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

The  c o m p l e t i o n  o f  t h i s  s t u d y  was d e p e n d e n t  o n  t h e  g e n e r o u s  

a s s i s t a n c e  o f  many p e o p l e .  

I w i s h  t o  t h a n k  t h e  s t a f f  of t h e  N a t u r a l  H i s t o r y  S e c t i o n  of 

t h e  M i s s o u r i  D e p a r t m e n t  o f  C o n s e r v a t i o n .  A t  some p o i n t ,  m o s t  o f  

t h e  S e c t i o n  members  p r o v i d e d  a s s i s t a n c e  i n  t h e  way o f  

s u g g e s t i o n s ,  r e v i e w  o r  m u c h - a p p r e c i a t e d  s u p p o r t .  A s  t h e  

s u p e r v i s o r  o f  t h e  p r o j e c t ,  Don K u r z  p r o v i d e d  g u i d a n c e  a n d  s u p p o r t  

t h r o u g h o u t  t h e  s t u d y .  W i t h  h i s  b r o a d  k n o w l e d g e  o f  M i s s o u r i ' s  

n a t u r a l  a n d  c u l t u r a l  h i s t o r y ,  J o h n  W y l i e  p r o v i d e d  a w e a l t h  o f  

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

n u m e r o u s  t h o u g h t - p r o v o k i n g  d i s c u s s i o n s  of  t h e  s u b j e c t .  R i g o r o u s  

r e v i e w  by  D e n n i s  F i g g  a n d  T i m  S m i t h  was c r i t i c a l  t o  t h e  

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

v e g e t a t i o n  s a m p l i n g .  The work  o f  Donna P a s l e y  i n  p r e p a r i n g  

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

i s  v e r y  much a p p r e c i a t e d .  I am e s p e c i a l l y  i n d e b t e d  t o  B a r b a r a  

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

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

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

The c o n t r i b u t i o n s  of f i e l d  p e r s o n n e l  o f  t h e  D e p a r t m e n t  o f  

C o n s e r v a t i o n  a r e  g r e a t l y  a p p r e c i a t e d .  C a r l  H a u s e r ' s  e x p e r i e n c e  

i n  m a n a g i n g  f o r e s t s  a n d  woody v e g e t a t i o n ,  S t e v e  C l u b i n e ' s  

e x p e r t i s e  i n  e s t a b l i s h i n g  a n d  m a n a g i n g  n a t i v e  g r a s s e s ,  a n d  B i l l  

P h i l l i p ' s  e x p e r i e n c e  i n  f e s c u e  e r a d i c a t i o n  a n d  c o n t r a c t i n g  f o r  

i v  



c u s t c m  farm s e r v i c e s  were i n v a l u a b l e  t o  t h e  p r o j e c t .  I c o u l d  n o t  

h a v e  w r i t t e n  managemen t  p r e s c r i p t i o n s  f o r  t h e  b a t t l e f i e l d ' s  

v e g e t a t i o n  w i t h o u t  t h e i r  a s s i s t a n c e .  

F i n a l l y ,  I w o u l d  l i k e  t o  t h a n k  t h e  N a t i o n a l  P a r k  S e r v i c e  f o r  

f u n d i n g  t h i s  s t u d y .  S p e c i a l  t h a n k s  t o  t h e  s t a f f  of  W i l s o n ' s  

C r e e k  B a t t l e f i e l d  for t h e i r  f r i e n d l y  c o o p e r a t i o n  o v e r  t h e  t w o  

y e a r s  o f  t h i s  p r o j e c t .  K e r r y  I s e n s e e  p r o v i d e d  a s s i s t a n c e  on m y  

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

a s s i s t e d  m e  i n  t h e  f i e l d .  I am e s p e c i a l l y  a p p r e c i a t i v e  o f  Dave 

L a n e ,  p a r k  s u p e r i n t e n d e n t ,  who p r o v i d e d  e n t h u s i a s m ,  commi tmen t  

a n d  e n c o u r a g e m e n t  t h r o u g h o u t  t h e  s t u d y .  
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I N T R O D U C T I O N  

On A u g u s t  1 0 ,  1 8 6 1 ,  t h e  a r ea  now known a s  W i l s o n ' s  C r e e k  

N a t l o n a l  B a t t l e f i e l d  was t h e  s i t e  o f  o n e  o f  t h e  e a r l i e s t  

c o n f l i c t s  o f  t h e  C i v i l  War. T h i s  b a t t l e ,  a n d  e v e n t s  t h a t  

t r a n s p i r e d  i n  i t s  i m m e d i a t e  a f t e r m a t h ,  were c r i t i c a l  i n  k e e p i n g  

H i s s o u r i  o f f i c i a l l y  a l l i e d  w i t h  t h e  U n i o n .  To commemora te  t h e  

s i g n i f i c a n c e  o f  t h e s e  e v e n t s ,  i n  1 9 6 0  t h e  s i t e  o f  t h e  b a t t l e  o f  

W i l s o n ' s  C r e e k  was d e s i g n a t e d  a N a t i o n a l  B a t t l e f i e l d .  From 1 9 6 4  

t o  1 9 6 7 ,  t h e  c o o p e r a t i v e  e f f o r t s  o f  s t a t e  a n d  f e d e r a l  a g e n c i e s  

made p o s s i b l e  t h e  p u r c h a s e  of 1 , 7 5 0  a c r e s  w h i c h  now c o n s t i t u t e  

W i l s o n ' s  C r e e k  N a t i o n a l  B a t t l e f i e l d .  

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

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

terms of c u l t u r a l  a n d  n a t u r a l  f e a t u r e s ,  c l o s e l y  resembles  

c o n d i t i o n s  t h a t  e x i s t e d  i n  1 8 6 1 .  S i n c e  i t s  i n c e p t i o n ,  

r e s t o r a t i o n  o f  t h e  h i s t o r i c  s c e n e  h a s  b e e n  t h e  l o n g - t e r m  

managemen t  g o a l  o f  W i l s o a ' s  C r e e k  N a t i o n a l  B a t t l e f i e l d .  I n  May 

1 9 8 5 ,  t h e  N a t i o n a l  P a r k  S e r v i c e  ( N P S )  c o n t r a c t e d  w i t h  t h e  

M i s s o u r i  D e p a r t m e n t  o f  C o n s e r v a t i o n  ( M D C )  t o  c o n d u c t  a t w o  y e a r  

s t u d y  o f  t h e  b a t t l e f i e l d  f o r  t h e  p u r p o s e  o f  p r o d u c i n g  a manage -  

men t  p l a n  t o  e f f e c t  t h i s  r e s t o r a t i o n .  T h i s  f i n a l  r e p o r t  of  t h a t  

s t u d y ,  p r e s e n t s  t h e  r e s t o r a t i o n  managemen t  p l a n  a s  we l l  a s  

e x a m i n e s  t h e  d a t a  upon  w h i c h  i t  is b a s e d .  

T h e  p r o c e s s  o f  a r r i v i n g  a t  a c o m p r e h e n s i v e  managemen t  p l a n  

for t h e  b a t t l e f i e l d  r e q u i r e d  research  i n t o  t h e  v e g e t a t i o n  o f  t h e  

s i t e  d u r i n g  t h r e e  t ime p e r i o d s :  c u r r e n t ,  h i s t o r i c  a n d  p r e s e t t l e -  

m e n t .  B e c a u s e  t h e  p r o j e c t ' s  g o a l  was t o  r e s t o r e  t h e  h i s t o r i c  
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s c e n e ,  r e s e a r c h  i n t o  t h e  v e g e t a t i o n  o f  t h i s  t i n e  p e r i o d  was t h e  

l o g i c a l  s t a r t i n g  p o i n t .  However, i n f o r m a t i o n  on t h e  b a t t l e -  

f i e l d ' s  v e g e t a t i o n  d a t i n g  t o  t h e  t ime o f  t h e  b a t t l e  i s  r e l a t i v e l y  

s c a r c e .  C o n v e r s e l y ,  i n f o r m a t i o n  on  t h e  a r e a ' s  p r e s e t t l e m e n t  o r  

I n a t u r a l  v e g e t a t i o n  i s  a b u n d a n t .  A d d i t i o n a l l y ,  a t  t h e  time o f  t h e  

b a t t l e  t h e  s i t e  o f  W i l s o n ' s  C r e e k  had  b e e n  s e t t l e d  f o r  o n l y  10  t o  

15 y e a r s ,  a n d  i t  r e t a i n e d  much o f  i t s  n a t u r a l  c h a r a c t e r .  F o r  

t h e s e  r e a s o n s  t h e  d e t e r m i n a t i o n  o f  t h e  b a t t l e f i e l d ' s  h i s t o r i c  

v e g e t a t i o n  i s  based l a r g e l y  on  t h e  p r e s e t t l e m e n t  v e g e t a t i o n  of  

t h e  s i t e .  

T h e  t h i r d  o b j e c t i v e  o f  t h e  r e s t o r a t i o n  was t h e  c o l l e c t i o n  o f  

d e t a i l e d  a n d  c o m p r e h e n s i v e  i n f o r m a t i o n  on  t h e  b a t t l e f i e l d ' s  c u r -  

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

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

o f  m o s t  managemen t  u n i t s .  When a n  accep ted  common name e x i s t s  

f o r  a p l a n t ,  i t  i s  u s e d  i n  t h e  t e x t .  A p p e n d i x  1 i s  a l i s t  of  t h e  

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

r e p o r t .  

Management  r e c o m r t i e c d a t i o n s  t o  r e s t o r e  t h e  b a t t l e f i e l d  t o  i t s  

h i s t o r i c  c o n d i t i o n s  a r e  g e n e r a l l y  b a s e d  on  t h e  c o m p a r i s o n  be tween  

c u r r e n t  a n d  h i s t o r i c  v e g e t a t i o n  o f  each managemen t  u n i t .  T h i s  

p r o c e s s  o f  d e t e r m i n i n g  a p p r o p r i a t e  managemen t  r e c o m m e n d a t i o n s  

r e l i e d  h e a v i l y  o n  t h e  e x p e r t i s e  o f  D e p a r t m e n t  o f  C o n s e r v a t i o n  

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

managemen t .  W h e r e v e r  p o s s i b l e ,  t h e  c u r r e n t  v e g e t a t i o n  w i l l  b e  

u s e d  i n  t h e  r e s t o r a t i o n  e f f o r t .  H o w e v e r ,  i n  many a r e a s  o f  t h e  

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

n e c e s s a r y .  

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

upon  t h e  commi tmen t  a n d  m o t i v a t i o n  o f  t h e  W i l s o n ' s  C r e e k  s t a f f  

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

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

( h e r b i c i d e s ,  f i r e )  w i l l  b e  c r i t i c a l .  On t h e  managemen t  l e v e l ,  

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

t h e  v e g e t a t i o n  and  when n e c e s s a r y  make a d j u s t m e n t s  i n  managemen t  

t o  a c h i e v e  t h e  d e s i r e d  r e s u l t s .  G i v e n  p o s i t i v e  e f f o r t s  i n  t h e s e  

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

n o t i c e a b l e  w i t h i n  a few y e a r s  of i n i t i a t i n g  managemen t .  T w e n t y  

y e a r s  from t h a t  d a t e ,  much of  t h e  b a t t l e f i e l d  s h o u l d  b e  a p p r o a c h -  

1 
I 

I 

( 

i n g  h i s t o r i c  c o n d i t i o n s .  When t h i s  o c c u r s ,  i n t e r p r e t a t i o n  of  t h e  

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

a p p r o x i m a t e s  t h a t  e x p e r i e n c e d  by t h e  b a t t l e ' s  p a r t i c i p a n t s .  
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PRESETTLEMENT V E G E T A T I O N  

I n  t h e  r e p o r t  t h a t  s u m m a r i z e d  t h e  f i n d i n g s  of t h i s  s t u d y ' s  

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

m a j o r i t y  o f  t h e  b a t t l e f i e l d ' s  v e g e t a t i o n  was a s a v a n n a  w i t h  a 

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

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

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

a c t u a l  r a n g e  o f  t h i s  v a r i a t i o n .  I n  some l o c a l e s  t h e  t r e e  d e n s i t y  

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

e d  a r e a s  o n  k n o b s  a n d  s l o p e s , b e d r o c k  o u t c r o p p e d  c r e a t i n g  g l a d e s  

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

a l o n g  W i l s o n ' s  C r e e k  a n d  t h e  l a r g e r  stream b r a n c h e s  s u p p o r t e d  a 

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

u n d e r b r u s h .  

Af t e r  a s e c o n d  y e a r  of s t u d y ,  o u r  v i e w  of  t h e  b a t t l e f i e l d ' s  

p r e s e t t l e m e n t  v e g e t a t i o n  i s  much t h e  same ( F i g u r e  1 ) .  A d d i t i o n a l  

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

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

d e t a i l .  Some of t h e  r e f e r e n c e s  u s e d  a r e  more s u b s t a n t i a l  2 n d  

i n f o r m a t i v e  t h a n  o t h e r s ;  h o w e v e r ,  each i n d e p e n d e n t l y  i n d i c a t e s  a 

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

a r g u m e n t  for p r e s e t t l e m e n t  s a v a n n a .  

T h e  s o u r c e s  of  i n f o r m a t i o n  u s e d  i n  d e t e r m i n i n g  t h e  

p r e s e t t l e m e n t  s c e n e  f a l l  i n t o  t w o  g e n e r a l  c a t e g o r i e s .  F i r s t  a r e  

d i r e c t  o b s e r v a t i o n s  of  t h e  b a t t l e f i e l d ' s  v e g e t a t i o n  d a t i n g  f r o m  

t h e  e a r l y  t o  m i d - 1 8 0 0 s .  I n  t h i s  c a t e g o r y  a r e  b o t h  t h e  q u a l -  

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

s o l d i e r s  a n d  t h e  e a r l y  e x p l o r e r  H e n r y  Rowe S c h o o l c r a f t .  S e c o n d l y  
1 

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

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

I n a t u r a l  v e g e t a t i o n  c o n t a i n e d  i n  t h e  G r e e n e  a n d  C h r i s t i a n  c o u n t i e s  

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

b a t t l e f i e l d ' s  g e o g r a p h i c a l  p o s i t i o n  on t h e  p r a i r i e / f o r e s t  b o r d e r .  

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

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

b e  d e v o t e d  t o  d i s c u s s i o n  o f  t h e  i n f o r m a t i o n  t h e y  c o n t a i n .  So a s  

t o  n o t  o b s c u r e  t h e  c o n t r i b u t i o n s  o f  t h e  o t h e r  r e f e r e n c e s  t h e y  

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

SCHOOLCRAFT'S O B S E R V A T I O N S  
~~ 

I n  1 8 1 9 ,  A m e r i c a n  e x p l o r e r  a n d  t o p o g r a p h e r  H e n r y  Rowe 

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

j u n c t i o n  o f  t h e  James R i v e r  a n d  W i l s o n ' s  C r e e k ,  a b o u t  a m i l e  

s o u t h  o f  t h e  s i t e  o f  W i l s o n ' s  C r e e k  N a t i o n a l  B a t t l e f i e l d .  From 

t h i s  v i s i t ,  S c h o o l c r a f t  r e c o r d e d  t h e  f i r s t  known w r i t t e n  o b s e r -  

v a t i o n s  of t h e  r e g i o n ' s  n a t u r a l  v e g e t a t i o n .  A l t h o u g h  t h e s e  

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

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

t w o  d i s t a n t .  T h e  f o l l o w i n g  a r e  e x c e r p t s  f r o m  " S c h o o l c r a f t  i n  t h e  

O z a r k s ,  R e p r i n t  o f  J o u r n a l  o f  a T o u r  i n t o  t h e  I n t e r i o r  o f  

A r k a n s a s  i n  1 8 1 8  a n d  1 8 1 9 , "  ( P a r k  1 9 5 5 ) .  

" A l o n g  t h e  r i v e r  b a n k s ,  a r e  f o u n d  e x t e n s i v e  b o d i e s  o f  
t h e  c h o i c e s t  l a n d ,  c o v e r e d  by  a l a r g e  g r o w t h  o f  f o r e s t  t r e e s  
a n d  c a n e ,  a n d  i n t e r s p e r s e d  w i t h  p r a i r i e s .  O a k ,  M a p l e ,  W h i t e  
a n d  B l a c k  W a l n u t ,  E l m ,  H a c k b e r r y ,  a n d  S y c a m o r e s  a r e  t h e  
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common t r e e s ,  a n d  a t t a i n  a v e r y  l a r g e  s i z e .  On t h e  west 
commences  a p r a i r i e  of u n e x p e c t e d  e x t e n t ,  s t r e t c h i n g  o f f  
t o w a r d s  t h e  Osage R i v e r ,  a n d  c o v e r e d  w i t h  t a l l  r a n k  grass ."  

The  p r a i r i e s  " w h i c h  commence a t  t h e  d i s t a n c e  of a mi l e  
west of  t h e  r i v e r t t . . . " a r e  c o v e r e d  b y  a h i g h  c o a r s e  w i l d  
g r a s s  w h i c h  o b t a i n s  so  g r e a t  a h e i g h t  t h a t  i t  c o m p l e t e l y  
h i d e s  a man o n  h o r s e b a c k  i n  r i d i n g  t h r o u g h  i t .  The d e e r  
a n d  e l k  a b o u n d  i n  t h i s  q u a r t e r ,  a n d  t h e  b u f f a l o  i s  
o c c a s i o n a l l y  s e e n  i n  d r o v e s  u p o n  t h e  p r a i r i e ,  a n d  t h e  
o p e n  h i g h - l a n d  woods." 

S c h o o l c r a f t t s  comment s  c o n t a i n  s e v e r a l  p o i n t s  of  i n t e r e s t  i n  

terms of c o r r o b o r a t i n g  i n f o r m a t i o n  f r o m  o t h e r  r e f e r e n c e s .  T h e  

b o t t o m l a n d s  of t h e  James R i v e r  were l a r g e l y  f o r e s t e d  b u t  were 

" i n t e r s p e r s e d  w i t h  p r a i r i e s . "  H e  a l s o  m e n t i o n s  " o p e n  h i g h - l a n d  

woods" w h i c h  s o u n d s  v e r y  much l i k e  a s a v a n n a  c o m m u n i t y .  Addi -  

t i o n a l l y ,  S c h o o l c r a f t ' s  r e f e r e n c e  t o  h e r d s  of b u f f a l o  a n d  a b u n -  

d a n t  e l k  d o c u m e n t s  t h e  p r e s e n c e  of l a r g e  h e r b i v o r e s  w h i c h  may 

h a v e  b e e n  v e r y  i m p o r t a n t  i n  m a i n t a i n i n g  a s a v a n n a  v e g e t a t i o n .  On 

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

b o t t o m l a n d s  of t h e  James R i v e r .  No r e f e r e n c e  t o  t h e  b a t t l e f i e l d  

i t s e l f  m e n t i o n s  c a n e  a s  b e i n g  p r e s e n t  on t h e  s i t e .  Cane  was 

a b u n d a n t  o n l y  a mi l e  d o w n s t r e a m  a n d  i t  seems l i k e l y  t h a t  i t  
, 

o c c u r r e d  a l o n g  t h e  water  c o u r s e s  of t h e  b a t t l e f i e l d .  However ,  i t  

a p p a r e n t l y  was n o t  v e r y  common. 

S O L D I E R S '  ACCOUNTS 

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

v e g e t a t i o n  t h a t  was n o t  p r e s e t t l e m e n t ,  we f e e l  t h a t  t h e  p e r i o d  of 

s e t t l e m e n t  p r e c e d i n g  1861 was s u f f i c i e n t l y  s h o r t  t h a t  much of t h e  

I v e g e t a t i o n ' s  p r e s e t t l e m e n t  c h a r a c t e r  r e m a i n e d .  
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Most o f  t h e  s o l d i e r ' s  c o m m e n t s  p e r t a i n i n g  t o  t h e  b a t t l e -  

f i e l d ' s  v e g e t a t i o n  a r e  o f  q u e s t i o n a b l e  v a l u e .  T h e y  were made 

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

c o n t r a d i c t o r y .  However ,  some of  t h e s e  a c c o u n t s  do c o n t a i n  

o b s e r v a t i o n s  of d e t a i l ,  a n d  s e v e r a l  o t h e r s  make b r i e f  r e f e r e n c e s  

t o  t h e  v e g e t a t i o n  t h a t  a r e  o f  some v a l u e  i n  t h e  r e c o n s t r u c t i o n .  

T h e  f o l l o w i n g  e x c e r p t s  f r o m  t h e s e  a c c o u n t s  were t a k e n  from 

Bearss '  ( 1 9 7 8 )  r e p o r t  on  t h e  b a t t l e f i e l d ' s  h i s t o r i c  s c e n e .  

I T h i s  passage  from Ware ( 1 9 0 7 )  i s  a d e s c r i p t i o n  of t h e  

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

B i l l .  

"The  h i l l s  b o r e  some s c a t t e r i n g  o a k s  a n d  a n  o c c a s i o n a l  
b u s h ,  b u t  w e  c o u l d  s e e  c l e a r l y ,  b e c a u s e  t h e  f i r e s  h a d  
k e p t  t h e  u n d e r g r o w t h  e a t e n  o u t  a n d  t h e  s o i l  was f l i n t y  
a n d  p o o r .  S i n c e  t h a t  t ime a l a r g e  p o r t i o n  o f  t h e  c o u n t r y .  
h a s  b e e n  c o v e r e d  w i t h  a v e r y  d e n s e  t h i c k e t  of  sma l l  oaks .  
B u t  i n  t h o s e  d a y s  t h e  few t r e e s  were r a t h e r  l a r g e ,  
s c r a w l i n g ,  a n d  s t r a g g l i n g ,  a n d  e v e r y t h i n g  c o u l d  b e  
d i s t i n c t l y  s e e n  u n d e r  t h e m  a l l  a r o u n d . "  

From Nudd ( 1 9 1 3 )  i s  a d e s c r i p t i o n  o f  B l o o d y  H i l l  a n d  t h e  

f i e l d s  t o  t h e  s o u t h :  

"Large b l a c k  o a k  t r e e s  grew a l l  o v e r  t h e  f i e l d ,  b u t  
on  B l o o d y  H i l l  t h e  p r o b a b l y  a v e r a g e  s p a c e  b e t w e e n  them 
f i f t y  y a r d s ,  w i t h  a d e n s e  u n d e r g r o w t h  b e t w e e n  2 a n d  3 
f e e t  h i g h ,  a n d  h e r e  a n d  t h e r e  ba re  s p o t s  c o v e r e d  w i t h  
f l i n t  s t o n e s . "  

W a t s o n  ( 1 8 8 8 )  d e s c r i b e s  t h e  l a n d s c a p e  e a s t  o f  W i l s o n ' s  Creek 

i n c l u d i n g  B l o o d y  H i l l :  

I 

" . . .were s e v e r a l  g r a s s y  r i d g e s  t h e  p r i n c i p a l  of  w h i c h  
t e r m i n a t e d  i n  a h i l l  a b o u t  ha l f - a -mi l e  f r o m  t h e  c r eek .  T h i s  
h i l l ,  n e a r  t h e  t o p ,  was c o v e r e d  w i t h  s t u n t e d  o r  s c r u b  o a k  
t r e e s ,  a n d  i t  b o r e  t h e  name o f  'Oak H i l l . '  On t h e  g r a s s y  
r i d g e s ,  f o r m i n g  t h e  s p u r s  of t h e  h i l l ,  P r i c e ' s  d i v i s i o n ( s )  
encamped . "  
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W h e r r y  ( 1 8 8 4 - 1 8 8 7 )  wro te  t h a t  e a s t  of W i l s o n ' s  Creek: 

" . . . t h e  h i l l s  a s s u m e  t h e  p r o p o r t i o n  o f  b l u f f s ;  o n  t h e  r i g h t  
or w e s t e r n  b a n k  t h e  g r o u n d  i s  a s u c c e s s i o n  o f  b r o k e n  r i d g e s ,  
a t  t h a t  t ime c o v e r e d  f o r  t h e  m o s t  p a r t  w i t h  t r e e s  a n d  a 
s t u n t e d  g r o w t h  o f  s c r u b  o a k s  w i t h  d e n s e  f o l i a g e ,  w h i c h  i n  
p l a c e s  become a n  a l m o s t  i m p e n e t r a b l e  t a n g l e .  Rough r a v i n e s  
a n d  d e e p  g u l l i e s  c u t  u p  t h e  s u r f a c e . "  

S n e a d  ( 1 8 8 6 )  wro te  t h a t  B l o o d y  H i l l :  

" . . .was d e n s e l y  c o v e r e d  w i t h  u n d e r g r o w t h  t h r o u g h  w h i c h  was 
i n t e r s p e r s e d  a s p e c i e s  o f  s c r u b - o a k  ( b l a c k j a c k s ) ,  a n d  n e a r  
i t s  summi t  t h e  r o c k  c r o p p e d  o u t  i n  many p l a c e s . "  

Melcher ( 1 9 1 0 )  i n  a l e t t e r  t o  M a r t i n . H u b b l e  w r o t e  t h a t  i n  

A u g u s t  1861:  

"Heavy t i m b e r  s k i r t e d  t h e  b a n k s  of  t h e  c r e e k .  B l o o d y  H i l l  
a n d  t h e  p l a t e a u  e a s t  o f  t h e  c r e e k  were o p e n  e x c e p t  f o r  some 
s c a t t e r e d  s c r u b  o a k s  a n d  some b u s h e s ,  b u t  t h e  v i e w  was f a r  
more o p e n  t h a n  now." 

