n  t h e  u n g r a z e d .

T h e  c l i m a t i c  c l i m a x  o f  a n y  g i v e n  r e g i o n  i s  g e n e r a l l y  c o n s i d e r e d  t o  o c c u ­

p y  t h e  m o s t  m a t u r e  s o i l s .  As a  r e s u l t  o f  e d a p h i c  a n d  t o p o g r a p h i c  v a r i a t i o n s ,  

o n e  m a y  r e c o g n i z e  e d a p h i c  a n d  t o p o g r a p h i c  c l i m a x e s  w i t h i n  t h e  r e g i o n  ( O d u m ,  

1 9 5 3 ) .

F o l l o w i n g  t h i s  s c h e m e ,  t h e  m o s t  m a t u r e  s o i l  w h i c h  o c  c u r e d  i n  t h e  s t u d y  

a r e a  w a s  t h e  d e e p  l o a m  t y p e ,  a n d  t h e  A g r o p y r o n - P o a  t y p e  w h i c h  o c c u p i e d  

t h i s  s o i l  w a s  t h e  c l i m a t i c  c l i m a x .  T h i s  t y p e  i s  s i m i l a r  t o  t h e  A g r o p y r o n - Po,a  

z o n e  i n ^ s o u t h e a s t e r n  W a s h i n g t o n  ( D a u b e n m i r e ,  1 9 4 2 )  a n d  i n  B r i t i s h  C o l u m b i a  

( T i s d a l e ,  1 9 4 7 ) .  W r i g h t  a n d  W r i g h t  ( 1 9 4 8 )  d e s c r i b e d  a  s i m i l a r  A g r o p y r o n  

s p i c a t u m  t y p e  i n  s o u t h w e s t e r n  M o n t a n a .  K o e l e r i  a c r i s t a t a  w a s  a n  i m p o r t a n t  

c o m p o n e n t  o f  t h e  v e g e t a t i o n  d e s c r i b e d  b y  T i s d a l e ,  a n d  W r i g h t  a n d  W r i g h t ,  

b u t  h a s  b e e n  i n f r e q u e n t l y  e n c o u n t e r e d  i n  t h e  l o w  e l e v a t i o n  g r a s s l a n d s  o f  B e a ­

v e r h e a d  V a l l e y .  T h e  o n l y  s i g n i f i c a n t  " d i f f e r e n c e  i n  c o m m u n i t y  c o m p o s i t i o n  o n  

t h e  d e e p  l o a m  a n d  d e e p  g r a v e l l y  l o a m  s o i l s  w a s  t h e  l o w e r  t o t a l  d e n s i t y  o f  v e ­

g e t a t i o n  o n  t h e  l a t t e r  t y p e .

T w o  e d a p h i c  c l i m a x e s  w e r e  r e c o g n i z e d  i n  t h e  s t u d y  a r e a .  On  t h e  s h a l l o w  

l o a m  s o i l  a  C a l a m a g r o s t i s - A g r o p y r o n  t y p e  w a s  f o u n d ,  a n d  o n  t h e  d e e p  s a n d y  

l o a m  a  E u r o t i a - P o a  t y p e  w a s  e v i d e n t .

T h e  d o m i n a n c e  o f  t h e  r h i z o m a t o u s  g r a s s e s ,  C^_ m o n t a n e n s i s  a n d  A .  s m i t h i i ,  

o n  t h e  s h a l l o w  l o a m  s o i l  w a s  a t t r i b u t e d  t o  t h e  f a c t  t h a t  t h e y  f o r m e d  a l m o s t  

p u r e  s t a n d s  i n  t h e  d e p r e s s i o n s  w h e r e  r u n o f f  w a t e r  a c c u m u l a t e d .  H o w e v e r ,
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w h e r e  a d d i t i o n a l  m o i s t u r e  w a s  n o t  r e c e i v e d ,  t h e  c o m m u n i t y  c o m p o s i t i o n  w a s  

m u c h  l i k e  t h a t  d e s c r i b e d  f o r  t h e  d e e p  l o a m  s o i l .

T h e  E u r o t i a -  P o a  t y p e  w a s  f o u n d  o n  t h e  d r i e s t  a n d  m o s t  i m m a t u r e  s o i l  i n  

t h e  a r e a .  T h e  s a n d y  n a t u r e  o f  t h i s  s o i l  w a s  c o n f i n e d  t o  t h e  u p p e r  t w o  f e e t ;  

b e l o w  t h a t  d e p t h  w a s  a  w e l l - d e v e l o p e d ,  b u r i e d  c l a y  l o a m  p r o f i l e  ( T a b l e  I ) .

