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BE MERCIFULLY CLEAR 

Wayne van Zwoll, 109 Highland Drive ,  Br idgepor t ,  Wa. 98813 

Abs t rac t  

Th i s  t a l k  i s  about words. To do anything u s e f u l  f o r  e l k  we must f i r s t  do something 
w i t h  words. Without words we can n e i t h e r  l e a r n  nor  t e a c h  about e l k ,  cannot convince 
o t h e r  people  t o  g i v e  money f o r  t h e  conse rva t ion  of e l k .  What we s a y  and w r i t e  
determine,  more than  anything e l s e ,  t h e  f u t u r e  of e l k .  

W i l d l i f e  Report Wr i t ing  

John Ruskin s a i d ,  'The g r e a t e s t  t h i n g  a  human s o u l  e v e r  does i n  t h i s  world is t o  s e e  
something and t e l l  what it saw i n  a  p l a i n  way." P rocess ing  what you s e e  and 
p r e s e n t i n g  a  c l e a r  p i c t u r e  of it t o  someone e l s e  is no t  o n l y  u s e f u l ,  b u t  hard.  Some 
people who know a  g r e a t  d e a l  c o n t r i b u t e  l i t t l e  because they  d o n ' t  know how t o  t e l l  
what they  saw i n  a  p l a i n  way. Roughly 20 pe rcen t  of a l l  b u s i n e s s  and government 
correspondence is w r i t t e n  t o  e x p l a i n  o t h e r  correspondence.  

C l a r i t y  seems such an elementary t h i n g  nobody p r a c t i c e s  it. Most of US he re  can run 
i f  need be. Some run o f t e n ,  t o  keep i n  shape.  Few t r a i n  hard enough t o  run w e l l .  
Wri t ing is much l i k e  running.  The b a s i c s  a r e  easy  t o  l e a r n ,  bu t  YOU w i l l  no t  w r i t e  
w e l l  u n l e s s  you work hard a t  it, minding l i t t l e  t h i n g s  t h a t  make a  l o t  of  d i f f e r e n c e .  
To w r i t e  c l e a r l y  you must be p r e c i s e ,  conc i se  and compet i t ive .  

Being p r e c i s e  is more than  being a c c u r a t e ;  i t ' s  saying what w i l l  g i v e  someone e l s e  
t h e  r i g h t  i d e a .  Wri t ing succeeds  when t h e  reader  comes t o  t h i n k  a s  you would have 
him t h i n k .  

A l o t  of imprecise  w r i t i n g  comes from where you would expect  p r e c i s i o n :  u n i v e r s i t i e s  
and government. Perhaps i n  se l f -de fense  a  we l fa re  o f f i c e  publ ished t h e s e  n o t e s  from 
i t s  c l i e n t s :  

"I am forwarding my marr iage  c e r t i f i c a t e  and my t h r e e  c h i l d r e n ,  one of which is a  
mis take ,  a s  you can s e e .  

Unless I g e t  my husband's  money p r e t t y  soon I w i l l  be fo rced  t o  l e a d  an immortal 
l i f e .  

I n  accordance wi th  your i n s t r u c t i o n s ,  I have given b i r t h  t o  twins  i n  t h e  enclosed 
envelope.  

You have changed my l i t t l e  g i r l  t o  a  boy. W i l l  t h i s  make any d i f f e r e n c e ?  

My husband go t  h i s  p r o j e c t  c u t  o f f  two weeks ago and I haven ' t  had any r e l i e f  
since' '  . 

Robert Louis Stephenson once s a i d :  "Don't w r i t e  merely t o  be unders tood;  w r i t e  s o  
you cannot p o s s i b l y  be misunderstood".  You needn ' t  t e l l  a l l  you know; c l e a r  p i c t u r e s  
a r e  simple ones .  Saying what important  is l e s s  a  v i r t u e  than  not say ing  what 
i s n ' t  . To w r i t e  p r e c i s e l y  you must c u l l  r u t h l e s s l y  t h e  words t h a t  d o n ' t  m a t t e r ,  
. then o r d e r  t h e  r e s t .  You must d i r e c t  your r e a d e r  through what i s n ' t  e s s e n t i a l  t o  
what is. I t  is presumptuous t o  throw words o u t  f o r  him t o  s i f t .  I f  you won't d e f i n e  
t h e  essence of your work, d o n ' t  expect  it of him. 

Being p r e c i s e  not  on ly  makes t h i n g s  easy  on your r eader ;  it c o n s o l i d a t e s  your 
a u t h o r i t y .  Cu t t ing  through a  jung le  of c l u t t e r  you b r i n g  o t h e r s  t o  a  p l a c e .  You a r e  
a  l e a d e r ,  w i t h  a  miss ion.  A s  a  l e a d e r ,  you must s e t  t h e  pace.  TO keep it b r i s k ,  t o  



keep your d e s t i n a t i o n  c l e a r ,  make your words count .  Make them s t r o n g ,  l u c i d ,  
purpose fu l  -- and wel l -ordered.  A l o t  of  confusion comes from poor chronology. For 

Example: "I cannot g e t  s i c k  pay. I have s i x  c h i l d r e n .  Can you t e l l  me why"? 

We've been t o l d  t o  avoid c l i c h e s  and euphemisms. They a r e  s t i l l  rampant. Cl iche  is 
from a  French verb ,  meaning t o  s t e r e o t y p e  o r  c a s t  from a  mold. T r i t e  words p r o j e c t  
t r i t e  though t s  and a  l a z y  w r i t e r .  Some a r e  easy  t o  s p o t :  "throw i n  t h e  sponge", 
"draw t h e  l i n e " ,  '*bated b r e a t h n .  But how about " h a b i t a t  d e s t r u c t i o n " ,  " c r i t i c a l  e l k  
w i n t e r  r angen ,  "environmental  impactn? These a r e  p r e t t y  d e s c r i p t i v e ,  but s o  a r e  a l l  
c l i c h e s .  When a  phrase  seems s o  n a t u r a l  you d o n ' t  t h i n k  about i t ,  l i k e l y  your reader  
won't  e i t h e r .  Keep him a l e r t  w i t h  words t h a t  say  p r e c i s e l y  what you want them t o .  
I f  you c a n ' t  f i n d  an o r i g i n a l  way t o  make your p o i n t ,  your p o i n t  probably i s n ' t  
o r i g i n a l  e i t h e r .  

"Euphemism" d e r i v e s  from a  Greek r o o t  meaning "words of good r e p u t e n .  Euphemisms 
s k i r t  what you must d e f i n e .  They a r e  i n d i r e c t  ways t o  s a y  what you haven ' t  t h e  
courage o r  honesty  t o  say  d i r e c t l y .  I f  you want t o  say "d ie"  , s a y  "die"  , not  " s u f f e r  
m o r t a l i t y " .  Use " f a t " ,  not  * ro tundw;  " s i c k " ,  no t  " indisposed" '  " f i n i s h " ,  not  
" f i n a l i z e " .  One of t h e  most i r r i t a t i n g  euphemisms is t h e  use  of " h a r v e s t n  f o r  
w k i l l " .  Shocks of g r a i n  and b ig  pumpkins and t h e  f i r s t  Thanksgiving have nothing t o  
do w i t h  shoo t ing  an animal.  " K i l l m  is  what h u n t e r s  do. I f  t h a t ' s  wrong l e t ' s  s t o p  
i t;  i f  it i s n ' t  t h e r e ' s  no need t o  apologize  wi th  a  euphemism. ("Harvest" is a  
l e g i t i m a t e  way t o  d e s c r i b e  a  c o l l e c t i v e  k i l l  i n  t h e  c o n t e x t  of game management. 
T h a t ' s  d i f f e r e n t  than  h a r v e s t i n g  an e l k  w i t h  your . 3 3 8 . )  

Being p r e c i s e  is  t e a r i n g  away p e r i p h e r a l  i d e a s  t o  expose t h e  c o r e  of what you want t o  
say.  Being c o n c i s e  is par ing  t h a t  c o r e  t o  a  few words. Shor t  is always b e s t  -- 
s h o r t  words, s h o r t  sen tences ,  s h o r t  paragraphs .  Try t o  make a t  l e a s e  75% of Your 
words o n e - s y l l a b l e .  Keep sen tences  t o  two l i n e s  o r  l e s s .  Get a t  l e a s t  t h r e e  
paragraphs  on each page. Avoid redundancies:  " T o t a l l y  des t royedn  is  no more 
des t royed  t h a n  n d e s t r o y e d n .  Wri te  a s  i f  each word on t h e  page c o s t s  you a  q u a r t e r .  

Most of us  t h i n k  s imple  thoughts .  But l o t s  of w r i t i n g  i n  our  p r o f e s s i o n  is long and 
t i r e some.  The l a s t  paper  I read -- an a b s t r a c t  f o r  a  proposal  t o  do r e s e a r c h  t o  
y i e l d  a  r e p o r t  -- was longer  than  t h e  Get tysburg Address! The p roposa l ,  a t  over 
15,000 words, was 10 t imes  a s  long a s  our  D e c l a r a t i o n  of Independence! I n  Hamlet, 
Po lon ius  s a i d  t h a t  b r e v i t y  is t h e  s o u l  of w i t .  I t  is a l s o  t h e  essence of good 
w r i t i n g .  

YOU d o n ' t  o f t e n  f i n d  something t h a t ' s  t o o  b r i e f .  I d i d ,  i n  my l e t t e r s  from t h e  
w e l f a r e  o f f i c e :  

'This is my e i g h t h  c h i l d .  What a r e  you going t o  do about i t " ?  So b r i e f  it mis leads ,  
t h i s  n o n e t h e l e s s  has  a  c e r t a i n  charm. I t  g rabs  your a t t e n t i o n .  Your i n t e r e s t  h a s n ' t  
a  chance t o  wander. Before you know it, you have read t h e  whole t h i n g .  Not SO wi th  
t h e  w r i t i n g  most of u s ' r e a d  most of t h e  t ime.  I t ' s  more l i k e  t h i s :  

"The e s t i m a t e  of n e t  w i l l i n g n e s s  t o  pay is t h e  end r e s u l t  of a  s e r i e s  of mathematical 
and s t a t i s t i c a l  o p e r a t i o n s  on t h e  aggregated d a t a .  One i tem of i n t e r e s t  about 
e s t ima ted  n e t  w i l l i n g n e s s  t o  pay is t h e  s e n s i t i v i t y  of t h i s  e s t i m a t e  t o  v a r i a t i o n  
w i t h i n  t h e  t r a v e l  c o s t  d a t a .  Th i s  v a r i a t i o n  is i n i t i a l l y  seen i n  t h e  computed 
s t a t i s t i c a l  conf idence i n t e r v a l  a s s o c i a t e d  w i t h  t h e  e s t i m a t e  of each c o e f f i c i e n t  of 
t h e  v i s i t - p e r - c a p i t a  r e g r e s s i o n  model." 

Th i s  s o r t  of t h i n g  would have dismayed Solomon, who wrote i n  E c c l e s i a s t e s :  "The more 
t h e  words, t h e  l e s s  t h e  meaning, and how does t h a t  p r o f i t  anyone?" 



But s h o r t  i s n ' t  enough. You can be p r e c i s e  and conc i se  and s t i l l  be d u l l .  Dull  is 
deadly.  People d o n ' t  read d u l l  t h i n g s .  I f  you have worked hard  enough t o  w r i t e  
a c c u r a t e l y  and t i g h t l y  you might a s  we l l  go a l l  t h e  way and w r i t e  v i v i d l y .  O l i v e r  
Wendell Holmes s a i d :  "A word is t h e  s k i n  of a  l i v i n g  thought ."  Ac t ive ,  moving words 
a r e  what people  want t o  read.  They a r e  t h e  kind of compet i t ive  words you s e e  i n  
magazine ads .  

Adver t i s ing  is a  good s tudy  i n  compet i t ive  w r i t i n g  because it is t h e  most compet i t ive  
t h e r e  is. Ad w r i t i n g  hooks you r i g h t  away, q u i c k l y  d e l i v e r s  a  message, l e a v e s  you 
w i t h  a  s t r o n g  image. An ad is s h o r t  but  powerful ,  p l a i n  but  compell ing.  We remember 
it, i f  on ly  t o  look f o r  t h e  next  ad i n  t h e  s e r i e s .  

One reason s c i e n t i f i c  w r i t i n g  and government r e p o r t s  a r e  d u l l  is t h a t  t h e  people who 
w r i t e  them want t o  be s a f e .  They couch s t a t e m e n t s  i n  q u a l i f i e r s  -- "genera l ly" ,  
"usua l ly" ,  "as  a  r u l e "  -- and use  t imid  words i n s t e a d  of bold ones: " sugges tn ,  
" i m p l i e s n ,  " t ends  t o  conf i rmw.  I t ' s  a s  i f  we have t o  remind t h e  r e a d e r  on every  l i n e  
t h a t  nothing is f o r  s u r e .  P r e t t y  soon he t i r e s  of reading about t h i n g s  t h a t  might be 
and reads  elsewhere about t h i n g s  t h a t  a r e .  

Another c o n t r i b u t o r  t o  d u l l  w r i t i n g  is t h e  buzzword. Sometimes you must u s e  uncommon 
words o r  words s p e c i f i c  t o  a  s u b j e c t .  I t ' s  hard  t o  t a l k  about a n t l e r  development 
wi thout  " p e d i c e l " ,  o r  ruminant d i g e s t i o n  wi thou t  "abomasum". But f o r  most complex 
words t h e r e  a r e  simple words o r  phrases  t h a t  mean t h e  same t h i n g  and sharpen t h e  im- 
age. Words l i k e  " i n t e r f a c e g '  and "verba l i ze f '  and "biofeedback" a r e  pompous words t h a t  
b lun t  your w r i t i n g .  

A s u r e  way t o  make your work d u l l  is t o  s t a y  i n  t h e  p a s s i v e  vo ice .  That  is, i n s t e a d  
of saying "I s h o t  a  b u l l  on t h e  Colockum" you would s a y  "A b u l l  was s h o t  by me on t h e  
Colockum." To d r a i n  a l l  t h e  l i f e  from t h a t ,  you could  say  "An e l k  was ha rves ted  by 
me on t h e  Colockum u n i t . "  We d o n ' t  t a l k  i n  pass ive  vo ice ;  t h e r e ' s  no reason f o r  u s  
t o  w r i t e  t h a t  way -- a t  l e a s t ,  most of t h e  t ime.  

But we do w r i t e  t h a t  way, almost  a l l  t h e  t ime .  I t  sounds o b j e c t i v e  t o  s a y  i n  a  
proposal  " t h e  e l k  w i l l  be v i s u a l l y  monitored".  I t  sounds s u b j e c t i v e  and u n s c i e n t i f i c  
t o  say  " I ' l l  watch t h e  e l k . "  But i f  a l l  you a r e  going t o  do is watch t h e  e l k  you 
needn ' t  apo log ize .  And i f  you a r e  indeed going t o  watch t h e  e l k ,  someone w i l l  be 
g l a d  t o  know t h a t  you know you a r e  supposed t o  watch t h e  e l k !  

Pass ive  v o i c e  can be u s e f u l .  'saying " e l k  were t r a n s p l a n t e d  i n  t h e  S i sk iyous"  is a  
p r e t t y  good way t o  say  they  were -- u n l e s s  you want t o  t e l l  who was involved.  But 
pass ive  t h i n g s  i n  g e n e r a l  put  people t o  s l e e p .  We d o n ' t  l i k e  t o  watch pass ive  movies 
o r  l i s t e n  t o  pass ive  speeches .  We can ha rd ly  expect  o t h e r s  t o  read o u r  pass ive  
w r i t i n g .  

I was s u r p r i s e d  t o  f i n d  i n  my w e l f a r e  n o t e s  one w r i t t e n  i n  p a s s i v e  vo ice :  

"Mrs. J o n e s  had not had any c l o t h e s  f o r  a  y e a r  and has  been v i s i t e d  r e g u l a r l y  by t h e  
clergyman. 

Perhaps t h e  w r i t e r  was t r y i n g  t o  add d i g n i t y .  

I hea r  t h a t  s c i e n t i f i c  w r i t i n g  and government r e p o r t s  have l i t t l e  i n  common w i t h  
popular  w r i t i n g .  I hear  i t  from t h e  same people who u s e  t h e  word n p r o f e s s i o n a l w  
a  l o t .  I t ' s  a s  i f  t o  be p r o f e s s i o n a l  you must be obscure .  To be unders tood is  t o  
admit m o r t a l i t y .  Some of t h e s e  w r i t e r s  a r e  b r i g h t  people w i t h  a  good g r a s p  of 
grammar. T h e i r  w r i t i n g  is c o r r e c t ,  but  a s  s t e r i l e  a s  a  bo i l ed  beaker .  I t  h a s  t o o  
many words, t o o  l i t t l e  focus ,  no l i f e .  

S c i e n t i f i c  w r i t i n g  has  a  g r e a t  d e a l  i n  common w i t h  popular  w r i t i n g :  I f  nothing e l s e ,  



it begs a  r e a d e r .  I t  a l s o  demands r e v i s i o n .  F i r s t  d r a f t s  a r e  merely your n o t e s  i n  
s e n t e n c e s .  To produce good w r i t i n g  you must throw away a  l o t  -- a  l o t  of words, a  
l o t  o f  t ime,  a  l o t  of paper.  But a l l  t h a t  is no t  r e a l l y  l o s t .  I t ' s  l i k e  wax i n  a  
c a s t i n g  p r o c e s s ,  s a c r i f i c e d  f o r  t h e  f i n i s h e d  p a r t .  Someone s a i d  it t h i s  way: " I f  
t h e r e  ' S  not  enough f i r e  i n  your  w r i t i n g ,  t h e r e ' s  probably  not  enough of your w r i t i n g  
i n  t h e  f i r e . "  B e t t e r  t h a t  you throw a  d r a f t  i n  t h e  f i r e  than  a  r eader  t o s s  your 
f i n a l  work. 

Everything you w r i t e  competes f o r  your r e a d e r ' s  t ime  w i t h  a  l o t  of o t h e r  w r i t i n g .  
T h e r e ' s  f a r  t o o  much t o  read.  I g e t  l o t s  of mai l  and I d o n ' t  read it a l l .  Some of 
what I d i s c a r d  has  i d e a s  t h a t  would b e n e f i t  me. I throw it  because i t  d o e s n ' t  
i n s t a n t l y  compel me t o  read it. A f i s h  is a  f i s h ,  be it dead i n  t h e  b e l l y  of a  boat 
o r  t a i l w a l k i n g  on a  t i g h t  l i n e .  We ignore  one,  r a p t l y  watch t h e  o t h e r .  

I n  South A f r i c a  l a s t  y e a r  I climbed t o  a  cave where Bushmen had pa in ted .  I t  was a 
l o t  of t r o u b l e  f o r  a  Bushman t o  p a i n t ,  and t h e r e  a r e n ' t  ve ry  many good p a i n t i n g s  
l e f t .  The one I examined had been c a r e f u l l y  done. I t  was a  c l e a r  p i c t u r e .  

I came back from South A f r i c a  and found more advanced work: "The e f f e c t i v e n e s s  and 
e f f i c i e n c y  of each measure ' s  performance was determined on t h e  bases  of t h e  kinds and 
magnitude of o u t p u t s  each measure o f fe red . ' '  I d i d n ' t  l i k e  t h a t  p i c t u r e ,  s o  I found 
ano the r :  "The f i n a l  i t e r a t i o n  of p lan  format ion was t o  s e l e c t  from among t h e  va r ious  
combinations of compat ib le  measures,  t h e  p lan  t h a t  was e f f e c t i v e  and e f f i c i e n t  over 
t h e  b roades t  range of p lanning o b j e c t i v e s . "  Perhaps you g e t  b e t t e r  mai l .  

C l e a r  w r i t i n g  t a k e s  a  l o t  of t ime ,  and most w i l d l i f e  people would r a t h e r  do t h e i r  
work than  w r i t e  about it .  The c a t c h  is t h a t  w r i t i n g  about what you do is p a r t  of 
what you do.  I t ' s  n o t  something you t a c k  on when you f i n d  t ime. Saying you have no 
t ime t o  w r i t e ,  w e l l  is l i k e  say ing  you have no t  t ime t o  e a t  w e l l .  

Being m e r c i f u l l y  c l e a r  is  more than  j u s t  being kind t o  your r e a d e r  o r  c l e v e r l y  
packaging your  message. I t  is doing yourse l f  a  f a v o r .  You a r e  what you w r i t e ;  a t  
l e a s t ,  r e a d e r s  t h i n k  so .  To meet someone you have read and be d i sappo in ted  c r e d i t s  
t h a t  w r i t e r .  Most would be d e l i g h t e d  t o  h e a r  t h e y  f a l l  s h o r t  of t h e i r  work. What 
you w r i t e  w i l l  l i k e l y  be remembered longer  by more people than  anything e l s e  about 
you. What you w r i t e  is your p u b l i c  s e l f ,  t h e  image of your work. Make it p r e c i s e ,  
l i v e l y  enough t o  compete w i t h  l e t t e r s  t o  a  we l fa re  agency. T e l l  what you saw i n  a  
p l a i n  way. Be m e r c i f u l l y  c l e a r .  
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Abstract 

Computer models have been employed to determine the effects various hunting 
plans have on the yield and composition of elk populations. These models have 
provided the professional wildlife manager a valuable tool, but have not 
considered what might be happening to the gene pool of the population. Such 
genetic considerations are important in that some proposals may provide 
favorable yields, but may cause progressive deterioration of antler size over 
the years. To evaluate both these components (yield and antler size), a series 
of programs have been developed. Results of running these programs indicate 
that while some harvest methods can be expected to cause a reduction in antler 
size, others can actually lead to an improvement in the gene pool and at the 
same time provide favorable yields. The development of the computer models and 
the results from using these models under various harvest methods will be 
discussed. 

Introduction 

Computer programs have been employed to determine the effects various harvest 
plans have on yield and composition of elk populations. These programs have 
provided the professional wildlife manager a valuable tool, but have not 
considered the effects of the harvest options on the gene pool contributing to 
antler size. Such genetic considerations are important in that some harvest 
options may provide favorable yields, but may cause serious deterioration of 
antler size over the years. For this reason a program has been developed which 
considers both total harvest yield and the effects of the yield on the genes 
influencing antler size within elk populations. 

Description of the Program 

At the onset of the program, a population of approximately 1000 elk is created. 
Each animal in this population is characterized by values relating to the 
animal's age, sex, and genotype. In addition, bulls are characterized by values 
representing 2 environmental effect, an antler potentiality score, and the 
number of poi s per antler, Relative to these characteristics, the population 
is generated such a way that its composition is similar to that expected for 
a natural non-&nted population. 

The genotypes are pr duced by randomly assigning twenty plus or minus characters 
to each animal in th % population. The twenty characters symbolize ten pairs of 
genes and represent the total genetic contribution to the size of an animal's 
antlers. 



The ten pairs of genes can act under any one of three optional types of genetic 
control. The first assumes a lack of dominance at all ten loci. The second is 
more complex than the first as it includes some loci exhibiting complete 
dominance and some exhibiting partial dominance. The third option is the most 
complex, since it includes loci exhibiting lack of dominance, partial dominance, 
complete dominance, and overdominance. 

Values associated with the lack of dominance option (and assuming no 
environmental influence) are shown in figure 1 .  When applied to an animal's ten 
pairs of genes, these values determine that animal's genotypic score. Notice 
from the figure that with this type of genetic control, the values associated 
with heterozygosity at any locus are always intermediate between homozygosity 
for the favorable allele (represented by a pair of ~luses) and homozygosity for 
the unfavorable allele (represented by a pair of minuses). 

Figure 81. Values of genotypes for each of 10 pairs of genes when all loci 
exhibit a lack of dominance and no environmental influence exists. 

Genotypic Values 
(H=l or H-0) 

Gene 
Pair ++ +- -- 

Figure 2 shows the genotypes which might be generated for two bulls within a 
particular population. The genotype on the left characterizes a bull with a 
favorable genotype and the genotype on the right that of one with a less 
favorable genotype. The scores associated with each pair of alleles occur when 
all loci exhibit a lack of dominance (and there is no environmental influence), 
hence they are derived from the values shown in figure 1. 



Figure #2. Genotypes and scores of two typical bulls. Values assume the lack 
of dominance and no environmental influence options have been selected. 

Bull with Bull with 
Favorable Genotype Unfavorable Genotype 

-- (26 )  +- (45) 

Genotypic Score = 345 Genotypic Score = 242 

A percentage of the score generated by the 10 pairs of genes and a percentage of 
a score representing the environmental influence are combined for each bull to 
generate the animal's antler potentiality score. 

Any of five levels of environmental influence can be used. They are levels in 
which the environment provides either OX, 25%, SOX, 75%, or 100% of the 
variation in potentiality scores. When the 25% option is used, for example, the 
potentiality score of an animal is determined by taking 75% of its genotypic 
score and adding it to 25% of another value which has been randomly generated 
from a distribution with properties like those characterizing the genotypic 
scores. 

The potentiality score and the age of the bull determine the number of points 
per antler for each bull. The relationship between these values and antler size 
used to generate the results presented in the next section of this paper is 
shown in table 1. Yearling bulls (those listed as one year old), for example, 
had a single point if their score was less than - 8  standard deviations (based on 
the expected standard deviation for calves in the initial population) above 300 
(which is the expected mean of calves in the initial population). Those with a 
higher score, but one that was less than 1.2 standard deviations above the mean, 
have two points. Those with still higher scores had 3 or more points depending 
on how high their score was. 



Table #l. Relationship between number of points and age of bull. Values in the 
table represent the antler potentiality scores in terms of standard deviations 
from a mean of 300. The number of points listed in any column is appropriate 
only when the nearest column to the left does not apply- 

Number of Points (per antler) 

9 + 
8 
7 

Age 6 
0 f 5 
Bull 4 

3 
2 

The potentiality score represents a value indicative of how large a bull's 
antlers will be when the bull is of optimal age. While the score actually 
represents only a relative value, the scores can be extrapolated to those used 
in Pope and Young or Boone and Crocket scoring. All elk populations, regardless 
of options selected, are initially generated to have an average potentiality 
score slightly below 300. The mean of calves and yearling bulls is expected to 
be 300, but because of score dependent mortality, older bulls tend to have 
somewhat lower scores and a standard deviation of approximately 40. 

After the initial population is generated, a variety of bull harvest methods are 
available. They include existing practices of annually harvesting any antlered 
bull, annually harvesting 3 point or better bulls, annually harvesting 5 point 
or better bulls, and annually harvesting only non-branch antlered bulls (spike 
bulls). Other methods of harvest, which have been developed for use with this 
program, are also available. They are the cyclic plans in which non-branch 
antlered bulls are harvested every year, and all other antlered bulls are 
harvested every second, third, fourth, or sixth year. The option of not 
harvesting any bulls is also available. 

The harvest of bulls is based on a selected percentage. The harvest can be 
either uniform (the same percentage for legal bulls of all ages), or age 
dependent. Age dependent harvest options include a decreasing likelihood of 
lo%, 25%, or 50% for each year of age, with the minimum likelihood of harvest 
being 10% or 25% of the maximum. For example, if the percentage of harvest 
selected for the youngest legal bulls is 80%, and if a 50% decrease in 
likelihood for each year of age is selected along with a minimal harvest that is 
25% of that of the maximum; then a one year old legal bull would have an 80% 
chance, a two year old legal bull a 40% chance, and all legal bulls three years 
or older a 20% chance of being harvested. 

The option of including cows and calves in the harvest is also provided. The 
number of these animals harvested each year will fluctuate since the percentages 
are based on the numbers of calves and cows that are available each year. 



S t a t i s t i c s  a r e  co l lec ted  before and a f t e r  each s e l e c t i v e  harves t .  Included a r e  
average an t l e r .  p o t e n t i a l i t y  scores ,  t he  numbers and types of animals ex i s t i ng  
before and a f t e r  s e l ec t ive  harvest ,  and t h e  numbers and types of animals 
harvested. Bulls  a r e  assumed t o  cont r ibu te  t o  the  gene pool of t h e  ca l f  crop 
p r i o r  t o  any s e l e c t i v e  harvest.  While a l l  adul t  b u l l s  have some chance of s i t i n g  
of fspr ing ,  the  l ikel ihood is both age and score dependent. The optimal age of 
b u l l s  is from 5 t o  10. Bulls  of 4  o r  10 t o  12 years  of age a r e  20% l e s s  l i k e l y ,  
those 3 o r  13 o r  more years  of age a re  40% l e s s  l i k e l y ,  those 2 years  of age a re  
60% l e s s  l i k e l y ,  and those 1 year  of age a r e  85% l e s s  l i k e l y  t o  s i r e  a  
p a r t i c u l a r  c a l f  than a r e  b u l l s  of optimal age. 

A bu l l  is a l s o  0.5% l e s s  l i k e l y  t o  s i r e  a  ca l f  f o r  each point  t h a t  i ts score 
devia tes  from the  optimum of 330. A 3 year  old b u l l  with a  score of 270, f o r  
example, w i l l  be 42% [ ( I - -40 )  x (1-(.005 x (330-270)))] a s  l i k e l y  t o  s i r e  a  
p a r t i c u l a r  c a l f  a s  a  bu l l  of optimal age and score.  Only cows surviving the  
s e l e c t i v e  harvest  and normal yearly mor ta l i ty  produce calves.  

The p robab i l i t y  t h a t  a  surviving cow w i l l  produce a  ca l f  is determined l a rge ly  
by age dependent f e r t i l i t y  r a t e s .  The r a t e s  used t o  generate t he  r e s u l t s  given 
i n  t he  next s ec t ion  of t h i s  repor t  were 60%,  87%, 93%, 93%, 93%, 93%, 93%, 91%, 
89%, 86%, 84%, 81%, 78%, 74%, 70%, and 0% f o r  cows 1 through 16 years  of age, 
respect ively.  

F e r t i l i t y  and surv iva l  r a t e s  a r e  a l s o  dens i ty  dependent. When the  s i z e  of t he  
ex i s t i ng  population is below carrying capaci ty,  surv iva l  and f e r t i l i t y  r a t e s  
increase (because mor ta l i ty  and i n f e r t i l i t y  decrease) ;  whereas when the  s i z e  is 
above carrying capaci ty,  surv iva l  and f e r t i l i t y  r a t e s  decrease. 

Carrying capac i ty  can be spec i f ied  a s  1000 o r  2000 animals. When t h e  s i z e  of the 
population (PSIZE) is below carrying capac i ty  (CCAP), mor t a l i t y  r a t e s  decrease 
by the  amount DEC determined by t h e  f i r s t  equation l i s t e d  below, and i n f e r t i l i t y  
r a t e s  decrease by twice t h i s  amount. When the  s i z e  of t he  population is above 
carrying capaci ty,  mor ta l i ty  r a t e s  increase by the  amount INC determined by the  
second equation, and i n f e r t i l i t y  r a t e s  increase by twice t h i s  amount. DEC = 0.5 
times the  Square Root of ((CCAP-PSIZE)/CCAP) INC = 0.5 times the  Square Root of 
((PSIZE-CCAP)/CCAP) 

Normal male surv iva l  (which excludes dens i ty  dependent and s e l e c t i v e  harvest  
e f f e c t s )  is dependent upon age and the p o t e n t i a l i t y  score (and therefore  on 
a n t l e r  s i z e  s ince  g rea t e r  s i z e  increases  energy expenditure during and a f t e r  the  
r u t ) .  The columns i n  t a b l e s  2A and 2B g ive  the  year ly  surv iva l  r a t e s  used f o r  
calves through b u l l s  16 years  of age. A s  can be seen from the  t a b l e s ,  surv iva l  
of a  b u l l  of a  p a r t i c u l a r  age depends on its p o t e n t i a l i t y  score ( i n  terms of 
s tandard devia t ions  from a mean of 300). A bu l l  four  years of age wi th  a  score 
of 340 (one standard devia t ion  above the  mean), f o r  example, had a  72% chance of 
surviving an addi t iona l  year. 



Table 2A.  Yearly su rv iva l  
b u l l s  of var ious  ages,  t he  
a n t l e r  p o t e n t i a l i t y  scores  

r a t e s  f o r  bu l l s .  The columns give surv iva l  r a t e s  f o r  
rows give r a t e s  f o r  b u l l s  i n  terms of how f a r  t h e i r  
dev ia te  ( i n  s tandard devia t ions)  from the  mean. 

Calf 1 2 3 4 5 6 7 8 

Table 2B. A cont inuat ion of t a b l e  2A. Again t he  columns give surv iva l  r a t e s  f o r  
b u l l s  of var ious  ages,  t h e  rows give r a t e s  f o r  b u l l s  i n  terms of how f a r  t h e i r  
a n t l e r  p o t e n t i a l i t y  scores  dev ia t e  ( i n  s tandard devia t ions)  from t h e  mean. 



Normal female survival (excluding density dependent effects) is dependent upon 
age. The survival rates used to produce the results given later were TO%, 80%, 
85%, 90%, 90%, 90%, 90%, 90%, 85%, 80%, 75%, 70X, 65%, 55%, 402, 20x9 and 0% for 
calves through sixteen-year-olds, respectively. 

The number of calves produced each fall depends on cow survival rates, cow 
fertility rates, and on the rate of survival of the new individual from 
conception to 6 to 9 months of age. It is assumed that there are equal numbers 
of males and females conceived, but that survival to 6-9 months of age is 60% 
for males and 65% for females. These survival rates, however, are subject to 
the same degree of density dependent modification as the other survival rates. 
In producing offspring, gametes from cows and bulls are randomly combined. While 
each of the cows can produce no more than one calf per year, individual bulls 
can have many offspring. 

After each crop of calves is produced (and the survivors have aged a year), the 
antler size of each bull is again determined and statistics on the composition 
of the herd are again compiled. This process of selective harvest, of mating 
and generating a new calf crop, and of determining normal yearly survival can be 
continued for as many as 100 years. 

An automated version of the program is available which allows options to be 
selected and then runs each of as many as twenty populations for up to fifty 
years. This version collects the statistics from the individual populations and 
compiles averages based on all of them. 

Comparison of Harvest Plans 

Simulations should not be expected to exactly duplicate behavior of natural 
populations. There are too many variables which cannot be determined with 
certainty that influence populations. The point of computer simulation, 
therefore, is seldom to mimic the exact behavior of a particular population, but 
instead is to gain insights as to how certain factors influence natural 
populations and to get some idea as to the magnitude of effects. 

Simulations do offer distinct advantages over field studies of natural 
populations when evaluating factors influencing populations. Besides cost and 
time considerations, an important advantage is that simulations can be repeated 
many times, and under conditions in which only the factor being considered is 
varied. This allows an evaluative approach similar to that used in laboratory 
studies, where experimental conditions are held as constant as possible over 
time . 

To evaluate the effects of various harvest methods, the automated version of the 
program described earlier was run repeatedly under conditions in which only the 
harvest method and the extent of the harvest varied. Because of run to run 
variation, each simulation was repeated ten times. Averages of the ten runs for 
each harvest method are presented in tables 3-6. The average numbers of animals 
harvested in each of these plans are based only on the last forty-five of the 
fifty years represented in each simulation. The conditions under which these 
results were obtained include: (1) genetic control assuming a lack of dominance, 
(2) no environmental influence, (3) no harvest of cows or calves, and (4) 
carrying capacity set at 1000 animals. 



Table 3  shows t h e  e f f e c t s  of running the  program f o r  each of t h e  harvest  plans 
while assuming each l ega l  b u l l  has a  50% chance of being s e l e c t i v e l y  harvested 
each year.  The r e s u l t s  show t h a t  t he  non-branched only plan and t h e  3, 4 ,  and 6  
year  cycle  plans r e s u l t  i n  t he  g r e a t e s t  gene t i c  improvement, increasing a n t l e r  
p o t e n t i a l i t y  s co re s  by 30 o r  more po in t s  (approximately three-fourth of a  
s tandard devia t ion) .  Within t h i s  group, the  3  year cycle  plan is p a r t i c u l a r l y  
impressive a s  it provides a  high t o t a l  harvest  (averaging 56.3 animals per  year) 
and a  high trophy b u l l  y i e l d  (averaging 7.7 animals, f o r  each year  including 
those years  when only non-branched b u l l s  a r e  taken).  The 2  year cycle  plan is 
a l s o  very good i n  terms of harves t ,  though it is l e s s  favorable  gene t i ca l l y  than 
t h e  o the r  cyc le  plans.  

Table 3. Average change over f i f t y  years  i n  p o t e n t i a l i t y  scores  and i n  
f requencies  of favorable  genes, along with t h e  numbers of animals harvested each 
year  f o r  e i g h t  harvest  plans run under t he  condi t ion t h a t  each l ega l  b u l l  had a  
50% chance of being harvested each year.  

Change i n  
Change Frequency of 5  6-8 

Harvest Plan i n  Favorable Total  Point  Point  
Score Genes Harvest Harvest Harvest 

Any Antlered Bull  +I5 +O. 035 79.7 7.4 4.1 

3  Point o r  Be t t e r  -25 -0.061 52.7 7.6 3.7 

5 Point  o r  Be t t e r  -26 

Non-Branched Only +32 +O .074 27.4 0.0 0.0 

2  Year Cycle Plan +25 +0.061 66.5 7.1 7.4 

3  Year Cycle Plan +3 1 +0.073 56.3 6.1 7.7 

4  year  Cycle Plan +33 +O. 079 50.3 4.8 7.2 

6  year  Cycle Plan +30 +O. 074 45.6 3.4 6 .3  

The 3  po in t  o r  b e t t e r  and t h e  5 po in t  o r  b e t t e r  p lans  both r e s u l t  i n  subs t an t i a l  
gene t i c  d e t e r i o r a t i o n .  I n  addi t ion ,  ne i t he r  t h e  t o t a l  harvest  nor t he  trophy 
harves t  i s  very good with t h e  3  po in t  o r  b e t t e r  plan. The t o t a l  harvest  is even 
worse wi th  t h e  5 po in t  o r  b e t t e r  p lan ,  but t h i s  plan does y i e ld  impressive 
numbers of 5  po in t  and trophy (6-8 po in t )  bu l l s .  

