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In tro d u c tio n

P e rm a n e n t o p e n in g s  a re  an  in te g ra l p a rt o f th e  F o re s t P lan  on  th e  C h ip p e w a  N a tio n a l 
F o re s t. T h e re  a re  e s ta b lis h e d  a c ro s s  a ra n g e  o f e c o lo g ic a l u n its  u s in g  n u m e ro u s  
m e th o d s . It is u n c le a r, h o w e v e r, h o w  flo r is t ic  c o m p o s itio n  c h a n g e s  as  a fu n c tio n  o f 
s ite  o r  e s ta b lis h m e n t m e th o d , o r h o w  q u ic k ly  th e s e  c h a n g e s  o c cu r. T h e  o b je c tiv e  o f 
th is  s tu d y  w e re :

1) T o  a s s e s s  d if fe re n c e s  in th e  s p e c ie s  c o m p o s itio n  o f p e rm a n e n t o p e n in g s  
a m o n g  L a n d ty p e  A s s o c ia tio n s  (LT A s).

2) T o  a s s e s s  th e  e ffe c ts  o f m e c h a n ic a l tre a tm e n ts  on s p e c ie s  c o m p o s itio n .

3) T o  a s s e s s  th e  e ffe c ts  o f fire  on s p e c ie s  c o m p o s itio n , p a r t ic u la r ly  on  w o o d y  
v e g e ta tio n .

S tu d y  D e s ig n

P a ire d  p e rm a n e n t o p e n in g  w e re  e s ta b lis h e d  in th re e  LT A s :

L T A  E - G u th r ie  T ill P la in  - L o a m y  T ill G ro u n d  M o ra in e
L T A  A  - Ita s c a  M o ra in e  - L o a m /C la y  L o a m y  T ill
L T A  C - N a s h w u a k -W a rb a  a n d  M a rc e ll M o ra in e s  - S a n d y  T ill

O n e  10  x  10 m re le v e e  p lo t w a s  e s ta b lis h e d  in th e  fo re s t a d ja c e n t to  th e  o p e n in g  
a re a s  p r io r  to  h a rv e s t. T h is  p lo t p ro v id e s  a b a s is  fo r  c o m p a rin g  re c o v e ry  tra je c to r ie s  
o f v e g e ta tio n  in th e  o p e n in g s  to  th e  p re  tre a tm e n t c o n d itio n s . A ll o p e n in g s  w e re  
e s ta b lis h e d  b y  d o u b le -d is k in g . O n e  o p e n in g  in ea ch  p a ir tre a te d  b y  b ru s h -h o g g in g , 
th e  o th e r  w a s  le ft as a c o n tro l. T a b le  1 sh o w s  th e  y e a rs  in w h ic h  o p e n in g s  w e re  
e s ta b lis h e d  a n d  m e a s u re m e n t w e re  ta k e n . It is im p o rta n t to  n o te  th a t p lo ts  to  be  
c o m p a re d  w e re  e s ta b lis h e d  in d iffe re n t y e a rs , as  th is  b r in g s  in y e a r ly  d if fe re n c e s  in 
c lim a te  as  an  u n c o n tro lle d  fa c to r. A ls o , in 1 9 91 , P O  8 w a s  b ru s h e d  a fte r  th e  re le v e e  
p lo t w a s  ta k e n , so  th e  d a ta  d o e s  n o t re fle c t th e  e ffe c t o f o p e n in g  m a in te n a n c e . 
O p e n in g s  in L T A  C w e re  se e d e d , w h ic h  fu r th e r  c o n fo u n d s  in te rp re ta tio n s . D u e  to  
th e s e  a b e rra t io n s , th e  c u rre n t s a m p lin g  d e s ig n  is m o re  a p p ro p r ia te  fo r  e x a m in in g  
v e g e ta tio n  c h a n g e s  w ith in  and  a m o n g  L T A s  re la tive  to  p re tre a tm e n t p lo ts  th a n  fo r  
c o m p a r in g  d if fe re n c e s  d u e  to  e s ta b lis h m e n t m e th o d .



T a b le  1. Y e a rs  o f e s ta b lis h m e n t a n d  s a m p lin g  fo r  th re e  p a irs  o f p e rm a n e n t o p e n in g s .

L T A  E L T A  A L T A  C

P O  1 P O  8 P O  2 P O  9 P O  10 P O  11

C o n t B ru sh C o n t B ru sh C o n t B ru sh

19 89 X X

19 9 0 X X X X X X

1991 X X X X X X

N in e  2  x  2 m p lo ts  w e re  lo c a te d  w ith in  th e  o p e n in g , 4 w e re  lo c a te d  ju s t o u ts id e  th e  
o p e n in g , a n d  1 10 x  10 m p lo t (p re -tre a tm e n t)  w a s  lo c a te d  in th e  a d ja c e n t w o o d s :

F ig u re  1. S u b p lo t lo c a tio n s  fo r  p e rm a n e n t o p e n in g  s tu d y .

Plot Locations 1

n ]  ■  ■  ■

^ — \  F o res t 
A R e le v e

_ _ , . /  (1 0 x 1 0 m )  
2 x 2  m  plot /

/  Opening t

s ' Forest
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P e rm a n e n t o p e n in g s  w e re  a ls o  e s ta b lis h e d  to  a s s e s s  th e  e ffe c ts  o f fire  on  flo r is t ic  
c o m p o s it io n . A ll o p e n in g s  w e re  lo c a te d  in L T A  C . A ll fo u r  p lo ts  w e re  b u rn e d  in th e  
s p r in g  o f 1 9 90 , a n d  v e g e ta tio n  m o n ito re d  fo r  tw o  y e a rs  fo llo w in g  th e  b u rn  (T a b le  2 ).

T a b le  2 . S tu d y  d e s ig n  fo r  a s s e s s in g  fire  e ffe c ts .

P L O T  4 P L O T  5 P L O T  6 P L O T  7

19 8 9 P R E -B U R N  B A S E L IN E  D A T A

19 9 0 F IR S T  Y E A R  P O S T -B U R N

1991 S E C O N D  Y E A R  P O S T -B U R N

W h ile  th is  s tu d y  is u n c o n tro lle d  (i.e . no  p a ire d  u n b u rn e d  p lo ts ), it d o e s  a llo w  an 
a s s e s s m e n t o f th e  d if fe re n tia l re s p o n s e  o f p lo ts  on  th e  s a m e  LT A .

R e s u lts

P lo t L e v e l F lo r is t ic  S u m m a rie s

P lo ts  w e re  s u m m a r iz e d  by  c a lc u la tin g  th e  a v e ra g e  ra n k  a b u n d a n c e  a n d  fre q u e n c y  o f 
o c c u rre n c e  fo r  e a ch  sp e c ie s . S u m m a riz e s  w e re  c a lc u la te d  b a s e d  on  th e  n in e  
s u b p lo ts  w ith in  th e  p e rm a n e n t o p e n in g s . T h e  c o v e r-a b u n d a n c e  v a lu e s  u se d  in 
v e g e ta tio n  s a m p lin g  w e re  c o n v e r te d  to  n u m e ric  ra n ks  1-7 , w h ic h  a p p ro x im a te s  a 
lo g a r ith m ic  tra n s fo rm a tio n  o f th e  da ta . W h e n  s p e c ie s  o c c u rre d  in m o re  th a n  o n e  
h e ig h t s tra tu m  w ith in  a s u b p lo t, th e ir  ra n k  v a lu e s  fo r  th a t s u b p lo t w e re  s u m m e d ; th is  
p ro v id e s  a 'w e ig h tin g ' fo r  th o s e  s p e c ie s  o c c u rr in g  in m u ltip le  s tra ta . P lo t a v e ra g e s  
w e re  c a lc u la te d  as  "a v e ra g e  w h e n  p re s e n t"  (A W P ), i.e . a v e ra g e s  w e re  b a s e d  o n ly  on 
n o n -z e ro  s u b p lo t v a lu e s . F re q u e n c ie s  w e re  c a lc u la te d  as  th e  fra c tio n  o f th e  n in e  
in te r io r  s u b p lo ts  in w h ic h  a s p e c ie s  w a s  p re se n t. Im p o rta n c e  v a lu e s  (IV s ) w e re  
c a lc u la te d  as  th e  p ro d u c t o f A W P  a n d  F re q u e n cy . T h e  IV s a re  te c h n ic a lly  e q u iv a le n t 
to  a v e ra g in g  in z e ro  v a lu e s  a t th e  s u b p lo t leve l, a n d  p ro v id e  a ro b u s t o v e ra ll in d e x  o f 
th e  im p o rta n c e  o f a  s p e c ie s  a t th e  p lo t leve l.

T h e  IV s fo r  a ll s p e c ie s  in a ll p lo ts  a re  p re s e n te d  in A p p e n d ix  A . T h e s e  v a lu e s  a re  
s u m m a r iz e d  b y  p lo t a n d  life  fo rm  (e .g . w o o d y  d e c id u o u s , h e rb a c e o u s , g ra m in o id , e tc ), 
a n d  to ta l n u m b e rs  o f s p e c ie s  a re  p re s e n te d  by  life  fo rm . V a lu e s  a re  s o rte d  in 
d e s c e n d in g  fro m  th e  1991 da ta , so  th a t th e  ta b le  s h o w s  th e  d o m in a n t s p e c ie s  
c o m p o s it io n  as  o f th e  la s t s a m p lin g  p e rio d . T h e s e  d a ta  h a ve  b e e n  p ro v id e d  on  d is k  
so  th a t o th e r  ty p e s  o f s u m m a r ie s  ca n  be  g e n e ra te d .

T a b le  3 p re s e n ts  th e  fo u r  m o s t a b u n d a n c e  s p e c ie s  in ea ch  p lo t b y  life  fo rm  as o f th e  
1991 s a m p lin g  d a te . B ro a d le a f e v e rg re e n s  (e .g . Pyrolas) w e re  o n ly  a m in o r
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Table 3. Dominant top four species in each life form class for ten permanent opening plots..

Plot Rank Forbs W oody Deciduous Graminoids Climbers Needleleaf Evergreen

Species Species Species Species Species

1 1 Trifolium pratense L. Rubus strigosus var. 
canadensis (Richards) House

Carex pensylvanica 
Lam.

Parthenocissus 
quinquefolia (L.) Planch

Picea sp.

2 Trifolium repens L. Rubus pubescens Raf. Agrostis stolonifera var. 
major (Gaud.) Farw.

Polygonum convolvulus 
L.

3 Aster macrophyllus L. Populus tremuloides Michx. Agrostis scabra Willd. Parthenocissus inserta 
(Kerner) Fritsch

4 Conyza canadensis 
(L.) Cronq.

Prunus pensylvanica L. f. Poa palustris L. Convolvulus sepium L.

2 1 Trifolium repens L. Populus tremuloides Michx. Agrostis stolonifera var. 
major (Gaud.) Farw.

Convolvulus sepium L.

2 Trifolium pratense L. Rubus pubescens Raf. Agrostis scabra Willd. Polygonum convolvulus 
L.

3 Fragaria virginiana 
Duchesne

Quercus macrocarpa Michx. Bromus inermis Leyss. Parthenocissus 
quinquefolia (L.) Planch

4 Solidago gigantea var. 
gigantea Ait.

Rubus sp. Carex pensylvanica 
Lam.

Celastrus scandens L.

4 1 Pteridium aquilinum 
(L.) Kuhn

Corylus cornuta Marsh. Carex pensylvanica 
Lam.

