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i NTF:ODUCT I ON 

T h i s  r eoor t  l n c l u d e s  d a t a  a n d  a n a l v s i s  of the v e q e t a t i o n  of t h e  

p r a i r i e  a t  t h e  H e r b e r t  Hoover N a t i o n a l  H i s t o r i c  S i t e  f o r  t h e  summer 

of 1985. C o m p a r i s o n s  are  made w i t h  d a t a  from 15'82 and  1984 and  

I m p l i c a t i o n s  a n d  r e c o m m e n d a t i o n s  f o r  f u t u r e  manaaernent are d i s c u s s e d .  

T a b 3 e s  a n d  maps i n  t h e  Appendix g i v e  l o c a t i o n s  a n d  r e s u l t s  of c o v e r  

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

p lo t s .  

METHODS AND MATERIRLS 

Field w o r k  w a s  carried out  on 1 a n d  2 Ciuqust. 15'85. Walking  

t r a n s e c t s  w e r e  s a m p l e d  w i t h  a 20x50 c m  a u a d r a t  e v e r y  10 p a c e s  ( a b o u t  

4 rods:l(see f i q u r e  A I ) .  C o v e r a g e  sf e a c h  species w i t h i n  t h e  a u a d r a t  

was d e t e r m i n e d  bv t h e  use of  Daubenmire ' s  method C l l -  T o t a l  p e r c e n t  

cover. p e r c e n t  r e l a t i v e  cover ( p e r c e n t a g e  of  t h e  t o t a l  c o v e r  

d u r n i s h e d  bv e a c h  s p e c i e s )  and  p e r c e n t  f r e q u e n c y  ( p e r c e n t  o f  t h e  

p l o t s  w i t h  e a c h  species p r e s e n t )  w e r e  d e t e r m i n e d .  Ten  20 m p e r m a n e n t  

p l o t s  r e e s t a b l i s h e d  i n  1984 (see f i g u r e  A 2 1  w e r e  r e l o c a t e d  a n d  

si m i  1 ar d e t e r m i n a t i  a n s  of t o t a l  p e r c e n t  c a v e r .  p e r c e n t  re1 a t i  ve cover 

a n d  p e r c e n t  f r e o u e n c v  w e r e  made fo r  e a c h  p l o t .  I n  t h e  p e r m a n e n t  

p l o t s  t h e  20x50 c m  q u a d r a t  w a s  placed on the t r a n s e c t  w i t h  t h e  s h o r t  

side of t h e  a u a d r a t  b e t w e e n  (1.8 a n d  1.0 m on  t h e  l e f t  s i d e  of t h e  

t r a n s e c t  a t  1 m i n t e r v a l s .  L o c a t i o n s  of t h e  p e r m a n e n t  p l o t s  are 

q i v e n  i n  t h e  Appendix .  

RESULTS 

WALKING TRANSECTS 

A 1 9  w a l k i n a  t r a n s e c t  r e s u l t s  were combined  i n t o  t w o  c a t e g o r i e s ,  t h o s e  

p l o t s  r e s e e d e d  i n  1784 ( r e s e e d e d )  and  p l o t s  n o t  r e s e e d e d  ( i n t a c t ) .  



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

m o r e  t h a n  70% of  t h e  r e l a t i v e  c o v e r  ( c o v e r )  C31. B i  a b l u e s t e m  

( B n d r o p o g o n  g e r a r b i )  CZI a t  32.84%. S w i t c h g r a s s  ( P a n i c u w  v i r g a t u m )  a t  

29.62% and I n d i  a n g r a s s  ( S o r g h a s t r u a  n u t a n s )  a t  7.23% f u r n i s h e d  most 

of t h e  c o v e r  on t h e  i n t a c t  p r a i r i e  (see t a b l e  1 ) .  S e v e r a l  o t h e r  

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

L i t t l e  b l u e s t e m  ( # n J r v p o g o n  scoparius) a t  0.61%, Canada  w i l d r v e  

( E l  VDUS c a n a d e n s i s )  a t  0.17% and  S i d e - o a t s  grama ( B o u t r l o u a  

c u r t i p e n d u l a )  a t  0.03%. 

Canada  t h i s t l e  ( C i r s i u m  a r v e n s e )  h a d  t h e  m o s t  c o v e r  of t h e  f o r b s  

( n o n - g r a s s y  h e r b a c e o u s  p l a n t s )  a t  8.23% cover. O t h e r  f o r b s  w i t h  more 

t h a n  1% c o v e r  w e r e  G o l d e n r o d  (Solidago s p p . )  a t  5.92%, S w e e t c l o v e r  

( I d e l i l o t u s  s p p . )  a t  3.14% and  F i e l d  t h i s t l e  ( C i r s i u w  discolor) at 

2.47%. T w e n t v - t h r e e  o t h e r  s p e c i e s  w e r e  e n c o u n t e r e d  b u t  e a c h  

f u r n i s h e d  less t h a n  I% c o v e r .  

I n  r e s e e d e d  areas F o x t a i l .  species ( S e t a r i a  l e u t e s c e n s  and S .  v i r i d i s l  

were most i m p o r t a n t  a t  54.55% c o v e r  (see t a b l e  2 ) .  S w i t c h g r a s s  and  

F i g  b l u e s t e m  combined  for 20.72% cover. Canada  t h i s t l e  a t  6.81%. 

F i e l d  p e n n y c r e s s  ( T h a s p i  urn arvense)  a t  6.74%. Common m i  1 kweed 

(Rsclepias s y r i a c a )  a t  4.00%, S e d g e  (Carex  s p - )  a t  l . l l X 9  Common blue 

v i o l e t  ( ( l i v l a  p a p i l i o n a c e a )  a t  1.11% and  smar tweed  ( P o l  yyonua,  s p p . 1  

a t  1.04% also f u r n i s h e d  s i g n i f i c a n t  c o v e r .  F o u r t e e n  o t h e r  s p e c i e s  

w e r e  p r e s e n t  w i t h  c o v e r  be low 1%. 

Over  b o t h  i n t a c t  and  s e e d e d  areas 102 Q u a d r a t s  were s a m p l e d  and  41 

s p e c i e s  w e r e  o b s e r v e d  i n  t h e  p l o t s .  D a t a  f o r  e a c h  of t h e  5 w a l k i n g  

t r a n s e c t s  f o r  1785 is g i v e n  i n  t h e  Appendix.  



T a b l e  1. 

Cover  and  F r e q u e n c y  of I n t a c t  Walk ing  T r a n s e c t  P l o t s *  

S p e c i e s  Tot Cov R e 1  Cov f e r  Freq 

Frai ri e Grasses 
B i  g b 1 u e s t e m  
Swi t c h g r a s i s  
I n d i a n g r a s s  
L i t t l e  b l u e s t e m  
S i d e - o a t s  grama 
Canada w i  l d r y e  

Weedy G r a s s e s  
Kentucky b l u e g r a s s  
Smooth b r o m e g r a s s  
Fax t a i  1 s p e c i e s  

Frairie F o r b s  
Many-f l o w e r e d  a s t e r  
G o 1  denrod 
Clammy g r o u n d c h e r r y  
Common h o r s e t a i l  
Wild l e t t u c e  
Common m i  1 kweed 
R a g w o r t  
Showy sunf 1 o w e r  
F i e l d  t h i s t l e  

Weedy F o r b s  
F i e l d  b indweed 
D a n d e l i o n  
Canada thistle 
Y e l l  o w  wood-sor re l  

Weedy Annual s / E i  e n n i  a l s  
A 1  si ke clover 
F i r e w e e d  
Meadmw p a r s n i p  
P e l  1 i t o r y  
F i e l d  p e n n y c r e s s  
G i a n t  ragweed 
L i t t l e  ragweed 
Smartweed 
S w e e t c l o v e r  

Woody S p e c i e s  
Gray dogwood 
S i b e r i a n  e l m  

T o t a l  --------------- 
Y Seventy- f  i v e  p l o t s  

84.38 46.13 32.84 
41.60 257.62 75.00 
10.16 7.23 32.81 
0.59 0.41 4.69 
0.04 0.03 1.56 
0.23 0.17 1-56 

0.59 0.42 1.56 
1.25 0.89 4.69 
0. 70 0.64 6.25 

0.78 
8.32 
0.59 
0.51 
0.23 
0.70 
0.82 
0.59 
3.48 

0.56 
d. 572 
0.42 
0.36 
0. 17 
0.50 
0.58 
0.42 
2.47 

c 
7.81 
20.31 
1.56 
4.69 
1.56 
4.69 
3.13 
1.56 
12.50 

0.12 0.08 4.69 
1.05 0.75 18.75 
11.56 a. 23 37.50 
0.16 0.11 6.25 

0.51 
0.43 
0. 70 
0.23 
0.23 
0.59 

0.51 
4.41 

0. a2 

0. 36 4.69 
0.31 57.38 
0.44 6-25 
0.17 1.56 
0.17 1.56 
0.42 1.56 
0.58 7.38 
0.34 12-50 
3.14 6.25 

0.59 0.42 1.56 
0.59 0.42 1.56 

140.47 100.00 



T a b l e  2 .  