Although not  shown i n  t he  t a b l e ,  t h e  plan of not  harvest ing any b u l l s  r e s u l t s  i n  
e s s e n t i a l l y  no change i n  a n t l e r  p o t e n t i a l i t y  scores .  This is a  r e s u l t  of the  
program design.  Antler  s i z e  under na tu ra l  non-hunting condi t ions is  q u i t e  
s t a b l e ,  a s  it is most l i k e l y  operat ing under condi t ions of s t a b i l i z i n g  
se l ec t i on .  Bul l s  with t he  g r e a t e s t  f i t n e s s  have ne i the r  t he  l a r g e s t  nor smallest  
a n t l e r s .  Bu l l s  wi th  extremely l a rge  a n t l e r s  must spend more energy carrying 
t h e i r  rack than those wi th  smaller  a n t l e r s .  Hence they a r e  more l i k e l y  t o  en t e r  
t h e  win te r  range i n  a  weakened condi t ion and the re fo re  t o  d i e .  Bul ls  wi th  small 
a n t l e r s  a r e  l e s s  l i k e l y  t o  bu i ld  and maintain a  harem, and the re fo re  a r e  l e s s  
l i k e l y  t o  be a s  p r o l i f i c  a s  those wi th  l a r g e r  a n t l e r s .  



It is in t e re s t ing  t o  note t h a t  u t i l i z a t i o n  of t he  most commonly used p lan ,  t h a t  
allowing the  harvest  of any an t le red  bu l l ,  increases  t he  percentage of favorable 
genes i n  t he  population. While t h i s  may a t  f i r s t  seem unexpected, it is because 
more of the  mating i n  a  non- hunted population is done by old bu l l s .  AS b u l l s  
age, those with l a r g e s t  a n t l e r s  have the  highest  yearly mor ta l i ty .  Because of 
t h i s ,  p o t e n t i a l i t y  scores  of o lder  b u l l s  a r e  on the  average lower than younger 
bu l l s .  The e f f e c t  of hunting is t o  reduce the  r e l a t i v e  numbers of o lder  bu l l s ,  
and therefore  t o  increase the  percentage of calves t h a t  a r e  produced by matings 
involving young bul l s .  Calves with higher average scores  therefore  occur when 
more a re  produced by these  higher averaging young bu l l s .  

Table 4 shows the  e f f e c t s  of running t h e  program f o r  each of t h e  harvest  plans 
while assuming each l e g a l  bu l l  has a  80% chance of being s e l e c t i v e l y  harvested 
each year ( a  60% increase over t h a t  used t o  produce the  r e s u l t s  i n  t a b l e  3) .  By 
comparing the  r e s u l t s  i n  t h i s  t a b l e  with those i n  t a b l e  3, it becomes evident  
t h a t  increasing the  harvest  g r e a t l y  acce lera tes  t he  r a t e  of gene t ic  change 
regard less  of which harvest plan is  implemented. 

Table 4. Average change over f i f t y  years  i n  p o t e n t i a l i t y  scores  and i n  
frequencies  of favorable genes, along with the  numbers of animals harvested each 
year f o r  e i g h t  harvest  plans run under t he  condit ion t h a t  each l e g a l  b u l l  had a  
80% chance of being harvested each year.  

Change i n  
Change Frequency of 5  6-8 

Harvest Plan i n  Favorable Total  Point  Point  
Score Genes Harvest Harvest Harvest 

Any Antlered Bull  +2 0 +O. 051 96.0 5.1 1.3 

3 Point o r  Be t t e r  -38 -0.098 59.8 2.8 0.5 

5 Point o r  Be t t e r  -33 -0.084 35.3 31.1 4.2 

Non-Branched Only +59 +O. 142 33.2 0.0 0.0 

2 Year Cycle Plan +40 +O .097 88.1 9.8 5.3 

3 Year Cycle Plan +52 +O.  126 74.3 10.0 9.2 

4 year  Cycle Plan +51 +O. 125 68.3 7 .3  10.4 

6 year Cycle Plan +55 +O. 137 61.7 5.2 11.2 

Table 4 shows t h a t  t h e  3, 4  and 6 year cycle plans a r e  again impressive both i n  
terms of gene t ic  improvement (though l e s s  favorable  than the  non- branched only 
p l an ) ,  and i n  terms of t he  q u a l i t y  of harvest .  The 3 point  o r  b e t t e r  and 5 point 
o r  b e t t e r  plans a r e  again the  only p lans  causing genet ic  de t e r io ra t ion .  Notice 
t h a t  the trophy bu l l  harvest  with the  5 point  o r  b e t t e r  plan is not nea r ly  what 
i t  was when harvest  r a t e s  were lower. Notice how poorly the  3 poin t  o r  b e t t e r  
plan does. Compare t h e  genet ic  e f f e c t s  and the  harvest  i n  a l l  c a t egor i e s  i n  
t h i s  plan, f o r  example, with t he  plan allowing harvest  of any an t le red  bu l l .  



Table 5  shows the results obtained when the probability of harvest is influenced 
by the age of the bull and when the maximal probability of harvest is 50%. The 
conditions in which the data were obtained assume that for each year of age, a 
bull's chance of being harvested decreases by 25%,  and that the minimum 
probability of harvest is 1 2 . 5 % .  Thus legal yearling bulls have a 50% chance of 
being harvested, 2  year bulls a 37 .5% chance, 3  year bulls a 28 .2% chance, 4  
year bulls a 2 1 . 2 %  chance, 5  year bulls a 1 5 . 9 %  chance, and 6  year and older 
bulls a 12 .5% chance of being harvested in any year. 

Table 5 .  Average change over fifty years in potentiality scores and in 
frequencies of favorable genes, along with the numbers of animals harvested each 
year for eight harvest plans run under conditions in which experience reduces 
probability of harvest by 25% per year. Depending on the age of the bull, 
probabilities of harvest each year range from 50% for yearling bulls to 12 .5% 
for six year and older bulls. 

Change in 
Change Frequency of 5  6-8 

Harvest Plan in Favorable Total Point Point 
Score Genes Harvest Harvest Harvest 

Any Antlered Bull + 5  + 0 . 0 1 4  6 3 . 3  3 . 9  3 . 6  

3  Point or Better -15 -0 .038  2 7 . 3  5 . 1  4 . 9  

5  Point or Better -10 -0 -025  14 .0  7 . 0  7 .O 

Non-Branched Only +3 1  +O. 074  2 7 . 6  0 . 0  0 . 0  

2  Year Cycle Plan +17 +O. 03 7  4 9 . 2  2 . 8  3 . 0  

3  Year Cycle Plan +2 5  +O .057 4 2 . 1  2 . 4  2 . 6  

4  year Cycle Plan +25 +O. 064  3 7 . 9  1 . 9  2 . 0  

6  year Cycle Plan +26 +O. 063 3 5 . 1  1 . 3  1 . 6  

Incorporating the effects of bull experience into the simulations results in 
reducing overall yield and particularly trophy bull yield. Comparing table 5  
with table 3  shows that it also has the effect of reducing genetic change. 
Table 5 also shows that incorporating the effects of experience into the model 
causes the cyclic plans to compare genetically somewhat less favorably than the 
non-branched only plan. 

Table 6 shows the results obtained when the probability of harvest is again 
influenced by age (as in table S ) ,  but under conditions in which the probability 
of harvest increases by an additional 6 0 % ,  so that harvest probabilities range 
from 80% to 20%.  The results in table 6 show that under these higher rates of 
harvest, marked increases in the frequency of favorable genes occur. The 
improvement is similar to that found when high rates of harvest were uniformly 
applied to bulls of all ages (see table 4 ) .  



Table 6 .  Average change over f i f t y  years  i n  p o t e n t i a l i t y  scores  and i n  
frequencies of favorable genes, along with the  numbers of animals harvested each 
year  f o r  e igh t  harvest plans run under condit ions i n  which experience reduces 
probabi l i ty  of harvest  by 25% per  year. Depending on the  age of t he  b u l l ,  
p r o b a b i l i t i e s  of harvest  each year range from 80% t o  20%.  

Change i n  
Change Frequency of 5 6-8 

Harvest Plan i n  Favorable Total  Point  Point 
Score Genes Harvest Harvest Harvest 

Any Antlered Bull  +14 +O. 032 92 .2  3 . 4  1.5 

3 Point o r  Bet te r  -33 -0 .083  4 1 . 0  5 . 8  3 .3  

5 Point  o r  Be t t e r  -18 -0 .043 2 0 . 7  12.2 8 . 5  

Non-Branched Only +59 +O. 144 3 3 . 5  0 . 0  0 . 0  

2 Year Cycle Plan +40 +O.  096 7 7 . 3  6 . 6  3 . 9  

3 Year Cycle Plan +50 +O. 119 6 3 . 3  5 . 6  4 . 3  

4 year Cycle Plan +50 +O. 124  56 .0  4 . 3  4 . 1  

6 year Cycle Plan +54 +O. 134  4 9 . 4  3 . 2  3 . 5  

Table 6 again shows t h a t  t he  3 point  o r  b e t t e r  plan produced poorer gene t ic  
r e s u l t s  than the  5 point  o r  b e t t e r  plan and very much poorer r e s u l t s  i n  terms of 
trophy bu l l  harvest .  Notice a l s o  t h a t  the  ove ra l l  y i e l d  from the  cycle  plans 
a r e  much b e t t e r  than the 3 point  o r  5 point  o r  b e t t e r  plans,  and t h a t  they y i e ld  
much g r e a t e r  numbers of trophy b u l l s  than the  any an t le red  b u l l  plan. 

The r e s u l t s  of these  s imulat ions ind ica t e  t h a t  the  3 point  and 5 point  o r  b e t t e r  
plans a r e  t he  only plans r e su l t i ng  i n  gene t ic  de t e r io ra t ion .  The d i f fe rence  
between these  two plans and the  plan i n  most connoon usage, t h a t  allowing the  
harvest  of any an t le red  bu l l ,  i s  subs t an t i a l ,  a s  d i f f e r ences  i n  p o t e n t i a l i t y  
scores  range from 15 t o  58 poin ts  ( o r  from 3 . 9 %  t o  19 .3% i n  t he  amount of change 
i n  the frequency of favorable genes). Since many s t a t e s  a r e  using these  plans 
i n  more and more a reas ,  it w i l l  be worthwhile t o  c lo se ly  monitor t he  r e s u l t s .  
I t  is  e spec i a l ly  c r i t i c a l  t o  do t h i s  f o r  an extended period of time, s ince  these 
plans may i n i t i a l l y  produce good y i e lds ,  but t ape r  of f  quickly. 

While the  plan allowing harvest  of only non- branch a n t l e r  b u l l s  is cons i s t en t ly  
t he  best o r  among the  best i n  terms of genet ic  improvement, it is worthless  f o r  
trophy harvest  and would be hard t o  enforce. This plan might be considered on a  
r e s t r i c t e d  bas i s ,  however, t o  develop a  gene t i ca l ly  super ior  population f o r  use 
i n  stocking v i r g i n  a reas  o r  replenishing the  gene pool of gene t i ca l ly  i n f e r i o r  
populations.  



The cyc l i c  plans might a l s o  be hard t o  enforce. However, hunters  might be more 
l i k e l y  t o  accept a plan which allows them access t o  only non-branch an t le red  
b u l l s ,  when they r e a l i z e  t h a t  one o r  severa l  years  l a t e r  they w i l l  have a chance 
f o r  those trophy b u l l s  they might encounter. For example, the  three  year plan 
might be used i n  a region with th ree  separate  sec t ions .  While one of t h e  
sec t ions  is open f o r  a l l  bu l l s ,  t h e  o ther  two would allow the  harvest  of only 
non-branch an t le red  bul l s .  By ro t a t ing  each year which of t h e  sec t ions  is open 
f o r  harvest ing any type of bu l l ,  managers might be able  t o  ge t  compliance and 
a l s o  high l e v e l s  of hunter  s a t i s f a c t i o n .  In addi t ion ,  they would be increasing 
the  frequency of favorable  genes within t h e  populations,  which would mean even 
l a r g e r  b u l l s  i n  the  years  t o  come. 

While the  s imulat ions presented here ind ica te  t h a t  some plans a r e  preferab le  t o  
o thers ,  it is  important t o  consider t he  r e s u l t s  a s  preliminary. Simulations 
which vary o the r  opt ions,  p a r t i c u l a r l y  those involving genet ic  cont ro l  and the 
amount of environmental inf luence need t o  be assessed. These s imulat ions a re  
being done and the r e s u l t s  w i l l  be reported a s  they become ava i lab le .  
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Abstract 

Numbers of elk at the National Elk Refuge have increased slightly over the last 
75 years, while the amplitude of fluctuations has dampened substantially. 
Likewise, feeding rations on the Refuge have increased significantly through 
time, and the variance in hay fed has decreased. A 20-year moving standard 
deviation of hay fed is corrrelated with the 20-year moving standard deviation 
in the number of elk using the Refuge during winter. Although constant elk 
populations may be easier to manage, elk population fluctuations may 
occasionally release aspen from browsing allowing some stands to regenerate. 

Introduction 

Winter feeding at the National Elk Refuge is necessary to sustain the Jackson 
elk (Cervus elaphus) herd because cattle ranching and residential development 
have usurped critical elk winter range (Robbins et al. 1982). Several 
management dilemmas emerge with the winter feeding program including (1) risk of 
brucellosis transmission to livestock (Thorne et al. 1979), ( 2 )  necessity of 
culling to control elk numbers in Grand Teton National Park, and ( 3 )  
extraordinary expense to feed the animals. Public benevolence towards elk has 
encouraged higher rations than are necessary to sustain the elk (see Boyce 
1989). Despite these problems, the Refuge feeding program is successful at 
reducing winter mortality to an average of only 1.2% annually. 

Another postulated consequence of winter feeding is reduced population 
fluctuations because of reduced winter mortality (DeByle 1979), and enhanced 
survival of calves (Thorne et al. 1976). Such an effect may have significant 
ramifications to aspen (Populus tremuloides) management (Boyce and Hayden-Wing 
1979). In this paper, I present evidence which suggests that feeding on the 
National Elk Refuge reduces population fluctuations in the Jackson elk herd. 

Discussion with John Hart stimulated this analysis. I thank the National Elk 
Refuge, Bridger-Teton National Forest, Grand Teton National Park, and the 
Wyoming Game and Fish Department for funding. Evie Merrill, Bill Barmore, and 
Bruce Smith provided valuable comments. 

Methods 

Elk on the National Elk Refuge are censused and classified as mature bulls, 
spikes (yearlings), cows and calves by observers on hay sleds, usually in 
February each year. Since 1975 elk have been fed alfalfa pellets during winter 
but were fed baled hay in earlier years. Feeding and census records were 
obtained from files of the National Elk Refuge and the Wyoming Game and Fish 
Department. Data up to 1986 are reported by Boyce (1989). 



Weather da t a  from Moose, Wyoming was used f o r  years  1936-88 because winter  
p rec ip i t a t i on  a t  t h i s  weather s t a t i o n  was most highly c o r r e l a t e d  wi th  e l k  
attendance on the  Refuge (Sauer and Boyce 1979; 1983); weather d a t a  from Moran, 
Wyoming was used f o r  1914-1935 because the  Moose weather s t a t i o n  was not 
es tab l i shed  u n t i l  1935. 

S t a t i s t i c a l  analyses  were performed using SYSTAT. Time s e r i e s  t r ends  were 
evaluated using Spearman rank co r re l a t ions .  

Resul ts  

Population s i z e  on t h e  National Elk Refuge has increased s l i g h t l y  during the  
pas t  75  years ,  and t h e  t rend  is s t a t i s t i c a l l y  s i g n i f i c a n t  ( rs= 0.233, n  = 73, P 

- 0.05). Inspection of Figure 1 suggests t h a t  var iance  i n  t h e  e l k  census i n  
e a r l y  years  was higher  than  i n  more recent years.  

Figure 1. Maximum winter  counts of e l k  on the  National Elk Refuge, 1912-1988. 
A s l i g h t  but s t a t i s t i c a l l y  s i g n i f i c a n t  increasing t r end  e x i s t s  i n  t h i s  time 
s e r i e s  ( r  = 0.277, n  = 73, P = 0.05). 
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I evaluated t h i s  using a 20-year moving standard devia t ion  of t h e  previous 20 
years  of censuses over t he  e n t i r e  period 1912-88. There has been a highly 
s i g n i f i c a n t  decrease i n  s tandard devia t ion  through time ( r  = -0.865, n = 58, P < 

s 
0.001; Figure 2 ) .  

Figure 2. Standard devia t ion  i n  maximum census of e l k  f o r  t h e  previous 20-years 
moving over t h e  period from 1931 t o  1988, i . e . ,  da t a  begin 1912 a s  i n  Figure 1 .  
This trend is h ighly  s i g n i f i c a n t  ( r  - -0.865, n - 58, P < 0.001). 
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Winter counts on the  National Elk Refuge a re  co r r e l a t ed  wi th  January 
p r e c i p i t a t i o n  (Sauer and Boyce 1979; Boyce 1989) because i n  tougher win ters  a 
higher  proport ion of t h e  e l k  population is driven onto the  feed ground. However, 
t h e r e  is no tendency f o r  a dec l in ing  t rend  i n  a 20-year moving standard 
devia t ion  of January p r e c i p i t a t i o n  ( r  0.049, n - 58, P >0.5). Furthermore, I 

S 

found no c o r r e l a t i o n  between the  20-year standard devia t ion  i n  January 
p r e c i p i t a t i o n  and the  same measure f o r  v a r i a t i o n  i n  t o t a l  population s i z e  ( r  - 
0.174, n = 58, P > 0.1).  

Feeding on the  National Elk Refuge has a p a t t e r n  s i m i l a r  t o  t h a t  f o r  e l k  
numbers; i . e . ,  t h e r e  has  been a s i g n i f i c a n t  increase i n  tonnage of hay fed 
during the  pas t  75 years  ( r  = 0.293, n = 52, P < 0.05), but t h e  amplitude of 

s 
f luc tua t ions  i n  win ter  feeding has dampened (Figure 3). , - 



Figure 3. Total metric tons of hay fed to elk on the National Elk Refuge. 
Because alfalfa pellets fed in recent years are more nutiritios than baled hay, 
pellets were converted by assuming that 800 tons of pellets were equivalent to 
1,000 tons of baled hay (Thorne and Butler 1976). 
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As was true for the total number of elk counted on the Refuge, a 20-year moving 
standard deviation of feeding rations exhibits an declining trend (rs= -0.322, n 

= 56, P < 0.02), but the pattern is weak (Figure 4). 



Figure 4. Moving s tandard devia t ion  of the  hay fed  t o  e l k  f o r  t he  previous 20 
years  over t h e  period 1931 t o  1988, i . e . ,  da t a  begin i n  1912 a s  i n  Figure 3. 
There e x i s t s  a  weak, but s t a t i s t i c a l l y  s i g n i f i c a n t ,  dec l in ing  t rend ( r  = - 
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0.322, n = 56, P < 0.02).  
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The 20 year-moving s tandard devia t ion  of t he  number of e l k  on the  Refuge (STD) 
is cor re la ted  with t h e  20 year  moving s tandard devia t ion  i n  feeding r a t i o n s  (STD 
= 2.14 [SD f eed ]  264; r = 0.39, n  = 66, P = 0.003). Despite the  lack of 
co r r e l a t ion  between t h e  s tandard devia t ion  i n  e l k  census and the  s tandard 
deviat ion i n  January p r e c i p i t a t i o n ,  t he re  was a  weak c o r r e l a t i o n  ( r  = 0.278, n  = 

56, P < 0.05) between t h e  s tandard devia t ion  of January p rec ip i t a t i on  and the  
standard dev ia t ion  of hay fed ,  reveal ing only t h a t  i f  p r e c i p i t a t i o n  varied 
subs t an t i a l l y ,  t h e  feeding program was a l s o  l i k e l y  t o  vary. 

Some of t h e  e f f e c t  of v a r i a t i o n  i n  feeding l e v e l s  on population f luc tua t ions  may 
occur through recrui tment  (Thorne e t  a l .  1976), p a r t i c u l a r l y  i n  ea r ly  years  when 
feeding was more va r i ab l e .  For t he  7 years  p r i o r  t o  1960 f o r  which complete 
da t a  e x i s t ,  t he re  is a s i g n i f i c a n t  pos i t i ve  co r r e l a t ion  between tonnage of hay 
fed during a  win ter  and the  proportion of cow e l k  with ca lves  a t  heel t he  



following year (r = 0.893, n = 7, P < 0.01). Since 1960, hay rations have been 
s 

kept at higher levels, except during mild winters, such that no correlation 
exists between feeding and calf recruitment (P > 0.1; Boyce 1989). 

After removing effects attributable to variations in winter feeding, there 
remains a strong temporal pattern among the residuals of elk population 
fluctuations (r = -0.793, n = 56, P < 0.001). 

S 

Discussion 

Despite a general sentiment among wildlife biologist that supplemental feeding 
is bad, winter feeding of elk at the National Elk Refuge is well justified and 
highly successful. Even though approximately 20-30% of the cow elk have 
brucellosis, the Jackson herd is productive and viable (Boyce 1989). The 
animals are generally in excellent condition as evidenced by the fact that more 
Boone and Crocket trophy bull elk have come from the Jackson herd over the years 
than from any other population. Without winter feeding, the Jackson elk herd 
would be much smaller than it is now, simply because much of the winter range is 
now inaccessible to elk. 

Results presented here suggest that elk population fluctuations on the National 
Elk Refuge may be partly due to variation in the winter feeding program. We 
know that feeding rations can influence calf weights and subsequent survival of 
calves (Thorne et al. 1976). Even though winter mortality is virtually 
eliminated on the National Elk Refuge, there is still significant density 
dependence in recruitment and calf survival (Sauer and Boyce 1983). Winter 
feeding would appear to contribute to this density dependence because per capita 
hay rations provided are never as large when numbers of elk are high (Boyce 
1989). However, I have shown elsewhere (Boyce 1989) that multiple regression of 
male calf survival as a function of both the number of elk on feed and total per 
capita hay rations reveals that rations do not contribute significantly to the 
model (t = 1.64, P = 0.12). Yet, the number of elk on feed maintains a stong 
influence on calf survival, even when hay ration is included in the model 
(t = 3.23, P = 0.005). 

Even though feeding has a significant influence on the magnitude of population 
fluctuations, there still remains substantial residual variation. Some of this 
may be due to hunter harvests, but reliable information on hunter kill for the 
Jackson elk herd is only available since 1950. For recent years, at least, 
hunter kill is a major variable driving population size (Boyce 1989). 

For the manager, large population fluctuations in elk herds are a nuisance. 
Hunters object to wide fluctuations in populations of elk, accusing management 
agencies of incompetence if numbers and quotas change markedly through time. 
Also, when populations are greater than the winter range will support, elk are 
more likely to come into conflict with ranchers and residential landowners. 
From this perspective, constant population size enhanced by winter feeding may 
be desirable. However, elk population fluctuations that occur due to annual 
variation in winter range conditions may be important in sustaining some 
components of winter range, particularly aspen. 



When elk are concentrated on feed grounds, they can have substantial effects on 
habitats. Most serious appear to be effects on aspen less than 4 m tall (DeByle 
and Winokur 1985). Heavy browse lines develop with concomitant effects on avian 
faunas (Flack 1976) and hiding cover for elk. Areas immediately surrounding elk 
feed grounds must be considered sacrifice areas because it is unlikely that 
aspen stands will have a chance to recover. However, for aspen stands further 
from feed grounds, elk population fluctuations may offer occasional 
opportunities for aspen regeneration when elk numbers are low and some stands 
are relieved from browsing (De~yle 1979). Fire also plays an important role in 
aspen regeneration, and it will be interesting to see if the extensive fires of 
1988 are adequate to allow aspen shoots to escape ungulate browsing in the 
greater Yellowstone area. 

There is no easy resolution to conflicts created by winter feeding. Feeding to 
replace lost winter range would be more "naturalw if a constant amount of feed 
was provided each winter rather than adjusting rations to number of elk and 
weather conditions. However, this would result in heavy mortality during tough 
winters, which would be unacceptable to the public. 
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ABSTRACT 

Introduct ion of 92 e l k  from Yellowstone Park between 1913 and 1916 formed 
t h e  present  Yakima and Colockum e l k  herds. Population expansion increased 
damage problems t o  ag r i cu l tu re  and range land. Purchase of winter  range 
provided a  home and temporary cont ro l .  Extensive fencing programs 
eventual ly provided permanent cont ro l .  Expansion of the  Yakima herd 
required feeding t o  maintain animals behind fencing. Feeding s t a r t s  i n  mid 
December and extends through mid March. Amounts fed have varied between 15 
and 1,900 tons  per  year.  Over 5,000 animals have been fed during recent 
years .  

INTRODUCTION 

Should we feed big game animals? What is the  ecological  s ignif icance? Are 
we a f f e c t i n g  the  b io logica l  outcome? Could we have more? Should we have 
l e s s ?  Are we changing habi t s?  A l l  these  quest ions a r e  leg i t imate  ones 
surrounding a r t i f i c i a l  feeding. I doubt we w i l l  answer a l l  these  quest ions 
during t h e  sho r t  time we have t o  d iscuss  t h i s  subjec t .  We w i l l  probably 
end up generat ing more quest ions;  However, we can look a t  t he  elements 
leading up t o  our  present e l k  feeding program here i n  Central Washington 
and consider  some of these concerns. 

H I  STORY 

Native Elk: Controversy st i l l  e x i s t s  on whether e l k  were na t ive  t o  the  
e a s t  s lopes  of the  Cascades. More recent  publ ica t ions  recognize the  
controversy and bel ieve some e l k  were probably res ident  t o  t he  area,  but 
were el iminated p r i o r  t o  the  1900's on the  e a s t  s lope of the  Cascades. 
Recent archeological  evidence does support t h i s  claim. Whether o r  not e l k  
were r e s iden t ,  what species  and how many a r e  purely academic and I w i l l  
leave t h a t  subjec t  t o  those with more exper t i se .  

Introduct ions:  Elk were introduced t o  Yakima County o r  re-introduced a s  
t he  case may be during e a r l y  winter  i n  1913. Local sportsmen and county 
game o f f i c i a l s  purchased 50 e l k  from Yellowstone Park. These animals were 
released on the  Stevens Ranch along the  Naches River and an addi t iona l  
seven e l k  from a Spokane Park were l i be ra t ed  i n  t h e  same area  i n  1916- 

The present  day Colockum herd or ig ina ted  from a r e l ea se  of 42 animals near 
Boylston south of the  town of K i t t i t a s  and driven north i n t o  the  Wenatchee 
Mountains around 1916. From these  o r i g i n a l  K i t t i t a s  and Yakima County 



introductions we presently estimate some 12,000 and 5,500 animals inhabit 
the Yakima and Colockum elk herds respectively. 

The elk herd in the Wenatchee Mountains and the Colockum Wildlife Area has 
adequate winter range and has never required supplementary feeding. 
Although we do have minor damage problems at times, the extensive fencing 
and feeding program present in the Yakima area has not been needed in the 
Colockum. At this point I will direct most of my coxnents toward the 
Yakima herd where most of our elk feeding occurs. 

YAKIMA ELK HERD 

Damage Problems: Several years elapsed between the introduction of elk 
into Yakima County and any recollection of damage problems. AS these 
populations began expanding into available ranges the incidence of 
encounters with haystacks, fences, and orchards increased. By 1927, damage 
reports were common and the game commission was encouraged to open a 
season. Continuing on through the 1930's and 40's, damage problems, 
antagonism and frustrations became intensive. Game reserves originally 
established to protect these animals were abandoned, hunting seasons became 
more liberal and public criticism increased. 

Elk competition with domestic cattle on and off of private lands increased 
during winter periods, which further increased the need to find a means of 
controlling these animals. 

Solutions: The introduction of elk and the subsequent building of this 
population occurred after most of the region was inhabited. Attitudes 
toward elk, management and the department may have taken a different course 
here than areas where ranching, farming, and development evolved with elk 
present. Even though attitudes may be different, I believe all elk 
managers have a common need to control animals on private lands. Within 
the Yakima area landowner conflicts became acute and resulted in heated 
meetings between sportsmen, landowners, department officials, and state 
legislators. Legislation was eventually passed which limited the number of 
elk the department could manage in specific geographical areas. In an 
attempt to meet these laws and satisfy landowner requests most managers of 
the time realized the need for permanent solutions. Liberalized seasons, 
herding of animals back into the foothills and establishing temporary 
feeding stations generated varying results, but not the permanent solution 
needed. 

Early Findings: Early investigation that started the process of land 
purchase indicated severely depleted winter range was occurring and 
estimates of various winter populations were made. Conclusions drawn were: 

1. The elk herd should be held approximately at the present number. 

2. The Oak Creek-lower Bethel Ridge area should be purchased for winter 
elk use, eliminating domestic cattle from the range. 

3. Elk-proof fences should be constructed if elk continued to move down 
into the orchards after the purchase of the Oak Creek Game Range. 



Implementation: Most managers of t h e  time rea l ized  department land 
purchase was needed. The f i r s t  segment of t he  Oak Creek Game Range was 
purchased i n  1939. Additional land was added t o  t h i s  inventory along with 
the  need t o  e r e c t  e ight  foot  high e l k  fences t o  prevent encroachment on the  
p r iva t e  lands.  Present  land holding amount t o  some 309,000 acres  
"enhanced" by 70 miles  of fence i n  Yakima and K i t t i t a s  Counties. 

Even with extensive land purchases, managers found the  need t o  e r e c t  fences 
t o  cont ro l  wandering e lk .  With fencing came the  need t o  use a r t i f i c i a l  
feed,  i f  animal numbers were going t o  be maintained o r  increased. 

The grim winters  of t he  l a t e  1940's and ea r ly  1950's removed a l l  doubt 
t h a t  range capaci ty,  s p e c i f i c a l l y  winter  range capaci ty,  was being 
exceeded. Extensive emergency feeding, herding, and fencing was employed 
t o  save these  e lk .  They were subsequently harvested by hunters  during some 
of t he  most l i b e r a l  seasons ever  es tab l i shed  i n  Washington. These were 
successfu l  i n  reducing herds t o  f i t  t h e  capaci ty of t h e i r  winter  range - 
temporarily.  A r t i f i c i a l  feeding was once considered a temporary means t o  
save e l k  from s t a rv ing ,  marauding, o r  being shot  by i r a t e  farmers. This 
program, however evolved quickly i n t o  a long term management program. 

Purpose: Or ig ina l ly ,  feeding programs were i n i t i a t e d  t o  hold animals of f  
of p r iva t e  land, and l a t e r  managers recognized a need t o  provide forage 
l o s t  on range land outs ide  of t h e  fenced areas .  

Location: W e  p resent ly  maintain 11 permanent feeding s t a t i o n s  located on 
two major s t a t e  managed w i l d l i f e  a reas ,  Oak Creek and L.T. Murray. The 
a rea  served by these  s i t e s  l i e s  south of I n t e r s t a t e  90, nor th  of t he  Yakima 
Indian Reservation and west of t he  Yakima River t o  t h e  Cascade Crest.  

Dates of Feeding: We f i n d  t h e  c r i t i c a l  period of a c t i v i t y  usua l ly  amounts 
t o  about 2.5 months. The s t a r t  of feeding is q u i t e  va r i ab l e  with most of 
t h e  yea r ' s  a c t i v i t y  s t a r t i n g  during t h e  l a t t e r  half  of December and 
extending i n t o  l a t e  February. We have s t a r t e d  feeding a s  e a r l y  a s  November 
21 and f in i shed  a s  l a t e  a s  Apri l  1 s t .  The only pa t t e rn  we see  with 
s t a r t i n g  d a t e s  f o r  feeding is t h a t  of weather. Early and l inger ing  
snowfall  i n i t i a t e s  i n t e r e s t ,  while snow melt and green up ends the  i n t e r e s t  
i n  a l f a l f a .  The winter  of 1974 feeding a c t i v i t i e s  d id  not  s t a r t  u n t i l  t h e  
f i r s t  week of January. 

Amount of Feed: Over t he  l a s t  23 years  the  amount of a l f a l f a  fed has 
ranged from 15 tons  t o  1,900 tons  f o r  t he  winters  of 1976-77 and 1985-86 
respec t ive ly .  While t he re  doesn ' t  seem t o  be any d i s t i n c t  t rends ,  I can 
g ive  you some perspective. Between 1964 and 1973 we fed an average of 832 
tons.  Between 1974 and 1983, 690 tons  and the  l a s t  four  years  from 1984-87 
t h a t  average increased t o  1,256 tons.  

Numbers of Elk Fed: Many of t he  individual  years  feeding records were 
missing information on estimated numbers of animals fed,  however some 
information was reported f o r  hard winters .  Reports indicated some 1,200 
tons  of hay were fed t o  3,711 e l k  during the  winter  of 1955-56. Estimated 
cos t  of t h i s  operat ion was $150,000. A severe winter  h i t  i n  1968-69 
causing an extensive e f f o r t  toward emergency feeding, over 1,455 tons  of 



hay were fed along with g ra in  and 12.5 tons  of enriched a l f a l f a  cubes. 
Estimates of t h e  number of e l k  fed was near 5,000 animals and expenditures 
reported on a  s ta tewide e f f o r t  amounted t o  some $160,000. A more recent  
winter ,  1985-86, taxed our on hand resources and we spent some $200,000 
above normal l e v e l s  on emergency winter  feeding. 

Numbers of e l k  fed has ranged from 545 t o  over 5,100 during the  l a s t  e igh t  
years .  While animal numbers a r e  increasing a t  our  feed s t a t i o n  t h i s  
increase can not be a t t r i b u t e d  t o  g r e a t e r  dependency o r  a  change of hab i t s .  
Weather condit ion during hunting seasons and r e su l t an t  low harvest  has  
contr ibuted considerably t o  the  increasing e l k  herd i n  t he  Yakima area.  

CONCLUSIONS 

Department acquis i t ion ,  fence bui lding and feeding programs have met t he  
i n i t i a l  ob jec t ives  i den t i f i ed .  Creating a  home and providing cont ro l  of 
animals on p r iva t e  land has lessened the  problems, but s t i l l  have not 
eliminated them e n t i r e l y  i n  a l l  a reas .  I n  t he  case of e l k  it appears we 
have a  successful  program and some of t he  pos i t i ve  aspects  a re :  

(1) Herd s i z e  can be maintained a t  a  higher l eve l .  

(2 )  Supplemental feeding maintains a  more s t a b l e  population. 

(3) Solved many landowner c o n f l i c t s  i n  a g r i c u l t u r a l  a reas .  

(4) Provides f o r  many non-consumptive uses.  

(5) Requires an ac t ive  harvest  management program. 

I do not want t o  imply t h a t  these  a r e  a l l  of the  pos i t i ve  poin ts ,  nor do I 
want t o  leave out some of the  negative ones. We do f ind  some people end up 
with some wrong impressions. F i r s t  of a l l ,  we f ind  an a t t i t u d e  among some 
t h a t  a l l  we have t o  do is c lose  the  season and buy more hay. In  addi t ion,  
we f ind  the  feeding d e s i r e  rubs off  on o ther  management programs, 
e spec i a l ly  deer.  Some people bel ieve feeding programs lessen  the  s t r eng th  
f o r  promoting b e t t e r  management of hab i t a t .  Feeding programs do allow 
indiv idua ls  t o  survive t h a t  may have been eliminated by na tu ra l  causes. 
One of t he  more s i g n i f i c a n t  problems suggested is one of concentrat ion and 
spread of d i sease .  On the  o ther  hand i f  a  d i sease  problem does s t a r t ,  
es tab l i shed  feeding s i t e s  could be bene f i c i a l  i n  t r e a t i n g  l a rge  numbers of 
animals. 

We still have a  long way t o  go t o  answer a l l  of the  quest ions leveled a t  
a r t i f i c i a l  feeding. I w i l l  leave you with one addi t iona l  quest ion.  How 
many of our  consumptive w i l d l i f e  programs a r e  100% natura l?  
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ABSTRACT: The National Elk Refuge near Jackson, Wyoming, was 
established by act of Congress in 1912. LOSS of elk winter range to 
agricultural use and residential development resulted in heavy 
mortality some winters and the need for winter feeding of the elk. An 
average 7,100 elk have been fed 67 out of 76 winters for an average 
66.5 232.8 days. The 24,700 acre National Elk Refuge is managed as a 
big game winter range. Forage production is maximized by irrigation, 
prescribed burning, and range renovation practices. Herbaceous forage 
production has averaged 14,484 tons from 1973 - 1987, more than twice 
the intake requirements for the herd during the 5.5 months they utilize 
the Refuge. However, as snow accumulates and/or crusts, forage 
availability and elk distribution become restricted and supplemental 
feeding begins. Over the past 20 years, an average 7,319 elk were fed 
on the Refuge and the average starting date of feeding has been January 
21 with an average ending date of April 10. The daily ration/elk has 
averaged 7.6 21.34 pounds. After the Refuge converted from baled hay 
to pelleted alfalfa hay in 1975, mechanized equipment was used to 
distribute feed. Techniques used to feed elk and the cost of 
supplemental feeding are discussed. 