Parthenocissus 
quinquefolia (L.) Planch

Abies balsam ea (L.) 
Mill.

2 Aster macrophyllus L. Fraxinus pennsylvanica 
Marsh.

Oryzopsis asperifolia 
Michx.

Pinus strobus L.

3 Fragaria virginiana 
Duchesne

Diervilla lonicera Mill. Agrostis stolonifera var. 
major (Gaud.) Farw.

Picea glauca (Moench) 
Voss

4 Solidago canadensis 
var. canadensis L.

Viburnum rafinesquianum  
var. affine (Bush) House

Scirpus cyperinus (L.) 
Kunth
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Plot Rank Forbs Woody Deciduous Graminoids Climbers Needleleaf Evergreen

Species Species Species Species Species

5 1 Fragaria virginiana 
Duchesne

Rubus strigosus var. 
strigosus Michx.

Cinna latifolia (Trev.) 
Griseb.

Convolvulus sepium L.

2 Geum aleppicum Jacq. Salix bebbiana Sarg. Poa palustris L.

3 Cirsium arvense var. 
arvense (L.) Scop.

Corylus cornuta Marsh. Agrostis stolonifera var. 
major (Gaud.) Farw.

4 Trifolium hybridum L. Prunus virginiana L. Carex sp.

6 1 Fragaria virginiana 
Duchesne

Rubus strigosus var. 
strigosus Michx.

Poa pratensis var. 
pratensis L.

Convolvulus sepium L. Abies balsam ea (L.) 
Mill.

2 Aster macrophyllus L. Corylus cornuta Marsh. Agrostis stolonifera var. 
major (Gaud.) Farw.

3 Geum aleppicum Jacq. Acer rubrum L. Cinna latifolia (Trev.) 
Griseb.

4 Lactuca canadensis 
var. canadensis L.

Salix bebbiana Sarg. Oryzopsis asperifolia 
Michx.

7 1 Cirsium arvense var. 
arvense (L.) Scop.

Rubus strigosus var. 
strigosus Michx.

Cinna latifolia (Trev.) 
Griseb.

Convolvulus sepium L.

2 Fragaria virginiana 
Duchesne

Betula papyrifera Marsh. Scirpus cyperinus (L.) 
Kunth

3 Athyrium angustum  
(Willd.) Presl

Fraxinus pennsylvanica 
Marsh.

Poa palustris L.

4 Geum aleppicum Jacq. Corylus cornuta Marsh. Carex sp.
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Plot Rank Forbs Woody Deciduous Graminoids Climbers Needleleaf Evergreen

Species Species Species Species Species

8 1 Trifolium repens L. Rubus strigosus var. 
strigosus Michx.

Poa compressa L. Vitis riparia var. riparia 
Michx.

2 Helianthus X  laetiflorus 
(H. rigidus X  H. 
tuberosu

Betula papyrifera Marsh. Carex pensylvanica 
Lam.

Parthenocissus 
quinquefolia (L.) Planch

3 Aster ciliolatus Lindl. Populus tremuloides Michx. Phleum pratense L. Polygonum convolvulus 
L.

4 Fragaria virginiana 
Duchesne

Rubus pubescens Raf. Agrostis scabra Wilid. Convolvulus sepium L.

9 1 Fragaria virginiana 
Duchesne

Rubus pubescens Raf. Agrostis scabra Wilid. Polygonum convolvulus 
L.

2 Vicia americana var. 
americana Muhl. ex 
Wilid.

Populus tremuloides Michx. Carex sp.

3 Cirsium arvense var. 
arvense (L.) Scop.

Rubus strigosus var. 
strigosus Michx.

Scirpus cyperinus (L.) 
Kunth

4 Aster macrophyllus L. Betula papyrifera Marsh. Poa palustris L.

10 1 Trifolium repens L. Populus tremuloides Michx. Poa compressa L. Abies balsam ea (L.) 
Mill.

2 Conyza canadensis 
(L.) Cronq.

Rubus pubescens Raf. Carex pensylvanica 
Lam.

3 Aster macrophyllus L. Rubus strigosus var. 
strigosus Michx.

Phleum pratense L.

4 Fragaria virginiana 
Duchesne

Betula papyrifera Marsh. Agrostis stolonifera var. 
major (Gaud.) Farw.
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Plot Rank Forbs Woody Deciduous Graminoids Climbers Needleleaf Evergreen

Species Species Species Species Species

11 1 Trifolium hybridum L. Rubus pubescens Raf. Poa palustris L. Picea sp.

2 Fragaria virginiana 
Duchesne

Rubus strigosus var. 
strigosus Michx.

Poa compressa L.

3 Aster ciliolatus Lindl. Populus tremuloides Michx. Bromus ciliatus L.

4 Polygonum cilinode 
Michx.

Diervilla lonicera Mill. Agrostis stolonifera var. 
major (Gaud.) Farw.
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c o m p o n e n t o f th e  p lo t c o m p o s itio n  a n d  a re  n o t in c lu d e d  in th is  ta b le . N e e d le le a f 
e v e rg re e n s  a n d  c lim b e rs  w e re  a ls o  u n c o m m o n . Trifolium sp p . w e re  th e  d o m in a n t 
h e rb a c e o u s  s p e c ie s  in fiv e  o f th e  10 p lo ts , in c lu d in g  P lo ts  1 a n d  8 in L T A  E, P lo ts  10 
a n d  11 in L T A  C , a n d  P lo t 2  in L T A  A . T h e  c o m p a n io n  P lo t 9 in L T A  A  w a s  
d o m in a te d  b y  Fragaria a n d  Vicia\ Trifolium w a s  n o t in th e  to p  fo u r  h e rb a c e o u s  
s p e c ie s . Rubus sp p . a n d  Populus d o m in a te d  th e  w o o d y  d e c id u o u s  c la s s  on  th e s e  
fo u r  p lo ts , a n d  Carex, Agrostis, a n d  Poa d o m in a te d  th e  g ra m in o id  laye r.

P lo ts  4  th ro u g h  7 , w h ic h  w e re  tre a te d  b y  fire , s h o w e d  little  e v id e n c e  o f Trifolium; th e s e  
w e re  d o m in a te d  b y  Pteridium, Fragaria, Aster macrophyllus, a n d  Circium arvense. 
Corylus cornuta a n d  Rubus stirigosus w e re  th e  d o m in a n t w o o d y  s p e c ie s  in th e  f ire  
tre a te d  p lo ts . Carex, Cinna, a n d  Agrostis d o m in a te d  th e  g ra m in o id  la y e r o f th e s e  
p lo ts .

D iffe re n c e s  a m o n g  L T A s  a n d  S u c c e s s io n a l P a th w a y s

T o  c o m p a re  f lo r is t ic  d if fe re n c e s  a m o n g  L T A s  a n d  a m o n g  y e a rs , a b u n d a n c e  d a ta  w e re  
s u b je c te d  to  d e tre n d e d  c o rre s p o n d e n c e  a n a ly s is  (D C A ; H ill 1 9 7 9 ). T h is  o rd in a t io n  
m e th o d  a llo w s  c o m p a r is o n s  o f L T A s  in te rm s  o f in itia l c o m p o s itio n , as  w e ll as  an 
a s s e s s m e n t o f th e  ra te  a n d  d ire c tio n  v e g e ta tio n  c h a n g e  o v e r tim e . G a u c h  (1 9 8 4 ) 
g iv e  a g o o d  o v e rv ie w  o f th e  th e o ry  and  a p p lic a tio n  o f o rd in a tio n  a n a ly s e s .

T h e  in it ia l c o m p o s it io n  o f o p e n in g s  d iffe re d  b y  LT A . A n  o rd in a tio n  o f s u b p lo t d a ta  
fro m  y e a r  1 ( firs t y e a r  a fte r  o p e n in g  c re a te d ) s h o w s  th a t th e  L T A s  a re  s e p a ra te d  in 
te rm s  o f f lo r is t ic  c o m p o s itio n  (F ig u re  2).
In th is  d ia g ra m , s u b p lo ts  w h ic h  a re  
s im ila r  in f lo r is t ic  c o m p o s itio n  a re  c lo se  
to g e th e r  in o rd in a t io n  s p a ce , a n d  th o s e  
w h ic h  a re  d is s im ila r  a re  fa r  a p a rt. In 
te rm s  o f in it ia l c o m p o s itio n , th e re  is no 
o v e r la p  a m o n g  p lo ts  fro m  d iffe re n t 
L T A s , in d ic a tin g  th a t th e y  a re  
c o m p o s it io n a lly  d if fe re n t. M o re o v e r, 
th e  re la tiv e ly  t ig h t c lu s te r in g  s h o w n  in 
L T A s  E a n d  A  in d ic a te  th a t th e re  is little  
v a r ia t io n  in c o m p o s it io n  a m o n g  
s u b p lo ts . T h is  c o n tra s ts  w ith  L T A  C, in 
w h ic h  th e  s u b p lo ts  a re  re la tiv e ly  
d is s im ila r  fro m  e a ch  o th e r.

In th e  s e c o n d  y e a r  fo llo w in g  tre a tm e n t,
d if fe re n c e s  a m o n g  L T A s  a re  s till m a in ta in e d , a lth o u g h  th e re  is n o w  o v e r la p  b e tw e e n  
L T A s  E a n d  A  (F ig u re  3). T h is  in d ic a te s  th a t th e  s u b p lo ts  fro m  d if fe re n t L T A s  a re
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b e c o m in g  m o re  s im ila r  in f lo r is t ic  c o m p o s itio n . T h e  d a ta  in A p p e n d ix  A  s u g g e s ts  th a t 
th e  c o n v e rg e n c e  to w a rd  Trifolium and  Rubus sp p . in th e  s e c o n d  y e a r  is th e  c a u s e  o f 
th is  in c re a s in g  s im ila r ity .

D e tre n d e d  c o rre s p o n d e n c e  a n a lys is  
p lo ts  ca n  a ls o  be  u se d  to  s h o w  th e  
s u c c e s s io n a l tra je c to r ie s  o f s u b p lo ts  
o v e r t im e . In th e s e  p lo ts , th e  a rro w s  
re p re s e n t th e  m o v e m e n t o f p lo ts  in 
o rd in a t io n  s p a c e  fro m  o n e  y e a r  to  
a n o th e r, a n d  th e  c irc le d  p lo t re p re s e n ts  
th e  p re -o p e n in g  c o m p o s itio n  (fro m  a 
re le v e e  p lo t lo c a te d  u n d e r n e a rb y  
c lo s e d -c a n o p y  c o n d itio n s ). T h e  p a ire d  
p lo ts  o f L T A  E s h o w s  tw o  d iffe re n t 
re s p o n s e s . P lo t 1 s h o w s  a s tro n g  
d ire c tio n a l re s p o n s e s  g e n e ra lly  to w a rd  
c lo s e d -c a n o p y  c o n d it io n s  (F ig u re  4).
P lo t 8, on  th e  o th e r h a n d , s h o w s  a m o re  s c a tte re d  re s p o n s e , w ith  s u b p lo ts  re s p o n d in g  
la rg e ly  in d e p e n d e n tly . L T A  A , w h o s e  p lo ts  in it ia lly  w e re  re la tiv e ly  d is s im ila r , s h o w s  a 
tre n d  to w a rd s  c lo s e d  fo re s t c o n d itio n s  (F ig u re  5 ). T w o  o u tlie rs  in P lo t 8 h a ve  a s tro n g  
e ffe c t on  th is  o rd in a t io n . L T A  C, re p re s e n te d  b y  P lo ts  10 a n d  11, s h o w  a s tro n g  
u n id ire c tio n a l re s p o n s e  a w a y  fro m  c lo s e d  fo re s t c o n d itio n s  (F ig u re  6).