T h e  e x t e n s i v e  f i b r o u s  r o o t s  o f  JE.  l a n a t a , t h e .  m a j o r  d o m i n a n t ,  e x t e n d e d  w e l l  

i n t o  t h e  b u r i e d  c l a y  l o a m  p o r t i o n .  B e c a u s e  o f  t h e  d e e p  m o i s t u r e  p e n e t r a t i o n  

a f f o r d e d  b y  t h e  s a n d y  s u r f a c e  h o r i z o n ,  _E. l a n a t a  c a n  c o n t i n u e  i t s  g r o w t h  p r o ­

c e s s e s  w e l l  i n t o  t h e  s u m m e r  d r y  s e a s o n ,  u t i l i z i n g  t h e  m o i s t u r e  s t o r ' e d  i n  t h e  

b u r i e d  s o i l  p r o f i l e .  T h e  i n t e r s t i c e s  b e t w e e n  t h e  p l a n t s  o f  _E. l a n a t a  w e r e  o c ­

c u p i e d  m a i n l y  b y  P .  s e c u n d a , w h o s e  s h a l l o w  r o o t  s y s t e m  d i d  n o t  e x t e n d  i n t o  

t h e  c l a y  l o a m ,  L a p p u l a  r e d o w s k i i  w a s  a n o t h e r  a b u n d a n t  i n t e r s t i t i a l  p l a n t  

f o u n d  o n  t h i s  s o i l ,  a l t h o u g h  i t  w a s  n o t  a b u n d a n t  o n  a n y  o t h e r  s o i l  t y p e  ( T a b l e  

V ) .  S h a n t z  a n d  P i e m e i s e l  ( 1 9 4 0 )  n o t e d  t h a t  _E_. l a n a t a  a n d  L a p p u l a  s p .  w e r e  

a s s o c i a t e d  s p e c i e s  i n  s e c o n d a r y  s u c c e s s i o n s  o f  " W i n t e r f a t 11 t y p e s  i n  t h e  s o u t h ­

e r n  p o r t i o n  o f  t h e  N o r t h e r n  D e s e r t  S h r u b  F o r m a t i o n  i n  U t a h .

T h e  c l i m a x  c o m m u n i t i e s  o f  t h e  r e l i c t  p o r t i o n  o f  t h e  s t u d y  a r e a  w e r e  c h a ­

r a c t e r i z e d  b y  s p e c i e s  w h i c h  a r e  d o m i n a n t s  o f  t h e  G r e a t  B a s i n  r e g i o n ,  w h e r e  

w i n t e r  p r e c i p i t a t i o n  i s  t h e  m a j o r  c l i m a t i c  f a c t o r  c o n t r o l l i n g  t h e  d e v e l o p m e n t  

o f  t h e  c l i m a x  v e g e t a t i o n .  H o w e v e r ,  i n  B e a v e r h e a d  V a l l e y  t h e  m a j o r i t y  o f  

t h e  p r e c i p i t a t i o n  i s  r e c e i v e d  d u r i n g  t h e  s p r i n g  a n d  s u m m e r  m o n t h s .  T h i s  t y p e  

o f  m o i s t u r e  d i s t r i b u t i o n  i s  s i m i l a r  t o  t h a t  o c c u r r i n g  i n  t h e  G r e a t  P l a i n s .  G r ­

o w i n g  s e a s o n  t e m p e r a t u r e s  i n  B e a v e r h e a d  V a l l e y  a r e  c o o l e r  t h a n  i n  t h e  G r e a t  

P l a i n s  r e g i o n  a n d  i t  i s  f e l t  t h a t  t h i s  m a y  b e  t h e  f a c t o r  c o n t r o l l i n g  t h e  d e v e l o p

m e n t  o f  a  b u n c h  g r a s s  c l i m a x .  ■
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F I G .  8 .  UNION PACIFIC RIGHT-OF-WAY.

W h e n  t h e  c o m p e t i t i o n  o f  t h e  c l i m a x  p l a n t s  i s  r e d u c e d  b y  o v e r g r a z i n g ,  

s p e c i e s  o f  p l a n t s  t y p i c a l  o f  t h e  M i x e d  P r a i r i e  i n c r e a s e  i n  d e n s i t y ,  a n d  a d i s ­

c i  i m  a x  d o m i n a t e d  b y  S t i p a  c o m a t a  r e s u l t s .  T h i s  i s  t h e  m o s t  w i d e s p r e a d  t y p e  

o f  v e g e t a t i o n  o n  t h e  l o w e r  e l e v a t i o n s  i n  B e a v e r h e a d  V a l l e y .