Intoduction 

Jackson Hole, Wyoming, was historically a wintering area for elk. Cole 
(1969) wrote that, "The 1887 to 1911 estimates of 15,000 to 25,000 elk 
in the Jackson Hole herd, with highest numbers reported during severe 
winters, should establish the fact that the area was a historical 
wintering (ground)." In 1884, the first settlers arrived in Jackson 
Hole and homesteaded lands where elk had wintered. By 1909, 
homesteaders and ranchers had settled large areas of the elk's winter 
range. Conversion of the land for livestock use, "tusk" hunting, and 
several severe winters resulted in heavy elk losses during the winters 
of 1889, 1890, 1891, 1909, 1910, and 1911. These losses and 
depredation by elk on ranchers' haystacks resulted in appeals from 
residents of Jackson Hole that brought national attention to the elk 
situation. During the winter of 1910, the Wyoming State Legislature 
appropriated $5,000 to purchase hay to feed the elk. But the amount 
was inadequate and hundreds of elk died that winter (Wilbrecht and 
Robbins, 1979). During the severe winter of 1911, elk losses were 
conservatively estimated at 2,500 and 75% of the calves died before 
spring arrived (Brown, 1947). That same year, the U.S. Congress 



appropriated $20,000 for the purchase of hay and conducting of studies 
to determine what should be done to alleviate the situation (Anderson, 
1958). 

As a result of the studies, Congress appropriated $50,000 in 1912 and 
1913 to purchase land for the production of feed for elk. From its 
initial size of 1,760 acres in 1912, the National Elk Refuge has 
increased -- through federal acquisition of homesteads, withdrawals 
from the public domain, and a 1,760 acre donation by the Izaak Walton 
League -- to its present 24,700 acres (Wilbrecht and Robbins, 1979). 
Still this represents only 25% of the historic winter range of the elk 
herd. The NER is one of 440 national wildlife refuges administered by 
the U.S. Fish and Wildlife Service. 

Supplemental feeding of elk has been necessary 67 out of the 76 years 
of the Refuge's existence. Although the Refuge produces about 14,000 
tons of herbaceous forage anually; deep, crusted snow generally limits 
the availability of forage by February and necessitates supplemental 
feeding. The 5,000 to 9,000 elk which winter on the Refuge were fed 
hay either in loose (up to 1938) or baled form (1938-1974). In 1975, a 
change was made to pelleted alfalfa hay (Wilbrecht and Robbins, 1979). 
Feeding trial studies, conducted from 1971 through 1973, showed that 
the elk readily accepted the pelleted feed and weight changes were 
similar to those in control groups of elk fed long hay (Smith and 
Robbins, 1984). Additional studies were conducted from 1972-74, to 
observe the acceptance and behavior of free-ranging elk fed alfalfa 
pellets and from 1976-82 to investigate weight dynamics and 
reproductive success of elk provided experimental rations of pelleted 
alfalfa (Oldemeyer et al., this proceeding). 

This paper discusses current management programs on the National Elk 
Refuge. Included are techniques, costs, and agency responsibilities of 
the supplemental feeding program, and relationships of winter feeding 
to range management and carrying capacity of the Refuge. 

Elk Numbers From 1912 - 1988 

An average 7,100 lfi1,562 (n = 42) elk have been fed on the National Elk 
Refuge since 1941. Although the elk herd was fed 67 out of the past 76 
winters, during most years prior to 1941, the number of elk being fed 
was not recorded separately from the total number of elk in the Refuge 
and adjacent Bridger-Teton National Forest (BTNF) winter range (Fig. 
1). Those National Forest lands immediately adjacent to the east side 
of the Refuge were excluded from grazing by domestic livestock in 1919 
and classified as big game winter range. Since 1941, those elk not 
attending Refuge supplemental feeding areas were recorded separately 
from the number of elk being fed. 

Over the 20 year period, 1968 - 1987, elk were fed all but two winters 
(1976-77 and 1980-81). For those 18 years, an average 7,319.44 
+1,074.30 elk were fed and an average 7,773.83 21,135.66 elk were 
either being fed or wintered on Refuge and adjacent National Forest 
winter range. In 1974, the U.S. Fish and Wildlife Service and Wyoming 
Game and Fish Department entered into a Cooperative Agreement which 
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addresses and guides certain aspects of elk management on the NER 
including responsibilities and cost sharing of supplemental feeding, 
range management, elk censuses and research, and the elk hunting 
program on the NER. In addition, the Cooperative Agreement specifies 
that the Jackson elk herd will be managed so that a maximum of 7,500 
elk winter on the Refuge annually. The Wyoming Game and Fish 
Department's objective for the Jackson elk herd is a post hunting 
season Population of 11,029 elk, of which 7,500 shall winter on the 
NER; 2,400 on three State of Wyoming feedgrounds in the Gros Ventre 
drainage, and the remaining 1,129 wintering on native winter ranges of 
the NER, BTNF and Grand Teton National Park (GTNP). 

Manaaement of the Winter Ranae 

Unlike the early years of the Refuge's history, the NER is now managed 
as a winter range. Initially, the very limited land base provided no 
more than a place for the elk to be fed to keep them from wandering 
onto private lands and depredating haystacks. In 1938, following 
expansion of the Refuge to 20,000 plus acres, the south and west 
boundaries of the Refuge were fenced (Fig. 1). The fence kept the elk 
off private lands in the Jackson Valley and, probably just as 
important, it permitted a later starting date for supplemental feeding 
while promoting greater utilization of the Refuge's standing forage 
crop. 

The winter feeding program employed on the NER is termed "supplemental 
feeding" as it's purpose is to supplement the natural forage produced 
on the Refuge winter range. Winter feeding of the elk is mandated by 
Congress in the establishing legislation of the Refuge. The necessity 
of feeding arises from three factors: 
1) Public demand for large numbers of elk. 
2) Limited forage availability. At 6,240-7,200 feet elevation, 
significant snow pack accumulates on the Refuge most winters, reducing 
elk mobility and accessibility of forage. 
3) Reduction of winter mortality among the elk herd. 
Initiation of supplemental feeding is largely dependent upon 
environmental conditions, primarily snowfall. 

Many of the 22 elk feedgrounds operated by the State of Wyoming are 
quite small and sandwiched among private ranchlands. Feeding on those 
areas begins soon after the elk arrive because of the limited amount of 
standing forage, the need to prevent depredations on adjacent lands, to 
reduce road kills, and the importance of keeping brucellosis infected 
elk from coming in contact with livestock. 

Various range management practices are employed to increase forage 
production. These include: irrigation of approximately 2,200 acres, 
prescribed burning, harrowing fields in spring, and renovation of 
brome/alfalfa fields which have declined in vigor with grassland 
plantings (Wilbrecht, 1982) . The objectives are to maximize forage 
production and utilization of the forage by elk thus reducing the need 
for supplemental feeding. Since forage production surveys were begun 
in 1973, there has been a significant (r = 0.604, df = 14, p< 0.05) 
positive trend in herbaceous forage production on the Refuge (Table 1). 



Table 1. Herbaceous forage production, N a t i o n a l  Elk Refuge, 1973-1987 

Mean 
SD 

Tons of Forase Produced 

Table 2. Annual forage pnfiuction (tons) by major plant groups on the 
National Elk Refuge, 1983-1987, as masued f r m  clipping 
surveys each year during September and October. 

Mean 
Sd 

Shrubs 
3,320 
6,885 
3,048 
4,850 
3,127 

Total Production 
19,209 



Over the past five years, annual production of herbaceous forage has 
averaged 16,697 21,972 tons (Table 2). Another 4,246 tons of current 
annual production of shrubs increases the total to 20,943 tons of 
production. Elk are primarily responsible for removal of forage, 
although the growing Jackson bison herd, which winters on the NER and 
averaged 85 animals over the past 5 years, probably consumes 100 plus 
tons. We estimate a daily intake rate of 10 pounds of forage/elk (2% 
of body weight for a 500 pound elk; Nelson and Leege, 1982). The mean 
weight of elk in the NER herd over the past 20 years was 443 pounds 
(Table 3). Ten pounds of forage therefore equals a 2.3% daily intake 
rate. We can calculate the adequacy of the annual forage crop as 
follows: 7,500 elk x 165 days x 10 pounds/elk/day = 6,188 tons; 16,697 
+ 6,188 tons = 2.77. 

The herbaceous production is approximately 280% of the forage 
requirements of 7,500 elk during the 5.5 months (mid-November to early 
May) that they spend on the NER. This assumes total utilization of all 
herbaceous forage which is unrealistic due to reduction of availability 
due to snow and non-uniform distribution of use across the Refuge, and 
limited palatability of some forage. Furtherrhore, even for cured 
grasses, allowable use should probably not exceed 75 - 80% (T. Hobbs 
pers. comrn.). In reality, utilization ranges from 5 - 20% on northern 
management units in the Gros Ventre hills where snow accumulations are 
greatest, and 60-85% on certain units of the south half of the Refuge 
adjacent to supplemental feeding areas (Figure 1). The mean weighted 
average utilization from spring utilization surveys from 1984 to 1988 
was 30.0% (Table 4). Thirty percent of 16,697 tons = 5,009 tons of 
forage consumed. 

Consequently it is not an insufficient quantity of natural forage that 
precipitates the need to supplementally feed elk, but rather limited 
availability of forage beneath the typical snow-pack in Jackson Hole 
plus increased density and crusting of the snow-pack as winter wears 
on. During the 76 years of the Refuge's history, no supplemental 
feeding was necessary nine winters. Because much of the Refuge is flat 
or gently sloping, and because Jackson Hole is subject to windless 
periods of extreme temperature inversions, snow received after October 
often remains on the ground until late March or April. But during 
those occasional winters of below normal snowfall, the elk herd can 
free-range on the standing forage crop on and adjacent to the Refuge 
for most or all of the winter. During such winters, far more elk do 
not migrate down to the Refuge and remain in GTNP or the BTNF (Boyce, 
1988). We are presently working toward developing a nutritionally 
based model of carrying capacity for the NER. 

Sumlemental Feedinq 

TvDe of Feed.--Since 1975, pelleted alfalfa hay, distributed by 
mechanized equipment, has been fed to the elk herd. The feed is 
purchased on contract through a competitive bid process. The contract 
specifies that the contractor must deliver and store the feed in the 
Refuge's four covered haysheds, each of which holds approximately 850 
tons. We enter each winter with all sheds filled to capacity 



Table 3. Elk  wights and herd canposition on the National Elk Refuge. 
1968-1987. 

------------_-----_-------------------------------- 
Winter Elk Herd 

Bulls Spikes Caws Yearling C& Calves 
............................................................. 
% Ccqmsition 15 6 5 5 6 18 
Mean Weightsa 522 389 500 3 64 245 

N 17 8 270 11 3 1 

a f ran Smith and Robbins 1984 and National Elk Refuge f i les .  

total cows = 61%; the % yearling cows is assured to approximate the % 
spike bulls in the herd and is not derived fram census data. 

Table 4. Forage utilization spring 1984-1988 on the National. Elk 
Refuge. Utilizatim is frequency of plants grazed along 
permanent transects. Mean weighted averages are calculated 
by weighting forage utilization for each transect sampled by 
the acreage it represents. 

Utilization 1984 1985 1986~ 1987 1988 Mean 
------------------------________-___--_------------------- 
Mean 50 32 NS 47 57 51.4 
Mean weighted 32 22 NS 27 39 36.4 
No. transects 
s w l e d  34 a NS 47 48 35.4 -------------__-___----- _________-------------c 

a Occular estimates 
Not sampled 



(approximately 3,400 tons) to ensure sufficient feed is on hand for the 
worst case scenario (largest number of elk and longest feeding period 
anticipated) . 
The hay pellets purchased are 0.75 inch diameter x 1.5 - 2.5 inches 
long made from sun cured, first or second cutting alfalfa. The final 
product must contain less than 10% non-alfalfa hay and may contain up 
to 2% bentonite, a binder. No other additives are allowed. The 
alfalfa hay is ground, injected with dry steam, then extruded through 
dyes and cooled. Over the past 5 years, the cost of delivered pelleted 
hay has ranged from $102 - 117/ton and averaged $108/ton. 

Feeding Techniaue~.--In December, the Refuge biologist and a 
biologist from the Wyoming Game and Fish Department's Office in Jackson 
begin weekly monitoring of snow conditions, forage utilization by elk, 
and forage availability. The Refuge biologist also observes and maps 
elk distribution on the Refuge 2-3 times/week. The biologists 
determine from this information when supplemental feeding should 
commence and so recommend to the Refuge Manager and District Supervisor 
of the Wyoming Game and Fish Department. To allow the rumen flora to 
adjust to the change from standing forage to alfalfa hay, supplemental 
feeding begins while natural forage remains available. The ration is 
increased over a week's time from only 3 or 4 pounds/elk/day to a level 
commensurate with environmental conditions and natural forage 
availability. 

Initially, the elk on the Refuge are separated into four herds at 
traditional feeding areas, 1 mile or more apart, by luring them with 
feed trucks. Two caterpillar crawler tractors pulling feed trailers 
with capacities of 10 and 13 tons, and a Kenworth truck, (military 
surplus Viet Nam troop transport) modified to carry 20 tons of pelleted 
hay, are used to feed elk. The herds of elk are fed daily at 8:00 a.m. 
and the feed trucks remain with each herd for 30-45 minutes while the 
drivers count the elk and observe and record elk behavior. 

The feed is spread in long, thin (approximately 1.5 pounds/foot), 
parallel lines to distribute the elk on the feed. The feed is 
dispensed rapidly to provide an entire herd equal access to the feed. 
Feed for a herd of 2,000 elk is dispensed in 20-30 minutes. with 
mechanized, over-snow equipment, elk can be moved on a regular basis to 
clean feeding areas and to areas where natural forage remains 
available, but where large numbers of elk may not travel and free-range 
on their own once supplemental feeding has begun. From 1968 to 1987, 
the elk were fed an average 79.1 k18.2 days/winter. The average 
beginning date of feeding was January 21 and April 10 was the average 
ending date. Termination of feeding depends upon snowmelt and 
subsequent spring green-up. The daily ration level averaged 7.63 21.34 
Pounds/elk during those years. Feeding trials (Smith and Robbins, 
1984, Oldemeyer et al. this proceeding) established the basis for 
intake requirements but the daily supplemental ration may range from 3- 
12 pounds depending upon daily environmental conditions, available 
natural forage, and elk behavior. 

If we assume a daily intake rate of 10 pounds/elk/day during the 165 



Table 3.  Elk wights and herd ccanposition on the National Elk Refuge, 
1968-1987. 

----------___---__-------__-__-_----_--------------- 
Winter Elk Herd 

Bulls Spikes Caws Yearling c d  Calves 

% Ccanposition 15 6 55 6 18 
Mean Weightsa 522 389 500 3 64 245 
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a frcxn Smith and Robbins 1984 and National Elk Refuge files. 
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spike bulls in the herd and is not derived fran census data. 
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pennanent transects. Mean heighted averages are calculated 
by wighting forage utilization for each transect sampled by 
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Mean 50 32 NS 47 57 51.4 
Mean weighted 32 22 NS 27 39 36.4 
No. transects 
sampled 34 a NS 47 48 35.4 
---------I__----_--_____~__--_____-------------------- 

a Occular estimates 
Not sampled 



(approximately 3,400 tons) to ensure sufficient feed is on hand for the 
worst case scenario (largest number of elk and longest feeding period 
anticipated). 

The hay pellets purchased are 0.75 inch diameter x 1.5 - 2.5 inches 
long made from sun cured, first or second cutting alfalfa. The final 
product must contain less than 10% non-alfalfa hay and may contain up 
to 2% bentonite, a binder. No other additives are allowed. The 
alfalfa hay is ground, injected with dry steam, then extruded through 
dyes and cooled. Over the past 5 years, the cost of delivered pelleted 
hay has ranged from $102 - 117/ton and averaged $108/ton. 

Feedina Techniaues.--In December, the Refuge biologist and a 
biologist from the Wyoming Game and Fish Department's Office in Jackson 
begin weekly monitoring of snow conditions, forage utilization by elk, 
and forage availability. The Refuge biologist also observes and maps 
elk distribution on the Refuge 2-3 times/week. The biologists 
determine from this information when s~~pplemental feeding should 
commence and so recommend to the Refuge Manager and District Supervisor 
of the Wyoming Game and Fish Department. To allow the rumen flora to 
adjust to the change from standing forage to alfalfa hay, supplemental 
feeding begins while natural forage remains available. The ration is 
increased over a week's time from only 3 or 4 pounds/elk/day to a level 
commensurate with environmental conditions and natural forage 
availability. 

Initially, the elk on the Refuge are separated into four herds at 
traditional feeding areas, 1 mile or more apart, by luring them with 
feed trucks. Two caterpillar crawler tractors pulling feed trailers 
with capacities of 10 and 13 tons, and a Kenworth truck, (military 
surplus Viet Nam troop transport) modified to carry 20 tons of pelleted 
hay, are used to feed elk. The herds of elk are fed daily at 8:00 a.m. 
and the feed trucks remain with each herd for 30-45 minutes while the 
drivers count the elk and observe and record elk behavior. 

The feed is spread in long, thin (approximately 1.5 ~ounds/foot), 
parallel lines to distribute the elk on the feed. The feed is 
dispensed rapidly to provide an entire herd equal access to the feed. 
Feed for a herd of 2,000 elk is dispensed in 20-30 minutes. With 
mechanized, over-snow equipment, elk can be moved on a regular basis to 
clean feeding areas and to areas where natural forage remains 
available, but where large numbers of elk may not travel and free-range 
on their own once supplemental feeding has begun. From 1968 to 1987, 
the elk were fed an average 79.1 k18.2 days/winter. The average 
beginning date of feeding was January 21 and April 10 was the average 
ending date. Termination of feeding depends upon snowmelt and 
subsequent spring green-up. The daily ration level averaged 7.63 t1.34 
~ounds/elk during those years. Feeding trials (Smith and Robbins, 
1984, Oldemeyer et al. this proceeding) established the basis for 
intake requirements but the daily supplemental ration may range from 3- 
12 pounds depending upon daily environmental conditions, available 
natural forage, and elk behavior. 

If we assume a daily intake rate of 10 pounds/elk/day during the 165 



days that the majority of the elk herd remains on the Refuge (mid- 
November to May I), then we can calculate percentages of natural forage 
and supplemental feed comprising elk diets. 

Sumlemental Feed Natural Foraae 
79 days x 7.6 pounds/day x 7,319 79 days x 2.4 pounds/day 
elk - 2,000 pounds/ton = 2,197.2 x 7,319 elk - 2,000 pounds/ 
tons ton = 693.8 tons 

86 days (before and after 
supplemental feeding period) 
x 10 pounds/day x 7,319 elk = 
3,147.2 tons 

Total = 693.8 + 3,147.2 = 
3,841.0 tons 

Total Dietary Intake = 6,038.2 tons; 36.4% supplemental feed and 63.6% 
natural forage. 

Cost of Feedinq.--The following calculations of annual costs of 
supplementally feeding elk on the NER are based upon current labor and 
fuel costs, daily feed levels for the past 20 years, and our objective 
number of 7,500 elk. 

Cost of Fuel for Eauiwment/dav at $1.12/sal. 
135 gallons/week for crawler tractors and Kenworth plus 10 gallons/week 
for forklift divided by 7 days/week = $23.20/day. 

Cost of Labor 
3 laborers x 3 hours/day x $11.25/hour = $101.25 

T c y  
Feed $3,078.00 (28.5 tons) 
Labor 101.25 
Fuel 23.20 

$3,202.45/day 
x 79 d a v ~  
$252,993.55/winter 

Cost/elk/year = $33.73. 
Administrative costs and costs of equipment purchase and maintenance 
are not included. 

Advantaaes of Mechanized Feedins of ~elleted ~av.--~ompared to 
feeding elk with long hay from horse-drawn sleighs, which is how elk 
were formerly fed on the NER, mechanized feeding of hay on the NER 
provides several advantages (Smith and Robbins 1984): 
A. Pelleted Alfalfa Hay 

1. Is more compact, thus reducing storage and handling 
requirements. 



2. Is of consistently high nutritional value, averaging 16.5% 
crude protein and 60% digestibility, compared to former long 
hay sources available in northwest Wyoming. 
3. Is less wasteful than long hay. 
4. By virtue of being compressed into pellets, the most 
nutritious portion, the leaves, are not lost in snow or blown 
away by wind. 
5. Maintains its quality over several years and does not spoil 
if protected from moisture. 

B. Mechanical Handling and Feeding of Pelleted Hay 
1. Reduces labor costs dramatically and reduces total feeding 
cost, despite the higher price of pellets vs. long hay, by 
about 12% in 1975 (Robbins and Wilbrecht 1979) and 8% in 1982 
(NER files unpublished). These savings may not be achievable 
when small numbers of animals are being fed. 
2. Enables animals to be fed rapidly, reducing competition for 
food . 
3. Permits feeders to move elk long distances from feed 
storage sheds to areas of available natural forage, and to feed 
on clean sites on a daily basis to reduce potential for 
transmission of parasites and disease organisms. 

Winter Mortality.--One measure of the supplemental feeding program's 
success is survival of elk. Each winter an effort is made by the 
Refuge staff to locate and document all winter mortality acaross the 
Refuge. Baseline information on age, sex and evidence of parasitism, 
disease, and injuries are recorded (Smith 1985). Over-winter mortality 
of elk on the National Elk Refuge has averaged 1.4% of the herd 
annually during the past 20 years. Given that this is a relatively 
old-aged elk population because nearly 75% of the elk summer in 
Yellowstone and Grand Teton National Parks and are difficult to harvest 
(Smith and Robbins in prep.), the mortality rate is remarkably low. 

Conclusions 

Supplemental feeding of elk on the NER has proven, over the past 76 
years, to be an effective means of maintaining large numbers of elk on 
an area representing only 25% of the historic elk winter range in 
Jackson Hole. Likewise, it has reduced natural mortality rates to 
about 1.4% of the herd/year and eliminated winter depredations on 
Valley ranchlands. However, supplemental feeding is an extremely 
costly program. Concentration of large numbers of elk for several 
months increases the potential for disease transmission and is probably 
responsible, in part, for the incidence of brucellosis (Murie 1951, 
Thorne et al., 1979), scabies (Smith, 1985) and possibly other diseases 
(Franson and Smith, in press) in the Jackson elk herd. 

Winter feeding can be utilized to maintain elk numbers in the face of 
habitat degradation or usurpation by humans. However, it should not be 
viewed as an alternative to sound land management practices and 
Planning that provide sufficient high quality habitat for wildlife. 
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Abstract 

The ecology of elk (Cervus elaphus) was studied in southeast Idaho from 
1976 to 1984. An unusually harsh winter (1981-1982) offered an opportunity 
to evaluate the effects of a supplemental winter feeding program on an elk 
population. A late-winter survey of herd mortality indicated that a herd 
fed alfalfa hay at <4 lbs./animal/day suffered greater mortality (P<O.Ql) 
than an adjacent herd not offered supplemental forage. Utilization of 
mark-recapture techniques to estimate total mortality indicated that 58+/-1 
(P<0.05, S.E.sO.43) elk provided supplemental feed died. No dead elk were 
observed on the adjacent winter range where no supplemental forage was 
available. The major age class (n=bO) affected was calves ( 7 8 X ) .  The 
results of this study suggest that the utilization of stored hay was 
probably a function of opportunism by elk rather than starvation. The 
losses at this artificial feed site were caused by inadequate daily rations 
((4 lbs./animal/day) and failure to properly disperse the feed in a manner 
to reduce the effects of social dominance in elk. 

Introduction 

Idaho's approach to elk management is to maintain elk populations within 
existing forage supplies and depends upon the ability of the habitat to 
support self-sustaining elk populations, However, like other western 
states, Idaho does routinely provide supplemental winter forage for some 
elk. This is, however, limited in Idaho to a few small sites in the south- 
central part of the state where encroachment by urban and agricultural 
development has eliminated critical elk winter range. Generally, Idaho's 
policy is to feed only on an emergency basis during "critical periods of 
stress". The intent of the policy is to "provide emergency feed for big 
game animals only during those periods of critical stress and not as a 
sustaining program which would carry larger game populations than the range 
can normally supportu. Only a small proportion (<I%) of Idaho's elk 
population has ever received artificial feed. 



The implementation of emergency and/or supplemental artificial feed 
operations for elk in winter is controversial, inconsistent with 
contemporary game management principles, and symptomatic of greater habitat 
problems (Boyd 1978, Peek 1986). Others regard properly administered 
feeding programs a prudent, feasible, and an acceptable method to sustain 
larger ungulate populations if harvest is adequate to control herd size 
(Ozoga and Verme 1982). In any case, the presence of large numbers of elk 
associated with stored agricultural crops during demanding winter weather, 
often triggers the interpretation that elk are unable to locate adequate 
forage. The underlying premise being, if not fed over-winter, mortality 
and loss of productivity will occur. Through policy and action the 
implementation of artificial feeding operations insinuates that 
supplemental feed is required to eliminate the deleterious effects of lost 
or inadequate natural carrying capacity. 

The unusually harsh winter (1981-82) in southeast Idaho provided the 
opportunity to evaluate commonly used, but subjective, indicators of 
nutritional stress; 1) apparent scarcity of natural foods, 2) displacement 
from normal winter range, 3) use of stored hay and other agricultural 
crops, and 4) combined with severe winter conditions are valid indicators 
of starvation in elk. Based upon the above criteria, the Stump Creek elk 
herd received supplemental hay for the first time during the 1981-82 
winter. After an unusually high incidence of mortality was detected in 
early spring on the Stump Creek winter range, a study to document mortality 
was designed and implemented. The objectives were to document and compare 
winter elk mortality on the Stump Creek winter range and a companion but 
unfed elk herd on Schmid Ridge. 

This work was supported by the Federal Aid in Wildlife Restoration Act 
under Pittman - Robertson Project W-160-R. 

Study Area 

Based on previous telemetry work to investigate the impacts of phosphate 
mining on elk, the Stump Creek and Schmid Ridge areas in southeast Idaho 
were recognized as important elk winter ranges (Kuck 1984). The Schmid 
Ridge and Stump Creek winter ranges lie approximately 24 and 48 km (15 and 
30 miles) northeast of Soda Springs respectively and are two of five major 
northwest-to-southeast ridges characterized by the presence of open wind- 
swept ridges at elevations from 2,100 to 2,400 m (7,000 to 8,000 feet). 
These wind-swept ridges normally remain relatively snow-free, although only 
limited forage, primarily of cured grasses and small shrubs is available. 
The steppe-like vegetation on these ridges is characterized by annual and 
perennial grasses dominated by bluebunch wheatgrass (Agropyron specaturn), 
needle-and-thread grass (Stipa comata), bluegrasses (* spp.), cheatgrass 
(Bromus tectorum) and Idaho fescue (Festuca idahoensis). Low shrubs 
include big sagebrush (Artemisia tridentata) and blacksage (Artemisia 
nova). Southern slopes adjacent to ridges are dominated by big sagebrush 
and upland shrubs, including Saskatoon serviceberry (Amelanchier 
alnafolia), common chokecherry (Prunus virginia), and common snowberry 



(Symph~ricar~os occidentalis), interspersed with stands of quaking aspen 
(Populus tremuloides). Douglas-fir (Pseudotsuga menziesii) and mixed 
Douglas-fir-aspen communities predominated adjacent northern slopes. 

Winter weather is typically harsh, with snowfall on about one-third of 
winter days. Approximately half of the annual precipitation is received 
between November and May in the form of snow. Mean daily temperature in 
January is -9 degrees C, and minimums of -29 degrees C regularly occur. 
Snow cover occurs at low elevations from late November until April, longer 
at higher elevations. Average annual precipitation varies from 38 cm at 
low elevations to 114 cm at high elevations. Weather conditions during the 
1981-82 winter exceeded normal extremes and the first two weeks of January 
were unusually harsh. 

Previous radiotelemetry data demonstrated that the wind-swept steppe 
vegetation type was highly selected for by elk in winter, although it's 
availability was limited (Kuck 1984). Adjacent stands of aspen and conifer 
were also used frequently throughout the winter but under different 
conditions. Conifer stands offered browse and protection from S~O- and 
wind, as well as shallower snow than other areas during periods of severe 
winter conditions. Aspen stands on south slopes provided forage as well as 
milder temperatures during sunny weather. Use of vegetation types varied 
considerably from year-to-year, depending on depth of snow, extent of 
stormy periods, and how much crust developed. All aspects were used, 
although south and southwest exposures were selected for, and moderate and 
steep slopes were preferred. Based upon helicopter inventories the 
pervious winter at least 168 and 52 elk wintered on the Stump Creek and 
Schmid Ridge winter ranges in 1981 (Kuck 1985). 

Methods 

The possibility of a significant elk mortality near the Stump Creek feed 
ground was detected during a fixed-wing aerial sage grouse (Centrocercus 
urophasianus) lek survey on April 28, 1982. Initial observations were 
confirmed the following day when 25 dead elk were observed near the mouth 
of Stump Creek during another fixed-wing flight to monitor movement to 
individual radio-tagged elk. 

The total number of dead elk on the Stump Creek winter range was estimated 
by the use of a capture/recapture technique (Rice and Harder 1977) that 
required marking a sample of dead elk on the winter range. This was done 
by having twelve observers (five on horseback, seven on foot) search the 
area of known mortality. At each observed carcass, a three by twelve inch 
section of white nylon belting was staked one to two feet north of the 
carcass. This type of mark fulfilled the requirement of being visible from 
an observation plane 100% of the time, but still small enough to not 
increase the visibility of the marked animal. After marking, two flights 
were independently conducted to count marked and unmarked carcasses. The 
numbers of each were used in the estimator presented by Rice and Harder 
(1977) to provide an estimate of the number of dead elk present. 



STUDY AREA 



After  each carcass  was marked, t he  sex of each carcass  was determined and 
t h e  lower jaw col lec ted .  Males were determined by the  presence of a n t l e r  
pedes ta l s .  Estimates of age from jaws was l a t e r  determined from too th  
replacement and wear (Quimby and Gaab 1957) by a team of t h ree  observers.  

TO compare r e l a t i v e  mor ta l i ty  of e l k  on the  Stump Creek winter  range with 
the  e l k  on the  Schmid Ridge winter  range, fixed-wing f l i g h t s  were 
conducted. Two f l i g h t s  were conducted on each winter  range along 
predetermined f l i g h t  l i n e s  0.5 mile  apar t .  A l l  l i v e  and dead e l k  observed 
were counted on each winter  range. A d i f fe rence  of proportion t e s t  (Rice 
and Harder 1977) was done t o  determine i f  observed d i f fe rences  were 
s i g n i f i c a n t .  

Resul ts  

The a e r i a l  survey of winter  mor t a l i t y  comparing e l k  lo s ses  on Schmid Ridge 
to Stump Creek indica te  t h a t  l o s ses  f o r  fed e l k  on Stump Creek f a r  exceeded 
(P<0.01) those f o r  unfed e l k  on Schmid Ridge (Table 1 ) .  The average 
proport ion of dead animals t o  t o t a l  animals counted during two surveys on 
Stump Creek was 0.25. No dead e l k  were observed on Schmid Ridge. 

Table 1. Observed e l k  mor ta l i ty  on Schmid Ridge and Stump Creek, study 
areas ,  southeast  Idaho, 1981-82. 

Rat io 
Total  (No. Dead) 

Date - Locat ion No. Dead Observed Total  Signif icance 

5/1/82 Schmid Ridge 
Stump Creek 

5/12/82 Schmid Ridge 
Stump Creek 

U t i l i z a t i o n  of mark-recapture techniques t o  est imate t o t a l  mor t a l i t y  
ind ica ted  t h a t  a t  a 95% l e v e l  of confidence, 58+/-1 (S.E. + 0.43) e l k  died 
i n  t h e  v i c i n i t y  of t he  Stump Creek feeding area.  Three addi t iona l  e l k  were 
buried on the  feeding area p r i o r  t o  t h i s  survey indica t ing  t h a t  a minimum 
of 60 e l k  had died i n  t he  v i c i n i t y  of the  feed ground. 

The age of dead e l k ,  based on too th  erupt ion and wear of 40 jaws co l lec ted ,  
indicated t h a t  t h e  major age c l a s s  a f fec ted  was ca lves  ( < 1  year,  Table 2). 
One c a l f  and one yearl ing exhibi ted symptoms of lumpy jaw. No o the r  
symptoms of d i sease  were apparent. The presence of a n t l e r  pedes ta l s  proved 
on un re l i ab l e  i nd ica to r  of sex i n  calves and no conclusion could be drawn 
f o r  t h i s  parameter. 



Table 2. Mortal i ty  of e l k  on Stump Creek by Age Class.  

Age Class  

Calf 
Subadult 
Adult 
Old 

Number 

< 1 year 3 1 
1-2 years  3 
3-8 years  4 
> 8 years  2 

Percent 

TOTAL 100 

Discussion 

Elk have successfu l ly  adapted t o  t he  harsh win ter  condi t ions t h a t  t y p i f y  
t h e i r  winter  hab i t a t  i n  southeast  Idaho. Winter ecology, wi th in  the  
phosphate impact a rea  of southeast  Idaho is charac te r ized  by the  ~ u c c e s s f u l  
u t i l i z a t i o n  of numerous windswept r idges  (Kuck 1984). Windswept r idges  
appear t o  d i c t a t e  winter  d i s t r i b u t i o n  by serv ing  a s  t r a v e l  lanes  where 
energy expenditures a r e  minimized while e l k  search  f o r  adequate forage 
suppl ies  (Pianka 1978). The p r inc ip l e  of optimal forage ass imi la t ion  
through the  minimization of energy l o s s  suggests  t h a t  s e l e c t i o n  f o r  t hese  
r idges is primari ly  a funct ion of lack of snow deposi t ion and not  t h e  
qua l i t y  o r  quant i ty  of forage ava i lab le .  Forage suppl ies  of higher q u a l i t y  
and quant i ty  a r e  ava i lab le  i n  o ther  a reas  not  assoc ia ted  with these  r idges  
but g r e a t e r  snow depths apparently increase t h e  cos t  of forage ass imi la t ion  
beyond t h e i r  value. 

Both Stump Creek and Schmid Ridge e l k  herds normally compensated f o r  harsh 
winter  condi t ions by using adjacent  s tands of aspen and/or Douglas-fir. 
Highly prefer red  were northern exposed con i f e r  s tands  with a network of 
t r a i l s  t h a t  were es tab l i shed  through repeated use  during periods of heavy 
snow accumulations. Apparently under these  condi t ions  e l k  were ab le  t o  
secure enough nourishment without excessive energy lo s s .  No abnormal l eve l  
of over-winter mor ta l i ty  was detected during o t h e r  harsh winters.  

Use of windswept r idges may be an important adapt ive  s t r a t e g y  t o  minimize 
i n t e r s p e c i f i c  competition with mule deer  and moose. Deer a r e  l e s s  t o l e r a n t  
of deep snow than e l k  and concentrate  a t  lower e leva t ions  where snow 
accumulations a r e  t y p i c a l l y  l e s s  (Kuck 1984). Moose, which a r e  more 
adapted than  e l k  f o r  successful  surv iva l  i n  a snow environment, do not  
concentrate  but a r e  widely dispersed and u t i l i z e  deeper snow areas  
dominated by aspen and coni fe r  (Kuck 1984). 

This system of winter  d i s t r i b u t i o n  and h a b i t a t  p a r t i t i o n i n g  by mule deer ,  
e l k ,  and moose was, however, not maintained under t h e  extreme winter  
condi t ions of 1981-82. This breakdown i n  t r a d i t i o n a l  winter  range 
u t i l i z a t i o n  was p a r t i c u l a r l y  apparent f o r  e l k  during the  f i r s t  two weeks of 
January. It appeared t h a t  normal e l k  winter  d i s t r i b u t i o n  is dependent on 
preva i l ing  wester ly winds. The f i r s t  two weeks of January were 
character ized by s t rong,  southerly winds i n  a s soc i a t ion  with heavy 
snowstorms. These southerly winds, extreme temperatures,  and. an abnormal 
amount of snow on t r a d i t i o n a l  e l k  winter  ranges may have c rea ted  an unusual 



energy deficit situation for these elk herds. The elk responded to this 
abnormal situation by abandonment of traditionally used winter ranges. 
This abandonment may have been an effort to minimize energy loss rather 
than an indication of serious physiological stress and/or malnutrition. 

The absence of stress and/or nutritional deficiency is further supported by 
observations of elk on Schmid Ridge and other wintering elk populations 
within the region. Those elk that did not encounter stored hay or active 
livestock feeding operations during the intense winter storm period later 
reestablished normal habitat use patterns without suffering detectable 
mortality. This observation is corroborated by the successful survival of 
12 Schmid Ridge calves that were previously trapped at birth and fitted 
with expandable radio-collars (Kuck et al. 1985). 

The only discernable difference between the Stump Creek and Schmid Ridge 
population was the availability of stored hay at an active livestock feed 
ground 1 mile east of the traditional winter range. The intense weather 
conditions which caused the displacement and concentration of elk at the 
livestock feed operation led to the interpretation that elk were under 
stress and a decision to feed the elk was made. The decision was 
compounded by pressure from the general public and, specifically, by the 
individual landowner whose livelihood was being affected by the elk. The 
complexity of the decision was compounded by questions of jurisdiction when 
the 250-300 Idaho elk shifted onto a private livestock operation in 
Wyoming. 

Excellent winter survival of the Schmid Ridge herd suggest that the initial 
use of hay at Stump Creek was a function of hay availability rather than 
need. The initial accumulation of elk at the mouth of Stump Creek was in 
response to short-term weather conditions on their traditional winter 
ranges and not the long term need for forage. Despite equally hard winters 
in the past, "old timersm of the valley cannot remember elk ever 
concentrating at the mouth of Stump Creek. Elk are opportunists, once the 
hay was encountered, the scenario was set for the interpretation that the 
elk were in nutritional stress. 

