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ABSTRACT

FOOD HABITS AND ECOLOGY OF 
BEAVERS IN SOUTHEASTERN VIRGINIA

John Lennox Echtem ach, J r .
Old Dominion U n iv e rs ity , 1982

The food h a b its  and ecology o f th re e  beaver co lon ies  in  James 

C ity  County, V irg in ia  were s tu d ie d . V egetation surrounding th e  

co lo n ies  was c h a rac te r iz e d  a s  southern  mixed hardwood fo re s t  or 

lowland swamp f o r e s t .  Stream flow  values ranged from 0.013 to  O.369
O

m /s e c .  Water depth  ranged from 0*5 to  ^ .0  m. C aloric  value of 13 

h eav ily  used woody sp ec ies  ranged from 3305 to  62.0k c a l /g .  Consider

ab le  seasonal v a r ia t io n  was noted  in  most sp ec ies  w ith th e  lowest 

c a lo r ic  values noted  in  summer. No re la t io n s h ip  was found between 

c a lo r ic  value and frequency o f u se . F resh  c u ttin g  was monitored 

on a weekly b a s is  and a  t a l l y  was made o f a l l  cu t stumps. Chi-square 

a n a ly s is  was used to  determ ine food p re fe ren ces . A lder, t u l ip  po p la r, 

red  maple, willow, w hite oak, bayberry, dogwood, p in e , ironwood, 

viburnum, beech, and spicebush were h eav ily  used. The l a t t e r  th re e  

sp ec ies  have no t been p rev io u sly  rep o rted  in  th e  l i t e r a tu r e  a s  food 

f o r  b eavers. Beavers were found to  be a c t iv e  year-round, b u ild ing  

an ex tensive  food cache but u sing  i t  only l ig h t ly .
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INTRODUCTION

The heaver i s  a  member o f th e  Order Rodentia, th e  gnawing mammals. 

I t  belongs to  th e  fam ily  C asto rid ae , which i s  rep resen ted  in  North 

America by a- s in g le  sp ec ie s , C asto r canadensis . Beavers were form erly 

common over much o f th e  U nited S ta te s  and Canada. They have much th e  

same d is t r ib u t io n  today but t h e i r  numbers a r e  much reduced due to  

tra p p in g . Being sem i-aq u atic , they  a re  always found along waterways. 

Beavers a re  b e s t recognized by la rg e  gnawing in c is o r s ,  a  broad, f l a t ,  

h a i r le s s  t a i l ,  and webbed f e e t .  Beavers reach  a  body leng th  o f 62 to  

75 cm and weigh 13 to  27 kg a s  a d u lts  (Hammond, 1943).

Beavers a re  probably b e s t known fo r  t h e i r  t r e e - f e l l in g  and dam- 

b u ild in g  a c t i v i t i e s .  Although they  o ften  b u ild  lodges of s t ic k s  and 

mud in  a  pond, in  some a re a s  they  may d ig  burrows in to  th e  bank o f a  

stream  o r lak e . Beavers e a t th e  bark , cambium, and sm all tw igs o f th e  

t r e e s  they  c u t .  C e rta in  t r e e  sp ec ies  may be cu t p r e fe re n tia l ly  fo r  

food. In  summer, they  may feed  more h eav ily  on herbaceous growth such 

a s  c a t t a i l s  (Typha s p p .) ,  arrowhead (S a g it ta r ia  s p p .) ,  and w ater l i l y  

(Nuphar s p p .) .  At most la t i tu d e s ,  beavers co n stru c t caches o f 

branches in  t h e i r  ponds each f a l l  and rem ain a c tiv e  throughout th e  

w in te r, feed ing  from th e se  caches. Beavers a re  m ostly noctu rnal, 

becoming a c t iv e  soon a f t e r  sundown and ceasing  a c t iv i ty  before dawn in  

most c a ses . They a re  o ccasio n a lly  seen during  th e  day, e sp ec ia lly  

during  th e  f a l l  when they  a re  g a th erin g  branches fo r  th e  w in ter food 

cache (Slough, 1978).
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The most common type o f heaver colony c o n s is ts  o f a  mated p a i r ,  

young o f th e  y ea r ( k i t s ) ,  and y e a r lin g s  ( th e i r  young o f th e  p rev ious 

year) (Hammond, 1943) • The two y ea r o lds e i th e r  leave  o r a r e  d riv en  

out o f  th e  colony in  m ating season. Females u su a lly  hreed a t  two and 

a  h a l f  y ears  o f age . The m ating season u su a lly  begins a t  th e  end o f 

January and extends through February. A s in g le  l i t t e r  of two to  

fo u r k i t s  i s  born d u rin g A p ril o r  May (Brenner, 1964-). Beavers a re  

lo n g -liv ed , l iv in g  up to  11 y e a rs  in  th e  w ild . They a re  a ls o  h igh ly  

m obile, sometimes moving 1 .6  to  9 .6  km from t h e i r  b ir th p la c e .

The beaver, an  im portant f u r  anim al, was e x tirp a te d  over la rg e  

p a r ts  o f  i t s  range due to  o v er-trap p in g . By 19H* th e  beaver was 

la rg e ly  absent from V irg in ia . In  1932, a  re - in tro d u c tio n  program was 

s ta r te d .  Beavers from th e  n o rth e rn  s ta t e s  were su cc e ss fu lly  r e 

in troduced  in to  se v e ra l lo c a tio n s  (Augusta, C h e s te rfie ld , C raig, 

Cumberland, Dinwiddie, G ile s , Goochland, and P rince George co u n tie s) 

in  V irg in ia  and served a s  nucleus popu la tions fo r  l a t e r  in tro d u c tio n s  

in to  o th e r  p a r ts  o f  th e  s t a t e .  Beavers a r e  p re sen tly  found in  alm ost 

a l l  p a r ts  o f  V irg in ia , w ith  t h e i r  h ig h es t d en s ity  being in  th e  p ied 

mont a re a  (V irg in ia  Game Commission, unpublished).

The food h a b its  o f beavers have been th e  su b je c t o f numerous 

s tu d ie s  throughout most o f North America. The major r e s u l t s  o f  th e se  

s tu d ie s  a re  summarized in  Table 1.

The most common type o f study has focused on counts o f cu t 

stumps to  determ ine food p re fe ren ce . Examples o f t h i s  type of study 

in c lu d e  Atwood (1938), Aldous (1938), Hammerstrom and Blake (1939)» 

Shandle and A ustin  (1939)» Shandle, e t  a l .  (194-3)* Jahoda (1948), 

Townsend (1953)* Hay (1958), H a ll ( i 960) ,  Brenner (1962) and P locher

2
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( 1979> unpublished d a ta ) .

O ther s tu d ie s  have focused on th e  co n ten ts  o f th e  food cache 

to  determ ine food p re fe ren ces . S tu d ies  o f t h i s  type include Hammond 

(1943) > and Slough (1978) • Slough (1978) a ls o  observed th a t  th e  

placem ent o f s t ic k s  in  th e  cache can re v e a l food p reference . A lder 

(Alnus s p .)  o ften  was used to  c o n s tru c t a  r a f t  to  secure th e  food 

cache underneath . P re fe rre d  foods may he used in  p lace  of a ld e r  to  

c o n s tru c t th e  r a f t ,  i f  they  e x is t  i n  abundance.

S evera l s tu d ie s  have taken  an im portan t s te p  by comparing th e  

a v a i l a b i l i ty  o f a  t r e e  sp ec ie s  w ith  th e  number c u t. This i s  done in  

f ix e d  p lo ts  surrounding th e  beaver colony. S tu d ies  o f t h i s  type 

in c lu d e  Chabreck (1958), A leksiuk (1970)» and Jenkins (1979)*

Chabreck (1958) a l s o  noted th a t  beavers de-barked r a th e r  than cu t 

24 p e rcen t o f  a l l  woody p la n ts  over one in ch  in  d iam eter. This was 

r a r e ly  observed to  k i l l  th e  p la n t .  He a ls o  observed th a t  th e  beavers 

were a c t iv e  throughout th e  w in te r  in  th e  m ild c lim ate  o f Louisiana. 

Perhaps because o f t h i s  prolonged a c t iv i t y ,  a  food cache was not 

co n s tru c ted  fo r  w in te r .

In  a  study based on ex ten siv e  observation , Svendsen (1980) 

observed th a t  bark was h eav ily  used f o r  food in  sp rin g  and f a l l .

In  summer th e  beavers sw itched and made heavy use o f aq u a tic  and 

herbaceous growth. A leksiuk (1970) observed th a t  leav es  and growing 

t i p s  o f willow (S a lix  s p .)  were th e  b eav ers ' main summer food.

A leksiuk (1970) a lso  noted a  s tro n g  c o r re la t io n  between th e  

c a lo r ic  and p ro te in  con ten t o f  woody foods and th e  ex ten t to  which 

they  were u t i l i z e d .  Willow bark was found to  be h igher in  p ro te in  

and c a lo r ie s  than  aspen o r a ld e r .

4
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Prom th e  above s tu d ie s , i t  i s  c le a r  th a t  aspen (Populus s p .)  i s  

a  favored food of northern  beavers. However, th e  s ta tu s  o f sp ec ies  

such a s  willow (S a lix  n ig ra ) , green ash  (F raxinus pennsy lvan icus), 

t u l i p  p o p la r (L iriodendron t u l i p i f e r a ) , ironwood (Carpinus c a ro lin -  

ia n a ) , and o th ers  commonly found in  so u th easte rn  V irg in ia  i s  unknown 

and should be in v e s tig a te d . O vera ll, th e re  seem to  be few s tu d ie s  of 

beaver food h a b its  and ecology in  th e  sou th eastern  U nited S ta te s .

The o v e ra ll o b jec tiv e  o f t h i s  study was to  in v e s tig a te  th e  

ecology o f beavers in  so u th easte rn  V irg in ia . The o v e ra ll o b jec tiv e  

was d iv ided  in to  th e  fo llow ing primary and secondary o b jec tiv es .

The primary o b jec tiv es  were to :

1) Determine th e  food h a b its  o f  beavers, both in  w in ter and 

summer, and to  rank foods in  o rder o f p reference .

2) Analyze th e  v eg e ta tio n , in c lu d in g  th e  t r e e  and shrub under

s to ry , o f d if f e r e n t  h a b ita ts  to  compare what i s  a v a ila b le  

to  what i s  taken a s  food or f o r  co n stru c tio n  m a te r ia ls .

3) Analyze stream  flow and w ater depth  in  d if f e re n t  h a b ita ts  

f o r  comparison and c o n tra s t .

k) Determine th e  c a lo r ic  con ten t o f  d if f e r e n t  woody foods.