Figure 4
L T A E - Loamy Till Plain Figure 5

LTA A - Itasca Moraine Clay Loam
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Figure 6
LTAC-Marcell Sandy Till

F lo r is t ic  R e s p o n s e  to  F ire

P lo ts  s e le c te d  fo r  a s s e s s in g  flo r is t ic  re s p o n s e  to  fire  s h o w e d  s o m e  in it ia l c o m p o s it io n a l 
d if fe re n c e s , w ith  a s u b s e t o f p lo t 4  h a v in g  a s tro n g  c o m p o n e n t o f f lo ra  o fte n  
a s s o c ia te d  w ith  in te r io r  n o rth e rn  h a rd w o o d  c o n d itio n s , su ch  as  A c ta e a , L in n e a , 
A s a ru m , a n d  o th e rs  (F ig u re  7). P lo t 5  s h o w e d  th e  s tro n g e s t c o m p o s it io n a l s h ift  in th e  
y e a r  fo llo w in g  b u rn in g  (F ig u re  8). T h is  s h ift w a s  c h a ra c te r iz e d  b y  th e  lo ss  o f b la c k  
ash  a n d  p a p e r b irch , a n d  s tro n g  in c re a s e s  in Trifolium a n d  Vicia. O n ly  s lig h t 
d if fe re n c e s  in c o m p o s it io n  o c c u rre d  th e  s e c o n d  y e a r  a fte r  b u rn in g . T a b le  4 s h o w s  th e  
tre n d s  in c o m m o n  w o o d y  a n d  h e rb a c e o u s  s p e c ie s  fo llo w in g  fire .
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T a b le  4 . T re n d s  in s p e c ie s  a b u n d a n c e  fo llo w in g  fire .

S P E C IE S IN C R E A S E D E C R E A S E

F ra x in u s  n ig ra e x tirp a te d

R u b u s  a lle g h e n ie n s is e x tirp a te d

P o p u lu s  b a ls a m ife ra d e c re a s e d

Q u e rc u s  ru b ra s lig h t

R u b u s  p u b e s c e n s s tro n g  d e c re a s e

F ra x in u s  p e n s y lv a n ic a in c re a s e d

C o rn u s  ru g o s a e x tirp a te d

C o ry lu s  c o rn u ta d e c re a s e

R ib e s  c y n o s b a ti s lig h t

R u b u s  p u b e s c e n s s tro n g  d e c re a s e

T rifo liu m  re p e n s s tro n g  in c re a s e

G e u m  a le p p ic u m s tro n g  in c re a s e

B ro m u s  c ilia tu s s tro n g  in c re a s e

O f p a r t ic u la r  in te re s te d  in a s s e s s in g  fire  re s p o n s e  is h o w  w e ll f ire  c o n tro ls  w o o d y  
v e g e ta tio n . In th e  y e a r  fo llo w in g  b u rn in g , w o o d y  c o v e r w a s  61 to  7 3 %  o f th e  p re -b u rn  
le v e ls  (F ig u re  9 ). W o o d y  c o v e r in c re a s e d  s lig h tly  d u r in g  th e  s e c o n d  y e a r, b u t w a s  
s till le s s  th a t p re -b u rn  
c o n d itio n s . A g a in , a 
c o n tro lle d  p a ire d  p lo t 
d e s ig n  w o u ld  g re a tly  
e n h a n c e  th e  
in te rp re ta b ility  o f th e  
tre a tm e n ts .
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C o n c lu s io n s  a n d  R e c o m m e n d a tio n s

O v e ra ll, p e rm a n e n t o p e n in g s  te n d  to  h o m o g e n iz e  v e g e ta tio n  to w a rd  a p a rt ic u la r  
c la s s  o f g ro w th  s tra te g ie s  (a n n u a ls , b ie n n ia ls , "o p p o rtu n is t ic  s p e c ie s ") . Trifolium, 
Fragaria, a n d  Aster are th e  d o m in a n t h e rb a c e o u s  s p e c ie s  in p e rm a n e n t o p e n in g s , 
Rubus s p p . a n d  Populus tre m u lo id e s  a re  m a jo r w o o d y  s p e c ie s , a n d  Carex, Agrostis, 
and  Poa a re  m a jo r  g ra m in o id s . T h e  s e e d in g  w h ic h  o c c u rre d  on  s o m e  p lo ts  had  
o b v io u s  e ffe c ts  on  p re s e n t c o m p o s itio n , a n d  fu tu re  s a m p lin g  w ill d e te rm in e d  if th e s e  
re m a in  d o m in a n t o r  a lte r  s u c c e s s io n a l p a th w a ys .

T h is  p re lim in a ry  s tu d y  s u g g e s ts  th a t th e  p o te n tia ls  a n d  ra te s  o f re c o v e ry  w ill 
like ly  v a ry  b y  LT A , w ith  s o m e  u n its  p ro g re s s in g  to w a rd  p re - tre a tm e n t c o m p o s itio n , 
w h e re a s  o th e rs  h a ve  an  u n c e rta in  fu tu re  c o m p o s itio n  b a se d  on th e  tw o  o r  th re e  y e a rs  
d a ta  p re s e n te d  h e re . L T A s  A  and  E s h o w e d  e v id e n c e  o f m o v in g  to w a rd  p re - tre a tm e n t 
f lo r is t ic  c o m p o s it io n , w h e re a s  L T A  C  is c u rre n tly  s h ift in g  c o m p o s itio n  a w a y  fro m  th e  
ty p ic a l fo re s t f lo ra .

F ire  h a s  th e  p o te n tia l to  d e c re a s e  o r e lim in a te  c e rta in  w o o d y  a n d  h e rb a c e o u s  
s p e c ie s , a n d  in c re a s e  o th e rs . W o o d y  v e g e ta tio n  on a ll fo u r  p lo ts  w a s  re d u c e d  
fo llo w in g  b u rn in g , a n d  had  n o t re c o ve re d  to  b a s e lin e  le v e ls  a fte r  tw o  y e a rs .

It is re c o m m e n d e d  th a t s a m p lin g  be  c o n tin u e d  on  a b iy e a r ly  b a s is  to  e x te n d  
th e s e  re s u lts  fu r th e r  in tim e . T h e  c u rre n t d a ta b a s e  re p re s e n ts  c o n s id e ra b le  fie ld  a n d  
a n a ly tic a l e ffo rt, a n d  p ro v id e s  a v a lu a b le  b a s e lin e  fo r  c o n tin u e d  s a m p lin g . In 
p a rtic u la r, th e  p a ire d  p lo ts  a c ro s s  th re e  L T A s  p ro v id e  an  e s ta b lis h e d  fra m e w o rk  to  te s t 
th e  e ffe c ts  o f d if fe re n t o p e n in g  m a in te n a n c e  m e th o d s  on  d if fe re n t e c o lo g ic a l u n its . It 
is im p o rta n t th a t a n y  n e w  p a ire d  p lo ts  o r tre a tm e n ts  be  e s ta b lis h e d  in th e  s a m e  y e a r; 
a y e a r 's  lag  t im e  in tro d u c e s  c lim a tic  d if fe re n c e s  as  an u n c o n tro lle d  c o v a r ia b le .

B y c o n tro llin g  f ire  re g im e s  on  th e  fo u r  f ire  p lo ts , th e  lo n g -te rm  e ffe c ts  o f fire  
ca n  be  a s s e s s e d . In th is  a n a ly s is , it is a lso  im p o rta n t th a t c o n tro ls  be  e s ta b lis h e d  a n d  
m a in ta in e d , e .g . to  s tu d y  th e  e ffe c ts  o f fire , do  n o t b u rn  a ll th e  p lo ts , b u t ra th e r  le a ve  
h a lf th e  p o p u la tio n  fo r  c o m p a r is o n . T h is  w ill a llo w  m o re  q u a n tita tiv e  s ta te m e n ts  to  be 
m a d e  on  re s p o n s e  to  s e le c te d  tre a tm e n t v a r ia b le s . La s tly , th e  s tu d y  s h o u ld  a v o id  
o v e r lo a d in g  tre a tm e n ts  on  th e  p lo ts ; p lo ts  s h o u ld  be  d e s ig n a te d  to  s tu d y  m a in te n a n c e  
m e th o d s , f ire  re s p o n s e , o r  re c o ve ry , an d  s h o u ld  m a in ta in  a d e q u a te  c o n tro ls . T h e  
m u lt ip lic a tiv e  e ffe c ts  o f m e th o d s , fire , tim e , a n d  ra n d o m  e v e n ts  w ill g re a tly  re d u c e  th e  
p o w e r o f th e  s tu d y  fo r  m a k in g  re a lis tic  c o n c lu s io n s  a n d  m a n a g e m e n t in te rp re ta tio n s .

A c k n o w le d g e m e n ts

F u n d in g  fo r  d a ta  a n a ly s is  w a s  p ro v id e d  b y  th e  U S D A  F o re s t S e rv ice , C h ip p e w a  
N a tio n a l F o re s t. T h is  is N R R I T e c h n ic a l R e p o rt N u m b e r N R R I/T R -9 4 /0 4 .
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G a u c h , H. G . 1 9 8 2 . M u ltiv a r ia te  m e th o d s  in c o m m u n ity  e c o lo g y . C a m b rid g e  
U n iv e rs ity  P re ss , C a m b rid g e . 2 9 8  pp .

H ill, M .O . 1 9 79 . D E C O R A N A  - a F O R T R A N  p ro g ra m  fo r  D e tre n d e d  C o rre s p o n d e n c e  
A n a ly s is . S e c tio n  o f E c o lo g y  a n d  S y s te m a tic s , C o rn e ll U n iv e rs ity , Ith a ca , N e w  
Y o rk .
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Chippewa National Forest 
Permanent OpeningsStudy

P L O T : 1 Life Form: Climbers
Page 1

Species 1989 1990 1991
Parthenocissus quinquefolia (L.) Planch 0.44 0.11 0.11
Convolvulus sepium L. 0.56
Parthenocissus inserta (Kerner) Fritsch 0.22
Polygonum convolvulus L. 0.78

Number of Species: 4

P LO T: 1 Life Form: Forbs

Species 1989 1990 1991
Trifolium pratense L. 3.78 6.00 4.78
Trifolium repens L. 5.00 4.33
Aster macrophyllus L. 3.22 2.00 2.89
Conyza canadensis (L.) Cronq. 2.67 2.89 2.78
Aster ciliolatus Lindl. 2.11 2.11
Fragaria virginiana Duchesne 0.89 1.00 1.67
Galium triflorum Michx. 0.67 1.11 1.33
Solidago gigantea var. gigantea Ait. 0.44 1.11 1.11
Vicia americana var. americana Muhl. ex Willd. 1.00 1.33 1.11
Helianthus X  laetiflorus (H. rigidus X  H. tuberosu 0.89
Lathyrus venosus Muhl. ex Willd. 0.89 0.67 0.89
Agastache foeniculum (Pursh) Kuntze 0.22 0.78
Uvularia sessilifolia L. 0.33 0.78 0.78
Maianthemum canadense var. canadense Desf. 0.22 0.44 0.67
Thalictrum dioicum L. 0.44 0.67
Trifolium hybridum L. 0.67 0.67
Cirsium arvense var. arvense (L.) Scop. 0.89 0.44 0.56
Pteridium aquilinum (L.) Kuhn 1.44 0.67 0.56
Lathyrus ochroleucus Hook. 0.11 0.44
Medicago sativa L. ssp. sativa 0.22 0.44
Silene latifolia Poiret 0.22 0.44
Aquilegia canadensis var. coccinea (Small) Munz 0.78 0.33 0.33
Potentilla norvegica L. 0.33 0.33
Streptopus roseus var. longipes (Fern.) Fassett 0.33
Amphicarpaea bracteata (L.) Fern. 0.33 0.22 0.22