The decision to implement an emergency feeding operation can effect elk 
behavior in succeeding years. Once the availability of hay is established, 
elk often return in subsequent years independent of habitat and/or weather 
conditions. Such a situation occurred on Stump Creek. A decision based on 
an erroneous assumption of physiological stress, encouraged by public 
pressure can change elk behavior and lead to a long term feed ground 
operation. The Schmid Ridge elk herd demonstrated that elk are remarkably 
hardy and adaptable. An inaccurately justified feed ground that evolved to 
compensate for perceived lost habitat, blocked migration routes and other 
habitat deficiencies can permanently prevent the reestablishment of natural 
foraging strategies and distribution for elk. The decision to feed elk is 
important and must be based upon solid site specific information and an 
appreciation of the consequences. 

Elk were fed at Stump Creek through a cooperative arrangement established 
with the involved livestock operator. Evidence indicates that the Stump 
Creek herd was fed hay at a rate of less than 4 lbs./animal/day, 



substantially below the recommended levels of 6 to 8 lbs./animal/day for 
leafy alfalfa hay or 10 to 12 lbs./day for grass hay. Apparently enough 
hay was fed to hold the elk to the feed ground but not enough to sustain 
and/or maintain a healthy herd. A combination of inadequate daily rations, 
a mortality rate in excess of 20% of the population, and mortality heavily 
weighted towards calves suggest that starvation has to be considered the 
cause of elk mortality on Stump Creek. The impact of inadequate rations 
and limited distribution of feed by the operator intensified the dominance 
hierarchy in the elk and, apparently prevented access to feed by 
subordinate animals. 
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ELKHORN WILDLIFE AREA: ARTIFICIAL FEEDING OF ELK 

Ken Emerson, Oregon Department of F i s h  and W i l d l i f e ,  R t .  1 ,  Box 43,  North Powder, OR 
97867 

Abs t rac t :  

The p r o j e c t  was i n i t i a t e d  i n  1971 wi th  t h e  a c q u i s i t i o n  of approximately 7,600 a c r e s .  
Land a c q u i s i t i o n  t o  d a t e  t o t a l s  approximately 10,000 a c r e s .  

The p r o j e c t  c o n s i s t e d  of t e n  feed  s i t e s  e s t a b l i s h e d  a t  approximately 4,000 f e e t  i n  
e l e v a t i o n  and spanning 27 m i l e s  along t h e  e a s t  s l o p e  of t h e  Elkhorn Mountains. The 
program provided s u b s i s t e n c e  feed  f o r  1,400 e l k  from November 25  through A p r i l  15, 
f o r  approximately 145 days ,each  yea r .  The o b j e c t i v e  was t o  a l l e v i a t e  damage by e l k  
t o  p r i v a t e  l a n d s  i n  t h e  Baker Val ley .  

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

W i l d l i f e  managers i n  Oregon have been involved i n  providing s u b s i s t e n c e  o r  
supplemental  f e e d  f o r  e l k  s i n c e  t h e  e a r l y  1950's .  The o b j e c t i v e  of Oregon's  feeding 
programs is t o  a l l e v i a t e  damage by e l k  t o  p r i v a t e  l ands .  C u r r e n t l y ,  t h r e e  programs 
a r e  being funded f o r  t h i s  purpose.  

The f i r s t  program funded was t h e  Wenaha W i l d l i f e  Area nea r  Troy i n  nor thwest  Oregon. 
Th i s  program began i n  1953. Cur ren t ly  500 t o  600 Rocky Mountain Elk  r e c e i v e  
supplemental  f e e d  each w i n t e r .  

The second program was begun i n  1969, a t  Jewel l  W i l d l i f e  Area, l o c a t e d  i n  t h e  c o a s t a l  
mountains of nor thwest  Oregon, n e a r  t h e  town of J e w e l l .  There a r e  150 t o  200 
Roosevel t  Elk  r e c e i v i n g  supplemental  f eed  each w i n t e r .  

The t h i r d  program was begun i n  1971, a t  t h e  Elkhorn W i l d l i f e  Area l o c a t e d  i n  
n o r t h e a s t  Oregon, n e a r  Baker. There a r e  1,400 t o  1,600 Rocky Mountain E lk  rece iv ing  
s u b s i s t e n c e  o r  supplemental  f eed  each w i n t e r .  The Elkhorn program is t h e  most 
i n t e n s e  i n  a r t i f i c i a l  f eed ing  a s  t o  numbers of e l k ,  amont of f e e d ,  and t h e  l e n g t h  of 
t h e  feed ing  season.  T h i s  paper  w i l l  address  t h e  h i s t o r y ,  program, o b j e c t i v e  and 
b i o l o g i c a l  consequences of  t h e  Elkhorn program. 

H i s t o r y  

The Elkhorn W i l d l i f e  Area was e s t a b l i s h e d  i n  1971, t o  a l l e v i a t e  damage caused by e l k  
t o  p r i v a t e  l a n d s  a d j a c e n t  t o  t h e  Elkhorn Mountains i n  Baker and Union Count ies .  The 
a r e a  now c o n s i s t s  of approximately 10,000 a c r e s  i n  s e v e r a l  t r a c t s  along t h e  e a s t  
s l o p e  of t h e  Elkhorn Mountains. 

There is an a b r u p t  t r a n s i t i o n  between summer and w i n t e r  range i n  t h i s  a r e a .  
E l e v a t i o n s  r i s e  from 3,000 t o  8,000 f e e t  i n  t h e  span of two t o  t h r e e  a i r  mi les .  The 
Elkhorn Mountains provide  e x c e l l e n t  e l k  h a b t a t  dur ing  t h e  summer, but  inadequate 
w i n t e r  range.  I n  w i n t e r  e l k  migra te  t o  t h e  v a l l e y  f l o o r  where p r i v a t e  l a n d s  a r e  
managed p r i m a r i l y  f o r  l i v e s t o c k ,  c e r e a l  g r a i n s  and hay. Damage by e l k  t o  p r i v a t e  
l a n d s  has  caused c o n f l i c t s  between p r i v a t e  land owners and e l k ,  d a t i n g  back t o  t h e  
e a r l y  1940 ' s .  

D e s c r i p t i o n  

Ten feed  s i t e s  span 27 a i r  m i l e s  along t h e  e a s t  s l o p e  of t h e  Elkhorn Mountains. 
These s i t e s  have been e s t a b l i s h e d  i n  a r e a s  where t h e  e l k  damage t o  p r i v a t e  l ands  has 
caused c o n f l i c t s  i n  t h e  p a s t .  Feed s i t e s  a r e  l o c a t e d  a t  approximately 4,000 f e e t  i n  
e l e v a t i o n ,  which is t h e  mixing a r e a  f o r  e l k  migra t ing  from d i f f e r e n t  d r a i n a g e s  a t  



higher e leva t ions .  The numbers of e l k  fed a t  each s i t e  range from 75 t o  400. 

Program 

High q u a l i t y  hay is provided a s  supplemental o r  subsis tence feed f o r  approximately 
1,500 e l k ,  from December 1 t h ru  Apri l  15 each winter .  

Feed s i t e s  a r e  located i n  remote a reas  and access is l imited during t h e  winter  which 
requi res  feed t o  be s tored  a t  each s i t e .  Second and t h i r d  cu t t i ng  a l f a l f a  hay is 
purchased from loca l  producers o r  received from share cropping on Department lands. 
Baled hay is used instead of cubes o r  p e l l e t s  due t o  t he  f a c t  t he re  a r e  so  many feed 
s i t e s ,  d i s tance  between the  s i t e s ,  expense of cubed hay and the  equipment t o  handle 
it. 

Hay is dispensed over the  feed s i t e s  d a i l y  a s  i n  l ives tock  feeding operat ions.  The 
number of e l k  a t  each feed s i t e  is estimated and the  quant i ty  of hay is fed  
accordingly. Elk a r e  fed e ight  t o  ten  pounds of hay during severe weather (+20 
degrees and below) and f i v e  t o  seven pounds during milder condit ions.  Average 
consumption per  e l k  f o r  t he  145 day feeding season is s i x  t o  seven pounds da i ly .  

The annual expenses included i n  t h i s  program a re  24 man months, 600 tons  of hay, 
mileage, taxes  and assessments. Approximate cos t  per  e l k  is $100.00 f o r  the  145 day 
period o r  $ . 6 9  per  day. 

Objective 

The objec t ive  of t h i s  program has been t o  a l l e v i a t e  damage by e l k  t o  p r iva t e  lands in  
Baker and Union Counties adjacent t o  the  Elkhorn Mountains. This ob jec t ive  has been 
accomplished and w i l l  continue. The benef i t s  from meeting t h i s  ob jec t ive  include: 

- Winter feed f o r  1,500 e lk .  

- Reduced o r  eliminated e l k  damage complaints i n  t h i s  area.  

- Eliminating a  need f o r  game-proof fences.  

- Improving the Department's image with hunters  and non-hunters. 

- Improves Department/land owner r e l a t i ons .  

- Helps meet management objec t ives  i n  t he  Starkey and Sumpter Units .  

Biological  Consequences and Studies  

Pas t  h i s t o r y  of la rge  feed s i t e s  f o r  e l k  ind ica te  t h a t  under crowded condit ions e l k  
may develop contagious d iseases  such a s  Brucel losis .  Seventeen years of feeding e l k  
a t  the  Elkhorn Wild l i fe  Area has,  t o  our knowledge, proven t o  be f r e e  of highly 
contagious diseases .  

An e l k  feeding plan was adopted i n  1986. This plan addresses concerns of l ives tock  
producers i n  the  a rea  of d i seases  t ransmit ted from big game animals t o  c a t t l e .  The 
plan i d e n t i f i e s  t h a t  t en  percent of a l l  big game animals using feed s i t e s  w i l l  be 
blood t e s t e d .  

A portable  e l k  t r a p  was designed, b u i l t ,  and is equipped with a  squeeze chute f o r  the 
purpose of taking blood, tagging, e t c .  In 1987, 70 e l k  were trapped and blood 
t e s t ed .  In  1988, 267 e lk  were trapped and blood t e s t ed .  A l l  animals t e s t e d  negative 
t o  Bruce l los i s ,  Blue Tongue and Leptospirosis .  Antibodies of P13, I B R ,  B M ,  BRSV and 



Hemophilus a r e  being detected i n  some blood samples. This da t a  Is still being 
analyzed t o  determine over a l l  hea l th  of feed s i t e  e lk .  

Other b io logica l  s t u d i e s  such a s  reproduction, n u t r i t i o n ,  e t c . ,  have not been 
conducted i n  t h i s  a rea ,  but should be comparable t o  f indings of s tud ie s  i n  other  
western s t a t e s .  

The Elkhorn feeding program has proven t o  be a successful  management t o o l  when 
deal ing wi th  l imi ted  o r  inadequate winter  range. 

With the  increased demand from hunters and non-hunters f o r  more e l k  and demands from 
ranchers f o r  r e l i e f  from e l k  damage, a r t i f i c i a l  feeding of e l k  is one of the  
management t o o l s  t o  meet these  demands. 



Questions and Answers f o r  t h e  Panel Discussion on A r t i f i c i a l  Feeding 

Do Oregon and Idaho both pay damages? 

(ID) The Idaho l e g i s l a t u r e  has j u s t  passed a b i l l  under which we 
w i l l  pay landowners up t o  $2,000. There a r e  c e r t a i n  s t i p u l a t i o n s  
i n  t he  b i l l  t h a t  w i l l  work i n  our  favor  but a s  of now we a r e  
faced with the  problem of payments. 

(OR) A t  t h i s  time Oregon does not pay compensation. 

(WA) In  Washington, we a re  required t o  pay compensation. 

I know I may sound s t range  but what exac t ly  is bruce l los i s?  

Brucel la  a rbor tus  is the  name of t he  bac t e r i a  t h a t  cause 
bruce l los i s .  It is an extremely se r ious  problem i n  the  c a t t l e  
industry.  I t  is a d isease  t h a t  man ac tua l ly  g e t s  - c a l l e d  Bangs 
Disease - undulating fever  is another name f o r  it. The most 
s e r ious  consequences t o  e l k  is they usua l ly  l o s e  t h e i r  f i r s t  
c a l f .  Female e l k  i n fec t ion  r a t e s  i n  t he  northwest vary from 22 
t o  40 percent.  

(WA) Washington has j u s t  been declared b ruce l lo s i s  f r ee .  The 
implicat ions t o  u s  however a r e  t h a t  should our  e l k  ever  t e s t  
pos i t i ve  f o r  b ruce l lo s i s  t he re  w i l l  be concern within t h e  
l ives tock  industry a s  t o  where it came from. 

( f o r  Boyce) On the  quest ion of aspen regenerat ion -- has the re  
been any work done s p e c i f i c a l l y  on aspen regeneration? 

Yes, t he  Forest  Service d id  a burn severa l  years  ago (1981). The 
consequence was t h a t  t he  burn was a r e a l  a t t r a c t a n t  f o r  t h e  e l k  
which hammered the  heck out  of it. There weren't any aspen 
regenerated on t h a t  burn s i t e  because the  animals r e a l l y  
concentrated on t h a t  burn s i t e .  I f  you a r e  going t o  burn i n  an 
a rea  and be e f f e c t i v e ,  it must be on a grand sca l e ,  thus  f a r  t h e  
Fores t  Service hasn ' t  found it appropriate  t o  burn on a l a rge  
sca l e .  

( f o r  WA) What is the  t o t a l  cos t  of feeding you referenced; t he  
cos t  per  e l k  and what is source of funds used t o  feed those e lk?  

A comparison between 1974 and 1987 su rp r i s e s  u s  because our  
p r i ce s  a r e  roughly the  same without using building cos t s ,  land 
values,  and t h a t  type of information. In  1974, we estimated t h e  
cos t  per  e l k  we were feeding a t  $33 per  e lk.  NOW, our recent  
evaluat ion i n  using t h e  same c r i t e r i a  shows we a r e  up t o  about 
$40 an e l k  -- source of funds we use f o r  our feeding program 
include Pitman-Robertson funds f o r  emergency feeding operat ions 



b u i l t  i n t o  our  budget a feeding appropriat ion a s  p a r t  of our  
w i l d l i f e  a r ea  management program. 

A - (Ken Emerson) - Basica l ly  the  d i f fe rence  between the  $33 f i gu re  
f o r  Washington and Jackson Hole e l k  and the  $100 f igu re  per  e l k  
from Oregon is due t o  t he  f a c t  t h a t  not only am I f igu r ing  the  
tax  and assessments on a piece of land but I am sure  you a r e  a l l  
aware t h a t  t he  more e l k  you feed the  cheaper t h e  program ge t s .  
You reach a point  t he re  where t h e  man hours a r e  here anyway and 
they can j u s t  about feed another 2-3 hundred e l k  a t  each s i t e  a s  
r ead i ly  a s  they can feed a few. So, t he  more e l k  you g e t ,  t he  
cheaper t h e  cos t  is going t o  be. We a r e  t a lk ing  about an Oregon 
feeding program f o r  1,500 e l k  compared t o  5,000 o r  6,000 i n  
Washington. 

Q - ( t o  Lon Kuck) - I n  t h e  two s t u d i e s  you referenced, one had 
mor t a l i t y  and one d i d n ' t  - what caused the  mor t a l i t y  i n  t h e  one 
s i t u a t i o n ?  

A - Basica l ly ,  we d idn ' t  feed them enough. We fed  only four  pounds a 
day, and t h e  standard r a t i o n  is 10 t o  12 pounds a day. Then we 
d i d n ' t  d i s t r i b u t e  t h e  feed properly.  I t  was put i n  a very 
concentrated area,  t h e  dominant animals got  enough t o  survive but 
t h e  subordinate  animals d i d n ' t .  

Q - ( t o  Boyce) - I n  regard t o  t h e  elk/aspen i ssue ,  what kind of 
input ,  i f  any, have you received f rorn t h e  r ec rea t iona l  community 
about how they f e e l  about dumping a l l  t h e  aspen f o r  t h e  e lk?  

k - (Boyce) - That group is not  p a r t i c u l a r l y  wel l  organized i n  terms 
of expressing t h e i r  opinion. There has been concern expressed by 
people i n  t h e  l a s t  50 years  over t he  f a c t  t h a t  e l k  were causing 
t h e  dec l ine  of aspen. It is a quest ion of magnitude of pressure 
-- it is one s ide  versus  t h e  o ther .  We have one of t h e  most 
outspoken spokesman f o r  t he  aspen i n  t h i s  room. Aspen is 
spec tacu la r ,  p a r t i c u l a r l y  i n  t h e  f a l l ,  and it r e a l l y  makes f o r  a 
scen ic  view. A t  t h e  same time, e l k  a r e  very important t o  t he  
va l l ey  and i n  general  people a r e  much mare support ive of 
maintaining la rge  e l k  numbers than they a r e  of r e s to r ing  aspen. 
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Abstract 

The response of an elk herd t o  a more than ten-fold increase in recreational 
vehicular t raff ic  in the Mt . St. Helens National Volcanic Mornanent was monitored 
using radio telemetry techniques in sumners of 1986 and 1987. Management agencies 
were concerned that o-g the road t o  recreational t raff ic  would eliminate the elk 
fran the blast zone. Elk continued t o  use the blast zone habitat after the road was 
opened, k t  patterns of elk use were altered. Portions of the drainage previously 
used were naw avoided, including a 500 meter corridor along the road. However, 
there was no sh i f t  in plant camunity types used werall. The impacts of the shifts  
in use patterns, and the loss of range along the road corridor are not cansidered 
significant t o  the well-being of the poplatian, as it is currently belaw carrying 
capacity. 

Introduction 

In recent years, nuneraus studies have focused on the effects of human disturbances 
on elk (Cervus e laphs  ) habitat use patterns. Wgging and h t i n g ,  in  particular, 
have been the primary concerns. AS the human poplation grows, along w i t h  ever- 
increasing levels of environmental awareness and appreciation, a third kannan 
activity enters the conflict; plblic use of backcountry areas for recreation. The 
purpose of this study was t o  determine the impact of opening a Forest Service road 
t o  recreational travel on Roosevelt elk (C. e laphs  roosevelti ) i n  the volcanic 
blast zone of M t .  St. He lens .  

The principal hypothesis of the study w a s  that recreational vehicular travel wmld 
reduce the suitability of the blast zone for elk. Secondary hypotheses Ere: 1 ) 
dis t r ih t ion  of elk in the study area wmld be altered after the road is opened t o  
the plblic; 2 ) elk use of the area adjacent t o  the road d d  be reduced; and 3 ) 
elk use of the available plant camunity types d d  change after the road is 
opened, with a shif t  toward plant camunities w i t h  greater cover canponents. 

Study Area 

The study was conducted in the Clearwater Drainage in  the northeastern corner of the 
M t  . St. Helens National Volcanic Momnent (Fig. 1 ) . Most of the Clearwater drainage 
in the study area was devastated by the eruption of Mt. St. Hekns. It is nw in 
the early stages of reforestation, and fits the USDA (1984) definition of transitory 
range, as it is predaninantly a rangeland which has becane available as a result of 
total  removal of overstory cover, and the management objective for the drainage is 
to  restore the timber stand as soon as possible. The blast zone plant cam~unity is 



Figure 1 .  Location o f  t h e  s tudy area .  Scope and e f f e c t s  o f  t h e  eruption 
of M t .  St. Helens are also featured.  Most of t h e  b l a s t  zone is t rans i tory  
range. 



daninated by annual f o r b ,  planted fir seedlings, and perennial grasses. FJJc have 
used the Clearwater blast zone intensively in recent years. 

That portion of the drainage not devastated by the eruption lies w i t h i n  the Pacific 
silver f ir  zone as described by Brockwav et al. (1983). It is daninated bv mature 
Pacific s i lver  f i r  (Abies zmabbis) and-contains 'a h r  of recent clear& (up t o  
30% of the to td l  area). 

The topography of the study area is extremely varied. The Clearwater valley floor 
is an extensive plain, covering most of the area belaw tkae road i n  elevation. 
Clearwater Creek runs southward, dropping fran a b t  2400 feet above sea level a t  
its junction w i t h  the 2560 bridge to abozlt 1800 feet a t  its confluence w i t h  Bean 
Creek. High elevations of the surrounding ridges are abcut 4500 feet. Slopes range 
fran ero degrees on the valley floor to  ninety degree cliffs on both east and w e s t  
ridges. The average slope of each ridge, fm valley b o t h  to  peaks, is 
approximately 35 degrees. 

The 2560 road, opened t o  plblic travel in 1987, leads fran U.S. Forest Service road 
25 high on the east side of the Clearwater Creek drainage t o  USES road 99 a t  the 
head of Bean Creek (Fig. 2 ) . The 2560 provides access to viewpoints of Mt . St. 
Helens. Much of the 2560 lies within the Clearwater valley, and abcut four miles of 
the road is situated between the ~ t .  st. Helens blast me edge and the valley floor. 

Methods 

Traffic on the 2560 was monitored w i t h  t r a f f i c  mbrs a t  the junction of the 2560 
and 25 roads. The caunters recorded the rnnnber of vehicle t r ips  passing that point. 

Elk use of the study area was monitored by radio telgnetry and direct  observations. 
Six caw elk were q i p p e d  w i t h  radio collars, and two were equipped w i t h  visual 
collars. Radio-collared caws were located by triangulation approximately ten times 
per week a t  varying times of the day. Visual observations (of any elk) were 
recorded as they occurred. 

Plant cammit ies  in the study area were defined by plot szrrp?ling and delineated 
using aerial  photography and f ield reconnaissance. 

Secondary variables that c d d  have influenced e3k habitat use patterm included 
weather and additional types of hman disturbance. Weather was monitored using 
rainfal l  a t  the local ranger station and discharge measurements of Cle%water Creek. 
Hman disturbance included logging, hunting, and ah in i s t ra t ive  activity. The 
m t s  and locations of each were monitored by periodic interviews of the parties 
involved and by f i e l d  observations. 

Results 

Traffic on the 2560 -- 
In  sumner and f a l l  of 1986, administrative t raff ic  aCCCnJKIted for a b u t  2,200 Cants 
a t  the roadhead. In 1987, the 2560 was open t o  the plblic fran 0800 *mgh 1700 
hours, and sumner and f a l l  t raf f ic  was mainly recreational travel, with over 60,000 
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counts obtained a t  the roadhead. rn addition t o  the m r i c  difference, there were 
also major temporal differences in the d i s t r i h t i on  of t raff ic .  In 1986, t r a f f i c  
was heaviest on weekdays during working hours , w i t h  very little t r a f f i c  an weekends. 
In 1987, t r a f f i c  peaJced araund 1800 hours and was heaviest on weekends. 

Elk MHnbers and Dist r i tu t ic~l  Within the Study Area -- 
General Elk Dis t r ih t ion  in 1986 -- 

Approximately 175 elk used the Clearwater blast  one during the slnmer aM7 fall. 
Most of these elk belonged to  one of f a r  bands. The Paradise Falls band 
(approximately 30 elk) used the study area nearly every day. They fed in the blast 
one during dusk, nighttime, and early morning kwurs, and bedded in the timber to the 
east during the rest of the daylight hours. 

The northern band (50 to  100 elk) had a hane range centered in t h e  timber-clearcut 
q l e x  on the eastern edge of the study area. They cane into the blast one to feed 
abaut every two weeks. mce in the study area core, their activity pattern were 
similar t o  those of the Paradise Falls band. 

The southern band (15 to  18 elk) spent mt of the study period scuth and southeast 
of the study area core. Earlier i n  the sLnmer they had mingled f r q e n t l y  w i t h  the 
Paradise Falls band, ht during the time period when radio location data were 
obtained they seldan entered the blast one. 

The hane range of the Bean Creek band (approximately 40 elk) included the s a k h  and 
southwest margins of the study area of the Clearwater drainage, d-trean fran 
Paradise Falls and in adjacent Bean Creek. 

Elk did not use the study area in a uniform manner in 1986. They preferred sane 
sections and avoided others. Of the five preferred sections, faur were daninated by 
blast one habitat. Four were avoided; only one of the avoided sections was 
daninated by blast one habitat. The avoided blast one section cantained an active 
timber salvaging operation. 

General ELk Dist r ih t ion  in 1987 -- 
The distritxltion and social structure of the Clearwater elk herd was similar in 1986 
and 1987, in the sense that  the sane fax main bands were present. However, there 
were also major differences. bst notable were the more frequent use of the blast 
one by the southern band, the intermingling of the northern an Paradise Falls bands 
w i t h i n  the l a t t e r ' s  hane range, and the reibced sie of the northern b d  ( d m  fran 
a b u t  5s t o  abcut 35 animals i n  1987). 

Elk Response t o  Recreational Traffic -- 

The increase i n  vehicular t r a f f i c  on the 2560 road in 1987 did not resu l t  in a 
reduction in the relative frequency of elk use of the blast one camunities when 
canpared t o  the surrounding forest cammities (X2 = 0.41, df = 2, p =0.52). 
Althaugh there was no significant difference in werall elk use of the Clearwater 
blast one, a curtparison of the 1986 and 1987 elk location data indicate that the elk 
did not use the study area in 1987 as they did in 1986 (X2 = 99.73, df = 14, p 
<0.01) . Elk use decreased in seven sections and increased in four (Oech 1988) . 
Perhaps the most direct measure of elk reaction to  the 2560 is t b i r  d i s t r i h t i o n  in 
relation t o  the road (Fig. 4 ) .  Elk did not use the blast one u n i f o d y  w i t h  regard 
to the road in 1986 1x2 = 7.38, df = 2, p < .05), and i n  1987, elk did not use the 



Figure 3. Observed and expected frequencies of all elk - 1986. 



blast one in a manner consistent with that in 1986 (X2 = 20.01, p < .01). In 1987 
there was a dist inct  sh i f t  away fran the road opened t o  recreational traffic,  
whereas i n  1986 elk used the areas closest to the road more than other areas. There 
was no major d i f f e r m e  i n  use of the plant camunity types between years (X2 = 
8.97, df = 5, p = 0.11) (Cech 1988).  he mixed forb and snags plant camunities 
were not included in the ut i l ia t ion  analyses becaruse the expectel frequencies of 
locations i n  each of these types were less than f ive for each year of the study. 

Secondary Variables 

Weather -- 
There was no mssurable change in weather patterns in the Clearwater vicinity fran 
1986 t o  1987. Both study seasons were dr ier  than average. 

Hman Disturbance -- 
W i t h  the exception of the increased recreational t r a f f i c  on the 2560, there was 
generally more kaPTMn disturbance in the study area in 1986 than in 1987. 

In 1986, the last M t .  St. Helens blowdawn salvage sale, located approximately i n  the 
middle of the Clearwater blast one, was active during most of the study period, As 
noted above, this area w a s  avoided by elk. In 1987 the blowdawn salvage was 
canpleted in June, and then three smaller sales were cmducted on the edge of the 
blast one t o  the east. 

The major administrative act ivi t ies  included research, silviculture work, and 
watershed projects. Riparian research w a s  conducted in 1986 lxlt not (to a 
significant degree) in 1987. Silviculture work (plantation surveys and improvement) 
occurred in both years, but w a s  more catmm in 1986 than in 1987. The watershed 
department's major projects in the Clearwater were riparian planting, h y d m c h i n g ,  
aer ia l  seeding, and skid road ripping. The majority of this work was mducted in 
1986. 

The blast one portion of the study area was di f f icul t  t o  access by hunters in both 
years. Althmgh the 2560 w a s  open t o  the plblic in 1987, it was closed to h t i n g  
access. Baw hunter mmkers and effort  were greater in the study area in 1986 than 
in 1987, and the bow season w a s  one month l a t e r  in 1987. ~ifle seasons for  elk were 
conducted a f t e r  the study seasons in both years. 

Disscussion 

Elk Response t o  Traffic on the 2560 -- 

The heavy recreational t r a f f i c  on the 2560 did not reduce elk use of the blast one. 
Nearly the same number of animals fed in the blast one when the road was open t o  
recreational use in 1987 as in 1986 when there was only administrative activity i n  
the valley. However, elk use was reduced along the 2560 corridor, and there was a 
shift in distribution of the elk in the valley. These results are consistent w i t h  
other studies tha t  have sham that  elk avoid the areas of roads in general (Hershey 
and Leege 1976, Perry and Overly 1976, 1977, Thiessen 1976, Lyon 1979, R e  and 
Bailey 1979, Lyon and Jensen 1980, Irwin and Peek 1983, Grover and Thmpon 1986). 
As predicted by the road density model of Lyon (1983), sections with the highest 
density of open road were most impacted by vehicular traffic.  
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The results of t h i s  study are significant i n  several ways. First, road traffic in 
this study disturbed elk even thmgh it was limited to recreational travel through 
the area, and was not associated w i t h  b t i n g  or other negative stirmli. The 
administrative t raff ic  of previaus years was insufficient to habituate the elk t o  
vehicular traffic. Second, the elk use of the different blast one plant camunities 
types w a s  not significantly different between years. This is explained by the 
nature of the study area. In the valley floor, where road-associated disturbance 
influenced elk use, the habitat is relatively hamgeneous, and the differences that 
do exist are largely independent of cover characteristics. Irwin and Peek (1979) 
and Leckenby (1984) reported altered habitat use patterns by elk in t!2e presence of 
human disturbance. Haever, these results were obtahed in study areas w i t h  greater 
habitat heterogeneity. ~ h i r d ,  the distance-broad test (Fig. 4 )  showed that in 
1987 elk avoided a 500 meter wide corridor along the 2560 in the blast one, w h i l e  in 
1986 this corridor had the highest levels of use. More interesting than the former 
is the lat ter .  Qle possible explanation is the akmdance of grasses along the 2560 
due t o  roadside seeding. This explanation is consistent with other studies that 
shawl that elk usually avoid the hman disturbance which zccmpmies roads rather 
than roads per se (Coop 1971, Ward et al. 1973, Maram 1976, S d d t  and Bailey 1978, 
Ward and Qlpal 1980, Edge 1982). 

Popllation Implications -- 

The m o v m t  away fran the 2560 is, in  effect, loss of sumner range habitat. I f  the 
elk powation in  1987 were a t  or above the carrying capacity of their sumner range 
(including the 2560-centered corridor), this loss of range wcaiLd have a direct and 
detrimental impact on the poplation. Elk would have to find other suitable range 
to canpensate, or enter the winter seasans in poorer condition, in which case winter 
survival and calf production wmld decline (Ward 1977, Lieb 1981, MacArthur et al. 
1982). 

The Clearwater elk poplation does not appear to be above the carrying capacity of 
the study area, since there is little evidence of wer-utiliation of the 
Clearwater's range resources.  his is a t  least partially due to rapid recoldat ion 
of the blast one by forage species. mrther, most Cascade elk popllations are 
limited by winter range conditions (Raedeke and Taber 1979 ) . IMnigrati~n of 
neighboring elk bands and rapid recruitment, such as found by Raedeke et a l .  (1986 ) 
in another portion of the volcanic blast one, a d d  cause an increase of the herd 
substantial enough t o  surpass the plant recoloniation process. This scenario would 
occur sooner with the lack of availability of a 2560-centered corridor. 

Experimental Validity 

The interpretation of the results of this study is limited to a degree by the lack 
of experimental control. TO test for effects of the road t raff ic  w e  mt assme 
that all secondary variables were unchanged fran 1986 to 1987 (Marcum and Scott 
1985 ) , and that any changes in elk use patterns were a t t r ih tab le  only t o  the 
opening of the 2560 t o  heavy recreational traffic. As noted above w e  were able to 
test for changes in weather and administrative disturbance to a limited degree. 
However, kmman disturbance factors (other than recreational traffic)  did not remain 
constant over the study period. They were greater in 1986, and perhaps masked the 
full impact of recreational traffic in 1987. A canplete discussion of s m a r y  
variables is given in Oxh (1988). 



Management of Recreational Traffic 

Visual observaticms indicated that elk respolad negatively to  the following in 
increasing order : consistent, non-stop traffic; irregular traffic (stopping, rapid 
acceleration, etc. ) ; moving vehicles with head or a m  protruding f r a n  windows; 
parked vehicles w i t h  head or a m  protruding; and faman beings visible as a separate 
entity fran their vehicle. EU( respanse ranged frcm increased alertness to flight 
(Cech in press). 

The magnitude of elk response to r e c r e a t i d  traffic, and the relationship of the 
elk poplatian to  its carrying capacity, d d  determine the degree of recreational 
traffic managemnt needed. Given the conditions in the study area, lnplads of 
recreational traffic m i l d  be reduced i f  the follawing road management was 
i m p l m t e d :  1 ) keep roads c lo sed  t o  the p b l i c  a t  night; 2)  keep splr roads 
closed a t  a l l  times, and i n s t a l l  gates an spus which are particularly conducive to 
elk disturbance; 3)  designate most portions of roads as =-stop rmtes (except for 
established interpretive sites or for emergencies) ; and, 4)  close roads to travel 
by hunters. 
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Questions from the Audience: 

Q - Were radio locations gathered jus t  during daylight hours? 

A - No, we have location data from throughout the 24 hour period, 
seven days a week, every week f o r  three months periods i n  1986 
and 1987.  



L. Schroer, Gary Witmer, and Edward E. Starkey 

Abstract 

Oanflicts between migratory Rocky m t a i n  elk poprlatians and hman developrmt are 
well d m t e d  i n  the literature. ~e believe that similar problems exist for many 
popllatians of Roosevdt elk, kt are less w e l l  doaxnmted because the migrations 
are lc%s d r m t i c  and because popllatians are of lawer densities and more dispersed. 
Nonetheless, the potential for conflict is real because Roosevelt elk are adapted to  
using riverine corridors for rmmmt between surmer and winter ranges -- the sane 
areas that are ideally suited to many knman developents and activities. We d i s a ~ ~ s  
sane case histories of Roosevelt elk-himan devel-t canflicks in several areas of 
western Oregon and W a s h i q t c m .  Near such places as CquiUe and Reedsport, Oregon, 
and Olympic arad Mt. Rainier Natianal Parks, Washington, we have observed elk 
encountering problem with paved rods, fenced pastures and agriculture lands, 
residential devalopnt,  and hydroelectric develqment. Sane developnts, such as 
powerline right-of-ways, pravide new habitats for elk and result in shifts in 
habitat use patterns. IXlring w i n t e r ,  elk have d i f f i d t y  meeting energy needs and 
are sensitive to harasgnent. mnan developrent forces elk t o  avoid h p r t a n t  
hab ibb ,  to be more alert and flighty, and to  adopt behavioral strategies such as 
nodumal activity. ~ b t u r e  oanflicts can be lessened by pre-planning developnents 
w i t h  knowledge of, and incorporation of, elk mwanent and habitat use patterns. 
Man-t suggestim include road closures, obstruction-free corridors, plrchasing 
lands of wintelting elk use, tmffer zanes arum3 cfevelopwnts and creation of 
foraging areas. 

Introduction 

Habitat Imdificatians !m& as residential develcpwnt, foscest lnmgxent, and roads 
can case adverse Impacts on e3k poplatiom ( K l e o n  1967, Ieege 1984, L p  
1982) . Elk an winter ranges are especially vulnerable to these iqxcts because of 
biological and physical oanstraints caused by winter weather (ThaMs et al. 1976). 
Extensive habitat alteratian arad varit~us bunan uses of Roosmelt elk winter ranges 
have prapted debates ahat  the effects of hman disturbances and proper habitat 
managanent . The issues are becaning more mplex due to intensified land uses and 
management, and on-going incrcmatal changes over large areas. The objectives of 
this paper are to m i n e  sane impacts on ~oosevelt elk w i n t e r  ranges, provide 
discussion of case exanples fran   reg an and washingtm and prapose managmerit 
consideraticas to reduce lnpMcts t o  those winter ranges. 

General Habitat U s e  Patterns 

Nmerous studies have described Roosevelt elk habitat preferences during the winter 
(Jenkins and Starkey 1984, Schroer 1987, Witmer and decalesta 1983, Schroer 1988, 
Ymds et a1 1985). Habitats selected by Rmevelt elk during the winter include 
deciduaus forests, deciduw/caniferaxs forests, and y m g  clear-cuts . Old-growth 
(older than approximately 200 years) coniferous forest is also selected or used i n  



proportian to its availability. 'rbpgraphic characteristics selected by Roosevelt 
elk include valley floors and lower slopes of the valley walls (Schroer 1987, 
Schroer 1988, Jenkins 1979, Jenkins and Starkey 1984 ) . These areas are also popilar 
for human activities and developrents such as roads, f a m ,  hydroelectric plants, 
residential, urban and recreational siting. m land use practices may force elk 
to avoid important habitats, to be more alert, and to  adopt behavioral strategies 
such as nocturnal activity patterns (Geist 1971, Schroer 1987, Witmer 1985) . 
Conflicts between knnnan land uses and Roosevelt elk winter range use appear to be 
increasing in many parts of Oregon and Washington. Inrpacts rn wintering Roosevelt 
elk vary according t o  the specific enviromental, historic and current kapMn use 
characteristics of each area. Insight can be gained by reviewing sane case studies 
fran both Oregon and Washington. 

Case Studies 

1. meets Valley - A case study of inpacts f r a n  extensive forest harvesting. The 
range of Roosevelt elk coincides with sane of the most productive a n i f e m  forests 
in  the world. The econanic value of these trees has led to extensive harvesting. 
Most l aw elevation forests within the range of Roosevelt elk have been cut a t  least 
once or w i l l  be cut within the next few decades. A majority of the old-growth 
coniferous forests have already been elhninated. The carmercid. forest management 
strategy is to replace these old-growth forests with stands of trees that w i l l  
undergo a harvesting cycle of 50-90 years.   he loss of most old-growth forests has 
long term consqu- for Roosevelt elk papllatians as w e l l  as nuneras other 
wildlife species. 