5) Monitor a c t iv i ty  o f beavers on a  year-round b a s is .

The secondary o b jec tiv es  were to :

1) Separate those sp ec ies  cu t f o r  food from those used only 

in  co n stru c tio n .

2) Observe co lon ies  lo ca ted  in  study a re a s  f o r  d a ta  on popula

t io n  s tru c tu re  and movements.

5
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STUDY AREA

The study s i t e s  a re  lo ca te d  on th e  Peninsula Scout R eservation 

(Camp Chickahominy) in  th e  town o f L ig h tfo o t, James C ity  County, 

V irg in ia . The camp entrance i s  lo ca ted  on S ta te  Route 6 l l ,  approxi

m ately 800 m from th e  in te r s e c t io n  of Routes 6 l l  and 6 l4 . Three 

heaver co lon ies  were s tu d ied , a l l  lo ca ted  on Yarmouth Creek o r i t s  

t r ib u ta r i e s .  In  a d d itio n , f iv e  o th er co lo n ies  in  th e  a rea  were 

v is i te d  re g u la r ly . F ie ld  work began in  January 1980 and ended in  

March 1981. See F ig . 1 f o r  th e  lo c a tio n  o f a l l  study a re a s .

The f i r s t  colony (h e re a f te r  r e fe r re d  to  a s  " th e  swamp") i s  

lo ca ted  400 m downstream from th e  lak e  on Yarmouth Creek. The 

creek ru n s  in  a  broad, fla t-b o tto m ed  rav in e  roughly 100 m wide. The 

h i l l s  on e i th e r  s id e  slope g e n tly . The beavers have b u i l t  a  dam 

ac ro ss  th e  rav in e  which r a is e d  th e  w ater le v e l  to  0 .5  to  1 .5  e  deep 

f o r  100 m behind th e  dam. The base o f th e  rav in e  supports a  fo re s t  

o f  green ash  and red  maple (Acer rubrum) w ith  an understory  of a ld e r  

(Alnus s e r r u la ta ) , viburnum ( Viburnum nudum), spicebush (Lindera 

benzoin), and green ash  and maple seed lin g s . The h i l l s id e s  support a  

mixed hardwood f o r e s t  w ith an  understory  o f mountain la u re l  (Kalmia 

l a t i f o l i a ) and hardwood sa p lin g s . In  w in te r th i s  a rea  fre ez e s  over 

fo r  one to  two weeks a t  a  tim e, g en era lly  longer than  th e  o ther a re a s  

because i t  l i e s  ju s t  n o rth  o f a  s teep  h i l l  and consequently i s  shaded 

by th e  h i l l .

The second colony ( re fe r re d  to  a s  " the  pond") i s  loca ted  on a

6
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t r ib u ta r y  o f Yarmouth Creek approxim ately 800 m downstream from 

Campsite Two, in  th e  sh o rt-te rm  camping a re a . The pond was formed a t  

th e  ju n c tio n  o f two sm all stream s when a  logging road was b u i l t  ac ro ss  

th e  deep rav in e , blocking i t  o f f .  Beavers l a t e r  moved in to  th e  a rea  

and b u i l t  a  dam a to p  th e  ro ad , r a is in g  th e  w ater le v e l  to  fo u r m deep. 

The pond has roughly 300 m o f  sh o re lin e . The predominant shrub i s  

mountain la u r e l  w ith  an o v ersto ry  of mixed hardwoods. Beech (Fagus 

g ra n d ifo lia )  and maple sap lin g s  a re  a lso  im portant in  th e  understory . 

One a rea  o f a  q u a r te r  h ec ta re  was c leared  and p lan ted  in  p ine (Pinus 

v irg in ia n a  and P . ta e d a ) . In  w in ter th e  pond free z e s  over fo r  

p e rio d s  o f one week o r more.

The th i r d  colony ( re fe r re d  to  a s  " the  lake") i s  lo ca ted  in  a  man- 

made lak e  in  th e  main camp. The lake  has approxim ately f iv e  h ec ta res  

o f su rface  a rea  and about 1 .5  km of sh o re lin e . The lake  i s  surrounded 

by a  mixed hardwood f o r e s t .  In  some a re a s , mountain la u re l  i s  th e  

dominant understo ry  p la n t .  O ther a re a s  have a mix o f hardwood sap lin g s  

and dogwood (Coraus f lo r id a ) . A lder and willow a re  most common in  

sm all swampy a re a s  along stream s feeding  th e  la k e . Clumps of bayberry 

(Myrica c e r i f e r a ) , a ld e r ,  and willow grow along th e  w a te r 's  edge.

There a re  a lso  ex tensive  patches o f c a t t a i l s  (Typha l a t i f o l i a ) . The 

la k e  had been in h ab ited  by m uskrats but none was observed during th e  

s tudy . The lak e  has heavy re c re a tio n a l  use (swimming and boating) 

d u ring  th e  daytime in  summer, but rece iv es  only l ig h t  use in  o th e r 

seasons. In  w in te r, th e  lak e  su rface  fre ez e s  so lid  f o r  periods up to  

one week, but otherw ise i s  r e la t iv e ly  ic e  f re e .
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METHODS

Food H abits -  A t a l l y  o f a l l  stumps and de-barked t r e e s  was made 

in  each a re a . The t a l l y  included  th e  diam eter o f th e  cu t stump and 

id e n t i f ic a t io n  to  sp ec ie s . Stumps were id e n t i f ie d  "by hark  and wood 

ch a ra c te rs  and hy any huds o r  sp rou ts  p re se n t. Stems p e r  h ec ta re , 

c a lc u la te d  fo r  each spec ies  from h a b ita t  a n a ly s is  (see  below) were 

then  added to  th e  number cu t p e r h ec ta re  to  provide th e  t o t a l  number 

of stems o f each sp ec ies  a v a ila b le  p er h ec ta re . The number cu t per 

h ec ta re  was compared to  th e  number o f stems p e r h ec ta re  to  determ ine 

a  p ercen t u t i l i z a t i o n  f o r  each sp ec ies . This percen t u t i l i z a t io n  

was used to  rank foods in  o rd er of p re fe ren ce . C hi-square a n a ly s is  

was done on th e  sp ec ies  cu t in  each study a re a . The observed value 

f o r  each species  was th e  number of stems cu t p e r h ec ta re . The 

expected values were derived  a s  fo llow s: The t o t a l  number o f stems

cu t p e r h ec ta re  was d iv ided  by th e  t o t a l  number o f stems a v a ila b le  

to  y ie ld  a  p ercen t use. The number a v a ila b le  p e r h ec ta re  o f each 

spec ies  was m u ltip lie d  by th i s  f ig u re  to  y ie ld  th e  expected value 

fo r  each sp ec ies . C hi-square a n a ly s is  was a lso  done by seasons on 

th e  sp ec ies  cu t in  each study a re a . The observed value was th e  number 

of f re s h  cu t stumps o f a  sp ec ies  in  a  season. The expected value 

was derived  from th e  t o t a l  number o f f re s h  cu ts  in  a season d iv ided  

by th e  number o f sp ec ies  cu t in  th a t  season, assuming p ro p o rtio n a l use 

o r no p re fe ren ce .

O bservations on th e  m a te r ia ls  used to  co n s tru c t th e  dam and food

9
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cache were made to  help  determ ine th e  uses o f d if f e r e n t  sp ec ie s . The 

amount o f c u ttin g  p e r  u n it  tim e was determ ined by marking cu t stumps 

w ith  p a in t and checking a t  re g u la r  in te rv a ls  (Brenner, 1962). This 

method allowed c u tt in g  a c t iv i ty  to  he m onitored on a  year-round b a s is .

H ab ita t A nalysis  -  The v eg e ta tio n  surrounding a c t iv e  beaver 

co lo n ies  was sampled to  determ ine d e n s ity  and im portance values 

(C u r tis , 1959) f o r  each sp e c ie s . The methods were s e le c te d  fo r  tim e- 

e f f ic ie n c y , ease o f use by one person, and accuracy o f r e s u l t s  f o r  

th e  v eg e ta tio n  type sampled. I t  was r e a l iz e d  th a t  a  s in g le  sampling 

method used in  a l l  th re e  a re a s  would have made comparisons o f th e  

r e s u l t s  more v a l id .  However, because o f th e  p h y sica l d iffe re n c e s  a t  

each o f th e  th re e  s i t e s ,  i t  was not f e l t  th a t  any s in g le  sampling 

method could be used by one in v e s t ig a to r  w ithout s ig n if ic a n t ly  

hampering e i th e r  e f f ic ie n c y  o r accuracy . T herefore , a  d if f e r e n t  

sampling method was used in  each a re a . In  da ta  ev a lu a tio n s  o f a l l  

a re a s , a l l  oaks o f th e  red  oak group were lumped, a s  were V irg in ia  

and lo b lo l ly  p in es.

The swamp (Area A) was sampled using  th e  p o in t-cen te red  q u a r te r  

method (Cottam and C u rtis , 1956). A b a se lin e , which marked the  

f a r th e s t  ex ten t o f beaver a c t i v i t y  (c u ttin g s )  from th e  dam, was la id  

out ac ro ss  one end o f th e  ra v in e  and extended up th e  h i l l s id e s  f o r  

approxim ately 30 m on each s id e . A s e r ie s  o f p a r a l le l  l in e s ,  extending 

to  th e  beaver dam, ra n  from th e  b ase lin e  a t  r ig h t  an g le s , w ith  a  

minimum o f 15 m between l in e s .  The lo c a tio n  o f sampling p o in ts ,  a  

minimum o f 10 m a p a r t ,  was determ ined on th e se  l in e s  by drawing 

random numbers from a  ta b le .  At each sampling p o in t, fo u r q u a r te rs  

were l a id  out (9 0 °). D istances to  th e  n e a re s t t r e e  and shrub or

10
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sa p lin g  were measured in  each q u a r te r . Diameter a t  "breast heigh t 

(DBH) was recorded  f o r  a l l  t r e e s .  These d a ta  were used to  c a lc u la te  

r e l a t iv e  im portance values and stems p e r  h ec ta re  f o r  each species 

(C u r tis , 1959) • R e la tiv e  im portance values fo r  t r e e s  were c a lc u la te d  

a s  th e  sum o f th e  r e la t iv e  d e n s ity , dominance, and frequency, d iv ided  

by th re e .  R e la tiv e  im portance values f o r  sap lin g s and shrubs were 

c a lc u la te d  u sing  th e  sum o f th e  r e la t iv e  d en s ity  and frequency 

d iv id ed  by two.