Cover a n d  F r e q u e n c y  of Walk ing  T r a n s e c t  P l o t s  S e e d e d  i n  1984Y 

Species T o t  Cov R e 1  Cov P e r  F r e q  

P r a i r i e  g r a s s e s  
Bi q b l u e s t e m  
S w i t c h g r a s s  
I n d i a n g r a s s  

Weedy Grasses 
B a r n v a r d  g r a s s  
Fox t a i  1 s p e c i  es 
S e d g e  

Frairie F o r b s  
G a l  d e n r o d  
W i  1 d 1 ettiice 
Common m i  1 k w e e d  
F i e l d  t h i s t l e  
T i c k  t r e f o i l  
Common blue vi ol et 

Weedy F o r b s  
F i e l d  b indweed  
N i g h t s h a d e  b i t t e r s w e e t  
H o r s e - n e t t l e  
Canada  t h i s t l e  
Y e 1  l o w  w o o d - s o r r e l  

Weedy Annual s / B i  e n n i  a1 5 
But tonweed 
C l o v e r  s p e c i e s  
Horseweed 
F i e l d  p e n n y c r e s s  
L i t t l e  r agweed  
Smartweed 

T o t a l  -----___------- 
t Twenty-seven p l o t s  

9.82 8.14 17.86 
15.18 12.55 28. 57 
0. 54 0.44 3.57 

0. 09 0.07 5.57 
69.80 54.55 92.86 

1.34 1.11 3.57 

0.94 0.44 3.57 
0.63 0.52 7.14 
4.82 4.00 21.43 
0.09 0.07 3.57 
0.09 0.07 3.57 
1.34 1. 11 3.57 

- 0.09 0.07 3.57 
1.07 0.89 7.14 
0.09 0.07 3.57 
E. 21 6.81 39-29 
0.09 0.07 3.57 

0.09 0.07 3.57 
0.18 0.15 7.14 
1.07 0.89 7.14 
8.13 6.63 21.43 
0.09 0.07 3. si7 
1.25 1.04 14.29 

120.62 100.00 
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PERMANENT PLOTS 

I n  p e r m a n e n t  p l o t s  much the same p a t t e r n  of v e g e t a t i o n  c o m p o s i t i o n  is 

e v i d e n t .  T h e  p r a i r i e  g r a s s e s  p r o v i d e  more t h a n  o n e - h a l f  of t h e  cover 

( a b o u t  55%) (see t a b l e  3). F o x t a i l  species were i m p o r t a n t  a t  12-30% 

c o v e r  ( s e e d e d  and  i n t a c t  p r a i r i e  p l o t s  w e r e  n o t  s e p a r a t e d ) .  

Among p r a i r i e  fo rbs  Goldenrod  a t  3.70%, Common mi lkweed  a t  2.41% a n d  

Wild l e t t u c e  (Lac taca  s p p )  a t  1.62 were i m p o r t a n t .  C a n a d a  t h i s t l e  

was t h e  o n l y  i m p o r t a n t  weedy p e r e n n i a l  a t  5.22% c o v e r .  Smar tweed,  

G i a n t  ragweed t f i m h - o s i a  t r i f i d a )  a n d  F i r e w e e d  tfrechtites 

hieracifoiia) were t h e  l e a d i n g  a n n u a l s  at 2.81%, 1.70% a n d  1.29% 

c o v e r  r e s p e c t i v e l y .  T h i r t y - f i v e  s p e c i e s  w e r e  p r e s e n t  i n  t h e  200 

q u a d r a t s  of t h e  10 pe rmanen t  p l o t s -  Data f o r  each of t h e  10 

p e r m a n e n t  p l o t s  is g i v e n  in t h e  Appendix .  

DISCUSSION 

BURNING 

I n  b o t h  15'84 a n d  1985 p o r t i o n s  09 t h e  p r a i r i e  were b u r n e d  i n  t h e  

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

t h i s t l e .  C o m p a r i s o n s  of t h e  cover of v a r i r x s  species i n  w a l k i n g  

t r a n s e c t s  i n  1982, 1984 and 1985 g i v e s  s o m e  i n d i c a t i o n  of t h e  e f f e c t  

of b u r n i n g  management on t h e  p r a i r i e .  P o r t i o n s  of  w a l k i n g  t r a n s e c t s  

5 and  4 (27 t o  28 p l a t s )  were f i r s t  b u r n e d  i n  1985. P o r t i o n s  

oi w a l k i n g  t r a n s e c t s  1 a n d  2 (15 t o  16 p l o t s )  w e r e  b u r n e d  i n  

1984 b u t  n o t  1482 or  1984. F i n a l l y  p o r t i o n s  of w a l k i n g  t r a n s e c t  5 

( 1 0  p l o t s )  w e r e  b u r n e d  i n  1984 a n d  1985 but n o t  1982. 

A m o n a  t h e  prairie g r a s s e s  B i g  bluestem r e s p o n d s  v i g o r o u s l y  t o  

b u r n i n g ,  S w i t c h g r a s s  is not  g r e a t l y  a f f e c t e d  a n d  I n d i a n q r a s s  of t e n  

d e c l i n e s  i n  i m p o r t a n c e .  T h i s  p a t t e r n  is g e n e r a l l y  e v i d e n t  i n  t a b l e  4. 

- 5  a -  



T a b l e  3. 

Compos i t e  of  a l l  P e r m a n e n t  P l o t s ,  1?85* 

S p e c i e s  R e 1  Cov 

P r a i r i e  g r a s s e s  
B i  g b l  uestern 
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  
S w i t c h g r a s s  
Canada w i  1 d r y e  

Weedy Grasses 
Kentucky b l u e g r a s s  
J a p a n e s e  b r o m e g r a s s  
F o x t a i  1 s p e c i  es 
Q u a c k g r a s s  

P r a i r i e  F o r b s  
Many-flowered aster 
Goldenrod  
Clammy g r o u n d c h e r r y  
V i r g i n i a  g r o u n d c h e r r y  
F i e l d  h o r s e t a i  1 
Wild l e t t u c e  
Common m i  1 kweed 
Ragwort  
B i  g t o o t h  s u n f  1 o w e r  

Weedy F o r b s  
F i e l d  b indweed  
Dandel i o n  
H o r s e - n e t t l e  
Canada t h i s t l e  
Y e 1  l o w  w o o d - s o r r e l  

Weedy R n n u a l s / B i e n n i a l s  
A 1  si ke c l o v e r  
F i r e w e e d  
Horseweed 
Meadow p a r s n i p  
Fell i t o r y  
F i  el d p e n n y c r e s s  
G i a n t  r agweed  
L i t t l e  r agweed  
Smartweed 

Woody S p e c i e s  
B l a c k b e r r y  
Gray dogwood 
S i b e r i a n  e l m  

IS. 88 
0.19 
4.73 
34.21 
0.07 

0.01 
0. ?6 
12.33 
0.57 

0.06 
3.70 
0- 55 
0.08 
0.69 
1.62 
2.41 
0.07 
0.16 

0.07 
0.06 
0.07 
a. 22 
0.13 
c 

0.02 
1.29 
0.21 
1.01 
0.50 
0.64 
1.70 
0.25 
2. E1 

0. 64 
0.06 
0. 50 

* Two-hundred 20x50 c m  q u a d r a t s .  

- 6 -  



Tab ' l e  4. 
Compar i son  of P o r t i o n s  of 1982, 1984  a n d  1985 Walking  T r a n s e c t s  i n  

P r a i r i e  G r a s s  Cover .  

