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COLONIZATION OF AN ABANDONED ORCHARD BY 

PINE VOLES (MICROTUS PINETORUM) 

J .  A. Cranford, J. Harr ison and T. L. Der t ing 
Biology Department 

V i r g i n i a  Po ly techn ic  I n s t i t u t e  & S t a t e  Unive r s i ty  
Blacksburg, VA 24061 

H a b i t a t  s e l e c t i o n  by p ine  vo les  (Microtus pinetorum) has  
been a t t r i b u t e d  t o  cover dens i ty  (Goertz,  1971; Pau l ,  1970) 
s o i l  cond i t ion  (Benton, 1955; F i she r  and Anthony, 1980),  and 
food resources  (Noffs inger ,  1976; Paul.  1970).  Goertz (1971) 
r epor ted  t h a t  p ine  v o l e s  were d i s t r i b u t e d  i n  d i v e r s e  h a b i t a t s ,  
b u t  t h e r e  was a  c l o s e  c o r r e l a t i o n  wi th  he igh t  and d i v e r s i t y  of 
g r a s s .  Miller and Getz (1969) found populat ions  i n  s lop ing  
upland woods, Benton (1955) i n  d ry  woods, and Paul (1970) i n  
hardwood s l o p e s  wi th  a  c l o s e  c o r r e l a t i o n  between d i s t r i b u t i o n  
and amount of ground cover .  S o i l  type has been examined by 
Benton (1955) and F i s h e r  and Anthony (1980) and they have shown 
t h a t  p i n e  v o l e s  a r e  a s soc ia ted  wi th  l i g h t  s o i l s  containing 
moderate l a y e r s  of humus. These f a c t o r s  a r e  important t o  reduce 
p reda t ion ,  moderate t h e  e f f e c t  of r a i n  and temperatures ,  and 
permit t h e  excavat ion of f o s s o r i a l  n e s t s  and tunne l s .  

Noffs inger  (1976) has  demonstrated t h a t  t h e  amount of 
d i g e s t i b l e  energy and a v a i l a b i l i t y  of food sources  were 
important  f a c t o r s  a f f e c t i n g  b i r t h  and death  r a t e s  of p ine  v o l e s  
when abandoned and maintained orchards  were compared. Behavioral 
c h a r a c t e r i s t i c s  of p ine  v o l e s  have been assoc ia ted  wi th  
decreased meadow v o l e  d e n s i t y  a s  p ine  vo les  appear t o  be a  more 
aggress ive  s p e c i e s  (Smith, 1975). Paul (1970) has  shown t h a t  
p ine  v o l e s  appear t o  r e p l a c e  meadow v o l e s  when they a r e  sympatr ic  
i n  f avorab le  h a b i t a t s .  Trapping and te lemetry  methods i n d i c a t e  
t h a t  p i n e  v o l e s  have low d i s p e r s a l  capac i ty  and home ranges  
100 m2 o r  l e s s  i n  s i z e  (Ge t t l e ,  1975).  

A l l  t h e s e  r e p o r t s  a r e  from e s t a b l i s h e d  pine  v o l e  populat ions  
and n o t  from t h e  i n i t i a l  co lon iz ing  event and subsequent develop- 
ment of a  l o c a l  populat ion.  .There fo re ,  t h i s  r e sea rch  p r o j e c t  
i s  d i r e c t e d  a t  unders tanding what s i t e  q u a l i t i e s  permit p i n e  
vo le  c o l o n i z a t i o n  i n  a r e a s  where they have been h i s t o r i c a l l y  
a b s e n t ,  b u t  where i t s  compet i tor ,  t he  meadow v o l e  (Microtus 
pennsylvanicus) ,  is common. 