The pond (Area B) was sampled using  2 by 50 m s t r i p  p lo ts  s e t  

10 m a p a r t .  These p lo ts  s ta r te d  a t  th e  shore and extended up th e  

h i l l  50 m o r f u r th e r ,  to  th e  f a r th e s t  ex ten t of beaver a c t iv i ty .  In  

each p lo t ,  th e  p resence, number o f in d iv id u a ls , and diam eter ( fo r  

t r e e s )  were recorded  f o r  each sp e c ie s . These da ta  were used to  c a l 

c u la te  r e la t iv e  im portance va lues and stems per h ec ta re  f o r  each 

sp ec ies  (C u r tis , 1959)*
2

The a rea  around th e  lak e  (Area C) was sampled using 100 m 

c i r c u la r  p lo ts .  I n i t i a l l y ,  th e  lake su b je c tiv e ly  was divided  in to  

d i f f e r e n t  v eg e ta tio n  ty p es , f o r  example, mixed hardwoods w ith  mountain 

l a u r e l .  The approxim ate a re a  ( in  m ) o f  each type was determ ined by 

m easuring th e  sh o re lin e  and th e  d is ta n c e  from shore to  beaver a c t iv i ty .  

Using th i s  estim ated  a re a , th e  number o f p lo ts  needed f o r  a  te n  percen t 

sample was determ ined. The number o f p lo ts  used was u su a lly  doubled 

to  in c re a se  confidence in  th e  r e s u l t s .  The p lo ts  were la id  out in  

p a ir s  a t  re g u la r  in te r v a ls ,  th e  in te rv a l  depending on th e  len g th  o f 

sh o re lin e  sampled. The c e n te r  o f  th e  f i r s t  p lo t  was 6 m from shore, 

th e  c e n te r  o f th e  second p lo t  was 10 m from th e  c e n te r  o f th e  f i r s t .

The c e n te r  o f each p lo t  was on a  l in e  running a t  r ig h t  ang les to  th e
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sho re . T rees were sampled in  a  c i r c u la r  p lo t  o f 5 .6  m ra d iu s  and 

sap lin g s  and shrubs were sampled in  a  nested  p lo t  o f 2 .5  m ra d iu s .

In  each p lo t ,  th e  p resence, number o f in d iv id u a ls , and diam eter ( fo r  

t r e e s  over 10 cm in  d iam eter) were recorded  f o r  each sp ec ies . This 

allow ed th e  c a lc u la tio n  o f r e l a t iv e  im portance values fo r  each sp ec ies  

(C u r tis ,  1959)* The number o f stems p e r  h ec ta re  fo r  each species was 

a lso  c a lc u la te d .

In  a l l  methods, a l l  l in e s  were l a id  out w ith a  l iq u id - f i l l e d ,  

hand-held compass (S ilv a  b ran d ). A ll d is ta n c e s  were measured w ith  a 

ran g efin d er (Ranging brand) and a l l  t r e e  d iam eters were measured w ith  

a  m etric  d iam eter ta p e .

Stream A nalysis  -  Stream flow  was measured by th e  method des

c rib ed  by Robins and Crawford (195*0 • The volume of th e  stream  bed 

was determ ined and flow  was measured w ith a  stopwatch. Measurements 

were made upstream from beaver co lo n ie s , w ater depth  was measured 

w ith a  m eter s t ic k ,  and a  permanent s tak e  was l e f t  in  each a rea  to  

reco rd  changes in  w ater dep th .

Bomb C alorim etry -  The c a lo r ic  value o f 13 species o f t r e e s  and 

shrubs b e lieved  to  re p re se n t th e  main foods o f beavers in  th e  study 

a re a s  was determ ined. A f u l l  s e t  o f samples was c o lle c te d  in  each 

season and analyzed f o r  seasonal v a r ia tio n  in  th e  c a lo r ic  value o f 

stem s. For each sp ec ie s , a  composite sample was made by pooling th e  

bark and cambium from f iv e  in d iv id u a ls .  Bark and cambium were removed 

from th e  lower p o rtio n  of th e  p la n ts  s in ce  t h i s  p a r t  of th e  stem was 

more commonly ea ten  by th e  beavers than  th e  bark on th e  branches 

and tw ig s . The woody p la n ts  were se le c te d  a t  random from th e  th re e  

study a re a s  and rep resen ted  th e  range o f d iam eters most commonly
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used by beavers. A ll samples were oven-dried a t  70° C f o r  48 hours, 

then  ground in  a W iley m ill  using  #60 mesh screen  and then  pressed  

in to  p e l l e t s .  P e l le t s  were oven-dried f o r  one hour a t  70° C and 

d esicca ted  p r io r  to  bombing. Samples were bombed in  a  non-ad iabatic  

P a rr  bomb ca lo rim e te r. A benzoic a c id  s tandard  was bombed p r io r  to  

th e  bombing o f each d a y 's  s e t  o f samples. C aloric values were com

pared to  u t i l i z a t io n  percentages to  see whether c a lo r ic  value had 

any re la tio n s h ip  to  th e  use o f a  spec ies  a s  food. S pecia l a t te n t io n  

was pa id  to  seasonal v a r ia tio n  in  c a lo r ic  value compared to  seasonal 

food p re fe ren ces .

Food Cache A nalysis -  Dams, lodges, and food caches construc ted  

by beavers were d ism antled and analyzed to  determ ine th e  spec ies  o f 

woody p la n ts  th a t  were used in  t h e i r  c o n s tru c tio n . Food caches were 

o f prim ary in te r e s t  in  r e f le c t in g  food p re fe ren ces .

O bservations -  D ire c t observations were made to  determ ine 

a c t iv i ty  tim es and fo rag ing  behavior. O bservation was a lso  the  

prim ary census method s ince  l iv e - tra p p in g  was unsuccessfu l. On th e  

average, two days each week were spent in  th e  f i e ld  during  th e  course 

pf t h i s  study . T his amounted to  120 days t o t a l ,  o r 30 days in  each 

season. Many of th e  d ay lig h t hours were spent in  in d ire c t  ev a lu a tio n  

o f food h a b its  and behavior through stump counts, food cache a n a ly s is ,  

and o th e r  means. Two evenings each month (30 n ig h ts  o r 180 hours) 

were devoted to  observations of th e  beavers in  th e  study s i t e s .  The 

bulk o f th e  observations were made a t  th e  lak e  s i t e ,  from th e  shore o r 

by canoe. O bservations were made from tw il ig h t  u n t i l  m idnight. I n i t 

i a l l y ,  observations were a lso  made a t  dawn (5:00 a.m. u n t i l  f u l l  

l i g h t ;  f iv e  mornings o r 20 h o u rs ) , but t h i s  was d iscontinued  since
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no beavers were ever seen a t  th a t  tim e of day.

The number o f  beavers c o n s is te n tly  observed a t  a  s i t e  was 

considered to  be th e  popu la tion  s iz e .  A fte r  population  s iz e  was 

determ ined, i t  was m onitored by th e  amount of f re s h  c u ttin g . Any 

change in  th e  amount o f f re s h  c u ttin g s  was assumed to  rep re sen t a  

p o te n t ia l  change in  th e  beaver population  s iz e ,  l a t e r  v e r if ie d  by 

d i r e c t  observation .

RESULTS

H ab ita t A nalysis -  In  th e  swamp s i t e  (Table 2 ) ,  th e  most 

im portan t (based on R ela tiv e  Importance Value—RIV) t r e e  species 

( in  o rder, g re a te s t  to  l e a s t )  were green a sh , red  maple, and sweet 

gum (Liquidambar s ty r a c i f lu a ) . The most im portan t shrubs and sap lin g s  

in  th e  swamp were a ld e r ,  sp icebush , green ash , viburnum, red  maple, 

and ironwood.

The swamp i s  bordered by a  mixed hardwood f o r e s t .  The most 

im portan t t r e e s  were hickory (Carya tom entosa), w hite oak (Quercus 

a lb a ) , beech, re d  oak (Quercus coccinea . Q. f a lc a te ,  Q. ru b ra ) , and 

tu l i p  p o p la r. The most im portan t shrubs and sap lin g s  were mountain 

la u r e l ,  ironwood, h o lly  ( i l e x  opaca). highbush b lueberry  (Vaccinium 

corymbosum). and w hite oak.

At th e  pond s i t e  (Table 3)» th e  most im portant t r e e s  were

14
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Table 2 . Relative Importance values (RIV) for species of trees, saplings, and shrubs found in the swamp 
study s it e .  The le tter s  (A-D) refer toi A) trees, and B) saplings and shrubs in the swamp, 

_________ C) trees, and D) saplings and shrubs on the h ills id es  bordering the swamp.____________________

Species
A

RIV
B

RIV
C

RIV
0

RIV

Fraxlnus pennsylvanlca ^7.5 15.3 ------- 1.1
Acer rubrum 28.5 12.5 — 1.1
Llquidambar stvraclflua 12.*r — 6.6 -------

Ulmus americana 7.0 ------- — -------

Carpinus caroliniana 3.0 12.5 2.6 17.3
Alnus serrulate — 21.c — -------

Lindera benzoin — 20 A — -------

Viburnum nudum — 13.3 — -------

Viburnum rafidulum — it .6 — -------

Carya tomentosa — — 23.6 2.5
Quercus alba — — 16.1 9.3
Fame grandifolia — — 15.* -------

Quercus rubra, Q. falcata, 
9 . coccinea

— — 13.2 2.5

Liriodendron tullp ifera — — 11.0 -------

Ilex  opaca — — 7.8 17.0
Pinus vlrginiana, P, 

taeda
— 1.6 —

Corpus florida — — 0.7 1.1
Kalmla la t ifo l la — — — 27.8
Vacoinium corvmbosum — — 10.2



Table 3. Relative importance values (RIV) for species of trees,
saplings, and shrubs found in  the pond study s i t e .

The le t te r s  (A-B) refer to: A) trees, and B) saplings and 

shrubs.___________________________________________________

Species
A

RIV
B

RIV

Quercus alba 24.2 2 .5

Faeus gxandifolia 22.3 10.8

Pinus vireiniana. p. 13-8 * .3

taeda

Quercus rubra. Q. f  a lcata . 12.2 3-2

Q. coccinea

Carya tomentosa 10.5 3.2

Liriodendron tu lin ifera 6.5 4 .4

Acer ruhrum 5-9 12.8

Fraxinus pennsvlvanica 1.4 < 1 .0

Ilex  opaca 0.9 9-1

Platanus occidentails 0.6 < 1 .0

Salix  nigra 0.6 ---

Kalmia la t ifo l ia --- 26.2

Kyrica cerifera --- 4.5

Cornus florida --- 4.0

Sassafras albidua --- 3-6

Nvssa svlvatica --- 3.2

Liquidambar stvraciflua --- 1.4

Castanea puaila --- 1.0

Cercis canadensis ---- < 1 .0

Qxydendron arboreum --- < 1 .0

Asimina triloba --- < 1 .0

Diospvros virglnlana ---- < 1 .0

Prunus serotina --- < 1 .0

Juninerus vireiniana ---- < 1 .0

Axalia spinosa ---- <1.0

Carpinus caroliniana --- <1.0
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w hite oak, "beech, p in e , red  oak, and h ickory . The most im portant 

sap lin g s  and shrubs were mountain la u r e l ,  red  maple, and beech.