T h e s e  a c c o u n t s  o f  t h e  b a t t l e f i e l d ' s  v e g e t a t i o n  a r e  u n a n i m o u s  

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

b e i n g  s p a r s e l y  t i m b e r e d .  W a t s o n ' s  a c c o u n t  i s  u n i q u e  i n  t h a t  i t  

r e f e r s  t o  t h e  h e r b a c e o u s  v e g e t a t i o n  of t h e  s i t e ,  d e s c r i b i n g  

B l o o d y  H i l l  a n d  a d j a c e n t  p r o m i n e n c e s  a s  b e i n g  " g r a s s y  r i d g e s . "  

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

for a n a t u r a l  s a v a n n a  v e g e t a t i o n .  

Many o f  t h e  a c c o u n t s  r e f e r  t o  s t u n t e d  or s c r u b  o a k s  on 

B l o o d y  H i l l .  However ,  Ware a n d  Mudd d e s c r i b e  t h e  t r e e s  of  t h e  

g e n e r a l  a r e a  a s  b e i n g  l a r g e ,  p r o b a b l y  r e f e r r i n g  t o  t h e i r  

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

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

h a d  p r o b a b l y  n o t  b e e n  l ogged .  

One p o i n t  o f  d i s a g r e e m e n t  i n  t h e  a c c o u n t s  c o n c e r n s  t h e  

q u a n t i t y  of b r u s h  o n  t h e  a r e a .  T h e  p a s s a g e  from Ware r e p o r t s  
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t h a t  b r u s h  was s p a r s e  or a b s e n t ;  h o w e v e r ,  m o s t  o f  t h e  o t h e r  

a c c o u n t s  i n d i c a t e  t h a t  t h e r e  was c o n s i d e r a b l e  b r u s h  i n  some 

area,s .  Any s u b s t a n t i a l  a m o u n t s  o f  b r u s h  were a l m o s t  c e r t a i n l y  a 

p o s t - s e t t l e m e n t  phenomenon .  T h i s  t o p i c  w i l l  b e  d i s c u s s e d  more  

t h o r o u g h l y  i n  t h e  s e c t i o n  o n  h i s t o r i c  v e g e t a t i o n .  

A f i n a l  o b s e r v a t i o n  t h a t  i s  p e r v a s i v e  i n  many o f  t h e  b a t t l e  

a c c o u n t s  i s  t h a t  o f  v i s i b i l i t y .  A l m o s t  e v e r y  a c c o u n t  c o n t a i n s  

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

( e .g .  300+ y a r d s ) .  O b v i o u s l y  t h e  l a n d s c a p e  was f a i r l y  o p e n ;  i t  

wou ld  n o t  b e  p o s s i b l e  t o  s ee  n e a r l y  s o  f a r  i n  t y p i c a l  f o r e s t  

c o v e r .  When t h e s e  a c c o u n t s  r e f e r  t o  men or b a t t e r i e s  b e i n g  

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

c o n s i d e r a b l e .  I t  d o e s  n o t  t a k e  a v e r y  d e n s e  v e g e t a t i o n  t o  

c o n c e a l  o b j e c t s  or men a t  d i s t a n c e s  o f  s e v e r a l  h u n d r e d  y a r d s .  

E C O L O G I C A L  I N F L U E N C E S  

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

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

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

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

h e r b i v o r e s ,  f a c t o r s  s o  i m p o r t a n t  i n  d e t e r m i n i n g  t h e  b a t t l e f i e l d ' s  

p r e s e t t l e m e n t  c o n d i t i o n ?  h a v e  l o n g  s i n c e  ceased  t o  o p e r a t e .  

G e o g r a p h i c a l l y ,  W i l s o n ' s  C r e e k  N a t i o n a l  B a t t l e f i e l d  i s  

l o c a t e d  on  w h a t  i s  commonly r e c o g n i z e d  a s  t h e  b o r d e r  o f  t h e  

p r a i r i e  a n d  f o r e s t  b i o m e s .  I n  a b r o a d  v i e w  o f  t h e  M i d d l e  West, 

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

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

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

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

z o n e  of t r a n s i t i o n  i s  c o n s i s t e n t  w i t h  t h e  way n a t u r a l  p r o c e s s e s  

I 

I 

o p e r a t e .  E x c e p t  a t  p o i n t s  o f  a b r u p t  t o p o g r a p h i c a l  c h a n g e ,  or 

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

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

t i n u u m .  T h i s  b e i n g  t r u e  on a l o c a l  l e v e l ,  i t  i s  u n r e a s o n a b l e  t o  

b e l i e v e  t h a t  t h e  c h a n g e  from o n e  b i o m e  t o  a n o t h e r ,  i n  w h i c h  c l i -  

ma t i c  f a c t o r s  o p e r a t i n g  on  a h u g e  s c a l e  w i t h o u t  r e s p e c t  t o  a n y  

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

b u t  g r a d u a l .  

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

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

e x p e c t e d .  S a v a n n a s ,  c h a r a c t e r i z e d  by  a g e n e r a l l y  p r a i r i e  p l a n t  

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

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

c o m m u n i t i e s  o c c u r r i n g  a s  t r a n s i t i o n a l  a r eas  a t  t h e  p r a i r i e / f o r e s t  

i n t e r f a c e  ( M e l s o n  1 9 8 5 ) .  T h e  f r e q u e n t  o c c u r r e n c e  o f  p r a i r i e  

f i r e s  e x t e n d i n g  i n t o  t h i s  b o r d e r  z o n e  i s  s u p p o r t e d  by  t h e  p e r -  

v a s i v e  p r e s e n c e  o f  b l a c k j a c k  oak ( a s  n o t e d  i n  t h e  O r i g i n a l  Land 

S u r v e y  N o t e s ) ,  a n  a r c h e t y p i c a l  f i r e  s p e c i e s .  I n  t h i s  d y n a m i c  

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

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

e a s y  t o  e n v i s i o n  t h e  a r ea  a l t e r n a t i n g  b e t w e e n  more  or l e s s  o p e n  

c o n d i t i o n s  d e p e n d i n g  upon  t h e  r e c e n t  f i r e  h i s t o r y .  An a d d i t i o n a l  

f a c t o r  i n f l u e n c i n g  t h e  v e g e t a t i o n  w o u l d  h a v e  b e e n  t h e  u s e  of t h e  
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a rea  b y  b i s o n .  T h e  p r e s e n c e  o f  W i l s o n ' s  C r e e k ,  a p e r m a n e n t  

s o u r c e  o f  wa te r ,  w o u l d  h a v e  made t h e  i m m e d i a t e  a r e a  more  a t t r a c -  

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

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

Most  o f  t h e  s o i l s  on  t h e  a r ea  a r e  n e i t h e r  t r u e  p r a i r i e  n o r  

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

a b l y  h a v i n g  d e v e l o p e d  u n d e r  some mix  of  t h e  two c o v e r  t y p e s .  For 

e x a m p l e ,  N e w t o n i a  a n d  P e m b r o k e  s o i l s  a r e  g e n e r a l l y  c o n s i d e r e d  t o  

h a v e  d e v e l o p e d  u n d e r  a p r a i r i e  v e g e t a t i o n .  H o w e v e r ,  t h e y  a r e  

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

a f o r e s t  s o i l .  G r e e n e  C o u n t y  s o i l  c o n s e r v a t i o n i s t  J e r r y  Dodd 
l 

( p e r s .  comm.) f e e l s  t h a t  c h a r a c t e r i z i n g  t h e s e  t h r e e  s o i l s  a s  
I 

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

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

p r a i r i e / f o r e s t  o r i g i n s .  

I n  g e n e r a l ,  much o f  t h e  b a t t l e f i e l d ' s  u p l a n d  s o i l s  a r e  r e l a -  

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

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

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

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

g r o w t h .  E x p o s u r e s  o f  t h e  G a s c o n a d e  Rock O u t c r o p  Complex  f o r m  

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

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

a l l u v i a l  s o i l s  o f  t h e  W i l s o n ' s  C r e e k  v a l l e y  a n d  c o l l u v i a l  s o i l s  

of  t h e  l a r g e r  s t ream b r a n c h e s  a r e  r e l a t i v e l y  f e r t i l e ,  a s  a r e  t h e  

N e w t o n i a ,  Pembroke  a n d  P e r i d g e  s o i l s  w h i c h  g e n e r a l l y  o c c u p y  t h e  

more  g r a d u a l  s l o p e s  a l o n g  W i l s o n ' s  C r e e k  i n  t h e  n o r t h e a s t  

q u a r t e r  o f  t h e  b a t t l e f i e l d .  
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O R I G I N A L  L A N D  S U R V E Y  NOTES 

T h e  b e s t  s o u r c e  of  i n f o r m a t i o n  on  t h e  b a t t l e f i e l d ' s  

p r e s e t t l e m e n t  v e g e t a t i o n  i s  t h e  O r i g i n a l  Land S u r v e y  N o t e s .  T h e  

I o u t s i d e  l i n e s  o f  t h e  t o w n s h i p  c o n t a i n i n g  t h e  b a t t l e f i e l d  were 

s u r v e y e d  b y  a crew l e d  by A .  F i t h i a n  G a r r i s o n  i n  t h e  f i r s t  

q u a r t e r  of  1835. I n  t h e  s e c o n d  q u a r t e r  of t h a t  y e a r  t h e  same 

crew s u r v e y e d  t h e  i n t e r i o r  l i n e s  of  t h e  t o w n s h i p .  The  n o t e s  f r o m  
I 
I t h i s  s u r v e y  p r o v i d e  q u a l i t a t i v e  a n d  q u a n t i t a t i v e  i n f o r m a t i o n  on 

t h e  a r e a ' s  n a t u r a l  v e g e t a t i o n .  

D e s c r i p t i o n  of  t h e  Land S u r v e y  I n f o r m a t i o n  

I n f o r m a t i o n  p r e s e n t e d  i n  t h e  s u r v e y  n o t e s  i s  o f  t h r e e  k i n d s :  

q u a l i t a t i v e  d e s c r i p t i o n s  of t h e  v e g e t a t i o n  a l o n g  each  h a l f - m i l e  

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

c o r n e r  a n d  q u a r t e r  s e c t i o n  p o i n t ;  a n d  a g e n e r a l  s u r v e y  map o f  t h e  

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

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

a s i n g l e  p h r a s e  d e s c r i b i n g  t h e  q u a l i t y ,  d e n s i t y  a n d  s p e c i e s  

c o m p o s i t i o n  of t h e  t i m b e r  o b s e r v e d  a l o n g  t h e  s e c t i o n  l i n e .  A 

t y p i c a l  e n t r y  f o r  t h e  b a t t l e f i e l d  m i g h t  read  "Land t h i n l y  

t i m b e r e d  b l a c k j a c k ,  b l a c k  a n d  w h i t e  oaks . "  O c c a s i o n a l l y  t h e  

s u r v e y o r s  commented  on t h e  p r e s e n c e  or a b s e n c e  o f  u n d e r g r o w t h  a n d  

t h e  s p e c i e s  c o n c e r n e d .  

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

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

f i e l d s .  I n  t h i s  way t h e  maps  a r e  p o t e n t i a l l y  u s e f u l  i n  
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d e t e r m i n i n g  t h e  p r e s e t t l e m e n t  c h a r a c t e r  of  a s i t e .  However ,  a t  

t h e  t ime of t h e  s u r v e y  n o  s e t t l e m e n t  had  o c c u r r e d  o n  t h e  

b a t t l e f i e l d ,  a n d  w i t h  few e x c e p t i o n s ,  t h e  v e g e t a t i o n  was 

d e s c r i b e d  a s  t h i n l y  t i m b e r e d .  For t h e s e  r e a s o n s ,  t h e  s u r v e y  maps  

were of  l i t t l e  u s e  i n  t h i s  s t u d y ,  a n d  e x c e p t  f o r  a b r i e f  r e f -  

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

t h i s  r e p o r t .  

W i t n e s s  t r e e  d a t a  from t h e  l a n d  s u r v e y  was u s e d  t o  c a l c u l a t e  

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

a n d  t r e e  s p e c i e s  c o m p o s i t i o n  a n d  d e n s i t y .  T h e  p o i n t s  from w h i c h  

t r e e s  were w i t n e s s e d  were o f  t h r e e  t y p e s .  A t  s e c t i o n  c o r n e r s ,  a 

t r e e  was w i t n e s s e d  i n  each of t h e  f o u r  q u a r t e r  s e c t i o n s  ( t h e  

n i n e t y  d e g r e e  q u a d r a n t s  t h a t  l i e  b e t w e e n  t h e  f o u r  c a r d i n a l  a x e s ) .  

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

e a c h  n o r t h - s o u t h  a n d  east-west  s e c t i o n  l i n e .  A t  each  o f  t h e s e  

p o i n t s  t r e e s  were w i t n e s s e d  i n  o n l y  t w o  of  t h e  f o u r  q u a d r a n t s .  

T h e  s e l e c t i o n  o f  q u a d r a n t s  ( w h i c h  two o f  t h e  f o u r )  a t  t h e s e  

p o i n t s  was n o t  c o n s i s t e n t  a n d  i t  i s  u n c e r t a i n  how t h e y  were 

c h o s e n .  T h e  f i n a l  t y p e  of  p o i n t s  were a l o n g  t h e  e x t e r i o r  l i n e s  

o f  t h e  t o w n s h i p  a t  b o t h  s e c t i o n  c o r n e r s  a n d  a t  q u a r t e r - s e c t i o n  

p o i n t s .  A t  a l l  of  t h e s e  p o i n t s ,  t r e e s  were w i t n e s s e d  i n  t h e  t w o  

q u a d r a n t s  t h a t  e x t e n d e d  i n t o  t h e  t o w n s h i p  ( i . e . ,  a l o n g  t h e  s o u t h  

e x t e r i o r  l i n e  t h e  q u a r t e r s  u s e d  were t h e  NW a n d  N E ) .  For each  

t r e e  w i t n e s s e d  t h e  s p e c i e s ,  d i a m e t e r  ( i n c h e s )  a n d  r i g h t  a n g l e  

d i s t a n c e s  f r o m  t h e  c e n t e r  p o i n t  were r e c o r d e d .  A t y p i c a l  e n t r y  

m i g h t  read  " P o s t  Oak 10  i n c h e s  i n  d i ame te r  b e a r s  75  l i n k s  n o r t h  

a n d  4 8  l i n k s  w e s t . l I  
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P o t e n t i a l  B i a s e s  

T h e  i n f o r m a t i o n  p r o v i d e d  by  t h e  d e s c r i p t i v e  c o m m e n t s  a n d  

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

p r o v i d e  l i t t l e  room f o r  b i a s .  H o w e v e r ,  many r e sea rche r s  f e e l  

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

a p p e a r  a t t r a c t i v e  t o  p o t e n t i a l  s e t t l e r s .  B e c a u s e  o f  t h i s ,  re- 

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

may h a v e  b e e n  o v e r e m p h a s i z e d .  D r .  Walter S c h r o e d e r ,  U n i v e r s i t y  

o f  M i s s o u r i  G e o g r a p h y  D e p a r t m e n t ,  h a s  w o r k e d  e x t e n s i v e l y  w i t h  t h e  

s u r v e y  n o t e s .  It  i s  h i s  o p i n i o n  t h a t  t h i s  o r i e n t a t i o n  r e s u l t e d  

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

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

a n d  h e r b a c e o u s  v e g e t a t i o n  ( p e r s .  comm.) .  

U n l i k e  t h e  q u a l i t a t i v e  o r  d e s c r i p t i v e  c o m m e n t s  a n d  t h e  s u r -  

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

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

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

T h e  m o s t  i m p o r t a n t  a s s u m p t i o n  t h a t  i s  made i n  u s i n g  t h e  

w i t n e s s  t r e e  d a t a  t o  c a l c u l a t e  t r e e  d e n s i t i e s  i s  t h a t  t h e  w i t n e s s  

t r e e  was t h e  t r e e  c l o s e s t  t o  t h e  c e n t e r  p o i n t  i n  t h a t  q u a r t e r .  

If t r e e s  o t h e r  t h a n  t h o s e  c l o s e s t  t o  t h e  c e n t e r  a r e  c h o s e n ,  t h e n  

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

B ia s  i n  w i t n e s s  t r e e  s e l e c t i o n  c o u l d  h a v e  o c c u r r e d  a s  a r e s u l t  o f  

b a s i c a l l y  t w o  f a c t o r s ;  s i z e  a n d  s p e c i e s .  W i t n e s s  t r e e s  h a d  t o  b e  

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

t h e m ,  t h u s  s m a l l  t r e e s  may h a v e  b e e n  d i s c r i m i n a t e d  a g a i n s t .  On 

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

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

l o n g e v i t y  ( i . e . ,  a g a i n s t  s h o r t - l i v e d  s p e c i e s ) ,  or b e c a u s e  of  

p h y s i c a l  c h a r a c t e r i s t i c s  w h i c h  made m a r k i n g  d i f f i c u l t  a s  w i t h  t h e  

l o w  b r a n c h e s  of  c e d a r s .  

I 

T h e  b u l k  of  w i t n e s s  t r e e s  f e l l  b e t w e e n  8 a n d  1 4  i n c h e s  i n  

d i a m e t e r ;  h o w e v e r ,  t h e y  r a n g e d  f rom 6 t o  3 0  i n c h e s  w i t h  o v e r  18  

p e r c e n t  e x c e e d i n g  20  i n c h e s  i n  d i a m e t e r  ( T a b l e  1 ) .  T h i s  r e p r e -  

s e n t s  w h a t  may h a v e  b e e n  a v e r y  r e a s o n a b l e  n a t u r a l  s i z e  d i s t r i -  

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

o a k ) ,  t h e  p o o r  s i t e  a n d  t h e  f r e q u e n t  o c c u r r e n c e  o f  f i r e  w h i c h  

w o u l d  h a v e  dec reased  t r e e  l o n g e v i t y .  Trees  of l e s s  t h a n  6 i n c h e s  

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

f r e q u e n t  a l l u s i o n s  t o  a l a c k  o f  b r u s h  s u g g e s t  t h a t  s m a l l  t r e e s  

were u s u a l l y  l a c k i n g .  

W i t n e s s  t r e e  s p e c i e s  a r e  i n  c l o s e  a g r e e m e n t  w i t h  t h e  

q u a l i t a t i v e  comment s  o f  s p e c i e s  c o m p o s i t i o n  ( T a b l e s  2 a n d  3 ) .  

T h e  q u a l i t a t i v e  comment s  i n d i c a t e  t h a t  o a k s  were d o m i n a n t  

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

C o n s i s t e n t  w i t h  t h i s ,  o a k s  c o n s t i t u t e  n e a r l y  92 p e r c e n t  o f  t h e  

t r e e s  w i t n e s s e d .  R e l a t i v e l y  s h o r t - l i v e d  s p e c i e s  s u c h  a s  elms a n d  

s y c a m o r e s  were s o m e t i m e s  w i t n e s s e d  i n  t h e  b o t t o m s  where eco log-  

i c a l l y  o n e  w o u l d  e x p e c t  t h e m  t o  o c c u r ,  e v e n  t h o u g h  t h e  q u a l i -  

t a t i v e  comment s  f o r  t h e s e  h a b i t a t s  i n d i c a t e  t h a t  t h e s e  s p e c i e s  

were n o t  p r e d o m i n a n t  i n  s u c h  a r e a s .  
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TABLE 1 .  T r u n k  Diameter  o f  Wi tness  T r e e s  b y  S p e c i e s  

Diameter ( i n c h e s )  

No, of 
Occur- 

SPECIES r e n c e s  6 7 8 9 1 0  1 1  12 13 14 15 16 17 1 8  19 20 22 26 27 28 30 

Black jack  Oak 31 2 2  7 2 7  

Black Oak 12 1 2 4 

Post  Oak 6 1 3 

White Oak 6 1 1 1 

C h i n q u a p i n  Oak 2 1 

Hickory 2 

Sycamore 2 1 

Elm 1 1 

w 
4 

1 1 

1 2  

1 1 

2 3  

1 

1 1 1 

1 i 1 

2 

1 1 

1 

1 

1 4  1 2  2 3  - - 2 1  T o t a l s  62 1 - 5 3 I4 2 14 2 5 -  



Table 2. S p e c i e s  C o m p o s i t i o n  of  W i t n e s s  Trees  

S p e c i e s  

B l a c k j a c k  Oak 

B l a c k  Oak 

P o s t  Oak 

W h i t e  Oak 

C h i n q u a p i n  Oak 

H i c k o r y  

Sycamore 

Elm 

Number 

3 1  

12  

6 

6 

2 

2 

2 

1 

62 

P e r c e n t  

50 .0  

1 9 - 3  

9.. 7 

9.7 

3 - 2  

3 - 2  

3.2 

1.6 

100.0 

C u m u l a t i v e  
P e r c e n t  

50.0  

69.3 

79.0 

88.7 

91.9 

95.2 

98.4 

100.0  

T h i s  e v i d e n c e  w o u l d  i n d i c a t e  t h a t  w i t n e s s  t r e e  s e l e c t i o n  was 

r e l a t i v e l y  o b j e c t i v e .  A f i n a l  o b s e r v a t i o n  t h a t  s u g g e s t s  a 

g e n e r a l  l a c k  of b i a s  i n  w i t n e s s  t r e e  s e l e c t i o n  i s  p r o v i d e d  b y  t h e  

f a c t  t h a t  a t  t w o  s e c t i o n  c o r n e r s  n o  t r e e  was w i t h i n  a r e a s o n a b l e  

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

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

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

t r e e s  b e t w e e n  6 a n d  30 i n c h e s  i n  d i a m e t e r ,  a n d  of s h o r t - l i v e d  

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

t h e s e  v e r y  g e n e r a l  c r i t e r i a  were a v a i l a b l e  w i t h i n  a d i s t a n c e  of  

o v e r  200  f e e t  ( t h e  maximum d i s t a n c e  a t r e e  was w i t n e s s e d  was 

a p p r o x i m a t e l y  215  f t . ) .  

T h e r e  i s  a p o t e n t i a l  f o r  b i a s  o n  i n t e r i o r  q u a r t e r  s e c t i o n  

p o i n t s  d u e  t o  t h e  m a n n e r  i n  w h i c h  q u a d r a n t s  were c h o s e n .  A t  
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Table 3. V e g e t a t i o n  Comments f rom t h e  O r i g i n a l  L a n d  S u r v e y  N o t e s  

L o c a t i o n  - cornme n t s 

P t .  12-13  T h i n l y  t i m b e r e d  w i t h  b l a c k ,  w h i t e  a n d  b l a c k j a c k  
oaks. 

P t .  13-14 T h i n l y  t i m b e r e d ,  s c a t t e r i n g  b l a c k j a c k  a n d  p o s t  
o a k s .  

P t .  3 -10  T h i n l y  t i m b e r e d  w i t h  b l a c k ,  w h i t e  a n d  b l a c k j a c k  
o a k s .  

P t .  10-14 T h i n l y  t i m b e r e d  w i t h  b l a c k ,  w h i t e  a n d  b l a c k j a c k  
o a k s .  U n d e r g r o w t h  o a k .  

P t .  14 -15  T h i n l y  t i m b e r e d  w i t h  s c a t t e r i n g  b l a c k j a c k .  

P t .  15 -16  V e r y  t h i n l y  t i m b e r e d ,  s c a t t e r i n g  b l a c k j a c k .  ’ _  I _  

P t .  5-9 T h i n l y  t i m b e r e d  w i t h  b l a c k j a c k  a n d  p o s t  o a k s .  

P t .  9-16 T h i n l y  t i m b e r e d  w i t h  b l a c k ,  w h i t e  a n d  b l a c k j a c k  
o a k s .  No u n d e r g r o w t h .  

P t .  16-17  T h i n l y  t i m b e r e d  w i t h  b l a c k j a c k  a n d  p o s t  o a k s .  

P t .  17 -18  T h i n l y  t i m b e r e d  w i t h  b l a c k j a c k  a n d  p o s t  o a k s .  
No u n d e r g r o w t h .  

P t .  7-8 T h i n l y  t i m b e r e d  w i t h  b l a c k  a n d  w h i t e  o a k s ,  
b l a c k j a c k  a n d  h i c k o r y .  

P t .  8 -18  T h i n l y  t i m b e r e d  w i t h  b l a c k ,  w h i t e  a n d  b l a c k j a c k  
o a k s .  

P t .  23-24 T h i n l y  t i m b e r e d  w i t h  b l a c k j a c k  a n d  p o s t  o a k s .  

P t .  24-25 

P t .  14-21  

P t .  21-25  

P t .  23-22 

P t .  22-12  

P t .  11-1 

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

T h i n l y  t i m b e r e d  w i t h  b l a c k j a c k ,  b l a c k  a n d  w h i t e  
o a k s .  