METHODS AND MATERIALS 

I n  an  i s o l a t e d  abandoned orchard i n  Montgomery County 
V i r g i n i a ,  which contained an  e s t a b l i s h e d  meadow v o l e  populat ion,  
two g r i d s  (0.25 h e c t a r e  i n  s i z e )  were e s t a b l i s h e d  i n  June 1980. 
Each g r i d  cons i s t ed  of f o u r  t r e e  rows (10 t r e e s  per  row) and 
5 a i s l e  rows wi th  94 and 102 t r a p s i t e s  per  g r i d .  The g r i d s  were 



separa ted  by 35 meters  of continuous h a b i t a t  and were trapped 
monthly (7000 t r a p  n i g h t s  t o  d a t e ) .  A i s l e  rows had l a r g e  Sherman 
t r a p s  5  meters  a p a r t  and t r e e  rows had 2  smal l  Sherman t r a p s  a t  
each t r e e  s i t e .  Traps were b a i t e d  wi th  crimped o a t s  and app les  
and were placed i n  vo le  runs .  A l l  t r e e  t r a p s  were dug i n t o  runs  
and covered wi th  t a r  paper.  

Meadow v o l e  and whi te  footed mice (Peromyscus leucopus) 
popu la t ions  were monitored throughout t h e  s tudy whi le  p ine  v o l e  
populat ions  were monitored a f t e r  the  r e l e a s e  of 94 p ine  vo les  
(47 male,  47 female) i n  September. Two p a i r s  were r e l eased  a t  
each t r e e  on t h e  c e n t r a l  po r t ion  of t h e  c o n t r o l  g r i d .  A l l  t rapped 
animals  were e a r  tagged, t o e  c l ipped ,  sexed, measured ( t o t a l  
l e n g t h  and body l e n g t h ) ,  and rep roduc t ive  cond i t ion  recorded 
( t e a t s ,  vagina,  and t e s t e s ) .  A l l  t r a p  and recap tu re  d a t a  was 
recorded on g r i d  maps t o  no te  t h e  a r e a s  of ove r l ap  and movement 
p a t t e r n s  w i t h i n  t h e  populat ion.  Populat ion d e n s i t i e s  f o r  a l l  
s p e c i e s  were c a l c u l a t e d  by a  modified Lincoln index and MNKA 
both b e f o r e  and a f t e r  p ine  vo le  in t roduc t ion .  Pine  vo les  were 
o r i g i n a l l y  r e l eased  on one g r i d  ( con t ro l )  bu t  subsequent move- 
ment p a t t e r n s  l ead  t o  t h e i r  es tabl ishment  on t h e  o t h e r  g r i d  
(exper imental ) .  

RESULTS AND DISCUSSION 

Meadow v o l e  populat ion es t ima tes  were 71 pe r  0.25 h e c t a r e s  
on t h e  c o n t r o l  g r i d  and 30 per  0.25 h e c t a r e  p r i o r  t o  t h e  
i n t r o d u c t i o n  of p ine  v o l e s .  White footed mouse populat ion 
d e n s i t i e s  v a r i e d  between 10  and 25 pe r  0.25 hec ta re  throughout 
t h e  sample per iod.  Af te r  t h e  i n t r o d u c t i o n  of 97 pine  vo les  t o  
t h e  c o n t r o l  g r i d ,  a  marked d e c l i n e  of meadow vo les  occurred 
reducing t h e  dens i ty  t o  41 pe r  0.25 h e c t a r e .  The experimental 
g r i d  showed no d e c l i n e  i n  d e n s i t y  and a s  these  a r e  pa i red  g r i d s  
t h e  d e n s i t y  changes on t h e  c o n t r o l  g r i d  a r e  a t t r i b u t a b l e  t o  t h e  
presense  of t h e  pine  v o l e s .  By t h e  November t rapping period 
meadow v o l e  d e n s i t y  on t h e  c o n t r o l  g r i d  recovered t o  75 per  
0.25 h e c t a r e .  Between t h e  i n t r o d u c t i o n  (September 20) and t h e  
November assay,  p ine  v o l e  d e n s i t y  dec l ined  from 94 t o  14 per  
0.25 h e c t a r e s  on t h e  c o n t r o l  g r i d .  The experimental g r i d  dens i ty  
of meadow vo les  inc reased  from 30 i n  October t o  51 i n  November. 
P ine  v o l e s  i n i t i a l l y  colonized t h e  experimental g r i d  (from t h e  
c o n t r o l  g r i d )  i n  October and continued t o  co lon ize  through 
December reaching a  s t a b l e  d e n s i t y  of 30 per  0.25 hec ta re .  
From November t o  December t h e  d e n s i t i e s  of meadow vo les  on both 
g r i d s  exh ib i t ed  a normal win te r  d e c l i n e  t o  a  s t a b l e  over-winter 
d e n s i t y  between 30 and 40 per  0.25 h e c t a r e .  Of the  o r i g i n a l  
p ine  v o l e  in t roduc t ion ,  34% a r e  known t o  be  a l i v e  v i t h  5  new 
unmarked animals caught s i n c e  t h e  October in t roduc t ion .  By 
backdat ing,  based on s i z e  and weight,  t hese  were born on t h e  
g r i d s  i n  l a t e  October,  e a r l y  November and e a r l y  January. 