The v eg e ta tio n  a t  th e  lak e  s i t e  (Table ty) was d iv ided  in to  

f iv e  d i f f e r e n t  a re a s , which were then  compared using Jaccard ’s Index 

o f s im i la r i ty  (Mueller-Dumbois and E llenberg , 197*0 • The r e s u l t s ,  

p resen ted  in  Table 5» in d ic a te  th a t  Area One was d i s t in c t  from a l l  

o th e r  a re a s , being 15 percen t s im ila r  o r l e s s .  Areas Three, Four, 

and F iv e  were 75 percen t s im ila r  in  t r e e  spec ies  and could be 

grouped a s  having a  common o v ersto ry  makeup. Area Two was only 55 

p e rcen t s im ila r  in  t r e e  sp ec ies  to  Areas Three, Four, and F ive.

Area Two had th e  same dominant t r e e  spec ies  a s  Areas Three, Four, and 

F ive but had more sp ec ies  p re se n t, causing th e  lower s im ila r i ty  value. 

Area Two probably could be grouped w ith Areas Three, Four, and Five 

in  o v ersto ry  makeup. Areas Two, Three, Four, and Five supported 

somewhat d if f e r e n t  shrub and sap lin g  communities w ith s im ila r i ty  

v alues o f 50 to  62 p e rcen t.

Area One covered th e  sm all swamps along feeder creeks and con

s is te d  o f sap lin g  and shrub growth only. The most im portant sap lin g s 

and shrubs were w illow , t u l i p  po p la r, and a ld e r .  A common overstory  

f o r  Areas Two, Three, Four, and F ive would include w hite oak, beech, 

p in e , h ickory , re d  maple, and red  oak. A common sap ling  and shrub 

un d ersto ry  would in c lu d e  mountain la u r e l ,  red  maple, h o lly , h ickory , 

w hite oak, and beech.

In  c a lc u la tin g  th e  number of stems p e r  h ectare  from th e  lake 

s i t e ,  an average d e n s ity  was c a lcu la te d  f o r  species in  Areas Two 

through F iv e . This average d e n s ity  was used to  determ ine stems p er 

h e c ta re . D e n s itie s  of sp ec ies  in  Area One were used to  c a lc u la te
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Table 4 . R elative importance values (RIV) fo r  sp ec ies o f tr e e s , sap lin gs and shrubs found a t  the lake

study s i t e .  The l e t t e r s  (a- I )  r e f e r  to :  A) sa p lin g s  and shrubs in  a rea  1, 3) t r e e s ,  and

C) sa p lin g s  and shrubs in  a re a  2 , D) t r e e s ,  and E) sa p lin g s  and shrubs in  a rea  3 , F) t r e e s ,  and

C) sa p lin g s  and shrubs in  a rea  4 . K) t r e e s ,  and l )  s a n lin rs  and shrubs in  a rea  5._______________

S u e d e s
A

RIV
3

RIV
c

RIV
D

RIV
E

RIV
F

RIV
G

RIV
K

RIV
T

RIV

S a lix  n ic ra 38.2 ---- 7 .5 ------- ------- ------- ------- ------- -------

L iriodendron tu l in l f e r a 21.0 4 .6 ------- ------- ---- ------- 6.5 ------- -------

Alnus s e r ru la ta 16.6 ------- ------- ------- ------- ------- ------- ------- -------

Kvrica c e r i f e ra 6.0 -------- ------- ------- ------- ------- ------- ------- 1.9

Rhus c o u a llin a 5-9 ------- ------- ---- ------- ------- 2.3 ------- -------

Llndera benzoin 4 .5 ------- ------- ------- ------- ------- 2 .3 ------- -------

Carpinus ca ro lin ian a 3 .4 1 .0 3 .1 ------- ------- ------- 3.2 ------- -------

Viburnum rafldulum 2 .0 ------- ------- ------- ---- ------- — ------- -------

Frax inus nennsvlvanlea 2 .0 ------- ------- ------- ------- ------- — ------- -------

Quercus a lb a ------- 33 .4 15 .7 14.8 ------- 40.3 — 31.0 -------

Carva toaen tosa ------- 20.3 8 .0 13-2 7.3 14.3 £ .0 5 .1 3 .9

P inus v ire in ia n a . ? . ------- 11.7 5-4 4 .4 6.8 11.9 4 .6 21.5 1.9

taeda

Acer rubrum ------- 9 .7 15.2 14.5 9 .6 3 .2 23-5 10.2 15.3

Quercus ru b ra . Q. f a ic a ta 1 9 .2 5 .6 13.0 2 .3 — 2 .3 12.2 —

Q. cocclnea

Faeus e za n d lfo lia ------- 3-7 4 .5 35-4 1.9 23.5 9.8 12.4 6.4

Nyssa sv lv a tic a ------- 3 .5 1 .6 — — — 5.3 ------- 1.9

I le x  opaca ------- 1*9 11 .6 — 7.8 3 .1 8.5 3-1 7.9

Llquidambar s tv ra c if lu a ---- ------- 7 .6 3-8 1.9 3 .1 — 2.2 —

Cornus f lo r id a ------- ------- 4 .9 — 3.8 — 5-5 ------- —

S assa fra s  albldum ---- ------- 3 .1 — 2 .3 — 4 .6 ------- 2 .4

Kalmla l a t i f o l i a 49.8 — 6 .5 ------- 52.9

C ercis canadensis ---- -------- — — 5-9 — 5-5 ------- 1.9

Jun iperus v ire in ian a — — — — 1-5 1 .9
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Table 5* P er cen t s im ila r i ty  (From J a c c a rd 's  Index o f S im ila r ity )  

o f v eg e ta tio n  a re a s  a t  th e  lak e  study s i t e .

P er cen t S im ila r ity  (Tree ispecies)

AREA. NUMBER

AREA

NUMBER

AREA

NUMBER

— 5^ 54 58

— 75 77

— 77

—

la x i ty  (£ 

1

Japling

2

15

and shi

LREA not 

2

0

mb spec 

IBER

4

14

:ie s)

i

5

— 56 6 l 38

— 62 57

— 50

—
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stems p e r  h ec ta re  f o r  th o se  sp ec ie s .

Stream Flow and W ater Depth -  Stream flow  and w ater depth 

measurements were taken  in  A p r il,  1980 (Table 6 ). Stream flow in to  

th e  swamp study s i t e  was 0.369 m ^/sec, and no dram atic changes in  

stream  flow  were observed during  th e  study . Water depth  in  th e  swamp 

v a ried  from 0 .5  m to  1 .5  m over th e  study a re a , w ith  ex tensive a re a s  

o f deep w ater ( l  m o r more) c lo se  to  th e  dam and lodge. Water depth  

f lu c tu a te d  from 2 to  10 cm (+ o r - )  when th e  a rea  was occupied by 

beavers, but when th e  beavers l e f t  th e  a re a , w ater depth  dropped 

by 70 cm, suggesting  th a t  continued maintenance o f th e  dam i s  

re q u ire d .

Stream flow in to  th e  pond study s i t e  was 0.013 m /s e c ,  and no 

m ajor changes in  stream  flow  were observed during  th e  study. Water 

depth  in  th e  pond was 0 .5  m to  1 m c lo se  to  shore, and 2 to  4 m in  

th e  c e n te r . W ater depth  v a ried  from 2 to  6 cm (+ o r - )  when th e  a rea  

was occupied by beavers, bu t when beavers l e f t  th e  a re a , w ater depth  

dropped by 70 cm.

By d e f in i t io n ,  th e  lak e  study s i t e  had no stream  flow . Streams 

feed in g  in to  th e  lak e  were comparable in  flow to  those  a t  th e  pond. 

W ater depth  a t  th e  lak e  v a ried  from 0 .5  m to  1 m near shore, to  15 

m i n  th e  c e n te r . A lso, a  sm all beaver dam was b u i l t  on one stream 

feed in g  th e  la k e . The w ater depth  behind th e  dam was 0 .5  m to  1 .5  m. 

The stream  flow in to  th e  dammed a rea  was comparable to  stream flow 

a t  th e  pond.

Composition o f Colonies -  The swamp was in h ab ited  by beavers 

f o r  a t  l e a s t  one y ea r  p r io r  to  th e  study , based on th e  presence o f an 

old food cache (Slough, 1978). One beaver in h ab ited  th e  a rea  from th e
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Table 6 . Stream flow  and w ater depth a t  swamp, pond, and lake  study 

s i t e s .  ____________________________________  ___

Study s i t e Stream flow  (m /se c ) Water depth (m)

Swamp 0.369 0 .5  to  1.5

Pond 0.013 0 .5  to  fc.O

Lake Not measured 0 .5  to  15.0

Lake (sm all dam) =0.013 0 .5  to  1 .5
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s t a r t  o f th e  study u n t i l  A p r il,  1980. The a rea  was unoccupied over 

th e  summer and e a r ly  f a l l ,  1980. A s in g le  heaver moved in to  th e  a rea  

in  October, 1980 and remained u n t i l  th e  end o f th e  study (March, 1 9 8 l).

The pond was occupied by beavers f o r  a t  l e a s t  one y ea r p r io r  to  

th e  study based on th e  presence of o ld food caches (Slough, 1978).

The a rea  had been in h ab ited  by a  mated p a i r .  However, th e  female was 

removed by fu r  tra p p e rs  a t  th e  s t a r t  o f th e  s tudy . The male remained 

u n t i l  May, 1980, when he l e f t ,  leav in g  th e  a rea  unoccupied over th e  

summer and e a rly  f a l l .  The a re a  was b r ie f ly  occupied by a s in g le  

beaver in  November and December, 1980, but a fte rw ard s , i t  was unoccu

p ied  u n t i l  th e  end o f th e  stu d y .

The lak e  was occupied by beavers f o r  a t  l e a s t  two y ears  p r io r  

to  th e  study, based on th e  presence o f o ld food caches (Slough, 1978). 