G. Host 2/94



P LO T: 1 Life Form: Forbs
Page 2

Species 1989 1990 1991
Anemone quinquefolia L. 0.11 0.56 0.22
Equisetum sp. 0.22 0.22
Agrimonia sp. 0.11 0.11
Anaphalis margaritacea (L.) Clarke 0.11 0.11
Anaphalis sp. 0.11 0.11
Apocynum androsaemifolium L. 0.11 0.22 0.11
Aralia nudicaulis L. 0.33 0.33 0.11
Aster lateriflorus (L.) Britt. 0.11
Cirsium vulgare (Savi) Tenore 0.33 0.22 0.11
Plantago major L. 0.11 0,22 0.11
Solidago juncea Ait. 0.11 0.11
Sonchus sp. 0.11
Taraxacum officinale Wiggers 0.11
Aster oolentangiensis Riddell 0.22
Chenopodium album L. 0.67
Crepis tectorum L. 0.22
Epilobium angustifolium ssp. angustifolium L. 0.22 0.22
Epilobium glandulosum var. adenocaulon (Ha.) Fer 0.44
Equisetum arvense L. 0.22
Galium trifidum L. 0.22
Geranium bicknellii Britt. 0.56
Helianthus annuus L. 0.22
Heiianthus sp. 0.56
Helianthus tuberosus L. 0.44
Melilotus alba 0.33 0.44
Melilotus officinalis 0.22
Nepeta cataria L. 0.56
Polygonum lapathifolium var. salicifolium Sibth. 0.11
Polygonum ramosissimum Michx. 0.11
Solidago flexicaulis L. 0.33
Solidago sp. 0.22
Veronica peregrina var. peregrina L. 0.11
Viola sp. 0.11

Number of Species: 58

P LO T: 1 Life Form: Graminoids

G. Host 2/94



PLOT: 1 Life Form: Graminoids

Species 1989 1990 1991
Carex pensylvanica Lam. 2.11 2.67
Agrostis stolonifera var. major (Gaud.) Farw. 0.33 1.11 2.33
Agrostis scabra Wiild. 0.56 1.11 1.33
Phleum pratense L. 0.89 0.89 1.22
Poa palustris L. 0.44 0.11 1.22
Poa pratensis var. angustifolia (L.) Gaud. 0.56 0.22 0.89
JuncUs tenuis Wiild. 0.22 0.11 0.56
Lolium perenne var. aristatum Wiild. 2.11 0.89 0.56
Agrostis stolonifera var. palustris (Huds.) Farw. 0.22 0.44
Dactylis glomerata L. 0.11 0.44
Oryzopsis asperifolia Michx. 0.11 0.33
Juncus sp. 0.44 0.22
Bromus inermis Leyss. 0.11
Carex sp. 1.11 0.44
Echinochloa crusgalli (L.) Beauv. 0.33
Eragrostis cilianensis (All.) Lutati ex Hubbard 0.33
Glyceria grandis S. Wats. 0.11
Panicum sp. 0.11
Poa compressa L. 0.11 0.11
Poa paludigena Fern. & Wieg. 0.67
Poa pratensis var. pratensis L. 0.56
Poa sp. 0.33
Setaria glauca (L.) Beauv. 0.22

Number of Species: 23

P LO T: 1 Life Form: Needleleaf Evergreen

Species 1989 1990 1991
Picea sp. 0.11

Number of Species: 1

P L O T : 1 Life Form: W oody Deciduous

Species 1989 1990 1991
Rubus strigosus var. canadensis (Richards) House 0.78 1.11 3.78

G. Host 2/94



PLOT: 1 Life Form: Woody Deciduous
Page 4

Species 1989 1990 1991
Populus tremuloides Michx. 1.89 1.78 1.44
Rubus pubescens Raf. 1.00 1.78 1.44
Prunus pensylvanica L. f. 0.78 1.33
Corylus cornuta Marsh. 1.11 0.67 0.89
Betula papyrifera Marsh. 0.22 0.44 0.78
Corylus americana Walt. 0.22 0.56
Prunus virginiana L. 1.00 0.67 0.56
Diervilla lonicera Mill. 0.56 0.44
Acer rubrum L. 0.56 0.33 0.33
Quercus rubra var. ambigua (Gray) Fern. 0.22 0.22 0.22
Cornus stolonifera Michx. 0.22 0.22 0.11
Populus grandidentata Michx. 0.33 0.11 0.11
Rhus radlcans var. negundo (Greene) Mulligan 0.11
Salix humilis var. humilis Marsh. 0.11 0.11
Cornus rugosa Lam. 0.22
Crataegus sp. 0.22
Populus balsamifera L. 0.22
Prunus pumila var. besseyi (Bailey) Gl. 0.22
Rubus strigosus Michx. 0.22
Viburnum rafinesquianum var. affine (Bush) House 0.44

Number of Species: 21

P L O T: 2 Life Form: Climbers

Species 1989 1990 1991
Convolvulus sepium L. 0.11 0.11
Celastrus scandens L. 0.11
Parthenocissus quinquefolia (L.) Planch 0.11
Polygonum convolvulus L. 1.44

Number of Species: 4

P L O T: 2 Life Form: Forbs

G. Host 2/94



PLOT: 2 Forbs
Page 5

Life Form:

Species 1989 1990 1991
Trifolium pratense L. 2.89 4.44 3.67
Trifolium repens L. 2.11 3.67
Fragaria virginiana Duchesne 1.67 2.67 3.33
Solidago gigantea var. gigantea Ait. 0.11 1.22 3.11
Aster ciliolatus Lindl. 0.22 2.00 2.78
Aster macrophyllus L. 2.56 1.56 2.22
Vicia americana var. americana Muhl. ex Willd. 2.00 1.22 2.22
Thalictrum dioicum L. 0.44 0.44 2.11
Cirsium arvense var. arvense (L.) Scop. 2.11 1.56 1.67
Pteridium aquilinum (L.) Kuhn 0.78 1.44 1.56
Lathyrus ochroleucus Hook. 1.33
Lathyrus venosus Muhl. ex Willd. 1.89 1.33 1.22
Sanicula marilandica L. 0.22 0.44 1.11
Amphicarpaea bracteata (L.) Fern. 0.33 1.00
Galium triflorum Michx. 0.44 1.00
Aster lateriflorus (L.) Britt. 0.89 0.89
Aralia nudicaulis L. 1.44 0.67 0.67
Galium trifidum L. 0.67
Uvularia sessilifolia L. 0.22 0.67
Solidago canadensis var. salebrosa (Piper) Jones 0.56
Solidago flexicaulis L. 0.22 0.56
Viola renifolia Gray 0.56
Viola sp. 0.56 0.22 0.56
Aster sp. 0.44 0.44
Cicuta maculata var. angustifolia Hook. 0.44
Maianthemum canadense var. canadense Desf. 0.44
Taraxacum officinale Wiggers 0.44 0.11 0.44
Aquilegia canadensis var. coccinea (Small) Munz 0.11 0.33
Conyza canadensis (L.) Cronq. 4.67 1.22 0.33
Geum  aleppicum Jacq. 0.44 0.33
Lactuca sp. 0.33
Lysimachia ciliata L. 0.11 0.33
Helianthus X  laetiflorus (H. rigidus X  H. tuberosu 0.11 0.22
Helianthus sp. 0.22 0.22
SonchUs sp. 0.22
Trifolium hybrid urn L. 2.56 0.22
Cypripedium calceolus var. parviflorum (Sa.) Fern. 0.11
Osmorhiza claytoni (Michx.) Clarke 0.11 0.11 0.11
Potentilla sp. 0.11
Solidago sp. 0.11
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PLOT: 2 Life Form: Forbs
Page 6

Species 1989 1990 1991
Agrimonia striata Michx. 0.33
Anemone quinquefolia L. 0.11
Apocynum androsaemifolium L. 0.11
Aster umbellatus var. pubens Gray 0.78
Castilleja coccinea (L.) Spreng. 0.11
Chenopodium album L. 0.56
Cirsium vulgare (Savi) Tenore 0.78 0.11
Epilobium glandulosum var, adenocaulon (Ha.) Fei 1.78
Epiiobium sp. 0.33
Eupatorium maculatum L. 0.11
Euthamia graminifoiia var. graminifolia (L.) Nutt. 0.22
Galium boreale L. 1.00
Galium labradoricum (Wleg.) Wieg. 0.22
Geranium bicknellii Britt. 1.11 0.11
Geranium maculatum L. 0.22
Melilotus officinalis 0.11
Melilotus sp. 0.22
Plantago major L. 0.33
Polygonatum pubescens (Willd.) Pursh 0.33
Polygonum sp. 0.11
Potentilla norvegica L. 0.33
Prenanthes alba L. 0.22
Sisymbrium altissimum L. 0.11
Solidago canadensis var. canadensis L. 1.78 0.89
Solidago gigantea var. serotina (Kuntze) Cronq. 0.22
Sonchus arvensis L. 0.11
Steilaria longifolia var. atrata Moore 0.67
Veronica peregrina var. xalapensis (HBK.) S.J.& W, 0.22

Number of Species: 68

P L O T : 2 Life Form: Graminoids

Species 1989 1990 1991
Agrostis stolonifera var. major (Gaud.) Farw. 4.56 3.11
Agrostis scabra Willd. 3.56 2.00 2.11
Bromus inermis Leyss, 0.44 0.56 1.78
Carex pensylvanica Lam. 1.44 1.78

G. Host 2/94



PLOT: 2 Life Form: Graminoids
Page 7

Species 1989 1990 1991
Poa pratensis var. angustifolia (L.) Gaud. 1.78 0.89"
Poa palustris L. 0.67 0.78
Phleum pratense L. 0.56 0.67
Panicum sp. 0.11 0.56
Poa compressa L. 1.11 0.56
Cafex sp. 2.00 0.22 0.44
Poa paludigena Fern. & Wieg. 0.33
Juncus tenuis Willd. 0.22 0.22
Oryzopsis asperifolia Michx. 0.22
Poa sp. 0.22
Bromus ciliatus L. 0.78 0.11
Bromus sp. 1.67
Carex stipata Muhl. ex Willd. 0.44
Juncus sp. 0.22
Lolium perenne var. aristatum Willd. 0.11

Number of Species: 19

P LO T: 2 Life Form: Woody Deciduous

Species 1989 1990 1991
Populus tremuloides Michx. 1.89 2.11 2.56
Rubus pubescens Raf. 2.56 1.56 2.44
Quercus macrocarpa Michx. 0.44 0.33 1.78
Rubus sp. 0.78 1.33
Corylus cornuta Marsh. 1.44 0.56 1.22
Ribes cynosbati L. 0.33 0.56 0.67
Rubus strigosus var. canadensis (Richards) House 0.22 0.67
Prunus virginiana L. 0.67 0.44 0.56
Fraxinus pennsylvanica Marsh. 0.44 0.11 0.44
Acer rubruiti L. 0.11 0.33
Diervilla lonicera Mill. 0.22 0.33
Fraxinus nigra Marsh. 0.22
Cornus rugosa Lam. 0.11
Ulmus americana L. 0.11 0.11
Betula papyrifera Marsh. 0.11
Crataegus sp. 0.22
Prunus sp. 0.11

G. Host 2/94



PLOT: 2 Life Form: Woody Deciduous
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Species 1989 1990 1991
Quercus rubra var. ambigua (Gray) Fern, 
Ulmus rubra Muhl.