A few s c a t t e r i n g  b l a c k j a c k  a n d  p o s t  o a k s .  

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

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

T h i n l y  t i m b e r e d  b l a c k ,  w h i t e  a n d  b l a c k j a c k  
o a k s .  No u n d e r g r o w t h .  
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P t .  12-11  

P t .  1-2 

P t .  2-3 

P t .  3-4 

P t .  4-5 

P t .  5-6 

P t .  6-7 

P t .  16-20 

P t .  20-27 

P t .  27 -28  

P t .  25-26 

P t .  26-27 

P t .  28-29  

T h i n l y  t i m b e r e d  b l a c k  a n d  w h i t e  o a k s .  The  4 o r  
5 c h a i n s  o n  W i l s o n ’ s  C r e e k  w i t h  b e t t e r  q u a l i t y  
b l a c k  a n d  w h i t e  o a k s .  

T h i n l y  t i m b e r e d  w i t h  b l a c k ,  w h i t e  a n d  b l a c k j a c k  
o a k s .  

T i m b e r  t o l e r a b l e  g o o d ,  b l a c k ,  w h i t e  a n d  
b l a c k j a c k  o a k s .  No u n d e r g r o w t h .  

T i m b e r  t o l e r a b l e  g o o d ,  b l a c k ,  w h i t e  a n d  
b l a c k j a c k  o a k s .  No u n d e r g r o w t h .  

T i m b e r  f i r s t  r a t e ;  b l a c k ,  w h i t e ,  c h i n q u a p i n  
o a k s  a n d  h i c k o r y .  U n d e r g r o w t h  h a z e l .  

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

T i m b e r  g o o d ;  b l a c k  a n d  w h i t e  o a k s ,  h i c k o r y  a n d  
p i n  o a k .  U n d e r g r o w t h  h a z e l .  

V e r y  t h i n l y  t i m b e r e d  w i t h  b l a c k j a c k ,  b l a c k  a n d  
w h i t e  o a k s .  

T h i n l y  t i m b e r e d  w i t h  b l a c k j a c k  a n d  p o s t  o a k s .  
No u n d e r g r o w t h .  

T h i n l y  t i m b e r e d  w i t h  b l a c k j a c k  a n d  b l a c k  oaks. 

T h i n l y  t i m b e r e d  w i t h  b l a c k j a c k ,  b l a c k  a n d  w h i t e  
o a k s .  

T h i n l y  t i m b e r e d  w i t h  b l a c k ,  w h i t e  a n d  b l a c k j a c k  
o a k s .  

T i m b e r  t o l e r a b l e  g o o d ;  b l a c k ,  w h i t e  a n d  
b l a c k j a c k  o a k s .  
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FIGURE 2 .  Loca t ion  Index  f o r  V e g e t a t i o n  Comments from t h e  O r i g i n a l  
Land Survey Notes  (Tab le  3 ) .  



s e c t i o n  c o r n e r s  a n d  a t  a l l  p o i n t s  o n  t h e  e x t e r i o r  l i n e s ,  t h e  

q u a d r a n t s  i n  w h i c h  t r e e s  were t o  b e  w i t n e s s e d  were f i x e d .  

However ,  a t  i n t e r i o r  q u a r t e r  s e c t i o n  p o i n t s  t w o  o f  t h e  f o u r  

p o s s i b l e  q u a d r a n t s  were c h o s e n  i n  a n  i n c o n s i s t e n t  a n d  i n e x p l i -  

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

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

However ,  i t  i s  a l s o  p o s s i b l e  t h a t  t h e  q u a d r a n t s  c h o s e n  were t h o s e  

t w o  w i t h  t h e  c l o s e s t  t r e e s .  I f  t h i s  i s  t r u e ,  t h e  t r u e  t r e e  

d e n s i t y  w i l l  b e  o v e r e s t i m a t e d .  One w a y  t o  c h e c k  f o r  t h i s  b i a s  

w o u l d  b e  t o  c o m p a r e  d e n s i t y  es t imates  for t h e  q u a r t e r  s e c t i o n  

p o i n t s  w i t h  t h o s e  from t h e  s e c t i o n  c o r n e r s  a n d  e x t e r i o r  l i n e  

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

e s t i m a t e d  t r e e  d e n s i t y  p e r  a c r e  f o r  i n t e r i o r  q u a r t e r  s e c t i o n  

p o i n t s  i s  2 2 . 4 ,  v e r s u s  1 9 . 0  a n d  11 .8  f o r  t h e  o t h e r  t w o  p o i n t  

t y p e s  ( T a b l e  4 ) .  W h i l e  t h i s  f i g u r e  i s  l a r g e r ,  p o s s i b l y  a s  a 

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

r e l a t i v e l y  h i g h  e s t i m a t e s  ( 7 9  & 4 6 )  p u l l e d  t h e  mean of  t h e  

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

v a r i a t i o n  i n  p o i n t  e s t i m a t e s  a n d  t h e  sma l l  sample  s i z e s  t h e s e  

d i f f e r e n c e s  a r e  n o t  s i g n i f i c a n t .  

I 

I 

I 

I 

T h e r e  i s  some r e a s o n  t o  b e l i e v e  t h a t  b i a s e s  were s y s t e m a t i c  

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

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

Dr. S c h r o e d e r ' s  o p i n i o n  t h a t  M i s s o u r i  s u r v e y o r s  h a d  n o t  r e c e i v e d  

I i n s t r u c t i o n  t h a t  w o u l d  h a v e  r e s u l t e d  i n  s y s t e m a t i c  b i a ses .  I t  

I 
was n o t  u n t i l  s o m e w h a t  l a t e r ,  f o r  e x a m p l e  d u r i n g  t h e  s u r v e y  of 

t h e  Great L a k e s  s t a t e s ,  t h a t  s u c h  b i a s  p r o d u c i n g  s t a n d a r d i z a t i o n  
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of t h e  s u r v e y  was i n t r o d u c e d .  T h e  d a t a  t h a t  we h a v e  e x a m i n e d  

seem t o  s u p p o r t  t h i s  c o n t e n t i o n .  A l t h o u g h  s u r e l y  p r e s e n t  t o  some 

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

T h e r e f o r e ,  t h e  s u r v e y  d a t a  f o r  t h e  b a t t l e f i e l d  l o c a l e  i s  v i e w e d  
I a s  a r e l a t i v e l y  a c c u r a t e  a n d  o b j e c t i v e  p o r t r a y a l  of  t h e  

v e g e t a t i v e  c o n d i t i o n s  c i r c a  1861.  

Table 4. E s t i m a t e d  T r e e  D e n s i t y  b y  S a m p l e  P o i n t  T y p e  

S e c t i o n  C o r n e r s  

30.0  
1.7 

31 . O  
28.6 

3 .8  
19.2 

mean 1 9 . 0  

r a n g e  1.7-31.0 

I n t e r i o r  Q u a r t e r  Secs .  

29.3  
11.5 
17.9 

5.8 
0 . 8  
2.7 

79 .7  
1.7 

22.2 
46.0 

O u t s i d e  L i n e s  

1.6 
26.5 

5.1 
14.6 

1 = 7  
4.7 
3 . 1  
5.2 

49.8 
5.6 

mean 22.4 mean 11.8 

r a n g e  1.7-79.7 r a n g e  1.6-49.8 

C a l c u l a t i o n s  of  Tree D e n s i t y  

T h e  w i t n e s s  t r e e  d a t a  was u s e d  t o  c a l c u l a t e  t r e e  d e n s i t i e s  

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

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

( p e r  u n i t  a r e a )  i s  w o e f u l l y  i n a d e q u a t e .  O n l y  two s e c t i o n  c o r n e r s  

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

b o r d e r  o f ,  t h e  b a t t l e f i e l d .  A l so ,  q u a l i t a t i v e  comment s  e s s e n -  

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

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

d e n s i t y  f o r  l o c a l  s i t e s .  I n s t e a d ,  i t  i s  u s e d  r e c o g n i z i n g  i t s  

l i m i t a t i o n s ,  b u t  a l s o  a c k n o w l e d g i n g  i t s  v a l u e  a s  a g o o d  g e n e r a l  

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

was a p p r o p r i a t e  t o  e x p a n d  t h e  r e g i o n  f o r  w h i c h  we e v a l u a t e d  t h e  

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

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

n u m b e r  o f  p o i n t s  w e  u s e d  f r o m  1 1  t o  27 .  

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

w i t h  t h e  a s s i s t a n c e  o f  MDC b i o m e t r i c i a n  S t e v e  S h e r i f f .  It  

p r o c e e d e d  a s  f o l l o w s :  

To c o n v e r t  l i n k s  t o  f e e t :  

1 l i n k  = 7 . 9 2  i n c h e s  

S o :  ( #  l i n k s )  x 7 . 9 2 / 1 2  = # f e e t  

To c a l c u l a t e  s t r a i g h t  l i n e  d i s t a n c e s  ( r a d i i )  f r o m  t h e  c e n t e r  
p o i n t  t o  w i t n e s s  t r e e s  w e  u s e d  t h e  s t a n d a r d  f o r m u l a  f o r  
c a l c u l a t i n g  t h e  h y p o t e n u s e  of a r i g h t  t r i a n g l e :  

To c a l c u l a t e  t h e  a rea  f o r  t h e  t r e e  i n  e a c h  q u a d r a n t  we 
s i m p l y  u s e d  t h e  f o r m u l a  f o r  c a l c u l a t i n g  t h e  a r ea  o f  a c i r c l e  
a n d  d i v i d e d  by f o u r :  

So:  p i ( r 2 ) / 4  f o r  each  q u a r t e r  
F i g u r e s  f o r  t h e  q u a r t e r s  were summed a n d  t h e n  
d i v i d e d  by  t h e  n u m b e r  o f  q u a r t e r s  t o  g i v e  t h e  
a v e r a g e  s q u a r e  f e e t  p e r  t r e e  a t  t h e  p o i n t  

F i n a l l y  c o n v e r t i n g  t o  t r e e s  p e r  ac re :  
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4 3 5 6 0  (sq. f t . / a c r e ) / t h e  a v e r a g e  s q .  f t .  p e r  t r e e  
y i e l d s  t h e  e s t i m a t e d  number  o f  t r e e s  p e r  a c r e  a t  t h a t  
p o i n t .  

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

a n d  d e t e r m i n e d  t h a t  i t  was a c c u r a t e .  U s i n g  a n  a r e a  o f  known 

d i m e n s i o n s  s t o c k e d  w i t h  1 , 0 0 0  t r e e s  t h e  a v e r a g e  o f  1 0 0  s i m u -  

l a t i o n s  was 1 , 0 7 3 ,  a s l i g h t  o v e r e s t i m a t e  b u t  w i t h i n  t h e  95% 

C o n f i d e n c e  I n t e r v a l .  

D i s c u s s i o n  o f  Land  S u r v e y  Data 

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

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

( T a b l e  3 ) .  T i m b e r  a l o n g  h a l f - m i l e  s e g m e n t s  o f  t h e  s e c t i o n  l i n e s  

was d e s c r i b e d  a s  " t h i n , "  " v e r y  t h i n "  o r  " s c a t t e r i n g "  o n  26  o f  32 

o c c a s i o n s ,  o r  81 p e r c e n t  o f  t h e  t ime.  Even  i n  t h e  o n e  r e g i o n  o f  

t h e  a r e a  e x a m i n e d  w h e r e  t h e  t i m b e r  i s  d e s c r i b e d  a s  " t o l e r a b l e  

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

" r e m a r k a b l y  f i n e  g r o v e  of' C h i n q u a p i n s "  ( t h e y  e v e n  mapped i t ) ,  

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

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

T h e  d e n s i t y  e s t ima tes  f r o m  w i t n e s s  t r e e  d a t a  c o n c u r  w i t h  t h e  

f i n d i n g s  f r o m  t h e  q u a l i t a t i v e  d e s c r i p t i o n s  ( T a b l e  5 ) .  F u l l y  h a l f  

of t h e  s a m p l e  p o i n t s  g a v e  d e n s i t y  e s t ima tes  o f  l e s s  t h a n  7 t r e e s  

p e r  a c r e .  O n l y  f o u r  o f  t h e  t w e n t y - s i x  ( 1 5  p e r c e n t )  h a d  e s t i m a t e s  

o f  g r e a t e r  t h a n  30 t r e e s  p e r  a c r e .  By c o n t r a s t  M D C ' s  S p r i n g f i e l d  

a r ea  r e s o u r c e  f o r e s t e r  Ca r l  H a u s e r  ( p e r s .  comm.) e s t i m a t e s  t h a t  a 

mature f o r e s t  s t a n d  c o n t a i n s  a p p r o x i m a t e l y  7 5 - 8 0  t r e e s  e x c e e d i n g  
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8" i n  d i a m e t e r  p e r  a c r e .  An i m p o r t a n t  f e a t u r e  t o  n o t e  i s  t h a t  

t h i s  d a t a  r e v e a l s  a g r e a t  d e a l  o f  sma l l  s c a l e  v a r i a t i o n  i n  t r e e  

d e n s i t y  i r r e s p e c t i v e  o f  t o p o g r a p h y .  
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TABLE 5. E s t i m a t e d  T r e e  D e n s i t y  b y  G e n e r a l  T o p o g r a p h i c  P o s i t i o n  

G e n e r a l  t o p o g r a p h i c  P o s i t i o n  

A 1  l u v  i a l  U p l a n d ,  f l a t  U p l a n d  N o r t h - N o r t h e a s t  S l o p e  S t e e p  S o u t h w e s t  
B o t t o n  t o  Draw G e n e r a l l y  S t e e p  S l o p e  

M o d e r a t e  S l o p e  

D 6 . 8  
E 

4 - 7  1 . 7  5 . 1  3 1 . 0  

N 1 1 . 5  3 . 1  
S 
I 1 . 7  5 . 2  
Y . 1 . 6  4 9 . 8  

TOTAL 2 1 . 6  

5 . 6  3 0 . 0  

1 4 . 6  2 6 . 5  
1 . 7  TOTAL 6 1 . 6  

M E A N  2 0 . 5  
R A N G E  5 . 1 - 3 0 . 0  E M E A N  5 . 4  1 7 . 9  2 . 7  

T 2 9 . 3  M E A N  5 . 3  
I R A N G E  1 . 7 - 1 4 . 6  
M 5 . 8  
A 
T 7 9 . 7  
E 

2s. 6 

4 I’ S R A N G E  1 . 6 - 1 1 . 5  TOTAL 2 6 . 3  

4 6 . 0  

2 2 . 2  

1 9 . 2  
TOTAL 3 4 5 . 3  
M E A N  2 6 . 6  
R A N G E  3 . 1 - 7 9 . 7  



B a s e d  o n  t h e  g e n e r a l  q u a l i t a t i v e  d e s c r i p t i o n s ,  t r e e  d e n s i t y  

was u n i f o r m l y  s p a r s e  r e g a r d l e s s  of t o p o g r a p h i c  p o s i t i o n  ( T a b l e  3 ,  

F i g u r e  2 ) .  It m i g h t  b e  e x p e c t e d  t h a t  b o t t o m l a n d s  b e i n g  more 

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

T h i s  may h a v e  b e e n  t r u e  a l o n g  t h e  s o u t h e r n  b o r d e r  of  S e c t i o n  36  

where  " t h e  4 o r  5 c h a i n s  o n  W i l s o n ' s  C r e e k  s u p p o r t e d  b e t t e r  

q u a l i t y  b l a c k  a n d  w h i t e  oaks . "  H o w e v e r ,  i n  m o s t  b o t t o n l a n d  

a r e a s ,  n o t a b l y  a l o n g  t h e  l i n e s  s e p a r a t i n g  S e c t i o n s  3 5  & 3 6 ,  2 5  ti 

2 6  and 2 3  & 2 4 ,  t h e  t i m b e r  was d e s c r i b e d  a s  t h i n ,  v e r y  t h i n ,  o r  

s c a t t e r i n g  much l i k e  t h a t  o n  t h e  u p l a n d s .  The  o n e  i n s t a n c e  i n  

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

a n  u p l a n d  d r a w  i n d i c a t e s  t h a t  t h e s e  s i t e s  were a l s o  t h i n l y  tim- 
I 

b e r e d ,  a l t h o u g h  t h e  s h a l l o w  s o i l s  i n  t h i s  p a r t i c u l a r  a r ea  i s  a 

c o m p l i c a t i n g  f a c t o r .  T h e  s e c t i o n  l i n e  s e p a r a t i n g  S e c t i o n s  23 a n d  

2 6  f o l l o w s  a n  u p l a n d  d raw of  s h a l l o w ,  r o c k y  s o i l s  where  t h e  

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

w i t h  b l a c k j a c k ,  b l a c k  a n d  w h i t e  oaks . "  T h e  o n e  a r ea  t h a t  

a p p a r e n t l y  s u p p o r t e d  b e t t e r  t i m b e r  ( e a s t  of p a r k ,  e a s t  b o u n d a r y  

S e c t i o n s  2 4  & 2 5 )  i s  n o t  d i s t i n g u i s h a b l e  t o p o g r a p h i c a l l y ,  b u t  

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

s o i l .  

T ree  d e n s i t y  e s t ima tes  from t h e  w i t n e s s  t r e e  d a t a  a c c o r d i n g  

t o  g e n e r a l  t o p o g r a p h i c  p o s i t i o n  a r e  p r e s e n t e d  i n  T a b l e  5 .  

B e c a u s e  t h i s  d a t a  i s  more p o i n t  o r  l o c a t i o n  s p e c i f i c ,  i t  i s  more 

u s e f u l  f o r  e x a m i n i n g  t o p o g r a p h y / p l a n t  r e l a t i o n s h i p s .  

I g n o r i n g  t h e  s u b s t a n t i a l  v a r i a t i o n s  i n  d e n s i t y  w i t h i n  a n y  

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

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

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

s t i l l  u n e x p e c t e d .  The  p o i n t s  f a l l i n g  i n  u p l a n d  d r a w s  a l s o  g a v e  

u n e x p e c t e d l y  low e s t i m a t e s ,  a l t h o u g h  t h i s  may be  d u e  i n  p a r t  t o  

some o f  t h e s e  a r e a s  b e i n g  of s h a l l o w  r o c k y  s o i l s .  C o m p l e t i n g  

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

u p l a n d s .  F i v e  of  t h e  13 u p l a n d  p o i n t s  d i d  g i v e  d e n s i t i e s  of  l e s s  

t h a n  6 t r e e s  p e r  a c r e .  However ,  t h e  mean d e n s i t y  f o r  t h i s  g r o u p  

was 2 6 . 6  t r e e s / a c r e  a n d  s i x  o f  t h e  e i g h t  h i g h e s t  e s t i m a t e s  

o c c u r r e d  he re .  T h e  r e l a t i v e l y  h i g h  d e n s i t y  e s t ima tes  f o r  t h e  few 

p o i n t s  t h a t  o c c u r r e d  o n  s t e e p  s l o p e s  ( b o t h  N & S f a c i n g )  i s  t h e  

o n e  a r ea  i n  w h i c h  t h e  d a t a  agrees  w i t h  e x p e c t a t i o n s .  D e s p i t e  

t h e s e  somewhat s u r p r i s i n g  r e s u l t s  i t  i s  o n l y  i n  regards  t o  t h e  

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

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

o n e  e s t ima te  a p p r o x i m a t e s  t h e  s t o c k i n g  o f  t y p i c a l  f o r e s t  

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

v e r y  s p a r s e l y  t o  m o d e r a t e l y  s t o c k e d  s a v a n n a .  

B o t h  t h e  q u a l i t a t i v e  a n d  q u a n t i t a t i v e  d a t a  from t h e  l a n d  

s u r v e y  n o t e s  i n d i c a t e  t h a t  t h e  a r ea  was d o m i n a t e d  b y  o a k s  ( T a b l e s  

2 a n d  3 ) .  B l a c k j a c k  oak a c c o u n t e d  f o r  f u l l y  h a l f  ( 3 1  o f  6 2 )  of  

t h e  t r e e s  w i t n e s s e d .  B l a c k  oak was t h e  s e c o n d  m o s t  conimon 

s p e c i e s  u s e d  a s  w i t n e s s  t r e e s ,  a n d  i n  a l l ,  o a k  s p e c i e s  a c c o u n t e d  

for 92 p e r c e n t  o f  t r e e s  w i t n e s s e d .  

U n l i k e  d e n s i t y ,  s p e c i e s  c o m p o s i t i o n  d e m o n s t r a t e s  some 

p r e d i c t a b l e  r e l a t i o n s h i p s  w i t h  t o p o g r a p h i c  p o s i t i o n  ( T a b l e  6 ) .  
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~ Table 6 .  S p e c i e s  C o m p o s i t i o n  by  Genera l  T o p o g r a p h i c  P o s i t i o n  

G e n e r a l  Topo .  
P o s i t i o n  # P t s .  S p e c i e s  No. g C u m .  % 

B o t t o m l a n d  4 B l a c k  Oak 
P o s t  Oak 
S y c a m o r e  
E l m  

4 4 4  4 4  
2 2 2  67 
2 22 89 
1 11 100  

U p l a n d ,  f l a t  t o  13  B l a c k  j a c k  24 77 77 
m o d e r a t e  s l o p e s  B l a c k  Oak 5 16 9 4  

C h i n q u a p i n  2 6 100  

F r e q .  

2 / 4  
2 / 4  
2/11 
1 / 4  

1 1 / 1 3  
4 / 1 3  
1 / 1 3  

U p l a n d  D r a w  5 P o s t  Oak 4 40 40  3 1 5  
B l a c k  j a c k  Oak 3 30  70 2 1 5  
W h i t e  Oak 1 10 80 1 / 5  
H i c k o r y  2 20  1 0 0  215 

or th -NE s l o p e  3 W h i t e  Oak 5 6 2  62 3 1 3  
G e n e r a l l y  S t e e p  B l a c k  Oak 3 37 1 0 0  3 1 3  

S t e e p  S o u t h w e s t  S l o p e  1 B l a c k  j a c k  Oak 4 100  1 0 0  1 / 1  



oak was d o m i n a n t  o r  c o - d o m i n a n t  i n  t h e s e  mesic e n v i r o n s  a n d  was a 

One a r ea  of  d i s a g r e e m e n t  b e t w e e n  t h e  q u a l i t a t i v e  a n d  

q u a n t i t a t i v e  p i c t u r e s  c o n c e r n e d  t h e  a b u n d a n c e  of w h i t e  o a k .  T h i s  

s p e c i e s  was m e n t i o n e d  f r e q u e n t l y  ( o n  2 1  of  32 o c c a s i o n s )  i n  t h e  

q u a l i t a t i v e  n o t e s ,  b u t  was w i t n e s s e d  o n l y  s i x  t imes,  p r i m a r i l y  o n  

t h e  mesic s l o p e s  a n d  n e v e r  o n  t h e  u p l a n d s .  

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

n o t e s  c o n c e r n s  t h e  a b u n d a n c e  a n d  s p e c i e s  c o m p o s i t i o n  of  b r u s h  

( u n d e r g r o w t h )  o r  s h r u b s  o n  t h e  a r ea .  I n f o r m a t i o n  o n  t h i s  t o p i c  

i s  g i v e n  o n l y  i n  t h e  q u a l i t a t i v e  comment s  ( T a b l e  3 ) .  Comments 

c o n c e r n i n g  b r u s h  o r  t h e  l a c k  of  b r u s h  a p p e a r  i n  o n l y  1 1  o f  t h e  32 

i n d i v i d u a l  q u a l i t a t i v e  s t a t e m e n t s  t h a t  we r e v i e w e d .  T h e  f a c t  

t h a t  t h i s  s u b j e c t  was n o t  a d d r e s s e d  i n  e v e r y  c a s e  m a k e s  i t  

somewhat  d i f f i c u l t  t o  e v a l u a t e  t h e  s t a t u s  of  b r u s h  on  t h e  

b a t t l e f i e l d  s i t e  a t  t h e  t ime of  t h e  s u r v e y .  I n  t h e  e l e v e n  

i n s t a n c e s  w h e r e  comment s  were made a b o u t  b r u s h ,  s e v e n  s t a t e d  t h a t  

n o  b r u s h  was p r e s e n t  a l o n g  t h a t  p a r t i c u l a r  h a l f - m i l e  s e c t i o n .  I n  

t h e  f o u r  csses  w h e r e  b r u s h  was p r e s e n t ,  t h r e e  of t h e  t imes  i t  was 

h a z e l  a n d  i n  t h e  o t h e r  case  i t  was oak.  

31 



The l o c a t i o n  i n  w h i c h  o a k  u n d e r g r o w t h  was p r e s e n t  i n c l u d e s  

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

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

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

i n  t h e  f o r m  o f  o a k  r e g e n e r a t i o n .  T h e  t h r e e  s i t e s  w h e r e  h a z e l  was 

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

u p l a n d  c u t  b y  r e l a t i v e l y  s h a l l o w  d r a w s .  The  two u p l a n d  s i t e s  a r e  

i n  t h e  a r e a  w h e r e  t h e  t i m b e r  was d e s c r i b e d  a s  "good"  o r  " f i r s t  

r a t e . "  Hazel i s  g e n e r a l l y  a mesic s i t e  s p e c i e s  a n d  t h e s e  t h r e e  

a r e a s  were a p p a r e n t l y  some o f  t h e  r i c h e s t  s i t e s  i n  t h e  s a m p l e d  

a r e a .  