Three a d u lt  beavers were taken by tra p p e rs  in  th e  summer o f 1979*

In  th i s  study, th re e  a d u lt  beavers were observed i n i t i a l l y  (March, 

1980). A fte r  November 1980, only two a d u lts  were observed. A s in g le  

young beaver was observed once, in  September, 1980.

Woody Foods -  In  th e  swamp, a  t o t a l  of 2219 woody p la n ts  was cu t 

by beavers f o r  food. Of th e  t o t a l ,  98.9  percen t were sap lin g s  and 

shrubs; th e  rem aining 1 .1  percen t were t r e e s .  E ight d if f e r e n t  sp ec ies  

were cu t by beavers. Of th e se , th re e  sp ec ie s , viburnum, a ld e r ,  and 

spicebush, made up th e  bulk o f th e  beavers ' d ie t .  A ll sap lin g  and 

shrub species  cu t were given a  u t i l i z a t io n  rank based on th e  number 

cu t p er h ec ta re  d iv ided  by th e  number a v a ila b le  p e r h e c ta re . U t i l iz a 

t io n  percentages a re  given in  Table 7* Based on Chi-square a n a ly s is  

(Table 8 ) ,  viburnum and a ld e r  were p re fe rre d  foods in  th e  swamp.

At th e  pond, a  t o t a l  o f 1536 woody p la n ts  was cu t by beavers fo r
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Table 7 . U tiliz a tio n  o f  sap ling and shrub sp ec ies a t  the swamp, pond, and lake study s i t e s .

C = No. o f  stems c u t/h a . A = Ko. o f stems a v a ila b le /h a . U = U ti liz a t io n  percent*■ "

Swamp Pond Lake
Soecies C A u C A U A

Viburnum nudum 674 1079 62 ---- ------ ------ ------- ------ ------

A ir us s e r ru la ta 614 1338 45 249 379 65

Acer rubrum 118 376 31 174 814 7 233 333 69

C aroinus c a ro lin ia n a 134 452 29 10 13 76 192 224 85

L inders benzoin 220 828 26 — — — 15 34 44

Quercus f a lc a ta .  3 . 19 85 22 40 128 31 l i e 137 86

coccinea. Q. rub ra

F rax inus •oerasvlvanlea 97 502 19 25 40 62 4 12 33

Quercus a lb a 18 299 6 26 91 28 289 410 70

C ercls canadensis — — — 11 18 61 —

Llquidambar s tv ra c if lu a — — ---- 44 74 59 80 125 64

Mvrica c e r ife z s — — — 103 233 44 11 36 30

Liriodendron tu l i b i f e r a — — ------ 102 252 40 281 333 73

Cornus f lo r id a — — ------ 74 194 38 134 157 85

Oxydendron arboreum — — — 6 21 28 — — —

Pinus v ire in ia n a . P . — — ------ 99 349 28 90 118 76

taeda

Fabus c ra n a ifo l ia — — — 146 626 23 117 143 Si

Castanea oumila — — — — ------ — 33 44 75

S a lix  n le ra — — — — ------ — 575 850 67

Carya tomentosa — ------ ------ 81 122 66

Nvssa sv lv a tic a — — — — ------ — 20 34 58

S a ssa fra s  albidum — — — — ------ — 16 31 51

Rhus conalina — — ------ —
. . ---- ------ 41 114 35

Jun ioerus v ire in ian a — — — — ----- — 1 9 11
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T able 8 .  C hi-square a n a ly s is  o f sa p lin g  and shrub sp ec ies  c u t a t  th e  swamp, pond, and lak e  study s i t e s .  

0 = Observed number o f  stem s cut/HA, E = Expected number o f  stem s cut/faA, P * P ro b a b ili ty  

va lu e , * = sp e c ie s  which were p re fe r re d , i . e . ,  th e  observed va lu e  was s ig n i f ic a n tly  g re a te r  

__________ than  th e  expected v a lu e . KS = n o t s ig n i f ic a n t .

Species ?ond ^
_____________________________ P E P ____________ P E P __________  P E P

Viburnum nudum *6?4 410 <•005

Alnus s e r ru la te *614 508 <.005

A cer ruhrum 118 143 < .0 5

Carninus c a ro lin ia n a 134 171 < 0 0 5

Lindexa benzoin 220 314 <.005

Quercus f a lc a ta .  ft. 19 32 <•01

coccinea. Q. rub ra

F rax inus oennsvlvanlca 97 190 < 0 0 5

Quercus a lb a 18 113 <•005

C erc is  canadensis — — —

Lie uidambar s tv ra c if lu a — — —

Mvrica c e r i f e r a — — —

L iriodendron  tu l in i f e x a — — —

C o rn s  f lo r id a — — —

Oxydendron arboreum — — —

Pinus v ire in ia n a . P . — — —

taeda

Faeus e ra n d ifo lia — — —

Castanea numila — — —

S a lix  n le ra — — —

Carva tomentosa — — —

Nyssa sv lv a tlc a

S a ssa fra s  albldum — — —

Rhus co n a llin a — — —

Jun iuerus v irg jn la n a

— — — 249 261 KS

174 244 .005 233 229 US

* 10 4 < 0 0 5 *192 15& <.005

— --- — 15 23 KS

40 38 NS *118 94 < .0 1

* 25 12 < 0 0 5 4 8 KS

26 27 US 289 282 KS

* 11 5 .01 — --- ---
* 44 22 <•005 80 86 KS

*103 70 <.005 11 24 .01

*102 75 < .0 0 5 281 264 KS

* 74 58 < •05 *134 108 .025

6 6 KS --- — ---

99 104 NS 90 81 KS

146 188 .005 117 99 NS

—  — — 33 30 NS

—  — — 575 586 NS

—  — — 81 84 KS

20 23 KS

—  — — 16 21 NS

—  — — 41 78 <•005

____  — — 1 6 .05
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food. Of th e  t o t a l ,  97*6 p ercen t were sap lin g s  and shrubs and only 

2 .3  percen t were t r e e s .  F if te e n  sp ec ies  were c u t,  seven o f which made 

up th e  bulk o f th e  b eav ers ' d i e t s .  These were red  maple, beech, 

bayberry , p in e , t u l i p  p o p la r, and dogwood (Table 7) .  Based on Chi- 

square a n a ly s is  (Table 8 ) ,  ironwood, redbud (C ercis  can ad en sis), 

green a sh , sweet gum, bayberry , t u l i p  p o p la r, and dogwood were 

p re fe rre d  foods a t  th e  pond.

At th e  la k e , 7087 woody p la n ts  were cu t by beavers f o r  food. Of 

th i s  t o t a l ,  99*0 p e rcen t were sap lin g s  and shrubs and one p ercen t were 

t r e e s .  A t o t a l  o f  20 sp ec ies  were c u t. Of th e se , f iv e  sp ec ie s , 

willow, w hite oak, t u l i p  p o p la r , a ld e r ,  and red  maple, made up th e  

bulk o f th e  b eav ers ' d i e t .  Ironwood and dogwood were p re fe rre d  foods 

a t  th e  lak e  s i t e ,  based on C hi-square a n a ly s is  (Table 8 ) .

Food Cache A nalysis  -  Three food caches were taken  a p a r t  i n  th e  

sp rin g  and th e i r  co n ten ts  were analyzed . Two food caches were from 

th e  lak e  s i t e  and one was from th e  swamp s i t e  (Table 9 ) • In  th e  swamp 

cache, th e  main component was red  maple (6 ($ ) w ith  sm aller amounts 

o f  w hite oak (1 3 £ ), a ld e r  ( 9f°), and green ash  (8%>). At th e  la k e , th e  

f i r s t  food cache was p rim a rily  willow  ( 56$) w ith sm aller amounts of 

tu l i p  p o p la r (28^), and red  maple (7$ ). The o th e r food cache from th e  

lak e  was p rim arily  a ld e r  ( 5 ^ )  w ith  sm aller amounts o f t u l ip  p o p la r 

(9%)$ red  maple (3 ^ ), sweet gum (W ) , red  oak {% ), and hickory {% ).

Herbaceous and Other Foods -  During th e  summer, some use of 

herbaceous foods was observed. S everal clumps o f cinnamon fe rn  

(Osmunda cinnamomea) were c u t,  fo lia g e  s tr ip p e d  o f f  and eaten,, leav ing  

only th e  c e n tr a l  s ta lk  ( r a c h is ) .  On se v e ra l occasions, th e  growing 

t i p s  o r buds o f willow were observed to  have been nipped o f f  and
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Table 9 •  Food cache con ten ts from swamp s i t e  and lake s i t e  (Nos. 1 and 2 ) .

A = Number of stems in  cache_______B = Percent of t o t a l  stems in  cache

Species
Swamp

A B
Lake (No. l )  
A B

Lake (No. 2) 
A B

Acer rubrum 70 60 15 7 8 5
Quercus a lb a 16 13 — — ip 3
Alnus s e r ru la ta 11 9 5 2 72 53
Fraxinus pennsylvanica 10 8 — — 2 1
Viburnum nudum 4 3 — — — —

Quercus coccinea, Q. 
f a lc a ta ,  Q. rubra

2 1 — — 7 5

Faeus e ra n d ifo lia 1 0.8 l 0.5 3 2
Carpinus ca ro lin ian a 1 0.8 — — 7 5
S a lix  n igra — — i l l 56 — —

Liriodendron tu l ip i f e r a — — 55 28 13 9
Carya tomentosa — — ip 2 8 ip
Cornus f lo r id a — — 2 1 — —

Liquidambar s ty ra c if lu a — — 1 0.5 — —

Prunus se ro tin a — — 1 0.5 — —

Myrica c e r ife ra — — 1 0.5 ip 3
Pinus v ire in ia n a , P. taeda 

TOTAL 115 196

2

135

l



ea ten . L iz a rd 's  t a i l  (Saururus cem uus) was a ls o  u t i l i z e d  on 

occasion . Beavers were a ls o  observed to  consume various g rasses  

a t  th e  w ater’s  edge. On one occasion, beavers a te  th e  leav es o f a  

d e v i l 's  walking s t i c k  (A ra lia  spinosa) which had been blown down by 

th e  wind. S o ft stem rush  (Juncus e ffu su s) and spike g ra ss  (Juncus , 

roem arianus) were o ccasio n a lly  ea ten . C a t ta i l  ro o ts  were observed 

to  be dug up and p a r t ly  ea ten  on se v e ra l occasions a t  th e  lak e  s i t e .  

This could be a t t r ib u te d  to  beavers a s  muskrats were not known to  

in h a b it  th e  a re a .

