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E a t i n g  H a b i t s  o f  W in te r i ng  Raptures i n  t he  Boulder  County Area 

Abs t rac t :  

T h i s  s tudy  was conducted i n  o rde r  t o  ga ther  i n f o r m a t i o n  on 

c u r r e n t  prey use and a v a i l a b i l i t y  o f  w i n t e r i n g  r a p t u r e s  i n  t h e  

Boulder County area. I n  t he  summer o f  1994, due t o  an outbreak 

o f  bubonic p lague, t h e r e  was a d e c l i n e  i n  one o f  t he  r a p t u r e s  

major  food source, t h e  p r a i r i e  dog ( M i l l e r ,  1995). A concern was 

r a i s e d  whether o r  n o t  t h e r e  was enough food t o  suppor t  t h i s  

r a p t u r e  popu la t ion ,  and o f  what they were e a t i n g  as an 

i 
a1 t e r n a t i v e  food source. & ' 

I n t r o d u c t i o n :  

Boulder County has a  wide v a r i e t y  o f  r a p t u r e s  n e s t i n g  i n  

t h e  area. The r a p t u r e s  t h a t  were present  d u r i n g  t h e  s tudy  

i n c l u d e d  the  golden eagle ,  ( h q u i l a  ch rvsae tos ) ,  b a l d  eagle,  

(Ha l i aee tus  leucocephalus a lascanus) ,  g r e a t  horned owl,(Bubo . - 

v i ~ i n i a n u s ) ,  t he  p r a i r i e  f a l c o n  (Fa l co  mexicanus), and t h e  r e d  

t a i l e d  hawk, ( Buteo j ama icenc i c ) .  Other spec ies known t o  t h e  

a rea  a re  t he  barn owl, ( T y t o  a l b a ) ,  burrowing owl, (h thene  

e c u n i c u l a r i a ) ,  arnerican k e s t r e l ,  (Fa l co  s p a r v e r i u s ) ,  and t h e  

Screech owl, (Oyus a s i o )  and may have a l s o  c o n t r i b u t e d  t o  ou r  



preference ma in l y  towards r a b b i t s  and roden ts  (Snow 4 ) .  The b a l d  I 
eag le  ea ts  f i s h  and b i r d s  f o r  i t ' s  food source and a l s o  p r e f e r s  

r a b b i t .  The g r e a t  horned owl and t h e  red  t a i l e d  hawk b o t h  p r e f e r  I 
s i m i l a r  sma l l  r oden ts  such as v o l e s  (Sho r t  341).  

Many o f  these r a p t u r e s  were spo t ted  d u r i n g  our  s tudy.  We I 
s i g h t e d  t he  g r e a t  horned owl,  t h e  golden eagle ,  and t h e  b a l d .  , 

, 
eag le  a l l  a t  t h e  Coot Lake area. We a l s o  s i g h t e d  the  r e d  t a i l e d  I 
hawk i n  the  Coal Creek area. A l though w e  observed the  r a p t u r e s  I 
i n  these areas, r e s i d e n t s  o f  t h e  area have s a i d  they  had n o t  seen 

. . 
d I 

r a p t u r e s  t o  t he  e x t e n t  as i n  p a s t  years  (Lyman, 1995). . 
The sources o f  food a v a i l a b l e  f o r  t h e  r a p t u r e s  d u r i n g  t h i s  I 

I 
l 

s tudy  were t he  p r a i r i e  vo le ,  ( M i c r o t u s  o rcha raqas te r ) ,  t h e  meadow 

vo le ,  (M ic ro tus  pennsy lvan icus) , the  deer mouse, (Paramiscus 

man icu la tus ) ,  t h e  r a b b i t  (Sy lv ibqus) ,and  t h e  p r a i r i e  dog, 

7 
(Cynomys1udoviqnus). Sodce , 

The p r a i r i e  v o l e  l i v e s  i n  v a r i e d  grass land areas w h i l e  t h e  

meadow v o l e  p r e f e r s  t a l l e r  g rass  land  areas t h a t  a r e  moist (Sho r t  

344).  P r a i r i e  dogs l i v e  i n  p r a i r i e  areas t h a t  c o n t a i n  s h o r t  

grasses. 