A l t h o u g h  i t  o f t e n  g r o w s  i n  f o r e s t  c o n d i t i o n s ,  h a z e l  i s  n o t  

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

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

t h e  f o r e s t  edge .  I n  h i s  work  w i t h  t h e  s u r v e y  n o t e s ,  S c h r o e d e r  

( 1 9 8 5 )  n o t e d  h a z e l  a s  o c c u r r i n g  on  p r a i r i e s  i n  J a c k s o n  C o u n t y ,  

M i s s o u r i .  H a z e l  may h a v e  b e e n  a common c o m p o n e n t  i n  s a v a n n a s  o r  

on  p r a i r i e s  a l o n g  t h e  p r a i r i e / f o r e s t  b o r d e r .  

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

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

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

s u b j e c t  o f  b r u s h  was n o t  a d d r e s s e d ,  i t  is l i k e l y  t h a t  i t  d i d  n o t  

o c c u r .  I t  i s  p r o b a b l e  t h a t  t h e  p r e s e n c e  o f  b r u s h  was m o r e  

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

A l l  t h e  s i t e s  where u n d e r g r o w t h  was p r e s e n t  were r e l a t i v e l y  

r i c h  s i t e s .  U n d e r g r o w t h  p r o b a b l y  e x i s t e d  t h r o u g h o u t  t h e  b a t t l e -  
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f i e l d  i n  many of t h e s e  l o c a l  s i t e s .  It a p p a r e n t l y  d i d  n o t  o c c u r  

i n  a l l  t h e  a l l u v i a l  a r eas .  The  d r y ,  r o c k y  s i t e s  w h i c h  c o n s t i t u t e  

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

s h r u b / u n d e r g r o w t h  c o m p o n e n t .  

S Y N O P S I S  OF PRESETTLEMENT V E G E T A T I O N  

I n  g e n e r a l ,  t h e  p r e s e t t l e m e n t  v e g e t a t i o n  of W i l s o n ' s  Creek  

N a t i o n a l  B a t t l e f i e l d  was a s a v a n n a  of s c a t t e r e d  o a k s  a n d  a 

p r a i r i e  p l a n t  h e r b a c e o u s  l a y e r .  The  s a v a n n a  of  t h e  u p l a n d s  was 

d o m i n a t e d  by  b l a c k j a c k  o a k .  S t r u c t u r a l l y  t h i s  s a v a n n a  v a r i e d  i n  

d e n s i t y  w i t h  t h e  b u l k  of  i t  s u p p o r t i n g  l e s s  t h a n  1 0  t r e e s  p e r  

a c r e .  W i t h i n  t h i s  s p a r s e l y  t r e e d  m a t r i x  t h e r e  were s c a t t e r e d  

g r o v e s  of t r e e s .  T h e s e  g r o v e s  were of  r e l a t i v e l y  d e n s e  t imber  

w i t h  a s t o c k i n g  o c c a s i o n a l l y  r e a c h i n g  o v e r  40 t r e e s  p e r  a c r e .  

However ,  e v e n  i n  t h e s e  m o r e  d e n s e l y  t r e e d  p a t c h e s  of  t h e  

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

a b s e n t .  Most of t h e  u p l a n d  d r a w s  d i d  n o t  v a r y  f r o m  t h i s  s p a r s e  

s a v a n n a  c h a r a c t e r  e x c e p t  i n  terms of t h e  s p e c i e s  c o m p o s i t i o n ,  

w i t h  b l a c k j a c k  d i m i n i s h i n g  a t  t h e  e x p e n s e  of p o s t  a n d  w h i t e  o a k s .  

T h e  few s t e e p  mesic s l o p e s  ( n o r t h  a n d  e a s t  f a c i n g )  o n  t h e  

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

However ,  by t r e e  d e n s i t y  most of t h e s e  a r e a s  m i g h t  s t i l l  b e  

c l a s s i f i e d  a s  s a v a n n a .  T h e s e  a r e a s  were d o m i n a t e d  by  b e t t e r  

q u a l i t y  b l a c k  a n d  w h i t e  o a k s ,  a n d  h a z e l  was f r e q u e n t l y  p r e s e n t  a s  

a s h r u b  c o m p o n e n t .  Some of t h e  more p r o t e c t e d  ( b e l o w  b l u f f s )  a n d  

mesic of  t h e s e  sma l l  s i t e s  s u r e l y  s u p p o r t e d  a n e a r  t y p i c a l  f o r e s t  

v e g e t a t i o n .  
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Rock o u t c r o p  s o i l s  of  t h e  G a s c o n a d e - R o c k  o u t c r o p  a n d  Goss- 

G a s c o n a d e  c o m p l e x e s  a r e  s c a t t e r e d  a c r o s s  t h e  b a t t l e f i e l d .  I n  

p l a c e s  w h e r e  t h e  b e d r o c k  i s  e x p o s e d ,  m o s t  n o t a b l y  on  B l o o d y  H i l l ,  

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

t e r e d  s t u n t e d  t r e e s  o c c u r r e d .  O t h e r  g l a d e s  were l o c a t e d  o n  west- 

f a c i n g  s l o p e s  e a s t  of W i l s o n ' s  C r e e k ,  a n d  o n  t h e  p r o m i n e n c e  n o r t h  

of  B l o o d y  H i l l .  I n  a reas  of t hese  s o i l  t y p e s  where t h e  b e d r o c k  

i s  m a n t l e d  by a s h a l l o w  l a y e r  of  s o i l ,  s a v a n n a s  of  r e l a t i v e l y  

s p a r s e ,  m o i s t u r e - s t r e s s e d  t r e e s  w o u l d  h a v e  o c c u r r e d .  Some of  

t h e s e  s h a l l o w  s o i l  a r eas  o c c u r  i n  d raws ,  a n d  t h e  d e p a u p e r a t i n g  

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

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

i m p o v e r i s h e d  s a v a n n a .  

I n  t e r m s  of t h e  d e n s i t y  of  t h e  v e g e t a t i o n ,  t h e  b o t t o m l a n d s  

of t h e  b a t t l e f i e l d  were o f t e n  a s  s p a r s e l y  t i m b e r e d  a s  t h e  

u p l a n d s .  T h e s e  s i t es ,  d i d  h o w e v e r ,  d i f f e r  f rom t h e  u p l a n d s  i n  

s p e c i e s  c o m p o s i t i o n  a n d  i n  t r e e  q u a l i t y  o r  s i z e .  Somewhat 

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

e c o l o g y  of t h e  s i t e ,  t h e  b o t t o m l a n d s  were d o m i n a t e d  by o a k s .  The  

s p e c i e s  i n v o l v e d  were t y p i c a l l y  b l a c k ,  p o s t  a n d  p r o b a b l y  w h i t e  

oak .  A l t h o u g h  t h e y  were n o t  d o m i n a n t ,  non-oak  s p e c i e s  s u c h  a s  

sycamore,  elm, h a c k b e r r y  a n d  w a l n u t  were a l s o  p r e s e n t .  I n  some 

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

w i t h  d e n s e r  t i m b e r  a n d  u n d e r g r o w t h .  

T h e  e x a c t  n a t u r e  ( s p e c i e s ,  p h y s i c a l  c h a r a c t e r )  of t h e  

h e r b a c e o u s  c o m p o n e n t  of t h e  b a t t l e f i e l d ' s  p r e s e t t l e m e n t  s a v a n n a  

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

h e r b a c e o u s  v e g e t a t i o n .  The  a s s u m p t i o n  t h a t  t h e  h e r b a c e o u s  

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

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

p u b l i s h e d  c o m m e n t s  on  t h e  b a t t l e f i e l d ' s  h e r b a c e o u s  v e g e t a t i o n  

a l s o  seem t o  i n d i c a t e  a p r a i r i e  v e g e t a t i o n .  W a t s o n  r e f e r s  t o  

" g r a s s y  r i d g e s ; "  a few o t h e r  s o l d i e r s '  a c c o u n t s  b r i e f l y  m e n t i o n  

p r a i r i e  g r a s s e s ;  a n d  t h e  s u r v e y o r s  r e p o r t e d  a p r a i r i e  i n  S e c t i o n  

2 6 .  B a s e d  on  t h i s  i n f o r m a t i o n ,  o u r  b e s t  e s t ima te  i s  t h a t  t h e  

h e r b a c e o u s  c o m p o n e n t  of t h e  b a t t l e f i e l d ' s  v e g e t a t i o n  was c o m p o s e d  

p r i m a r i l y  o f  p r a i r i e  s p e c i e s .  The  m a j o r i t y  o f  p r a i r i e  p l a n t  

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

n e a r b y  L a  P e t i t e  G e m m e  p r a i r i e  ( A p p e n d i x  6 )  may b e  a g o o d  

r e f e r e n c e  f o r  t h e  b a t t l e f i e l d  r e g i o n .  

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

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

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

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

e x i s t e d .  T h i s  c o n t e n t i o n  i s  s u p p o r t e d  b y  t h e  l a n d  s u r v e y o r s '  

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

S e c t i o n  2 6 ,  a n d  by  t h e  a d d i t i o n a l  i n s t a n c e  where o n e  q u a d r a n t  o f  

a s e c t i o n  c o r n e r  c o n t a i n e d  " n o  t r e e  w i t h i n  a r e a s o n a b l e  d i s t a n c e  

t o  w i t n e s s . "  By a n d  l a r g e  t h e s e  o p e n i n g s  were p r o b a b l y  sma l l  

e n o u g h  ( a  few a c r e s )  t h a t  t h e y  were n o t  n o t e w o r t h y  w i t h i n  t h e  

c o n t e x t  o f  t h e  s u r r o u n d i n g  s p a r s e l y  t r e e d  s a v a n n a .  
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HISTORIC SCENE 

The overall goal of this project is to return the site of 

Wilson's Creek National Battlefield to the conditions that exist- 

ed at the time of the battle. As Bearss ( 1 9 7 8 )  determined, 

information on the battlefield's vegetation dating from this 

period is scarce. The only known published documents that deal 

with the battlefield's vegetation circa 1 8 6 1  are accounts of the 

battle written by Union and Confederate participants. These 

accounts and their shortcomings were discussed in the section on 

presettlement vegetation. 

A few of the soldiers' accounts do provide brief, but fairly 

good, descriptions of the area on and around Eloody Hill. Others 

give some clues as to the general appearance of the landscape in 

terms of its open character and the presence of brush. These 

observations are of some value in the reconstruction and have 

been considered in the determination of presettlement vegetation. 

However, in view of the inadequacy of this material, our inter- 

pretation of the historic scene is based primarily on the deter- 

minations of the presettlement vegetation combined with known 

settlement-related modifications to the area. Bearss presents a 

map detailing the known post-settlement modifications to the 

battlefield. This map meshed with the map of presettlement 

vegetation serves as this study's map of the historic scene 

(Figure 3). 

The location and nature of the obvious cultural modifi- 

cations such as buildings and crop fields are well documented. 

There undoubtedly were less apparent factors that affected the 
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b a t t l e f i e l d ' s  v e g e t a t i o n .  S e l e c t i v e  c u t t i n g  o f  t r e e s  s u r e l y  

o c c u r r e d  i n  t i m b e r  s t a n d s  t h a t  were n o t  c l e a r  c u t .  W i l d f i r e  

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

a c c o m p a n i e d  s e t t l e m e n t .  

O u t s i d e  of t h e  known c u l t u r a l  i m p a c t s ,  m o s t  a c c o u n t s  

i n d i c a t e  t h a t  i n  1861 t h e  b a t t l e f i e l d ' s  v e g e t a t i o n  was s i m i l a r  t o  

p r e s e t t l e m e n t  c o n d i t i o n s .  The  n o t a b l e  e x c e p t i o n  was a n  a p p a r e n t  

i n c r e a s e  i n  b r u s h .  The  m o s t  c r e d i b l e  s o l d i e r ' s  a c c o u n t  of t h e  

v e g e t a t i o n  (Ware) r e p o r t s  t h a t  b r u s h  was s p a r s e  o r  a b s e n t  on t h e  

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

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

m e n t i o n e d  a r e  o n  B l o o d y  H i l l ,  t h e  b o r d e r s  o f  t h e  R a y  a n d  G i b s o n  

c r o p f i e l d s ,  a n d  t h e  W i l s o n ' s  Creek b o t t o m s  i n  t h e  n o r t h  h a l f  o f  

t h e  b a t t l e f i e l d .  R e f e r e n c e s  t o  "a l u x u r i a n t  woods t h r o u g h  w h i c h  

n o  e y e  c o u l d  p i e r c e "  ( S n e a d )  a l o n g  Skeggs B r a n c h  s u g g e s t s  t h a t  

t h i s  a r e a  may a l s o  h a v e  s u p p o r t e d  s u b s t a n t i a l  b r u s h .  

Any i n c r e a s e  i n  b r u s h  on  t h e  b a t t l e f i e l d  was a p p a r e n t l y  a 

p o s t - s e t t l e m e n t  phenomenon .  On a g e n e r a l  l e v e l ,  w i l d f i r e  

s u p p r e s s i o n  a n d  g r a z i n g  by l i v e s t o c k  c o u l d  h a v e  r e s u l t e d  i n  a n  

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

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

h a b i t a t s .  As a s o u r c e  of s p r o u t s ,  t h e  b a t t l e f i e l d ' s  s c a t t e r e d  

t r e e s  w o u l d  h a v e  a u g m e n t e d  t h i s  e f f e c t .  G r a z i n g  by  l i v e s t o c k  

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

u n p a l a t a b l e  woody g r o w t h .  

I n  l o c a l i z e d  a r e a s ,  b o t h  c l e a r - c u t t i n g  a n d  s e l e c t i v e  l o g g i n g  

may h a v e  i n c r e a s e d  b r u s h .  Trees c u t  a t  t h e  edges of c r o p f i e l d  
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c l e a r - c u t s  w o u l d  h a v e  s e n t  u p  s p r o u t s  t h a t  s u r v i v e d  i n  t h e  

a b s e n c e  o f  f i r e .  Land  c l e a r i n g  f o r  c r o p  f i e l d s  p r o b a b l y  p r o v i d e d  

much o f  t h e  wood r e q u i r e d  f o r  h e a t i n g  a n d  c o o k i n g ;  h o w e v e r ,  l o g s  

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

o p e n - g r o w n  t r e e s  o f  t h e  u p l a n d s  w o u l d  n o t  h a v e  f i l l e d  t h i s  n e e d ,  

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

were s e l e c t i v e l y  c u t  f o r  t h i s . p u r p o s e .  S e l e c t i v e  c u t t i n g  i n  t h e  

b o t t o m s  a n d  d r a w s  w o u l d  h a v e  i n c r e a s e d  s u n l i g h t  a n d  dec reased  

c o m p e t i t i o n .  A c o m b i n a t i o n  o f  s t u m p  s p r o u t s  f r o m  c u t  t r e e s  a n d  

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

A s  s t a t e d  p r e v i o u s l y ,  i n f o r m a t i o n  o n  t h e  b a t t l e f i e l d ' s  

v e g e t a t i o n  c o n t a i n e d  i n  t h e  s o l d i e r '  a c c o u n t s  i n d i c a t e  t h a t  much 

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

t i m e  t h a t  t h e  r e g i o n  was s e t t l e d  p r i o r  t o  t h e  b a t t l e  w o u l d  seem 

t o  s u p p o r t  a l a c k  o f  m a j o r  c h a n g e s  t o  t h e  b a t t l e f i e l d ' s  p r e -  

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

t h e  M i s s o u r i  T r a c t  Books show t h a t  m o s t  o f  t h e  b a t t l e f i e l d ' s  

l a n d s  were p u r c h a s e d  b e t w e e n  t h e  m i d - 1 8 4 0 s  a n d  n i d - l 8 5 0 s ,  a n d  a 

few t r a c t s  s t i l l  had  n o t  b e e n  s o l d  by  1 8 6 1 .  T h e r e f o r e ,  t h e  

b a t t l e f i e l d  h a d  b e e n  s e t t l e d  o n l y  10  t o  1 5  y e a r s  p r i o r  t o  t h e  

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

b a t t l e f i e l d ,  i n c l u d i n g  B l o o d y  H i l l ,  were d e e d e d  t o  t h e  A t l a n t i c -  

P a c i f i c  R a i l r o a d .  R a i l r o a d  o w n e r s h i p  o f  t h e  l a n d s  w o u l d  n o t  

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

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

h a b i t a t  a l t e r a t i o n s .  
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C U R R E N T  V E G E T A T I O N  

E s s e n t i a l  t o  a c h i e v i n g  t h e  s t a t e d  g o a l  o f  v e g e t a t i o n  

r e s t o r a t i o n  was t h e  c o l l e c t i o n  o f  a c c u r a t e  a n d  d e t a i l e d  i n f o r -  

m a t i o n  o f  t h e  b a t t l e f i e l d ' s  c u r r e n t  v e g e t a t i o n .  The  s i t e ' s  

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

i m p l e m e n t e d ,  a n d  i n  many cases  w i l l  p r o v i d e  t h e  raw ma te r i a l  f r o m  

w h i c h  t h e  h i s t o r i c  s c e n e  w i l l  be  d e r i v e d .  

Prior t o  g o i n g  a f i e l d ,  c u r r e n t  a e r i a l  p h o t o s  ( 8 " / m i l e )  o f  

t h e  b a t t l e f i e l d  were u s e d  t o  map t h e  b a t t l e f i e l d ' s  v e g e t a t i o n .  

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

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

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

each  t r a c t  was e v a l u a t e d  i n  t h e  f i e l d .  

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

q u a n t i t a t i v e  a n d  q u a l i t a t i v e  t e c h n i q u e s .  F o r e s t e d  l a n d s  a n d  

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

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

D e p e n d e n t  u p o n  s t a n d  s i z e ,  a n y w h e r e  from 3 t o  1 3  p r i s m  a n d  f i x e d  

p l o t s  were t a k e n  i n  e a c h  f o r e s t  t r a c t .  P l o t s  were t a k e n  a t  

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

s t a r t i n g  p o i n t s  of w h i c h  were c h o s e n  b y  l o o k i n g  a t  t h e  maps  o f  

each  s t a n d  p r i o r  t o  g o i n g  a f i e l d .  P r i s n  p l o t s  were t a k e n  u s i n g  a 

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

r e c o r d e d .  F i x e d  a r ea  p l o t s  o f  1 / 2 0  a c r e  were t a k e n  f r o n  t h e  same 

p o i n t s ,  w i t h  t h e  n u m b e r  o f  s p e c i e s  p e r  s i z e  c l a s s  ( 1 - 2 "  d b h ,  2- 

Q n ,  ... 16+" d b h )  b e i n g  r e c o r d e d .  I n  s u c c e s s i o n a l  f i e l d  h a b i t a t s  

o n l y  f i x e d  a r e a  p l o t s  ( 1 / 2 0  a c r e )  were t a k e n .  
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H a b i t a t s  w i t h o u t  s u b s t a n t i a l  woody v e g e t a t i o n ,  a s  w e l l  a s  

wooded s t a n d s ,  were q u a l i t a t i v e l y  e v a l u a t e d  a s  t o  s p e c i e s  compo- 

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

a t t e n t i o n  was p a i d  t o  " d e s i r a b l e "  n a t i v e  g r a s s  a n d  woody s p e c i e s  

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

o f  p r o b l e m  s u c h  a s  f e s c u e  a n d  Osage o r a n g e ,  was a l s o  

c l o s e l y  n o t e d .  

L i k e  a l l  l a n d s  i n  t h e  a r e a ,  t h e  s i t e  o f  W i l s o n ' s  C r e e k  

N a t i o n a l  B a t t l e f i e l d  h a s  b e e n  s u b j e c t e d  t o  i n t e n s i v e  a n d  l o n g -  

term a g r i c u l t u r a l  u s e .  A t  some t ime i n  t h e  p a s t  many o f  t h e  

f i e l d s  were p l o w e d ,  a n d  t h e  w h o l e  a r ea  h a s  b e e n  h e a v i l y  g r a z e d .  

E a r l y  a e r i a l  p h o t o g r a p h s  of t h e  b a t t l e f i e l d  ( 1 9 4 1 ,  1 9 5 9 )  s e r v e  t o  

i l l u s t r a t e  t h e  s i t e ' s  m o r e  r e c e n t  h i s t o r y  o f  u s e .  As l a t e  a s  

1 9 5 9  t h e  l a r g e  f i e l d  n o r t h  of B l o o d y  H i l l  (now a n  a d v a n c e d  

s u c c e s s i o n a l  f i e l d )  was d e v o i d  o f  t r e e s ,  a n d  s e v e r a l  o f  t h e  

f i e l d s  i n  t h e  n o r t h e a s t  c o r n e r  o f  t h e  p a r k  w h i c h  now s u p p o r t  a 

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

o f  p a s t  l a n d  u s e  now h i d d e n  i n v o l v e s  a r e c t a n g u l a r - s h a p e d  8 0 - a c r e  

t r a c t  i n  t h e  b a t t l e f i e l d ' s  s o u t h w e s t  q u a r t e r .  P a r t l y  c r o p p e d  a n d  

e s s e n t i a l l y  w i t h o u t  t r e e s  i n  1 9 4 1 ,  t h i s  t r a c t  now s u p p o r t s  a 

v i g o r o u s  y o u n g  f o r e s t .  W i t h  t h e  c e s s a t i o n  o f  a g r i c u l t u r a l  

a c t i v i t i e s ,  t h e  m o s a i c  o f  h a b i t a t s  on  t h e  b a t t l e f i e l d  a r e  now i n  

v a r i o u s  s t a g e s  o f  r e v e g e t a t i o n  a n d  r e c o v e r y .  P e r s i s t e n t  r e m i n d -  

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

of  t w o  " e x o t i c "  p l a n t s ,  f e s c u e  a n d  Osage o r a n g e ,  a n d  a n  o f t e n  

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

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

c a t i o n .  C l a s s i f i c a t i o n  was b a s e d  g e n e r a l l y  o n  t h e  s t r u c t u r e  a n d  

s p e c i e s  c o m p o s i t i o n  of t h e  v e g e t a t i o n .  Some h a b i t a t  p a t c h e s  

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

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

f o r e s t s  was sometimes d i f f i c u l t .  

Mapp ing  of  t h e  b a t t l e f i e l d  y i e l d e d  100  s e p a r a t e  v e g e t a t i o n  

u n i t s .  T h i s  f i g u r e  d o e s  n o t  i n c l u d e  t h e  c o n t i n u o u s ,  d e n d r i t i c  

r i p a r i a n  f o r e s t  a r e a s  a l o n g  W i l s o n ' s  C r e e k  a n d  t h e  l a r g e r  s t ream 

b r a n c h e s .  The  i n d e p e n d e n t l y  summed acreages  of  a l l  t h e  u n i t s ,  

p l u s  t h e  r i p a r i a n  a r e a s ,  t o t a l e d  1763.5 b y  my c a l c u l a t i o n s ,  

s l i g h t l y  e x c e e d i n g  t h e  p a r k ' s  o f f i c i a l  ac reage  of  1751.  O f  t h i s  

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

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

s u c c e s s i o n a l  f i e l d s .  

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

f 01 1 ows : 

F e s c u e  F i e l d  ( F F )  - G r a s s l a n d s  d o m i n a t e d  by  f e s c u e ,  most of 

w h i c h  h a v e  b e e n  m a i n t a i n e d  b y  h a y i n g .  I n  some f i e l d s ,  

a n n u a l  f o r b s  a r e  common t o  a b u n d a n t ;  i n  o t h e r s ,  s c a t t e r e d  

n a t i v e  warm s e a s o n  g r a s s e s  o c c u r .  A t  l e a s t  t w o  of  t h e s e  

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

O l d  P r a i r i e  P l a n t i n g s  - Good ( O P P - G )  - Good q u a l i t y  o l d  

p r a i r i e  p l a n t i n g s  d o m i n a t e d  by  w a r m  s e a s o n  n a t i v e  grasses  
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w i t h  l i t t l e  o r  n o  c o o l  s e a s o n  g r a s s e s .  D o m i n a n t s  a r e  

g e n e r a l l y  I n d i a n  g r a s s  a n d  l i t t l e  b l u e s t e m  w i t h  some big 

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

O l d  P r a i r i e  P l a n t i n g s  - F a i r  (OPP-Fr  - O l d  p r a i r i e  p l a n t i n g s  

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

n a t i v e  g r a s s e s .  

N e w  P r a i r i e  P l a n t i n g s  ( N P P )  - R e c e n t  (2-3 y e a r s  o l d )  p r a i r i e  

p l a n t i n g s  g e n e r a l l y  o f  p o o r  q u a l i t y .  N a t i v e  g ra s ses  a n d  

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

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

S u c c e s s i o n a l  F i e l d  ( S F 1  - F o r m e r  p a s t u r e  o r  h a y l a n d  o f  

g e n e r a l l y  e x o t i c  g r a s s e s  now i n v a d e d  b y  y o u n g  woody 

v e g e t a t i o n .  T h i s  woody v e g e t a t i o n  i s  m o s t l y  o f  n a t i v e  

s p e c i e s ,  g e n e r a l l y  c o v e r s  l e s s  t h a n  50 p e r c e n t  o f  t h e  f i e l d ,  

a n d  t y p i c a l l y  i s  l e s s  t h a n  15 f e e t  i n  h e i g h t .  