Many studies have sham that old-grawth forests are preferred or a t  least used in 
proportion to their availability by ~oosevelt elk during most seasons ( W i t m e r  and 
decalesta 1983, Jenkins and Starkey 1984, Y d s  et al. 1985) . A particularly 
relevant e x q l e  canes fran a study ccnducted in the rneets River Valley on the west 
side of the Olympic Peninsula during 1986-1987 (Schroer 1988). The primary 
ouectives of the 12 month meets valley study were to  determine habitat use 
patterns, manents and hane range s ize  of five radio-collared caw elk. The s M y  
area included lands managed by Olympic National Park, ~ash i rq tm State Department of 
Natural Resaurces and Olympic National Forest. R e s u l t s  of the Queets V u e y  study 
indicate that old-grawth forests were hprtant to Roosevelt elk during all seasons 
except for spring. These types of forests now only make up approximately 10 percent 
of the forest land a t s i d e  of the national park ba;mdary in the lower @e&s River 
Valley. 

Another result shaws that the elk significantly avoided all forest stands with ages 
of approximately 1-5 and 16-150 years. ~ r e s d l y ,  the f i r s t  g m p  of stands did 
not prwide adequate cover, while the la t ter  grmp of stands did not provide 
adequate forage (Schroer 1988) . These results, as w e l l  as information fmn other 
studies (Jenkins 1979, Witmer and deCalesta 1983, Hanley et dl 1984, Alaback 1982), 
strongly suggest that, except for areas with old clear-cuts (approximately 6-15 
years of age), many managed caniferous forest stands do not prwide preferred elk 
habitats. Managed forest stands can be manipdated to a t  least partially meet the 
habitat needs of Roosevelt elk (Witmer e t  al. 1985, Harper et al. 1985). 

me of the most cmmn recarmendations is to  prwide a mixture of forage and cover 
areas a t  a s i z e  and spacing that is attractive to eYr. Other lxcbiques, such as 
thinning and forage seeding can increase the interspersion of forage and cover. 



Many areas in the vicinity of the 1-r Queets River Valley, hawever, did not have 
the managment that creates a high degree of forage-cwer interspersion. This was 
especially evident on sane state and private forest lands where extensive forested 
areas ( > 3,000 acres) were harvested w i t h i n  a 20 year period. Such management w i l l  
eventually result i n  an extensive area of even-aged forest that has an abundance of 
thermal. cover, kt a very limited anount of forage. The law quality habitats of the 
managed forest stands, d i n e d  with the decreasing quantity of old-growth forests, 
c a d d  have major repercussions on the ~oosevel t  elk pop la t i am in the lawer wee- 
River Valley. 

-&ips and l h c k b h  River Valleys - A case study of impacts fran deve~ogmats 
on valley floors. An exanple of the e i c t s  created by humn d e v e l v t s  along 
river bot- is fwnd in and arwnd the tawn of Brinnon, W a s h h g t o n ,  heated 
adjacent to the Hood Canal. Brhmcn is a nm-incorporated <xmrunity of 
approximately 500 residents. Most developnmts are w i t h i n  the winter-spring hem 
ranges of two ~ooseve l t  elk herds. Greater than 90 percent of these residences were 
located on the relatively narrow ( .5 - 1.0 )an) valley floors; these areas are also 
preferred by R o c s e v e l t  elk. ming 1984 - 1986, 9 radio-collared elk were studied 
to determine habitat use patterns, mrvements and ham ranges. 

The research indicated that deciduous and deciduudaniferous forests on valley 
floors were preferred habitats (Schroer 1987). Mesic-riparian areas w i t h  an 
atxlndance of vegetatim were also selected, particularly during the l a t e  
w i n t e r  and spring. Residential lawns were selected during winter and early spring 
because t h y  cantained sane of the earl iest  herbaceous vegetatim growth of the 
year. The affinity for lawns declined during March and it was insignificant durhg 
M a y d J u n e , p e r h a p s b t o ~ ~ a ~ = e o f n e w s p r i n g g r a w t h ~ s h a u t ~ ~  
ranges. Althaugh the e.lk preferred yrxlng sera1 camunities on valley floors, that 
use was tapora3.y limited by hmm disturbances when it occurred near roads and 
residences. D i s h n e s  of elk fmm residences and paved roads were significantly 
greater (P<0.01) during the day than during the night. 

In addition, the elk of the m c k m  and -ips Valleys util ized areas w i t h i n  
300 m of residences and paved roads almost entirely during night - the period of 
least himan activity. Day-time mtor vehicle t r a f f i c  appeared to be the primary 
fador responsible for  the avoidance of areas adjacent to roads and possibly a 
factor in the avoidance of areas adjacent to residences. Motor vehicle t r a f f i c  was 
estimated with m y  observations. Average t r a f f i c  lev& on paved roads, 
e~duding Highway 101, were highest during the day (6 v&cles/haur) and ~ovest a t  
night (of 0.5 vehicles/hcxlr). ~evelopnents i n  the mckahsh and IXsewaUips: 
V a l l e y s  a d  also influence the migratory mwewnts of elk. 

A majority of the elk that w i n t e r  i n  the Brinnon area migrate to -r and rutting 
seascn ham ranges in the subalpine regions of the Olympic Wtains .  The spring 
migrations began during l a t e  April for mature M J s  and June for We caws, calves 
@ y m g  hills. The migrations continued for  a p p ~ ~ ~ i m a t e l y  45 days for  the 
-/calf groups. lXlring .that time, elk selected habitats with an ahdance of 
herbaceous and shrub vegetation such as riparian deciduous forests (primarily alder 
f la t s )  and avalanche chutes. mtum migrations began in early October, pranpted by 
an intense, week-long rain storm and cool temperatures. Most elk of the two herds 
arrived on the w i n t e r  range abcrut 30 days la ter .  ~lthmgh a majority of the 
migratory routes of these two herds are within N a t i d  Park and National Forest 
lands, sane potential for dwelop-nents, such as sndll-scale hydroelectric praj- 
exists. 



A current proposal for such a project on the Dosewallips River cculd cause a 
temporary delay in migratory movgnents during construction activities. 

Oregon Coast Range - A case study of impacts fran roads and agricultural 
developnent. Roosevelt elk in  the Oregon Coast Range currently do not face sane of 
the impacts that elk encounter i n  the Cascade and Olympic Mountain Ranges, such as 
urbanization and widespread residential developent. Threats to wintering elk in 
the Oregon Coast Range are primarily fran logging, roading and agricultural land 
uses. Elk poplatiom on private forest lands i n  the Oregon ODast Range face "boom 
and h;lstV cycles similar t o  that described above for the Queets Valley of 
Washingtan. Extensive clear-cutting of large areas (hundreds of acres versus 30-60 
acres per clear-cut on plblic lands) and short rotation cycles (50-60 years versus 
80-100 years on p b l i c  lands) has led to periods of good forage and cover 
canditians, follawed by m y  years of poor forage conditions w i t h  landscapes 
daninated by dense, y m g  canifern forests (Harper et al. 1985, Witmer et al. 
1985). These cycles have ken  dccmented in sauthmstern Oregon (Millicana Tree 
F m  area) and n o ~ 3 2 ~ ~ t e r n  Oregon. m y  areas of p b l i c  forests have fewer 
problems of excessively large cover areas or forage areas because of a good 
interspersion of nuderately sized clear-cuts m g  forest stands. 

Other problem, such as a high road density, kmwever, exist for elk on these lands. 
Roads are cannon in  valley floors, riparian habitats, and, especially, on 
intensively managed forest lands where densities may reach 6 miles of roads per 
square mile of forest land (Starkey et al. 1982). T b  negative effect of mbr 
vehicle t ra f f ic  associated with forest roads, especially paved roads, on Roosevelt 
elk habitat use has ken docmented (Witmer and deCalesta 1985). Road closures can 
reduce or eliminate that negative effect. 

In western Oregon, wintering elk using agricultural lands have provoked a large 
mmber of damage canplaints fran landowners (Harper et al. 1985) Mast of these 
canplaints (83%) are for crop and fence dmge .  Ebrthermore, the rnmber of 
canplaints has increased w i t h  increasing intensity of land use. Damage is usually 
controlled by trapping and transplanting nuisance elk, or by special (permit) 
anterless elk hunting seasons which have becane cxnmn near agricultural lands in 
Western Oregon (Harper et al . 1985) . 
I f  wintering elk are allwed t o  use agricultural lands, higher productivity in  herds 
can be realized (Rmey and Krueger 1986) . The Oregon Deparhmt of Fish and 
Wildlife (ODEW) in conjunction w i t h  local landawners and other state and federal 
agencies have establishd tm plblic areas with a mix of agricultural and forest 
lands for the benefit of local. elk herds: the 1,200 acre Jewell Meadows Wildlife 
Area, and the 923 acre man's creek EUr Viewing Area (Harper et al. 1985, BIM and 
ODEW 1986). Management of these areas includes pasture managmmt using prwen 
farming t e c h n i q ~ ,  occasional supplemental feeding, canpatible forest management on 
adjacent lands, restricted access and roading, restricted hunting in the imnediate 
area, r m a l  of excess or injured animals, and developent of safe 
viewing/&ucational areas and regulations. 

Considerations for Manaqing Roosevelt Elk W i n t e r  Ranges 

It is pss ible ,  in many cases to integrate hman activities, land uses, and 
developnents with the needs of wintering elk. To do so, haever, requires careful 



analysis of the existing situation and pre-planning to  assure that the long-term 
needs of elk and people are met in the area. The following list of managenent 
considerations have been canpiled by the authors, based on their own experiences and 
drawing upon the works of Harper e t  a l  . ( 1985 ) and Witrner e t  a l  ( 1985 ) . It is not 
meant to be canprehemive, but rather, to stjmlate thxght for those assessing a 
Roosevelt elk winter range situation. 

- Make a careful assessment of a local herd's habitat use patterns before siting or 
approving a large, structural project. - consider the potential for amulative 
impads t o  elk in their w i n t e r  range. 

- U s e  a habitat effectiveness index to determine current value, and as an aid t o  
future managanent, of elk winter range. 

- Control the extent and intensity of land uses and devel-ts by using land-use 
pl-g and by using landmer/state/federal agreements. 

- Restrict hman access and disturbance to wintering elk by limiting the rnmber of 
roads, using road closures, and maintaining vegetative caver along roads. 

- Consider the public plrchase and imnqmmt of important elk winter ranges. 

- Protect natural openings and important foraging areas. 

- Improve the quantity and quality of forage, especially on marmade W g s .  

- Maintain slre stands of Ugh quality forest cover ( i .e. , optimal cover on 
important winter ranges. 

- Maintain h f f e r  strips of forest awer along st-. 
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Question from the  Audience: 

Q - Did e l k  a l s o  avoid a reas  t h a t  were not hunted but s t i l l  had a l o t  
of human disturbance? 

A - The whole winter  range area i n  t he  Duckabush and Dosewallips 
drainages were open t o  hunting. Consequently, those e l k  a r e  very 
wary and the  dis turbance created by r e s i d e n t i a l  a c t i v i t y  was 
d e f i n i t e l y  a f a c t o r  t h a t ,  I bel ieve,  caused them t o  s t a y  away 
from residences and paved roads. There were no a reas  closed to 
hunting . 
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ABSTRACT : In New Mexico there exists several "systems" dealing with 
access to private and public lands. The first system involves the use 
of private elk authorizations for use exclusively on the assigned 
ranch. The second system involves the use of private land 
authorizations on public lands in exchange for access to private 
lands. The third involves the public land license on public and 
private lands. The fourth involves the "unitization* or the trading 
of public for private land access and to gain continuity in areas of 
mixed land patterns. 

All "systems" have advantages and disadvantages as some gain access 
for the public and others select for paying clientele. 

The ranch only authorizations are found on large land grants (100% 
deeded) and generally contain migrating herds. Those authorizations 
appeal mostly to the pay hunter. The private land authorizations on 
publice lands can be found in game management units which are mostly 
state or public lands. Those authorizations may be sold. The public 
license is authorized for the entire unit and access is mostly free. 

The *utilizationn of public lands for private lands usually results in 
mutual benefits for the public, and the private hunters and landowners 
alike. 



Questions from the Audience: 

Are you trading fee titles of state lands for this unitization? 

In unitization, we trade the trespass rights and the hunting 
rights from state to private lands and lock up an area and sign 
contracts with that landowner. With the intermixing of land 
ownership in New Mexico there might be portions of roads that 
lead to public lands over private land that are closed off. What 
we do is trade off some of that land for some of those hunting 
rights somewhere else on that ranch, and that allows the hunters 
to go through that property to other hunting areas. 

Does the private landowner get fee titles? 

You mentioned that there is about 7,600 elk and antelope 
authorizations sold each year for a dollard value of 13 million 
dollars. 

No, there are 7,600 authorizations between pronghorn and elk. 
The 14 million is from access fees sold by landowners for elk in 
association with the authorization. The authorization is an 
authorization to buy a license from the state. 

DO you have any estimate of the average price of the allocation 
1 icenses? 

Some are in the thousands and others in the hundreds. The 
average price is around $3,000. 

How many deer and elk licenses does New Mexico sell? 

New Mexico sells around 100,000 deer licenses and 35,000 elk 
licenses. 

What is the minimum acreage required to receive authorization? 

We do not have a minimum acreage, we have a formula that is used 
in each unit. We have criteria that each unit uses to get that 
number of authorizations. They are set by proportion of public 
versus private land and animal numbers that exist are estimated 
numbers of animals that exist on different land ownership. 

What is your average? 

They are different. Some of them require as many as 2,000 acres 
and others as little as 120. Because of the distribution of elk 
and the densities we can't set up a minimum acreage because it's 



Q - Does New Mexico Game and Fish, recognizing the average cost of 
these licenses is 3,000 dollars, really feel like they are 
increasing public opportunity? 

A - The cost of licenses for nonresidents is $213. The $3,000 is the 
access fee that the landowner charges. This program has opened 
up some areas that would be closed. Most of the people that have 
authorization have authorizations in numbers 1 to 3 and those 
people don't sell their authorizations for $3,000 - they sell 
theirs for $100, $300, or even a load of wood. 

Q - Do you have any idea what your cost would be if you had to pay 
damages? 

A - A couple years ago we had a bill introduced for the state to pay 
damages, and that was somewhere around two million dollars. 

Q - IS the only way a nonresident can hunt elk in New Mexico is to 
obtain an authorization? 

A - No, in New Mexico you can apply for any hunt and be in the public 
draw. We don't have a cap on nonresidents and we don't have them 
in separate draw or hunts. Everyone is drawn out of the same 
bin. 



THE ROLE OF FEES I N  RATIONING 
THE DEMAND AND SUPPLY OF ELK HUNTING 
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Abstract  

A major problem faced by an economy is how t o  discover  and s a t i s f y  c i t i z e n s '  
values i n  t he  face  of s ca rc i ty .  Since both the  supp l i e r s  and demanders of e l k  
hunting reveal  t h e i r  values by t h e i r  choices,  f ee s  have an important r o l e  t o  
play on both s i d e s  of t h i s  market. This paper addresses t he  r o l e  t h a t  f ee s  can 
play t o  enhance e l k  hunting by sending proper s i g n a l s  t o  both the  supply and 
demand s i d e s  of t h e  market. 

Elk can be supplied i n  var ious q u a n t i t i e s  and age-sex c h a r a c t e r i s t i c s .  I f  
people pay the supp l i e r  f o r  the  p r iv i l ege  of hunting, then the  supp l i e r  can 
judge how much of the  hab i t a t  it is optimal t o  take from o the r  poss ib le  uses  and 
devote t o  producing e lk .  He can a l s o  then make a judgement about what kind of 
hunting t o  provide. I f  people a r e  charged f o r  the  p r iv i l ege  of hunting, then 
they can judge how much, and what kind, of hunting they want by comparing 
a l t e r n a t i v e  forms of recreat ion.  Only i f  proper f e e s  a r e  charged can suppl ie rs  
and demanders make the  proper choices about t he  amount and kind of hunting t o  
provide. I f  the  f e e  is too low, o r  zero, t oo  much hunting w i l l  be demanded, and 
too  l i t t l e  w i l l  be supplied, producing a shortage and dec l ine  i n  t h e  q u a l i t y  of 
hunting. I f  the  f ee s  a r e  s e t  t oo  high, j u s t  t he  opposite w i l l  occur. Casual 
observation seems t o  reveal  t h a t  t he  former case p reva i l s  today. 

The proper l eve l  of f e e s  f o r  t he  various possible  kinds of hunting can only be 
determined by allowing a p r iva t e  market f o r  hunting t o  e x i s t .  Various methods 
a re  discussed f o r  making a t r a n s i t i o n  from the  present  form of regula t ing  e l k  
hunting t o  one t h a t  r e l i e s  more on market incent ives  dr iven by f e e  hunting. 

Introduct ion 

Economics is o f t en  termed the  science of choice, and choices a r e  made by people 
i n  markets. In  keeping with my r o l e  a s  an economist, I propose t o  look a t  t he  
market f o r  e l k  hunting by inves t iga t ing  t h e  forces  t h a t  bear on the  choices made 
by e l k  hunting demanders and suppl ie rs .  

Of course,  no one would argue t h a t  well-developed markets f o r  e l k  hunting 
present ly  e x i s t .  And it is q u i t e  poss ib le  t h a t  under our  present  e l k  hunting 
framework t h a t  such markets can never e x i s t .  Yet, t h e r e  is no quest ion t h a t  
market forces  a r e  present--elk hunting is supplied and demanded, a s  t h e  
economist puts  it. Elk hunters choose t o  go, o r  not t o  go, e l k  hunting, and 
h a b i t a t  managers choose t o  supply, o r  not t o  supply, it. Supply and demand thus  
provides a usefu l  framework within which game managers, and the  publ ic ,  can gain 
usefu l  i n s igh t s  i n t o  the problems t h a t  cu r r en t ly  face  e l k  hunting. 



Looking at elk hunting in this way leads to the conclusion that these problems 
stem from the fact that we have not allowed the necessary market institutions to 
develop and do their job. I shall also argue that appropriate use of market 
institutions, including elk hunting fees, can play a useful corrective role even 
within our present elk hunting framework. 

The Problem 

In technical terms, the problem now faced by elk hunting results from allowing 
the over-exploitation of a common property resource--elk--due to too few 
restrictions on access. The problem is analagous to fishery management, with 
which we in the Northwest US and Canada are all too familiar. While the problem 
of completely unrestricted access to elk was solved in the early part of this 
century with the introduction of hunting restrictions, seasons, and licenses, 
the resource is again faced with excessive demands relative to supply. Thus, 
from the economist's perspective, the basic manifestation of the elk hunting 
problem is that demand exceeds supply. 

On the supply side, most of the habitat that produces elk hunting is under 
public control, primarily the Forest Service. Not only are such managers under 
intense political pressure from many sides, but they have economic pressures in 
some of the markets in which they operate. However, in the provision of elk 
habitat, Forest Service managers operate in a non-market environment in the 
sense that they do not receive any revenues from the elk habitat they provide. 
Since the payoff to these managers for supplying elk habitat is strictly non- 
economic, as opposed to the more tangible revenues received from the sale of 
timber and grazing, these managers quite naturally choose to supply less elk 
habitat than would occur if elk hunting yielded revenues. When elk do not yield 
revenues, and there is a trade-off between money and elk, the elk lose. 

Further, many private land owners who supply elk habitat-- especially winter 
habitat--get no economic benefit from supplying it, thus giving them little 
incentive to preserve or augment it. This, again, implies that less habitat is 
being supplied because these landowners do not have an economic interest in 
doing so. 

Thus, no matter who controls the habitat, the only conclusion is that the supply 
of elk hunting is below what would be provided if suppliers had an economic 
interest in it. 

On the demand side, people chose to go, or not to go, elk hunting by weighing 
the benefits and costs of doing so. The primary elements of cost are the 
(nominal) price of licenses and permits, possibly the cost of a guide, the cost 
of equipment, and time. Over the past few decades, rising personal income has 
stimulated the demand for elk hunting, making people increasing willing to bear 
the cost of equipment, etc., and the loss of time in elk hunting. In addition, 
improved access due to massive uneconomic USFS road building, has steadily 
reduced the relative cost of access and contributed to a steady growth in 
demand. 

Thus, the widening gap between supply and demand for elk hunting. The test of 
any theoretical view of the world is its ability to explain and predict what is 
going on. A fundamental law of economics is that when demand exceeds supply 



price will rise. If price is not allowed to rise, then either outright 
shortages, or declining quality, or both, inevitably appear. This is exactly 
what has happened to elk hunting, where demand exceeds supply, price has been 
held down, and therefore quality is deteriorating. 

In normal markets, the fees paid by demanders for any good or service go to 
those who incur the costs of supply, and fees adjust to bring the two together. 
When oil became more scarce, all energy prices rose to clear the market, and 
this rise in price provided important incentives for demanders to conserve and 
for suppliers to look for more. 

This is not true in elk hunting markets. Hunting license and permit fees are 
fixed by, and go to, Game and Fish Departments and are not realized by the 
suppliers of habitat. Thus, the supply of elk hunting is largely isolated from 
demand, and fees have not been allowed to adjust to bring the two together. With 
the normal role of fees ruled out in the elk hunting marketplace, the market is 
being forced to clear by a rise in some of the other costs of elk hunting and a 
fall in quality. 

The decline in the quality of elk hunting is well-known. In the early part of 
this century, when elk populations sufficiently recovered to produce a 
harvestable surplus, bull-only seasons were usually instituted to protect the 
population and promote growth. Only in remote areas, where high access costs 
limited demand, were any-elk seasons allowed. Rising demand relative to supply 
created continuing pressure toward management for maximim yield, but with 
declining quality, manifested by crowded hunting and young herds with very low 
bull/cow ratios. This is most apparent in Washington and Oregon, but it is 
beginning to appear in other states like Idaho. As quality deteriorated further, 
hunters who want higher quality hunting increasingly reveal their preferences 
for such hunting by opting for costly backcountry hunting. As demand rises 
there, outfitters' prices for backcountry hunting rise. However, since 
outfitters typically do not have exclusive hunting rights, and therefore have 
little incentive to protect their herds, over time the rising demand for quality 
elk hunting produces a decline in hunting quality there. The response of Game 
and Fish Departments, again seeing the political emphasis on maximizing the size 
of the harvest, then protects the herd by further raising the cost (but not the 
price) and reducing the quality of elk hunting: seasons are shortened, bugling 
season is limited, and special primitive hunts are instituted. Eventually, the 
quality of such hunting will deteriorate further until permit-only, drawing, or 
first come-first served hunts are instituted, first for politically impotent 
non-residents, and then for residents too. This is Arizona-type hunting, and elk 
hunting in the Western US is already well down this path. Alberta recently 
shocked hunters by going to permit-only, drawing, hunting. 

If these inevitable consequences of present elk management are to be avoided, 
then the gap between supply and demand must be closed in some manner before low- 
quality hunting becomes entrenched, as it has in Washington and Oregon. 
Biologists concentrate on the supply side--habitat improvement. But given the 
complete economic separation between elk hunting demand and supply, closing the 
gap by such a purely supply-side approach will fail. We are then left with 
demand-side management. If declining quality and permit drawings are ruled out, 
the choice is a tough one, especially politically: how can hunting pressure be 
reduced? Who gets to hunt and who does not? I suggest that we eliminate the low- 
valued elk hunting. The problem is how. 



Discovering the  Value of Elk Hunting 

Elk hunting is only one kind of outdoor recrea t ion ,  and outdoor recrea t ion  is 
only one kind of recrea t ion  i n  general.  For some of u s ,  outdoor recrea t ion  means 
barbecuing hamburgers on t h e  pa t io ,  and f o r  o the r s  it means climbing M t .  
Rainier .  Some of u s  never go e l k  hunting, and some hunt f o r  severa l  months every 
f a l l .  This  is merely another way of saying we a l l  have d i f f e r i n g  recrea t ion  
values.  

A co ro l l a ry  is t h a t  e l k  hunting has subs t i t u t e s .  For those who place a high 
value on e l k  hunting, these  s u b s t i t u t e s  a r e  remote. For o thers ,  going t o  a 
f o o t b a l l  game on the  weekend is a reasonable a l t e rna t ive .  Each of US 

p a r t i c i p a t e s  i n  those forms of recrea t ion  t h a t ,  given our d i f f e r e n t  preferences 
and cons t r a in t s ,  give us  t he  most s a t i s f a c t i o n .  In  o the r  words, people w i l l  
reveal  t h e i r  r ec rea t iona l  values i n  the  marketplace by choosing among the  
a l t e r n a t i v e s  before them, and, again, because of d i f f e r i n g  preferences and 
cons t r a in t s ,  people w i l l  have d i f f e r e n t  t rade-offs  between t h e  various forms of 
recrea t ion .  

For t he  economist, willingness-to-pay is a measure of value on t h e  demand s i d e  
of t he  market. More general ly ,  demanders reveal  t h e i r  preferences by how they 
spend t h e i r  time and incomes i n  t h e  market place. 

Thus, hunters  w i l l  express t h e i r  d e s i r e  f o r  e l k  permits by t h e i r  wil l ingness  t o  
g ive  up o the r  th ings  f o r  such a permit. I f  someone would r a t h e r  spend $250 on 
some o the r  form of recrea t ion  than spend $250 on an e l k  hunt, it must be 
presumed t h a t  he values t h e  a l t e r n a t i v e  more than t h e  e l k  hunt. I f  someone is 
wi l l i ng  t o  pay $250 every year  f o r  an e l k  permit, he does s o  because he values 
the  e l k  permit more than the  o the r  goods and se rv i ces  he could buy wi th  the  
$250. 

This presumes t h a t  e l k  hunters  know t h e i r  own preferences best .  Even though I 
might no t  do t h e  same th ing ,  I presume t h a t  o the r s  a r e  honest ly  expressing t h e i r  
values when they a r e  wi l l ing  t o  pay $250 t o  go e l k  hunting. And I s e e  no reason 
why, i n  f a c t ,  he should not be allowed t o  pay t h a t  much i f  he can g e t  o the r s  t o  
supply t h e  necessary resources a t  t h a t  p r ice .  One t h e  o the r  hand, i f  another 
person chooses go t o  a f o o t b a l l  game on t h e  weekend--an out ing t h a t  a l s o  might 
cos t  $250--rather than go e l k  hunting, I can see  no reason why he should be 
denied t h a t  choice. I n  sho r t ,  I presume t h a t  people w i l l  choose t o  go hunting, 
o r  no t  t o  go hunting, by weighing the  bene f i t s  and c o s t s  t o  them of doing so,  
and t h a t  whatever they choose t o  do is bes t  from t h e i r  individual  s tandpoints .  
Such freedom l i e s  a t  t he  hea r t  of our system of government and economy. 

The objec t ive  of maximizing the  s a t i s f a c t i o n  of e l k  hunters  can be expressed i n  
t h e  following way: we should s t r i v e  t o  a l l o c a t e  t h e  ava i l ab l e  e l k  permits t o  
those e l k  hunters  who value them the  most. Thus, given success r a t e s ,  e tc . ,  if 
hunters  must be l imited t o ,  say 10,000, i n  order  t o  preserve hunting qua l i t y ,  
t h e  permits should go t o  t he  10,000 hunters  who value them the  highest .  The 
problem is how t o  iden t i fy  those hunters.  

Let u s  go through an exerc ise  t o  see  how t h e  marketplace can be used t o  discover 
hunters '  va lua t ions  of e l k  permits. Suppose we approached a hunter ,  swore him t o  
t e l l  t he  t r u t h ,  and asked him i f  he would buy an e l k  permit f o r  $1,000. NOW, 
most of u s  would immediately say, "No." (But, of course,  some might honestly 



answer "Yes.") Then suppose we lowered the  pr ice  t o ,  say, $900, and asked the  
same question, and got the  same response. Suppose we continued lowering the  
proposed p r i ce  and received the  same answer u n t i l  we reached $150 and the  hunter 
sa id ,  "yes." We would have then discovered the  maximum t h i s  hunter would pay f o r  
an e l k  permit, and the  hunter, by saying he would give up $150 worth of o ther  
goods f o r  the  e l k  permit, has revealed h i s  valuat ion of an e l k  permit. 

I am not suggesting t h a t  i n  f a c t  we go through such a procedure t o  a l loca te  e l k  
permits, although there  is no conceptual reason why we could not do so. Nor am I 
suggesting t h a t  each of us be required t o  pay the  maximum we would be wi l l ing  t o  
pay f o r  an e l k  permit. What I want t o  i l l u s t r a t e  is t h a t  people, including e l k  
hunters,  w i l l  reveal  t h e i r  values by t h e i r  behavior when they face pr ices .  I f  
t h e i r  valuat ion is higher than the  pr ice  they face ,  they w i l l  buy. I f  t h e i r  
valuation is lower than the  pr ice  they face ,  they w i l l  not buy. These a re  the  
kind of decisions each of us  goes through hundreds of time a year ,  and, s ince  
each of us places a d i f f e ren t  value on the  various goods and services  we buy, it 
is i n  t h i s  way t h a t  we a re  able t o  gear our purchases t o  f i t  our unique values 
and maximize our individual well-being. 

This same l i t t l e  experiment could be repeated with each po ten t i a l  e l k  hunter. 
The r e s u l t  would be the  discovery of each's valuat ion of an e l k  permit. I would 
expect t h a t  some might place a very high value on such a permit, and o thers  
would place a lower value. I f  we arrange these i n  decreasing order  and p l o t  the  
r e su l t s ,  we g e t  a curve l i k e  ABCD i n  Figure 1. This curve shows t h a t  about 8,000 
permits a re  valued a t  $200 o r  more and t h a t  100,000 permits have some pos i t ive  
value. Hunters who place a r e l a t i v e l y  high value on an e l k  permit a r e  located on 
the  upper par t  of t h i s  curve and those with lower values a re  located on the  
lower par t .  

Figure 1. A demand curve involving permit level  and permit price.  
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Instead of looking a t  t h i s  curve from underneath, where it shows the  value 
placed on e l k  permits,  t h i s  same curve can be looked a t  a s  a demand curve f o r  
e l k  permits. Suppose a pr ice  of $200 were charged f o r  permits. Only those people 
who valued such permits a t  $200 o r  more would voluntar i ly  purchase permits a t  
t h i s  price.  I n  the  present example, t h i s  amounts t o  about 8,000 hunters. A t  a 
pr ice  of $60 more permits would be demanded--about 33,000 i n  our example. - 



A Mechanism f o r  Maximizing Hunters' Sa t i s fac t ion  

We can now analyse a method f o r  a l locat ing  e l k  permits so they would go t o  those 
hunters who valued them the  most, 

Suppose the  Game and Fish Department determined t h a t  about 2,000 e l k  should be 
taken from the  herd i n  a year,  and t h a t  hunters have a 15 percent success r a t e .  
This means t h a t  about 13,330 permits can be issued. In the  jargon of the 
economist, we say t h a t  the  supply of permits is f ixed a t  13,330. Such a l i n e  is 
plo t ted  i n  Figure 2 along with the  demand (value) curve derived e a r l i e r .  The 
in tersec t ion  of the  supply and demand curves then shows t h e  pr ice  t h a t  the  Game 
and Fish Department would have t o  charge so  t h a t  only the  13,330 hunters who 
valued the permits the  most would buy them. In  our example, t h i s  occurs a t  a 
pr ice  of $150 per permit. A t  t h i s  pr ice  only the  13,330 hunters who valued the 
permits the  most would purchase them. 

Figure 2. A supply of 13,300 permits on the  demand curve r e s u l t s  i n  price of 
$150 per permit. 
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It is important t o  note the  following. I f  the  Department offered e l k  pe rn i t s  fo r  
$150 each, anyone would be f r e e  t o  buy one, but only about 13,330 would choose 
t o  do so. The r e s t  value permits l e s s  than $150, and therefore would choose t o  
spend t h e i r  money i n  some o the r  fashion, l i k e  going t o  a foo tba l l  game. 

The essence of t h i s  way of a l locat ing  e l k  permits is t h a t  a pr ice  is s e t  f o r  
permits t h a t  screens out  those who place the  lowest value on such permits. This 
is what is meant by the  economist's a s se r t ion  t h a t  pr ices  should be s e t  t o  
r e f l e c t  the  value of the  resource. This is the  way pr ice  a l loca tes  resources in  
most of our economy. The forces  of supply and demand take p r i ce  t o  the  level  a t  
which demand is voluntar i ly  rationed t o  the  available supply. Only those who 
value the  good above t h i s  p r i c e  w i l l  buy, and only those suppl iers  who a re  able 
t o  produce a t  a cos t  l e s s  than the  p r i ce  w i l l  survive i n  the  market. In shor t ,  
i n  a market economy goods and service go from the  lowest cos t  producers t o  the  
demanders who place the  highest value on the  product. 



The objec t ion  t o  t h i s  proposal f o r  a l l oca t ing  e l k  permits is t h a t  it is  not 
" f a i r . "  I am not su re  exac t ly  what t h i s  a s se r t i on  means--fairness is one of 
those th ings  t h a t  can always be used t o  a t t a c k  anything, usua l ly  a s  a s t a lk ing  
horse f o r  one ' s  own s e l f - i n t e r e s t .  But I a l s o  th ink  t h a t  a p r e t t y  good case can 
be t h a t  t he  a l t e r n a t i v e  of a permit-drawing system is l e s s  " f a i r "  because it 
g ives  permits t o  some hunters  who value them very l i t t l e  and denies  permits t o  
some who value them very highly. 

Before proceeding wi th  t h i s  f a i r n e s s  i s sue ,  l e t  u s  i n t e r p r e t  t h e  permit- drawing 
method of a l l oca t ing  permits using the  supply and demand t o o l s  developed above. 

The Economics of Permit Drawings 

One of t h e  fundamental laws of economics is t h a t  i f  a p r i c e  is s e t  t oo  low i n  
any market t h i s  w i l l  produce a shortage and/or a dec l ine  i n  t he  q u a l i t y  of t he  
product. For hunts where hunters  have access t o  permits without going through a 
permit-drawing system, and o the r  access c o s t s  a r e  low, t h e  too-low p r i c e  f o r  e l k  
permits is manifested pr imari ly  i n  a decl ining qua l i t y  of e l k  hunting. Under a 
permit-drawing system the  too-low p r i ce  is manifested i n  a shortage of permits 
t h a t  a r e  a l l oca t ed  randomly. Instead of s e t t i n g  the  p r i c e  a t  t he  market 
c l ea r ing  l eve l ,  $150 i n  the  above example, t h e  present  p r i c e  f o r  a permit is s e t  
a t ,  say,  $60, a s  it is i n  Arizona. A t  t h i s  p r i ce ,  the  demand f o r  permits exceeds 
the  supply by about 20,000, and a random drawing s e l e c t s  13,330 from the  t h i r t y -  
t h r e e  thousand t h a t  apply. 

What is wrong wi th  t h i s  system of e l k  permit a l loca t ion?  Aside from t h e  f a c t  
t h a t  t h i s  system is very c o s t l y  t o  administer r e l a t i v e  t o  t h e  market system 
suggested above, t h e  major de fec t  of t h e  present  system is t h a t  it does not  
s a t i s f y  the  c r i t e r i a  t h a t  t h e  permits go t o  t he  hunters  who value them the  most. 
In  f a c t ,  s i nce  the  lucky hunters  who a r e  drawn a r e  s ca t t e r ed  randomly along t h e  
curve from A t o  C i n  Figure 2 ,  some hunters  a r e  drawn who value permits a t  l e s s  
than $150, while o the r s  a r e  not  drawn who value t h e  permits a t  more the  $150. 

The major arguments i n  favor  of the  permit-drawing system revolve around t h e  
" fa i rness"  i ssue .  Usually it is asser ted  t h a t  t h e  present  system is f a i r  because 
"everyone has an equal chance t o  g e t  drawn f o r  a permit." And it is argued t h a t  
charging a market c l ea r ing  p r i c e  is "unfair"  because it reduces demand t o  supply 
by "pr ic ing  people ou t  of t he  market" and would *hurt the  poor.' 

Aside from t h e  general  connnent t h a t  charging a market- c l ea r ing  p r i c e  is the  way 
i n  which most resources a r e  a l loca ted  i n  our economy, I o f f e r  t he  following. 

F i r s t  of a l l ,  even under t he  present  system, p r i c e  is p a r t i a l l y  used t o  reduce 
demand t o  supply. By charging $63 f o r  a res ident  permit, a s  is done i n  Arizona, 
a l l  those who value e l k  permits l e s s  than $63 a r e  already screened out .  And, of 
course,  t he re  a r e  l o t s  of o the r s  who would not  go e l k  hunting even i f  t he  p r i ce  
of a permit were zero because they value e l k  hunting low r e l a t i v e  t o  the  o the r  
"prices"  t h a t  must be paid t o  go e l k  hunt ing--r i f le ,  ammunition, camping 
equipment, c lo thes ,  e t c . ,  t o  say nothing of pickups, horses,  saddles ,  and time. 
Pr ice  r e l a t i v e  t o  va lua t ion  is already a major l i m i t a t i o n  on the  supply of e l k  
hunters ,  and a l l  I am suggesting is t h a t  its use be increased t o  so lve  the  
problem. 



