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RESULTS OF DEER EXCLOSURE STUDIES 
I N  NORTHEASTERN PENNSYLVANIA 

To d d o n s t r a t e  how dee r  browsing a f f e c t s  n a t u r a l  t r e e  
s eed l ing  and sp rou t  reproduct ion,  two groups of deer  exclo- 
su re s  were e s t ab l i shed  i n  t h e  Pocono Mountains of nor theas t -  
e rn  Pennsylvania. Study of these  exc losures  a f t e r  seven 
growing seasons confirms what o the r  s t u d i e s  elsewhere have 
found: t h a t  when deer  a r e  t oo  numerous f o r  t h e i r  n a t u r a l  
food supply, i t  i s  impossible  t o  achieve a balanced mu l t i p l e  
u se  of f o r e s t  land f o r  both timber product ion and w i l d l i f e  
h a b i t a t .  

The I n s t a l l a t i o n s  

S t r i p s  through young oak-maple s t ands  had been c l ea r -  
cu t ,  except f o r  an occas iona l  oak l e f t  f o r  mast, by t h e  
S t a t e  Game Commission i n  February 1953. The purpose was t o  
provide deer  browse: f e l l e d  t r e e s  were no t  completely sever- 
ed, bu t  were l e f t  hinged t o  t h e  stumps t o  prolong l i f e  i n  
t h e  crowns f o r  browsing. 

The exc losures  were b u i l t  about 3 months l a t e r  i n  
t he se  c lear -cu t  s t r i p s .  Bulky s l a s h  was removed t o  f a c i l i -  
t a t e  t h e  fenc ing  job and t he  l a t e r  examinations f o r  seed- 
l i n g s .  Each of t he  two groups of exc losures  cons i s t ed  of 
t h r e e  1/40-acre square plots--two contiguous ones surrounded 
by 8-foot fence and one open check p l o t .  The check p l o t s  
were loca ted  10  o r  more f e e t  from t h e  o t h e r  p l o t s  s o  a s  no t  
t o  be a f f ec t ed  by deer  t r a i l i n g  around the  fences .  



NUMBER OF TREES PER ACRE 

Figure 1.--Number of seedl ings  per acre ,  by he igh t  or d .b .h .  
c l a s s ,  ou t s ide  and i n s ide  exc  losures .  



Figure 2.--A check p lo t ,  showing form and growth of 
seedlzngs and sprouts. 

One of each fenced p a i r  of p l o t s  o r i g i n a l l y  was rab- 
bi t-proofed with f i n e  wire ne t t ing ,  but  t he  n e t t i n g  broke 
down o r  was d is turbed  by vandals, so  the  fenced p l o t s  can be 
considered as  dupl ica tes ,  excluding deer  only. 

Resul t s  

Af ter  seven growing seasons ( f a l l  of 1959), develop- 
ments a t  t he  two p l o t  l oca t ions  were s imi lar ,  s o  the  d a t a  
a r e  combined i n  the  following summary of r e s u l t s :  

a Seedlings genera l ly  were more numerous i n  t h e  fenced 
p l o t s  than i n  the  open check p l o t s ;  t h i s  was p a r t i c u l a r l y  

t r u e  of t he  s i z e  c l a s ses  l a r g e r  than 2 f e e t  t a l l  ( f i g .  1 ) .  
The considerable numbers of 1- t o  1.9-foot seedl ings  on the 



Figure 3.--Dense aspen reproduction ins ide an exclosure 
at  the same locat ion as check plot  shown i n  Figure 2.  



check p l o t s  included many stems t h a t  had been browsed back 
but  no t  ki l led--s tems t h a t  o therwise  would have grown i n t o  
l a r g e r  s i z e s .  