Advanced  S u c c e s s i o n a l  F i e l d  (ASF) - More a d v a n c e d  ( o l d e r )  

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

g r e a t e r  t h a n  50 p e r c e n t  o f  f i e l d  i s  o c c u p i e d  b y  woody 

s p e c i e s  a n d  t h e s e  s p e c i e s  g e n e r a l l y  e x c e e d  15  f e e t  i n  

h e i g h t .  

E x o t i c  S a v a n n a  (Sa-E) - Area of  r e c e n t  t i m b e r  t h i n n i n g 3  

d e s i g n e d  t o  c r e a t e  s a v a n n a  s t r u c t u r e .  T y p i c a l l y  d o m i n a t e d  
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b y  l a r g e  h o n e y  l o c u s t s  o v e r  f e s c u e .  Some smal le r  Osage 

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

o c c u r .  

P o s t  Oak S a v a n n a  (Sa-N) - Area of  o l d  g r o w t h  p o s t  oaks  o v e r  

f e s c u e  t h a t  h a s  a f a i r l y  n a t u r a l  s a v a n n a  s t r u c t u r e .  

Young F o r e s t  (YF) - F o r e s t  s t a n d s  of t y p i c a l l y  n a t i v e  

s p e c i e s  ( n o t  a l w a y s  d e s i r a b l e ) ,  b u t  sometimes w i t h  c o n s i d -  

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

d o m i n a t e d  b y  t r e e s  l e s s  t h a n  40  y e a r s  of  age ( o f t e n  

c o n s i d e r a b l y  y o u n g e r ) .  

M a t u r e  F o r e s t  LMF) - S i m i l a r  t o  a b o v e  c l a s s  b u t  w i t h  m o s t l y  

n a t i v e  s p e c i e s  a n d  d o m i n a n t s  g e n e r a l l y  e x c e e d i n g  40 y e a r s  o f  

age.  

L i m e s t o n e  Glade I L G )  - Areas of  s h a l l o w  s o i l s  o r  e x p o s e d  

b e d r o c k  t h a t  were for t h e  most p a r t  n a t u r a l l y  o c c u r r i n g  

g l a d e s  ( m a y  b e  e n l a r g e d  b y  e r o s i o n ) .  Most of t h e s e  s i t e s  

h a v e  c o n s i d e r a b l e  e x o t i c  p l a n t  p o p u l a t i o n s  b u t  a l s o  some 

n a t i v e s .  C e d a r  i n v a s i o n  i s  a s e r i o u s  p r o b l e m  o n  g l a d e s  e a s t  

of c r e e k ,  a n d  ha rdwood  i n v a s i o n  i s  a p r o b l e n i  o n  some a r e a s  

west  of t h e  c r e e k ,  most n o t a b l y  o n  B l o o d y  H i l l .  

Exempt  Areas - T r a c t s  w h i c h  s u r r o u n d  t h e  i n f o r m a t i o n  c e n t e r ,  

t h e  m a i n t e n a n c e  b u i l d i n g s  a n d  t h e  r a n g e r ' s  r e s i d e n c e  w h i c h  

w i l l  f o r  t h e  most  p a r t  b e  e x c l u d e d  f rom m a n a g e m e n t .  
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T h e  map of  t h e  c u r r e n t  v e g e t a t i o n  ( F i g u r e  4) s h o w s  t h e  

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

summary o f  t h e  c u r r e n t  v e g e t a t i o n  by  v e g e t a t i o n  c l a s s  or t y p e  i s  

p r e s e n t e d  i n  T a b l e  7 .  

P r e s e n t a t i o n  o f  t h e  b a t t l e f i e l d ' s  c u r r e n t  v e g e t a t i o n  on  a 

s i t e  by s i t e  b a s i s ,  i n c l u d i n g  r e f e r e n c e  t o  t h e  f i x e d  a rea  p l o t  

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

t h e  c u r r e n t  a n d  h i s t o r i c  v e g e t a t i o n  o f  each  managemen t  u n i t  was 

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

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

To p r e s e n t  

A s p e c i a l  f e a t u r e  o f  t h e  b a t t l e f i e l d ' s  c u r r e n t  v e g e t a t i o n  is 

t h e  p r e s e n c e  o f  t h r e e  " r a re"  p l a n t  s p e c i e s .  The  known l o c a t i o n s  

o f  t h e s e  p l a n t s  a r e  mapped on  F i g u r e  5. B l a d d e r p o d  ( L e s q u e r e l l a  

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

e n d a n g e r e d ,  o c c u r s  on  t h e  l i m e s t o n e  o u t c r o p s  o f  B l o o d y  H i l l  a n d  

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

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

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

o c c u r s  on  g l a d e  6-C a n d  a s m a l l e r  p o p u l a t i o n  g r o w s  on B l o o d y  

H i l l .  R o y a l  C a t c h f l y  ( S i l e n e  r e g i a )  o c c u r s  i n  sma l l  p o p u l a t i o n s  

s c a t t e r e d  t h r o u g h o u t  t h e  b a t t l e f i e l d .  T h i s  s p e c i e s  i s ' f a i r l y  

common i n  M i s s o u r i ,  b u t  i t  i s  r a r e  o u t s i d e  t h e  s t a t e  a n d  i s  b e i n g  

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

1.n o b v i o u s  o m i s s i o n  on t h i s  r e p o r t ' s  maps  o f  t h e  b a t t l e f i e l d  

i s  t h e  n e w l y  c o n s t r u c t e d  i n t e r i o r  t o u r  r o a d .  B e c a u s e  t h e  new 

r o a d  pas ses  t h r o u g h ,  a n d  t h e r e f o r e  a l t e r s  some o f  t h e  v e g e t a t i o n  
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u n i t s ,  it w o u l d  h a v e  b e e n  d e s i r a b l e  t o  i n c l u d e  i t  on t h e  maps. 

H o w e v e r ,  i t s  a b s e n c e  s h o u l d  n o t  make t h e  r e s t o r a t i o n  a n y  more 

d i f f i c u l t .  
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Table 7. Acreages of  C u r r e n t  Vege ta t ion  Classes  

V e g e t a t i o n  Class 

F e s c u e  F i e l d  ( F F )  

O l d  P r a i r i e  P l a n t i n g s  - Good (OPP-G) 

O l d  P r a i r i e  P l a n t i n g s  - F a i r  (OPP-F) 

N e w  P r a i r i e  P l a n t i n g s  (MPP) 

S u c c e s s i o n a l  F i e l d  ( S F )  

A d v a n c e d  S u c c e s s i o n a l  F i e l d  (ASF) 

E x o t i c  S a v a n n a  (SA-E) 

P o s t  Oak S a v a n n a  (SA-PO) 

Young U p l a n d  F o r e s t  (YF) 

M a t u r e  U p l a n d  F o r e s t  (MF) 

R i p a r i a n  F o r e s t  (RF) Young ti M a t u r e  

L i m e s t o n e  G l a d e  (LG) 

Exempt  Areas ( E A )  

D i s t u r b e d  F i e l d  (DF) 

Acreage P e r c e n t  

552.5 31 - 3  

50.5 2.9 

181.0 10.3 

91.5 5.2 

133.0 

79.5 

64.0 

18.0 

197-5 

129.0 

173-5 

37.5 

50.5 

5.5 

7.5 

4.5 

3 . 6  

1.0 

11.2 

7.3 

9.8 

2.1 

2.9 

0.3 

I 

1763.5 100.0 T o t a l  
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F i g u r e  4 .  
CURRENT V E G E T A T I O N  O F  

WILSON'S C R E E K  NATIONAL BATTLEFIELD 

N P P  - 
0 PP-F 

OPP-t 

F F  - 
SF- 
ASF- 

YF - 
MF- 
R F  - 
LG - 

Sa- E 
Sa- N 
DF - 
EX-  



F i g u r e  5. Known Locat ions  of "Rare" P l a n t s  on Wilson ' s  Creek 

N a t i o n a l  B a t t l e f i e l d  



R E S T O R A T I O N  

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

a c h i e v e  o u r  p r o j e c t  g o a l :  r e s t o r a t i o n  of  t h e  b a t t l e f i e l d ' s  

h i s t o r i c  v e g e t a t i o n .  T h e  c u r r e n t  v e g e t a t i o n  o f  each s i t e  i s  

e x a m i n e d  a n d  c o m p a r e d  t o  t h e  h i s t o r i c  v e g e t a t i o n ,  a n d  b a s e d  on 

t h i s  c o m p a r i s o n  managemen t  s t e p s  t o  r e s t o r e  t h e  h i s t o r i c  s c e n e  

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

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

r e d u c e  t h e  p r o j e c t ' s  u l t i m a t e  c o s t s ,  b u t  more  i m p o r t a n t l y  i t  w i l l  

s p e e d  t h e  r e t u r n  t o  a v e g e t a t i o n  a p p r o x i m a t i n g  t h a t  p r e s e n t  a t  

t h e  t ime o f  t h e  b a t t l e .  

From a p r a c t i c a l  s t a n d p o i n t ,  t h e  r e s t o r a t i o n  o f  t h e  

b a t t l e f i e l d ' s  v e g e t a t i o n  s h o u l d  p r o b a b l y  i n c l u d e  a few compro-  

mi ses  t o  t h e  h i s t o r i c  s c e n e .  F o r  r e a s o n s  t h a t  w i l l  b e  d i s c u s s e d  

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

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

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

s a v a n n a  c o n d i t i o n .  The  h i s t o r i c  s c e n e  a l s o  i n c l u d e d  s u b s t a n t i a l  

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

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

c o n d i t i o n s  f o r  r e a s o n s  of  a e s t h e t i c s  a n d  b e c a u s e  o f  t h e  p e r i o d i c  

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

c o n s i d e r a t i o n ,  t h e  g o a l  of  t h e  r e s t o r a t i o n  e f f o r t  s h o u l d  b e  a map 

o f  t h e  p r e s e t t l e m e n t  v e g e t a t i o n  m o d i f i e d  by  t h e  o b v i o u s  s e t t l e -  

m e n t  r e l a t e d  m o d i f i c a t i o n s  ( b u i l d i n g s ,  f i e l d s )  t o  t h e  b a t t l e -  

f i e l d .  
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T h e  r e s t o r a t i o n  map o f  t h e  b a t t l e f i e l d  i s  a c o m p o s i t e  of  t h e  

m a p s  of c u r r e n t  a n d  h i s t o r i c  s c e n e s  ( F i g u r e  6 ) .  It  was c r e a t e d  

b y  o v e r l a y i n g  t h e  h i s t o r i c  map o n t o  t h e  map o f  c u r r e n t  v e g e t a -  

I t l o n .  T h e  l a r g e  v e g e t a t i v e  u n i t s  of t h e  h i s t o r i c  map a r e  l a b e l e d  

n u m e r i c a l l y .  W i t h i n  each of t h e s e  n u m e r i c a l  u n i t s ,  t h e  c u r r e n t  

v e g e t a t i o n  u n i t s ,  a n d  p o r t i o n s  of  t h o s e  u n i t s  t h a t  a r e  e n c l o s e d ,  

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

( i - e . ,  1 - A ,  3-C) i d e n t i f i e d  v e g e t a t i o n  managemen t  u n i t s .  

B e f o r e  t h e  r e s t o r a t i o n  of t h e  b a t t l e f i e l d ' s  v e g e t a t i o n  c a n  

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

I s e p a r a t e  managemen t  u n i t s  i n  t h e  f i e l d .  Most of  t h e  u n i t  bound-  

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

T h e  f a c t  t h a t  most of  t h e  u n i t s  a r e  o l d  farm f i e l d s  w h i c h  a r e  

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

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

d e t e r m i n a t i o n s .  I n  t h e  r i p a r i a n  a r e a s ,  h o w e v e r ,  c u r r e n t  

I v e g e t a t i o n  b o r d e r s  o f t e n  do  n o t  c o n f o r m  t o  p r e s e t t l e m e n t  
I 

I 
v e g e t a t i o n  b o u n d a r i e s  a n d  d e f i n i n g  t h e  u n i t  b o u n d a r i e s  i s  more 

d i f f i c u l t .  On t h e  p r e s e t t l e m e n t  map,  t h e  b o r d e r s  o f  t h e s e  

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

a l l u v i a l  a n d  c o l l u v i a l  s o i l s .  I n  g e n e r a l  t h e  d i s t r i b u t i o n  of 

t h e s e  s o i l s ,  a n d  t h u s  t h a t  of t h e  r i p a r i a n  u n i t s ,  i s  r e a d i l y  

d i s c e r n a b l e  by  a s l i g h t  b u t  n o t i c e a b l e  r i se  i n  e l e v a t i o n  

s i g n a l i n g  t h e  s t a r t  o f  t h e  u p l a n d s .  However  i n  many a r e a s ,  

e s p e c i a l l y  a l o n g  t h e  s m a l l e r  stream b r a n c h e s ,  t h i s  c h a n g e  i n  

I 
I 

I 

e l e v a t i o n  w i l l  n o t  b e  d i s t i n c t .  B e c a u s e  of  t h i s  t h e  limits o f  

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

t i m b e r e d  r i p a r i a n  v e g e t a t i o n  w h i c h  i s  s m a l l  ( i n  a c r e s )  c o m p a r e d  

t o  t h e  t h i n l y  t i m b e r e d  u p l a n d s ,  b u t  i t  w i l l  a l s o  p r o v i d e  a d d -  

i t i o n a l  p r o t e c t i o n  a g a i n s t  e r o s i o n  when t h e  a d j a c e n t  u p l a n d s  a r e  

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

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

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

I n  p r e s e t t l e n e n t  a n d  h i s t o r i c  t i m e s ,  o a k s  were t h e  d o m i n a n t  

t r e e s  of  t h e  b a t t l e f i e l d .  B l a c k j a c k  oak d o m i n a t e d  t h e  u p l a n d s  

w i t h  o t h e r  oak s p e c i e s  p r e s e n t  i n  s m a l l  n u m b e r s .  B l a c k ,  w h i t e  

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

b l a c k j a c k  o a k  i s  now uncommon o n  t h e  b a t t l e f i e l d ,  i n  wooded 

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

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

However ,  w h e r e  b l a c k j a c k  oak i s  p r e s e n t  i t  s h o u l d  b e  t h e  most 

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

b e  n e c e s s a r y ,  b l a c k j a c k  oak a n d  p o s t  oak ( a  much l o n g e r - l i v e d  

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

I n  most of  t h e  managenient  u n i t s  t h a t  h a v e  s u b s t a n t i a l  woody 

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

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

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

a l .  Where l a r g e  or good q u a l i t y  i n d i v i d u a l s  of n o c - o a k  n a t i v e s  

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

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

a v a i l a b l e  or where  t h e y  a r e  n o t  c o m p e t i n g  d i r e c t l y  w i t h  good 
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q u a l i t y  o a k s  of  some s i z e .  On t h e  u p l a n d s  s u c h  s p e c i e s  w o u l d  

i n c l u d e  w a l n u t ,  w h i t e  a s h ,  h i c k o r i e s  a n d  h a c k b e r r y .  N a t u r a l  

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

b e  d e s i r a b l e ,  a l t h o u g h  s a s s a f r a s ' s  s u s c e p t i b i l i t y  t o  d i s e a s e  w i l l  I 

, 

l i m i t  t h i s  s p e c i e s '  s i z e  a n d  l o n g e v i t y .  I n  t h e  more mesic 

h a b i t a t s  o n  s t e e p  s l o p e s  a n d  i n  t h e  b o t t o m s  non-oak  mesic s i t e  

s p e c i e s  s h o u l d  r e c e i v e  c o n s i d e r a t i o n  e q u a l  t o  t h a t  o f  o a k s .  I n  

a l l  a r e a s  O s a g e - o r a n g e  s h o u l d  b e  e r a d i c a t e d  a l o n g  w i t h  o t h e r  

e x o t i c s  s u c h  a s  C h i n e s e  elm. A l l  c e d a r s  s h o u l d  b e  r emoved  w i t h  

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

W i l s o n ' s  C r e e k .  Honey l o c u s t  s h o u l d  b e  e r a d i c a t e d  o n  t h e  

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

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

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

r e l a t i v e l y  few. E x c l u d i n g  t h e  s c a t t e r e d  l i m e s t o n e  g l a d e s  a n d  

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

s a v a n n a .  T h e  s a v a n n a  s h o u l d  b e  t h i n l y  t i m b e r e d  ( 1 - 1 0  t r e e s  p e r  

a c r e )  w i t h  s c a t t e r e d  der,ser g r o v e s  or c l u m p s  of  t r e e s  r a n g i n g  i n  

s i z e  f r o m  a f r a c t i o n  of a n  a c r e  u p  t o  1 or 2 ac re s .  A l t h o u g h  i t  

was n o t  a p p a r e n t  i n  t h e  q u a n t i t a t i v e  d a t a  f rom t h e  l a n d  s u r v e y ,  

i t  i s  l i k e l y  t h a t  t r e e  d e n s i t y  o n  modera te  n o r t h  a n d  e a s t  s l o p e s ,  

a n d  i n  u p l a n d  d r a w s ,  was s l i g h t l y  h i g h e r  t h a n  e l s e w h e r e  o n  t h e  

u p l a n d s ,  a n d  t h e s e  s i t e s  s h o u l d  p r o b a b l y  b e  managed  t o  e x h i b i t  

th i s  d i f f e r e n c e .  From a n  e c o l o g i c a l  s t a n d p o i n t  t h i s  r e l a t i o n s h i p  

wou ld  b e  e x p e c t e d ,  p a r t i c u l a r l y  i n  a n  a r e a  w h e r e  f i r e  was a n  

i m p o r t a n t  f a c t o r  i n f l u e n c i n g  t h e  v e g e t a t i o n .  On t h e  o t h e r  

ex t r eme ,  i t  w o u l d  b e  c o n s i s t e n t  w i t h  t h e  h i s t o r i c  s c e n e  t o  

o c c a s i o n a l l y  manage  f o r  t r e e l e s s  a r e a s  of  a n  a c r e  or m o r e .  
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A l t h o u g h  t h e y  h i s t o r i c a l l y  s u p p o r t e d  a s a v a n n a  V e g e t a t i o n ,  

t h e  f o r e s t e d  u p l a n d s  i n  t h e  b a t t l e f i e l d ' s  s o u t h e a s t  c o r n e r  s h o u l d  

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

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

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

o t h e r w i s e  s e v e r e l y  d i s t u r b  t h e  many s t e e p ,  r o c k y  s l o p e s  i n  t h i s  

a r e a .  

Research i n t o  t h e  p r e s e t t l e m e n t  s c e n e  i n d i c a t e d  t h a t  t h e  

v e g e t a t i o n  o f  t h e  b o t t o m s ,  much l i k e  t h a t  of  t h e  u p l a n d s ,  was 

g e n e r a l l y  a s p a r s e l y  t r e e d  s a v a n n a .  However ,  most of  t h e  s o l d -  

i e r s  a c c o u n t s  i n d i c a t e  t h a t  a t  t h e  t ime of  t h e  b a t t l e  t h e r e  was 

c o n s i d e r a b l e  b r u s h  a l o n g  W i l s o n ' s  C r e e k .  A l s o  t h e  d e e p e r ,  

mo i s t e r  e d a p h i c  c o n d i t i o n s  of  t h e  b o t t o m s  w o u l d  l o g i c a l l y  seem t o  

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

W h e t h e r  t h i s  was i n  f a c t  t h e  c a s e ,  I t h i n k  i t  w o u l d  b e  d e s i r a b l e .  

from t h e  s t a n d p o i n t  o f  i n t e r p r e t a t i o n  a n d  e r o s i o n  c o n t r o l  t o  h a v e  

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

t h a t  d i f f e r s  m a r k e d l y  f rom t h e  u p l a n d s .  For t h e s e  r e a s o n s  I am 

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

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

s a v a n n a  a n d  s c a t t e r e d  sma l l  p r a i r i e  o p e n i n g s .  E x c e p t  f o r  two 

p r a i r i e  a r e a s  ( o n e  c u r r e n t l y  e s t a b l i s h e d  a n d  o n e  h i s t o r i c )  t h e  

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

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

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

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

s a v a n n a  c h a r a c t e r  w i t h  o n l y  i n f r e q u e n t  t h i n n i n g  of i m m a t u r e  woody 
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v e g e t a t i o n .  T h i c k  y o u n g  f o r e s t  s t a n d s  s h o u l d  b e  l e f t  i n  a f o r e s t  

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

a n d  d e s i r a b l e  t o  manage  more  ac reage  a s  s a v a n n a .  

A s y n o p s i s  of  t h e  v e g e t a t i o n  c o n v e r s i o n s  t h a t  t h e  

1 r e s t o r a t i o n  r e q u i r e s  ( i n c l u d i n g  c o m p r o m i s e s )  i s  p r e s e n t e d  i n  

T a b l e  8. F i g u r e s  f o r  t h e  b a t t l e f i e l d ' s  u p l a n d s  i n c l u d e  99 

s e p a r a t e  managemen t  u n i t s  t o t a l i n g  1 4 3 4  acres .  O f  t h i s ,  1 , 0 6 7  

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

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

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

f i e l d s ,  w h i c h  i n c l u d e s  21  managemen t  u n i t s  a n d  3 6 1 . 5  a c r e s .  

F o r e s t  t o  s a v a n n a  c o n v e r s i o n s  a l s o  i n v o l v e s  s u b s t a n t i a l  a c reages  

( 2 1 0  a c r e s ) .  R a n k i n g  s e c o n d  t o  s a v a n n a  among t h e  i n t e n d e d  v e g e -  

t a t i o n  i s  t h a t  o f  p r a i r i e / c r o p f i e l d  w h i c h  t o t a l s  1 7 8 . 5  a c r e s .  Ar, 

e s t i m a t e d  2 7 8  a c r e s  o f  t h e  b a t t l e f i e l d  f a l l s  i n t o  t h e  g e n e r a l  

c a t e g o r y  o f  b o t t o m l a n d s .  The g r e a t e s t  p e r c e n t a g e  of t h i s  a r e a .  is  

p r o p o s e d  f o r  managemen t  a s  mesic f o r e s t .  H o w e v e r ,  t h i s  a r e a  a l s o  

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

" p r a i r i e . "  
, T h e  t h r e e  " r a re"  p l a n t  s p e c i e s  t h a t  o c c u r  on t h e  b a t t l e f i e l d  

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

T h e  known p o p u l a t i o n s  o f  t h e s e  s p e c i e s  s h o u l d  b e  l o c a t e d  a n d  

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

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

f e d e r a l l y  l i s t e d  s p e c i e s  whose  r e s p o n s e  t o  v a r i o u s  managemen t  
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TABLE 8. A c r e a g e s  o f  V e g e t a t i o n  C o n v e r s i o n s  ( I n c l u d i n g  C o m p r o m i s e s )  

C u r r e n t  V e g e t a t i o n  

U p l a n d s  
N e w  P r a i r i e  P l a n t i n g  
O l d  P r a i r i e  P l a n t i n g - F a i r  Q u a l i t y  
O l d  P r a i r i e  P l a n t i n g - G o o d  Q u a l i t y  
F e s c u e  F i e l d  
S u c c e s s i o n a l  F i e l d  
A d v a n c e d  S u c c e s s i o n a l  F i e l d  
Young _ F o r e s t  -:-:= --- _ _ _ _  - - 
M a t u r e  F o r e s t  
P o s t  Oak S a v a n n a  
E x o t i c  S a v a n n a  
S u c c e s s i o n a l  F i e l d  

Young F o r e s t  
M a t u r e  F o r e s t  
L i m e s t o n e  G l a d e  
F e s c u e  F i e l d  
O l d  P r a i r i e  P l a n t i n g - G o o d  Q u a l i t y  
A d v a n c e d  S u c c e s s i o n a l  F i e l d  
O l d  P r a i r i e  P l a n t i n g - G o o d  Q u a l i t y  
D i s t u r b e d  F i e l d  
Young F o r e s t  
H o m e s t e a d  

Ln A d v a n c e d  S u c c e s s i o n a l  F i e l d  

~ _ _ - -  - - - -  - 

B o t t o m l a n d  
N e w  P r a i r i e  P l a n t i n g  
O l d  P r a i r i e  P l a n t i n g - G o o d  Q u a l i t y  
O l d  P r a i r i e  P l a n t i n g - F a i r  Q u a l i t y  
F e s c u e  F i e l d  
S u c c e s s i o n a l  F i e l d  
E x o t i c  S a v a n n a  
F o r e s t  
F o r e s t  
A d v a n c e d  S u c c e s s i o n a l  F i e l d  

I n t e n d e d  V e g e t a t i o n  # o f  U n i t s  

S a v a n n a  
S a v a n n a  
S a v a n n a  
S a v a n n a  
S a v a n n a  
S a v a n n a  

- S a v a n n a  
S a v a n n a  
S a v a n n a  
S a v a n n a  
F o r e s t  
F o r e s t  
F o r e s t  

L i m e s t o n e  G l a d e  
P r a i r i e / C r o p  
P r a i r i e / C r o p  
P r a i r i e / C r o p  
O r c h a r d  
O r c h a r d  
Home s t e a d  
H o m e s t e a d  

F o r e s t  -. 