I n  s o m e  a r e a s  c o m m u n i t i e s  o f  p l a n t s  d o m i n a t e d  b y  _C_. v i s c i d i f l o r u s  a r e  

i n t e r s p e r s e d  w i t h  t h e  S t i p a  a s p e c t  a s  s h o w n  i n  F i g u r e  I .  G e n e r a l l y  t h e s e  

c o m m u n i t i e s  o c c u r  o n  m e d i u m  t e x t u r e d ,  d e e p ,  l o a m  s o i l s  ( T a b l e  V ) .

B o u t e l o u a  g r a c i l i s  r e a c h e s  t h e  l i m i t s  o f  i t s  r a n g e  i n  B e a v e r h e a d  C o u n t y .  

T h e  a u t h o r  o b s e r v e d  t h a t  i f  v e r y  h e a v y  g r a z i n g  w a s  p r a c t i c e d  i n  a r e a s  w h e r e  

t h i s  g r a s s  w a s  p r e s e n t ,  S_. c o m a t a  w a s  r e p l a c e d  b y  B_. g r a c i l i s  o n  g r a v e l l y  or  

s a n d y  s o i l s .  On  s u c h  a r e a s  t h e  o r i g i n a l  A g r o p y r o n -  P o a  t y p e  i s  c o n v e r t e d  t o  a  

s h o r t  g r a s s  d i s c l i m a x .  F i g u r e  8 i s  a p h o t o g r a p h  o f  t h e  U n i o n  P a c i f i c  R a i l ­

r o a d  r i g h t - o f - w a y  1 2  m i l e s  n o r t h  o f  D i l l o n ,  M o n t a n a ,  T h e  a b u n d a n t  p l a n t  

o n  t h e  r i g h t - o f - w a y  i s  A_. s p i c a t u m . On  t h e  h e a v i l y - g r a z e d  p a s t u r e ,  A.  s p i -

c a t u m  h a s  b e e n  p r a c t i c a l l y  e l i m i n a t e d  a n d  t h e  v e g e t a t i o n  i s  e s s e n t i a l l y  a



22 -

p u r e  s t a n d  o f  J3.  g r a c i l i s .

• S U M M A R Y  '

T h e  d a t a  p r e s e n t e d  i n  t h i s  s t u d y  s h o w  t h a t  t h e  c l i m a x  v e g e t a t i o n  o f  t h e  

l o w e r  e l e v a t i o n  g r a s s l a n d  o f  B e a v e r h e a d  V a l l e y  i n  s o u t h w e s t e r n  M o n t a n a  i s  a  

b u n c h  g r a s s  p r a i r i e  d o m i n a t e d  b y  A g r o p y r o n  s p i c a t u m . T h e  c l i m a t i c  c l i m a x  

o f  t h i s  a r e a  i s  t h e  A g r o p y r o n - P o a  t y p e  o c c u r r i n g  o n  t h e  m a t u r e  d e e p  l o a m  

s . o i l s . T w o  e d a p h i c  c l i m a x e s :  A C a l a m a g r o s t i s - A g r o p y r o n  t y p e  a n d  a  E u r -  

o t i a -  P o a  t y p e  w e r e  f o u n d  o n  a  s h a l l o w . l o a m  a n d  a  d e e p  s a n d y  l o a m  s o i l  r e s ­

p e c t i v e l y .

I t  i s  e v i d e n t  t h a t  a s  a  r e s u l t  o f  h e a v y  g r a z i n g  t h e  o r i g i n a l  b u n c h  g r a s s  ■ 

p r a i r i e  h a s  b e e n  l a r g e l y  r e p l a c e d  b y  a  g r a z i n g  d i s c l i m a x  d o m i n a t e d  b y  S t i p a  

c o m a t a . a n d  t h a t  i f  h e a v i e r  g r a z i n g  i s  p r a c t i c e d  t h i s  d i s c l i m a x  w i l l  b e  r e p ­

l a c e d  b y  a s h o r t  g r a s s  d i s c l i m a x  d o m i n a t e d  b y  B o u t e l o u a  g r a c i l i s  o n  s a n d y  or  

g r a v e l l y  s o i l s .  C o m m u n i t i e s  o f  p l a n t s  d o m i n a t e d  b y  C h r y s o t h a m n u s  v i s c i d i -  

f l o r u s  o c c u r  i n  t h e - d i s c l i m a x ,  g e n e r a l l y  o n  m e d i u m  t e x t u r e d ,  d e e p  l o a m  

s o i l s .
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