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Spacing, Movements, and Soc ia l  Organ izat ion o f  a  Free-Ranging 
Popu la t i on  o f  P ine Voles M ic ro tus  pinetorum 

Randal l  W .  F i t zGera ld  and Dale 11. Madison 
Department o f  B i o l o g i c a l  Sciences 

S ta te  U n i v e r s i t y  o f  New York a t  Binghamton 
Binghamton, New York 13901 

Abs t rac t :  Free- rang ing p i n e  vo les  ( ~ i c r o t u s  p inetorum) were rad io -  
t racked  i n  a  main ta ined orchard environment f rom August t o  November 
1980. P ine  v o l e s  e x i s t e d  i n  d i s c r e t e  non-over lapping f a m i l y  u n i t s  
w i t h  an average o f  6.5 i n d i v i d u a l s  per f a m i l y  u n i t .  Home ranges o f  
f a m i l y  members over lapped ex tens i ve l y ,  and a l l  the  members o f  a  
s i n g l e  f a m i l y  u n i t  u t i l i z e d  one o r  two communal nes t  s i t e s  w i t h i n  
t h e  f a m i l y ' s  t e r r i t o r y .  Males ranged s l i g h t l y  f a r t h e r  than females, 
and females spent more t ime  i n  t he  nes t  than d i d  males. The mat ing 
system appeared t o  be promiscuous w i t h  a  h igh  degree o f  s o c i a l  t o l -  
erance among pregnant and l a c t a t i n g  females and scro ta1 males o f  t he  
same fami l y  group. 

l NTRODUCT l ON 

The development o f  an e f f e c t i v e  i n t e g r a t e d  pest  c o n t r o l  program 
depends on a  complete understanding o f  t he  b i o l o g y  and ecology o f  the 
p e s t  species. T h i s  i nc ludes  a  thorough understanding o f  how the  pest 
i s  s o c i a l l y  organ ized i n  t ime and space. Soc ia l  behavior i n f l uences  
t h e  immediate e f f e c t i v e n e s s  o f  a  c o n t r o l  measure, and i s  probably  
i nvo l ved  i n  t h e  compensatory breed ing t h a t  f o l l o w s  the sudden popula- 
t i o n  d e c l i n e s  r e s u l t i n g  from the  c o n t r o l .  

Besides the  anecdota l  evidence t h a t  p i n e  vo les  a r e  ' l o o s e l y  
c o l o n i a l  ' (Paul, 1970; Boyette,  1966) o r  occur i n  l o c a l  ) y  abundant 
aggregat ions (Benton 1955; Hamilton, 19381, l i t t l e  i s  known about 
t h e  s o c i a l  s t r u c t u r e  o f  t h i s  major pest  species i n  an orchard h a b i t a t .  
The present  s tudy was designed t o  p rov ide  a  d e t a i l e d  d e s c r i p t i o n  o f  
t h e  p i n e  v o l e  s o c i a l  system. Such i n fo rma t ion  cou ld  lead t o  the  
development o f  new c o n t r o l  techniques, o r  pe rm i t  t he  a p p l i c a t i o n  o f  
p resen t  c o n t r o l s  w i t h  b e t t e r  t i m i n g  and g rea te r  e f f e c t i v e n e s s .  

METHODS 

A 0.7 hec ta re  ( I  .75 ac re )  s tudy g r i d  was es tab l  i.shed w i t h i n  a  
l a r g e  app le  orchard b l o c k  i n  Modena ( u l s t e r  county) ,  New York. The 
s tudy  g r i d  cons i s ted  o f  e i g h t  rows (10 meters a p a r t )  o f  s i x t e e n  t r e e s  
each ( 5  meters a p a r t ) .  The g r i d  was l i v e  trapped every two months 
u s i n g  two Sherman l i v e  t r a p s  a t  each t r e e  (128 t rees ;  256 t r a p s ) .  
F i r s t ,  t he  t r a p s  a t  odd ( o r  even) numbered t rees  were opened, b a i t e d  
and checked a t  t h r e e  hour i n t e r v a l s  f o r  a  t o t a l  o f  f o u r  checks. 
Then, t he  t r a p s  a t  even ( o r  odd) numbered t rees  were opened, b a i t e d  
and t r e a t e d  i n  t h e  same manner. Each census pe r iod  took fou r  days 
t o  complete.  