S p e c i e s  

B i g  b l u e s t e m  
S w i t c h g r a s s  
l n d i  anqrass 

S p e c i e s  

B i g  b l u e s t e m  
S w i  t c h q r a s s  
I n d i a n q r a s s  

Walk ing  T r a n s e c t s  3 & 4 
1982 1984 1985 

Unburn Unburn B u r n  
25.02 12.56 28 .81  
45.42 38.26 30.97 
7.46 11.69 9.31 

W a l k i n g  T r a n s e c t s  1 L 2 
1982 1 9 8 4  1985 

Unburn b u r n  Unburn 
32.09 46.44  4 6 . 8 7  
30.08 29.08 8.59  
25.27 9.50 7 . 4 9  

W a l  king T r a n s e c t  5 
S p e c i e s  1982 1984 15'85 

Unburn Burn  Burn  
B i  q b l u e s t e m  33.77 38.44 46 .32  
S w i  t c h q r a s s  41.70 26.18 32.153 
I n d i a n g r a s s  13.02 27.12 15.26 
Little b l u e s t e m  2.83 3.07 4.36 

I n  almost a l l  cases B i g  b l u e s t e m  i n c r e a s e d  i n  c o v e r  i n  the y e a r  o f  

b u r n i n g  a n d  d e c r e a s e d  i f  unburned .  S w i t c h g r a s s  d e c r e a s e d  o r  he1  d 

s t e a d v  i n  t h e  year of b u r n i n g .  The d r a s t i c  d r o p  i n  t h e  1985 u n b u r n e d  

t r a n s e c t s  #1  & 2 w a s  p r o b a b l y  p a r t i a l l y  d u e  t o  a s a m p l i n g  error. I n  

a1 m o s t  a1 1 cases I n d i  a n g r a s s  d e c r e a s e d  f 0 3  1 owing a b u r n  a n d  i n c r e a s e d  

i f  u n b u r n e d .  

The  r e s p o n s e  of s o m e  p e r e n n i a l  p r a i r i e  f o r b s ,  weedy f o r b s  a n d  

b i e n n i a l  f o r b s  is g i v e n  i n  t a b l e  53. 

T a b l e  5. 
Compar i son  of Portions of  1?82, 1984 a n d  1985 Walk ing  T r a n s e c t s  i n  

F o r b  Cover .  

S p e c i e s  

G o 1  d e n r o d  
Manv-f l o w e r e d  aster 
Raqwort 

P r a i r i e  F o r b s  

Walk ing  T r a n s e c t s  3 ?X 4 
15'82 1'784 1985 

Unbirrn Unbirrn B u r n  

4.34 8.02 10.54 
0.57 3.57 0.58 
0.57 3.00 1.52 

- 7 -  



T a b l e  5 ( c o n t . ) .  

Weedv F o r b s  
Canada  t h i s t l e  

Weedv B i  e n n i  a1 s 
Meadow p a r s n i p  
Sweetcl o v e r  

P r a i r i e  F o r b s  
G o 1  d e n r o d  
Manv-f l o w e r e d  a s t e r  

Weedv F o r b s  
Canada  t h i s t l e  

Weedv B i e n n i a l s  
Meadow p a r s n i p  
Sweetcl o v e r  

4.82 9. ej6 6.21 

1.51 5.70 1.57 
0. 0 0.10 0.07 

Walking  T r a n s e c t s  1 & 2 
1782 1?E4 1985 

Unburn Burn  Unburn 

0.00 0.15 1.66 
0.16 1.93 0. E3 

0.00 3.12 2.07 

0.16 0. E? 0.14 
6.98 2.97 15.53 

I n  t r a n s e c t s  3 ei 4, e x c e p t  for g o l d e n r o d  i n  1785. a 1 3  + o r b s  d e c r e a s e d  

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

b u r n e d .  In  t r a n s e c t s  1 3 2 S w e e t c l o v e r  a n d  Canada  t h i s t l e  show t h i s  

p a t t e r n  v e r y  d i s t i n c t l y .  Bo th  G o l d e n r o d  and  Many-flowered aster w e r e  

a t  low l e v e l s  o f  cover which  makes r e s p o n s e  d i f f i c u l t  t o  d e t e c t .  T h e  

d r a m a t i c  i n c r e a s e  of Sweetclover c o v e r  i n  1985 i n  t r a n s e c t s  1 3 2 is 

l a r g e l y  dire t o  s a m p l i n g  error. Two q u a d r a t s  were l o c a t e d  i n  areas 

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

t r a n s e c t  w a s  t h e r e f  ore m i s r e p r e s e n t e d .  

An a n a l y s i s  of r e s u l t s  f o r  p e r m a n e n t  p l o t s  is somewhat more r e l i a b l e  

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

e a c h  q u a d r a t  is w i t h i n  o n e  or t w o  c e n t i m e t e r s  af i ts  p l a c e m e n t  i n  

t h e  p r e v i o u s  s a m p l i n g .  However. t h r e e  p e r m a n e n t  p l o t s  w e r e  reseeded 

o r  p a r t i a l l y  r e s e e d e d  i n  1984 which  o v e r - r e p r e s e n t s  d i s t u r b a n c e  o n  

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

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

P r a i r i e  g r a s s e s  r e s p o n d e d  p r e d i c t a b l y  e x c e p t  i n  t h e  unburn -burn  
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s e q u e n c e  w h e r e  a l l  t h r e e  d e c l i n e d  (see t a b l e  6). I n  t h i s  case 

s e v e r a l  weedy s p e c i e s  i n c r e a s e d  re1 a t i  vel  y g r e a t e r  i n c o v e r  i n t h e  

b u r n  y e a r .  F o r b s  r e s p o n d e d  less p r e d i c t a b l y .  Canada  t h i s t l e  

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

r e l a t i v e l y  d r y  c o n d i t i o n s  t h r o u g h o u t  most of t h e  summer a n d  t o  a n  

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

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

second year of s u c c e s s i o n  t a k i n g  a d v a n t a g e  of  o p e n  n i c h e s .  

PRAIRIE GRASSES 

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

50% t o  85% of t h e  c o v e r .  B i g  b l u e s t e m  a n d  S w i t c h g r a s s  d o m i n a t e  w i t h  

I n d i a n g r a s s  more i m p o r t a n t  i n  u n b u r n e d  areas. I n d i  a n g r a s s  p i o n e e r s  

i n t o  n o n - p r a i r i e  areas a n d  m i g h t  b e  e x p e c t e d  t o  c o l o n i z e  weedy areas 

a h e a d  of  B i g  b l u e s t e m  a n d  S w i t c h g r a s s .  L i t t l e  b l u e s t e m  a n d  S i d e - o a t s  

grama are  p r e s e n t  a t  v e r y  P o w  l e v e l s  of  cover b u t  c o n t i n u e  t o  p e r s i s t  

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

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

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

PRAIRIE FORBS 

G o l d e n r o d ,  Common mi lkweed ,  a n d  F i e l d  t h i s t l e  are t h e  m o s t  common 

p r a i r i e  f o r b s  w i t h  c o v e r  n o  g r e a t e r  t h a n  a b o u t  5% i n  a n y  t r a n s e c t  or 

p l o t .  Many-flowered aster is p r e s e n t  w i t h  low c o v e r  b u t  is f o u n d  i n  

a b o u t  8% of a l l  q u a d r a t s  t a k e n .  Ragwor t  is l o c a l l y  common as i t  

g r o w s  i n  p a t c h e s  a n d  Clammy g r o u n d c h e r r y  is more a b u n d a n t  on  

d i  s t u r b e d  s i tes .  

WEEDY FORBS 

Canada  t h i s t l e  is t h e  m o s t  a b u n d a n t  weedy p e r e n n i a l  f o r b  a t  a b o u t  6.1% 
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c o v e r  +o r  t h e  p r a i r i e  over 300 q u a d r a t s .  T h i s  is a c o n s i d e r a b l e  d r o p  

f r o m  1984 when t h e  o v e r a l l  c o v e r  f o r  Canada  t h i s t l e  w a s  a b o u t  9.5% 

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

c o v e r .  