Second, the  question is not whether t o  reduce demand t o  the  available supply-- 
t h a t  must be done no matter what. The question is whether o r  not using price is 
the  best  way t o  do t h i s .  To me, the  primary advantage of rat ioning by price is 
t h a t  it leaves the  a l locat ion  mechanism i n  the  hands of the  person who benefi ts  
from the  resource. Only individuals r ea l ly  know t h e i r  t a s t e s ,  values, 
preferences, e tc . ,  and the  market gives people a  place where they can express 
them. When other  methods of a l locat ion  are used, individual values a re  
suppressed i n  one way o r  another, and resources do not r i s e  t o  t h e i r  highest 
valued uses. "Pricing people out  of the  market" r e a l l y  means "finding out who 
r e a l l y  values e l k  hunting." I f  you are  priced out of the  market, a l l  t h i s  means 
is t h a t  you don't  value going e l k  hunting very highly re l a t ive  t o  a l t e rna t ive  
uses of your income. Final ly,  using pr ice  t o  a l loca te  the  resource can d i rec t  
money t o  the  supply s ide  so t h a t  both the  quanti ty and qual i ty  of the  resource 
might be augmented. 

Third, using the  market f o r  e lk  hunting t o  "help the poorw is very ine f f i c i en t .  
There a re  much b e t t e r  ways t o  help the  poor. The problem with the  poor is t h a t  
they do not have enough income and keeping e l k  permit pr ices  down does nothing 
t o  r e l i eve  t h a t .  It makes no sense t o  cause a massive deter iora t ion  i n  qual i ty  
f o r  a l l  e l k  hunters i n  order t o  help the  t en  percent o r  s o  who might be 
c l a s s i f i e d  as  poor. 



Questions from the  Audience: 

Q - What might be an example of incent ives  t o  o u t f i t t e r s ?  

A - Let me give you a r ad i ca l  one - l e t  t h e  o u t f i t t e r  cont ro l  a l l  t he  
hunting on h i s  land - therefore ,  he is not i n  competition wi th  
people who don' t  pay him and he could have two o r  th ree  d i f f e r e n t  
kinds of ways- he could pack i n  and g ive  them a deluxe hunt o r  
l e t  them d r ive  up i n  t h e i r  pickups a s  they do anyway f o r  50 
bucks. The point  of t he  matter  is f o r  t he  o u t f i t t e r s  t o  have 
b e t t e r  cont ro l  over t he  t o t a l  amount of hunting on t h e i r  land, 
then they have some incent ive t o  manage it. Right now it is 
shoot t he  animal before somebody e l s e  spo t s  them - a t  l e a s t  t h a t  
has been my experience. 

Q - Should the  o u t f i t t e r  cont ro l  hunting on lands he doesn't  own? 

A - I ' m  j u s t  t a lk ing  about managing the  resource - I don' t  c a re  who 
owns what - what I am concerned wi th  i s  t h a t  t h e  resource g e t s  
managed b e t t e r  - I don' t  care  who owns it. 

Q - How a r e  you going t o  g e t  t h e  general publ ic  t o  continue t o  fund 
t h e  management of publ ic  hab i t a t  and populations of animals t h a t  
belong t o  t he  people of t he  s t a t e  i f  they a r e  pr iced  out  of t he  
market? 

A - Well, f i r s t  of a l l ,  I would say most h a b i t a t  is not  paid f o r  by 
t h e  publ ic  - 90% of t h e  e l k  l i v e  on Fores t  Service land and I 
f a i l  t o  see  any dime of mine t h a t  ever  made it t o  the  Fores t  
Service d i r e c t l y ,  not t h a t  I know o f .  A s  f a r  a s  t h e  people 
having the  v i s ion  t h a t  they own the  e l k ,  there  is no quest ion 
about it, but they had t h a t  v i s ion  of t h e  buf fa lo  and look what 
happened t o  it. 
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pub1 ic support. 

The history of public land designation and management, likewise, has 
enjoyed a populist tradition. The disposal of privatization of 
wildlife and land resources has been a repeated public debate. The 
issue has taken on many forms over the years. Access fees are simply 
the contemporary version of an unending effort to make private 
something that, by its nature, is public and held in cannon. 

The aspect of this issue that advocates access fees for use of public 
lands must address three basic points. These points are: equity, 
necessity and tradition. Assessing access fees while the mining laws 
and timber subsidies are continued is devoid of equity. Collecting 
fees to facilitate land manipulation when the land needs to be left 
alone is unnecessary. Collecting tribute for passage on the American 
connnons violates our tradition and threatens the populism that 
sustains American conservation. 



Questions from the  Audience: 

Q - You made a couple of references t o  w i l d l i f e  i n  its wild s t a t e .  
Are you leaving open some provisions f o r  capt ive bred wi ld l i f e?  
What about p r iva t e ly  owned and operated herds? 

I would hope we have our conferences i n  separa te  h a l l s .  We a r e  
t a lk ing  about some form of animal husbandry using th ings  t h a t  
look the  same maybe even from the  same stock. I th ink  you a re  
t a lk ing  about two t o t a l l y  d i f f e r e n t  worlds. I f ind  t h e  idea of 
r a i s ing  penned animals t o  have people shoot them f rankly  qu i t e  
degrading t o  the  whole recrea t ion  aspect  of hunting a s  we have 
been t ry ing  t o  preserve. I would hope t h a t  people who want t o  
r a i s e  capt ive animals, take d o l l a r s  from people who come i n  and 
shoot them, c o l l e c t  some exot ic  species  so  t h a t  we wouldn't g e t  
na t ive  and exot ic  animals confused. A t  any r a t e  t he re  is 
c e r t a i n l y  a d i f fe rence  between f r e e  ranging w i l d l i f e  and capt ive  
w i l d l i f e  ra i sed  f o r  commercial purposes, they a r e  t o t a l l y  a l i e n  
concepts. 

Do you f e e l  t h a t  w i l d l i f e  management on p r iva t e  property t h a t  is 
economically based would necessar i ly  d e t r a c t  from management of 
w i l d l i f e  on publ ic  lands? 

I have something i n  my br ie f  case t h a t  answers t h a t  - but a t  any 
r a t e ,  t he re  is a l o t  of it going on and - I th ink  we need t o  make 
d i s t i n c t i o n s  about how we expend publ ic  resources.  P r iva t e  
people t h a t  have some kind of en t e rp r i s e  t h a t  involves a hab i t a t  
emphasis and they charge people f o r  a recrea t iona l  experience - I 
don ' t  have a p a r t i c u l a r  problem with t h a t  - where I have the  
problem is where they somehow cross  t h e  publ ic  i n t e r e s t  l i n e  and 
s t a r t  demanding of t he  publ ic  o r  s t a t e  agency t h e  grant ing of a 
c e r t a i n  kind of pr iv i lege ;  i n  o ther  words, i f  you could go 
between here and Spokane and design an optimum pheasant h a b i t a t  
and farm cons is ten t  with t h a t  and bring i n  gues ts  who pay you f o r  
your s e rv i ces  within the  season the  s t a t e  of Washington s e t s .  I 
would th ink  t h a t  would be a r e a l l y  neat  kind of dea l  - where I 
have a problem is where somebody has t o  come t o  a s t a t e  l i k e  New 
Mexico and demand c e r t a i n  r i g h t s  t o  s e l l  t h a t  a r e  a t  t h e  expense 
of the  publ ic  i n t e r e s t ,  but Leopold answers a l l  of my quest ions.  
Leopold says we must b a i t  t h e  farmer with subs id ies  t o  induce him 
t o  r a i s e  t he  f o r e s t ,  o r  with ga te  r e c e i p t s  t o  induce him t o  r a i s e  
game, we a r e  merely admitting t h a t  t he  pleasures  of husbandry i n  
t he  wild a r e  a s  ye t  unknown both t o  t h e  farmer and t o  ourselves.  
I th ink  we gather  i n  conferences l i k e  t h i s ,  and we beat the  point  
of what kind of inducement we have t o  give a p r iva t e  landowner t o  
r a i s e  game s o  t h a t  he can make money. P r o f i t  is only one aspect  
- t he  f i r s t  thing we do wrong there  is  we lump a l l  p r iva t e  
landowners i n  t he  same category and they a r e  not ,  they a r e  a s  
individual  a s  everybody i n  t h i s  room - they a r e  a very 
i n d i v i d u a l i s t i c  group. There a r e  many p r iva t e  landowners I know 
and a l l  of you know who love the  idea of a c e r t a i n  amount of 



husbandry t o  wild th ings .  Instead of simply c r ea t i ng  and helping 
those people, we concentrate  on t h e  guy who has t o  be paid f o r  
it. I th ink  a l o t  can be done and should be done .. with 
landowners. A l o t  of them don' t  expect anything more than 
recogni t ion and c e r t a i n  amount of g r a t i t ude  and i f  a guy charges 
a f e e  f o r  a s e rv i ce ,  he renders more power. I j u s t  have a 
problem when those people come forward and say I demand s o  many 
dee r  o r  e l k  l i c enses  o r  I demand t o  have exclusive r i g h t s  t o  t h i s  
or t h a t  because w i l d l i f e  conservation is put toge ther  by 
everybody working on it, everybody working toge ther  - and they 
a1,ways jump t h e  fence. Thank you. 
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FEE ACCESS HUNTING: A TRIBAL PERSPECTIVE 

Joe Jo jo la ,  White Mountain Apache Game and Fish  Department, P.O. Box 220, Whiteriver,  
Arizona 85941 

Abstract 

Several southwestern Indian reserva t ions  have been involved i n  fee  access hunting 
( f e e  hunting) f o r  e l k  s i n c e  the  e a r l y  1970's and some even e a r l i e r .  These t r i b e s  
include the White Mountain Apache, Mescalero Apache, J i c a r i l l a  Apache, San Carlos 
Apache, the Hualapai and t h e  Southern Ute. Most of my comments w i l l  per ta in  t o  t he  
White Mountain program. 

Fort  Apache Hunting Program 

Since the in t roduct ion  of t h e  Rocky Mountain e l k  i n t o  Arizona and its eventual 
establishment on t h e  For t  Apache Indian Reservation, e l k  has been considered a s  an 
important resource. Through progressive management e f f o r t s ,  the  t r i b e  has developed 
a trophy hunting e n t e r p r i s e  t h a t ,  we f e e l ,  is unsurpassed by any o ther  i n  North 
America. 

The Fort  Apache Indian Reservation is located i n  t h e  White Mountains of ea s t  c e n t r a l  
Arizona. The r e se rva t ion  conta ins  1.6 mi l l i on  ac re s  of land, of which approximately 
764,000 acres  is considered a s  e l k  hab i t a t .  Of t h e  764,000 acres ,  roughly 150,000 is 
winter  range, 404,000 ac re s  is summer range and about 210,000 is u t i l i z e d  year round. 

TWO d i s t i n c t  e l k  herds occur on the  reserva t ion ,  r e f e r r ed  t o  a s  the e a s t  end and west 
end herds. The west end herd occupies s l i g h t l y  over 200,000 acres  of reservat ion 
land ranging i n  e l e v a t i o n  from 4,500 f e e t  t o  7,800 f e e t .  Vegetation is primari ly  oak 
chaparral ,  jun iper  woodlands and Ponderosa Pine. This  herd is l e s s  productive than 
the  eas te rn  herd and it numbers approximately 500. 

Roughly 554,000 ac re s  of e l k  h a b i t a t  occurs i n  t h e  e a s t e r n  port ion of the  
Reservation, of which a s  much a s  150,000 acres  is winter  range, consis t ing of Oak 
chaparral ,  Pinyon-Juniper and Ponderosa Pine. The remaining 404,000 acres  a r e  
pr imari ly  summer range, but a l s o  contains  t r a n s i t i o n a l  range. Summer range occurs 
from 7,500 f e e t  t o  over 11,000 f e e t .  Vegetation types  c o n s i s t  of Ponderosa Pine, 
mixed coniferous f o r e s t s  and spruce- f i r .  Mountain meadows occur throughout much of 
these  f o r e s t  types .  P r e c i p i t a t i o n  averages about 18 inches and is considerably 
g rea t e r  a t  the high e l eva t ions .  The e a s t  end e l k  herd is  productive and numbers 
nearly 7,000 during the  summer period. 

Since 1980 a e r i a l  composition surveys have been performed and we have c l a s s i f i e d  
nearly 12,000 e l k .  The average bu1l:cow r a t i o  is 35 bul l s :  100 cows, while t he  
ca1f:cow r a t i o  is 49 ca1ves:per 100 cows. 

The t rend i n  t h e  bull-cow r a t i o  over t he  l a s t  t h r e e  years  has increased dramatical ly  
and is a t t r i b u t e d  t o  t h e  r e s t r i c t i o n s  imposed on t r i b a l  member hunting. In 1986, the  
bu1l:cow r a t i o  was 31:100, i n  1987 it was 36:100 and i n  1988 it increased t o  47 
bulls:100 cows. The percentage of branch an t l e r ed  b u l l s  observed during t h i s  same 
period were 68% i n  1986, 70% i n  1987 and 77% i n  1988; about half  of the  branch 
an t le red  b u l l s  a r e  mature b u l l s  6 poin ts  o r  l a rge r .  



Triba l  members a r e  permitted t o  hunt e l k  on t h e  reservat ion.  Their  season general ly  
s t a r t s  i n  mid-November and extends i n t o  mid-December. The number of t r i b a l  permits 
issued has averaged about 1,900 over t he  l a s t  t h ree  years .  T r iba l  e l k  permits a r e  
issued by zone. Three e l k  hunting zones have been es tab l i shed  on the  reserva t ion  
with quotas determined f o r  each zone, each hunting season. Tr iba l  members a r e  
permitted t o  take  one e l k  per  season. Tr iba l  regula t ions  cu r r en t ly  permit the  
harvest  of COWS, c a lves  and sp ike  b u l l s  only. However, each season a very l imited 
number of "any elk" t ags  a r e  issued by drawing. These t a g s  allow the  t r i b a l  member 
t o  harvest  any e lk ,  including branch an t le red  bu l l s .  Despite t h e  number of permits 
issued,  t r i b a l  members harvest  only 300-400 e l k  per  year ,  t he  majori ty  of which a r e  
cows and calves.  

The t r i b e  has been operating a trophy e l k  hunting program ( f ee  access)  s ince  the  
mid-1970's and is cu r ren t ly  considered a s  perhaps the  top  trophy e l k  producer i n  
North America. 

Each year approximately 58 trophy bu l l  permits a r e  so ld  t o  non-Indian hunters  a t  a 
cos t  of $10,000. Permits a r e  f u l l  package seven day hunts t h a t  includes access onto 
the  reserva t ion ,  one on one guiding, food, lodging and ca re  of trophy, i .e . ,  capping, 
skinning, a s  wel l  a s  taking the  meat t o  a meat packing f a c i l i t y .  The hunter  success 
r a t e  has  averaged 93X over t he  l a s t  e igh t  years.  The hunts a r e  operated out  of two 
camps, with 25 hunters  accommodated on th ree  separa te  hunt periods. Hunts begin the  
l a t t e r  p a r t  of September and continue through t h e  f i r s t  p a r t  of October. The maxirmm 
number of hunters  per  camp per  hunt is ten ,  thereby providing a hunter  dens i ty  of one 
hunter per  31 square miles.  The average age of b u l l s  shot  is 7 1/2. The average net  
Boone & Crockett  score is 345. A t o t a l  of 31 Boone and Crockett  Record Book e l k  have 
been taken on Fort  Apache, 24 of these  s ince  1980. Bookheads include the  unof f i c i a l  
number one b u l l  i n  t h e  non-typical category, scoring 447 7/8 points ;  and two, 400 
p lus  poin t  t yp ica l  bu l l s .  Under S a f a r i  Club In t e rna t iona l  scoring,  seven of t he  top  
t e n  l i s t e d  b u l l s  have come from Fort  Apache, including t h e  cur ren t  world record. 

The e a r l y  years  of non-Indian hunting, 1960 through t h e  e a r l y  19701s, on the  
Reservation could be t r u l y  considered a s  f ee  access hunting, s ince  non-Indians could 
purchase t r i b a l  permits,  i n ' a d d i t i o n  t o  t he  s t a t e  l i cense ,  and hunt p r a c t i c a l l y  where 
they des i red  wi th in  t h e  reservat ion.  The number of t a g s  t h a t  were ava i lab le  t o  
non-Indian hunters  were s e t  by t h e  s t a t e .  Consequently, t he  t r i b e  had l i t t l e  control  
over non-Indian hunting. During t h i s  period, t he  number of non-Indian hunters  ranged 
anywhere from 200 t o  a s  many a s  400 each year.  The f ees  charged by the  t r i b e  t o  hunt 
on the  reserva t ion  ranged from $75 and $150. A s  t h e  t r i b e  became more aware of the  
po ten t i a l  economic bene f i t s  from e l k  hunting, and ex i s t i ng  t r i b a l / s t a t e  management 
c o n f l i c t s  g r e a t e r  e f f o r t s  were made by the  t r i b e  t o  assume regulatory cont ro l  over 
e l k  hunting. 

The White Mountain Apache t r i b e ,  being a progressive t r i b e  t h a t  they a r e ,  chose t o  
develop a trophy hunting en te rp r i s e  a s  opposed t o  maintaining a general  e l k  hunt, o r  
c losing the  reserva t ion  t o  non-Indian hunters.  

Fee access has had considerable economic bene f i t s  t o  t h i s  and o t h e r  Indian t r i b e s  i n  
t he  southwest. Income t h a t  is generated a s s i s t s  the  t r i b e s  i n  developing and 
maintaining t r i b a l  game and f i s h  programs, t h a t  e n t a i l  not  only t h e  management, but 
a l s o  the  pro tec t ion  and enhancement, and i n  some cases  research of w i l d l i f e  
populations and t h e i r  hab i t a t s .  Since outs ide funding sources a r e  genera l ly  
unavai lable  t o  t r i b a l  programs, the  economic aspect  can be extremely important t o  a 



t r i b e ' s  management capabi l i ty .  Allowing non-Indian access on Indian lands is often 
an incent ive  f o r  Indian t r i b e s  t o  properly manage these resources.  

Perhaps the  most important key a s  t o  why t r i b e s  a r e  w i l l i ng  t o  begin, o r  continue, 
permit t ing non-Indian hunting access  is t h a t  they a r e  recognizing and a s se r t i ng  t o t a l  
regula tory  ju r i sd i c t ion  over non-Indian hunting. I f  the t r i b e s  d id  not  have t h i s  
c o n t r o l ,  it is l i k e l y  t h a t  few if any t r i b e s  would consider f e e  access  hunting on 
t h e i r  reserva t ions .  Despite t h e  economic bene f i t s  t h e  White Mountain Apache t r i b e  
genera tes  from f e e  access (o r  f e e  hunt ing) ,  t he  t r i b e  considers  t he  e l k  resource as a 
t r i b a l  resource f i r s t  and foremost. In  o the r  words, i f  e l k  f o r  some reason were t o  
become l imi t ed ,  then non-tribal hunting oppor tuni t ies  would no longer be ava i lab le  
except t o  members of the White Mountain Apache t r i b e .  

F ina l ly ,  I d o n L t  know how many not iced t h a t  t he  list of t r i b e s  I mentioned were a l l  
southwestern t r i b e s .  There is p re sen t ly  not  one Indian r e se rva t ion  i n  t he  Northern 
U . S .  t h a t  o f f e r s  f ee  access ( o r  f e e  hunting) f o r  e lk .  I be l ieve  it is re l a t ed  t o  the 
f a c t  t h a t  near ly  a l l  Indian reserva t ions  were es tab l i shed  based on t r e a t i e s ,  while 
t h e  major i ty  of t he  reservat ions i n  t he  southwest were e s t ab l i shed  by Executive 
Order: therefore ,  hunting by t r i b a l  members on these  reserva t ions  is general ly  
considered more of a pr iv i lege  than  a r i g h t ,  a s  opposed t o  t h e  t r e a t y  t r i b e s  i n  the 
nor th  where hunting is c l e a r l y  expressed a s  a r i gh t .  

I t  is very evident  t h a t  t r e a t y  t r i b e s  maintain a g r e a t e r  c u l t u r a l  r e l a t i o s s h i p  w i t h  
w i l d l i f e ,  pa r t i cu l a r ly  e lk ,  than non-treaty t r i b e s .  Therefore a t  t h i s  time it is 
l i k e l y  t h a t  few i f  any t r e a t y  t r i b e s  w i l l  ever  consider  promoting o r  developing fee 
access  e l k  hunting programs. 

Cui tures  a r e  a l s o  d i s t i n c t l y  d i f f e r e n t  between t r e a t y  and non-treaty tribes. While 
t h e  northern t r i b e s  have been t o t a l l y  dependent on game f o r  subs is tence ,  the  
southwestern t r i b e s  have been ex tens ive ly  involved i n  ag r i cu l tu re .  Therefore,  
hunting d id  not play a c r i t i c a l  r o l e  i n  surv iva l .  I n  t he  southwest,  deer  have always 
had a g r e a t e r  c u l t u r a l  s ign i f icance  t o  t r i b e s  than e lk .  On For t  Apache, f o r  example, 
while non-Indian e l k  hunting is r ead i ly  accepted, a g rea t  dea l  of reluctance is 
expressed by the  t r i b e  toward non-Indian deer  hunting, consequently non-Indian deer 
hunting is not allowed on the  reserva t ion .  

Summary 

I have attempted t o  i l l u s t r a t e  s eve ra l  p o i n t s  regarding f e e  access  ( f ee  hunting) on 
Indian lands: 

1 .  Cul tu ra l  values,  b e l i e f s ,  and t r a d i t i o n s  d i f f e r  i n  each region of t h e  country, and 
among t r i b e s  within those regions,  t he re fo re  a d i v e r s i t y  of percept ions e x i s t  on 
t h e  concept of f ee  access hunting. 

2 .  Fee access  hunting in  the southwest has  been met with g r e a t e r  acceptance, o r  
perhaps tolerance in  some cases ,  than i n  o the r  p a r t s  of t h e  country. 

3. An important incentive f o r  allowing non-Indians access t o  Indian lands has of 
course been economic re turns ,  which means improving the  a b i l i t y  of Indian t r i b e s  
t o  develop and maintain programs, jobs f o r  t r i b a l  members, o v e r a l l  t r i b a l  economic 
improvement and t r i b a l  recognit ion.  



4. There are many Indian reservations in the western United States that have 
substantial, as well as significant, elk resources. 

5. Indian tribes are fully capable of developing and maintaining quality hunting and 
overall wildlife management programs. 

6. Indian tribes can make significant contributions to public recreational hunting 
opportunities. 

An important decision Indian tribes have been faced with and will continue to 
struggle with in the future regarding fee access, is whether to continue maintaining 
cultural traditions and values for wildlife resources or to begin applying conrmercial 
values for these resources to improve reservation economies. 



FEE ACCESS ON CHAMPION INTERNATIONAL'S WASHINGTON AREA TIMBERLANDS 

Jack Ward, Champion International, 31716 Camp 1 Road, Orting, Wa. 98360. 

Abstract 

Champion International owns substantial acreage nationwide and 300,000 acres in 
Washington State. Prior to 1987, Champion allowed recreational users to enter 
champion lands free of charge. Annual costs associated with these users was $20,000 
- 25,000. In 1986, mandatory registration for persons entering Champion lands was 
initiated but no fees were charged. In September of 1987 a fee access system was 
implemented. The fee access systems and wildlife inventory system is summarized. 

Overview 

For those of you in the audience not familiar with Champion International, I would 
like to spend a brief time discussing Champion's timberland ownership and management 
philosophy in the United States, and in the State of Washington. 

Champion is one of the top five forest products companies in the United States. The 
company owns 6.5 million acres of timberland nationwide and within the State of 
Washington 300,000 acres. There are 190,000 acres west of the Cascades and 110,000 
acres on the eastside in Klickitat County. Champion's primary goal in land 
management is the production of wood fiber. The corporation also places a very high 
priority in management of other natural resources such as wildlife, fisheries, and 
water. 

In eastern Pierce County, where I would like to concentrate my presentation, the 
company owns 135,000 acres of which 113,000 are subject to access fees. This area is 
broken down into two blocks: the larger block being the Kapowsin Tree Farm, and the 
smaller 13,000 acre Buckley block. The main tree farm is located on the west side of 
Mt. Rainier National Park, southeast of the town of Orting, northeast of the town of 
Eatonville, and the headwaters of the Puyallup River flow through the center of the 
larger Kapowsin block. 

Why did Champion enter into a fee access system in September of 19871 

As you can see from this graph, Douglas Fir stumpage prices experienced a severe drop 
in the early 1980's. Stumpage values were at an all time high in 1979 when they 
plummeted to a recent history low by 1982, holding at that low level until only 
recently. Timber and lumber prices are very volatile since they are subject to 
drastic market swings that can occur during any given year. During the early 1980's 
this caused severe financial problems in the forest products industry, especially in 
the northwest. 

During this unstable time, Champion, like others went through major restructuring 
efforts. AS an example, our Washington area salaried staff was reduced by 40%. Great 
emphasis was also placed on cost containment. Prior to 1987, Champion allowed 
recreational users, basically hunters, to enter our tree farm during a six week 
period in the fall on a free basis. The annual cost associated with these 
recreational users was approximately $20,000-$25,000. 



Champion a l s o  e s t a b l i s h e d  a  goa l  f o r  l a n d  managers t o  develop m u l t i p l e  s o u r c e s  of 
revenue t o  h e l p  c a s h  f low dur ing  poor t imber  markets .  Two of t h e  ways t o  do t h a t  
a r e :  

1. Develop and s e l l  p a r c e l s  of land a s  r e a l  e s t a t e  - we have done a  l i t t l e  b i t  of 
t h a t .  

2 .  J o i n  i n t o  a  coopera t ive  agreement w i t h  o t h e r  p a r t i e s  and develop h y d r o e l e c t r i c  
o r  m i n e r a l  p r o j e c t s .  

A t  Champion we have chosen t o  manage o u r  w i l d l i f e  and f i s h e r i e s  more i n t e n s i v e l y  and 
develop t h e  r e c r e a t i o n a l  p o t e n t i a l  and t r e e  farms,  To implement such a  sys tem t a k e s  
a  l o t  of money, and it t a k e s  a  l o t  of t ime.  There fo re ,  we f e e l  j u s t i f i e d  i n  charging 
an a c c e s s  f e e  i n  o r d e r  t o  r e a l i z e  a  r e t u r n  on o u r  investment.  

Another v e r y  important  reason we e n t e r e d  i n t o  a  f e e  access  system is because t h e  
Kapowsin Tree  Farm is an i d e a l  l o c a t i o n .  I t 's  a n  a r e a  of accepted c o n t r o l l e d  access ;  
i t 's an a r e a  where one company owns 95% of t h e  l and ;  it is a l s o  l o c a t e d  immediately 
a d j a c e n t  t o  M t .  R a i n i e r  Nat ional  Park  which a l lows  f o r  migra t ion of b i g  game t o  and 
from t h e  pa rk .  

The h i s t o r y  of Champion's w i l d l i f e  management and r e s e a r c h  p o l i c i e s  from t h e  1940 's  
u n t i l  1987. 

During t h i s  t ime  our  t r e e  farm was o n l y  open t o  p u b l i c  v e h i c l e  t r a f f i c  d u r i n g  g e n e r a l  
buck season and s p e c i a l  permit  hunt ing.  The r e s t  of t h e  yea r ,  t h e  o n l y  way t h e  
p u b l i c  could  e n t e r  t h e  a r e a  was by f o o t .  Thus t h e r e  was very l i t t l e  poaching t h a t  
occurred a t  t h e  t r e e  farm. A s  a r e s u l t  we were exper iencing very  h igh  d e e r  
popu la t ions .  During t h e  l a t e  1970's  t h i s  l e d  t o  s e r i o u s  d e e r  browse of o u r  
p l a n t a t i o n s .  We knew t h e  popu la t ions  were t o o  h igh ,  and we a l s o  f e l t  t h e r e  were t o o  
many does  and t o o  few bucks. So i n  1979, we s t a r t e d  our  own r e s e a r c h  t o  v e r i f y  our  
b e l i e f s .  A t  t h a t  t ime we h i r e d  D r .  Ken Raedeke t o  a s s i s t  us  i n  t h i s  r e s e a r c h  which 
has  con t inued  th rough  a t  t h e  p resen t  t ime.  

I n  1983 we e n t e r e d  i n t o  our  f i r s t  c o o p e r a t i v e  agreement wi th  t h e  Department of 
W i l d l i f e  t o  e s t a b l i s h  a  road management a r e a .  Th i s  is an a r e a  s e t  a s i d e  w i t h  v e r y  
l i m i t e d  v e h i c l e  a c c e s s  which provides  a  q u a l i t y  r e c r e a t i o n a l  exper ience  a s  w e l l  a s  
providing an escapement a r e a  f o r  b ig  game. I n  1984 we e s t a b l i s h e d  d e s i g n a t e d  camping 
a r e a s .  These a r e a s  were i d e n t i f i e d  and e s t a b l i s h e d  t o  concen t ra te  people  i n  low f i r e  
hazard  l o c a t i o n s .  I n  1985 we added a n o t h e r  road management a rea .  I n  1986 we aga in  
expanded o u r  road management a r e a s  t o  a  t o t a l  of f o u r  u n i t s  encompassing 18,000 
a c r e s .  We a l s o  found it necessary  t o  i n s t a l l  13 new i n t e r i o r  g a t e s  t o  h e l p  r e s t r i c t  
v e h i c l e  t r a f f i c  because t h e  green d o t  o r  s i g n  honor system was no t  working.  Also i n  
t h e  f a l l  of 1986 we s t a r t e d  a e r i a l  e l k  census  work, which has  cont inued a t  t h e  r a t e  
of two f l i g h t s  p e r  y e a r ,  one i n  September and one i n  January.  Another major  change 
we made i n  1986 was t o  s t a r t  r e q u i r i n g  everyone who en te red  the  t r e e  farm,  inc lud ing  
f o o t  t r a f f i c ,  t o  o b t a i n  a  permit .  I t  was a  f r e e  pe rmi t ,  but  never  t h e  l e s s ,  
r equ i red .  We were t h e n  a b l e  t o  determine e x a c t l y  how many people were u s i n g  t h e  t r e e  
farm a s  w e l l  a s  what t h e i r  a c t i v i t i e s  were. 

I n  September, 1987 we implemented t h e  f e e  a c c e s s  system. Also dur ing  1987 we 
expanded o u r  road management a r e a s  t o  a  t o t a l  of  seven d i f f e r e n t  u n i t s  encompassing 
38,000 of t h e  100,000 a c r e s  of t h e  Kapowsin Tree  Farm. We now m a i n t a i n  17 i n t e r i o r  



g a t e s  t h a t  a r e  a s s o c i a t e d  wi th  these  road management a r e a s .  A s  a  r e s u l t  of su rveys  
handed o u t  t o  o u r  p e r m i t t e e s ,  we a r e  not e n l a r g i n g  t h e  road management a r e a s .  A v a s t  
m a j o r i t y  of  t h e  u s e r s  agree  w i t h  and l i k e  t h e  system. 

I n  September of 1988 we plan t o  add an a r e a  c a l l e d  t h e  Buckley block t o  o u r  f e e  
access  program. Th i s  is an a r e a  encompassing approximate ly  13,000 a c r e s  l o c a t e d  
immediately e a s t  of t h e  town of Buckley. 

From 1980 th rough  1987 we have spent  approximately $45,000 on d e e r  and e l k  r e s e a r c h .  
This  r e s e a r c h  h a s  c o l l e c t e d  d a t a  on census c o u n t s ,  h a r v e s t  numbers, r ep roduc t ive  
r a t e s ,  and p h y s i c a l  c o n d i t i o n s .  

How Champion's f e e  a c c e s s  system works. 

Again, t h e  company owns 300,000 ac res  i n  t h i s  s t a t e .  There a r e  113,000 a c r e s  Out of 
t h a t  300,000 t h a t  a r e  now s u b j e c t  t o  access  f e e s .  The remaining acreage is  s t i l l  
open t o  f r e e  a c c e s s .  Our Kapowsin Tree Farm a c c e s s  a r e a  is open t h e  y e a r  round t o  
a l l  r e c r e a t i o n a l  u s e r s .  A l l  u s e r s  a r e  charged an a c c e s s  f e e .  I t  is n o t  a hunt ing  
f e e .  The same f e e s  apply  a l l  y e a r ,  and we f e e l  t h e s e  f e e s  a r e  moderate, and we a r e  
f l e x i b l e .  I n  f a c t ,  a s  a  r e s u l t  of comments made l a s t  y e a r ,  our  day r a t e  was reduced 
by 33%,  which became e f f e c t i v e  J u l y  1 of t h i s  y e a r .  

Now, what does  Champion provide f o r  the  purchase r  of an  a c c e s s  permit?  

Access. Our King Creek g a t e  is open seven days  a  week. The on ly  day it w i l l  be 
c losed  t h i s  y e a r  i s  Christmas day. Our Kapowsin g a t e  and o u r  Buckley g a t e  w i l l  be 
open from September 1  through December 31. 

Designated Campgrounds. We now have e i g h t  d i f f e r e n t  d e s i g n a t e d  campgrounds where 
people can p i t c h  t h e i r  t e n t s  and park t h e i r  campers f o r  up t o  14 consecu t ive  days .  

Firewood. Cured and s p l i t  wood a t  campsites.  

Sanikans i n  h i g h  use  des igna ted  camping a r e a s  - a  1988 a d d i t i o n .  

Garbage C o l l e c t i o n .  Dumpsters a r e  a t  each g a t e  l o c a t i o n  s o  a s  a  p e r m i t t e e  e x i t s  our  
t r e e  farm, t h e y  can d e p o s i t  t h e i r  garbage.  

S e c u r i t y .  Year round s e c u r i t y  is provided by a p r o f e s s i o n a l  c o n t r a c t o r .  T h i s  
i n d i v i d u a l  h a s  developed an e x c e l l e n t  r appor t  w i t h  s e v e r a l  d i f f e r e n t  law enforcement 
agencies  and h a s  developed an excep t iona l  r e l a t i o n s h i p  w i t h  t h e  Department of 
W i l d l i f e .  He n o t  o n l y  works on Champion t r e s p a s s  problems, but  he has  a l s o  worked i n  
c l o s e  c o o p e r a t i o n  w i t h  t h e  Department of W i l d l i f e  on s e v e r a l  d i f f e r e n t  game 
v i o l a t i o n s .  

Newsle t ter .  Another b e n e f i t  of t h e  f e e  a c c e s s  sys tem is t h a t  we a r e  producing a  
n e w s l e t t e r  which w i l l  be publ ished twice a  y e a r .  The f i r s t  i s s u e  was j u s t  publ ished 
and mailed i n  mid-June. 

Animal R e t r i e v a l  from road management a r e a s .  During e l k  season  we supply  r e t r i e v a l  
from a l l  road management a r e a s ,  and t h i s  y e a r  we added d e e r  r e t r i e v a l  from one 
p a r t i c u l a r  road management a rea .  



W i l d l i f e  Research and H a b i t a t  Enhancement 

Since  t h e  program was i n i t i a t e d  we have t r i p l e d  o u r  r e s e a r c h  and census expendi tures ;  
we a l ready  have t h e  l o n g e s t  con t inuous  d e e r  r e s e a r c h  program i n  t h e  s t a t e .  Th i s  
program w i l l  cont inue and w i l l  be expanded f u r t h e r  i n t o  o t h e r  s p e c i e s  l i k e  e l k  and 
c a t s .  We a r e  c u r r e n t l y  making p l a n s  t o  log s p e c i f i c a l l y  des igned c l e a r c u t s  t o  
provide e l k  feeding h a b i t a t .  These a r e a s  w i l l  be managed f o r  d e e r  and e l k  fo rage ,  
not  f o r  t imber ,  on a long t e rm b a s i s ;  our  s a l a r i e d  s t a f f  a r e  c u r r e n t l y  making herd 
composition counts  and a r e  r e c o r d i n g  them f o r  Department of W i l d l i f e  r epor t ing  
purposes;  and s i n c e  a l l  h u n t e r s  e x i t  through c o n t r o l l e d  g a t e s ,  t h e  f e e  access  system 
provides  a  unique o p p o r t u n i t y  t o  have almost  t o t a l  c o n t r o l  on h a r v e s t  d a t a .  For 
example, we w i l l  have v e r y  a c c u r a t e  informat ion on s u c c e s s  r a t i o s ,  game h e a l t h ,  
h a r v e s t  l e v e l s ,  e t c .  T h i s  program has  a l s o  f u e l e d  a  r e a l  i n t e r e s t  i n  w i l d l i f e  among 
our  s t a f f .  This  y e a r  a l o n e ,  we have a t t ended  t h r e e  w i l d l i f e  seminars and t h r e e  
W i l d l i f e  Commission mee t ings .  I n  p rev ious  y e a r s  we might have a t t ended  one W i l d l i f e  
Commission meeting. 

This  p i e  c h a r t ,  t aken  from o u r  n e w s l e t t e r ,  shows where we s p e n t  our  money i n  1987: 
38% of our  expend i tu res  were on w i l d l i f e  management, of which 50% was d i r e c t  
r e sea rch ;  27% was s p e n t  on s e c u r i t y ;  25% people management - e n t r y  g a t e s ,  road 
management g a t e s ,  and s i g n s ;  and 10% on s e r v i c e s  - f i rewood,  garbage,  e t c .  