Seasonal Food P referen ces -  In  th e  swamp study s i t e ,  th e re  was 

a  d e f in i te  p referen ce  shown by beavers f o r  green ash  in  th e  sp rin g  

(March through May) (Table 10 ) .  The 31 de-barked and two f e l le d  

green ash  t r e e s  accounted f o r  most o f  th e  c u ttin g  in  t h i s  season 

(P = . 005). In  w in te r (December through F ebruary), th e re  was an 

in c re a se  in  th e  number cu t o f a l l  sp ec ie s , p rim arily  due to  th e  

co n s tru c tio n  of food caches. Red maple make up a la rg e  p a r t  (5<$»

P ^ .0 0 5 ) o f  th e  c u t t in g  in  t h i s  season. Red maple a lso  made up a  

la rg e  p a r t  o f th e  same food cache. Viburnum was a ls o  im portant 

(23*, P < .0 0 5 ) in  th e  w in ter c u tt in g , but was a  minor p a r t  of th e  

cache.

At th e  la k e , beech and a ld e r  made up a  la rg e  p a r t  {21% and 1$%, 

re sp e c tiv e ly , P ^ .0 0 5 )  o f th e  c u tt in g  in  sp rin g . In  f a l l  (September 

through November), th e  amount o f c u tt in g  of a l l  sp ec ies  was h igher 

due to  co n s tru c tio n  o f th e  food cache. A lder accounted f o r  a  la rg e  

p a r t  {l(%, P = .005) of th e  c u tt in g  in  t h i s  season and made up a 

la rg e  p a r t  o f th e  lak e  food cache. Willow a lso  made up a  la rg e  p a r t  

(21%, P ^ . 005) o f th e  f a l l  c u tt in g  bu t d id  not appear in  th e  food
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Table 10. Seasonal use of woody species at the swamp and lake s i t e s .  Values are the number of stems out 

In that season. Values In parentheses are p valueB from chi-square analysis. Seasons are 

defined as followBt Spring = March through May, Summer = June through August, Fall = September 

_________ through November. Winter = December through February.________________________________________

Swamp Lake
Species Spring Summer F all Winter Spring Summer Fall- Winter

N>
00

Fraxinus pennsylvanlca 

Viburnum nudum 

Acer rubrum 

Alnus Berrulata

Carpinus oarollnlana 

Quercus rubra. g . fa lcata .

g . cooolnea 

Quercus alba 

Fagus grandlfolla 

PlnuB vlrglnlana. P. 

taeda

Liriodendron tu llp lfera  

Carya tomentoBa 

Rhus copalllna 

Llquldamtar styraolflua  

Salix nigra 

CornuB florlda

33«.005)

11

k
2

7 

1
8 

1

it7

8l(<.005) 

97(<  005) 

itl

2k

13

15

3

32(<.005)

13

lk

it

36(<.005)

13

25

13

13

k

6

3

20

1

3

1

3

17

6

21 23

192(<.005) 210(4.005)

?k 28

129 102

190«.005) 168(<.005) 

11 123( <.005)

21 7^

1^5

39

52

77

88

39

253«.005) -  

62 12



cache. There was a  d e f in i te  p re fe ren ce  shown f o r  sumac in  th e  f a l l .  

H alf o f  a l l  th e  sumac cu t a t  th e  lak e  was cu t in  th e  f a l l .  In  

w in te r , w hite oak, beech, and a ld e r  made up a  la rg e  p a r t  ( l£ $ , lM>, 

and 1756, r e sp e c tiv e ly , P < . 005) o f th e  c u tt in g  in  t h i s  season.

There was ag a in  a  d e f in i te  p re fe ren ce  shown f o r  sumac w ith  37 percen t 

o f  a l l  sumac cu t a t  th e  lak e  cu t in  t h i s  season.

Data were n o t a v a ila b le  from th e  swamp s i t e  f o r  th e  summer 

season a s  i t  was unoccupied by beavers. Chi-square a n a ly s is  was not 

done on th e  s umme r  season from th e  lak e  s i t e  a s  i t  rep resen ted  only 

th e  l a t e r  p a r t  o f  th e  sum m er (circum stances p reven ting  d a ta  c o lle c tio n  

d u ring  e a r ly  summer). Data from th e  pond s i t e  were no t p resen ted  

because th e  beavers in te rm it te n t ly  occupied th e  s i t e  and were never 

p re se n t through an  e n t i r e  season o f data  c o lle c tio n .

A c tiv ity  P a t te rn s  -  Beavers were observed to  be a c tiv e  throughout 

th e  y ea r in  t h i s  s tudy . Moderate amounts o f c u ttin g  were noted in  the  

sp rin g  and s umme r  when beavers were observed to  e a t herbaceous and 

woody foods. The amount o f c u tt in g  in creased  in  f a l l  a s  th e  a v a i l 

a b i l i t y  o f  herbaceous foods decreased . At th e  lak e  s i t e ,  co n s tru c tio n  

o f a  food cache was begun November 15 and continued u n t i l  December 6, 

1980. In  th e  swamp, a  food cache was constru c ted  during  th e  f i r s t  two 

weeks o f December. Food cache co n s tru c tio n  was follow ed by a  cold  

snap o f approxim ately fo u r  weeks, ending in  m id-January. During t h i s  

p e rio d , th e  lak e  and swamp were covered w ith  ic e  (two to  te n  cm th ic k )  

more o r l e s s  c o n tin u a lly . C u tting  dropped to  a  very low le v e l  during  

t h i s  p e rio d , w ith  th e  beavers u sing  th e  food cache h eav ily . Whenever 

p o s s ib le , beavers used openings in  th e  ic e  to  come out and feed  on 

lan d . As soon a s  th e  a re a s  were ic e - f r e e ,  th e  amount o f c u ttin g
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in c reased  to  a  moderate le v e l  and remained so u n t i l  sp rin g .

The beavers were observed to  be a c t iv e  only a t  n ig h t. In  

sp rin g , summer, and e a r ly  f a l l ,  they  became a c tiv e  a t  tw ilig h t and 

were observed feed in g  u n t i l  m idnight. In  l a t e  f a l l  and w in te r, they 

were r a r e ly  observed before  8s30 o r 9*00 p.m. Beavers were a c tiv e  

n e a rly  every n ig h t o f  observation  in  sp rin g , summer, and ea rly  f a l l .  

In  l a t e  f a l l  and w in te r , t h i s  was n o t th e  cases no a c t iv i ty  was 

noted f o r  two o r th re e  consecu tive n ig h ts  on some occasions.

C alo ric  Content o f Woody Foods -  C a lo ric  content o f woody foods 

was found to  vary w ith  th e  seasons (Table 1 1 ). G enerally , c a lo r ic  

con ten t was low est in  summer f o r  th e  sp ec ies  te s te d . This co rre s 

ponded to  th e  tim e o f  g re a te s t  u t i l i z a t i o n  o f herbaceous foods. No 

r e la t io n s h ip  was found between th e  sp ec ies  h ighest in  c a lo r ic  value 

f o r  a  g iven  season and seasonal food p re fe ren ces . Green ash  was 

second h ig h est in  c a lo r ic  value in  sp rin g  and was h eav ily  used in  

th e  swamp s i t e  in  t h a t  season. Viburnum, which ranked s ix th  in  

c a lo r ic  value d u rin g  th e  w in te r , was h eav ily  used in  th e  swamp 

during  th a t  season . At th e  la k e  s i t e ,  a ld e r  and poplar were 

h eav ily  used in  th e  sp rin g ; th ey  ranked f i r s t  and s ix th ,  re sp e c tiv e ly , 

in  c a lo r ic  value f o r  th a t  season . A lso, a ld e r  was heav ily  used a t  

th e  lak e  s i t e  in  f a l l ,  and was ranked th i r d  in  c a lo ric  value f o r  

th a t  season. By tak in g  an average c a lo r ic  value fo r  each species 

(sum o f a l l  fo u r  seasons c a lo r ic  values d iv ided  by fo u r) ,  th e  top  

f iv e  sp ec ie s  in  c a lo r ic  value were a ld e r ,  p in e , spicebush, viburnum, 

and green ash .
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Table 11. C aloric  values of woody species  used by beaver (A ll values in  c a l /g ) .

X
Species

c a lo r ic
value Sx Spring Summer F a ll W inter

Alnus s e r ru la ta 5424 2.645 6204 4991 5253 5251

Pinus v lrg in ia n a , p . taeda 5043 3.58 4841 4639 5353 5339

Lindera benzoin 495? 99*5 5110 4727 4822 5171

Viburnum nudum 4880 175.0 4511 4742 5365 4903

Fraxinus pennsylvanica 4800 269.6 5366 4057 4967 4812

Quercus a lba 4786 354.1 — 4086 5134 5146

Myrica c e r ife ra 4742 211.1 5137 4169 5003 4660

S a lix  n ig ra 4625 165.8 4648 4139 4796 4918

Garpinus ca ro lin ian a 4599 117.1 4949 4451 4470 4527

Fagus g ran d ifo lia 4571 112.2 4673 44l4 4640 4559

Liriodendron tu l ip i f e r a 4550 187-5 4872 3998 4734 4598

Acer rubrum 4230 202.0 4175 3667 4522 4558

Gornus f lo r id a 4152 284.0 4555 4202 3305 4489



DISCUSSION

The "beaver i s  a  valuab le  fu r-b e a re r  and i t s  food h a b its  and 

ecology have been th e  su b jec t o f a  number o f  in v e s tig a tio n s  in  th e  

n o rth e as te rn  and w estern U nited S ta te s  (Table l ) . However, r e la 

t iv e ly  few s tu d ie s  on beaver ecology have been done in  th e  southern  

U nited S ta te s . The two th a t  have been done (Chabreck, 1958;

P locher, 1979) rev ea led  th e  use o f woody sp ec ies  no t rep o rted  from 

o th e r reg io n s. The purpose o f t h i s  study was to  co n trib u te  to  th e  

body o f knowledge on beaver ecology in  th e  so u th easte rn  United 

S ta te s , w ith  th e  hope th a t  such in form ation  w i l l  prove u se fu l in  

management.

The primary focus o f th e  study was on th e  food h a b its  o f 

beavers, in c lu d in g  food p re fe ren ces  and food cache a n a ly s is .  O ther 

eco lo g ica l f a c to rs  in v e s tig a te d  inc lude  h a b ita t  c h a ra c te r is t ic s  

(v eg e ta tio n  and stream  flow ), colony com position, and a c t iv i ty  

p a t te rn s .  The r e s u l t s  obtained in  t h i s  study a re  compared to  

re p o r ts  in  th e  l i t e r a t u r e .