Mesic F o r e s t / S a v a n n a  
Mesic P r a i r i e / S a v a n n a  
Mesic F o r e s t / S a v a n n a  
Mesic F o r e s t / S a v a n n a  
Mesic F o r e s t / S a v a n n a  
Mesic F o r e s t / S a v a n n a  
#e s i c  F o r e  s t / S a v  a n n  a 
P r a i r i e  
Mesic F o r e s t / S a v a n n a  

6 
4 
2 

2 1  
4 
4 

17  
. 7  

1 
2 
1 
2 
3 
-5. - 
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T o t a l  A c r e s  
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p r a c t i c e s  i s  l a r g e l y  unknown,  L e s a u e r e l l a  f i l i f o r m i s  s h o u l d  b e  

p r o t e c t e d  from a l l  managemen t  u n t i l  f u r t h e r  r e s e a r c h  i s  c o n -  

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

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

I B u r n i n g  w i l l  b e  n e e d e d  t o  r e s t o r e  t h e  g l a d e  h a b i t a t  of 

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

o c c u r s ,  a n d  I see  n o  r e a s o n  t o  e x c l u d e  t h e s e  s i t e s  from 

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

i n  t h e  r e s t o r a t i o n  s h o u l d  c o n t i n u a l l y  be  a l e r t  f o r  new l o c a t i o n s  

o f  t h e s e  p l a n t s .  I n  p a r t i c u l a r ,  a l l  g l a d e s  n o t  c u r r e n t l y  known 

t o  s u p p o r t  L e s q u e r e l l a  f i l i f o r m i s  s h o u l d  b e  c a r e f u l l y  s ea rched  

( i n  e a r l y  May) f o r  t h i s  p l a n t  p r i o r  t o  a n y  managemen t .  

M A N A G E M E N T  P R E S C R I P T I O N S - A N D  SUMMARIES 

T h i s  s e c t i o n  of  t h e  r e p o r t  p r e s e n t s  m a n a g e n e n t  recommenda-  

t i o n s  d e s i g n e d  t o  c o n v e r t  each  of t h e  c u r r e n t  v e g e t a t i o n  t y p e s  t o  

i t s  h i s t o r i c a l  c o n d i t i o n s .  T h e s e  r e c o m m e n d a t i o n s  a r e  p r e s e n t e d  

a s  o p t i m a l  g i v e n  c u r r e n t  u n d e r s t a n d i n g  a n d  k n o w l e d g e  of  each 

management  u n i t .  However ,  i t  i s  v e r y  l i k e l y  t h a t  a t  some p o i n t  

i n  a u n i t ' s  r e s t o r a t i o n ,  a d j u s t m e n t s  t o  t h e  p r e s c r i b e d  t r e a t m e n t  

w i l l  b e  r e q u i r e d .  I n  t h i s  way ,  t h e  s u c c e s s  of t h e  r e s t o r a t i o n  

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

managed a n d  t h e  f l e x i b i l i t y  t o  a l t e r  t h e  managemen t  when i t  i s  

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

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

a n d  i t s  r e s p o n s e  t o  v a r i o u s  managemen t  p r a c t i c e s .  
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I n  t h e  p r o c e s s  o f  r e s t o r i n g  t h e  s t a n d s  t h e r e  a r e  f o u r  v e g e -  

t a t i v e  c o n d i t i o n s  t h a t  managemen t  m u s t  a d d r e s s .  T h e s e  f o u r  

c o n d i t i o n s  a r e :  
I 

1 )  Management  o f  woody v e g e t a t i o n  

2 )  E r a d i c a t i o n  o f  e x o t i c  o r  u n d e s i r a b l e  g r o u n d  c o v e r  

3 )  E s t a b l i s h m e n t  o f  p r a i r i e  v e g e t a t i o n  

4 )  E s t a b l i s h m e n t  o f  s a v a n n a  t rees  

Management  o f  m o s t  of t h e  managemen t  u n i t s  w i l l  n o t  r e q u i r e  

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

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

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

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

c o n d i t i o n s .  

I n  g e n e r a l ,  t h e r e  i s  a managemen t  p r e s c r i p t i o n  t h a t  d e a l s  

w i t h  t h e  i n i t i a l  managemen t  of each  o f  t h e  b a t t l e f i e l d ' s  c u r r e n t  

v e g e t a t i o n  t y p e s  ( T a b l e  9 ) .  I n  t h e  case o f  woody h a b i t a t s ,  t h i s  

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

u n i t ' s  t r e e s  a s  w e l l  a s  e r a d i c a t i o n  of t h e  woody a n d  h e r b a c e o u s  

g r o u n d c o v e r .  I n  a d d i t i o n  t o  t h e  managemen t  p r e s c r i p t i o n s  t h a t  

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

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

p l a n t i n g .  F o l l o w i n g  t h e  i n i t i a l  p h a s e  o f  m a n a g e m e n t ,  s t a n d s  w i l l  

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

e s t a b l i s h m e n t ,  a n d  i f  a p p r o p r i a t e ,  f o r  t r e e  p l a n t i n g .  

As a g e n e r a l  r u l e ,  c o n v e r s i o n  of s t a n d s  f r o m  c u r r e n t  v e g e -  

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

r a p i d .  P r o t r a c t e d  managemen t  o f  a s t a n d  w i l l  o f t e n  l e a d  t o  new 

59 



l p r o b l e m s  t h a t  m u s t  t h e n  b e  a d d r e s s e d .  F o r  e x a m p l e ,  d e l a y s  be-  

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

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

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

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

h a b i t a t s .  C o n c e n t r a t i n g  e f f o r t s  t o  q u i c k l y  l e a d  a s t a n d  t h r o u g h  

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

p r a i r i e  e s t a b l i s h m e n t  may n e c e s s i t a t e  c o n v e r t i n g  fewer a c r e s  i n  a 

g i v e n  u n i t  o f  t ime .  However ,  i t  w i l l  i n c r e a s e  t h e  c h a n c e s  o f  a 

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

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

managemen t  u n i t  s u m m a r i e s  ( T a b l e  1 0 ) .  It i s  i n  t h e  s u m m a r i e s  

t h a t  t h e  p r o p o s e d  managemen t  o f  each u n i t  i s  p r e s e n t e d ,  a l o n g  

w i t h  v i t a l  s t a t i s t i c s  s u c h  as u n i t  s i z e ,  c u r r e n t  v e g e t a t i o n  a n d  

i n t e n d e d  v e g e t a t i o n .  
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Table 9 .  Management  P r e s c r i p t i o n s  

P r e s c r i p t i o n  
Number 

1 N e w  P r a i r i e  P l a n t i n g s  - T h e s e  f i e l d s  s h o u l d  b e  g i v e n  
a o n e  y e a r  e v a l u a t i o n  p e r i o d  t o  see i f  n a t i v e  g r a s s e s  
w i l l  e s t a b l i s h .  D u r i n g  t h i s  p e r i o d  t h e y  s h o u l d  b e  

t r e a t e d  a s  i f  t h e y  were f i r s t  y e a r  p r a i r i e  p l a n t i n g s .  
Weeds s h o u l d  n o t  b e  a l lowed t o  g r o w  t o  m o r e  t h a n  o n e  
f o o t  t a l l  b e f o r e  mowing.  Mow t o  a s t u b b l e  h e i g h t  o f  
4 t o  6 i n c h e s  t h e  f i r s t  t i m e ,  a n d  6 t o  8 i n c h e s  t h e  

s e c o n d  t i m e .  Af te r  e a r l y  A u g u s t ,  e i t h e r  d i s c o n t i n u e  
mowing o r  mow h i g h  e n o u g h  t o  a v o i d  c u t t i n g  t h e  n a t i v e  
g ra s ses .  I n  midsummer  ( J u l y  or A u g u s t )  t h e s e  s t a n d s  
s h o u l d  be  e v a l u a t e d  f o r  t h e  s u c c e s s  of t h e  n a t i v e  
g ra s ses .  If t h e y  show g o o d  p o t e n t i a l ,  t h e  s t a n d s  c a n  
t h e n  be  t r e a t e d  a s  s e c o n d  y e a r  p l a n t i n g s  t h e  

f o l l o w i n g  y e a r .  C o o l  s e a s o n  b r o a d l e a f  weeds  s h o u l d  
b e  mowed i n  May. C o o l  s e a s o n  g r a s s e s  s h o u l d  b e  

c o n t r o l l e d  w i t h  A t r a z i n e  o r  Roundup b e f o r e  n a t i v e  
g ra s ses  become a c t i v e .  If u p o n  e v a l u a t i o n  t h e  n a t i v e  
g r a s s e s  show l i t t l e  p o t e n t i a l  f o r  e s t a b l i s h m e n t ,  t h e  

f i e l d  managemen t  s h o u l d  r e v e r t  t o  t h e  e r a d i c a t i o n  
p h a s e  ( p r e s c r i p t i o n  7 )  f o l l o w e d  by  r e p l a n t i n g .  

a 

2 O l d  P r a i r i e  P l a n t i n g s  - F a i r  Q u a l i t y  - Management  o f  
t h e s e  s t a n d s  s h o u l d  b e  i n i t i a t e d  w i t h  p r e s c r i b e d  
s p r i n g  b u r n s .  B e c a u s e  c o o l  s e a s o n  g r a s s e s  a r e  common 
i n  t h e s e  f i e l d s ,  t h e y  s h o u l d  p r o b a b l y  b e  b u r n e d  i n  
each of t h e  f i r s t  t w o  y e a r s  o f  m a n a g e m e n t .  B u r n s  
s h o u l d  b e  c o n d u c t e d  when new g r o w t h  o f  t h e  w a r m  
s e a s o n  g ra s ses  is  a b o u t  1 i n c h  t a l l ,  u s u a l l y  i n  e a r l y  
A r p i l .  I f  f e s c u e  o r  c o o l  s e a s o n  weed p r o b l e m s  
p e r s i s t  t h e y  may b e  c o n t r o l l e d  w i t h  Roundup b e f o r e  
w a r m  s e a s o n  g ra s ses  become  a c t i v e .  Where  woody 
v e g e t a t i o n  o c c u r s ,  d e s i r a b l e  i n d i v i d u a l s  s h o u l d  b e  
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s a v e d  a n d  a l l  o t h e r s  c u t  a t  a maximum h e i g h t  of 4 
i n c h e s .  S t u m p s  s h o u l d  b e  t r e a t e d  w i t h  2,4-D t o  
c o n t r o l  s p r o u t i n g .  When t h e  s t a n d  i s  b u r n e d ,  t h e s e  

t r e e s  s h o u l d  b e  p r o t e c t e d  f rom f i r e  by mowing or 
b a c k f i r i n g  a r o u n d  p r i o r  t o  t h e  b u r n .  

3 O l d  P r a i r i e  P l a n t i n g s  - Good Q u a l i t y  - T h e s e  f i e l d s  

c o u l d  b e  s e t  a s i d e  u n t i l  more i m m e d i a t e  c o n c e r n s  a r e  
a d d r e s s e d .  However ,  t o  e n s u r e  a c o n t i n u e d  g o o d  
s t a n d ,  managemen t  s h o u l d  p r o b a b l y  b e  i n i t i a t e d  w i t h i n  
a y e a r  or two. B e c a u s e  t h e s e  f i e l d s  h a v e  n o t  b e e n  
b u r n e d  i n  r e c e n t  y e a r s ,  managemen t  s h o u l d  p r o b a b l y  
b e g i n  w i t h  a p r e s c r i b e d  b u r n .  After  t h e  i n i t i a l  
b u r n ,  t h e  s t a n d s  c a n  t h e n  b e  p l a c e d  i n  a r o t a t i o n  
e m p l o y i n g  mowing,  r e s t  a n d  p r e s c r i b e d  f i r e .  A 

t y p i c a l  r o t a t i o n  on  MDC-managed p r a i r i e s  i s  a l t e r n a t e  
y e a r s  of  mowing a n d  r e s t ,  w i t h  a p r e s c r i b e d  b u r n  
e v e r y  f i v e  or s i x  y e a r s .  I f  p r o b l e m s  w i t h  coo l  
s e a s o n  g r a s s e s  or b r o a d - l e a v e d  weeds  s h o u l d  a r i s e ,  
t h e y  s h o u l d  b e  t r e a t e d  a s  s p e c i f i e d  i n  P r e s c r i p t i o n  
2 .  I f  l e s s e e s  a r e  a l l o w e d  t o  m o w  t h e s e  s t a n d s  p r i o r  
t o  f u r t h e r  m a n a g e m e n t ,  mowing s h o u l d  b e  d o n e  i n  e a r l y  
J u l y .  

A l l  o f  t h e  b a t t l e f i e l d ' s  e s t a b l i s h e d  s t a n d s  o f  
p r a i r i e  g r a s s  a r e  g e n e r a l l y  d e v o i d  o f  n a t i v e  p r a i r i e  
f o r b s ;  e v e n t u a l l y  t h e s e  w i l l  b e  d e s i r e d .  T w o  m e t h o d s  

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

p r a c t i c e  w i l l  n o t  d o  l a s t i n g  damage t o  t h e  

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

of  f o r b  s p e c i e s  i n t o  t h e  s t a n d s .  The M i s s o u r i  
D e p a r t m e n t  o f  C o n s e r v a t i o n  i s  c u r r e n t l y  g r o w i n g  
a p p r o x i m a t e l y  2 0  s p e c i e s  of  p r a i r i e  f o r b s  a t  i t s  
s t a t e  n u r s e r y .  I t  i s  v e r y  l i k e l y  t h a t  some o f  t h i s  
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s t o c k  c o u l d  b e  p r o v i d e d  t o  t h e  p r o j e c t  a t  n o  c o s t .  
T h e  s p e c i e s  a n d  a m o u n t  w i l l  v a r y  b y  y e a r  d e p e n d e n t  
upon  p r o d u c t i o n  a n d  demand ,  b u t  i t  i s  a l m o s t  c e r t a i n  
t h a t  some of  t h i s  s t o c k  w i l l  b e  a v a i l a b l e  each y e a r .  
S u r p l u s  s t o c k  ( a f t e r  o r d e r s )  w i l l  p r o b a b l y  o f t e n  
c o n s i s t  o f  l a r g e  n u m b e r s  o f  r e l a t i v e l y  few s p e c i e s .  
H o w e v e r ,  i f  some s p e c i e s  a r e  i n  s h o r t  s u p p l y  y e a r  
a f t e r  y e a r ,  i t  w i l l  p r o b a b l y  b e  p o s s i b l e  t o  s p e c i a l  
o r d e r  t h o s e  s p e c i e s .  T h i s  m e t h o d  of e s t a b l i s h m e n t  
w i l l  b e  l a b o r  i n t e n s i v e ;  h o w e v e r ,  s u c c e s s  i s  a s s u r e d  
a n d  i t  w i l l  p r o v i d e  a g o o d  d i v e r s i t y  o f  f o r b s  a t  n o  
i n i t i a l  c o s t , .  1 n q u i . r i e s  i n t o  t h e  a v a i l a b i l i t y  o f  
s u r p l u s  s h o u l d  b e  made i n  J a n u a r y  a f t e r  t h e  r e g u l a r  
o r d e r s  h a v e  b e e n  f i l l e d .  The  r o o t s t o c k s  s h o u l d  b e  

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

4 S u c c e s s i o n a l  F i e l d s / A d v a n c e d  S u c c e s s i o n a l  F i e l d s  - 
L o c a t e  a n d  mark s c a t t e r e d  c l u m p s  a n d  i n d i v i d u a l  t r e e s  
t h a t  w i l l  b e  r e t a i n e d .  C lea r  t h e  r e s t  o f  t h e  woody 
v e g e t a t i o n  down t o  a s i z e  t h a t  c a n  b e  b r u s h  h o g g e d ,  
m a k i n g  s u r e  t o  c u t  t r e e s  a t  a maximum o f  4 i n c h e s  
f r o m  t h e  g r o u n d .  T r e a t  a l l  s t u m p s  w i t h  2 , 4 - I ) .  
Remove or p i l e  a n d  b u r n  t h e  c u t  woody v e g e t a t i o n .  
Where t h e  u n d e s i r a b l e  t r e e s  a r e  o f  s u f f i c i e n t  s i z e  i t  
may b e  p o s s i b l e  t o  i s s u e  w o o d c u t t i n g  p e r m i t s .  

However ,  t h e  s i z e  a n d  s p e c i e s  ( O s a g e - o r a n g e ,  h o n e y  
l o c u s t )  i n v o l v e d  may p r e c l u d e  t h i s  o p t i o n .  A s  a 

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

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

e s t a b l i s h m e n t  m o r e  d i f f i c u l t .  I n  f i e l d s  where  b r u s h  
i s  n o t  a p r o b l e m  a n d  c o o l  s e a s o n  g rasses  a r e  t h e  

m a j o r  g r o u n d  c o v e r ,  t h e s e  f i e l d s  s h o u l d  t h e n  b e  
t r e a t e d  w i t h  P r e s c r i p t i o n  7 .  H o w e v e r ,  i n  f i e l d s  
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w h e r e  t h e r e  i s  l i t t l e  g r a s s  c o v e r  a n d  b r u s h  
( p a r t i c u l a r l y  b u c k b r u s h )  i s  d e n s e ,  t h e  t r e a t m e n t  
w i l l  b e  s l i g h t l y  d i f f e r e n t .  B u c k b r u s h ,  m u l t i f l o r a  
r o s e  a n d  s p e c i e s  of Rubus  a r e  e f f e c t i v e l y  k i l l e d  w i t h  
Roundup when t h e y  a r e  a c t i v e l y  g r o w i n g  ( S t e v e  
C l u b i n e ,  MDC W i l d l i f e  B i o l o g i s t ,  p e r s .  comm.). T h e s e  

f i e l d s  s h o u l d  b e  s p r a y e d  w i t h  Roundup a t  a r a t e  of 
o n e  q u a r t  p e r  a c r e  i n  mid-May t o  e a r l y  J u n e  when 
t h e s e  b r u s h  s p e c i e s  a r e  l e a f e d  o u t  a n d  a c t i v e l y  
g r o w i n g .  The Roundup s h o u l d  b e  m i x e d  w i t h  wa te r  ( I O  

g a l l o n s )  a n d  a S u r f a c t a n t  ( 3  o z . )  p e r  q u a r t .  If t h e  

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

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

5 Young a n d  M a t u r e  F o r e s t s  - T h i s  t r e a t m e n t  i s  p r e -  
s c r i b e d  f o r  t h o s e  f o r e s t  a r eas  t h a t  a r e  t o  b e  

c o n v e r t e d  t o  a s p a r s e  s a v a n n a .  L o c a t e  a n d  nark 
s c a t t e r e d  i n d i v i d u a l  t r e e s  t h a t  a r e  t o  b e  r e t a i n e d .  
C l e a r - c u t  a l l  t r e e s  a n d  woody v e g e t a t i o n  t o o  l e r g e  t o  
b r u s h  hog ,  l e a v i n g  sma l l  c l u m p s  o r  g r o v e s  ( f r a c t i o n  
of  a n  a c r e  u p  t o  1 o r  2 a c r e s )  o f  t r e e s  s u r r o u n d i n g  
t h e  m a r k e d  i n d i v i d u a l s .  T h i n  t h e s e  r e m a i n i n g  c l u m p s  
t o  t h e  60 p e r c e n t  l e v e l .  T h i s  r e t e n t i o n  of  g r o v e s  
a r o u n d  m a r k e d  i n d i v i d u a l s  i s  i n t e n d e d  t o  p r o t e c t  t h e m  

from p o s s i b l e  i n j u r y  d u e  t o  t h e  s h o c k  o f  s u d d e n  
e x p o s u r e  t o  f u l l  s u n l i g h t .  T h e  g r o v e s  c a n  a l s o  
e v e n t u a l l y  b e  u s e d  t o  form d e n s e r  g r o v e s  o f  t r e e s  
w i t h i n  a s p a r s e l y  t r e e d  m a t r i x  t h a t  was t y p i c a l  o f  
t h e  p r e s e t t l e m e n t  v e g e t a t i o n .  When t h e  f o r e s t  c o n -  
s is ts  of  s c a t t e r e d  l a r g e  i n d i v i d u a l s  s u r r o u n d e d  by  
y o u n g  r e g r o w t h ,  t h i s  b u f f e r  of s u r r o u n d i n g  t r e e s  i s  
n o t  n e c e s s a r y  a n d  t h e  g r o v e s  t h a t  a r e  r e t a i n e d  s h o u l d  
b e  d o n e  s o  o n l y  for t h e  p u r p o s e s  of  r e c r e a t i n g  t h e  

h i s t o r i c  s c e n e .  T r e a t  a l l  s t u m p s  w i t h  2,4-D t o  c o n -  
t r o l  s p r o u t i n g .  I n  a c c e s s i b l e  a r e a s ,  f i r e w o o d  p e r -  
m i t t e e s  s h o u l d  b e  u s e d  t o  d o  most of t h e  c l e a r i n g  i f  
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a t  a l l  p o s s i b l e .  A l l  c u t  v e g e t a t i o n  s h o u l d  b e  re- 
moved f r o m  t h e  s i t e  or p i l e d  a n d  b u r n e d .  I n  t h e s e  
t i m b e r e d  a r e a s  t h e  r e m a i n i n g  v e g e t a t i o n  w i l l  g e n e r -  
a l l y  c o n s i s t  of sma l l  t r e e s ,  b r u s h  a n d  h e r b a c e o u s  
v e g e t a t i o n  w h i c h  w i l l  r e q u i r e  b r u s h  h o g g i n g  p r i o r  t o  
f u r t h e r  t r e a t m e n t .  C h e m i c a l  t r e a t m e n t  of t h e s e  

f i e l d s  i s  t h e  same a s  d e t a i l e d  i n  P r e s c r i p t i o n  4 .  If 

t h e  s i t e  is b r u s h  h o g g e d ,  t h e  v e g e t a t i o n  s h o u l d  b e  

a l l o w e d  t o  r e g r o w  a n d  l e a f  o u t  p r i o r  t o  chemica l  
a p p l i c a t i o n  t o  e n s u r e  a n  e f f e c t i v e  k i l l .  

6 Young a n d  M a t u r e  F o r e s t s  - T h i s  t r e a t m e n t  j.s 

g e n e r a l l y  i n t e n d e d  f o r  r i p a r i a n  t i m b e r ,  s t e e p  s l o p e s  
a n d  less  v i v i b l e  t i m b e r  a r e a s  i n  t h e  b a t t l e f i e l d ' s  

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

g e n e r a l l y  f o r e s t e d  c o n d i t i o n .  Management  i n  t h e s e  
a r e a s  s h o u l d  b e  p r i m a r i l y  i n  t h e  f o r m  o f  t i m b e r  s t a n d  
i m p r o v e m e n t  (TSI). E x o t i c  s p e c i e s  s h o u l d  b e  f i r s t  
p r i o r i t y  f o r  r e m o v a l .  To more  c l o s e l y  a p p r o x i m a t e  
t h e  n a t u r a l  c o n d i t i o n ,  c u t t i n g  c o u l d  r e d u c e  s t o c k i n g  
t o  70  or 80 p e r c e n t ,  a d e n s i t y  w h i c h  s h o u l d  n o t  
r e s u l t  i n  a n  u n d u e  i n c r e a s e  i n  b r u s h .  F o r e s t r y  
p e r s o n n e l  o f  MDC s h o u l d  b e  c o n s u l t e d  a n d  u s e d  i n  
g u i d i n g  t h e  m a n a g e m e n t .  After  t r e e s  a r e  marked  f o r  
r e m o v a l ,  w o o d c u t t i n g  p e r m i t s  s h o u l d  b e  i s s u e d  ( i f  

p o s s i b l e )  t o  a c c o m p l i s h  t h e  a c t u a l  c u t t i n g .  The  f i r e  

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

a r e a  d u r i n g  m o s t  o f  t h e  y e a r .  Much o f  t h e  b o t t o m l a n d  
i s  r e a d i l y  a c c e s s i b l e  by  way o f  t h e  a d j a c e n t  farm 
f i e l d s .  F i r e w o o d  c u t t e r s  s h o u l d  b e  r e q u i r e d  t o  re- 
move a l l  woody m a t e r i a l  t h a t  i s  c u t .  S t u m p s  s h o u l d  
b e  t r e a t e d  w i t h  2,4-D t o  c o n t r o l  s p r o u t i n g .  
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7 F e s c u e / C o o l  S e a s o n  Grasses a n d  F o r b s  - T h e s e  a r e a s  

s h o u l d  b e  mowed i n  l a t e  summer ( A u g u s t  1 5  t o  
S e p t e m b e r  1 )  t o  r emove  e x c e s s  m a t e r i a l  a n d  s t i m u l a t e  
v i g o r o u s  r eg rowth .  A p p l y  Roundup h e r b i c i d e  a t  a r a t e  
of  2 4  o u n c e s  ( 1 6 - 3 2  o z . )  p e r  a c r e  when f e s c u e  i s  6 t o  
8 i n c h e s  t a l l  a n d  a c t i v e l y  g r o w i n g  ( u s u a l l y  S e p t e m b e r  
15 t o  O c t o b e r  1 5 ) .  R e a p p l y  Roundup a t  1 p i n t  p e r  
a c r e  i n  t h e  f o l l o w i n g  s p r i n g  ( A p r i l  1 5  t o  May 1 5 )  
when f e s c u e  r eg rowth  a n d  s e e d l i n g s  a r e  6 - 8  i n c h e s  
t a l l  a n d  a c t i v e l y  g r o w i n g .  T h e  Roundup s h o u l d  b e  

m i x e d  w i t h  10  g a l l o n s  of  water  a n d  3 o u n c e s  cf 
S u r f a c t a n t  p e r  a c r e .  

b 

8 E s t a b l i s h i n g  P r a i r i e  V e g e t a t i o n  - E s t a b l i s h i n g  
p r a i r i e  p l a n t i n g s  r e q u i r e s  t h r e e  b a s i c  s t e p s :  1 )  
s e e d b e d  p r e p a r a t i o n ,  2 )  p l a n t i n g ,  a n d  3 )  managemen t  
d u r i n g  e a r l y  y e a r s  of  e s t a b l i s h m e n t .  P r e s e n t e d  here 

a r e  two m e t h o d s  o f  s e e d i n g  t h e  s t a n d .  W i t h  b o t h  

m e t h o d s  of p l a n t i n g ,  s t e p s  1 a n d  3 a r e  t h e  same. 