0.22
0.22

Number of Species: 19

P LO T: 4 Life Form: Broadleaf Evergreen

Species 1989 1990 1991
Pyrola asarifolia Michx, 0.11

Number of Species: 1

P L O T : 4 Life Form: Climbers

Species 1989 1990 1991
Parthenocissus quinquefolia (L.) Planch 0.11

Number of Species: 1

P L O T : 4 Life Form: Forbs

Species 1989 1990 1991
Pteridium aquiiinum (L.) Kuhn 3.44 3.89 5.11
Aster macrophyllus L. 5.22 3.22 4.11
Fragaria virginiana Duchesne 2.67 2.78 2.67
Solidago canadensis var. canadensis L. 1.11 1.78 1.44
Apocynum androsaemifoiium L. 0.78 1.33 1.33
Araiia nudicaulis L. 2.11 1.33 1.33
Maianthemum canadense var. canadense Desf. 1.00 0.67 1.33
Cornus canadensis L. 0.89 1.22 1.22
Cirsium arvense var. arvense (L.) Scop. 1.44 0.89 1.11
Lathyrus venosus Muhi. ex Willd. 1.22 1.22 1.11
Vicia americana var. americana Muhl. ex Willd. 1.44 0.67 1.11
Amphicarpaea bracteata (L.) Fern. 0.44 0.11 1.00
Aster ciliolatus Lindl. 1.22 0.78 1.00

G. Host 2/94



PLOT: 4 Life Form: Forbs
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Species 1989 1990 1991
Lathyrus ochroleucus Hook. 0.22 1.00
Geum  qleppicum Jacq. 0.44 0.89
Streptopus roseus var. longipes (Fern.) Fassett 0.44 0.89
Aster puniceus ssp. firmus (Nees.) Jones 0.11 0.78 0.78
Linnaea borealis L. 0.44 0.33 0.78
Sanicula marilandica L. 0.56 0.44 0.78
Asarum canadense var. acuminatum Ashe. 0.67 0.78 0.67
Clintonia borealis (Ait.) Raf. 0.89 0.67 0.67
Trifolium repens L. 0.56 0.67
Aster lateriflorus (L.) Britt. 0.11 0.56
Anemone quinquefolia L. 0.33 0.44
Athyrium angustum (Willd.) Presl 0.44 0.44
Equisetum sylvaticum L. 0.33 0.33 0.44
Hepatica americana (DC.) Ker 0.67 0.11 0.44
Taraxacum officinale Wiggers 1.00 0.44 0.44
Trifolium hybrid urn L. 0.56 0.44
Pyrola rotundifolia L. 0.33
Viola pubescens var. eriocarpa (Schwein.) Russell 0.33
Aquilegia canadensis var. coccinea (Small) Munz 0.22 0.11 0.22
Galium triflorum Michx. 0.56 0.44 0.22
Lactuca sp. 0.11 0.22
Mitella nuda L. 0.22
Osmorhiza claytoni (Michx.) Clarke 0.22 0.44 0.22
Stellaria alsine Grimm 0.22
Stellaria sp. 0.22
Trientalis borealis Raf. 0.22
Viola sp. 0.22 0.22
Actaea pachypoda Ell. 0.11
Actaea rubra (Ait.) Willd. 0.78 0.56 0.11
Thelypteris phegopteris (L.) Slosson 0.11
Agrimonia striata Michx. 1.22
Aster umbellatus var. pubens Gray 0.33
Cirsium vulgare (Savi) Tenore 0.44
Equisetum arvense L. 0.44
Lactuca canadensis var. canadensis L. 0.11
Lycopus americanus Muhl. 0.11
Polygonatum pubescens (Willd.) Pursh 0.78
Prunella vulgaris ssp. vulagaris L. 0.11
Pyrola sp. 0.56
Trifolium pratense L. 0.11

G. Host 2/94



PLOT: 4 Life Form: Forbs
Page 10

Species 1989 1990 1991
Triodanis perfoliata (L.) NieUwl. 
Uvularia sessilifolia L.

0.11
0.22

Number of Species: 55

P LO T: 4 Life Form: Graminoids

Species 1989 1990 1991
Carex pensylvanica Lam. 0.89 2.11
Oryzopsis asperifolia Michx, 0.11 0.89 1.67
Agrostis stolonifera var. major (Gaud.) Farw. 1.56
Phleum pratense L. 0.67 0.89 0.78
Scirpus cyperinus (L.) Kunth 0.11 0.56 0.78
Agrostis scabra Willd. 2.56 0.67
Carex sp. 2.56 0.33 0.44
Agropyron trachycaulum var. glaucum (P.& M.) Mai 0.22 0.22
Poa pratensis var. angustifolia (L.) Gaud. 1.67 1.22 0.22
Agropyron sp. 0.11
Bromus ciliatus L. 1.22 0.44
Phalaris arundinacea L. 0.44 0.22
Poa palustris L. 2.44 0.67

Number of Species: 13

P LO T: 4 Life Form: Needleleaf Evergreen

Species 1989 1990 1991
Abies balsamea (L.) Mill. 3.11 1.67 2.11
Picea glauca (Moench) Voss 1.44 0.22 0.11
Pinus strobus L. 0.11 0.11

Number of Species: 3

PLOT: 4 Life Form: Woody Deciduous

G. Host 2/94



PLOT: 4 Life Form: Woody Deciduous
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Species 1989 1990 1991
Corylus cornuta Marsh. 5.00 2.78 3.33
Fraxinus pennsylvanica Marsh. 2.00 2.00 2.33
Diervilla lonicera Mill. 2.00 1.89 2.00
Viburnum rafinesquianum var. affine (Bush) House 2.22 1.22 1.56
Rosa acicularis Lindl. 1.78 1.11 1.44
Rubus sp. 1.56 1.44
Rubus strigosus var, canadensis (Richards) House 1.78 1.11 1,44
Lonicera hirsuta Eat. 1.00 1.00 1.33
Acer rubrum L. 1.56 1.11 1.11
Amelanchier sp. 1.44 0.67 1.00
Ribes pynosbati L. 0.33 0.44 0.89
Salix bebbiana Sarg. 0.89 0.78 0.89
Betula papyrifera Marsh. 3.44 0.56 0.78
Populus tremuloides Michx. 3.00 0.78 0.67
Prunus virginiana L. 1.00 0.11 0.67
Rubus pubescens Raf. 2.00 0.89 0.56
Acer spicatum Lam. 2.33 0.33 0.44
Cornus stdlonifera Michx. 0.33
Lonicera canadensis Marsh. 0.22 0.56 0.33
Lonicera dioica var. dioica L. 0.33
Rubus flagellaris Willd. 0.33 0.33
Cornus rugosa Lam. 0.67 0.89 0.22
Prunus pensylvanica L. f. 0.22 0.22
Rhamnus alnifolia L'Her 0.22
Ribes glandulosum Grauer 0.11 0.22
Salix humilis var. humilis Marsh. 0.44 0.44 0.22
Viburnum trilobum Marsh. 0.44 0.22
Crataegus sp. 0.11 0.11 0.11
Fraxinus nigra Marsh. 0.11
Populus grandidentata Michx. 0.33 0.33
Ribes americanum Mill. 0.44
Salix humilis var. keweenawensis Farw. 0.44
Salix sp. 0.33

Number of Species: 33

PLOT: 5 Life Form: Climbers

G. Host 2/94
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Species 1989 1990 1991
Convolvulus sepium L. 0.22

Number of Species: 1

PLO T: 5 Life Form: Forbs

Species 1989 1990 1991
Fragaria virginiana Duchesne 3.78 4.89 4.78
Geum  aleppicum Jacq. 3.78 3.89
Cirsium arvense var. arvense (L.) Scop. 2.89 2.33 3.56
Athyrium angustum (Willd.) Presl 0.33 1.11 2.33
Trifolium hybridum L. 1.11 1.78 2.33
Solidago canadehsis var. canadensis L. 2.56 1.89 2.22
Vicia americana var. americana Muhl. ex Willd. 0.33 2.00
Aster macrophyllus L. 0.44 0.44 1.56
Viola pubescens var. pubescens Ait. 0.89 1.44
Lathyrus venosus Muhl. ex Willd. 0.44 0.33 1.33
Lactuca canadensis var. canadensis L. 0.56 1.11
Thalictrum dioicum L. 1.11 0.78 1.00
Sonchus sp. 0.89
Taraxacum officinale Wiggers 0.22 0.22 0.89
Uvularia grandiflora Sm. 0.22 0.67 0.89
Uvularia sessilifolia L. 0.22 0.78
Asarum sp. 0.67
Aster ciliolatus Lindl. 1.11 1.44 0.67
Pteridium aquilinum (L.) Kuhn 0.78 0.33 0.67
Viola sp. 1.22 1.00 0.56
Anemone quinquefolia L. 0.44
Aster lateriflorus (L.) Britt. 0.11 0.33
Aralia nudicaulis L. 0.33 0.22
Aster puniceus ssp. puniceus L. 0.22
Cirsium vulgare (Savi) Tenore 0.44 0.44 0.22
Galium triflorum Michx. 0.22 0.22
Maianthemum canadense var. canadense Desf. 0.11 0.22
Prenanthes alba L. 0.89 0.22 0.22
Sanicula marilandica L. 0.22
Sonchus arvensis L. 0.22
Viola conspersa Reichenb. 0.22

G. Host 2/94



PLOT: 5 Life Form: Forbs
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Species 1989 1990 1991
Lactuca sp. 0.11
Agrimonia striata Michx. 3.56
Amphicarpaea bracteata (L.) Fern. 0.22
Anemone cylindrica Gray 0.33
Asa rum canadense var. acuminatum Ashe. 0.33
Aster umbellatus var. umbellatus Mill. 0.22
Crepis sp. 0.33
Geranium bicknellii Britt. 0.11
Lactuca biennis (Moench) Fern. 0.11
Polygonatum commutatum (Schultes f.) A. Dietr. 0.11
Polygonatum pubescens (Willd.) Pursh 0.22
Ranunculus macounii Britt. 0.22
Solidago flexicaulis L. 0.11
Viola pubescens var. eriocarpa (Schwein.) Russell 0.11