Raptures c o n t r a 1  a g r i c u l t u r a l  p e s t s e n d  serve  as i n d i c a t o r  
q g ~ ? ( + & -  

species.  , People a l s o  s imp ly  en joy  the  a e s t h e t i c  va lue  o f  - 
. - - - -  - - - - . - 

- - 
observ ing  r a p t u r e s  i n  f l i g h t  (B lumst ien  10). I t  is impo r tan t  t o  

e s t a b l i s h  a  r e c o r d  o f  r a p t u r e  e a t i n g  h a b i t s  t o  ensure a h e a l t h y  '- 
popu la t i on ,  and t o  preserve t he  eco-system as a  whole.)  Desp i t e  

t h e  d e c l i n e  i n  p r a i r i e  dogs , the  r a p t u r e s  shou ld  be supported by 

t h e  o t h e r  prey souces. 



Study Area: 

O u r  s t udy  area c o n s i s t e d  o f  t h r e e  d i v e r s e  h a b i t a t s  which 

p rov ide  homes f o r  a  v a r i e t y  o f  p rey  f o r  t h e  rap tu res .  The f i r s t  

s i t e  was Boulder  V a l l e y  Ranch. T h i s  area i s  l o c a t e d  west o f  t h e  

Boulder r e s e r v o i r  ( see  f i g u r e  1@2) .  I t  i s  an open g rass  land  

w i t h  r e s i d e n t i a l  developments t o  t h e  nor thwes t  and south.  There 

a r e  s e v e r a l  l a r g e  cottonwood t rees , (Popu lus  s a r q e n t i i ) ,  which w e .  

found p e l l e t s  under. There t  i s  a l i n e  o f  twe lve  abandoned 

te lephone po les  about a  m i l e  l ong  t h a t  i s  spread o u t  i n  a 

nor thwes t  d i r e c t i o n .  These p o l e s  serve  as convenient  perch s i t e s  

f o r  t h e  rap tu res .  We found most .of t h e i r  food remains under 

these.  The s h o r t  g rass land  area prov ided homes f o r  t h e  many 

0 p r a i r i e  dogs t h a t  had l i v e d  i n  t h e  area. About s i x t y  percen t  

were wiped o u t  by t he  bubonic p lague (Lyman, 1995). W 
> s + q  > 

O u r  second s i t e  was t h e  Coot Lake area l oca ted  n o r t h  o f  t h e  
I 

Boulder  r e s e r v o i r  (see f i g u r e  d4). There i s  a g r i c u l t u r a l  l and  

t o  t h e  e a s t  and t o  t h e  west, a  wet land area t o  t h e  southwest, a 

open f i e l d ,  t h e  Boulder Rese rvo i r  cana l  and canal  road t h a t  c u t s  

throw t h e  midd le  of t h e  area.  There a r e  severa l  l a r g e  cottonwood 

t r e e s  t h a t  serve as e x c e l l e n t  perch s i t e s .  The p r a i r i e  dog 

p o p u l a t i o n  t h a t  l i v e d  i n  t h e  open f i e l d  was h i t  hard by t he  
c: k- 7 

. .  . 
bubonic p lague and comple te ly  wiped ou t .  

. ~ . . .  
504- . 

~ - ~ ~- - - ... . -- - - - -  

... -. - -  

The l a s t  s i t e  area, Coal Creek, i s  l oca ted  e a s t  o f  Doody 

Draw and highway 128 (see f i g u r e  5@6). Th is  r i p a r i a n  area a long  

t h e  creek has many l a r g e  cottonwood t r e e s  where r a p t u r e s  perch, 

Wh i le  i n  t h e  area, we saw no e x i s t i n g  o r  s i g n  o f  p rev ious  p r a i r i e  

dog popu la t i on .  