S e e d b e d  P r e p a r a t i o n  - P r o p e r  g r o u n d  p r e p a r a t i o n  i s  
o n e  of  t h e  m o s t  i m p o r t a n t  a s p e c t s  of  e s t a b l i s h i n g  
n a t i v e  g r a s s e s .  T h e  s e e d b e d  s h o u l d  b e  f i r m ,  p r e -  
f e r a b l y  c u l t i p a c k e d .  S o i l s  of t h e  b a t t l e f i e l d  a r e  
g e n e r a l l y  t o o  s h a l l o w  t o  p l o w ,  s o  h e a v y  d i s c i n g  (2-3 
p a s s e s )  w i l l  b e  u s e d  t o  i n i t i a t e  s e e d b e d  p r e p a r a t i o n .  
F o l l o w i n g  d i s c i n g ,  t h e  f i e l d  s h o u l d  b e  c u l t i p a c k e d  
j u s t  p r i o r  t o  p l a n t i n g .  I f  p l a n t i n g  i s  d e l a y e d ,  
f i e l d s  s h o u l d  b e  d i s c e d  a s  n e e d e d  t o  c o n t r o l  w e e d s .  

D r i l l  P l a n t i n g  - T h e  m o s t  e f f i c i e n t  means  o f  p l a n t i n g  
n a t i v e  g rasses  i s  w i t h  a small  g r a i n  d r i l l .  S e e d i n g  
r a t e s  s h o u l d  b e  6 t o  8 p o u n d s  o f  P u r e  L i v e  Seed (PLS)  
p e r  a c re .  A m i x t u r e  of l i t t l e  b l u e s t e m ,  I n d i a n  
g r a s s ,  b i g  b l u e s t e m  a n d  s i d e o a t s  grama w o u l d  p r o b a b l y  
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b e  d e s i r a b l e  a l t h o u g h  o t h e r  g ra s ses  o f  g e n e r a l l y  

s h o r t  s t a t u r e  s u c h  a s  p o v e r t y  grass ( D a n t h o n i a  
S P i C a t a )  a n d  d r o p s e e d  ( S p o r o b o l u s  s p p . )  s h o u l d  b e  

c o n s i d e r e d  i f  t h e y  a r e  a v a i l a b l e .  Care m u s t  b e  t a k e n  
t o  a v o i d  p l a n t i n g  t o o  d e e p ;  t h e  d e s i r e d  d e p t h  i s  1 / 4  
i n c h .  Do n o t  har row a f t e r  s e e d i n g .  

Broadcas t  S e e d i n g  - Broadcas t  s e e d i n g  s h o u l d  b e  d o n e  
b e f o r e  March 15 t o  a l l o w  f r e e z i n g  a n d  t h a w i n g  t o  
c o v e r  t h e  seed .  Broadcas t  s e e d i n g  is  most e f f i c i e n t  
if d e b e a r d e d  seed  i s  m i x e d  w i t h  P & K f e r t i l i z e r  
b e f o r e  s p r e a d i n g .  A w h i r l w i n d  s e e d e r  or f e r t i l i z e r  
s p r e a d e r  c a n  b e  m o d i f i e d  t o  p l a n t  many of  t h e  

g ra s ses .  A n o t h e r  m e t h o d ,  w h i c h  c o u l d  make  u s e  o f  
p r a i r i e  h a y ,  w o u l d  b e  t o  u s e  a m u l c h e r  t o  m u l c h  a n d  
d i s t r i b u t e  t h e  s eed .  When b r o a d c a s t  s e e d i n g  i s  u s e d ,  
t h e  f i e l d  s h o u l d  b e  c u l t i p a c k e d  b o t h  b e f o r e  a n d  a f t e r  
s e e d i n g .  Do n o t  harrow a f t e r  s e e d i n g .  

Management  D u r i n g  E s t a b l i s h m e n t  - Seeded a r e a s  
r e q u i r e  c l o s e  a t t e n t i o n  f o r  e a r l y  s t a n d  d e v e l o p m e n t .  
D u r i n g  t h e  f i r s t  y e a r ,  w e e d s  s h o u l d  n o t  b e  a l l o w e d  t o  
grow more t h a n  a f o o t  t a l l  b e f o r e  mowing.  M o w  s t u b -  
b l e  h e i g h t  o f  4 t o  6 i n c h e s  t h e  f i r s t  t i m e ,  6 t o  8 
i n c h e s  t h e  s e c o n d  t ime.  Af te r  e a r l y  A u g u s t ,  e i t h e r  

d i s c o n t i n u e  mowing or m o w  h i g h  e n o u g h  t o  a v o i d  c u t -  
t i n g  t h e  new g r a s s e s  when t h e y  a r e  d e v e l o p i n g  t h e i r  

r o o t  s y s t e m s .  D u r i n g  t h e  s e c o n d  y e a r ,  c o o l  s e a s o n  
b r o a d l e a f  weeds  s h o u l d  b e  mowed i n  May. Cool s e a s o n  
g ra s ses  s h o u l d  b e  c o n t r o l l e d  w i t h  A t r a z i n e  i f  n a t i v e  
f o r b s  were n o t  p l a n t e d  w i t h  t h e  g ra s ses .  H e r b i c i d e s  
( R o u n d u p )  may b e  u s e d  t o  e f f e c t i v e l y  c o n t r o l  b r o a d -  

l e a f  w e e d s  by  s p o t  t r e a t i n g  or s p r a y i n g  when t h e  

n a t i v e  g r a s s e s  a r e  d o r m a n t .  I f  t h e  p l a n t i n g  i s  
s u c c e s s f u l ,  by  t h e  t h i r d  y e a r  i t  c a n  b e  p u t  o n  a 
r o t a t i o n  of  mowing,  r e s t ,  a n d  s p r i n g  b u r n s  t o  ma in -  
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t a i n  i t s  q u a l i t y .  S e v e r a l  b r o c h u r e s  c o n c e r n i n g  
e s t a b l i s h m e n t  a n d  managemen t  o f  n a t i v e  g r a s s e s  a r e  
a v a i l a b l e  f r o m  MDC.  

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

seed m i x t u r e s .  T h e  c o s t  of f o r b  seed c a n  b e  p r o h i b -  
i t i v e ;  h o w e v e r ,  t h i s  c a n  b e  m i n i m i z e d  b y  u s i n g  v e r y  
l i g h t  s e e d i n g  r a t e s  a n d  o n l y  a few s p e c i e s .  I f  a 
s m a l l  n u m b e r  o f  t h e  p l a n t s  a r e  e s t a b l i s h e d ,  n a t u r a l  
s p r e a d  a n d  i n c r e a s e  s h o u l d  e v e n t u a l l y  b u i l d  u p  t h e  

p o p u l a t i o n s .  P e r h a p s  v a r y i n g  t h e  s p e c i e s  u s e d  on 
each s t a n d  w o u l d  p r o v i d e  a seed  s o u r c e  f o r  b o t h  
n a t u r a l  a n d  m a n u a l  s p r e a d  i n  t h e  f u t u r e .  O n l y  spec -  

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

s eeds  a r e  l i s t e d  i n  A p p e n d i x  2 .  

9 L i m e s t o n e  Glade  - T h e  m o s t  o b v i o u s  managemen t  p r o b l e m  
on  t h e s e  h a b i t a t s  i s  e n c r o a c h m e n t  by  woody v e g e t a -  
t i o n .  Glades s h o u l d  b e  e s s e n t i a l l y  t r e e l e s s  o r  
s u p p o r t  o n l y  s c a t t e r e d  i n d i v i d u a l s  a n d  c l u n p s  o f  
t r e e s .  A l l  c e d a r s  e x c e p t  p e r h a p s  a n  o c c a s i o n a l  l a r g e  

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

c o n c e r n s  p r i m a r i l y  t h o s e  g l a d e s  e a s t  o f  W i l s o n ' s  
C r e e k ,  a n d  t h i s  s t e p  a l o n e  s h o u l d  d r a r c a t i c a l l y  
i m p r o v e  t h e i r  c o n d i t i o n .  H o w e v e r ,  t h e  r e t u r n  t o  
n a t u r a l  c o n d i t i o n s  on  t h e s e  g l a d e s  w i l l  b e  s l o w e d  b y  

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

s t u m p s  w i l l  n o t  r e q u i r e  chemica l  t r e a t m e n t  a s  t h i s  

s p e c i e s  d o e s  n o t  s p r o u t .  On g l z d e s  west o f  W i l s o n ' s  
Creek  ( e s p e c i a l l y  B l o o d y  H i l l  a n d  6 A )  i n v a s i o n  b y  

ha rdwood  s p e c i e s  i s  a p r o b l e m .  T h i s  woody g r o w t h  
s h o u l d  b e  c u t ,  s a v i n g ,  o n l y  s c a t t e r e d  l a r g e  o r  o l d  
o a k s ,  a s h  a n d  b u m e l i a .  T h e  s t u m p s  o f  t h e s e  h a r d w o o d  
s p e c i e s  w i l l  r e q u i r e  s p r a y i n g  w i t h  2,4-D t o  c o n t r o l  
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s p r o u t i n g .  T h e  g l a d e  a r e a  of B l o o d y  H i l l  i n c l u d e s  
some a r e a s  of somewhat  d e e p e r  s o i l s .  T r e e  d e n s i t y  
s h o u l d  p r o b a b l y  b e  somewha t  h i g h e r  ( t h o u g h  s t i l l  

s p a r s e )  i n  t h e s e  a r e a s ,  i n c l u d i n g  some c l u m p s  o r  
sma l l  g r o v e s .  

A l l  of  t h e  g l a d e s  s u p p o r t  a v a r i e t y  o f  n a t i v e  
g l a d e  g r a s s  a n d  f o r b  s p e c i e s  a l t h o u g h  p o p u l a t i o n s  a r e  
g e n e r a l l y  s m a l l  a n d  l o c a l .  However ,  weedy  a n d  u n d e -  
s i r a b l e  grass a n d  f o r b  p o p u l a t i o n s  a r e  l a r g e .  Or, 

B l o o d y  H i l l  t h e r e  a r e  s i z a b l e  p o p u l a t i o n s  of  C a r o l i n a  
m o o n s e e d ,  c h e a t  a n d  S e r i c e a  l e s p e d e z a .  T h e s e  p l a n t s  
s h o u l d  b e  e r a d i c a t e d  a n d  s p o t  s p r a y i n g  w i t h  Roundup 
i s  t h e  most l i k e l y  s o l u t i o n .  Some e x p e r i m e n t a t i o n  
w i l l  b e  d o n e  t o  d e t e r m i n e  t h e  e f f e c t i v e n e s s  of t h i s  

t r e a t m e n t ,  a n d  i f  i t  i s  u n s u c c e s s f u l ,  o t h e r  n e t h o d s  
w i l l  b e  e x a m i n e d .  S e v e r a l  o t h e r  weedy  s p e c i e s  a r e  
common on a l l  t h e  g l a d e s .  P r e s c r i b e d  b u r n i n g  s h o u l d  
b e  e f f e c t i v e  i n  c o n t r o l l i n g  t h e s e  s p e c i e s  a n d  i n p r o v -  
i n g  t h e  n a t u r a l  q u a l i t y  o f  t h e  g l a d e s  i n  g e n e r a l .  
T h e  g l a d e s  west of W i l s o n ' s  C r e e k  a r e  s u r r o u n d e d  by  
a r e a s  t h a t  w i l l  b e  managed  f o r  s a v a n n a  v e g e t a t i o n ,  
a n d  t h e s e  g l a d e s  s h o u l d  b e  i n c l u d e d  i n  t h e  p r e s c r i b e d  
b u r n s  of  t h o s e  h a b i t a t s .  I t  i s  l i k e l y  t h a t  t h e  

g l a d e s  e a s t  of  W i l s o n ' s  C r e e k  w i l l  b e  s u r r o u n d e d  by  a 
more f o r e s t e d  h a b i t a t ,  a t  l e a s t  i n  t h e  s h o r t  term, 
a n d  b u r n i n g  of t h e s e  a r e a s  w i l l  h a v e  t o  b e  c o n d u c t e d  
i n d e p e n d e n t l y .  

B l o o d y  H i l l  i s  a s i t e  f o r  t h e  f e d e r a l l y  l i s t e d  

b l a d d e r p o d ,  L e s q u e r e l l a  f i l i f O r m i S .  F u t u r e  s t u d i e s  
t o  d e t e r m i n e  t h i s  s p e c i e s  r e s p o n s e  t o  d i f f e r e n t  
managemen t  p r a c t i c e s ,  i n c l u d i n g  f i r e ,  w i l l  b e  c o n -  
d u c t e d  a n d  u n t i l  t h a t  t ime f i r e  w i l l  n o t  b e  u s e d  o n  
t h e  B l o o d y  R i l l  g l a d e .  T h e  o t h e r  g l a d e  s i t e s  s h o u l d  
b e  s ea rched  t o  d e t e r m i n e  i f  t h e y  a l s o  s u p p o r t  t h i s  

b l a d d e r p o d  p r i o r  t o  t h e  u s e  of p r e s c r i b e d  f i r e  i n  
t h e s e  a r e a s .  
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10 E s t a b l i s h i n e  T r e e s  - T h i s  i s  t h e  f i n a l  s t e p  i n  
c r e a t i n g  a s a v a n n a  v e g e t a t i o n .  S e e d l i n g s  s h o u l d  b e  

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

n o t  t o  c a u s e  u n d u e  i n c o n v e n i e n c e  t o  mowing o p e r a -  
t i o n s .  C l u m p i n g  of  t h e  s e e d l i n g s  w i l l  p r o v i d e  f o r  
g r o v e s  w h e r e  t h e y  a r e  d e s i r e d ,  a n d  a l s o  a l l o w  f o r  
some i n e v i t a b l e  m o r t a l i t y .  T h e  i m m e d i a t e  v i c i n i t y  o f  
t h e  s e e d l i n g s  s h o u l d  b e  c l ea red  of h e r b a c e o u s  v e g e -  
t a t i o n  t o  p r o v i d e  t h e m  w i t h  a n o n - c o m p e t i t i v e  e n v i -  
r o n m e n t .  To i m p r o v e  s u r v i v a l  o f  t h e  s e e d i n g s ,  t h e y  
s h o u l d  b e  w a t e r e d  when c o n d i t i o n s  a r e  d r o u g h t y  d u r i n g  
t h e  f i r s t  y e a r .  

It i s  l i k e l y  t h a t  t h e  s p e c i e s  most d e s i r a b l e  f o r  
p l a n t i n g - - b l a c k j a c k  o a k - - i s  n o t  r e a d i l y  a v a i l a b l e  
from commercial  n u r s e r i e s .  Cost  of  s e e d l i n g s  n a y  
a l s o  b e  a c o n c e r n .  We a r e  l o o k i n g  i n t o  t h e  p o s s i -  
b i l i t y  t h a t  t h i s  s p e c i e s  c a n  be  p r o p a g a t e d  a t  t h e  MDC 

n u r s e r y  f o r  t h e  p u r p o s e s  o f  t h i s  p r o j e c t .  T h i s  

e f f o r t  w i l l  b e  d e p e n d e n t  u p o n  t h e  a c q u i s i t i o n  of  
a d e q u a t e  a c o r n s  f o r  p r o p a g a t i o n .  I t  i s  p r o b a b l e  t h a t  

a t  l e a s t  some b l a c k j a c k  c a n  b e  g r o w n  a t  t h e  n u r s e r y ,  
a n d  t h e s e  p l a n t s  w o u l d  b e  p r o v i d e d  a t  a n  e s t i m a t e d  
c o s t  of $80-90 /1000 .  O t h e r  s p e c i e s  of  oaks  t h a t  a r e  
d e s i r a b l e  f o r  p l a n t i n g  on  t h e  s i t e  a r e  c u r r e n t l y  
a v a i l a b l e  from t h e  n u r s e r y .  T h i s  a t t e m p t  t o  p r o p a -  
g a t e  b l a c k j a c k  oaks w o u l d  b e  g r e a t l y  a i d e d  by  t h e  

W i l s o n ' s  C r e e k  s t a f f ' s  e f f o r t s  i n  c o l l e c t i n g  seed  o f  
t h i s  s p e c i e s .  
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Table 10. Management Unit Summaries 

Unit 1 Intended VeRetation--Savanna 

1-A 

1 -B 

1 -c 

1 -D 

1 -E 

1 -F 

1 - G  

1 -H 

Size--9.5 acres 
Current Vegetation--New Prairie Planting 
Comments--Fair amount native grasses 
Management--Prescription 1. 

Size--47 acres 
Current Vegetation--New Prairie Planting 
Comments--Very little native grasses. Some 
disturbed gladey areas. 
Management--Prescription. 1 .  

Size--9.5 acres 
Current Vegetation--Young forest 
Comments--Mostly natives. Scattered large open- 
grown trees. 
Management--Prescriptions 5, 8. 

Size--4 acres 
Current Vegetation--New Prairie Planting 
Comments--Old homesite. Few native grasses. 
Bluegrass dominant. Some disturbed gladey areas. 
Management--Prescriptions 7, 10. 

Size--9 acres 
Current Vegetation--New Prairie Planting 
Comments--Locally common sideoats grama, but 
dominated by c o o l  season grasses. Some disturbed 
gladey areas. 
Management--Prescriptions 7, 8, 10. 

Size--12.5 acres 
Current Vegetation--Mature Forest 
Comments--Dominated by large open grown oaks. 
Filled in by young regrowth. 
Hanagement--Prescriptions 5, 8. 

Size--6.5 acres 
Current vegetation--Successional Field 
Comments--Fescue wi.th common young Osage-orange and 
native woody plants. 
Management--Prescriptions 4, 7, 8. 

Size--16 acres 
Current Vegetation--Advanced Successional Field 
Comments--Very dense. Mixed species with some oaks 
and other natives. Very scattered larger trees. 
Management--Prescriptions 4, 7, 8. 
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1 -I 

1-J 

1 -K 

1 -L 

1 -M 

1-N 

1-0 

1 -P 

Size--l7 acres 
Current Vegetation--Fescue Field 
Comments--A few scattered scraggly trees. 
Management--Prescriptions 7, 8, 10. 

Size--9.5 acres 
Current Vegetation--Advanced Successional Field 
Comments--Mixed species. Some oaks. Very 
scattered larger trees. 
Management--Prescriptions 4, 8. 

Size--12 acres 
Current Vegetation--Successional Field 
Comments--Thick in places. Scattered and clumped 
fair sized oaks. 
Management--Prescriptions 4, 7, 8 .  

Size--3 acres 
Current Vegetation--Mature Forest 
Comments--Mature oak stand. Poor vigor post and 
blackjacks. Data Appendix 3. 
Management--Prescriptions 5,8. Potential grove. 

Sixe--34.5 acres 
Current Vegetation--Fescue Field 
Comments--Scattered small Osage-orange and sumac 
patches. 
Management--Prescriptions 7, 8, 10. 

Size--61 acres 
Current Vegetation--Successional Field 
Comments--Mixed species with common Osage-orange, 
honey locust and some sapling oaks. Very dense 
buckbrush. Some gladey areas. Data 
Appendix 3. 
Management--Prescriptions 4, 8. 

Size--9 acres 
Current Vegetation--Advanced Successional Field 
Comments--Dominated by fairly large Osage-oran&e 
and honey locust. Very few oaks. Very dense 
buckbrush. Data Appendix 3.  
Management--Prescriptions 4, 8. 

Size--5 acres 
Current Vegetation--Mature Forest 
Comments--Mature oak stand dominated by large 
chinquapin oaks. Filled in by younger natives. 
Data Appendix 3. 
Management--Prescriptions 5, 8. 



1 -Q 

1-R 

1 -s 

1 -T 

1 -u 

1 -v 

1 -w 

1 -x 

Size--73.5 acres 
Current Vegetation--Old Prairie Planting-Fair 
Quality 
Comments--Substantial woody invasion. Some oaks. 
Common Osage-orange and honey locust especially in 
east draw. 
Management--Prescription 2. 

Size--9.5 acres 
Current Vegetation--Mature Forest 
Comments--Mature oak stand dominated by large post 
oaks. Filled in by younger natives. Data 
Appendix 3 .  
Management--Prescriptions 5, 8. 

Size--2.5 acres 
Current Vegetation--Mature Forest 
Comments--Dominated by large walnuts. Data 
Appendix 3 .  
Management--Prescriptions 5, 8 .  Potential grove. 

Size--6.5 acres 
Current Vegetation--Mature Forest 
Comments--Dominated by mature post oaks. Data 
Appendix 3. 
Management--Prescriptions 5, 8. Potential grove. 

Size--47.5 acres 
Current Vegetation--Old Prairie Planting-Fair 
Quality 
Comments--Some areas dominated by fescue. 
Management--Prescriptions 2, 10.  

Size--10 acres 
Current Vegetation--New Prairie Planting 
Comments--Dominated by weedy forbs. Sparse native 
grasses and forbs. 
Management--Prescription 1. 

Size--6.5 acres 
Current Vegetation--New Prairie Planting 
Comments--Dominated by weedy forbs. Sparse native 
grasses and forbs. 
Management--Prescription 1. 

Size--10.5 acres 
Current Vegetation--Young Forest 
Comments--Diverse stand. Fair number mature and 
sapling oaks. No Osage-orange or honey locust. 
Common walnut and hackberry. Data Appendix 3 .  
Management--Prescriptions 5, 8. 
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1 -Y 

1 -z 

Unit 2 

2-A 

2-B 

2-c 

2-D 

2-E 

Size--6 acres 
Current Vegetation--Young Forest 
Comments--Diverse stand. Good young to mature oak 
component. Hickory often dominant. Data 
Appendix 3. 
Management--Prescriptions 5, 8. 

Size--8.5 acres 
Current Vegetation--Young Forest/Advanced 
Successional Field 
Comments--Area not evaluated. 
Management--Prescriptions 4 or 5, 8 .  

Intended Vegetation--Savanna 

Size--8.5 acres 
Current Vegetation--Mature Forest/Gladey 
Comments--Gladey-thin soil band. Scattered large 
chinquapins. Diverse other woody natives. Data 
Appendix 3. 
Management--Prescriptions 5, maybe 8. 

Size--l3.5 acres 
Current Vegetation--Advanced Successional Field 
Comments--Diverse, native woody plants. Small 
numbers of sapling and small pole-sized oaks. Data 
Appendix 3. 
Management--Prescriptions 4, 8. 

Size--16 acres 
Current Vegetation--Young/Mature Forest Stand 
Comments--Good number of oaks. No exotics. Data 
Appendix 3. 
Management--Prescriptions 5, 8. 

Size--12.5 acres 
Current Vegetation--Young Forest 
Comments--Most larger trees are hickories. Fairly 
common pole sized oaks. Common Osage-orange and 
honey locust. Data Appendix 3. 
Management--Prescriptions 5 ,  8. 

Sizc--32 acres 
Current Vegetation--Successional Field 
Comments--Highly eroded; soil generally bare. Very 
little g r a s s .  Weedy forb ground cover. 
Lesquerella on SW aspect. 
Management--Prescriptions 4, 8. Protect 
Lesquerella site. 
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1 

2-F 

2 - G  

2-H 

2-1 

2-5 

2-K 

2-L 

2-M 

2 - N  

Size--8.5 acres 
Current Vegetation--Young Forest 
Comments--Dense to open stand. Dominants Osage- 
orange, honey locust and walnut. Common sapling 
oaks with some small poles. Data Appendix 3. 
Management--Prescriptions 5, 8. 