Woody Foods -  The s e le c tio n  o f sm all d iam eter woody foods was 

ev ident in  t h i s  study . At th e  swamp s i t e ,  98 p er cen t of th e  c u ttin g  

was o f stems le s s  th an  10 cm in  d iam eter. At th e  pond s i t e ,  t h i s  

f ig u re  was 97 p e r c e n t, and a t  th e  lake  s i t e ,  99 p e r cen t. Chabreck 

(1958), Shandle e t  a l .  (19^3)» and Jenkins (1979)> have a lso  rep o rted  

th e  use o f sm all diam eter t r e e s  and shrubs. The sm all diam eter woody 

p la n ts  a re  easy to  cu t and tra n sp o r t  back to  w ater. A lso, a s  t r e e s
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in c re a se  in  d iam eter, th e  hark o f  th e  low er trunk  becomes th ic k e r  

and l e s s  p a la ta b le  to  beavers, and i s  h a rd e r to  t ra n s p o r t  back to  

w ater, so only th e  upper branches a re  e a s i ly  tra n sp o r ta b le , p a la ta b le  

food. Thus, c u t t in g  a  t r e e  g re a te r  than  te n  cm in  d iam eter invo lves 

con sid e rab le  tim e and e f f o r t  f o r  only a  moderate amount o f food 

(Stegman, 195*0 • Aldous (1938) and Stegman (195**') a ls o  found much 

lower u t i l i z a t i o n  o f t r e e s  over te n  cm in  d iam eter.

At t h i s  p o in t, se v e ra l term s must be d e fin ed . 'Preference* o r 

's e le c t io n ' f o r  a  sp ec ie s  w i l l  r e f e r  to  C hi-square a n a ly s is .  Thus, 

a  p re fe r re d  o r  s e le c te d  sp e c ie s  i s  one i n  which th e  number o f stems 

c u t p e r  h ec ta re  was s ig n i f ic a n t ly  g re a te r  th an  expected. In  d esc rib in g  

a  sp ec ie s  o r group o f  sp ec ies  a s  'h e a v ily  u s e d ',  i t  i s  meant th a t  

they  made up a  la rg e  p a r t  (o v er 60 p e r c en t)  o f  th e  number o f stems 

cu t i n  an a re a . Thus, some sp ec ie s  may be p re fe rre d  but may be cu t 

in  such sm all numbers t h a t  they  a re  unim portant foods in  th e  beavers ' 

d i e t s .  A lso, some sp ec ie s  may be c la s s i f ie d  a s  h eav ily  used but not 

be p re fe r re d .

T ables 7 a-nd 8 re v e a l a  group of 13 sp ec ies  which were heav ily  

used by beavers in  t h i s  a re a . T his group in c lu d es  a ld e r  ( la k e  and 

swamp s i t e s ) , t u l i p  p o p la r ( la k e  and pond s i t e s ) , re d  maple (lak e  and 

pond s i t e s ) ,  w illow (la k e  s i t e ) ,  w hite oak (la k e  s i t e ) ,  viburnum 

(swamp s i t e ) ,  spicebush (swamp s i t e ) ,  bayberry (pond s i t e ) ,  dogwood 

(pond s i t e ) ,  p in e  (pond s i t e ) ,  beech (pond s i t e ) ,  and ironwood (lak e  

and swamp s i t e s ) .

Most of th e se  sp ec ie s  have been noted a s  beaver foods in  p revious 

s tu d ie s  (Table l ) . However, no re fe re n c e s  were found d esc rib in g  

spicebush, viburnum, o r beech a s  beaver foods, a lthough  a l l  th re e  were
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im portan t to  beavers i n  t h i s  s tudy .

Of th e  13 sp e c ie s , se v e ra l were designa ted  a s  p re fe rred  foods 

based on C hi-square a n a ly s is .  These were viburnum, a ld e r ,  ironwood, 

t u l i p  p o p la r, and dogwood. In  a d d itio n , willow and p ine were f e l t  to  

be p re fe r re d  sp ec ie s  based on f i e ld  o bservations. A ll  th e  p re fe rre d  

sp ec ies  were u su a lly  th e  f i r s t  to  re c e iv e  heavy use i n  an a re a . As 

th ese  sp ec ies  were d ep le ted , th e  beavers would s h i f t  to  o ther sp e c ie s . 

Most sp ec ies  re sp ro u t a f t e r  being cu t by beavers, bu t willow appeared 

to  be most im portan t in  t h i s  r e s p e c t.  Willow stumps sprout v igorously  

f o r  two to  th re e  y ears  and prov ide  food in  th e  form o f coppice vege

ta t io n .

The rem aining f iv e  sp e c ie s , red  maple, w hite oak, beech, sp ic e 

bush, and bayberry , were considered  low preference  foods based on 

f i e ld  o b se rv a tio n s . Use o f th e se  sp ec ies  in creased  a s  beavers d ep le ted  

th e  numbers o f h igh  p re fe ren ce  foods. Shandle and A ustin  (1939) 

found th a t  in  th e  presence o f more h igh ly  p re fe rre d  foods, red  maple 

i s  no t used h e a v ily . A fte r  th e  p re fe rre d  foods were dep le ted , th e  

beavers s h if te d  to  red  maple. T h is  s h i f t  i s  sometimes dram atic, a s  

was seen in  th e  case  o f bayberry in  t h i s  stu d y . As o th e r foods were 

d ep le ted  a t  th e  pond, th e  beavers s h if te d  to  bayberry, p rev iously  

untouched. W ithin a  sh o rt p e rio d , much o f th e  a v a ila b le  bayberry 

was c u t .

Heavy use o f spicebush was recorded in  th e  i n i t i a l  t a l l y .

However, most of th e  spicebush in  th e  swamp was k i l l e d  by th e  s tand ing  

w ater impounded behind th e  beaver dam. Consequently, very l i t t l e  

f re s h  c u tt in g  o f spicebush was noted.

S evera l woody p la n t sp ec ie s  were avoided by beavers. One such

3^
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sp ec ie s  was mountain la u r e l .  This s re c ie s  was never observed to  be 

cu t by beavers. Muenscher (1970) s ta te d  th a t  mountain la u re l  i s  

poisonous and i s  avoided by h erb iv o res . Sycamore and persimmon were 

a ls o  avoided by beavers. At th e  study s i t e s  and o th e r co lon ies 

observed on Yarmouth Creek and a t  York R iver S ta te  Park, th ese  th re e  

sp ec ies  were conspicuous in  th a t  they alone remained among th e  newly 

cu t stumps of th e  o th e r sp ec ies  of t r e e s  and shrubs.

F in a lly , beavers were observed to  de-bark  stand ing  t r e e s  of 30 

cm o r g re a te r  d iam eter in  some a re a s . De-barking co n sis ted  of gnawing 

o f f  th e  bark and cambium fo r  a s  high a s  th e  beaver could reach . 

D e-barking was most ex tensive  i n  th e  swamp where 62 t r e e s  were 

p a r t ia l ly  o r com pletely de-barked . E ighteen t r e e s  were de-barked 

a t  th e  lak e  and 11 t r e e s  were de-barked a t  th e  pond. No p a r t ic u la r  

sp ec ies  was s in g led  out f o r  t h i s  trea tm en t. Trees th a t  were com pletely 

g ird le d  were dead by th e  next growing season. P a r t i a l  g ird lin g  by 

de-bark ing  d id  no t v is ib ly  a f f e c t  the  t r e e s ' v i t a l i t y .  Chabreck (1958) 

observed th a t  t r e e s  com pletely g ird le d  by de-barking d id  not d ie .  

P o ss ib ly  he d id  n o t fo llow  th e  study long enough, f o r  fo re s try  s tu d ie s  

in d ic a te  th a t  t r e e s  a re  in v a r ia b ly  k i l le d  by complete g ird lin g . I t  

i s  n o t known i f  th e  t r e e s  were de-barked f o r  food in  Chabreck's s tudy . 

O ther p o s s ib i l i t i e s  include k i l l i n g  o f le s s  d e s ira b le  spec ies  (no t 

l ik e ly )  and k i l l i n g  oversto ry  sp ec ies  to  promote understory  growth 

f o r  use  a s  food (a  good p o s s ib i l i ty  in  th e  swamp).

Food Cache A nalysis -  Of p a r t ic u la r  in te r e s t  in  food cache a n a l

y s is  i s  a  study by Slough (1978), who suggested th a t  low preference 

foods were used to  co n s tru c t a  cap on th e  food cache, thereby sub

merging th e  more h igh ly  p re fe rre d  foods below i t .
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In  th e  swamp, red  maple made up th e  cap o f th e  food cache. This 

could in d ic a te  th a t  maple i s  a  low p reference  food, hu t i t  a lso  

r e f l e c t s  th e  abundance o f red  maple in  th e  immediate a rea  o f th e  

cache.

At th e  lak e , th e  cap o f  one cache was willow w hile th e  cap o f th e  

o th e r was a ld e r .  The use o f th e se  two sp ec ies  i s  p rim arily  a  r e f le c 

t io n  o f t h e i r  abundance in  th e  immediate a re a  of th e  re sp e c tiv e  caches. 

O vera ll, i t  was observed in  t h i s  study th a t  th e  beavers concentrated  

t h e i r  c u tt in g  f o r  th e  food cache in  a  very sm all a rea  c lo se  to  where 

th e  cache was co n s tru c ted . So th e  p o s itio n  o f d if f e r e n t  spec ies  in  

th e  cache can re v e a l t h e i r  p re fe ren ce  le v e l ,  but th e  abundance o f 

sp ec ies  in  th e  immediate a re a  must a ls o  be considered.

The most rem arkable th in g  about th e  food caches i n  t h i s  study 

was t h e i r  s iz e  r e la t iv e  to  th e  amount o f use they  rece iv ed . Caches 

were ex ten siv e , being b u i l t  i n  two o r th re e  weeks of heavy c u tt in g  

by th e  beavers. The caches were used in te rm it te n t ly  during  w in te r 

(fo u r  weeks in  January and F eb ru ary ), whenever ic e  co n d itio n s  p re 

vented feed ing  on lan d . When caches were analyzed in  th e  sp rin g , th e  

bulk o f them remained unused. No subsequent use o f th e  caches was 

observed.

Herbaceous Foods -  Svendsen (1980) rep o rted  th a t  beavers made 

a  m ajor s h i f t  to  herbaceous and aq u a tic  v eg e ta tio n  in  sp ring  and 

summer. Bradt (1938) and Townsend (1953) a lso  noted a  s im ila r  s h i f t .  

In  t h i s  study, beavers a lso  were observed to  use herbaceous foods 

during sp rin g  and simmer. L ig h t use o f c a t t a i l  ro o ts  was noted 

year round. I t  was d i f f i c u l t  to  measure th e  amount o f herbaceous 

food used, but i t  i s  f e l t  th a t  woody foods made up th e  bulk o f th e
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d ie t  y ear round.