WEEDY ANNUALS/BIENNIALS 

Smartweed. F i e l d  p e n n y c r e s s ,  S w e e t c l o v e r  a n d  Meadow p a r s n i p  are t h e  

m o s t  i m p o r t a n t  s h o r t - l i v e d  s p e c i e s  on t h e  p r a i r i e .  I n  t h e  Walk ing  

T r a n s e c t s  o n  i n t a c t  p r a i r i e  o n l y  Sweetclover c o n t r i b u t e d  more t h a n  1% 
c 

c o v e r  (see t a b l e  1) a n d  t h a t  was d u e  l a r g e l y  t o  s a m p l i n g  error.  I n  

s e e d e d  p o r t i o n s  of t h e  Walk ing  T r a n s e c t s  a n d  i n  P e r m a n e n t  P l o t s  E a n d  

9, F i e l d  p e n n y c r e s s  a n d  Smar tweed  are i m p o r t a n t  w i t h  c o v e r  from 5% t o  

17% (see t a b l e s  2, A 1 4  a n d  A 1 5 ) .  S e v e r a l  o t h e r  s p e c i e s  are  p r e s e n t  

b u t  w i t h  c o v e r  less t h a n  1%. 

SEEDED AREAS 

I n  areas s e e d e d  i n  1984 F o x t a i l  s p e c i e s  are d o m i n a n t .  Y e l l o w  and  

Green  f o x t a i l  h a v e  r e p l a c e d  G i a n t  f o x t a i l  wh ich  w a s  d o m i n a n t  i n  1984, 

t h e  y e a r  of t h e  s e e d i n g .  A s  n o t e d  a b o v e ,  Smar tweed  a n d  F i e l d  

p e n n y c r e s s  as w e l l  as C a n a d a  t h i s t l e ,  Common milkweed, Wild l e t t u c e  

and  G o l d e n r o d  f u r n i s h  m o s t  of t h e  f o r b  c o v e r .  S w i t c h g r a s s  and  Big  

b l u e s t e m  f u r n i s h  c o n s i d e r a b l e  c o v e r ,  21%, o n  t h e  Walk ing  T r a n s e c t s .  

T h i s  is l a r g e l y  due t o  p l a n t s  wh ich  w e r e  n o t  k i l l e d  by t h e  

c u l t i v a t i o n  p r i o r  t o  s e e d i n g  i n  1884. I n  P e r m a n e n t  P l o t s  8 and  9 

S w i t c h g r a s s  cover is n o t  a b o v e  5.3% a n d  c o v e r  of  o t h e r  p r a i r i e  

q r a s s e s  i n  i n s i g n i f i c a n t .  I t  is still too  e a r l y  t o  m a k e  a j udgemen t  

t h a t  t h e  1984 s e e d i n g  is a f a i l u r e  b u t  e v i d e n c e  o f  p r a i r i e  g r a s s  

s e e d l i n g s  i n  l o w .  F l a n t s  e s t a b l i s h e d  i n  1 9 8 4  may h a v e  b e e n  do rman t  

t h i s  y e a r  and  w i l l  come b a c k  n e x t  y e a r .  A l s o ,  u n g e r m i n a t e d  s e e d s  may 
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s t i r 1  b e  p r e s e n t  i n  t h e  s o i l  and  w i l l  f u r n i s h  new s e e d l i n g s  i n  t h e  

n e a r  f u t u r e .  The ear l ies t  a j u d g e m e n t  on t h e  s u c c e s s  of t h e  s e e d i n g  

c o u l d  b e  made would b e  1986 a n d  s h o u l d  be d e l a y e d  u n t i l  1987. 

P R A I R I E  MANAGEMENT 

Over t h e  p a s t  two y e a r s  a l l  areas of t h e  p r a i r i e  h a v e  b e e n  bu rned  

o n c e  and some areas b o t h  y e a r s .  A t  t h e  same t i m e  a n  i n t e n s i v e  

program of hand c u t t i n g  of Canada  t h i s t l e  along w i t h  some s p r a y i n g  

h a s  been  c a r r i e d  o u t .  E v a l u a t i n g  t h e  r e s p o n s e  of t h e  p r a i r i e  t o  

t h e s e  two p r o c e d u r e s  is d i f f i c u l t  b e c a u s e  c o n t r o l  areas are  n o t  

a v a i l a b l e  t o  compare  o n e  a g a i n s t  t h e  o t h e r .  O v e r a l l ,  t h e  management 

h a s  been  s u c c e s s f u l  i n  c o n t r o l l i n g  and l o w e r i n g  c a v e r  of  Canada  

t h i s t l e  and i n v i g o r a t i n g  t h e  p r a i r i e .  

S e v e r a l  + a c t o r s  must  b e  weighed  i n  d e v e l o p i n g  the c o u r s e  of f u t u r e  

management. F r e q u e n t  b u r n s ,  such as t w o  o u t  a f  t h r e e  y e a r s  which I 

recommended i n  1982 C43, p r o b a b l y  w i l l  l e a d  to a p r a i r i e  l a r g e l y  

domina ted  by  g r a s s e s .  P o r t i o n s  of  W a l k i n g  T r a n s e c t  5 and  Pe rmanen t  

P l o t  3 w e r e  bu rned  i n  b o t h  1984 a n d  1?85. T r a n s e c t  5 was d o m i n a t e d  

by Big b l u e s t e m  and  S w i t c h g r a s s  s i n c e  1982 and  h a s  r e m a i n e d  so- 

Permanent  P l o t  3, f i r s t  s a m p l e d  i n  1984 showed a c o n s i d e r a b l e  d r o p  i n  

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

grasses i n c r e a s e d  f rom 83% to 89% a n d  the t o t a l  number of s p e c i e s  

sampled  d e c r e a s e d  f r o m  17 t o  7 (see t a b l e  6). R e e v a l u a t i o n  of 

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

pe rmanen t  p l o t s .  My p e r s o n a l  e x p e r i e n c e  w i t h  e s t a b l i s h e d  p r a i r i e s  

s i m i l a r  t o  t h e  H e r b e r t  Hoover s i te  i5 t h a t  w e e d i n e s s  c a n  b e  e a s i l y  

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

and p e r h a p s  n e v e r  w i l l  b e  h i g h .  I f  a g r a s s - d o m i n a t e d  p r a i r i e  
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w i t h ’ l o w  d i v e r s i t y  is s a t i s f a c t o r y  t h e n  b u r n i n g  management is t h e  

most c o s t - e f f e c t i v e  management t e c h n i q u e .  

E x p e d i t i o u s l y  c a r r y i n g  o u t  c o n t r o l l e d  b u r n s  deve lops  o n l y  w i t h  

e x p e r i e n c e .  A s  b u r n i n g  becomes  a r o u t i n e  p a r t  of t h e  s t a f f ’ s  d u t i e s  

i t  w i l l  become a less t r a u m a t i c  e v e n t  a l t h o u g h  t h e r e  is a l w a y s  a n  

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

S e v e r a l  m e a s u r e s  c a n  be carried o u t  t o  d e c r e a s e  t h e  e l e m e n t  of r i s k .  

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

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

of e x p e d i t i n g  c o n t r o l  l e d  b u r n s  CSI. 

B u r n i n g  a s  much of  t h e  area a s  p o s s i b l e  w i t h  a head fire s p e e d s  t h e  

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

a h o t t e r  f i r e  which  carries t h e  smoke h i g h e r  i n t o  t h e  a i r .  A s  a 

r e s u l t  less smoke, f o r  a s h o r t e r  amount  of t i m e ,  s h o u l d  r e s u l t  i n  

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

Keep ing  t h e  d e p e n d e n c e  upon h e a v y  e q u i p m e n t  s u c h  as f i r e  t r u c k s  a n d  

water wagons on t h e  p r a i r i e  t o  a minimum w i l l  h e l p  i n  mak ing  t h e  

management of a c o n t r o l l e d  b u r n  m o r e  p r e d i c t a b l e .  If t h e  f i r e  is 

b e i n g  managed w i t h  h e a v y  d e p e n d e n c e  upon a p i e c e  of e q u i p m e n t  and  

t h a t  e q u i p m e n t  t h e n  becomes  m i r e d  or  o t h e r w i s e  i n c a p a c i t a t e d ,  a 

c o n t r o l l e d  b u r n  c a n  q u i c k l y  b e  t u r n e d  i n t o  a n  u n c o n t r o l l e d  b u r n .  