Size--4 acres 
Current Vegetation--Young Forest 
Comments--Dominated by Osage-orange, honey locust, 
walnut and hackberry. Almost no oaks. Data 
Appendix 3. 
Management--Prescriptions 5, 8. 

Size--45.5 acres 
Current Vegetation--Fescue Field 
Management--Prescriptions 7, 8, 10. 

Size--6 acres 
Current Vegetation--Young Forest 
Comments--Dominated by Osage-orange and hickories. 
Scattered mature and sapling oaks. Data 
Appendix 3. 
Management--Prescriptions 5, 8. 

Size--19.5 acres 
Current Vegetation--Young Forest 
Comments--Diverse stand dominated by Osage-orange, 
hackberry and honey locust. Common oak saplings 
with some small poles. Often dense but with one 
large opening. 
Management--Prescriptions 5, 8. 

Size--6.5 acres 
Current Vegetation--Fescue Field 
Management--Prescriptions 7 ,  8, 10. 

Size--68 acres 
Current Vegetation--Fescue Field 
Management--Prescriptions 7, 8, 10.  

Size--16.5 acres 
Current Vegetation--Post Oak Savanna 
Comments--Scattered large, open-grown post oaks 
with fescue ground cover. A few chinquapins and 
other native species. Dense small Osage-orange and 
natives along upper creekbed. Data Appendix 3. 
Management--Prescriptions 7, 8. 

Size--22 acres 
Current Vegetation--Fescue Field 
Management--Prescriptions 7, 8, 10. 
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Unit 3 

3 - A  

3-B 

3-c 

3-D 

3-E 

3-F 

3-G 

3-H 

3 - 1  

r ,. 

Intended Vegetation--Savanna 

Size--C acres 
Current Vegetation--Old Prairie Planting-Good 
Quality 
Comments--Good stand of Indian grass and little 
bluestem. 
Management--Prescriptions 3 ,  1 0 .  

Size--7.5 acres 
Current Vegetation--Fescue Field? 
Comments--Dominated by fescue and broom sedge with 
maybe some little bluestem. Hairy hawkweed 
present. May be degraded prairie remnant. 
Management--Leave uncut till midsummer. Evaluate 
native component. Probable Prescriptions 7, 8 ,  10. 

Size--13.5 acres 
Current Vegetation--Fescue Field 
Management--Prescriptions 7, 8, 1 0 .  

Size--16 acres 
Current Vegetation--Fescue Field 
Management--Prescriptions 7, 8, 10 .  

Size--11 acres 
Current Vegetation--Fescue Field 
Management--Prescriptions 7, 8, 10.  

Size--9 acres 
Current Vegetation--Fescue Field 
Hanagemen t - -P resc r ip t ions  7, 8, 10. 

Size--11 acres 
Current Vegetation--Old Prairie Planting-Fair 
Quality 
Comments--May be old prairie planting. Fescue 
probably dominant, but fair amount of native 
grasses. 
Management--Prqscriptions 2, 1 0 .  

Size--9.5 acres 
Current Vegetation--Fescue Field 
Management--Prescriptions 7, 8, 10. 

Size--36 acres 
Current Vegetation--Old Prairie Planting-Fair 
Quality 
Comments--Mowed when evaluated. Probably is fairly 
good stand with some cool season grasses. A few 
scattered trees. 
Management--Prescriptions 2, 10. 
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3-5 

Unit 4 

4 - A  

4-B 

4-c 

4-D 

Unit 5 

5 - A  

5-B 

5-c 

Size--5.5 acres 
Current Vegetation--Young Forest 
Comments--Dense. Did not field evaluate. 
Management--Prescriptions 5, 8. 

Intended Vegetation--Savanna 

Size--17.5 acres 
Current Vegetation--Young Forest 
Comments--Variable stand. Some thinning for 
savanna restoration on west. 
Management--Prescriptions 5, 8. 

Size--26 acres 
Current Vegetation--Fescue Field 
Management--Prescriptions 7, 8, 10.  

Size--21 acres 
Current Vegetation--Fescue Field 
Comments--Some woody invasion on north and south. 
Management--Prescriptions 7, 8, 10. 

Size--5l acres 
Current Vegetation--Exotic Savanna 
Comments--Artificially created savanna. Primarily 
honey locust over fescue. Some Osage-orange and 
scattered oaks. Some areas of heavy brush. 
Management--Prescriptions 5, 7, 8 .  

Intended Vegetation--Forest/Savanna 

Size--1.5 acres 
Current Vegetation--Young Forest 
Comments--Did not evaluate 
Management--Prescriptions 5, 8. 

Size--9 acres 
Current Vegetation--Exotic Savanna 
Comments--Primarily honey locust over fescue. Some 
good young oaks. Same as 4-D. 
Management--Prescriptions 5, 7, 8. 

Size--4.5 acres 
Current Vegetation--Mature forest 
Comments--Mesic species dominant. A few oaks and 
honey locust. Data Appendix 3 .  
Management--Prescription 6 .  Forest Compromise. 
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I 

5-D 

5 - E  

5-F 

5-G 

5-H 

5-1 

5-5  

Size--15 acres 
Current Vegetation--Mature Forest 
Comments--Dominated by hickories, walnut and oaks. 
Somewhat patchy and brushy upslope. Data 
Appendix 3. 
Management--Prescription 6. Forest Compromise. 

Size--5.5 acres 
Current Vegetation--Fescue Field 
Management--Prescriptions 7 ,  8, 10. 

Size--43 acres 
Current Vegetation--Mature Forest 
Comments--Oak-hickory dominants. Heavy double 
trunking on north ridge. Data Appendix 3 .  
Management--Prescription 6, maybe 5, 8 on flatter 
uplands. If savanna is managed for, may be a 
natural native grass response precluding prairie 
establishment. Mostly forest compromise. 

Size--11.5 acres 
Current Vegetation--Successional Field 
Comments--Often dense with abundant oaks. Common 
broom sedge and possibly other native grasses. 
Management--Prescription 6; o r  if savanna is 
managed for, Prescription 4, maybe 7, 8. However, 
natural native grass response may preclude the need 
for Prescriptions 7 & 8. Possible forest 
compromise. 

Size--12.5 acres 
Current Vegetation--Young Forest 
Comments--Scattered larger trees. Few oaks and 
exotics. Walnuts dominant on north slope. Data 
Appendix 3. 
Management--Prescription 6. Forest compromise. 

Size--13 acres 
Current Vegetation--Mature Forest 
Comments--Mostly dry grading to mesic in some 
places at base slope. Oak-hickory dominants. 
Gladey at powercut and likely grown-up glade in 
this area. Data Appendix 3 .  
Management--Prescription 6. Forest compromise. 

Size--12 acres 
Current Vegetation--Young Forest 
Comments--Oaks dominant. Some black jack o a k s .  
Data Appendix 3. 
Management--Prescription 6. Forest compromise. 



. .- . L 

5 - K  

U n i t  6 

6-A 

6-B 

6-C 

6-D 

6-E 

6-F 

S i z e - - 4 . 5  a c r e s  
C u r r e n t  V e g e t a t i o n - - A d v a n c e d  S u c c e s s i o n a l  F i e l d  
C o m m e n t s - - G e n e r a l l y  v e r y  d e n s e .  A l l  n a t i v e s .  D i d  
n o t  s a m p l e ,  b u t  a p p e a r s  s i m i l a r  t o  2 - E .  
Management--Prescription 6. F o r e s t  c o m p r o m i s e .  

C u r r e n t  V e g e t a t i o n - - D e g r a d e d  L i m e s t o n e  G l a d e / C l s d e y  
I n t e n d e d  V e g e t a t i o n - - L i m e s t o n e  G l a d e  

S i z e - - 7 . 5  a c r e s  
Comments--Some n a t i v e s .  A b u n d a n t  p r i c k l y  p e a r .  
Some p a r t s  w i t h  h e a v y  g r o w t h  y o u n g  w a l n u t s .  
Management--Prescription 9. 

S i z e - - 4 . 5  a c r e s  
C o m m e n t s - - G l a d e / g l a d e y .  U n c e r t a i n  o f  e x a c t  
b o u n d a r i e s .  Much o f  d r a w  i s  r o c k y / g l a d e y .  
w e e d y  . 
Management--Prescription 9. 

S i z e - - 6  a a r e s  
Comments - -Very  weedy .  A b u n d a n t  T h e l e s p e r m a  
t r i f  idum.  
Management--Prescription 9 .  C o n s i d e r a t i o n s  
T h e l e s p e r m a .  

Very  

f o r  

S i z e - - 1 2 . 5  a c r e s  
C o n i m e n t s - - P r o b a b l y  n a t u r a l  g l a d e / d r y  f o r e s t  
c o m p l e x .  L e s q u e r e l l a  f i l i f o r m i s  s i t e .  E x o t i c / w e e d  
p r o b l e m s ;  c h e a t ,  m o o n s e e d ,  S e r i c e a  l e s p e d e z a ,  some 
O s a g e - o r a n g e .  F a i r l y  common l a r g e  o l d  o a k s .  
B l o o d y  H i l l .  Data A p p e n d i x  3. 
Management--Prescription 9.  P r o b a b l y  d e f e r  most 
managemen t  u n t i l  L e s q u e r e l l a  s t u d y  c o m p l e t e d .  

S i z e - - 3 . 5  a c r e s  
C o m m e n t s - - A p p r o x i m a t e l y  70  p e r c e n t  t r e e  c o v e r ,  
m o s t l y  c e d a r s .  Weedy,  b u t  f a i r  d i v e r s i t y  o f  
n a t i v e s .  S p e c i e s  l i s t  A p p e n d i x  4. Data 
A p p e n d i x  3.  
Managernent--Prescription 9. 

S i z e - - 3 . 5  a c r e s  
Coniments--Approximately 90 p e r c e n t  t r e e  c o v e r ,  
m o s t l y  cedars .  Weedy,  b u t  g o o d  d i v e r s i t y  of 
n a t i v e s .  S p e c i e s  l i s t  A p p e n d i x  4 .  Data 
A p p e n d i x  3.  
Nanagement--Prescription 9. 
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Intended Vegetation--Variable Unit 7 

7 - A  

7-B 

7-c 

Unit 8 

8-A 

8-B 
I 

8-C 

Size--5.5 acres 
Current Vegetation--Young Forest 
Intended Vegetation--Prairie 
Comments--Primarily a dense young elm stand dn‘d 
scattered larger trees. 
Management--Clear-cut. Soften border by leaving, 
scattered savanna trees. Brush treatment from 
Prescription 4. Then Prescription 8. 

Size--13 acres 
Current Vegetation--Old Prairie Planting- 

Intended Vegetation--Sparse Savanna 
Comments--Heavy woody invasion of mostly sycamores. 
Management--Prescription 2. Cut most of the trees. 

,‘ 

/‘ Good/Successional Field. i ~ 

Size--250+ acres 
Current Vegetation--Of all classes, fescue fields 
to forest. 
Intended Vegetation--Primarily Forest. 
Comments--Data Appendix 3 for Skegg’s Branch. 
Management--Prescription 6 for forest areas. Allow 
field habitats to succeed to forest. Define 
boundaries generously. 

Intended Vegetation--Savanna 

Size--2 acres 
Current Vegetation--Fescue Field 
Comments--Failed prairie planting. 
Hanagement--Prescriptions 7 ,  8, 10. 

Size--”. 5 acres 
Current Vegetation--Young Forest 
Comments--Youcg forest/successional field 
vegetation. Some fairly large trees. 
Nanagement - -Prescr ip t ion’ s  5, 8. 

Size--1.5 acres 
Current Vegetation--Young Forest 
Comments--Area of Osage-orange removal. Wostly 
thin young forest. Not evaluated, so uncertain of 
species mix. 
Management--Prescriptions 5, 8. 
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8-D 

Unit 9 

9-A 

9 - B  

9-c 

Unit 10 

1 0 - A  

10-B 

10-c 

Size--16 acres 
Current Vegetation--Young Forest 
Comments--Area of Osage-orange removal. Mostly 
thin, young: forest. Not evaluated, so uncertain of 
spec5es mix. 
Management--Prescriptions 5, 8. 

Size--1.5 acres 
Current Vegetation--Fescue Field 
Management--Prescriptions 7, 8 ,  10. 

Intended Vegetation--Savanna 

Size--8 acres 
Current Vegetation--Young Forest/Advanced 
Successional Field 
Comments--Very brushy. Some dense cedar stands. 
Scattered large trees. 
Management--Prescriptions 4, 8. Possible forest 
compromise. If s o  Prescription 6. 

Size--1 acres 
Current Vegetation--Young Forest 
Comments--Diverse stand. Several large honey 
locust. Oaks under 4" dbh  fairly common. Data 
Appendlx 3 .  
Management--Prescriptions 5, 8 .  Possible f o r e s t  
compromise. If s o  Prescription 6. 

Size--6 acres 
Current Vegetation--Mature Forest 
Comments--Contains small Manley Cemetery. Oak 
dominants. Data Appendix 3 .  
Management--Prescriptions 5, 8. Possible forest 
compromise. If so Prescription 6. 

Intended Vegetation-Savanna 

Size--6.5 acres 
Current Vegetation--Advanced Successional Field 
Comments--Fescue-bluegrass. Some oaks. Very thick 
towards south. Larger trees on east edge. 
Management--Prescriptions 4, 7, 8. 

Size--8 acres 
Current Vegetation--Fescue field 
Management--Prescriptions 7, 8, 10. 

Size--5.5 acres 
Current Vegetation--Fescue Field 
Nanagement--Prescriptions 7, 8, 10. 
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10-D 

10-E 

Unit 1 1  

1 1 - A  

11-B 

1 I - c  

11-E 

11-F 

Unit 12 

12-4 

Size-5.5 acres 
Current Vegetation--Young Forest/Advanced 
Successional Field 
C omme n t s - - M o t ev a1 u a t e d . 
Management--Prescriptions 4, 8. 

Size--5 acres 
Current Vegetation--Old Prairie Planting. Good 
Quality 
Comments--Excellent stand. Dominated by Indian 
grass. 
Management--Prescriptions 3 ,  10. 

Intended Vegetation--Prairie/Cropfield 

Size--11.5 acres 
Current Vegetation--Fescue Field 
Comments--Scattered small trees in southwest. 
Management--Cut all trees. Prescriptions 7, 8. 

Size--6.5 acres 
Current Vegetation--Old Prairie Planting 
Comments--Uncertain of quality. Good? 
Management--Prescription 2. 

Size--4.5 acres 
Current Vegetation--Fescue Field 
Management--Prescriptions 7 ,  8. 

Size--l6.5 acres 
Current Vegetaticn--Fescue Field 
Management--Prescriptions 7 ,  8. 

Size--20 acres 
Current Vegetation--Old Prairie Plenting. Good 
Quality 
Management--Prescription 3. 

Intended Vegetation--Prairie/Cropfield 

Size--10 acres 
Current Vegetation--Advanced Successional Field 
Comments- -Fescue/bluegrass  ground cover. Nixed 
native species. 1 5 - 3 0 '  tall. Walnut clumps. Fair 
number of chinquapin oaks. 
Management--Clear-cut. Prescriptions 7, 8. 
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Unit 1 3  

1 3 - A  

13-B 

- Unit 14 

14-A 

Unit 1 5  

15-A 

15-B 

Unit 16 

16-A 

Unit 1 7  

17-A 

Intended Vegetation--Orchard/Prairie 

Size--4.5 acres 
Current Vegetation--Old Prairie Planting 
Comments--Uncertain of Quality. Good? 
Management--Prescription 2. Plant orchard trees. 

Size--8 acres 
Current Vegetation--Disturbed Field in part 
Comments--Probably about half of this area has been 
paved for road and parking lot. Rest is weedy 
forbs. 
Management--Prescriptions 7, 8. Plant orchard 
trees. 

Intended Vegetation--Homestead 

Size--3 acres 
Current Use--Ray house and yard. 
Management--Continue current management. 

Intended Vegetation--Prairie/Cropfield 

Size--jO acres 
Current Vegetation--Fescue Field 
Management--Prescriptions 7, 8. 

Size--72 acres 
Current Vegetation--Fescue F i e l d  
Management--Prescriptions 7, 8.  

Intended Vegetation--Savanna 

Size--10.5 acres 
Current Vegetation--Fescue Field 
Comments--Weedy fescue, bluegrass and purpletop. 
Management--Prescriptions 7, 8, 1 0 .  

Intended Vegetation--Homesite 

Size--4 acres 
Current Vegetation--Young Forest 
Comments--Caleb Manley homesite. Diverse stand. 
Fairly common honey locust. 
Management--Possible forest conpromise. If so 
Prescription 6 .  If restore homestead: clear-cut, 
eradicate brush as described in Prescription 4 ,  
then Prescription 8. 



Unit 18 

18-A 

18-B 

Intended Vegetation--Prairie Meadow 

Size--3 acres 
Current Vegetation--Fescue Field 
Management--Prescriptions 7, 8. 

Size--4.5 acres 
Current Vegetation--Fescue Field 
Comments--Former prairie planting. Unsuccessful. 
Essentially weedy fescue field. 
Management--Prescriptions 7, 8. 
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IMPLEMENTING THE R E S T O R A T I O N  

T h e  r e s t o r a t i o n  e f f o r t  w i l l  make u s e  o f  s e v e r a l  d i f f e r e n t  

s o u r c e s  of l a b o r  a n d  e x p e r t i s e .  I n  a d d i t i o n  t o  t h e  p a r k ' s  own 

s t a f f ,  p r o j e c t  c o o p e r a t o r s  w i l l  i n c l u d e  N a t u r a l  H i s t o r y  a n d  

F o r e s t r y  p e r s o n n e l  o f  M D C ,  a n d  farm o p e r a t o r s  a n d  f i r ewood  

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

I t  i s  p o s s i b l e  t h a t  much of  t h e  t i m b e r  managemen t  a n d  

c l e a r i n g  a c t i v i t i e s  c a n  be  d o n e  a t  l i t t l e  or n o  c o s t  t o  t h e  ' 

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

managemen t  a c t i v i t i e s  w i l l  b e  d o n e  by  r e s o u r c e  p r o f e s s i o n a l s  l e d  

b y  l o c a l  MDC F o r e s t r y  p e r s o n n e l .  H o p e f u l l y ,  much of  t h e  a c t u a l  

t i m b e r  c u t t i n g  w i l l  b e  c o n d u c t e d  by f i r e w o o d  c u t t i n g  p e r m i t t e e s .  

Good access  t o  m o s t  of  t h e  p a r k ' s  f o r e s t e d  u n i t s  i s  a f a c t o r  

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

t o  f i r e w o o d  c u t t e r s  b e c a u s e  of  s m a l l  s i z e  or p o o r  s p e c i e s ,  i t  may 

b e  n e c e s s a r y  t o  c o n t r a c t  f o r  i t s  r e m o v a l .  However ,  p a r k  r e s o u r c e  

p e r s o n n e l  s h o u l d  b e  a b l e  t o  do some of t h i s  work .  

P r a i r i e  r e s t o r a t i o n  w i l l  r e q u i r e  a v a r i e t y  of  farm c u s t o m  

w o r k  b o t h  t o  p l a n t  t h e  s t a n d s  a n d  t o  manage  t h e m  d u r i n g  e a r l y  

d e v e l o p m e n t .  T h e  most p r a c t i c a l  way t o  a c c o m p l i s h  t h e s e  t a s k s  i s  

b y  c o n t r a c t i n g  w i t h  l o c a l  farm o p e r a t o r s .  B i l l  P h i l l i p s ,  

W i l d l i f e  D i s t r i c t  S u p e r v i s o r  f o r  MDC h a s  u s e d  p r i v a t e  farm 

o p e r a t o r s  t o  p e r f o r m  c u s t o m  farm work  on  t h e  n e a r b y  B o i s  D ' A r c  

W i l d l i f e  Area. P r o v i d e d  i t  i s  c o n s i s t e n t  w i t h  f e d e r a l  

r e q u i r e m e n t s  f o r  b i d d i n g  a n d  c o n t r a c t i n g  p r o c e s s e s  t h i s  sarce 

p r o c e d u r e  s h o u l d  b e  u s e d  t o  s e c u r e  t h e  s e r v i c e s  n e e d e d  on  
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W i l s o n ' s  C r e e k  N a t i o n a l  B a t t l e f i e l d .  M a t e r i a l s  u s e d  by MDC i n  

t h e  b i d d i n g  a n d  c o n t r a c t i n g  p r o c e d u r e s  a r e  c o n t a i n e d  i n  A p p e n d i x  

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

s u b m i t t e d  b i d s  f o r  work  on t h e  B o i s  D ' A r c  W i l d l i f e  Area. 

F o l l o w i q g  i s  a l i s t  o f  t h e  farm s e r v i c e s  t h a t  w i l l  b e  

r e q u i r e d  i n  t h e  r e s t o r a t i o n  e f f o r t  ( T a b l e  1 1 ) .  C o s t s  of t h e  

v a r i o u s  s e r v i c e s  a r e  b a s e d  on  p r i c e s  p a i d  f o r  t hese  a c t i v i t i e s  

on n e a r b y  MDC l a n d s ,  a n d  a l s o  on  1 9 8 3  c o s t s  c o m p i l e d  by M P s s o u r i  

E x t e n s i o n  S p e c i a l i s t s .  T h e s e  p r i c e s  a r e  b a s e d  on  c o n t r a c t o r s  

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

h e r b i c s d e s  a r e  a p p l i e d  t h e y  s h o u l d  b e  p u r c h a s e d  by  t h e  Park a n d  

s u p p l i e d  t o  t h e  c o n t r a c t o r .  bn e x c e p t i o n  t o  t h e  c o n d i t i o n  t h a t  

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

Table 11. E s t i m a t e d  Rates f o r  C u s t o m  Farm Work 

A c t i v i t y  C o s t  P e r  Acre 

Disc o n l y  5 . 3 8  

C u l t  i p a c k  o n l y  4 . 1 8  

P l a n t - s m a l l  g r a i n  d r i l l  5.52 

Mow i n g  w e e d s 5 . 6 2  

C u t t i n g  b r u s h - b r u s h  hog 

S p r a y i n g  ( n o  m a t e r i a l s )  

C h e m i c a l s  w i t h  t r u c k  3 . 3 6  

Chemicals  w i t h  t r a c t o r  3 . 2 0  

C o s t  Per Hour  

1 4 . 3 6  

9.85 
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T h e  p l a n t i n g  o f  n a t i v e  g r a s s  seed r e q u i r e s  m o d i f i c a t i o n s  t o  a 

s t a n d a r d  d r i l l .  Use o f  c o n t r a c t o r s '  p e r s o n a l  d r i l l s  w o u l d  be 

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

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

of h u n d r e d s  o f  a c r e s  o v e r  a p e r i o d  o f  s e v e r a l  y e a r s ,  i t  w o u l d '  

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

S t e v e  C l u b i n e ,  who d i r e c t s  t h e  MDC warm s e a s o n  g r a s s  p r o g r a m ,  

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

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

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

f i e l d s  of u n d e s i r a b l e  v e g e t a t i O n  t o  p r a i r i e  g r a s s e s  a r e  p r e s e n t e d  

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

( T a b l e  1 2 ) .  T h e s e  e s t ima tes  p e r t a i n  o n l y  t o  t h e  c o n v e r s i o n  f r o m  

f e s c u e  a n d  b r u s h  t o  n a t i v e  grasses, a n d  do n o t  i n c l u d e  a n y  c o s t s  

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

a c t i v i t i e s  w i l l  l i k e l y  b e  v a r i a b l e .  However, as p r e v i o u s l y  

d i s c u s s e d ,  i t  is h o p e d  t h a t  much of t h i s  w o r k  c a n  b e  d o n e  a t  

l i t t l e  o r  n o  c o s t .  
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Table 12. E s t i m a t e d  C o s t s  of  C o n v e r s i o n  t o  N a t i v e  Grasses 
I For F e s c u e  

I A c t i v i t y  Cost  P e r  Acre 

L a t e  Summer Mowing 5 . 6 2  

F a l l  H e r b i c i d e  A p p l i c a t i o n  

S p r a y i n g  3.35 

Roundup (16-32 0 2 . )  24  0 2 .  @ $ 7 6 . 5 0 / g a l .  1 4 . 3 4  

S u r f a c t a n t  3 0 2 .  Q $ 1 4 . 0 0 / g a l .  0 .33 

S p r i n g  H e r b i c i d e  A p p l i c a t i o n  

S p r a y i n g  3.35 

Roundup 1 6  o z .  @ $ 7 6 . 5 0 / g a l .  9 .56  

S u r f a c t a n t  3 OF. Q $ 1 4 . 0 0 / g a l .  

D i s c i n g  (2-3  passes) 2 Q $5.38/acre 

C u l t  i p a c k  

D r i l l  P l a n t i n g  

0 . 3 3  

10 .76  

4.18  

5.52 

Grass Mix 7 . 5  l b s .  PLS 45 .00  

$102 .34  Su I t. o t a 1  

F i r s t  2 Years Management  

Mowing weeds 4-6 times ( 5  @ $ 5 . 6 2 / a c r e )  

T o t a l  C o s t  

28.10 

$ 1 3 0 . 4 4  
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