Methods and Techniques: 

I n  o rde r  t o  determine what these w i n t e r i n g  r a p t u r e s  were 

e a t i n g  we c o l l e c t e d  approx imate ly  t h i r t y  p e l l e t s  and o t h e r  e a t i n g  
I + e a ~ h ?  ) 

r e m a i n k  W e  c o l l e c t e d  t h e  remains between October and December 

o f  1994. The remains were found under perch s i t e s  where they 

consumed t h e i r  prey.  A f t e r  l o c a t i n g  and p i c k i n g  up the  remainsg 

w i t h  rubber  g loves ,  w e  p laced them i n  l a b e l e d  p l a s t i c  bags (see 

f i g u r e  7@8). We then p l o t t e d  our  l o c a t i o n s  on a  map o f  Boulder 

county - w q + t + = -  Each p e l l e t  was p i cked  a p a r t  w i t h  

tweezers and separated i n t o  i d e n t i f i a b l e  and n o n - i d e n t i f i a b l e .  

The i d e n t i f i a b l e  i nc luded  bones .wh i l e  t h e  n o n - i d e n t i f  i a b l e  

i nc luded  h a i r  and fur. We w o r e  masks w h i l e  do ing  t h i s  t o  keep 

@ from i n h a l i n g  h a i r .  yuUb'. 

The n e x t  s t e p  was t o  i d e n t i f y  t h e  remains. By l o o k i n g  a t  

t h e  d e n t a l  fo rmu la  o f  each o f  t h e  s k u l l s  found under a microscope 

we determined the  type  of roden t .  The t e e t h  of each o f  the 

s k u l l s  had c e r t a i n  lakes.  By l o o k i n g  a t  these l akes  we c o u l d  

narrow down t o  t h e  t ype  o f  spec ies  o f  each roden t ,  The p r a i r i e  

v o l e  had a  5-4-4 d e n t a l  l a k e  fo rmu la  and t h e  meadow v o l e  had a  5- 

5-5 d e n t a l  formula. Other c h a r a c t e r i s t i c s  such as t h e  s i z e  o f  

t h e  s k u l l ,  number o f  t ee th ,  and t h e  presence o f  grooved i n c i s o r s  

were a l s o  examined and helped i n  t h e  i d e n t i f i c a t i o n .  - These - - -  - . --- 

c h a r a c t e r i s t i c s  helped us  i d e n t i f y  t h e  p r a i r i e  dogs, r a b b i t s ,  and 

t h e  deer mice. 



Resu l ts :  

The f o l l o w i n g  graphs demonstrate t h e  types  o f  prey found a t  

each l o c a t i o n  and a t  what t r e e  o r  p o l e  w i t h  i n  each s i t e .  Graph 

number f i v e  i s  t he  t o t a l  amount o f  prey found f rom a l l  t h r e e  

5i tes .  We es t ima te  t h a t  t h i s  i n f o r m a t i o n  came from t h i r t y  

p e l l e t s  and from s i x  o f  t h e  most dominant spec ies  o f  r a p t u r e s  

surveyed a t  t h e  t ime. We also es t imate  t h a t  about seventy.  

percen t  o f  t h e  p e l l e t s  found were vomited d u r i n g  t h e  t ime o f  our  

s tudy.  The o t h e r  t h i r t y  percen t  were o l d  p e l l e t s  and may be t h e  

reason why so many p r a i r i e  dogs were found a t  t h e  Boulder  V a l l e y  

Ranch area even though t h i s  p o p u l a t i o n  was n e a r l y  wiped o u t  by 

t h e  plague. 
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Discussion : 

Our r e s u l t s  t o  t h i s  s tudy  i n d i c a t e d  t h a t  t h e  r a p t u r e s  were 

e a t i n g  a  v a r i e t y  food sources dependent upon t h e  a v a i l a b i l i t y  o f  

food w i t h i n  each h a b i t a t .  Desp i t e  t h e  d e c l i n e  i n  t h e i r  major  

food source they have found a l t e r n a t e  sources which seem t o  be 

suppor t ing  t h e  popu la t i on .  Only a  sma l l  d e c l i n e  i n  s i g h t i n g  o f  