The t i m i n g  o b  p r a i r i e  b u r n s  is coming i n t o  q u e s t i o n  across I o w a  and  

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

a rea  as  r e s e a r c h  a n d  e x p e r i e n c e  a c c u m u l a t e s .  Summer b u r n s  are  known 

t o  be more e f f e c t i v e  a g a i n s t  woody s p e c i e s  a n d  S w e e t c l o v e r .  E v i d e n c e  

f o r  e f f ec t s  on t h e  p r a i r i e  f l o r a  is n o t  y e t  g r e a t  b u t  i n  some cases 
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does n o t  s e e m  t o  b e  o b v i o u s l y  d e t r i m e n t a l .  I t  may b e  t h a t  s t a g g e r i n g  

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

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

CONCLUSIONS AND RECOMMENDATIONS 

1) The e v i d e n c e  g a t h e r e d  i n  t h i s  s t u d y  i n d i c a t e s  t h a t  t h e  r e c o n s t r u c t e d  

p r a i r i e  a t  t h e  Herbert  Hoover N a t i o n a l  H i s t o r i c  S i te  c o n t i n u e s  t o  

i m p r o v e  i n  d o m i n a n c e  a+ p r a i r i e  s p e c i e s  a n d  t h a t  weedy s p e c i e s  s u c h  

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

2) The areas s e e d e d  i n  15'84 s h o u l d  b e  m o n i t o r e d  f o r  a t  l eas t  two 

more y e a r s  b e f o r e  making a d e c i s i o n  o n  t h e  success  of  t h a t  s e e d i n g .  

3) M o n i t o r i n g  of  p e r m a n e n t  p l o t s  should be d o n e  on a n  a n n u a l  b a s i s  

to assess management t e c h n i q u e s .  

4) C o n t r o l l e d  b u r n i n g  s h o u l d  be c o n t i n u e d  as a management t e c h n i q u e  

b e i n g  s u p p l  emen ted  by hand c u t t i n g  when n e c e s s a r y  a n d  h e r b i  ci d e  

s p r a y i n g  o n l y  as a l a s t  resort. I recommend t h a t  a l l  areas n o t  

b u r n e d  i n  1785 b e  b u r n e d  i n  1?66 as w e l l  as a b o u t  213 of  t h e  

r e m a i n i n g  area. 
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C41 C h r i s t i a n s e n ,  P a u l .  1982. P r a i r i e  I n v e n t o r y :  H e r b e r t  Hoover 
N a t i o n a l  H i s t o r i c  S i t e ,  1982. U n p u b l i s h e d  r e p o r t .  H e r b e r t  Hoover 
N a t i o n a l  H i s t o r i c  S i t e ,  West Branch ,  Iowa. 

E51 C h r i s t i a n s e n ,  P a u l .  1984. P r a i r i e  I n v e n t o r y :  H e r b e r t  
Hoover N a t i o n a l  H i s t o r i c  Si te ,  1984. U n p u b l i s h e d  r e p o r t .  H e r b e r t  
Hoover  N a t i o n a l  H i  s to r i  c Si te, West E r a n c h ,  Iowa. 
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T a b l e  A l .  
Walking T a n s e c t  #1, 1 A u g u s t ,  1985 

S p e c i e s  T o t  Cov 

G i a n  t f ox t a i 1 
Big b l u e s t e m  
F i e l d  p e n n y c r e s s  
S w e e t c P  o v e r  
I n d i  a n q r a s s  
S w i t c h g r a s s  
Canada  t h i s t l e  
K e n t u c k y  b l  u e g r w s s  
Common m i  1 kweed 
D a n d e l i o n  
W i  1 d 1 e t t u c e  
Smart weed 
N i g h t s h a d e  b i t t e r s w e e t  
L i t t l e  b l u e s t e m  
Canada  go1 d e n r o d  
F i e l d  t h i  stl e 
U n i d e n t i f i e d  s e e d 1  i n g  
B a r n y a r d  g r a s s  
C1 o v e r  s p e c i  es 
Meadow p a r s n i p  
T i c k :  tref oi 1 
Yellow wood-so r re l  

34.11 
24-79 

9 .29  
6.9h 
5.89 
5.54 
3.21 
2.66 
2.46 
2.50 
1.25 
1.25 
1.07 
1.07 
1.07 
1.07 
0.36 
0.18 
0.18 
0.18 
0.18 
0. 18 

T o t a l  108.93 

Table A 2 .  
Walking T a n s e c t  #2. 1 Flugust, 1985 

S p e c i e s  Tot Cov 

Fox t a i  1 s p e c i  es 
B i  g b 1 ues tern 
S w e e t  cl over 
S w i t c h g r a s s  
Smooth b r o m e g r a s s  
I n d i  a n g r a s s  
F i e l d  p e n n y c r e s s  
Common bl Lie v i  ol  e t  
F i e l d  h o r s e t a i l  
Canada  001 d e n r o d  
Common m i  1 k w e e d  
Canada  w i  l d r y e  
Dandel i o n  
C 1  o v e r  s p e c i  es 
Many-f l o w e r e d  aster 
Horseweed 
F i  el d b indweed  
G i a n t  ragweed 
Canada  thistle 

35.89 
33.57 
13.04 
6.61 
5-71 

-3_._75- 
2.60 
2.60 
2.32 
2.14 
2.14 
2.14 
1.7? 
1.43 
1.07 
1.07 
0.18 
0.18 
0.18 

T o t a l  118.57 

H e 1  Cov 

31.31 
24-59 
8.52 
6-59 
5- 41 
5.08 
2. ?!i 
2.46 
2.4b 
2.30 
1.15 
1.15 
0.5'8 
0.98 
0.98 
2.13 
0.38 
0.16 
0.16 
0.16 
0.16 
0. 16 

100"OO 

R e 1  Cov 

30.27 
28.31 
10.79 
5.57 
4.82 

-3-.-1-6- 
2.26 
2.26 
1.94 
1.81 
1.81 
1.81 
1.51 
1.20 
0-80 
0. 90 
0 .  15 
0-15 
0.15 

100.00 

Fer Freq 

42.86 
50.00 
28.57 
7.14 

28.57 
14.29 
21.43 
7.14 
7.14 
28.57 
14.29 
14.29 
7.14 
7.14 
7.14 
21.43 
14.29 
7.14 
7.14 
7-14 
7.14 
7.14 

Fer F r e q  

42.86 
50. 00 
14-29 
21.43 
21.43 
-1-4729 
7.14 
7.14 
21.43 
14-29 
14. 29 
14.29 
35.71 
21.43 
7.14 
7.14 
7.14 
7.14 
7.14 

- 18 - 



T a b l e  R3. 
Walking T a n s e c t  #3, 1 f h g u s t ,  1985 

S p e c i e s  T o t  C o v  R e 1  Cov Fer F r e q  

EIi g b 1 u e s t e m  
S w i t c h g r a s s  
I n d i a n g r a s s  
Canada g o l d e n r o d  
Canadi  a n  t h i s t l e  
Fox t a i  1 s p e c i e s  
Meadow p a r s n i p  
L i t t l e  ragweed 
Ragwort 
Smartweed 
Gray  dogwood 
Pel 1 i t o r y  
F i e l d  b indweed 
D a n d e l i o n  
Sweetcl over 
F i e l d  t h i  stl e 
Many-f l o w e r e d  aster 
Y e 1  l o w  wood-so r re l  

36.83 
29.67 
19.50 
13.67 
7.50 
3.67 
3.50 
3.17 
2.50 
1-50 
1.00 
1.00 
0.33 
(3.33 
0.33 
0.33 
0.17 
0.17 

29.43 
23-70 
15.58 
10,?2 
5-59 
L.93 
2.80 
2.53 
2-00 
1.20 
0.08 
0.80 
0.27 
0.27 
0.27 
0.27 
0.13 
0.13 

CI 

EO. 00 
73.33 
53.33 
40.00 
40.00 
20.00 
13.33 
26.67 
6.67 
26.67 
6.67 
6.67 
13.33 
13.33 
13.33 
13.33 
6.67 
6.67 

T o t a l  125.17 100.00 

T a b l e  A4. 
Walking T a n s e c t  #4, 1 A u g u s t ,  15'85 

S p e c i e s  Tot C o v  Re4 Cov P e r  F r e q  

Big b l u e s t e m  
S w i t c h g r a s s  
Fox t a i  1 s p e c i  es 
Canada goldenrod 
C a n a d i a n  t h i s t l e  
I n d i a n g r a s s  
Common mi 1 kweed 
S i b e r i a n  elm 
Clammy g r o u n d c h e r r y  
G i a n t  ragweed 
Showy s u n f  1 o w e r  
F i r eweed  
Many-f l o w e r e d  as ter  
Horseweed 
Ragwort  
Smartweed 
L i t t l e  ragweed 
Y e 1  1 o w  wood-so r re l  
Dandel i o n  
Meadow p a r s n i p  
S i d e - o a t s  grama 