I n  t h i s  program, Champion h a s  a  g o a l  of win, win, win. F i r s t  of a l l  t h e  u s e r s  win - 
they g a i n  expanded a c c e s s ,  improved p h y s i c a l  f a c i l i t i e s  and s e c u r i t y .  They w i l l  a l s o  
ga in  an improved q u a n t i t y  and q u a l i t y  of w i l d l i f e  t o  enjoy.  W i l d l i f e  and f i s h e r i e s  
win - a s  a  r e s u l t  of t h i s  program, w i l d l i f e / f i s h  h a b i t a t  and popu la t ions  w i l l  be 
b e t t e r  managed. And f o r  Champion t h e r e  should be improved p r o f i t a b i l i t y  t o  h e l p  
smooth out  t h e  v o l a t i l e  c u r v e ,  and t h e r e  w i l l  a l s o  be improved p u b l i c  r e l a t i o n s .  

The bottom l i n e  is  t h i s :  Champion I n t e r n a t i o n a l  h a s  implemented a  f e e  access  system. 
I t  is  a  dynamic system t h a t  w i l l  remain f l e x i b l e .  I t  is h e r e  t o  s t a y ,  and it is a  
f a c t  t h a t  f e e  access  a l r e a d y  h a s ,  and w i l l  con t inue  t o  have,  a  p o s i t i v e  impact on 
w i l d l i f e  management on Champion l a n d s .  



FEE ACCESS: A PERSPECTIVE FROM THE COMMON MAN 

Arthur Solomon, Jr. 
Inland Northwest Wildl i fe  Council 
Spokane, Washington 

Time i s  running l a t e  - I want t o  explain a l i t t l e  b i t  about myself. I ' m  
kinda wondering what I am doing here r i g h t  now. F i r s t  of a l l ,  I am not a 
b i o l o g i s t ,  I a m  not a s c i e n t i s t .  I c e r t a i n l y  am not  a scholar ;  - about a l l  
I r e a l l y  know how t o  do is read a balance shee t  and income statements  and 
t h a t ' s  where I spend most of my l i f e .  But, always with an i n t e r e s t  i n  
wild1 i f  e . 
It is t r u e  I represent  a group i n  Spokane formerly ca l l ed  Inland Empire Big 
Game Council, now ca l l ed  Inland Northwest Wi ld l i fe  Council. Essent ia l ly ,  
it is a group l i k e  most of u s  main stream Americans concerned about 
w i l d l i f e ,  concerned about hunting, concerned about f i sh ing ,  concerned about 
resources and very d e f i n i t e l y  concerned about t he  d i r ec t ion  t h a t  it is 
taking . 
I f  my time is c u t  sho r t  today, it would be of g r e a t  de l igh t  t h a t  I a t  l e a s t  
say t h a t  i f  any message I could have s t a t e d  a s  eloquent ly a s  t h e  gentleman 
from Montana, M r .  Posewitz, t h a t  is how our people f e e l .  You have a publ ic  
t r u s t .  

A s  I s a t  here and l i s t ened  t o  t h e  var ious  ind iv idua ls  t a l k ,  good speakers,  
good top ic s ,  good subjec ts ,  and I recognize some people out i n  t h e  audience 
t h a t  a r e  j u s t  l i k e  myself - a re  i n t e re s t ed  i n  these.  Everyone is t a lk ing  
t o  u s  and a t  u s  t e l l i n g  u s  what you g o t t a  do. No one is t a lk ing  with us. 
There is a v a s t  army of p r iva t e  c i t i z e n s ,  many with no g r e a t  wealth but 
have a l o t  of g r e a t  experience who a r e  w i l l i ng  t o  give t h e i r  time and 
t a l e n t s  t o  w i l d l i f e .  What does t h i s  have t o  do with f e e  hunting, what does 
t h i s  have t o  do with access ,  what does t h i s  have t o  do with everything? 

Obviously an organizat ion,  such a s  t he  one I represent ,  does not support 
t he  premise of paying a f e e  t o  someone t o  use f o r  hunting o r  f i sh ing .  Not 
everyone is a Champion. The gentleman from New Mexico had some thought 
provoking comments t o  make. The gentleman t h a t  followed him t a l k s  on a 
sub jec t  t h a t  I f e e l  very concerned about, economics of w i l d l i f e .  We a re  
going t o  l o se  it a l l  un less  we work together .  

You can have t h e  support of t he  people - not everyone - t he re  w i l l  always 
be d i f f e r ences  of opinion. I n  no way, does the  organizat ion I represent  
want t o  place ourselves i n  a pos i t ion  of supporting any type of game 
ranching, game farming, f e e  hunting, any connnercialization of w i ld l i f e .  I t  
is  perhaps aga ins t ,  a s  the  gentleman from Montana s a i d ,  t he  publ ic  t r u s t .  
NOW, t h e r e  a r e  going t o  have t o  be compromises - I am not dumb - I don' t  
think.  A l o t  of people would probably say  I a m  unyielding, because I too  
have a s t r e n g t h  of purpose. Remember I come from the  p r iva t e  s ec to r ,  and 



t h a t ' s  a l l  I r e a l l y  knew u n t i l  eleven years ago someone asked me how I 
would l i k e  t o  do what I am doing now. I represent  t h e  common man. 

Most of the  agencies a r e  supposed t o  be represent ing everybody, t h e  r i c h ,  
t he  poor, the  s i c k ,  the  heal thy,  somewhere along the  l i n e .  I am not going 
t o  end a t  t h i s  po in t  simply by saying, t he re  is another idea t h a t  no one 
has s t a t e d  here t h a t  might generate some revenue. In t h e  S t a t e  of 
Washington, we have a t a x  r e l i e f  measure t h a t ' s  c a l l e d ,  f o r  want of a 
b e t t e r  term, open spaces. Generally, the  open spaces concept is f o r  
nonproduction. Let us  consider using the  open space technique f o r  
compensation o r  some type of remuneration t o  landowners. I t o o  agree t h a t  
a l l  landowners, small ,  l a rge ,  corporate ,  o r  individual  have got  t o  be 
compensated. I have a g rea t  dea l  of d i f f i c u l t y  wi th  providing a product o r  
a s e rv i ce  t h a t  belongs t o  me, by r i g h t  of c i t i zensh ip ,  a t  no cos t  o r  below 
market cos t  f o r  someone e l s e  t o  use t o  make a p r o f i t  on. Thank you. 



ACCESS FEE ALTERNATIVES: THE CHALLENGE FOR WILDLIFE MANAGEMENT IN WASHINGTON STATE 

Doug Pineo 

Abstract 

Wildlife management on private lands is reviewed. Wildlife managers should become 
market oriented and take advantage of management opportunities. Disincentives for 
the private landowner to wildlife management are discussed. Potential quality 
wildlife experiences on private lands are identified. Experiences in other states 
are reviewed and a Washington Wildlife Cooperative proposed. 

Introduction 

Those of us employed in wildland resource management generally entered our 
professions out of a great personal attachment to wild things. Also Leopold pointed 
out there are those of us who can live without wildlife, and those of us who cannot. 
And in her song "Big Yellow Taxi", Joanie Mitchell observed ruefully, "Don't it 
always go to show, you don't know what you got 'ti1 it's gone; Pave paradise, put up 
a parking lot..." (Mitchell 1970). 

That song was written during the "greening" of America, the first great popular 
American realization in the late 1960's that, as a nation, we'd achieved 
unprecedented wealth and prosperity, but at the cost of seriously tattering the 
ecological systems which sustain us. We'd lost a great deal in our rush toward 
industrialized wealth. While Leopold wrote about this in the early youth of wildlife 
management as a technical discipline (Leopold 1949), things had to get a lot worse 
before our popular culture, from which the great sea of changes come, recognized the 
problems. 

Two concepts inform this anxiety about loss, as it relates to wildlife and wildland 
management in the last years of the 20th century. On the rational, intellectual 
side, economists show us that the first condition upon which a market can exist is 
value. The concept of value flows from a perception of scarcity. Emotionally (and 
ultimately therefore politically), the perception of scarcity often accompanies or 
results from a sense of loss. Our reaction to loss is usually a grieving process, 
which begins with anger and denial (Kubler - Ross 1977). 

Even as scarcity triggers market development for wildlife and other wildland 
resources, many of those who already feel a sense of loss from declining wildlife 
feel further threats of loss from these developing markets. These threats of loss 
are felt by wildlife agency professionals, who have understandably developed a 
proprietary attitude about the resource, and recreationists who see access-for-a-fee 
as loss of recreational opportunity. A sense of loss induces a grieving process 
marked first by anger and denial. 

Becoming Market Oriented 

AS professionals, we have managed wildlife and other natural resources as best we 
could, given the many institutional and economic constraints we face. We have done 
so with Leopold's land ethic, born out of the Progressive Era of Roosevelt and 
Pinchot, in our hearts. 



Like Weyerhaueser and o the r  wood f i b e r  producers, and farmers s ince  the  Depression 
years ,  we have been concerned wi th  production - the  supply s i d e  - r a t h e r  than 
changing markets - the  demand s ide .  In  f a c t ,  s ince s o  many of u s  have been employed 
i n  t h e  publ ic  s ec to r  f o r  most o r  a l l  of our careers ,  t he  concept of markets has of ten  
been foreign,  even vaguely "d i r ty"  t o  us. 

Even those i n  the  p r iva t e  s e c t o r  can lose t h e i r  competitive acuity.  Big timber 
producers were lu l l ed  i n t o  a production mindset by decades of postwar increases  i n  
demand f o r  wood f ibe r .  Agr icu l tura l  producers were preoccupied with production by 
more than two generat ions of f ede ra l  subsidies,  and the  "green revolution." It was 
America's des t iny  t o  feed t h e  world. ..wasn't i t ?  

I n  Washington S ta t e ,  w i l d l i f e  managers may have been l u l l e d  i n t o  a production 
o r i en t a t ion  by ea r ly  blooms of e l k  and deer populations r e su l t i ng  from the  f i r s t  
phases of post-war c l ea rcu t t i ng  and intensively managed high-yield fo re s t ry ,  on the  
west s i d e  of t h e  s t a t e  (Brown 1985, Taylor and Johnson 1977). In  ea s t e rn  Washington, 
unprecedented populations of waterfowl and pheasant were a bountiful  byproduct of t he  
Columbia Basin Pro jec t  (Wolfley, e t  a1 1979). 

I t  has been a rude awakening f o r  fo re s t e r s  and v i l d l i f e  managers t o  r e a l i z e  soc ie ty  
now wants high y ie ld  f o r e s t r y ,  t o  be sure,  but with d iverse  outputs ,  beyond merely 
wood f i b e r .  And deer and e l k  populations a re  no longer increasing wi th  demand (Pineo 
1987). Pheasant populations i n  t h e  Columbia Basin peaked i n  1967 (Zeig ler  19781, 
when the  s t a t e ' s  human population was l e s s  than 75% of its cur ren t  s i z e .  

A byproduct may a l s o  be c a l l e d  an economic ex terna l i ty ,  and ag r i cu l tu re  has become 
more e f f i c i e n t  a t  turning inputs  i n t o  saleable  commodities, thus  reducing 
ine f f i c i enc i e s ,  o r  e x t e r n a l i t i e s  (Wolfley, e t  a1 1979). More e f f i c i e n t  agr icu l ture ,  
narrowly defined by t r a d i t i o n a l  markets i n  agr icu l tura l  cormnodities, has been the  
main cause of dec l in ing  pheasant populations nationwide (Olsen 1978). 

More in tens ive  f o r e s t  management f o r  f i b e r  production has been a major cause of 
reduct ion in  d i v e r s i t y  and biomass of w i ld l i f e  i n  f o r e s t  lands (Thomas 1979, Brown 
1985). Declining r ichness ,  d i v e r s i t y ,  and extent of hab i t a t  is a fundamentally 
d i f f e r e n t  problem than t h e  c l a s s i c  market f a i l u re s  (unregulated hunting) of t he  19th 
century,  which produced t h e  f i r s t  major reductions i n  North American w i l d l i f e  
populations (Tober 1981). 

Leopold t o l d  us  t h a t  "we need t o  recognize the landowner a s  t he  custodian of public 
game on a l l  p r iva t e  land, p ro t ec t  him from the i r respons ib le  shooter ,  and compensate 
him f o r  put t ing h i s  land i n  productive condition..." (Leopold 1949). But we wi ld l i f e  
managers have learned s o  well  t o  d i s t r u s t  markets i n  t he  arena of w i l d l i f e  
management, t h a t  we have paid only l i p  service t o  t h i s  r e a l i z a t i o n ,  f o r  t h e  most 
p a r t .  Examples where landowners have been helped and recognized c e r t a i n l y  e x i s t ,  but 
t hese  a r e  the exceptions r a t h e r  than the ru le  (Kruckenburg 1985). 

The i n s t i t u t i o n  of regulated l i m i t s  on hunting, and s c i e n t i f i c  management of w i ld l i f e  
populations using ecological  pr inc ip les  was highly successfu l  i n  r e s to r ing  many 
w i l d l i f e  pouplations, i n  much of t h e  20th century. But increasingly in tens ive  
economic use of wildlands and ag r i cu l tu ra l  lands, f o r  food and f i b e r  production, 
i n s t i t u t i o n a l i z e d  w i l d l i f e  management i n  North America. 



We simply must f ind acceptable i n s t i t u t i o n s  t o  allow wi ld l i f e  t o  compete more 
e f f e c t i v e l y  with other economic uses of pr iva te  and public land, i f  we a re  t o  
maintain qua l i ty  e lk  hunting, and o ther  w i l d l i f e  oriented outdoor recreation. We 
need t o  become more market oriented i n  our thinking. 

Disincentives f o r  Wildlife Management on Wildlands and Agricultural  Lands 

Landowners and land managers i n  the  public  and pr iva te  sec to r s  face  the  same three 
areas  of cos t s  which are imposed by the  presence of wi ld l i f e  on t h e i r  property. In 
the  absence of ways t o  recover these cos t s ,  they a c t  a s  d is incent ives  t o  manage fo r ,  
much l e s s  t o l e r a t e  wi ld l i fe  in  the  working landscape (Pineo 1985). These are: 

1 .  Social  Costs - A s  the  human population of North America has increased and become 
more urbanized, demand f o r  dispersed outdoor recreat ion,  including hunting and 
appreciat ive use of wi ld l i f e ,  has a l s o  increased. The whole hunter-landowner 
re la t ionship  revolves around the  s o c i a l  cos t s  incurred by landowners, because the 
public wants t o  pursue w i l d l i f e  or iented  recreat ion on pr iva te  lands. Vandalism 
and t h e f t ,  l i t t e r ,  gates l e f t  open, a re  only the  most onerous examples of social  
cos ts .  

Incurred on private and public  lands, these cos t s  are  a l s o  joined by more benign 
c o s t s  such as  taking time t o  respond t o  r ec rea t ion i s t s '  requests  f o r  access, 
giving d i rec t ions ,  providing and maintaining campsites and roads. These expenses 
amounted t o  over $27,000 during e l k  and deer seasons i n  1986, on the  112,000 acre 
Kapowsin t r e e  farm in  western Washington (Ward 1986). Similar  cos t s  obtained on 
National Forests  and National and S t a t e  Parks, f o r  a l l  types of recreat ional  
a c t i v i t y .  

2. Production Costs - When w i l d l i f e  consumes crops o r  forage, o r  landowners 
contemplate the  pract ice of ac t ive  w i l d l i f e  management, production cos t s  are 
incurred. These are d i r e c t ,  out-of-pocket costs .  

3 .  Opportunity Costs - Land remaining in ,  o r  planted in  vegetat ion f o r  wi ld l i fe  
cover and food resu l t s  i n  income forgone, s ince  it cannot be planted i n  saleable 
crops. Time invested in  w i l d l i f e  and rec rea t ion i s t  management cannot be invested 
i n  other  income-producing a c t i v i t i e s .  A land manager has a l imited land base 
from which t o  make a l iv ing ,  and a f ixed amount of time i n  each of the  four 
seasons t o  do it in. These a r e  among the  very rea l  opportunity cos t s  of wildl ife  
and ac t ive  wi ld l i fe  management, especia l ly  on pr iva te  lands. 

The Quality Wildlife Experience 

A s  increasing demand f o r  w i l d l i f e  recrea t ion  is placed on a shrinking resource base, 
the  qua l i ty  has often deteriorated.  Elk hunters a re  fami l iar  with the  crowded, narrow 
seasons, and the  generally truncated age s t ruc tu res  of many e l k  herds. Elk hunting 
has always been popular, so the re  is l i t t l e  wonder t h a t  much of the  development in  
f e e  access hunting has centered on it. The most highly valued hunting i n  North 
America, a s  measured in  economic a c t i v i t y ,  is f o r  waterfowl and trophy e lk .  

This occurs on private o r  reservat ion lands, where land managers control  access, o r  
public  lands, where o u t f i t t e r s  provide the  knowledge, h o s p i t a l i t y  and support t o  put 
the  r ec rea t ion i s t  together with a qua l i ty  opportunity. The two elements which 
d is t inguish  qual i ty  outdoor experiences are: 



1. Reasonable Expectation of Success - A review of the travel and guest ranch 
advertisements in Audubon magazine, reveals that appreciative wildlife users will 
pay large sums just as elk hunters will, if they know they will have the 
opportunity to see the wildlife. Reasonable expectation of success implies the 
habitat is healthy, and extensive enough to produce the resource. Wildlife 
richness and diversity of ten depend on active wildlife management (which may well 
include just leaving it alone). 

2 .  Exclusivity - Few will pay to experience wildlife recreation with crowded 
conditions, elbow to elbow with those whose appreciation is less than their own. 
People seeking high quality wildlife recreation want solitude. If others are 
there, they'd better be few in number, and have a similar appreciation and 
attitude about the experience. 

Exclusivity as a component of quality wildlife experiences is not to be confused with 
exclusionary forms of fee access, which are priced beyond the ability of those with 
modest means to pay. Moose hunting in Washington is exclusive - only six permits 
were issued in 1987 - but it is not exclusionary. Access to this hunt is controlled 
by a lottery. To enter the lottery, the hopeful moose hunter pays $150, which is 
refunded to those who are not drawn. 

Fee access for hunting, fishing and appreciative wildlife use is appearing all over 
the west. It's not new; only the rate of its spread is a new trend. Many current 
operations are relatively expensive. If a substantial increment of the private land 
base is placed under fee access at high prices, the effect will be exclusionary, as 
has occurred in Texas. There will likely be a political reaction of some sort, to 
place severe constraints on fee access, most likely through state or local tax codes, 
however self-defeating these may be. 

Constraints on Fee Access Wildlife Recreation 

Land managers face a number of constraints in contemplating fee access programs for 
outdoor recreation. These include taxes, the cost of liability insurance, the size 
and configuration of the land parcel in question, personal talents and inclinations 
when dealing with people, and the land's potential for ecological enhancement. 

Local political and social considerations may also come into play. If too many 
neighbors are opposed to the idea, few landowners will risk a major rupture in 
close-knit rural social settings to pursue fee access programs. A recent, survey 
which didn't distinguish between farmers, ranchers, or corporate rural landowners in 
Washington found about 90% not yet willing to charge fees for access to their lands 
(Landers 1986). 

Still, widespread economic distress across rural America, particularly among the 
nation's ranchers, is spurring interest in fee access (Grosfield 1987). Some basic 
issues are at stake here. There were 24,000 ranches iri Montana in 1987. In just 12 
years, by the turn of the century, this number is expected to drop to 6,000 (Jonkel 
1987). Many corporate interests, who have no stake or interest in rural American 
society, are buying up these ranches. While fee access is not a panacea for systemic 
problems in range management, soil erosion, or declining rural incomes, it could be a 
major tool for tackling interrelated social and ecological problems in appropriate 
regions of the American West. 



Success o r  f a i l u r e  r e l i e s  on an e th ica l  approach by landowners, supported by 
~ r o f e s s i o n a l  resource managers in  the  public and p r iva te  sec tors .  George Reiger 
c a l l s  the current  t rend the  "Resource Revolutionm (Reiger 1988). A s  Reiger sees  it, 
the  narrow view of parochial resource management agencies s t i f l e s  the  best i n t e r e s t  
of the wild resource, landowners, and the resource professionals .  

A s  i n  other  revolut ions,  excesses may occur. Yet t h e  f a c t  remains, wi ld l i f e  managers 
a re  increasingly f inding professionally challenging work i n  the  pr iva te  sec tor ,  with 
pr iva te  non-profit conservation organizations, corporate landowners, and individual 
landowners who want t o  r ea l i ze  act ive wi ld l i f e  management on t h e i r  holdings ( ~ i l l e r ,  
e t  a l .  1983). A s  i n  the  public sec tor  a t  s t a t e  w i l d l i f e  agencies, s a l a r i e s  a re  often 
paid by those who use t h e  resources, through use r  fees.  

Colorado has taken among the  most progressive approaches of the  western s t a t e s ,  i n  
working with landowners and the  concept of f ee  access. The s t a t e  has sought posi t ive 
so lu t ions  i n  providing technical  assistance t o  landowners, a s  a straightforward 
acknowledgement of the  potent ia l  benefi ts  t o  w i l d l i f e  and its various const i tuencies,  
from properly approached multiple resource management. Colorado wi ld l i f e  managers 
have recognized w i l d l i f e  management as  a legi t imate  concern of the landowner, without 
feel ing professionally threatened by private consultants  (Reiger 1988). 

While various forms of f ee  access have developed throughout North America, a s  a means 
of allowing w i l d l i f e  t o  compete successfully on p r iva te  lands, and f a c i l i t a t i n g  a 
sustainable r u r a l  socie ty ,  it has generally f a l l e n  t o  a handful of s t a t e s  t o  develop 
o r  propose programs which w i l l  do t h i s  without making w i l d l i f e  recreat ion 
exclusionary. 

Oklahoma, Michigan, Wyoming, Nebraska, and New York have a l l  i n s t i tu ted  state-run 
programs t o  employ fee  access t o  benefit  both w i l d l i f e ,  and recreat ional  opportunity 
a t  nonexclusionary ra t e s .  Fee access can be operated i n  a nonexclusionary way, and 
s t a t e s  can lead the  way (Pineo 1987). 

Diffusion of Innovation 

Ranchers i n  a township i n  northeastern New Mexico organized i n  the 1987-88 hunting 
season, t o  charge a $25 season fee  f o r  access. The area  has outstanding l e s s e r  
p r a i r i e  chicken hunting, mule deer, and antelope. Yet, r a t h e r  than pay the  
equivalent cos t  of two cases of beer, three quar t e r s  of the  usual hunters stayed on 
the  northern edge of the  township, and shot t h e i r  b i rds  a s  they flew over the  roads 
(Weaver 1988). 

A former rancher i n  Montana developed the Big Open proposal, a s  a way f o r  
economically d i s t r e s sed  landowners i n  eas t  c e n t r a l  Montana t o  take charge of t h e i r  
l i v e s  and t h e i r  homes again, while achieving a sus ta inable  land use and livelihood. 
Bob Scott  proposes a 15,000 square mile cooperative, where only the  most su i t ab le  
lands would be farmed o r  grazed with domestic l ives tock,  but where f r e e  roaming 
buffalo, deer ,  e l k ,  and bighorn sheep would a t t r a c t  mi l l ions  of do l l a r s  i n  t o u r i s t  
and re la ted  economic ac t iv i ty .  Average incomes i n  Garfield County would more than 
double. No one would have t o  give up ownership of t h e i r  land. The landowners' 
coopertive would operate the  en t i ty ,  with technica l  ass is tance  from the s t a t e  
wi ld l i f e  agency. 



However, it's an uphill long haul to sell this idea, because it's a startling 
innovation. Rural people don't like to gamble on their livelihoods, even though, 
paradoxically, farming and ranching are risky enterprises by nature (no pun 
intended). This realization came about in the 1930's when hybrid corn was introduced 
in Iowa. It was assumed farmers would immediately adopt the new varieties, which 
promised to double yields. 

Yet, the innovation took time to take hold, being experimented with first by a few 
better educated risk takers who were "early adopters." Their success was not lost on 
the rest of the rural community, as those who watched the experiments jumped on the 
bandwagon. As time went by the bulk of farmers adopted the new high yield corn 
varieties. Finally, a small group of isolated "late adopters" switched to the new 
corn (Griliches 1960, Jones 1963). 

This process was dubbed "diffusion of innovation." The farmer population adopted the 
high yield corn over time in numbers and rates which resemble the normal curve 
(Carlson, et a1 1977). It is on this and the related social sciences of demographics 
and survey methodology that the discipline of market research and marketing is based. 
Bob Scott and the Institute of the Rockies, to their credit, recognize that ranchers 
are going to take a lot of time to accept the idea of the Big Open. 

What's happening in Montana is a paradigm for the adoption of nonexclusionary 
multiple resource management through fee access in forestland, farm and range lands 
throughout the west? The only point on which I differ with Jack Ward Thomas's 
excellent discussion on elk hunter fees on the Wallova-Whitman National Forest, is 
that he cites Texas as the "best examplen of fee hunting (Thomas 1984). In fairness, 
Thomas probably had Texas' remarkable whitetailed deer herd in mind. Yet, we wander 
from the true path of natural resource stewardship, if we allow herds of exotic 
ungulates in the great plains, intermountain west, and Pacific northwest, while our 
native wildlife declines. 

Our native big game, prairie grouse, nongame, and invertebrate fauna, properly 
restored in robust, sustainable abundance, will be a spectacle unrivalled anywhere 
else on this shrinking planet. And while the recreating public in the west is 
showing a growing acceptance of the concept of fee access (Johnson 1987), it isn't 
likely to stand for widespread exclusionary fee hunting. 

There are always plenty of people around who'll trot out their killer phrases when a 
new idea is voiced, or someone shows some initiative. "We tried that and it didn't 
work...Wait 'ti1 you've been around a while longer, you'll see...Itlll cost too much 
to start ... The hidden corporate powers will never let you get it off the ground ... ." 
In any bailiwick there's turf to be protected, positions to be defended. The 
prospect of loss is a powerful incentive for these negative responses to proposed 
change. These cultural impediments to innovation are, at the same time society's sea 
anchors, and stifling inertia. 

Of the existing programs, the published or otherwise publicized visions of innovative 
responses to current declines in wildlife habitat and wildlife related conflicts, the 
Big Open is still the most culturally and socially acceptable concept, that would 
have a positive impact on an entire ecosystem. The key is selling a cooperative 
approach which is tailored by and for the people it affects. 



The Big Open speaks to a region of farmer-ranchers on the edge of losing the home 
place. The concept's founders appear to assume that the consuming publics will buy 
off on the idea, because the appeal is to all wildlife oriented and western outdoor 
recreationists, with a nonexclusionary access fee. Not a hunting fee, but an access 
fee (Jonkel 1987). 

Those working to get the ranching families of Garfield County, Montana, to mull over, 
and eventually commit to this concept, are correct to focus on landowners, while 
opening the door wide conceptually, to all who would seek the experience of the high 
plains, as they were in the time of Lewis and Clark. 

The Washington Wildlife Cooperative 

While Bob Scott and Charles Jonkel were developing the Big Open concept, I was taking 
a similar approach to thinking about ways to stem declining wildlife and wildlife 
recreation opportunity in Washington (Mottram 1986). There are some important 
differences between Montana and Washington. Where Montana is a rural state with an 
average population density of six people per square mile, Washington has a 
predominantly urban population, averaging about 70 people per square mile (Office of 
Financial Management 1988). Though 3/4 of the state's residents live in western 
Washington, much of rural eastern Washington seems crowded compared to Montana. 
Washington has the second highest population of western states, after California. 

This large, dense urban population contains many who moved here to experience the 
outdoors in the great northwest. For many of us, this means wildlife oriented 
recreation. Social costs to landowners from the pursuit of outdoor recreation in 
Washington is as high as anywhere, and land closure rates resemble those of the 
eastern U.S. Corporate acquisition of farms and ranches in Washington is also a 
growing trend. The Kapowsin Tree Farm of Champion international Corp, an industrial 
forest landowner, is the first in the northwest operated on a fee access basis. 

A notable similarity, among the state's urban and rural populations is their 
complementary understanding and response to the idea of cooperatives. Ranchers and 
farmers belong to marketing "co-ops," which sell, store, and in some cases transport 
their commodities. Much of the rural population buys feed and hardware at 
cooperative-owned stores. Washington is the home of the country's largest and most 
successful consumer cooprative, Recreational Equipment Incorporated (REI), a virtual 
social institution in the northwest. The members of co-ops own the delivery system; 
marketing co-op, or retail camping/mountaineering co-op, but the people who make the 
products receive compensation for their goods. It's an old and broadly accepted 
American idea. 

I envision a nonprofit cooperative institution, of landowners, land managers, and 
recreationists, organized corporately with a board of trustees and executive 
committee (or other appropriate organizational structure), and a small staff. 

The objectives, expressed in a charter, will be to manage half a million acres of 
Washington forests, rangelands, and farmlands for multiple resource and recreation 
management, to the satisfaction of all member landowners and recreationists, and the 
enrichment of the wildlife and habitat resource. Being nonprofit, the cooperative 
would be eligible for grants for wildlife management research, watershed management, 
and cooperative wildlife projects with the Department of Wildlife. Depending on 



legal constraints, it could be organized for tax exempt status, and eligible for 
charitable giving. 

Briefly, the cooperative would function like this: A fee in the neighborhood of $100 
per year (slightly more for families), would buy membership in the cooperative for 
recreationists. Landowners allowing co-op member access would join free of charge. 
Cooperative staff would evaluate each farm, forested tract, or ranch for present and 
potential suitability for recreation (types of recreation, and user days capacity). 
The present and potential ecological condition of the property would be assessed. The 
cooperative and the landowner would determine the number and type of user days 
established for the property. 

These elements vould be incorporated in a wildlife and recreation management plan 
developed for the property, and would be a requirement for membership in the co-op. 
The type of compensation would be negotiated. Some landokers want only relief from 
social costs of trespass, vhile others may want some monetary compensation. Others 
may wish only to have wildlife management, habitat development, and weed control 
carried out by the co-op. 

Member landowners wishing financial compensation would receive a percentage of 
revenues calculated from user days recorded on the property. Thus the landowner and 
the co-op each have an incentive to increase the quality of the resource and 
recreational opportunity, through long term habitat development and recreation 
management. Member landowners who wish not to allow access by other co-op members 
would pay the regular membership fee. 

Revenues in excess of expenses would be returned to the resource, in the form of 
habitat development, acquisition, or less than fee protection, and developing 
recreational resources such as hardened campsites. Spending priorities would be 
determined by the governing body in accordance with the charter, with regular member 
input. 

There is no real reason why the Department of Wildlife cannot administer a similar 
program for enrolled private lands. For a $50 to $100 "special management area 
stamp," the agency could use techniques similar to the cooperative proposal outlined 
above, to regulate entry of recreationists onto enrolled private lands, which are 
actively managed for wildlife. The landowner would receive compensation (if desired) 
as specified in authorizing legislation. The agency could perform emphasis patrol on 
these lands, for trespass control. 

What Lies Ahead? 

As land use intensifies, and a growing population simultaneously demands more 
wildlif e-oriented dispersed recreational opportunity, traditional modes of protecting 
wildlife resources through investing this public trust in institutions such as the 
Department of Wildlife, have become increasingly ineffective, because public wildlife 
agencies don't control much of the habitat base. When founded 50 or more years ago, 
state and federal wildlife agencies could manage the resource relatively well through 
controlling harvest, based on sound scientific wildlife management principles in 
conjunction with a sound habitat base. 



The habitat base for many species of wildlife has declined, in quality and quantity 
since the Progressive Era (Tober 1981). Yet, a number of obstacles may hinder the 
adoption of private initiatives in wildlife management in Washington. 

Many sportsmens' groups are highly aware of the potential of fee access to increase 
the cost of outdoor recreation. Some oppose the trend outright, others see the 
potential benefits, and others yet demand changes in property tax law if landowners, 
particularly corporate forestland owners, begin leasing land or charging daily or 
seasonal fees. Hiking groups are also vigilant to the trend, and like hunters, 
resistant. Acting as rational consumers, their attitudes are understandable. 
Opportunistic legislators may be more than willing to change the trespass law, 
property tax laws, or the timber tax if public sentiment demands. 

Anti-hunting and preservationist groups are organized to put an end to all forms of 
consumptive use of wildlife resources. Though not yet representing mainstream 
thought, they have challenged federal and state wildlife management programs in court 
and manipulate public sentiment, drawing resources, and attention away from the real 
issues of wildlife management and environmental quality (White 1977). 

Ironically, anti-hunting sentiment typically perpetuates the Cartesian dichotomy 
which has so plagued western civilization, with its invocation of fear and contempt 
of wilderness, and the natural world, as intellectualized by Descartes. By 
suggesting humans should not hunt because it is immoral, while the rest of the living 
world does so free of introspection and doubt, anti-hunting groups infer that 
humanity is separate, and alienated from the environment around, and in us. 

The problem is compounded in Washington as elsewhere by inappropriate defenses of 
hunting, which often cite the role of the hunter as replacement for "naturalw 
predators, which we have thoughtlessly depleted, and for which we must now act as 
proxy. This another expression of the Cartesian dichotomy, and industrial 
alienation. It might be more useful to point out that hunters and anglers are 
legitimate consumers of the productivity of healthy ecosystems. They are very real 
constituents for environmental quality, exemplified by wildlands and agricultural 
lands with the ecological integrity to produce a biological or harvestable surplus. 

Though often eclipsed in visibility by other environmental activists in recent years, 
traditional conservation groups like Ducks Unlimited, Trout Unlimited, the Isaac 
Walton League, Federation of Fly Fishers, and many local and regional groups continue 
to support, financially and politically, efforts to preserve and enhance wildlife 
habitat, rater quality, and good forest management. 

In Washington some of these groups are allied with Audubon chapters, the Sierra Club 
and other national and regional environmental advocacy groups in the Washington 
Environmental Council (WEC), to support and promote protection of Washington's 
environmental quality. These groups, singlely and through WEC could enter into 
cooperative arrangements with landowners to foster multiple resource SnanageIUent, 
while retaining affordable recreational opportunity for the majority of comaitted 
recreationists. 

It is important to maintain a spectrum of recreational opportunity in Washington, 
which includes free public access. Large state and federal land holdings in 
Washington, in parks and managed forests, plus extensive industrial forestland 
holdings in economically distressed counties make it unlikely a situation like the 



one in Texas will develop, where most leased hunting is expensive, and virtually all 
hunting is by fee access. 

Furthermore, a window of opportunity exists now to establish private nonprofit 
entities in Washington which could bring recreationists' money and labor together 
with the private land managers' habitat base, to enhance the public resources and 
attendant quality recreational opportunity. If started early enough, such an entity 
could be a moderately priced alternative to conventional leasing or day use fee 
access. It could provide an option which might prove attractive to the majority of 
landowners (over 90% in my survey of 1984, and over 70% in an unscientific survey 
conducted by Rich Landers of the Spokane Chronicle in 1986), who express some degree 
of unease about leasing hunting rights on their lands. Over time, this arrangement 
could become institutionalized as the norm for many landowners and recreationists. 

Some appreciative users (often inappropriately called nonconsumptive users) in the 
conservation and environmental activist comunity also may oppose broad adoption of 
recreational fee access to private lands in Washington, especially on forest lands. 
Enmity toward industrial forest land owners remains, though the Timber Fish and 
Wildlife process recently adopted by the Forest Practices Board has helped reduce 
tensions. 

Appreciative users can play an important supportive role in promoting multiple 
resource management on private lands for potential benefits to a spectrum of 
environmental values, much broader than terrestrial and aquatic game species. 
Potential primary beneficiaries include riparian and forest habitat management, 
cleaner water, erosion control, and protection for special and unique habitats, 
especially Washington's dwindling shrub steppes and deserts, and wetlands. 

If appreciative users make themselves heard by landowners, supporting holistic, 
multiple resource management, or at least refrain from joining inappropriate attempts 
to abort the trend, the partnership begun among former adversaries in the Timber Fish 
Wildlife process may extend to other rural components of Washington's working 
landscape. 

It is not precious but isolated wilderness, where humanity is only a visitor, but the 
working, cornon landscapes where people live, which must be the primary reservoirs of 
functional diversity. This diversity is essential to sustainable forestry and 
agriculture. It is the source of all wildlife oriented recreation, and a cornerstone 
of the Jeffersonian promise of a just and decent rural society. 
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Questions from t h e  Audience: 

Rolf: Now it is time f o r  you t o  ask your panel members a question. - 

Rolf - I 
with t h e  

(Jack) - 

( t o  Doug Pineo) - Since the  system Champion has s e t  up is what 
they def ine  a non exclusionary, what advantage would the re  be 
f o r  Champion t o  e n t e r  i n t o  the  cooperative you descr ibe? 

Well, I added up your f e e s  and Champion proposes 400 d o l l a r s  a 
year  f o r  access.  That is r e a l l y  q u i t e  low compared t o  o the r  
s i m i l a r  oppor tuni t ies .  The thing I am proposing is t o  r e t a i n  
what hunters  have now. They can go j u s t  about anywhere i n  t he  
s t a t e  and f ind  some kind of hunting i n  farms, f o r e s t ,  o r  range 
land - t h a t  ought t o  s t a y  there .  So you need land a l l  over,  and 
you need a l o t  of it. But, you want t o  g e t  more money t o  work 
f o r  t he  resource somehow so  t h a t  is what I am t ry ing  t o  f ind .  
Something t h a t  is s o c i a l l y  and c u l t u r a l l y  acceptable.  Champion, 
f o r  instance,  can e n r o l l  some of t h a t  175,000 acres  t h a t  remains, 
t h a t  may not be very convenient t o  pa t ro l .  I th ink  t h a t  is a 
th ink  t h a t ' s  a benef i t  - t he re  is a big PR benef i t  - it was 
designed t o  be motherhood and apple p i e  from the  s t a r t ,  and it is 
not  f o r  p r o f i t .  I am not saying p r o f i t  is a bad word, I am j u s t  
saying t h i s  is not f o r  p r o f i t  and designed t o  become semi- 
i n s t i t u t i o n a l  o r  i n s t i t u t i o n a l  and you can buy i n t o  t h a t  and 
receive the  benef i t s .  