c*~ - F- Ri'n . . .  
these r a p t u r e s  has occurred.  L3e CW .' o+ 

The h a b i t a t  where each o f  t h e  surveys were done p layed an 

impor tan t  r o l e  on what t ypes  o f  p rey  were be ing  consumed. The 

p r a i r i e  v o l e  was predominant i n  t he  Coal Creek area which 

cons is ted  o f  a  r i p a r i a n  zone. The meadow v o l e  was predominate i n  

the  Coot Lake area a  mixed g rass land  area.  Keeping a  d i v e r s e  

h a b i t a t  f o r  a v a r i e t y  o f  prey i s  i m p o r t a n t  t o  t h e  r a p t u r e  

popu la t ion .  These o t h e r  h a b i t a t s  and prey a r e  h e l p i n g  suppor t  

t h e  r a p t u r e  p o p u l a t i o n  w h i l e  t h e r e  i s  a  d e c l i n e  i n  p r a i r i e  dogs. 

1 t ; s  impo r tan t  t h a t  we do e v e r y t h i n g  t h a t  we can t o  p r o t e c t  these 

h a b i t a t s .  As long as t h e r e  i s  d i v e r s i t y  t o  f a l l  back on t h i s  
1 

P'" 
n a t u r a l  c y c l e  o f  bubonic p lague shou ld  have no g r e a t  e f f e c t  t h e  

r a p t u r e  popu la t i on .  Long term e f f e c t s  o f  a d e c l i n e  l i k e  t h i s  may 

be d i f f e r e n t .  These a l t e r n a t e  food sources may o n l y  be a b l e  t o  

suppor t  the  r a p t u r e s  f o r  a  l i m i t e d  t ime. F u r t h e r  s t u d i e s  should  

be conducted t o  determine t h i s .  - - - .- - - -- - - - - - - 

One management concern t h a t  we have i s  t h e  r e l o c a t i n g  o f  t h e  

e x i s t i n g  p r a i r i e  dog towns i n t o  l a r g e  areas (Gershman 1995). I f  

t h e r e  i s  a  l a r g e  p o p u l a t i o n  concen t ra ted  i n  one area diseases,  
2 

@ such as the  bubonic plague, cou ld  wipe o u t  a  whole p o p u l a t i o n  o f  

the p r a i r i e  dogs a t  once. T h i s  would leave  t h e  r a p t u r e s  t o  



depend sou l y  on a l t e r n a t e  sources which may n o t  s u s t a i n  r a p t u r e s  

f o r  t o o  long.  Problems as t h i s  shou ld  be cons idered when making 

d r a s t i c  changes i n  t h e  p r a i r i e  dog popu la t i on .  

The r a p t u r e s  be ing a t  t h e  t o p  o f  t h e  food cha in  a r e  good 

6 
i n d i c a t o r s  how t h e  eco-system i s  do ing  as a  whole. Threw 

d i v e r s i t y  and c a r e f u l  management we can h e l p  s u s t a i n  a s o l i d  

popu la t i on  o f  r a p t u r e s  and a  h e a l t h i e r  environment f o r  a l l .  



We would l i k e  thank C l i n t  M i l l e r ,  w i l d l i f e  b i o l o g i s t  f o r  the  

C i t y  o f  Boulder Open Space, f o r  h i s  t ime and e f f o r t  i n  he lp ing  us  

Carry ou t  t h i s  p r o j e c t .  B r a i n  Richards, ranger f o r  the  C i t y  o f  

Boulder, f o r  g i v i n g  us a  t o u r  o f  t he  Coal Creek areao M r .  Huck, 

science teacher a t  Niwot High School, f o r  h i s  guidance and 

support.  We would a l so  l i k e  t o  thank the f o l l o w i n g  i n d i v i d u a l s :  

Susan Ross f o r  her guidance, Dick Lyman f o r  h i s  i n fo rma t ion ,  

Chr is .Barker  f o r  h i s  suppor t  and t o  the r e s t  o f  t he  C i t y  o f  

Boulder Open Space Department f o r  t he  use o f  t h e i r  f a c i l i t i e s .  