Seasonal P referen ces -  S ig n if ic a n t seasonal p re fe ren ces  were 

observed f o r  se v e ra l sp ec ie s . Most f a l l  and w in ter p re fe ren ces  were 

a s so c ia te d  w ith  food cache co n s tru c tio n  and included a ld e r ,  t u l i p  

p o p la r, and red  maple. S ig n if ic a n t p re fe ren ces  in  f a l l  and w in ter 

were noted fo r  w illow , w hite oak, viburnum, and sumac, which were 

a l l  used f o r  food. Svendsen (1980) a ls o  observed a  p re fe ren ce  fo r  

sumac in  th e  f a l l .  He th eo rized  th a t  th e  red  leav es served to  

a t t r a c t  beavers. S ig n if ic a n t p re fe ren ces  in  sp ring  were observed 

f o r  a ld e r ,  tu l ip  p o p la r, beech, and green ash .

O vera ll, th e  p re fe ren ce  f o r  spec ies  used in  th e  food cache i s  

m ostly a  r e f le c t io n  of t h e i r  abundance i n  th e  immediate v ic in i ty  o f 

th e  cache. The p referen ce  f o r  spec ies  a s  food i s  probably a  combin

a t io n  o f a v a i la b i l i ty ,  c a lo r ic  and n u tr ie n t  con ten t, and d is ta n c e  

from w ater.

C aloric  Content o f Woody Foods -  Some re la tio n s h ip  was found 

between seasonal p re fe ren ces  and high c a lo r ic  value f o r  a  spec ies  

in  th a t  season (Table 1 1 ). However, beavers d id  not c o n s is te n tly  

p re fe r  th o se  sp ec ies  h ig h est in  c a lo r ic  value f o r  a  given season. 

T herefore , th e  q uestion  o f food s e le c tio n  cannot be answered by 

c a lo r ic  value a lo n e , but probably depends upon a  combination of 

f a c to r s ,  in c lu d in g  p ro te in  co n ten t o f th e  food, d en s ity  o r a v a i la 

b i l i t y  (number o f s tem s/u n it a r e a ) ,  and th e  d is tan ce  o f th e  food 

from w ater.

The low c a lo r ic  values found in  summer a re  probably due to  th e  

movement o f  s to red  food from th e  stems to  a re a s  o f growth a t  th e  

branch t i p s  (Koslowski and K e lle r , 1966).
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A c tiv ity  P a tte rn s  -  Beavers were found to  be a c tiv e  y ear round 

in  t h i s  s tudy . Beaver a c t iv i ty  was r e s t r i c t e d  p rim arily  by ic e  

co n d itio n s  which prevented them from feed ing  on lan d . Severe ic e  

co n d itio n s  were only observed f o r  a  fo u r  week period  in  mid-January 

and February, 1981. During t h i s  period  th e  food cache was used.

Much o f th e  food cache, however, remained unused a t  th e  end o f  th e  

w in te r . In  Ohio, Svendsen (1980) a lso  found th a t  beavers were 

r e s t r i c t e d  by p erio d s  o f ic e  in  January and February. They fed  from 

th e  food cache during  th e se  p e rio d s  but much o f th e  cache remained 

unused a f t e r  th e  w in te r . Chabreck (1958) observed th a t  beavers in  

Louisiana were a c t iv e  y ea r round due to  th e  m ild w eather and d id  not 

b u ild  a  food cache. By c o n tra s t ,  A leksiuk (1970) found th a t  beavers 

in  B r i t i s h  Columbia reduced both  food in ta k e  and metabolism in  w in te r . 

In  a d d itio n , they  sometimes d ep le ted  th e  food cache before  th e  sp rin g  

thaw. Ic e  co n d itio n s  a re  th e  main r e s t r i c t io n  on beaver a c t iv i ty  in  

Southeastern  V irg in ia , and beavers here a r e  probably on th e  th re sh o ld  

f o r  re q u ir in g  a  food cache in  o rd er to  g e t through th e  w in te r. A 

w e l l -b u il t  food cache i s  co n s tru c ted  but th e  amount o f use i t  re ce iv e s  

v a r ie s  w ith  th e  s e v e r ity  o f th e  w in te r.

Composition o f Colonies -  I t  was in te re s t in g  to  note th a t  none 

o f th e  th re e  co lo n ies  s tu d ied  were a s  la rg e  a s  a  " ty p ic a l"  colony o f 

s ix  to  te n  beavers (Hammond, 19^3) • Of th e  o th er f iv e  co lon ies 

v is i te d ,  only two were comparable to  a  " ty p ic a l"  colony. T his suggests 

th a t  s in g le  beaver and mated p a i r  co lo n ies  may be more common than  th e  

la rg e r  co lo n ie s . However, th e  sm aller co lon ies  may be a r e s u l t  of 

tra p p in g .

A lso, d u ring  th e  course o f t h i s  study two s i t e s  were unoccupied
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by beavers f o r  p e rio d s  o f a t  l e a s t  th re e  months. The reasons 

beavers leav e  an a re a  a re  no t known. The pond may have been 

d e se rted  because o f d im in ish ing  food su p p lie s  (sm all diam eter 

sap lin g s) but t h i s  was no t th e  case in  th e  swamp, where ample food 

was a v a i la b le .  Also o f in t e r e s t  was th e  beavers ' to le ra n ce  fo r  

human a c t iv i ty .  The la rg e  number o f people (200 -  300) camping 

around th e  lak e  and using  i t  f o r  swimming, f ish in g , and boating 

(daytim e only) d id  n o t appear to  a f f e c t  th e  beavers in  any way.

H ab ita t Requirements -  Some general h a b ita t  requirem ents fo r  

beavers can be no ted . The most obvious i s  a  source o f w ater.

Beavers w i l l  r e a d ily  in h a b it  most a r t i f i c i a l  lak e s . Otherwise, 

a  stream  o r r iv e r  i s  th e  u su a l w ater source. In  th i s  study, 

beavers were n o t found on stream s o f le s s  than  0.36 m"V sec flow .

(The pond i s  a  s p e c ia l  case , i n i t i a l l y  being crea ted  by man.) The 

a rea  dammed up must be a b le  to  provide a  w ater depth o f a t  le a s t  

0 .5  t o  1 .0  m. In  th e  swamp, sev e ra l channels dug by beavers were 

no ted . These were in  shallow  a re a s  o f w ater and probably made th ese  

a re a s  more accessab le  to  feed in g .

The v eg e ta tio n  in  th e  study a rea  can be d iv ided  in to  two 

ty p es , a  sou thern  mixed hardwood f o re s t  a s  described  by Ware (1970), 

and a  lowland swamp f o re s t  o f green a sh , red  maple, a ld e r ,  viburnum, 

ironwood, and w illow . The sou thern  mixed hardwood fo re s t  surrounded 

th e  lak e  and pond s i t e s ,  w hile th e  lowland swamp fo re s t  was found a t  

th e  swamp s i t e .  In  t h i s  s tudy , beavers req u ired  an area  o f 1 .2  to  2 .6  

h e c ta re s  f o r  feed in g . The s iz e  of th e  a re a  needed depended p rim arily  

on th e  a v a ila b le  v eg e ta tio n . A usab le  a rea  of 1 .0  to  1 .5  h ec ta res  

seems to  be a  minimum. Some f a c to rs  th a t  might make an a rea  unusable
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"by "beavers inc lude  extrem ely s teep  s lopes ( te av e rs  avoided clim bing 

slopes g re a te r  th an  40° in  t h i s  study) and heavy growth o f non-food 

p la n ts  such a s  mountain l a u r e l .  Furtherm ore, some o f th e  spec ies  

used h eav ily  by beavers should be p re se n t. An o v e ra ll sap lin g  and 

shrub d e n s ity  o f 2000 to  3000 stems p er h ec ta re  i s  probably a  base

l in e  requ irem ent. I f  non-food species  make up a  s ig n if ic a n t  p a r t  of 

th e  v eg e ta tio n  (25 to  30 p e r c e n t) ,  t h i s  sap lin g  and shrub b ase lin e  

should probably be increased  to  3000 t o  4000 per h e c ta re .

I t  i s  a lso  in te re s t in g  to  no te  th a t  th e  sm all bodies o f w ater 

formed by beaver a c t iv i ty  a t  th e  pond and swamp s i t e s  provided 

h a b i ta t  f o r  sev e ra l sp ec ies  o f w i ld l i f e .  The most no tab le  o f th ese  

was th e  wood duck; groups o f th re e  to  fo u r  b ird s  were freq u en tly  

observed in  f a l l  and w in te r. There was a ls o  a  la rg e  amount o f deer 

and raccoon s ig n s  a t  th ese  s i t e s .  Mink s ig n  was noted sev e ra l tim es 

a t  an o th er beaver colony on Yarmouth Creek.

Conclusions -  Based on a  study of th re e  lo c a tio n s  in  V irg in ia 's  

c o a s ta l p la in , i t  would appear th a t  beavers heav ily  use and show a 

p referen ce  f o r  viburnum, a ld e r ,  ironwood, bayberry, t u l i p  p o p la r, 

and dogwood. In  a d d itio n , red  oaks, green ash , red  bud, and sweet 

gum rece ived  l i g h t  use by beavers. A lso, beavers heav ily  used but 

showed no s ig n if ic a n t  p referen ce  f o r  p in e , beech, red  maple, sp ice -  

bush, and willow.

This study i s  th e  f i r s t  r e p o r t  of th e  use o f viburnum, beech, and 

spicebush a s  food f o r  beavers. Also im portant i s  th e  apparent avoid

ance o f mountain la u r e l ,  persimmon, and sycamore by beavers. Also of 

in te r e s t  i s  th e  b u ild in g  o f w ell-stocked  food caches th a t  a re  only 

l ig h t ly  used in  th e  w in ter season, which i s  only about one month long

40

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



in  e a s te rn  V irg in ia .

O vera ll, V irg in ia  te a  v e rs  behave d i f f e r e n t ly  from beavers in  

o th er lo c a tio n s  in  a t  l e a s t  two im portant ways. They use a  d if f e r e n t  

group o f woody sp ec ies  f o r  food, compared to  beavers fu r th e r  n o rth  

which use p rim arily  aspen, and th o se  fu r th e r  south which use a 

d i f f e r e n t  group of sp ec ies , p r im a rily  p in e . Beavers in  so u th easte rn  

V irg in ia  a re  on a  th re sh o ld  o f w in te r co n d itio n s  which make a  w e ll-  

constru c ted  food cache necessary  b u t which may mean th a t  i t  i s  only 

p a r t i a l ly  used.
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