Number of Species: 45

PLO T: 5 Life Form: Graminoids

Species 1989 1990 1991
Cinna latifolia (Trev.) Griseb. 2.78
Poa palustris L. 0.11 0.78 2.44
Agrostis stolonifera var. major (Gaud.) Farw. 0.44 2.22
Carex sp. 0.44 0.89 1.44
Phleum pratense L. 1.44 1.78 1.33
Poa pratensis var. pratensis L. 0.44 0.67 1.11
Scirpus cyperinus (L.) Kunth 0.67 0.44 0.33
Bromus ciliatus L. 1.00 1.44 0.22
Calamagrostis canadensis var. canadensis (M) Nut 0.56 0.22
Oryzopsis asperifolia Michx. 0.22
Poa compressa L. 0.22
Agrostis scabra Willd. 1.11
Agrostis sp. 5.44
Brachyelytrum erectum var. erectum (Schreb.) Bea 0.22 0.22
Carex lacustris Willd. 0.22
Muhlenbergia mexicana (L.) Trin. 2.00 1.44
Poa pratensis var. angustifolia (L.) Gaud. 3.33

G. Host 2/94



PLOT: 5 Life Form: Graminoids
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Number of Species: 17

PLO T: 5 Life Form: W oody Deciduous

Species 1989 1990 1991
Rubus strigosus var. strigosus Michx. 0.56 3.78 3.67
Salix bebbiana Sarg. 0.33 1.33 1.67
Corylus cornuta Marsh. 2.22 1.67 1.33
Prunus virginiana L. 0.78 0.44 1.11
Fraxinus pennsylvanica Marsh. 0.78 0.67
Ostrya virginiana (Mill.) K. Koch 0.22 0.56
Rhus radicans var. negundo (Greene) Mulligan 0.22 0.44
Ribes cynosbati L. 0.33 0.22 0.44
Sambucus pubens Michx. 0.44
Amelanchier sp. 0.22 0.11 0.33
Acer rubrum L. 0.22 0.22
Acer spicatum Lam. 0.44 0.22
Diervilla lonicera Mill. 0.11 0.33 0.22
Populus balsamifera L. 0.11 0.22
Quercus rubra var. rubra L. 0.22 0.22
Rosa acicularis Lindl. 0.44 0.11
Betula papyrifera Marsh. 1.00
Cornus rugosa Lam. 0.22
Fraxinus nigra Marsh. 2.78
Populus tremuloides Michx. 1.11
Prunus pensylvanica L. f. 0.44
Rhus sp. 0.67
Rubus pubescens Raf. 0.44
Rubus strigosus var. canadensis (Richards) House 3.00
Salix humilis var. humilis Marsh. 1.44 0.44
Salix pentandra L. 0.44
Salix sp. 0.22 0.11

Number of Species: 27

PLOT: 6 Life Form: Climbers

G. Host 2/94



PLOT: 6 Life Form: Climbers
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Species 1989 1990 1991
Convolvulus sepium L. 1.00 0.67 1.22

Number of Species: 1

P L O T : 6 Life Form: Forbs

Species 1989 1990 1991
Fragaria virginiana Duchesne 3.67 4.78 5.11
Aster macrophyllus L. 1.11 0.67 2,44
Geum  aleppicum Jacq. 1.56 1.89
Lactuca canadensis var. canadensis L. 1.78
Athyrium angustum (Willd.) Presl 1.11 0.56 1.33
Solidago canadensis var. canadensis L. 1.78 1.33 1.33
Erigeron strigosus var. strigosus Muhl. 0.89 0.44 1.11
Aquiiegia sp. 0.67 1.00
Vicia americana var. americana Muhl. ex Willd. 0.33 0.22 1.00
Lathyrus venosus Muhl. ex Willd. 0.22 0.89
Sonchus arvensis L. 0.22 0.89
Conyza canadensis (L.) Cronq. 0.78
Lactuca sp. 1.78 0.78
Aster ciliolatus Lind I. 1.22 0.33 0.67
Cirsium arvense var. arvense (L.) Scop. 1.00 0.56 0.44
Galium triflorum Michx. 0.67 0.44 0.44
Maianthemum canadense var. canadense Desf. 0.44 0.22 0.44
Taraxacum officinale Wiggers 0.44
Trientalis borealis Raf. 0.44
Anaphalis margaritacea (L.) Clarke 0.56 0.33 0.33
Erigeron sp. 0.33
Anemone canadensis L. 0.22
Chenopodium album L. 0.22
Lathyrus ochroleucus Hook. 0.22
Streptopus roseus var. longipes (Fern.) Fassett 0.11 0.22
Uvularia grandiflora Sm. 0.11 0.22
Viola pubescens var. eriocarpa (Schwein.) Russell 0.22 0.22
Viola pubescens var. pubescens Ait. 0.22
Viola sp. 0.11 0.44 0.22
Oenothera biennis L. 0.11 0.11
Potentilla norvegica L. 0.11 0.11

G. Host 2/94



P L O T : 6 Life Form: Forbs
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Species 1989 1990 1991
Uvularia sessilifolia L. 0.11 0.11
Agrimonia striata Michx. 3.00 0.11
Aralia nudicaulis L. 0.44 0.22
Cirsium vulgare (Savi) Tenore 0.22
Dryopteris cristata (L.) Gray 0.11
Epilobium angustifolium ssp. angustifolium L. 0.22
Epilobium sp. 0.11
Fragaria sp. 0.22
Lycopus uniflorus Michx. 0.11
Mitella nuda L. 0.22
Plantago major L. 0.33
Polygonatum pubescOns (Willd.) Pursh 0.22
Prenanthes alba L. 1.89
Pteridium aquilinum (L.) Kuhn 0.33
Thalictrum dioicum L. 0.56 0.56
Verbascum thapsus L. 0.11

Number of Species: 47

P L O T: 6 Life Form: Graminoids

Species 1989 1990 1991
Poa pratensis var. pratensis L. 3.33 4.67 3.56
Agrostis stolonifera var. major (Gaud.) Farw. 2.67
Cinna latifolia (Trev.) Griseb. 2.67
Oryzopsis asperifolia Michx. 2.00
Bromus ciliatus L. 2.22 0.78 1.44
Carex pensylvanica Lam. 1.11 1.33
Poa palustris L. 1.22
Poa compressa L. 1.11
Agrostis scabra Willd. 0.22 0.89
Scirpus cyperinus (L.) Kunth 0.33 0.44
Agropyron sp. 0.44 0.33
Andropogon sp. 0.22
Carex stipata Muhl. ex Willd. 0.44 0.22
Agrostis sp. 4.11
Calamagrostis canadensis var. canadensis (M) Nut 0.22
Carex sp. 0.44 1.56

G. Host 2/94



PLOT: 6 Life Form: Graminoids
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Species 1989 1990 1991
Muhlenbergia mexicana (L.) Trin. 2.56 1.89

Number of Species: 17

P L O T : 6 Life Form: Needleleaf Evergreen

Species 1989 1990 1991
Abies balsamea (L.) Mill. 0.11

Number of Species: 1

P LO T: 6 Life Form: Woody Deciduous

Species 1989 1990 1991
Rubus strigosus var. strigosus Michx. 5.11 4.89 5.11
Acer rubrum L. 1.44 1.00 0.67
Corylus cornuta Marsh. 2.78 0.89 0.67
Prunus pensylvanica L. f. 0.33
Salix bebbiana Sarg. 0.33 0.33
Diervilla lonicera Mill. 0.11 0.22
Fraxinus pennsylvanica Marsh. 0.22
Ribes cynosbati L. 0.67 0.44 0.22
Viburnum rafinesquianum var. rafinesquianum Schi 0.22 0.22
Acer spicatum Lam. 0.11
Alnus incana (L.) Moench 0.11
Betuia papyrifera Marsh. 0.78 0.44
Cornus rugosa Lam. 0.33
Corylus americana Wait. 0.44
Lonicera villosa var. solonis (Eat.) Fern. 0.22
Populus balsamifera L. 0.11
Prunus sp. 0.22
Prunus virginiana L. 0.11
Rubus allegheniensis Porter 0.56
Rubus pubescens Raf. 0.78 0.22
Vaccinium angustifolium Ait. 0.33

G. Host 2/94



PLOT: 6 Life Form: Woody Deciduous
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Number of Species: 21

P LO T: 7 Life Form: Climbers

Species 1989 1990 1991
Convolvulus sepium L. 0.11

Number of Species: 1

PLOT : 7 Life Form: Forbs

Species 1989 1990 1991
Cirsium arvense var. arvense (L.) Scop. 4.22 3.89 4.78
Fragaria virginiana Duchesne 3.22 3.67 4.44
Athyrium angustum (Willd.) Presl 2.67 2.00 3.00
Geum  aleppicum Jacq. 2.00 2.33
Viola pubescens var. pubescens Ait. 0.44 0.78 1.89
Aster macrophyllus L. 1.67 0,67 1.78
Lathyrus venosus Muhl. ex Willd. 0.33 0.89 1.56
Galium triflorum Michx. 1.44 1.22 1.11
Maianthemum canadense var. canadense Desf. 0.89 1.11 1.00
Taraxacum officinale Wiggers 0.22 0.44 0.89
Uvularia grandiflora Sm. 0.56 0.89
Aster ciliolatus Lindl. 1.11 1.22 0.78
Pteridium aquilinum (L.) Kuhn 0.11 0.78 0.67
Aralia nudicaulis L. 0.44 0.67 0.56
Streptopus roseus var. longipes (Fern.) Fassett 0.11 0.56
Anem one quinquefolia L. 0.22 0.44
Solidago canadensis var. canadensis L. 0.22 0.44
Uvularia sessilifolia L. 0.44
Viola renifolia Gray 0.44
Viola sp. 1.11 0.44
Botrychium virgihianum (L.) Sw. 0.22
Lathyrus ochroleucus Hook. 0.11 0.22
Oenothera biennis L. 0.22
Polygonum cilinode Michx. 0.22
Sonchus arvensis L. 0.22
Trientalis borealis Raf. 0.11 0.22

G. Host 2/94



PLOT: 7 Life Form: Forbs
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Species 1989 1990 1991
Vicia americana var. americana Muhl. ex Willd. 0.11 0.22 0.22
Viola adunca Smith 0.22
Apocynum androsaemifolium L. 0.22 0.11
Botrychium sp. 0.11
Dryopteris sp. 0.11
Osmorhiza claytoni (Michx.) Clarke 0.11 0.11 0.11
Pldntago major L, 0.11
Agrimonia striata Michx. 2.22
Anaphalis margaritacea (L.) Clarke 0.89
Cirsium vulgare (Savi) Tenore 0.44 0.11
Dryopteris cristata (L.) Gray 0.22 0.33
Equisetum sylvaticum L. 0.11
Erigeron strigosus var. strigosus Muhl. 0.56
Impatiens pallida Nutt. 0.11
Polygonatum pubescens (Willd.) Pursh 0.22
Prenanthes alba L. 0.33
Solidago sp. 0.11
Sonchus uliginpsus Bieb. 0.89
Trisetum sp. 0.22

Number of Species: 45

P LO T: 7 Life Form: Graminoids

Species 1989 1990 1991
Cinna latifolia (Trev.) Griseb. 0.22 3.22
Scirpus cyperinus (L.) Kunth 0.78 1.44 2.33
Poa palustris L. 5.44 1.33 2.11
Carex sp. 1.89 0.89 1.33
Agrostis sp. 1.00 1.22
Agrostis scabra Willd. 3.44 1.11
Poa pratensis var. pratensis L. 0.44 0.89 0.78
Carex gracillima Schwein. 0.67
Poa compressa L. 0.67
Agrostis stolonifera var. major (Gaud.) Farw. 0.44
Bromus ciliatus L. 0.33 0.67 0.22
Carex pensylvanica Lam. 0.22
Oryzopsis asperifolia Michx. 0.22 0.22