Captured an imals  were marked ( t o e  c l  i p ) ,  sexed, weighted, checked 
f o r  rep roduc t i ve  c o n d i t i o n  (ma1 es: s c r o t a l  o r  non-scrota1 ; females: 
pregnant,  l a c t a t i n g ,  p e r f o r a t e  and/or imper fo ra te ) ,  examined f o r  
pelage s t a t u s  ( a d u l t  o r  j u v e n i l e )  and aged. Animals under 16 grams 
were cons idered t o  be j u v e n i l e s ;  animals 16 t o  20 grams, subadul ts  
(un less they were r e p r o d u c t i v e l y  a c t i v e  i n  which case they were con- 
s ide red  t o  be a d u l t s ) ;  and an imals  g rea te r  than 20 grams, a d u l t s .  

Radio te lemetry  was employed i n  o rde r  t o  record the  exact  pos i -  
t i o n  o f  i n d i v i d u a l  vo les  i n  t ime  and space. Conventional r a d i o t e l e -  
met ry  equipment was used (AVM Instrument Co., Champaign I l l i n o i s ) ,  
i n c l u d i n g  S M - I  t r a n s m i t t e r s ,  m u l t i p l e  LA-12 rad io rece i ve rs ,  and 
handheld Yagi and m i n i - l o o p  antennae. Voles t o  be g i ven  r a d i o t r a n s -  
m i t t e r s  were t ranspor ted  t o  t h e  l a b  i n  i n d i v i d u a l  cages. A f t e r  e t h e r  
anesthes ia ,  each v o l e  was g i ven  a r a d i o t r a n s m i t t e r  package, which was 
encapsulated i n  wax and s u r g i c a l l y  implanted i n t o  t h e  abdominal c a v i t y  
( I .P . )  th rough an i n c i s i o n  i n  t h e  v e n t r o l a t e r a l  abdominal w a l l .  Each 
r a d i o t r a n s m i t t e r - b a t t e r y  u n i t  was pretuned t o  a d i f f e r e n t  f requency, 
and each weighed approx imate ly  10% o f  t h e  v o l e ' s  t o t a l  we ight .  Voles 
w i t h  implants  were re tu rned  t o  t h e i r  o r i g i n a l  capture  s i t e s  w i t h i n  s i x  
hours o f  t h e i r  capture ,  and data  c o l l e c t i o n  was delayed several  days t o  
a l l o w  t h e  an imals  t o  a d j u s t  t o  t h e  package. 

S ince we were l o o k i n g  f o r  a maximum amount o f  v o l e  i n t e r a c t i o n ,  
and s i n c e  p r e l i m i n a r y  recap tu re  data  suggested ve ry  l i t t l e  cross-row 
movement, vo les  w i t h i n  a s i n g l e  c e n t r a l  t r e e  row were chosen t o  be 
radiotagged. Every p i n e  v o l e  g r e a t e r  than 20 grams, and se lec ted  
p i n e  v o l e s  g r e a t e r  than 16 grams, were implanted w i t h  t r a n s m i t t e r s  on 
two separate  occasions. The f i r s t  t e lemet ry  session covered a p e r i o d  
f rom August 25 t o  September 10, 1980, and i nvo l ved  18 animals (10 
males, 8 females).  The second sess ion ran f rom October 21 through 
November 15, 1980, and i nvo l ved  22 an imals  (12 males, 10 females) .  
Each t e l e m e t r y  sess ion cons i s ted  o f  reco rd ing  h o u r l y  p o s i t i o n s  on 
each i n d i v i d u a l  f o r  a t o t a l  o f  f i v e  24 hour per iods.  

RESULTS AND DISCUSSION 

Trapping data  suggested t h a t  c e r t a i n  i n d i v i d u a l s  cou ld  be 
grouped toge the r ,  s i n c e  they were c o n s i s t e n t l y  caught i n  t h e  same 
t r a p s  w i t h i n  t h e  same row ( ~ i ~ .  1) .  Only s i x  o u t  o f  256 recaptures 
e x h i b i t e d  c ross  row movement. 

Telemetry data  conf i rmed t h e  group assoc ia t i ons  found i n  t he  
t r a p p i n g  data  and c l e a r l y  demonstrated cohesiveness w i t h i n  groups 
and segregat ion between groups. Cohesiveness w i t h i n  groups was 
shown by t h e  ex tens i ve  o v e r l a p  between members o f  each s o c i a l  group 
(F ig .  2).  Telemetry and t r a p p i n g  data  i n d i c a t e d  t h a t  group members 
were i n d i v i d u a l s  be long ing t o  t h e  same fam i l y ,  s i nce  young grew t o  
a d u l t  s i z e  vo les  w i t h i n  t h e i r  pa ren ta l  groups. The average f a m i l y  
u n i t  o f  t h e  f i v e  moni tored conta ined 6.5 i n d i v i d u a l s ,  w i t h  an average 
compos i t ion  o f  1.7 a d u l t  s c r o t a l  males, 0.8 a d u l t  non-scrota1 males, 



Fig.  1 .  I nd iv idua l  groupings o f  p ine voles 
revealed by t rapp ing  data. Dots = trees, 
boxes = groups o f  associated ind iv idua ls .  