BOWLDER VALLEY RANCH 

F i g u r e  1 



COOT LAKE 

F i g u r e  3 

F i g u r e  4 i 



C O A L  CREEK 

F i g u r e  5 i 

F i g u r e  6 





Works C i t e d  

B e n t ,  A r t h u r  C l e v l a n d .  L i f e  H i s t o r i e s  o f  N o r t h  American B i r d s  o f  
P r e v .  V o l . 1 .  Mew York:  Dover P u b l i c a t i o n s ,  I n c .  1961 .  

Ben t ,  A r t h u r  C l e v l a n d .  
P r e v ,  V o l .  2 .  New York: Dover P u b l i c a t i o n s .  I n c . ,  1961 .  

B l u m e n s t e i n ,  D a n i e l  T .  " The D i e t s  and B r e e d i n g  B i o l o g y  o f  Red 
T a i l e d  Hawks i n  B o u l d e r  C o u n t y " .  J o u r n a l  of Red T a l l e d  
Hawlxs 

B o u l d e r  Coun ty .  C i t y  of  B o u l d e r  Open S p a c e .  l t a t  Use b v  
B r e e d i n g  B i r d s .  B o u l d e r :  N a t u r e  A s s o c i a t i i o n  P u b l i c a t i o n ,  
1985 .  

H e s t i n a  Season  ( 1 9 8 6 ) :  (1 - 3 5 ) .  
Bouyd, David " A  - n e w  home on t h e  p r a r i e " .  h i l v  Camera 1 
Hay. 1995  c. 

C r a i g h e a d ,  J o h n  ks. Owls. and  W l l d l l f e .  N e w  York: Dover 
P u b l i c a t i o n s ,  I n c . ,  1969 

E h r l i c h ,  P a u l  R .  The B i r k r s  Handbook. N e w  York: F i r e s i d e  
Books .  1988 .  - .  

6 R i c h a r d s o n ,  Cary  T.  " S u r v e y  o f  O w l  S p e c i e s  D i v e r s i t y  and 
R e l i t i v e  Abundance."  J o u r n a l  P r o ~ e r t v  o f  B o u l d e r .  
( 1 9 9 5 ) :  1 -7 .  

S h o r t ,  L e s t e r  L .  C o m ~ l e t e  F e i l d  Gu ide  t o  Nort-erican 
W i l d l i f e .  Mew York: H a r p e r  and  Row, P u b l i s h e r s ,  1981 .  

Snow, C a r o l  Ha b l a t g e f a r e d  ' t  
S ~ e c l e s  . R e p o r t s  No. 1. P o r t l a n d :  P o r t l a n d  S e r v i c e  
c e n t e r ,  1972.  

Snow, C a r o l  H a b i t a t  ManaBement S e r i e s  f o r  Unique of Encia-dl 
S ~ e c i e s .  R e p o r t  No. 5 P o r t l a n d :  P o r t l a n d  S e r v i c e  c e n t e r ,  
1 9 7 3 .  

Snow, C a r o l  W t a t  Management S e r i e s  f o r  Uniaue  of E n d m a e r e d  
S p e c i e s .  Repor t  No. 7 P o r t l a n d :  P o r t l a n d  S e r v i c e  C e n t e r ,  
1973 .  

- - - - - -  -- - - - -  - 

H a b i t a t  Planagement S e r i e s  f a r  Uniaue  o r  E n d m a e ~ s d  
- -  - 

Snow, C a r o l  
Species, R e p o r t  No. 8 P o r t l a n d :  P o r t l a n d  s e r v i c e  c e n t e r ,  
1 9 7 4 .  

H a b i t a t  Management S e r i e s  f o r  Uniaue  o r  En t j - e rd  Snow, C a r o l  
S p e c i e s .  Repor t  No. 9  P o r t l a n d :  P o r t l a n d  S e r v i c e  C e n t e r ,  
1979. 

Z a r n ,  Hark H a b i t a t  Management S e r i e s  f o r  Uniaue o f  E n d a n g e r e d  
S ~ e c i e s .  R e p o r t  No. 1 0  Denver :  Denver S e r v i c e  C e n t e r ,  


