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MULE DEER POPULATION STUDY FOR THE CITY OF BOULDER, 
COLORADO PARKS AND RECREATION, AND OPEN SPACE DEPT. 

MICHAEL A. GOLEMBESKI, Dept. of EPOB Biology, U n i v e r s i t y  
o f  Colorado, Boulder,  Co, 80303. 

Abs t r ac t :  Mule Deer ( ~ d o c o i l e u s  Hemionus) were censused 
by 4 obse rve r s  ( U n i v e r s i t y  of  Colorado i n t e r n s )  i n  4 
s t u d y  quadran ts  i n  a 16 sq,  m i l e  a r e a  comprised of  6W? 
n a t u r a l  h a b i t a t  and 40% urban environment r e p r e s e n t a t i v e  
o f  deer  h a b i t a t ,  The Lincoln-Peterson method was used 
t o  determine t h e  e s t ima ted  popu la t i on  over a p e r i o d  of  
7 y e a r s ,  from January-May, 1982-84 and from 1986-90. 
For t h e  in tended  purposes  of  t h i s  s t udy  t o  moni tor  t h e  
popu la t i on  t r e n d s  and movements o f  t h e  Mule Deer w i t h  
a n  accep tab l e  range  of accuracy,  The Lincoln-Peterson 
method was accep tab l e ,  The approximate s i z e  and compos- 
t i o n  of t h e  popu la t i on  w a s  unknown, Recapture  was based 
on obse rva t ion  of marked an imals  i n  t h e  f i e l d ,  Procedures  
f o r  conducting a census  of t h i s  t ype  and methods a r e  t h u s  
d e t a i l e d  i n  t h i s  r e p o r t ,  



INTRODUCTION 

The Mule Deer Study was i n i t i a t e d  by t h e  C i ty  of 
Boulder,  Co, i n  1982, The o r i g i n a l  s tudy was conducted 
by Western Resources Developement Corp. from 1982-1984, 
Through t h e  e f f o r t s  of Boulder Open Space and Mountain 
Pa rks  and t h e  Colorado Divis ion of W i l d l i f e  i t  was de t e r -  
mined t h e  on-going s tudy  must con t inue  t o  ga the r  more 
d a t a  from t h e  p r o j e c t ,  The focus  of t h e  problem r e s t  on 
t h e  evidence t h a t  more deer  have moved i n t o  t h e  c i t y  
l i m i t s  r e s u l t i n g  i n  p l a n t  and p rope r ty  damage i n c l u d i n g  

deer-vehicle  c o l l i s i o n s  on t h e  c i t y  s t r e e t s ,  The l a c k  of 
adequa te  documentation was ~ o t  an  i n b i b i t i n g  f a c t o r  t o  
e s t a b l i s h  a management plan,  A s  o u t l i n e d  by Nestern  
Resource Developement Corp, f o r  t h e  c i t y  of Boulder i n  
October 1984, t h e  fol lowing o b j e c t i v e s  were proposed: 

1 ,  Zs t imate  t h e  number of deer  i n  t h e  Open Space 
and Mountain Parks  of  Boulder and determine 
movement p a t t e r n s ,  

2, Es t imate  t h e  p ropor t ion  of deer  moving i n t o  t h e  
c i t y  and determine whether t h e r e  a r e  dee r  wi th  
high f i d e l i t y  t o  e i t h e r  park o r  c i t y  a r e a s ,  

3 .  Assess t h e  s e v e r i t y  of t h e  deer -veh ic le  a c c i d e n t  
problem and i d e n t i f y  a r e a s  of g r e a t e s t  c o n f l i c t ,  

4, Develope p o s s i b l e  management a l t e r n a t i v e s  f o r  
c o n s i d e r a t i o n  by t h e  C i ty  of Boulder and t h e  

Colorado Div i s ion  Of Wi ld l i f e ,  

This  r e s e a r c h  paper w i l l  summarize t h e  las t  segment 
(January-May 1990) of t h e  two-year phase ou t  of t h e  L inco ln  
P e t e r s o n  technique  and i t s  a s s o c i a t e d  capture/marking 
program, 