45.43 
33.59 
9.67 
6.96 
4.35 
4.24 
2.39 
1.63 
1.63 
1.63 
1.63 
1.09 
0.76 
0. 65 
0.65 
0.33 
0.22 
0.22 
0.11 
0.11 
0.11 

38.70 
28.61 
8.24 
5.93 
3.70 
3.61 
2.04 
1-39 
1.39 
1.39 
1-39 
0-93 
0.45 
0.56 
0.36 
0.28 
0.19 
0.19 
0.09 
0.09 
0.09 

65.22 
65.22 
17.39 
8.70 
30.43 
21.74 
13.04 
4.35 
4.35 
4.35 
4.35 
21-74 
8.70 
4.35 
4.35 
13.04 
8.70 
8.70 
4.35 
4.35 
4.35 

T o t a l  117.39 100.00 

- l? - 



T a b l e  R5. 
Walking T a n s e c t  #5, 1 August, 1785 

S p e c i e s  T o t  Cov 

S w i t c h g r a s s  
B i g  b l u e s t e m  
Fox t a i  1 species 
Canada t h i s t l e  
Field t h i s t l e  
I n d i a n g r a s s  
Canada g o l d e n r o d  
L i  ttl e b l  uestern 
Common m i  1 kweed 
Sedge 
Smartweed 
Many-f lowered aster 
W i  1 d 1 ettuce 
F i e l d  p e n n y c r e s s  
F i e l d  b indweed  
Eut tonweed  
F i r e w e e d  
H o r s e - n e t t l e  

51.11 
22.43 
17.85 
7.92 
5.21 
4.31 
3. E 2  
2.15 
1.25 
1.04 
0.56 
0.42 
0.42 
0.42 
0- 07 
0.07 
0.07 
0.07 

Total 119.17 

fie1 Cov 

42. 89 
18.82 
14-98 
6. 64 
4.37 
3.61 
3.21 
1.81 
1-05 
0.87 
0.47 
0.35 
0.35 
0.36 
0.06 
0.06 
0.06 
0.06 

100.00 

P e r  F r e q  

77.78 
SO. 00 
30.56 
27.78 
11.11 
1 1 - 1 1  
8.33 
5.56 
8.33 
2.78 
8.33 
2.78 
2.78 
It. 78 
2.78 
2.78 
2.78 
2.78 
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'able A6 

Permanent P l o t  Locat ions 

Permanent P l o t  # I :  27.5 rods  WNW of Miles Farm machine shed on l i n e  with 
south-most ash t r e e  i n  hayland south  o f  grave  s i t e ;  nea r  bottom of  draw; 090 
degrees t o  NW corner  of Miles  Farm house. P l o t  r u n s  e a s t  t o  west. 

Permament P l o t  #2: 150 f e e t  e a s t  of SW corner of p r a i r i e ;  110 f e e t ,  022 
degrees  no r th  of smal.1 E l m  t r e e  i n  fence  l i n e ,  P l o t  r u n 5  south t o  nor th .  

Permanent P lo t  #3: 65 f e e t  south  of ash t r e e  i n  SW corner  of hayland s o u t h  of 
grave s i t e ;  F l o t  r u n s  NW t o  SE. 

Permanent P l o t  #4: 30 f e e t  e a s t  of Mulberry t ree  i n  f e n c e  l i n e  (about  4 0 ' r o d s  
no r th  of SW corner o f  p r a i r i e ) .  P l o t  runs ESE toward Miles Farmstead. 

Permanent P l o t  #5: 10 r o d s  e a s t  from west f ence  l i n e  a t  S i l v e r  maple ( a l s o  due 
uest from southern-most White p ine  SW o f  grave  s i t e ) .  
new c i t y  water tower. 

P l o t  r u n s  NNE toward 

Permanent P l o t  # 6 :  202 f e e t  W of SW corner  of Miles  Farmstead barn. P l o t  runs 
e a s t  t o  blest. 

Permanent P l o t  #7: 435 f e e t  no r th  of south fence  l i n e  from a po in t  d i r e c t l y  
south of new water  c i t y  Hater  t one r ;  bearing t o  Standard g a s o l i n e  s t a t i o n  s i g n  
b e a r s  084 degrees  from p l o t .  P l o t  r u n s  e a s t  t o  west. 

Permanent P lo t  48: 1 8 4  f e e t ,  bear ing  251:) deyrees  from nor th  White p ine  west o f  
the grave  s i t e ;  on a l i n e  t o  S i l v e r  maple descr ibed  i n  #5 above. P l o t  runs 
uest t o e e a s t .  

Permanent P l o t  #9:  60 f e e t  west of c e n t e r  of  t h r e e  Scotch p ines  loca t ed  no r th  
o f  the c r e e k  NW o f  the g r a v e s i t e .  P l o t  r u n  e a s t  t o  Hest, b e a r i n g  250 
degrees .  

Permanent P l o t  # l o :  145 f e e t ,  023 degrees  from NW corner  of Miles Farmstead 
barn.  P l o t  runs  SSW t o  NNE. 



Table A i .  
F e r m e n t  P lo t  U l .  1985 Cover a n d  Frequency of  Subplots 

SDecies 1 2 3 4 5 6 ? 8 9 10 11 I ?  13 14 IS I6 17 18 19 20 Tot Cov Eel Cov Fer Freg 

6i an t fox t a i  1 
L i t t l e  raaweed 
Clammy groundcherry 
Canada aoldenrod 
G i an t  r aqw e d 
Coonon mi 1 kKed 
Canada t h i s t l e  
Indianarass 
Big bluestem 
Pel 1 i to ry  
5ni tchgrass 
Firewesd 
Ragnor t 
Ye1 lon  Hood-sorr el 

61 1 3 5 51 5 t  ?I 4 1 2 5 . y  24.00 4 5  
2 2 1  2 1 1 2.59 2 . 7 6  2 5 
1 9.13 0.12  

3 4 2  5 3  !!.ea 11.2; 2s 
I 9.15 0.12 

3 3 2 3  2 1  7.3 6.06 ;I) 

? I  1 1.00 0.95 15 
3; 31 3 2r 8.75 8 .27  . - .cl c 

61  5 1  2 ? 10.6; 1(.,05 !? 
21 31 11 2.75 2.50 15 

21 6 t  51 6t  61 5L 61 61  31 7t  2 34.38 X,51 45 

C 

c 

- -  

1 0.13 O.!? 
2 11.75 9.71 
1 9.1: 0.12 

C 

C 

C 
L' 

Table AB. 
F e r m e n t  P lo t  # 2 ,  1985 Cover and Frequency of  Subplots 

Species 1 2 3 4 5 b 7 8 9 10 11 12 13 1 4  15 I 6  17 IS 19 20 Tot Cov Re1 Cav Per ireq 

Sui tchgr a s s  6t 61 6t 61 6 t  5 ;  bk 6 t  6t I t  31 4 t  53.5iC 43.50 
Canada t h i s t l e  1 2  1 1 2 2 1 2 1 I 2 :.75 3.x 

1 c1.1: 0.12 Field bindweed 
M i l d  l e t t u c e  31 1 2 2.7: 2.75 
Indiangrass 21 0.75 0.75 

Snartneed 2: 2 1.50 1.50 

3 i .8e 1.89 

Big b 1 uesteo 1 11 0.3 0.25 
Faxtail  spec ie s  21 b t  5 6 4 1  5 3 6 t  4 4 5 4 40.1; 40.1; 

Siant  fox  t a i  1 21 3 3 4.51) 4.59 
Comaon mi 1 kwed 

I 9.13 0.1; Hor senet t 1 e 
V i  r g i ni a gr oundcher ry 21 0.75 3.X 

55 
5 0 

5 
15 
5 

10 
60 
1 C' 
15 

5 

5 
c 

Total 
Table A9. 
fernanent P lo t  H3, 1985 Cover and Frequency of Subplots 

1 00, 00 I uo. 00 

Speci es 1 2 3 ' 4 5 b 7 B 9 19 I 1  I! 13 1 4  IS 16 17 18 19 2u Tot Cov R.1 Cov Per Frea 

a5 
Sni tchgrass 31 31 41 4 8  5 31 51 4 91 41 41 4 41 3 41 61 4 1  5:.:5 44.05 E'; 
Canada t h i s t l e  I I 2 3 2 2 2 3 7.01) 5.!0 40 
Bigtooth sunf lower 3 1.98 1.55 e 

Blackberry 4 4 2 2  7.75 5.41 :o 

Bi q blues tern 4 b 5 5 3 4 3 5 3 3 3 4 4 5 4 3 ? 4 0 . 3  40.45 

Coanon mi 1 kueed 2 O.?S 9.62, ? 