Di f fe rences  between fenced and check p lo t s - - t ha t  is, 
browsing ef fects--were most marked on aspen, s a s s a f r a s ,  haw- 
thorn, and t h e  viburnums. Aspen was completely e l imina ted  
from t h e  check p l o t  i n  t h e  one l o c a t i o n  where i t  occurred 
( f i g .  2 ) )  whereas a dense s t and  developed where p ro t ec t ed  
i n s i d e  t h e  fence  ( f i g .  3 ) .  That t h i s  was a t r u e  t rea tment  
e f f e c t ,  and no t  exp l a inab l e  by a dea r t h  of i n i t i a l  s tock ing  
of aspen on t h e  check p lo t ,  was shown by i n t e r i m  t a l l i e s :  
4,600 aspen stems pe r  a c r e  i n  1954; down t o  39 stems p e r  
a c r e  i n  1957; and none i n  1959. 

Numbers of sp rou t  clumps were no t  markedly a f f e c t e d  by 
exposure t o  browsing, except,  poss ib ly ,  s e rv i cebe r ry  and 

hawthorn. Eviden t ly  browse was p l e n t i f u l  enough l o c a l l y ,  a s  
a r e s u l t  of t h e  1953 c u t t i n g s ,  s o  t h a t  sp rou t  clumps gener- 
a l l y  were ab l e  t o  surv ive .  

a Although numbers of  sp rou t  clumps were l i t t l e  a f f e c t e d  by 
browsing, average numbers of stems pe r  clump, average 

he igh ts ,  and average crown spreads  were s u b s t a n t i a l l y  re -  
duced ( f i g .  4 ) .  Sprouts  of t h e  more d e s i r a b l e  spec ies ,  such 
as  whi te  oak and red  maple, were almost twice a s  t a l l  i n s i d e  
t h e  exc losures  a s  on t h e  check p l o t s .  

The growth form of bo th  s eed l i ngs  and sp rou t s  o u t s i d e  t h e  
exc losures  was gene ra l l y  shrubby and misshapen from r e -  

peated browsing ( f i g .  2)) a s  compared t o  t h e  normal, reason- 
ably s t r a i g h t  stems of  t h e  same spec i e s  found i n s i d e  t h e  
fences  ( f i g .  3 ) .  

Discussion 

Because of  t h e  browse c u t t i n g  i n  1953 and subsequent 
sprout ing,  cons ide r ab l e  deer  food was a v a i l a b l e  l o c a l l y ,  and 
t h e  d e s t r u c t i v e  e f f e c t s  of dee r  on commercial t imber spec i e s  
were no t  s o  s t r i k i n g  a s  may sometimes be  seen.  Some stems 
gradua l ly  were g e t t i n g  above d e e r ' s  reach and w i l l  form some 
s o r t  of f o r e s t  s t and .  

The e l im ina t i on  of aspen p o i n t s  up t h e  e f f e c t  t h a t  
deer  o f t e n  have on beaver and o the r  w i l d l i f e .  Aspen is t h e  
most important  food of beaver i n  t h e  Northeast  (Martin,  e t  
a .  1 9 5 .  And i t  has  of t e n  been observed t h a t ,  where bea- 
ve r  f e l l  aspen i n  overpopulated deer  ranges, suckers  t h a t  
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would normally r e p l a c e  t he se  f e l l e d  t r e e s  a r e  e l imina ted  by 
deer  browsing, and t h e  beaver move ou t .  

I n  a normal s e l e c t i v e  t imber -cu t t ing  opera t ion ,  ex- 
c e s s i v e  deer  herds  could be expected t o  have an even g r e a t e r  
i n f l uence  on reproduc t ion  than  on our  s tudy  a r e a s  because 
l e s s  browse would be  produced. Even where browse is abun- 
dan t  and r egene ra t i on  is a b l e  even tua l l y  t o  form a c losed  
s tand,  a heavy deer  popula t ion  can s t r .ongly i n f l uence  t h e  
q u a l i t y  and composition of t h e  new f o r e s t  with r e spec t  t o  
bo th  t imber  and w i l d l i f e  h a b i t a t  va lues .  
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