Study Areas 

The s tudy  a r e a  i nc luded  bo th  Open Space and Nountain 
Parks  l and  west  of t h e  c i t y  of Boulder, The n o r t h  s o u t h  
boundary would begin a t  South Boulder Creek, t h e n - n o r t h  t o  
Lee H i l l  Road and those  urban  a r e a ' s  west of  Broadway(f ig , l ) ,  
The western  geographica l  boundary i n c l u d e s  Dakota Ridge, 
F l a g s t a f f  Mountain and t h e  South Mesa a rea ,  A s  shown i n  f i g e l  
t h e  t o t a l  land a r e a  is  16 sq, mi l e s ,  of  which 6007 w a s  of 

n a t u r a l  h a b i t a t  and 400b made up urban environments t h a t  would 
r e p r e s e n t  deer  h a b i t a t .  All of t h e  n a t i v e  v e g e t a t i o n  i s  
c o n t r o l l e d  by e l e v a t i o n ,  s l o p e  a s p e c t s  and t h e  a v a i l a b l e  

mois ture  t o  t h e  Boulder Val ley,  F i g u r e s  2-5 r e p r e s e n t  each 
t r a n s i t  s e c t o r  i n  t h e  s tudy  area.  

METHODS 

Trapping and Marking 
The o r i g i n i a l  o b j e c t i v e s  and techniques  employed f o r  

t h e  s tudy  has  remained c o n s i s t a n t  throughout  t h e  study.  To 
s a t i s f y  t h e  g o a l s  of e s t i m a t i n g  deer  popula t ions ,  d i s c e r n i n g  
movement p a t t e r n s  and e v a l u a t i n g  f i d e l i t y  t o  s p e c i f i c  a r e a s  

i n  t h e  s tudy  a r e a  would r e q u i r e  t h a t  v a r i o u s  t r a p  s i t e s  ( f i g e l )  
be e s t a b l i s h e d  t o  t r a p  t h e  mule deer ,  The t rapped  an ima l s  
would then  be marked wi th  i d e n t i f i a b l e  e a r  t a g s  of c o l o r  
and number, The deer  were caught i n  a cage un i t (C1over  1956) 
b a i t e d  wi th  crushed app le s ,  Traps were randomly e s t a b l i s h e d  
throughout t h e  s tudy  a r e a  ( f i g ,  1 )  t o  o b t a i n  a sample of t h e  

populat ion,  Each deer  was double-tagged t o  prevent  t h e  l o s s  

of t h e  animal t o  t h e  s tudy  by l o s s  of an e a r  t a g  (Beason, 

Burd 1983). The double t a g  s i m p l i f i e d  t h e  task of  i d e n t i f i -  

c a t i o n  by t h e  observer ,  Tag c o l o r  was a s s o c i a t e d  w i t h  each 
of t h e  four  t r a n s i t  a r e a s  w i t h i n  t h e  s tudy  a r e a ,  

Popula t ion  Es t imates  

I n  t h i s  s tudy  t h e  mark-recapture method was used t o  
e s t i m a t e  popula t ion  s i z e ,  T h i s  method employs t h e  t echn iques  
of cap tu re ,  mark and r e l e a s e  a sample of a known number of 
an imals  back i n t o  t h e  surrounding population.  Throughout a 

pe r iod  of 4 months, four  Un ive r s i t y  of Co. s t u d e n t s  a c t i n g  

















i n  t h e  capac i ty  as i n t e r n s  a s s i s t e d  t h e  s t a f f  of Open Space 
and C i t y  Parks i n  a census  s tudy,  Each i n t e r n  was as s igned  
a t r a n s i t  s e c t o r  w i t h i n  t h e  s tudy  a r e a  and f o r  t h e  4 month 
term walked t h e  s e c t o r  t h r e e  t imes  a week r o t a t i n g  through 
each s e c t o r  every t h r e e  weeks, The i n t e r n s  k e p t  r e c o r d s  of 
observed e a r  tagged deer  i n  each of t h e i r . a s s i g n e d  s e c t o r s .  

A t  t h e  end of t h e  s tudy  t h e  s t a f f  o f  Open Space and C i t y  & 

Mountain Parks  organized a 4 day census  sampling sess ion .  
The number of marked an imals  observed i s  compared t o  t h e  
number of unmarked animals ,  Th i s  r a t i o  i s  assumed t o  be t h e  
same i n  t h e  sample census  as i n  t h e  t o t a l  population.  From 
t h e  in fo rma t ion  ob ta ined  a popu la t ion  e s t ima te  can be calcu-  

l a t e d .  I n  f i g ,  6 t h e  Lincoln-Peterson formula, c a l c u l a t i o n s  
and r e s u l t s  have been made f o r  t h e  s tudy,  