Indiangrass Z 0.75 0.62 c 

Total 



Table 1110. 
Permanent Plot 111. 1985 Cover and Frequency of Subplots 

Species 1 2 3 4 5 6 7 8 9 10 1 1  12 13 1 4  IS I6 I ?  18 17 70 Tot Cov tiel Cov Per Frea 

Canada goldenrod 5 4 4 2 2 4 ? ? 3 4 2 3 2 1 2 25.13 21.22 
Swi tcharass 31 28 3 51 41 21 51 31 41 31 3t  4 1  41 3 51 51 51  41 4?.63 41.92 
Nild l e t tuce  2 1 I 1  z 1 2 2 .75  2.:2 
Dandelion 2 0.75 0.6; 
Hanv-f l o w e d  a s t e r  2 11.75 0.63 
Big b 1 uesten 2 3  31 21 4 1  2 t  3 t  4 1  24 2 t  31 18.65 15.7.; 
Canada t h i s t l e  2 1 2 3 2 2  1 1 2 2  6.75 5 . N  
Indimarass  4 2 41 c 31 9.6; 8.13 
Headou oarsnip 1 1  3 I 1 2 1 2  4.N 1.33 
Fie1 d bindnped 1 0.13 0.!1 
6iant  r a p e e d  1 I 0.25 0.21 

Table All. 
Permanent Plot W5, 1985 Cover and FreOuencv of Subolots 

Soeci es 1 2 3 4 5 b 7 E 9 IO 11 12 13 14 15 Ib 17 18 19 20 l o t  Cov Fie! Cov Per Frpq 

Giant ragweed 
Swi tchgrass 
Foxtail  species 
Hor s e w e d  
Canad3 t h i s t l e  
big bluestem 
Mild l e t tuce  
Smartweed 
Headow parsnip 
Canada qoldenrod 

5 1  2 ? I  31 t 31 2 3 3 t  2 31 21 21 ? f  31 29.75 lb.67 
3 51 5t 5 t  51 6 &  61 51 5t 6; 61 2$ 5 61 31 31 61 4 t  68.5U 55.02 

11 2 I 1  I I O U  0.81:l 
2 t  31 2.53 2.11 

2 2 2  1 1 2  1 Z.38 2 .71  
2 2 3  6 t  4 1  4t 4 1  4 3 t  2 2 . K  18.17 

3 !.ea i.:i 
2 2  1.50 1.20 

21 2 1 ,511 1 . 20  
2 (I, 75 0.61) 

70 
90 
15 
10 

45 

10 
10 

-r ,a J 

r 
J 

c 

Total 124.50 luQ.Olj 

Table A 1 2 ,  
Permanent Plot #6. IF85 C o v e r  and Frequency of Subplots 

Soecies 1 2 3 4 5 6 7 E 9 10 11 12 13 14 15 16 17 18 19 20 Tot COY Fel COY Per Freu 

619 bluestem 5 1  31 51 31 51 ?I 17.15 16.25 ;r) 
Snt tchqrass 3 6 t  I t  bt 51 b t  41 61  51 51 61 5 8  4 t  41 I t  61 5t 3 71.13 67.02 90 
Fireweed 2 2 ?I  2 1 1 :  I 1 1 1 2 21 5.88 5.53 60 
Indi angrass 28 0.75 0.71 F 

Siberian e l n  5 l ?  5.1; 4.9; 15 
Canada t h i s t l e  1 ? ?  2 2.38 2 . 2 4  20 
Common horsetai  I 1 0.1; 0.12 C 

Clammy groundcherry 1 I 0.25 9.24 I ?  
Snar t wed 1 I t  1 1 0.50 0.47 2 0 

Sheep sorrel  1 0.1; 0.12 
Canada n i ldrve  21 0.75 0.71 c 

Cannon mi I kneed 3 1.88 1 . 7 7  ' 
C c' 

c 

Tatal 

- 24 - 
106.15 109.00 



Table Al;. 
Permanent P lo t  #7, IF85 Cover and Freuuency of Subplots 

SDec i es 1 2 3 4 5 6 7 9 10 1 1  12 13 14 15 16 17 18 19 20 Tot Cov he1 Cov Per Frea 

Snitchgrass 
Comnon s i  lkrreed 
Canada t h i s t l e  
Common horse ta i l  
Headon Darsnip 
Bi a bluest  en 
Fie I ci bindweed 
lndi a n y a s s  
Foxtail  species 
Firerreed 
Uild l e t t u c e  
Gray dognood 

31 41 21  5 8  61 4 1  31 58 68 ? a t  41 3 t  41 39.00 5 . z 7  05  
21  2 2 2.25 1.93 15 

4 2 2 3 1  2 3 2 2 3 2 2 3 1 2  2 2 2 2 2 29.50 17.5l 95 
2 2  2 1 1  2 2 2 2  2 2 2  1 1 .80  6.73 65 

31 2 38 31 6.50 5.56 2 5  
51 i J t  41 17.50 14.57 .. J 3 1 4 1  

1 1 1  1 0.50 0.4; 2 1) 
31 Z t  21 21 4 1  Zt 41 4 1  ?I 21 15.75 13.49 fj 

31 2 3 2 2 6.00 5.13 25 
1 9.13 0.11 5 

1 9.13 0.11 c 

- C  

1 
-ic 

C .  

2 0.75 9.64 C 

Table A14. 
Permanent F la t  86, IF85 Cover and Frequency of S u b p l o t s  

Species 1 2 3 4 5 6 7 a 9 10 1 1  12 13 14 15 16 17 18 19 20 Tot Cov Re1 Cov Per Fros 

Sni tchgrass 
Saar tneed 
Canada t h i s t l e  
Foxtail  spec ies  
Big bluestem 
Horseueed 
Ccamon m i  1 kneed 
Field pennycress 
S ian t  f o x  t a i  1 
Uild l e t tuce  
J a p  anese bromeqr a s s  
Horse-net t 1 e 

31 31 4 t  1 1  7.00 5 . 3  1 0 
Zt 3 1 21 3 2 2  t . 88  5.21 * -* 
41 2 3 3 3  3 1 2 12.25 o.28 ‘10 
41 61 61 4t 5t 41 51 51 51 6 l  6t 61 51 61 61 51 41 68 72.1; 54.64 E5 

21 1 0.88 0.65 1 D 

4 2 3 4 1  3 L 11.50 8.71 30 

2 3 5 i  3 8.75 6.6; 29 
2 0.75 0.57 5 

3 1.88 1.42 c 

2 0.75 9.57 5 

-e 

3 2  2.6;  1.99 io 
-I 

7c I t  21 3 t  41 21 6.6;  5.02 L J  



Table 015. 
F'eraanent P l o t  #9. 1385 Cover and Freauencv of Subolats 

SDecies 1 2 3 4 5 b 7 8 9 10 1 1  12 13 14 15 16 17 I 8  IS 20 Tot Cov ;el Cov Per Fres 

Foxtail  SUO. 