Pine  v o l e s  were p r imar i ly  loca ted  on the  experimental g r i d  
wi th  58% of cap tu res  on t r e e  rows, which is not  s a t i s t i c a l l y  



d i f f e r e n t  (xL=0.72) from random. The genera l  movement of p ine  
vo les  from t h e  s i t e  of r e l e a s e  was from t h e  c o n t r o l  t o  t h e  lower 
h a l f  of t h e  exper imental  g r i d .  Trap recap tu re  d a t a  i n d i c a t e s  
t h a t  p ine  v o l e s  showed a s t r o n g  preference f o r  t h a t  h a b i t a t  
s e c t i o n .  Meadow v o l e s  s h i f t e d  i n  d i s t r i b u t i o n  both on t h e  
c o n t r o l  and exper imental  g r i d s .  The cen te r  of meadow v o l e  
d i s t r i b u t i o n  p r i o r  t o  p ine  vo le  in t roduc t ion  on t h e  c o n t r o l  g r i d  
was l o c a t e d  between t r a p s i t e s  7 and 12 on a l l  rows bu t  fol lowing 
t h e  i n t r o d u c t i o n  meadow v o l e ' s  s h i f t e d  t o  occupy t h e  range 
between t r a p  s i t e  one and seven. 

Both m i c r o t i n e  s p e c i e s  co-occurred a t  l e s s  than 3% of t h e  
t r a p  s i t e s  dur ing  any sample i n t e r v a l  and over t h e  September- 
March sample per iod l e s s  than 16% co-occurred on t h e  experimental 
and l e s s  than 10% co-occurred on t h e  c o n t r o l .  On each g r i d  25% 
o r  l e s s  than 25 s i t e s  f a i l e d  t o  cap tu re  any Microtus z. bu t  
o f t e n  caught whi t e  footed mice. On t h e  high d e n s i t y ,  experimental 
g r i d ,  34 s i t e s  caught only  meadow v o l e s ,  wh i l e  21 s i t e s  caught 
only  p ine  v o l e s .  On t h e  c o n t r o l  g r i d  50 s i t e s  were meadow vo les  
whi le  7 s i t e s  caught only  p i n e  v o l e s .  Other spec ies  co-occurring 
on these  g r i d s  w e r e s h o r t t a i l  shrew (Blar ina  brevicauda) ,  e a s t e r n  
chipmunk (Tamias s t r i a t u s ) ,  e a s t e r n  c o t t o n t a i l  (Sylvi lagus  
f l o r i d a n u s ) ,  l e a s t  weasel  (Mustela n i v a l i s ) ,  and common opossum 
(Didelphis  m a r s u p i a l i s ) .  

Smith i n d i c a t e d  p ine  vo les  were dominant t o  meadow vo les  
i n  behav io ra l  t e s t s  and our  d a t a  i n d i c a t e  t h a t  an i n t e r a c t i o n  
does occur  which r e s u l t s  i n  a p a r t i a l  r e d i s t r i b u t i o n  of meadow 
v o l e s .  P ine  v o l e s  could co lon ize  t h e  site i n  t h e  presence of 
a w e l l  e s t a b l i s h e d  compet i tor  and the  h i s t o r i c a l  l a c k  of p ine  
vo les  a t  t h e  s i t e  is probably due t o  d i s t r i b u t i o n a l  problems. 
Over t h e  snowfree extremely cold  win te r  both spec ies  were reduced 
i n  t o t a l  numbers wi th  t h e  p ine  vo les  reaching a c r i t i c a l  low 
d e n s i t y .  Analysis  of s i t e  f a c t o r s  important t o  co lon iza t ion  
and p e r s i s t e n c e  on t h e  s i t e  is c u r r e n t l y  being evaluated.  
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