G. Host 2/94
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Species 1989 1990 1991
Carex crinita Lam.
Muhlenbergia mexicana (L.) Trin. 1.89

0.44
2.89

Number of Species: 15

P L O T : 7 Life Form: W oody Deciduous

Species 1989 1990 1991
Rubus strigosus var. strigosus Michx. 4.00 3.89 4.00
Betuja papyrifera Marsh. 4.00 2.33 3.11
Fraxinus pennsylvanica Marsh. 1.11 1.89 2.67
Corylus cornuta Marsh. 2.11 2.00 1.67
Salix bebbiana Sarg. 0.67 0.56 1.44
Cornus stolonifera Michx. 1.11
Rubus allegheniensis Porter 1.11 0.44 0.78
Populus tremuloides Michx. 0.44 0.78 0.67
Quercus rubra var. rubra L. 1.44 0.67
Prurius pensylvanica L. f. 0.33 0.56
Rubus pubescens Raf. 0.78 0.22 0.56
Cornus rugosa Lam. 2.00 1.89 0.44
Prunus virginiana L. 0.33 0.22 0.44
Acer rubrum L. 0.22 0.33 0.22
Amelanchier sp. 0.22 0.22
Dierviila lonicera Mill. 0.56 0.44 0.22
Populus balsamifera L. 0.22 0.33 0.22
Ribes cynosbati L. 0.33 0.11 0.11
Lonicera canadensis Marsh. 0.22
Populus grandidentata Michx. 0.56
Ribes americanum Mill. 0.11
Salix humilis var. humilis Marsh. 1.89 0.11
Salix pedicellaris var. hypoglauca Fern. 0.56

Number of Species: 23

P L O T: 8 Life Form: Climbers

G. Host 2/94
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Species 1989 1990 1991
Vitis riparia var. riparia Michx. 0.44
Parthenocissus quinquefolia (L.) Planch 0.11
Convolvulus sepium L. 0.78
Polygonum convolvulus L. 0.44

Number of Species: 4

P LO T: 8 Life Form: Forbs

Species 1989 1990 1991
Trifolium repens L. 3.56 4.67
Helianthus X  laetiflorus (H. rigidus X  H. tuberosu 1.00 3.22
Aster ciliolatus Lindl. 0.89 2.56
Aster macrophyllus L. 3.00 2.22
Fragaria virginiana Duchesne 1.22 2.22
Conyza canadensis (L.) Cronq. 2.56 1.89
Vicia americana var. americana Muhl. ex Willd. 1.78 1.89
Lathyrus venosus Muhl. ex Willd. 0.33 1.56
Galium triflorum Michx. 0.44 1.33
Thalictrum dioicum L. 1.11 1.33
Cirsium arvense var. arvense (L.) Scop. 0.67 1.00
Potentilla norvegica L. 1.00
Lathyrus ochroleucus Hook. 1.11 0.89
Meliiotus alba 0.89
Uvularia sessilifolia L. 0.67 0.89
Cirsium vulgare (Savi) Tenore 0.11 0.78
Sonchus sp. 0.44 0.78
Meliiotus sp. 0.33 0.67
Aquilegia sp. 0,11 0.44
Galium boreale L. 0.33 0.44
Pteridium aquilinum (L.) Kuhn 0.89 0.44
Silene dichotoma Ehrh. 0.44
Solidago canadensis var. canadensis L. 0.44
Solidago gigantea var. gigantea Ait. 0.11 0.44
Sonchus arvensis L. 0.44 0.44
Agastache foeniculum (Pursh) Kuntze 0.33
Aralia nudicaulis L. 0.11 0.33
Lactuca sp. 0.22 0.33

G. Host 2/94



PLOT: 8 Life Form: Forbs

Species 1989 1990 1991
Verbascum thapsus L. 0.33
Apocynum androsaemifolium L. 0.22
Aster sp. 0.22
Oeum  canadense Jacq. 0.22 0.22
Osmorhiza claytoni (Michx.) Clarke 0.22
Rorippa sp. 0.22
Sanicula marilandica L. 0.22
Sonchus pleraceus L. 0.22
Uvuiaria grandiflora Sm. 0.22
Achillea millefolium ssp. millefolium L. 0.11
Amphicarpaea bracteata (L.) Fern. 0.11
Cirsium sp. 0.11
Epilobium sp. 0.11
Geum  aleppicum Jacq. 0.11 0.11
Oxalis sp. 0.11
Prenanthes alba L. 0.11 0.11
Rumex crispus L. 0.11
Streptopus roseus var. longipes (Fern.) Fassett 0.11
Taraxacum officinale Wiggers 0.11
Cerastium sp. 0.22
Chenopodium album L. 1.00
Epilobium glandulosum var. occidentale (Tr.) Fern. 0.22
Equisetum sp. 0.22
Helianthus sp. 0.67
Matricaria sp. 0.11
Polygonum aviculare L. 0.33
Polygonum cilinode Michx. 0.11
Rorippa islandica var. hispida (Desv.) But. & Ab. 0.44
Sisymbrium sp. 0.11
Solanum sp. 0.78

Number of Species: 58

P L O T: 8 Life Form: Graminoids

r............................................................... ...................  — -----------------
Species 1989 1990 | 1991

Poa compressa L. 0.56 2.67
Carex pensylvanica Lam. 1.671 2.44



PLOT: 8 Life Form: Graminoids
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Species 1989 1990 1991
Phleum pratense L. 0.89 2.00
Agrostis scabra Willd. 0.22 1.11
Agrostis stolonifera var. major (Gaud.) Farw. 0.56
Bromus ciliatus L. 0.44
Juncus tenuis Willd. 0.22 0.44
Poa pratensis var. pratensis L. 0.33 0.44
Bromus kalmii Gray 1.00 0.33
Panicum sp. 0.11 0.11
Carex sp. 1.11
Juncus sp. 0.22
Lolium perenne var. perenne L. 0.11
Panicum capillare L. 0.11

Number of Species: 14

P LO T: 8 Life Form: Woody Deciduous

Species 1989 1990 1991
Rubus strigosus var. strigosus Michx. 1.00 2.00
Betula papyrifera Marsh. 1.67 1.67
Populus tremuloides Michx. 1.78 1.56
Rubus pubescens Raf. 1.56 1.11
Populus grandidentata Michx. 0.89 1.00
Rubus allegheniensis Porter 0.89
Diervilla lonicera Mill. 0.44 0.67
Acer rubrum L. 0.44 0.56
Corylus americana Walt. 0.44 0.56
Rhus radicans var. negundo (Greene) Mulligan ti.22 0.56
Corylus cornuta Marsh. 0.67 0.44
Rosa acicularis Lindl. 0.33
Prunus pensylvanica L. f. 0.11 0.22
Lonicera dioica var. dioica L. 0.11 0.11
Prunus serotina Ehrh. 0.11
Prunus virginiana L. 0.11
Salix pedicellaris var. hypogiauca Fern. 0.11
Rosa blanda Ait. 0.11
Rubus sp. 0.44

G. Host 2/94



PLOT: 8 Life Form: Woody Deciduous
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Number of Species: 19

P LO T: 9 Life Form: Climbers

Species 1989 1990 1991
Polygonum convolvulus L. 0.22

Number of Species: 1

P L O T: 9 Life Form: Forbs

Species 1989 1990 1991
Fragaria virginiana Duchesne 1.67 3.00
Vicia americana var. americana Muhl. ex Willd. 1.33 2.33
Cirsium arvense var. arvense (L.) Scop. 0.67 2.00
Aster macrophyllus L. 2.11 1.89
Conyza canadensis (L.) Cronq. 3.67 1.67
Helianthus X  laetiflorus (H. rigidus X  H. tuberosu 0.11 1.67
Lathyrus ochroleucus Hook. 0.89 1.67
Soiidago canadensis var. canadensis L. 1.67
Aster ciliolatus Lindf. 0.22 1.§6
Aster lateriflorus (L.) Britt. 1.33
Potentilla norvegica L. 1.22 1.33
Thalictrum dioicum L. 0.89 1.33
Aralia nudicaulis L. 0.89 1.22
Epiiobium coloratum Biehler 1.56 1.22
Galium triflorum Michx. 0.22 1.22
Amphicarpaea bracteata (L.) Fern. 0.22 1.00
Epiiobium sp. 0.89 1.00
Pteridium aquilinum (L.) Kuhn 0.78 1.00
Lathyrus venosus Muhl. ex Willd. 0.89
Maianthemum canadense var. canadense Desf. 0.33 0.89
Soiidago gigantea var. gigantea Ait. 0.11 0.78
Taraxacum officinale Wiggers 0.33 0.78
Uvularia sessilifolia L. 0.44 0.78
Athyrium angustum (Willd.) Presl 0.22 0.67
Geranium bicknellii Britt. 2.89 0.67
Geum aleppicum Jacq. 0.22 0.67

G. Host 2/94



PLOT: 9 Life Form: Forbs
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Species 1989 1990 1991
Viola adunca Smith 0.67
Onoclea sensibilis L. 0.11 0.56
Sanicula marilandica L. 0.11 0.56
Soiidago sp. 0.56
Viola renifolia Gray 0.44 0.56
Anemone quinquefolia L. 0.11 0.44
Osmorhiza claytoni (Michx.) Clarke 0.22 0.44
Trifolium hybridum L. 0.44
Trifolium repens L. 0.44
Veronica sp. 0.22 0.44
Viola sp. 0.44
Aster puniceus ssp. puniceus L. 0.33
Aster umbellatus var. umbellatus Mill. 0.22 0.33
Galium asprellum Michx. 0.33
Galium boreale L. 0.33
Lactuca sp. 0.22 0.33
Lycopus americanus Muhl. 0.33
Polygonum cilinode Michx. 1.00 0.33
Ranunculus acris L. 0.11 0.33
Sonchus arvensis L. 0.22 0.33
Viola pubescens var. pubescens Ait. 0.33
Aster sp. 0.22
Cicuta macuiata var. maculata L. 0.22
Cirsium sp. 0.22
Eupatorium perfoliatum L. 0.22
Lycopus uniflorus Michx. 0.22
Scutellaria sp. 0.22
Soiidago missouriensis var. missouriensis Nutt. 0.22 0.22
Soiidago rigida var. rigida L. 0.22
Stachys palustris ssp. palustris L. 0.78 0.22
Streptopus roseus var. longipes (Fern.) Fassett 0.22
Uvularia grancjiflora Sm. 0.22 0.22
Viola macloskeyi Lloyd 0.33 0.22
Antennaria sp. 0.11
Bidens sp. 0.11
Cirsium muticum Michx. 0.11
Cirsium vulgare (Savi) Tenore 0.11 0.11
Crepis sp. 0.11
Epilobium angustifolium ssp. angustifolium L. 0.11
Equisetum sylvaticum L. 0.11

G. Host 2/94
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Species 1989 1990 1991
Lysimachia ciliata L. 0.11
Osmunda claytoniana L. 0.11 0.11
Sonchus sp. 0.11
Alisma subcordatum Raf. 0.22
Aster puniceus ssp. firmus (Nees.) Jones 0.11
Caltha palustris L. 0.33
Chenopodium album L. 0.22
Epilobium strictum Muhl. 0.22
Equisetum sp. 0.22
Impatiens capensis Meerb. 0.22
Polygonum aviculare L. 0.11
Polygonum sagittatum L. 0.11
Ranunculus abortivus var. abortivus L. 0.22
Rorippa sp. 0.11
Rumex orbiculatus Gray 0.11
Sium suave Walt. 0.22
Veronica americana (Raf.) Schwein. 0.33
Veronica peregrina var. peregrina L. 0.44