Canada t h i s t l e  
Smart need 
Coamcn milkueed 
Wild l e t t u c e  
J a p j n e s e  bromegr a 5 5  
h a c k  ar ass 
Black nightshade 
Giant f o x  t a i  1 
Pel  1 i tory 
Sheep so r re l  
Alsike clover 
Swi tchgrass 
Clamay groundcherry 
Horseweed 
S w  i r r e l - t  a i  1 g ra s s  
Ti not h v  
Indi angrass 
Yellow nutsedge 
Yellow Rocket 
Field pennycress 
nul ber ry  

61 51 61 51 41 31 41 31 51 5J 41 41: 3 t  31 41 41 3 51 46.E 34.!6 ? il 
2 ? ' , 3  I 5 . ~ 8  J.IN i J  

2 2 1 3 3 3 4 4 4  2 2 3 2  3 22.61 16.92 70 
3 1.E:a 1.79 5 
1 2  2 2 2 2 1  2 3  6.6; 4.9; 45 

3 t  21 31 41 21 I t  11.09 8.18 > J  

31 3 4 4  21  7.62 5.h? 2 0 
21 ?I 21 1 1 2.5U l.Eb 25 

2 31 21 31 41 2 9.50 7.0i 25 
21  0.75 0.56 5 
11 11 11 21 1 2 1.25 0.93 25 

1 1 9.25 0.19 10 
5 2 0.75 0.96 

4t 3 3 6.8E 5.11 15 
1 0.13 9.09 

31 1.M 1 . 3  
I t  0.1: 0.09 5 

0.13 0.39 1 
2 3  2.63 1.55 10 

4 t  :..1:. 2.52 C 

?I I .33 1 . .I9 5 
2 1 0.88 0.65 I O  

'.C 

7 c  7 

e 

C 

e 

Tota l  134.50 I0G.00 

Table AIS. 
P m a n e n t  Plot 1110. 1385 Cover and Frequency of  Subolats 

Species 1 2 3 4 5 b 7 8 9 10 1 1  12 13 14 15 16 l! 18 19 2u Tot Cost Fie1 Cov Per Freu 

Canada goldenrod 
Ind iangrass 
Swi tchgrass 
Ken tuc kv bluegrass 
Big bluestem 
Wild l e t t u c e  
L i t t l e  ragueed 
L i t t l e  bluestem 
Fireweed 
Siber ian  elm 
Foxtail  spec ies  
Coinon mi 1 kneed 
Ye1 1 ow nood-sorrel 
Pel 1 i tory 
Smart weed 
Canada t h i s t l e  

2 4  3.38 5.97 1 0 
3 1 2  2 3 2 5 3 3 1  2 13.88 15.24 50 
2 2 2  31 61 4t 5 1  21 61 51 S I  18.38 18.82 45 
I 0.1: 0.13 5 
1 3 5 1  4 5 4 3 331 5 4 61 4t 40.X 41.7'4 70 
2 1  1 1 1  2 3 3.88 3.97 35 

I 0.1; 0.13 5 

1 3 2 2 2 3 2 1 2 7.00 !.17 40 
1 0.13 0.13 5 

2 t  0 . 7 5  9.77 5 
1 21 om 0.90 10 

1 0.13 0.13 
21  2 I 1  1 1.75 1.79 29 

1 I 1  21 51 2 2.88 2.94 20 
I 1 0.25 0.26 10 

3 1.98 1.72 r 

c 

Total 9 7 . 0 5  100.00 
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T a b l e  A 1 7  
PI a n t  Common N a m e s  

Common Name 

B a r n y a r d  g r a s s  

B i  9 b l  L i e s t e m  
L i t t l e  b l u e s t e m  

: < J a p a n e s e  b r o m e g r a s s  
x Smoo t h  b r o m e g r a s s  
: < F o x t a i l  s p e c i e s  

x Kentucky  b 1 u e g r a s s  

: < G i a n t  f o x t a i l  
:<Green f o x t a i l  
x Y e l 1  o w  f o x  t a i  1 

Si d e - o a t s  g rama  
I n d i  a n g r a f j s  
Q u a c k g r a s s  
S q u i  rr-el t a i  1 g r a s s  
S w i t c h g r a s s  

:<Timothy 
Canada  w i  1 dr y e  

S e d g e  
Y e 1  1 o w  n u t s e d g e  

Many-flowered A s t e r  
xDandel  i o n  

F i r e w e e d  
Canada  go1  d e n r o d  
G o l d e n r o d  
Horseweed 
P r i c k l y  l e t t u c e  
Wild l e t t u c e  
G i a n t  r aqweed  
L i t t l e  r agweed  
Ragwor t  
Ei q t o o t h  s u n f  1 o w e r  
Showy s u n f  1 ower 

F i  el d t h i  stl e 
:<Canada t h i s t l e  

w i t h  S c i e n t i f i c  E q u i v a l e n t  

S c i e n t i f i c  Name 

G r a s s e s  

E c h i n o c h l o a  sp. 
Foa p r a t e n s i  s 
Andropogon g e r a r d i  
Andropogon s c o p a r i u s  
E r  ornus j apon  i CLIS 
Bromus i ne rmi  s 
Setar ia  l e u t e s c e n s  

a n d  S. v i r i d i s  
Setaria f a b e r i  
Setar ia  v i r i d i s  
Setar ia  l e u t e s c e n s  
B o u t e l o u a  c u r t i p e n d u l a  
S o r g h a s t r u m  n u t a n s  
A g r o p y r o n  repens 
Hordeum j u b a t u m  
F'ani cum v i  r q a t u m  
F'ani c u m  d i  cho tomi  f 1 orum 
Fhl e u m  p r a t e n s e  
E l  ymus c a n a d e n s i  E. 

Carex s p .  
C y p e r u s  escul en t i r s  

Cornposi tes 

A s t e r  er i coi d e s  
Taraxacum o f f i c i n a l  is 
E r i c h i  t i  tes h i  eraci f l  oi a 
S o l  d i  a g o  c a n a d e n s i  s 
S o l i d a g o  sp. 
Conyza c a n a d e n s i  s 
Lactirca s ca r io l a  
L a c t i r c a  c a n a d e n s i  s 
Ambros ia  t r i f  i d a  
Ambros i a  a r t e m i s i i f o l i a  
Senecio p l a t t e n s i s  
H e 1  i a n t h u s  g r o s s e s e r r a t u s  
H e l i a n t h u s  l a e t i f l o r u s  
C i  rsi urn arvense 
C i  rsi um d i  scol or 

to e a s t e r n  Iowa. 
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T a b l e  A 1 7  ( c o n t . )  

Common N a m e  S c i e n t i f i c  N a m e  

F i e l d  b indweed 
N i g h t s h a d e  b i t t e r s w e e t  
E l  a c k b e r r y  

x But tonweed 
Rough c i n q u e f o i l  

x C 1  aver s p e c i  es 
x A l  si ke t 1 over 

V i r g i n i a  c r e e p e r  
Dogbane 
Dogwood 
Gray dogwood 

x S i  b e r i  an  e l m  
xF1 ower-of -an-hour 

R i v e r b a n k  g r a p e  
C1 ammy g r o u n d - c h e r r y  
V i r g i n i a  g r o u n d - c h e r r y  

F i  el d horse ta i  1 

Lamb's q u a r t e r s  
Common m a l  1 o w  
Common m i  1 kweed 
Mu1 b e r r y  

: < B l a c k  n i g h t s h a d e  
:<Meadow p a r s n i p  

: < F i e 1  d p e n n y c r e s s  

x H o r  s e - n e t  t 1 e 

xKoch ia  

Fell i t o r y  

Pigweed 
P l a n t a i n  

x P u r s l  a n e  
Smartweed 

x Sweetcl a v e r  
T i c k  t r e f o i l  
W h i t e  v e r v a i n  
Common v i  01 e t  

;<Ye1 1 o w  rocket 
Y e 1  law wood-sorrel 

O t h e r  Farni 1 i e5 

Canvol  vu1 u s  s e p i  u m  
Sol anum dulcamara 
Rubus s u b g e n u s  E u b a t i  s 
Abut i  1 on t h e o p h r a s t i  i 
P a t e n t i  11 a n o r v e g i  ca 
T r i f o l i u m  spp .  
T r i f o l i u m  hybr idum 
P a r t h e n o c i  ssus q u i  nquef  ol i a 
Apocynum s i b i r i c u r n  
Cornus sp. 
C a r n u s  racemosa 
U l m u s  pumi l a  
H i  bi s c u s  t r i  onurn 
Vitis r i p a r i a  
Physal  is h e t e r o p h y l l  a 
P h y s a l i s  v i r g i n i a n a  
Sol anum carol i n e n s e  
E q u i s e t u m  a r v e n s e  
K o c h i a  scopari a 
Chenopodi  Lim a1 bum 
Malva n e g l e c t a  
fisc1 e p i  as s y r i  aca 
Morus sp. 
Sol a n u m  n i  grum 
P a s t i n a c a  s a t i v a  
P a r i e t a r i a  p e n s y l v a n i c a  
Thaspium a r v e n s e  
A m a r a n t h u s  retrof l e x u s  
P1 a n t a g o  r u g e l  1 i i 
P o r t u l a c a  aleracea 
Polygonum sp. 
Me1 i l o t u s  s p ,  
Desmodium 5p. 
V e r b e n a  u r t i c i f o l i a  
V i  01 a p a p i  01 i n a c e a  
E r a s s i  ca c a m p e s t r i  s 
O x a l i s  s t r i c t a  
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