RESULTS 
Accuracy Of Lincoln-Peter son Es t ima te s  

The es t imated  popu la t ion  of  marked Nule Deer has  dropped 
from t h e  assumed f i g u r e s  of  83 i n  January 1989, t o  t h e  new 
f i g u r e  of  56 i n  A p r i l  1990. The r e s u l t a n t  f i g u r e s  de r ived  
from t h e  Lincoln-Peterson formula show an es t imated  popu la t ion  
mean t o  be 1238 i n d i v i d u a l s .  The s t anda rd  e r r o r  (SE)  f i g u r e  
of  17.3 and t h e  95% Confidence I n t e r v a l  ( C I )  would e s t a b l i s h  

t h e  popu la t ion  t o  be 1204-1272. T h i s  s tudy of seven y e a r s  
h a s  s a t i s f i e d  t h e  g o a l s  of t h e  p r o j e c t  d e s i g n e r s  and t h e  
r e s u l t s  he lp  determine t h e  popu la t ion  t r e n d s  and develope 
t h e  management p l a n s  and s t r a t e g i e s  f o r  t h e  program, The 
r e q u i r e d  accuracy of  t h e  popu la t ion  e s t ima te  i n  r e g a r d s  t o  
t h e  i n t ended  use  was a c c e p t a b l e  t o  a l l  concerned, 

DISCUSSION 

Mark-Observe Methods For  Censusing Big Game 
The Lincoln-Peterson method was an  accep ted  technique  

used t o  s tudy  t h e  Mule Deer and t h e  r e s u l t s  helped provide  
t h e  needed in fo rma t ion  t o  o rgan ize  e f f o r t s  t o  manage t h e  

c u r r a n t  and on-going problem, Our s tudy  has  shown t h e  d i f f i c u l t y  
of  d e r i v i n g  a c c u r a t e  e s t i m a t e s  of Mule Deer by t h e  mark-observe 



LINCOLN - P E T E R S O N  FORMULA 

I, Population Est imation 

WHEIIE: 

N = Estimated Population 

nl = Tota l  number of marked animals assumed t o  be a l i v e  
i n  t h e  count a r e a  on count day, 

n2 = Tota l  number of deer  (both marked and unmarked) 
seen on count day, 

m2 = Total  number of marked deer seen on count day. 

11, Standard Er ro r  Est imate 
4 

WHERE : 

N = The mean populat ion es t imate  f o r  a l l  count days 
( I n  1990 t h i s  was 1238 ) 

N i  = The populat ion es t ima te  on a given count day 
( In 1990 , Count Day 1 was 1476 ) 

K = The sum of the  samples from t h r u  
K-1 = The t o t a l  number of count days i n  a given year 

( usua l ly  4, sometimes 3 ) 

1990 DEER COUNT 

I. Assuming t h e r e  a r e  56 marked deer i n  t h e  population, 

Day 1 56+1)(595+1 - 
(22+1) = 1476 Populat ion Estimate 

11, Standard Er ro r  

Day 1 (1476 - 1 2 3 8 ) ~  = 56644 d'6 3 
Day 2 (1063 - 1,238)~ = - 3 0 9 7 6 6 % ~  = - 3 0 ! ~ ~ ~  

95% C I  = 1238 * 1,96 (17.32) = 1204 - 1272 Deer 
1238 * 34 

( f i g ,  6 )  



method, The i n n a t e  c r y p t i c  behavior of t h e  mule deer  and 
v a r i e t y  of h a b i t a t  systems throughout t h e  s tudy  a r e a  would 
c r e a t e  enormous amounts of d i f f i c u l t y  i n  t h e  f i e l d  t o  s e e  
t h o s e  marked and unmarked animals,  The extremes i n  t e r r a i n  
e l e v a t i o n ,  t h e  s e v e r i t y  of t h e  w in t e r  season,  r e p r o d u c t i v e  
o u t p u t  of t h e  prev ious  y e a r s  and r o a d k i l l s  a r e  on ly  a few 
of  t h e  v a r i a b l e s  r e s p o n s i b l e  f o r  t h e  i n a c c u r a t e  census  counts ,  

T h i s  l a s t  survey employed two o t h e r  census  methods, a e r i a l  
coun t s  and p e l l e t - p l o t  t echniques ,  These methods provide a 
c o s t  r e d u c t i o n  i n  terms of s t a f f  t ime and money bu t  would 
a l s o  monitor t h e  t r e n d s  i n  popu la t ion  change over  t ime and 
space,  A t  t h e  c u r r a n t  t ime t h e s e  two methods have been 
adopted t o  r e p l a c e  t h e  Mark-Observe technique  and w i l l  prove 
b e n e f i c i a l  f o r  t h e  i n t ended  purpose t o  t h i s  p r o j e c t .  
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