Number of Species: 84

P LO T: 9 Life Form: Graminoids

Species 1989 1990 1991
Agrostis scabra Willd. 2.78 3.89
Carex sp. 2.56 3.33
Scirpus cyperinus (L.) Kunth 2.44
Poa palustris L. 1.78 2.11
Carex pensylvanica Lam. 1.11 1.22
Calamagrostis canadensis var. canadensis (M) Nut 1.11
Agrostis stolonifera var. major (Gaud.) Farw. 0.89
Eleocharis sp. 0.44 0.56
Carex lacustris Willd. 0.67 0.44
Bromus ciliatus L. 0.22
Cinna latjfolia (Trev.) Griseb. 0.22 0.22
Juncus tenuis Willd. 0.11 0.22
Oryzopsis asperifolia Michx. 0.22
Poa compressa L. 0.22

G. Host 2/94



PLOT: 9 Life Form: Graminoids
Page 27

Species 1989 1990 1991
Typha latifolia L. 0.22 0.22
Bromus sp. 0.11
Alopecurus aequalis Sobol. 0.56
Carex scoparia Schkuhr ex Wiild. 0.22
Glyceria grandis S. Wats. 0.11
Juncussp. 0.22
Poa pratensis var. pratensis L. 0.22

Number of Species: 21

P LO T: 9 Life Form: W oody Deciduous

Species 1989 1990 1991
Rubus pubescens Raf. 1.56 2.44
Popuius tremuloides Michx. 2.00 2.33
Rubus strigosus var. strigosus Michx. 0.44 2.33
Betula papyrifera Marsh. 0.11 1.22
Corylus cornuta Marsh. 0.33 1.00
Salix bebbiana Sarg. 0.67
Diervilla lonicera Mill. 0.56
Popuius grandidentata Michx. 0.33 0.44
Rosa acicularis Lindl. 0.22 0.44
Salix sp. 0.44
Comus stolonifera Michx. 0.22
Acer rubrum L. 0.22 0.11
Fraxinus nigra Marsh. 0.11
Prunus pensylvanica L. f. 0.11
Ribes cynosbati L. 0.11
Corylus americana Walt. 0.33
Quercus rubra var. rubra L. 0.11
Rhus radicans var. negundo (Greene) Mulligan 0.11

Number of Species: 18

P L O T: 10 Life Form: Forbs

G. Host 2/94
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Species 1989 1990 1991
Trifolium repens L. 0.89 2.56
Conyza canadensis (L.) Cronq. 0.78 2.44
Aster macrophyllus L. 1.78 2.33
Fragaria virginiana Duchesne 0.56 2.11
Maianthemum canadense var. canadense Desf. 0.56 1.56
Polygonum cilinode Michx. 0.67 1.56
Vicia americana var. americana Muhl. ex Willd. 0.44 1.33
Anemone quinquefolia L. 0.11 0.89
Aster ciliolatus Lindl. 0.78
Lathyrus venosus Muhl. ex Willd. 0.78
Clintonia borealis (Ait.) Raf. 0.33 0.67
Pteridium aquilinum (L.) Kuhn 0.44 0.67
Solidago hispida var. hispida Muhl. 0.11 0.67
Viola sp. 0.22 0.67
Geranium bicknellii Britt. 0.56 0.56
Cornus canadensis L. 0.11 0.44
Lathyrus ochroleucus Hook. 0.56 0.44
Antennaria sp. 0.33
Athyrium angustum (Willd.) Presl 0.22 0.33
Galium triflorum Michx. 0.22 0.33
Halenia deflexa (Smith) Griseb. 0.33
Potentilla norvegica L. 0.33
Solidago canadensis var. canadensis L. 0.33
Aralia nudicaulis L. 0.56 0.22
Epilobium angustifolium ssp. angustifolium L. 0.11 0.22
Epilobium coloratum Biehler 0.22
Polygonum erectum L. 0.22
Sanicula marilandica L. 0.22
Trifolium pratense L. 0.22
Apocynum androsaemifolium L. 0.11
Galium boreale L. 0.11
Plantago major L. 0.11
Polygonum aviculare L. 0.11 0.11
Taraxacum officinale Wiggers 0.11 0.11
Viola adunca Smith 0.11
Chrysanthemum sp. 0.11
Gnaphalium sp. 0.11
Oxalis dillenii Jacq. 0.11
Petasites sp. 0.11
Streptopus roseus var. longipes (Fern.) Fassett 0.22

G. Host 2/94
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Species 1989 1990 1991
Veronica peregrina var. peregrina L. 0.22

Number of Species: 41

P LO T: 10 Life Form: Graminoids

Species 1989 1990 1991
Poa compressa L. 4.33
Carex pensylvanica Lam. 2.33 3.56
Phleum pratense L. 0.11 1.44
Agrostis stolonifera var. major (Gaud.) Farw. 1.33
Panicum capiliare L. 0.44 1.11
Bromus ciliatus L. 0.89
Agrostis scabra Willd. 0.22 0.67
Agropyron repens var. repens (L.) Beauv. 0.33
Echinochloa crusgalli (L.) Beauv. 0.33
Bromus sp. 0.11
Carex sp. 0.11
Deschampsia cespitosa (L.) Beauv. 0.22
Deschampsia flexuosa (L.) Trin. 0.67
Panicum sp. 0.22
Poa palustris L. 0.11

Number of Species: 15

P L O T: 10 Life Form: Needleieaf Evergreen

Species 1989 1990 1991
Abies balsamea (L.) Mill. 0.11

Number of Species: 1

P L O T: 10 Life Form: Woody Deciduous

G. Host 2/94
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Life Form: Woody Deciduous

Species 1989 1990 1991
Popuius tremuloides Michx. 1.89 2.67
Betula papyrifera Marsh. 0.44 1.22
Rubus pubescens Raf. 0.89 1.22
Rubus strigosus var. strigosus Michx. 0.33 1.22
Prunus pensylvanica L. f. 1.00
Diervilla lonicera Mill. 0.11 0.78
Ribes cynosbati L. 0.11 0.56
Vaccinium angustifolium Ait. 0.11 0.56
Corylus americana Walt. 0.33 0.44
Corylus cornuta Marsh. 0.33
Acer rubrum L. 0.22 0.22
Lonicera sp. 0.22
Prunus virginiana L. 0.22
Prunus sp. 0.89

Number of Species: 14

P L O T : 11 Life Form: Forbs

Species 1989 1990 1991
Trifolium hybridum L. 0.22 4.00
Fragaria virginiana Duchesne 1.22 3.56
Aster ciliolatus Lindl. 2.89
Polygonum cilinode Michx. 1.00 2.89
Potentilla norvegica L. 2.67
Plantago major L. 1.00 2.00
Conyza canadensis (L.) Cronq. 1.22 1.89
Cirsium arvense var. arvense (L.) Scop. 0.22 1.33
Aster macrophyllus L. 0.78 1.22
Epilobium coloratum Biehler 1.22
Oxalis sp. 0.22 1.22
Epilobium sp. 0.78 1.11
Galium triflorum Michx. 0.22 1.11
Cirsium vulgare (Savi) Tenore 0.11 1.00
Pteridium aquilinum (L.) Kuhn 0.11 1.00
Sonchus arvensis L. 0.44 0.89
Taraxacum officinale Wiggers 0.22 0.89
Solidago gigantea var. gigantea Ait. 0.11 0.78

G. Host 2/94
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Species 1989 1990 1991
Trifolium pratense L. 0.44 0.78
Trifolium repens L. 0.33 0.78
Equisetum sylvaticum L. 0.67
Viola sp. 0.67
Anemone quinquefolia L. 0.11 0.56
Geranium bicknellii Britt. 0,44 0.56
Maianthemum canadense var. canadense Desf. 0.56
Vicia americana var. americana Muhl. ex Wilid. 0.22 0.56
Galium boreale L. 0.44
Lycopus americanus Muhl. 0.44
Prunella vulgaris ssp. vulagaris L. 0.44
Solidago canadensis var. canadensis L. 0.44
Viola pubescens var. pubescens Ait. 0.44
Equisetum pratense Ehrh. 0.11 0.33
Geum aleppicum Jacq. 0.33
Lathyrus venosus Muhl. ex Willd. 0.33
Streptopus roseus var. longipes (Fern.) Fassett 0.33
Apocynum androsaemifolium L. 0.22 0.22
Aster umbellatus var. umbellatus Mill. 0.22
Erigeron strigosus var. strigosus Muhl. 0.22
Hepatica americana (DC.) Ker 0.22
Lactuca sp. 0.22
Lysimachia ciliata L. 0.22
Osmunda sp. 0.22
Petasites frigidus (L.) Fries, 0.22
Taraxacum sp. 0.22
Thelypteris palustris Schott 0.22 0.22
Athyrium angustum (Willd.) Presl 0.11
Cirsium muticum Michx. 0.11
Lathyrus ochroleucus Hook. 0.22 0.11
Silene latifolia Poiret 0.11
Thalictrum dasycarpum Fisch. & Lall. 0.22 0.11
Aster sp. 0.11
Chenopodium album L. 0.11
Cirsium sp. 0.11
Equisetum sp. 0.44
Matricaria maritima L. 0.22
Polygonum aviculare L. 0.11
Potentilla sp. 0.11
Sanicula marilandica L. 0.11

G. Host 2/94
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Species 1989 1990 1991
Veronica peregrina var. peregrina L. 1.11

Number of Species: 59

P L O T : 11 Life Form: Graminoids

Species 1989 1990 1991
Poa palustris L. 1.22 4.78
Poa compressa L. 2.67
Bromus ciliatus L. 2.44
Agrostis stolonifera var. major (Gaud.) Farw. 1.78
Cinna latifolia (Trev.) Griseb. 1.67
Agrostis scabra Willd. 0.22 1.44
Carex pensylvanica Lam. 1.11 1.33
Carex sp. 0.44 1.22
Panicum capillare L. 0.56
Scirpus cyperinus (L.) Kunth 0.44
Calamagrostis canadensis var. canadensis (M) Nut 0.22
Phleum pratense L. 0.22 0.22
Bromus sp. 0.44
Milium effusum L. 0.11

Number o f Species: 14

P LO T: 11 Life Form: Needleleaf Evergreen

Species || 1989 1990 1991
Picea sp. I 0.22

Number of Species: 1

P L O T : 11 Life Form: W oody Deciduous

Species 1989 1990 1991
Rubus pubescens Raf. 1.00 2.22

G. Host 2/94
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Species 1989 1990 1991
Rubus strigosus var. strigosus Michx. 2.22
Populus tremuloides Michx. 0.67 1.44
Diervilla lonicera Mill. 1.22
Betula papyrifera Marsh. 0.33 0.78
Amelanchier sp. 0.33
Corylus cornuta Marsh. 0.44 0.33
Saiix bebbiana Sarg. 0.33
Ribes americanum Mill. 0.22
Ribes cynosbati L. 0.22
Acer rubrum L. 0.11
Populus balsamifera L. 0.11 0.11
Prunus pensylvanlca L. f. 0.11
SambUcus pubens Michx. 0.11
Comus stolonifera Michx. 0.22
Corylus americand Walt. 0.11

Number of Species: 16

G. Host 2/94