1.7 reproduc t i ve ly  a c t i v e  females ( i  .e. pregnant, l a c t a t i n g  and/or 
per fo ra te ) ,  0.7 subadults, and 1.6 juven i les .  A1 1 fami l y  members 
u t i l i z e d  one o r  two communal nest  s i t e s  w i t h i n  the fami l y  t e r r i t o r y ,  
and i t  was no t  uncommon t o  f i n d  a l l  the members o f  a  s i n g l e  fami l y  
u n i t  i n  t h e  same nest  a t  the  same time. Nest s i t e s  were assigned t o  
those loca t ions  which c o n s t i t u t e d  a  minimum o f  20% o f  the t o t a l  pos- 
i t i o n s  f o r  a l l  f a m i l y  members. Our c r i t e r i o n  f o r  nest s i t e s  was 
confirmed i n  p r e l  iminary s tud ies and when predators (skunks?) excav- 
ated some nest  loca t ions  i n  the  present study. F i f t y - t h r e e  percent 
o f  a l l  p o s i t i o n s  f o r  a l l  males were recorded a t  next s i t e s ,  w h i l e  
t h i s  f i g u r e  was 57% f o r  females. 



F ig .  2. Telemetry der ived home ranges 
o f  fou r  fami l y  u n i t  members. Each range 
i s  represented by the area enclosed by a 
l i n e  connect ing the outermost pos i t i ons  
recorded dur ing one te lemetry  session. . 
Dots = t rees,  t r i a n g l e s  = nest  s i tes .  
Distance between adjacent t rees = 5 meters. 

The mating system appears t o  be promiscuous 
w i t h i n  f a m i l y  groups; and a h igh  degree o f  soc ia l  
to lerance e x i s t s  between a l l  fami l y  members, re- 
gard less o f  age o r  reproduct ive condi t ion.  
Pregnant and l a c t a t i n g  females were o f t e n  found 
together  a t  the  same nest  s i t e ,  as were scrota1 
males. 

A second s i g n i f i c a n t  f i n d i n g  re in fo rced  by 
te lemetry  was t h a t  each fami l y  u n i t  was a d isc re te ,  
non-overlapping e n t i t y ,  p r i m a r i l y  r e s t r i c t e d  t o  
several t rees w i t h i n  a s i n g l e  t r e e  row ( ~ i ~ .  3).  
Family u n i t s  demonstrated a h igh  degree o f  imper- 
m e a b i l i t y  and permanence, thus e x i s t i n g  as closed 
s o c i a l  un i t s .  

Home range est imates der ived from the telemetry data ind ica te  
l i n e a r  ranges w i t h  an average w id th  f o r  both males and females o f  
th ree  meters (conforming t o  the approximate d r i p l i n e  o f  the t rees 
w i t h i n  the row). Males had s l i g h t l y  longer home ranges (X = 18.6 
meters, N = 22) than those est imated f o r  females (X = 14.1 meters, 
N = 18). The average fami ly  u n i t  occupied a t e r r i t o r y  16.6 meters 
long and 3.0 meters wide (N = 5). 

F ig .  3. (on next  page) Home ranges of the widest ranging 
i n d i v i d ~ l a l  from each fami l y  u n i t  (polygons). Segregation 
between f a m i l y  u n i t s  i s  near l y  complete. Boxes i l l u s t r a t e  
the  degree o f  segregation apparent from t rapping data. 
Dots = trees, t r i a n g l e s  = nest  s i tes .  





Future research w i l l  inc lude a con t inua t ion  o f  the censuslng 
procedure f o r  the c o l l e c t i o n  o f  base l i n e  data on reproduction, 
m o r t a l i t y  and d ispersal .  I n  add i t i on ,  three more telemetry sessions 
a r e  scheduled (March-Apr i I, May-June and ~ u l y - ~ u ~ u s t ) .  These ses- 
sions, along w i t h  t rapping data, should prov ide the information 
needed t o  answer the fo l low ing  quest ions: 

1) How permanent a r e  these fami l y  u n i t s ?  Are they s tab le 
throughout the year? 

2) To what extent  a r e  the fami l y  u n i t s  impermeable t o  
ou ts iders?  Do scrota1 males o r  recep t i ve  females cross soc ia l  
boundries dur ing the peak breeding season? 

3) What i s  the mode o f  d i spersa l?  How are  the new fami ly  
u n i t s  formed? 

4)  How much t ime i s  spent i n  and ou t  o f  the nest,  by which 
f a m i l y  members, on what t imetable? 

Hopeful ly,  these and o ther  quest ions w i l l  be answered i n  the up- 
coming months. 
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