What a r e  t h e  f ee s  on Champion land? 

Our day r a t e  is now e f f e c t i v e  J u l y  1 - $lO/day, $7.50/day f o r  
s en io r  c i t i z e n s .  We have added a new th ree  day consecutive 
permit f o r  $20. Senior c i t i z e n s  pay $15. We have another f e e  
schedule f o r  t h e  period January t o  August - $50/per person - 
$35/for s en io r s ,  and $75/for family. The periods t h i s  f a l l  a r e  
Sept. 1 t o  Oct. 14 and Oct. 15 - Dec. 31. Then next year t h e r e  
w i l l  be two month periods,  e.g., Jan.-Feb., Mar.-Apr.. YOU 
genera l ly  f i nd  Jan.-Feb. u se r s  a r e  t rappers ,  c ros s  country 
s k i e r s ;  March and Apri l  a r e  p r e t t y  slow, then s t a r t  picking up 
some photographers, mountain climbers. Bikes have a l o t  of 
p o t e n t i a l  e spec i a l ly  i n  road management a reas .  Our uses  l a s t  
f a l l  were 80 percent big game hunting with remainder mixed with 
photography, b i rd  hunting, mushroom picking. 

might po in t  out t he  f a l l  hunting period coincides more c lose ly  
hunting season t h i s  year a s  wel l .  

That s r i g h t .  

( t o  Joe  J o j o l a )  What kind of poaching problems a r e  there?  

We r e a l l y  havenot  looked i n t o  the  poaching problem - on the  
reserva t ion  we do have some inc idents  both by t r i b a l  members and 
nont r iba l  members. We have extensive logging on the  reservat ion,  



and I th ink  we may have had poachers among them a lso ,  but 
bas i ca l ly ,  it is not very s i g n i f i c a n t  a t  t h i s  point .  

Q - What is t h e  reason you have such small take by t r i b a l  members? I 
noticed you issued over 1,600 permits but only 300 animals were 
k i l l ed .  

A - A couple of reasons. I f  our e l k  herd moves of f  t he  reserva t ion ,  
and i n  c e r t a i n  years  they moved of f  t he  reserva t ion  p r i o r  t o  the  
t r i b a l  hunt,  those  elk therefore  a r e  not  ava i lab le  t o  harves t .  
The o the r  thing is we have high road d e n s i t i e s  due t o  logging and 
unfortunately t h a t  has been promoting l o t s  of road hunting and 
they a r e  j u s t  not harvest ing t h e  number of e l k  we would l i k e  f o r  
them t o  harvest .  

( t o  Jack Ward) - You insinuated t h a t  Champion modified t h e i r  
timber harvest  program t o  accommodate w i l d l i f e  - could you 
e labora te  on t h a t ?  

A - There a r e  a couple of examples I can give you. We have one a rea  
of about 120 acres  where the  e l k  wiped us  out two years  ago. We 
were r e a l l y  upset .  We had t h e  Department of Wi ld l i fe  out  t he re ,  
and we had the  media out  there.  We b i t  t he  b u l l e t ,  replanted the  
area,  we were h i t  again, now we a r e  i n  t he  f e e  access system. We 
a r e  going t o  leave it l i k e  t h a t  and i n  f a c t  we a r e  not  going t o  
l e t  t r e e s  grow i n  there .  The o the r  one I mentioned was we worked 
wi th  our l oca l  w i l d l i f e  b io log i s t  on design of some c l ea rcu t s .  
Some pure hab i t a t  c l ea rcu t s  i n  t h e  r i v e r  bottoms where we a r e  
going t o  promote forage. That ' s  another reason f o r  going t o  f ee  
access. We a r e  t ry ing  t o  spread out  our c l ea rcu t s  over big a reas  
- we can do t h a t  because we a r e  roaded already. 

Q - How does t h e  amount of money derived from f e e  access compare t o  
what Champion makes on stumpage pr ices?  

A - One way t o  look a t  t h i s  is we can reduce some c o s t s  we were 
experiencing by opening access t o  t h e  t r e e  farm around t h e  year .  
Really a l l  I am looking f o r  is reasonable re turn  on our  
investment - it w i l l  never compete with the  value of timber i f  we 
s t a y  i n  a non exclusionary r o l e  and you can d r i f t  a l l  over t h e  
place with t h a t  one. My thinking is a t  present  times s t a y  t h e  
way we a r e  and make a reasonable r e tu rn  on our  investment and 
not t r y  t o  compete wi th  operat ions l i k e  White Mountain Apache 
Tribe. We a r e  a t  d i f f e r e n t  loca t ions  i n  t he  country. He doesn ' t  
have a l o t  of l oca l  people a t  h i s  backdoor. He can make money by 
bringing out  of s t a t e r s  i n  and r e a l l y  do well .  I have two 
mi l l i on  people s i t t i n g  i n  my backyard s o  I can approach it from a 
d i f f e r e n t  angle.  

Q - ( t o  Jack Ward) - What is the r e tu rn  on the  investment, and what 
was your pa r t i c ipa t ion  l a s t  year? 



A - The r e tu rn  on the  investment was negative. Last year we l o s t  
more money than the  cos t  we a re  experiencing with f e e  access.  
But t h a t  i s  t o  be expected - we had a l o t  of up-front cos t .  A 
reasonable r e tu rn  would be anywhere from 10 t o  15 percent on our  
investment on an annual bas i s ,  would be g rea t  and anything we 
make over t h a t  is poured back in.  I would r a the r  not comnent on 
how many people. 

Q - ( t o  Jack Ward) - How s i g n i f i c a n t  is the  f a c t  t h a t  Mount Rainier 
borders Champion's ea s t e rn  boundary i n  providing e l k  on your 
1 and? 

A - I th ink  we have qu i t e  a population of res ident  e l k  t h a t  do not  go 
i n t o  the  Park, but there  is a d e f i n i t e  pos i t i ve  impact espec ia l ly  
i f  we g e t  snow a t  the  r i g h t  time ( i n  November). You can see  the  
d i f fe rence  i n  population but there  is 400-500 res ident  e l k  t h a t  
a r e  not migrating. 

Q - ( t o  Jack Ward) - Does Champion envision going t o  a more expanded, 
exclusionary type of program l i k e  i n  Arizona o r  New Mexico o r  
Deseret Ranch? 

A - No, I want t h i s  t o  work t h e  way we have it s e t  up and I th ink  i n  
our  t r e e  farm our  goal is not t o  go t h a t  route.  There a r e  two 
o the r  opt ions i f  it doesn ' t  work and continues t o  be a l o s e r  - we 
can e i t h e r  shut  it dawn o r  we can go t h a t  route ,  but  t h a t ' s  our 
l a s t  r e s o r t .  There is a p o s s i b i l i t y  of j u s t  making a port ion of 
it t h a t  way. There's a l l  kinds of t h ings  t o  t h ink  about. Our 
goal  is t o  make t h i s  work the  way it is r i g h t  now, and what we 
need is a l o t  more nonconsumptive use r s  coming in.  

Q - ( t o  Doug Pineo) - What a r e  t h e  added bene f i t s  t o  t h e  average 
r ec rea t ion i s t ?  

A - I th ink  you'd g e t  probably more access than you have r i g h t  now. 
You'd be able  t o  sit  i n  your backyard o r  you can go over t he  
mountains depending upon which s i d e  you l i v e  now, whether t h a t ' s  
t o  ea s t e rn  Washington o r  t o  western Washington. P a r t i c i p a t e  t he  
way you would l i k e  to .  Widespread nonexclusionary f e e  access has 
been i n s t i t u t i o n a l i z e d  a l l  over the  southern U.S. but you g e t  t o  
l ea se  your l i t t l e  1,000 acres  and t h a t  is where you g e t  t o  do 
your hunting, and f o r  a l o t  of people t h a t  is OK. But a l o t  of 
US a r e  used t o  t he  notion of roaming around the  west and buying a 
t ag ,  ge t t i ng  drawn. .. t h a t  is one benef i t  ... You'd have a higher 
q u a l i t y  recrea t ion  because it would achieve exc lus iv i ty  which is 
not t he  same a s  nonexclusionary. Anybody can buy i n t o  it but on 
a given day only an X number of people can be on t h a t  property 
depending on the  resource there.  There a r e  a number of o the r  
bene f i t s  t h a t  I th ink  a r e  probably s i m i l a r  t oo  - access maps, 
d i r e c t  information on what is  happening on the  a rea ,  and the  
a reas  w i l l  be managed ac t ive ly  f o r  w i l d l i f e .  



Q - ( f o r  Doug Pineo) I f  you a r e  t a lk ing  about c e r t a i n  amount of 
people using an a rea  a t  c e r t a i n  t ime, a r e  you t a lk ing  about a 
l o t t e r y  system f o r  use? 

A - (Doug Pineo) Not necessar i ly ,  e spec i a l ly  f o r  small  game the  major 
use is i n  the  f i r s t  two weekends. You would have t o  go i n  and 
assess  a piece of ground and determine how many use r s  you can 
sus t a in .  For instance,  birding,  t he re  a r e  a reas  t h a t  a r e  
a t t r a c t i v e  f o r  birding t h a t  would be incompatible with another 
use on the  same day. You would have days where, i n  some areas ,  
they would be s e t  up s p e c i f i c a l l y  f o r  apprec ia t ive  use a t  c e r t a i n  
times and s p e c i f i c a l l y  f o r  consumptive use a t  o the r  times. 
There's going t o  have t o  be adjustments obviously and there  might 
have t o  be premiums on c e r t a i n  high q u a l i t y  goose hunting o r  
something, but again you can t u r n  of f  t he  premiums and you can 
work with t h a t  premium ... l i k e  joining a food co-op - work a few 
hours, g e t  cheaper food. 

Q - ( f o r  Jack Ward) You s a i d  you would l i k e  t o  g e t  more 
nonconsumptive users  on your property.  How do you adver t i se?  

A - We have been very ca re fu l  about t h a t .  We have t o  go through a 
learning curve i n  implementing the  program and deal ing with the  
publ ic .  We need t o  f e e l  r e a l  comfortable with our  program. We 
have t o  s e t t l e  down with changes we have made and g e t  a l i t t l e  
more s t a b i l i z e d ;  then we a re  going t o  go out and adver t i se .  We 
a r e  thinking about sending a f l y e r  out maybe through RE1 t o  
mountain bikers .  Mountain b ikers  do not have many places where 
they can go. We have exce l len t  spots .  We have a l i t t l e  money i n  
t h e  budget, but we have t o  wait  two o r  t h ree  years  before we ge t  
i n t o  t h a t .  

Q - ( f o r  A r t  Solomon) Could you e labora te  on how the  open land 
program you iden t i f i ed  might work? 

A - (Art)  Well, t h e  people t h a t  would be ab le  t o  develop an open 
space bene f i t s  f o r  w i l d l i f e  would be those landowners t h a t  have 
taken land out of production f o r  t he  opposite purpose. There 
should be some encouragement t o  a l l  landowners t o  develop land 
p rac t i ce s  not j u s t  the  big professional  corporat ions t h a t  a r e  
e i t h e r  food o r  timber or iented.  To manage land i n  mult iple  use 
f o r  w i l d l i f e  regardless  whether it is f o r  hunted o r  nonhunted 
spec ies ,  then you can a t  l e a s t  develop a higher curve of use 
f a c t o r  f o r  w i ld l i f e .  Right now the re  is r e a l l y  no incent ive f o r  
landowners and one of t he  problems we face  i n  southeastern 
Washington is well  known t o  a l o t  of people i n  t h i s  room. They 
want w i l d l i f e  off  t h e i r  land. Elk l i t e r a l l y  a r e  being 
eradicated i n  spots  by incensed ranchers/farmers where the  e l k  
a r e  competing with them. We a r e  going t o  have t h a t  problem as  
long a s  we don' t  acknowledge t h a t  t h a t  is p r iva t e  land. There 
has t o  be a method of compensation t o  t he  landowner t o  make him 
want t o  manage t h e i r  land f o r  purposes o ther  than t h e i r  primary 
product. 



Q - How would t he  money be generated? 

A - (Art Solomon) That is always t h e  f i r s t  quest ion when you t a l k  
about a program of t h i s  nature .  I suppose some form of taxa t ion ,  
s p e c i f i c a l l y ,  I don ' t  know. By t h e  time it would go t o  t h e  
l e g i s l a t i v e  process it could be anything. 

Q - Would it be through t h e  General Fund? 

A - P o s s i b i l i t y .  

Q - Why not  a progressive t a x  on the  access  f e e  which goes t o  help 
t h e  Game Department develop o the r  lands? 

A - I th ink  t h e  way you a r r i v e  a t  something is by t h i s  method; 
conversing and t a l k i n g  back and f o r t h  u n t i l  t he re  is something 
t h e  l e g i s l a t i v e  process is wi l l i ng  t o  consider  and t ake  before 
t he  ( l e g i s l a t i v e )  body o r  take before  t he  people. 



Current Elk Management in Western States and Provinces 

A status report from each state or province is a traditional part of the 
western states and provinces elk workshop. Representatives from each state 
and province have been asked to give us an update on their management 
programs. Instead of hunter and population data, however, innovative 
approaches to elk management programs has been requested. For those of you 
that just want the facts, a status summary from each representative is 
included in your registration notebook. 

ALBERTA STATUS RF:PORT 

Gerry Lynch, Dept. of Energy & Natural Resources, Alberta 

I would like to very briefly sunnnarize some of the programs that are 
ongoing in Alberta to manage elk populations. As Rolf mentioned, there is 
a status report in the handout you received when you registered. Very 
briefly, the elk population in Alberta numbers approximately 13,000. Our 
license sales are about 38,000 so we have twice as many hunters as we have 
elk. Harvest in 1986 was 2,843, and in 1987 our preliminary analysis of 
harvest questionnaire indicates that the harvest is down by approximately 
1/3 - the final harvest analysis for 1987 will be completed later in July. 
Let's consider some of the problems associated with managing elk in 
Alberta. We are experiencing population decline in some areas though the 
goal of the Fish and Wildlife Division is to double the elk population by 
the year 2000. It has not gotten off to a very good start because in many 
areas we are experiencing declines rather than increases. One of the major 
problems is the maturing habitat in some of our key elk areas, and some of 
that is attributed to more effective forest fire protection. Wolf 
predation in other areas is significant and in some places 80 percent or 
better of our calves are dying because of being preyed on by wolves. We 
have tried a trapper education program to enhance the effectiveness of 
trappers in the taking of wolves but that essentially is not working that 
well. We do not control wolves for wildlife management purposes because of 
public relations problems. 

Off-highway vehicle use is another problem in some areas and it is 
contributing to elk leaving some areas. We have laws that prohibit use of 
all terrain vehicles during certain periods of the hunting season. Some 
areas of the province are closed to Am's during the morning. However, 
much of the harassment due to these vehicles occurs in summertime by people 
on trail bikes, etc., in mountainous areas. High harvest in some areas is 
contributing to population declines. 



And, what we are attempting to do is to go to more limited entry hunts in 
place of general season formats. It is not that easy to go to limited 
entry hunts in Alberta because it is not particularly popular with hunting 
public and it is not popular with the elected officials; they don't like to 
get complaints from their constituents. 

Another problem causing the population declines in Alberta is inadequate 
protection of elk in recently logged areas. Because of the road network 
and general season format the elk are not able to make use of new forage 
resources on recently logged areas. We require in Alberta more habitat 
enhancement, more limited hunts, and local wolf control. 

A major issue in Alberta has to do with the guiding and outfitting 
industry, and the whole thing is in limbo at the moment. The province came 
UP with a new guiding and outfitting policy during 1987 and that policy has 
not received political approval, and the whole thing is in limbo at this 
time. The problem is that most of the elk outfitters operate in foothills 
and mountainous areas of west-central Alberta. They operate in areas that 
have pretty good elk populations, and some of those elk populations use the 
national parks and roam into provincial lands during the hunting season. 
Hunter density is very high in some of these places and we get a great deal 
of competition from outfitters and guides and the resident hunters. The 
outfitter policy that was supposed to result in allocation of licenses to 
outfitters, rather than general season format - but that has not gone 
through at this time. 

We also need some sort of limited entry in the alpine areas including 
limited entry hunts for nonresident hunters. 

We recently conducted a public opinion survey and the results just came out 
last week. It was interesting to note that the majority of hunters 
complained there were too many hunters. They were asked why they were 
dissatisfied with hunting in alpine areas and most response was too many 
hunters. Then later in questionnaire they were asked which management 
format do you prefer: limited entry type of hunt where there is higher 
success but your chances of being drawn was less, or do you prefer general 
season format where you hunt every year but your chances of success is 
lower. Most hunters complained that there are too many hunters and too 
much competition, yet two thirds said they preferred the general season 
format. 

I would just mention hunting in Cypress Hills Provincial Park. This is a 
very large provincial park in extreme eastern Alberta on the Saskatchewan 
boundary and many people are concerned about hunting. The Provincial 
Park's people are basically opposed to hunting in parks. There is no 

I season for 1988 but the management objective for Cypress Hills is less than 
750 elk population. They will try to maintain the population at 750. 

Alberta has a telephone questionnaire where a computer analyst selects 
samples of hunters for each license types in the province, 25-30 license 
types, including the game bird and waterfowl hunters. We phone anywhere 
from 52 to 100 percent of hunters who have a special season or limited 
entry draw and 20 to 25 percent of hunters with the general season format. 



ELK STATUS for 
1988 Western States & Provinces Elk Workshop 

Attending Representative's Name Eldon Bruns Alberta 
State or Provlnce 

No. of Wintering 
Elk (note species) 13,000 Comment : 

Not lncludlng some Natlonal Parks elk. 

8ulls/100 Cows (wlnter) 12 Range 8 to 24 Comment: Because of 

forest cover, most surveys underestimate bulls. 

Caives/100 Cows (winter) 30 Range -0- to 50 Comment: Production 

may decllne to 0 In some northern areas, wolf predatlon Important. 

Resident Tags, Rlfle* Bow Total 37,107 
1986. 

Non-Resident Tags. Rlfle* Bow Total 782 
1986 (*lncl. muzzleloader) 

Grand Total 37,889 

Comment: Rlfle/bow tags not separate. Approximately 2,100 elk . 
bowhunters annually 

Take of Bulls, Rlfle 1764 Bow 69 Total 1,833 
1986 - Resldent Only 
Take of Antlerless, Rlfle 989 Bow 21 Total 1,010 
1986 - Resident Only 

Grand Total 2,843 

Comment: No non-resldent survey In 1986. 

Bull Hunter Success 5% (3-9%) Total Hunter Success 9% 

How is Harvest Data Obtained Telephone Survey 

What Census Methods Used (Sample Slze) Aerial (RW) wlnter survey 

1986 - 1,940 elk counted in 5 surveys; 1985 - 2,705 elk In 7 surveys 
Aerial ( R W )  Summer Production Surveys; 1986 - 1,309 in 3 areas. 

Percent of Hunting by Drawing 1986 = 11 % 
1985 - 10 
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Contact Person for Mgt./Research Information J .  Gunson, Unit Leader, 

Carnivore, Elk and Problem Wlldllfe Management 

Other Comments: Active elk habitat enhancement program. 

Ongoing Research Subjects and Investigations: 

Experimental timber harvest for elk habitat enhancement in 

Big Horn Creek 

Recent Elk Publlcatlons: 

Management Plan for Elk in Alber ta  - In final draft stage. 



The interesting thing is that prior to going to the telephone 
questionnaire, we had also registration of elk. The system, to my way of 
thinking, was never a very good system - hunters had something like 30 days 
to register their elk and didn't have to bring elk into wildlife offices 
for registration. Then once we started with the hunter questionnaire, we 
discovered immediately that approximately a third of the elk were not being 
registered, so the questionnaire certainly seems to be more adequate in 
assessing the harvest. The provincial elk hunting planned is in initial 
stages of drafting and the final draft is expected in summer of 1988. 

ARIZONA STATUS REPORT 

Raymond Lee, Big Game Supervisor 

In the 1890's Arizona was home to Merriam's elk. This species, like many 
other large mammals during this period, suffered severe population decline. 
In fact, the elk was considered to be extinct in Arizona from 1897 to 1913. 
At that time 86 elk were transplanted from Yellowstone National Park in 
northeastern Arizona. Another 217 animals were transplanted between 1913 
and 1928 and these transplants formed the basis for today's herds which can 
number in excess of 30,000 animals. This large growth in population and 
expansion of formerly unoccupied range by what some people would have us 
believe are non-native wildlife, has led to considerable interaction with 
private landowners. Occasionally these interactions become somewhat 
heated. 

Cries of too many elk are now frequently heard and the number suggestions 
to provide relief in various monetary forms has been made. The Arizona 
Game and Fish Department in cooperation with conservation groups like the 
Rocky Mountain Elk Foundation and the Safari Club have raffled, and/or 
auctioned special permits to generate revenue for elk management. These 
funds are earmarked for elk habitat improvements with the purpose of 
holding elk off private lands and relieve depredation problems, yet 
allowing for increases in elk numbers and expansion in new ranges. 
Recently, one Arizona elk permit was auctioned for $40,000. Now that 
Arizona has proven capability to provide 400+ point bulls, the Arizona Fish 
and Game Department is looking forward to the success of this program. 

In 1987, nearly 5,000 total observations were made during fall surveys. 
These surveys resulted in a bull/cow/calf ratio 29-100-55. Bu1l:cow ratios 
since 1972 have dropped slightly from 40 to 30 and ca1f:cow ratios have 
stayed about 50 to 55 with some fluctuations. A computer model is used to 
generate population totals from surveys. Harvest data shows steady 
increases in population from approximately 8,000 animals in 1972 to 32,000 
animals in 1987. This is an annual population increase of nearly 22 
percent. 

Strategic plans developed in 1987 were intended to provide management 
direction to 1991. Plan goals are to manage the elk to the habitat 
potential and provide maximum recreational opportunity. Now already these 
plans have come under scrutiny, particularly within our department. Under 
these plans elk will be managed under prescriptions defined as either 
basic, alternative, or vulnerable species management. The basic management 



prescription calls for 20 to 35 bulls per 100 cows pre hunt or 15 to 20 
post hunt. Hunter success ranges from to 20 to 35 percent for bull hunts 
and up to 70 percent for antlerless hunts. Alternative management calls 
for bull to cow ratios to be slightly higher (25 to 45 pre hunt and 20 to 
35 post hunt). During the period 1972 to 1987 the total harvest increased 
approximately 1,200 animals to nearly 4,000 animals. 

Archery hunter success starts with three percent for the first hunt in 1972 
- archery success is now running at 18 percent (last year). Firearms 
hunters enjoyed a success rate which averages over 48 percent for the last 
four years. Last year, the full hunter success rate was 45 percent. Like 
most other states, Arizona Game and Fish Department has tried to maximize 
hunting opportunities. To this end, we initiated archery only hunts in 
1972. By 1980 nearly 40 percent of the permits were archery only. 
Remember, in Arizona elk hunting is 'completely permit only hunting, or what 
some people call limited hunting only. Virtually all of the increase in 
permit numbers were made in archery only hunts. 

This led many of the modern firearm hunters to complain about the 
inequities in the system. This year permit levels were set to equalize 
application rates with harvest rates to provide a fair distribution. Since 
all of our hunts are permitted, a hunter would apply for either firearm, 
archery, or muzzleloader. We can look at the applications rates from our 
questionnaire and we can look at the harvest rates. We allocate permits on 
the what we call an equal basis. One of the benefits is that way you can 
go to the group and say if you come up with more people next year, you can 
have more permits and more elk. 

Arizona uses antlerless elk, bull only, and trophy bull (which we consider 
to be four point or better) - hunting strategies. Typically, less than two 
percent of permits are designated as trophy bulls. 

Arizona Fish and Game Department is presently involved in a movement and 
mortality study in the White Mountains. Richard Brown of our Department is 
here, who has been doing the work in that area and you can follow up with 
him if interested. 

In addition, the Department is cooperating with the University of Arizona 
and Arizona State University on USDA grant proposals to evaluate 
elk/livestock interactions and attempts to maximize livestock production on 
multiple use areas. This study will utilize results from the Department's 
current research. We have also initiated a study team with participants 
from local conservation groups, academicians, resource managers, and 
ranchers to determine potential solutions of elk/livestock problems in 
Arizona. The Department and the Texas Parks & Wildlife Department are also 
involved in capture and transplant of elk to Texas. This operation which 
involves a somewhat complex trade of bighorn sheep, antelope, and elk will 
help Texas reintroduction program and provide Arizona with yet another tool 
to help manage our expanding elk population. 



ELK STATUS fo r  
1988 Western States & Provinces E lk  Workshop 

Attending Representative's Name Raymond Lee Ar l zona 
State or  Province 

No. o f  Wintering 
E lk  (note species) 22 , 000 Comment : A l l  E l k  

are Rocky Mt., o r i g ina ted  from re in t roduct ions  I n  1913. 

8~118/100 COWS (winter) 29 Range 23 t o  63 Comment : 

Calves/100 Cows (winter)  55 Range 2 t o  2 Comment: 

Res I dent Tags, R i f le* 6500 Bow 3680 Tots 1 10,180 

Non-Resident Tags, R I f l e *  Bow Tota i 
( * l nc l .  muzzleloader) 

Grand Tota l  10,180 

Comment: Non-resldent are not  d lscr lminated against In our drawing 

process. 

Take o f  Bu l l s .  R i f l e  2286 Bow 453 Tota l  2,739 

Take o f  Ant ler less,  R i f l e  804 Bow 190 Tots I 994 

Comment: The archery e l k  harvest was the 6 t h  consecutive annual 

harvest record. 
44% Firearms 49% Firearms 

Bul l  Hunter Success 17% Archery Total Hunter Success 18% Archery 

How IsHarves tDa taObta ined  A m a l l  surveyquest lonnaire I s s e n t  t o e a c h  

e l k  hunter. 

What Census Methods Used (Sample S l ze) 4921 - Pr lmar i l y he l i copter; 

fixed-wing and horseback surveys are u t l l l z e d  i n  appropr late areas. 

Percent o f  Hunting by Orawing 100 % 
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Contact Person for Mgt./Research Information Raymond Lee, 

2222 W. Greenway, Phx , Ar I z . 85023 

Other Comments: 

Ongoing Research Subjects and Investigations: 

Savory grazing systems effects on wlldllfe and various movement 

studies. 

Recent Elk Publications: 

Effects of tlmber management practices on elk: A program analysis. 

1987. Rlchard Brown, AGRO. F.A. W-78-R. 43 pp. 

Effects of a savory grazing problem on blg game. Rlchard L. Brown 

(In preparation). 



BRITISH COLUMBIA STATUS REPORT 

Doug Janz, Regional Wildl i fe  Biologis t  from Vancouver I s land  

I have a few cor rec t ions  t o  make on t h e  s t a t u s  report .  The s t a t u s  of our  
e l k  genera l ly  s ince  our l a s t  report  a t  Coos Bay i n  terms of animal numbers 
is genera l ly  s t a b l e  - 2,500-3,000 Roosevelt and about 35,000 wintering 
Rocky Mountain e lk .  The r a t i o s  reported here f o r  bu1l:cow r a t i o s  i n  winter  
and calf/cow r a t i o s  f o r  Roosevelt a r e  obviously wrong. For Roosevelt e l k ,  
it is probably i n  t he  neighborhood of 20 bulls/100 cows i n  winter  surveys 

U 

and ca l f  r a t i o s  of 30-35 post  season. For Roosevelt t h i s  l a s t  winter  got  
up t o  about 45 calves/100 cows which is the  bes t  we have ever  had. We 
can ' t  r e a l l y  expect much more than t h a t .  The range was qu i t e  open compared 
t o  severe win ters  and more a reas  have been sub jec t  t o  wolf predation. So, 
those r a t i o s  can vary from l e s s  than 20 t o  45. We have roughly about 
15,000 e l k  hunters ,  harvest ing about 3,500 e lk .  We have q u i t e  a d i v e r s i t y  
of seasons and regula t ions  across  t h e  province r e f l e c t i n g  d i v e r s i t y  of e l k  
populations and b io log i s t s .  

On Roosevelt e l k ,  e s s e n t i a l l y  l imi ted  t o  Vancouver I s land ,  it's a l l  l imi ted  
en t ry  hunt. Hunters take anywhere from 115-130 animals/year. There's a 
l o t  of demand f o r  Roosevelt because it i s  a l imited opportunity - t he re  is 
a l o t  of demand f o r  increase i n  numbers on t h e  is land.  About 13 o r  14 
hundred Rocky Mountain e l k  a r e  harvested i n  t h e  nor theas t  corner  of t he  
province. The primary regula t ion  is bu l l  only. 

Then i n  e a s t  Kootenays where the  majori ty  of our e l k  res ide ,  they harvest  
anywhere from 2,500 t o  3,000. That has been increasing over t h e  l a s t  
decade due t o  increasing numbers. There is q u i t e  a d i v e r s i t y  of game 
hunting regula t ions  i n  e a s t  Kootenays. We have an e a r l y  archery season 
t h a t  i s  pr imari ly  d i rec ted  on damage areas  i n  t he  Trench. We have Ray 
Demarchi c a l f  seasons - so  you can no t i ce  ... f o r  example t h e r e  is a r a t i o  
of t h ree  t o  one i n  a n t l e r l e s s  harvest  - th ree  ca lves  t o  one cow. There is 
a l o t  of recrea t ion  being d i rec ted  t o  t he  ca l f  component of t he  population 
i n  some areas .  

Some of t h e  management programs, o the r  than t h e  harvest  regimes include 
t ransplan t  programs throughout the  province. In  t he  l a s t  few years  q u i t e  a 
few e l k  were trapped i n  the  Kootenays and do- t h e  Trench i n  some of our  
problem areas ,  and shipped t o  t he  northeast  s ec t ion  of t he  province. We've 
been moving a few e l k  around on Vancouver I s land ,  and recent ly  moved some 
Roosevelt o f f  the  i s land  t o  lower mainland where they occurred h i s t o r i c a l l y  
but were wiped out around the  tu rn  of t he  century. The goal on t h e  
mainland is t o  have two v i ab le  Roosevelt e l k  herds. 

There is a l o t  of prescribed burning e spec i a l ly  i n  t h e  nor theas t  s ec t ion  of 
Peace and t o  some ex ten t  back i n  t he  Kootenays. We have been blessed wi th  
a s e r i e s  of mild winters  and t h a t  is probably one of t h e  bes t  t h ings  a 
manager can have going i n  terms of increasing numbers. There is a l o t  of 
planning a c t i v i t i e s ,  both through ag r i cu l tu ra l  ranching and through the  
Fores t  Service t h a t  a r e  helping in t eg ra t e  management t o  some exten t  i n  
terms of incorporating e l k  requirements i n t o  t imber s a l e s .  A l o t  of work 



ELK STATUS for 
1988 Western States & Provinces Elk Workshop 

Attending Representative's Name Ian Hatter British Columbia 
State or Province 

No. of Wintering 
Elk (note species) 2500* 35000** Comment: ~uqust 1987 Estimates 

* Roosevelt Elk, ** Rocky Mountain Elk 

B~lis/100 Cows (winter) 51* Range 44 to 7 9  Comment : 1987 Winter Survey 
13** 11 17 

* Roosevelt Elk ** Rocky Mountain Elk 

Caives/iGG Cows iwinteri 61* Range 56 to 7 9  Comment: 1987 Winter Sprvey 
35** 9 48 * Roosevelt Elk ** Rocky Mountain Elk 

Res I dent Tags, Rlfle* Bow Total 

Non-Res i dent Tags, R l f I e* 732 Bow N/A Total 732 
(*lncl. muzzleloader) 

Grand Total l50S5 

comment: 1986 Hunting Season: No special licences for primative weapons, 

bow and muzzleloader etc. 

Take of Bulls, Rlfle 2168 Bow N/A Total 2168 

Take of Antierless, Rifle 1356 Bow N/A Total 1356 

Grand Total 3524 

Comment : 1986 Hunting Season (Resident and Non-resident) 

Antlerless harvest comprised of 303 cows and 1053 calves 

Bull Hunter Success Total Hunter Success 22% (1986) 

How is Harvest Data Obtained Resident by Hunter Samwle (100% 

Mail out to Elk Hunters with 78% response rate in 1988 Non-resident by guide 
declaration. 

What Census Methods Used (Sample S i z e )  Primarily aerial surveys. Stratified 

random block surveys used in the Northeast (presently being tested in the 

Kootenays), classification surveys used elsewhere. 

Percent of Hunting by Drawing 2 8 % (1986 Residents only) 
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Contact Person for Mat. /Research l "format ion Dan Blower - 
Don Eastman - Research 

Other Comments: 1988 Provincial Elk Species Management Plan being prepared 

by Ray Demarchi 
-- - - - - - - 

Ongoing Research Subjects and Investigations: 

Elk-Intensive Forestry Interactions on Vancouver Island 

East Kootenay Elk Evaluation Project 

East Kootenav Elk Inventory, MU 422 and MU423 

Elk-Wolf Interactions in Muskwa and Kechika 

Recent Elk Publications: 

1. Brunt, K. 1987. Man-made Forests and-Elk in Coastal British Columbia- 

For. Chron. 155-158. 

2. Brunt, K,, D. Becker, and 3 .  Youds, 1987, Vancouver Island ~oosevelt 

Elk/Intensive Forestry Interactions. Job Completion Report. B.C. 

Ministry of Environment and parks and B. C. Ministry of Forests and 

Lands. IWIFR - 33. Victoria, B, C, 



has y e t  t o  be done i n  t h a t  area,  of course. Some of the  publ ica t ions  t h a t  
a r e  soon t o  come out w i l l  be a handbook on deer  and e l k  h a b i t a t s  i n  coas t a l  
f o r e s t s ,  along the  l i n e s  of westside Oregon/Washington handbook. 

CALIFORNIA STATUS REPORT 

Don Koch - Cal i fo rn i a  F ish  and Game 

I am here t o  t a l k  about t he  e l k  management s t r a t e g i e s  we employed i n  
Cal i forn ia .  I f  you look a t  our harvest  da t a  from l a s t  year you would 
not ice  we took 15 e lk .  The Forest  Service should be up here t a lk ing  about 
some of t he  management s t r a t e g i e s  - because with a l i t t l e  help from mother 
na ture ,  t h e i r  aggressive backfire  program improved about 350,000 ac re s  of 
h a b i t a t  i n  northern Cal i forn ia  l a s t  year. 

Not t o  be outdone, we t r i e d  t o  employ some innovative management and 
s t r a t e g i e s  i n  terms of harvest ing Tule e lk .  In 1969 the  l a s t  Tule e l k  hunt 
was held i n  Cal i forn ia .  Af te r  e s s e n t i a l l y  14 years  of re loca t ion  programs 
we moved about 800 e l k  and es tab l i shed  58 new herds. We suggested the  Fish 
and Game Conunission authorize 105 permits and they did.  We were promptly 
sued. That is st i l l  i n  cour t  r i g h t  now s o  I can ' t  t a l k  about it, but I 
have been involved i n  another recent  cour t  case involving another big game 
spec ies  i n  Cal i forn ia .  The best way t o  descr ibe the  process you e n t e r  t he  
system a s  pig and you come out  a s  sausage. Hopefully next year ,  t he  1988 
hunting season w i l l  have 242 e l k  permits ava i lab le  on l imited en t ry  drawing 
i n  Cal i forn ia .  We expect high hunter success and l i k e  I sa id  hopefully 
th ings  w i l l  go smooth i n  t he  cour t s .  

I n  terms of our Tule e l k  program, we an t i c ipa t e  continued re loca t ion  
programs. We have a l o t  of e l k  t h a t  a r e  i n  s i t u a t i o n s  where they w i l l  not 
be ab le  t o  be hunted. They a re  e i t h e r  on na t iona l  w i l d l i f e  refuges and 
enclosures ,  o r  i n  s t a t e  parks.  So, we an t i c ipa t e  re loca t ing  more Tule e lk .  
Most of t he  Tule e l k  w i l l  probably be relocated on p r iva t e  lands and t h a t  
i s  j u s t  a f r a c t i o n  of t he  amount of s u i t a b l e  hab i t a t  ava i lab le  f o r  them. 
We have sa tu ra t ed  publ ic  lands. 

The spor t ing  community i n  the  s t a t e  is a l i t t l e  concerned about t h a t  - 
t he re  a r e  some suggestions t h a t  we a re  ge t t i ng  involved i n  put and take 
hunting programs of Tule e lk .  That is s o r t  of t he  way it is - t he re  is no 
ava i l ab l e  publ ic  land f o r  Tule e lk .  Hopefully, we a r e  here t o  t a l k  t o  some 
o the r  s t a t e s  about the  p o t e n t i a l  t o  g e t  Roosevelt e l k  i n t o  some of t h i s  
h a b i t a t  t he  Forest  Service has improved f o r  us  and hopefully we w i l l  g e t  
some cooperation t o  ge t  involved i n  a progressive Roosevelt e l k  program- 

COLORADO STATUS REPORT 

Len Carpenter,  Colorado Big Game Manager 

Colorado has had a s e r i e s  of changes i n  t he  pas t  t h ree  years r e l a t i v e  t o  
e l k  hunting. When I speak about e l k  hunting in  Colorado, I obviously w i l l  
have t o  r e f e r  a b i t  t o  deer  hunting i n  Colorado because a s  most of you 
know, i n  almost a l l  a reas  of the  s t a t e  we do hunt deer  and e l k  toge ther  and 
those seasons coincide i n  almost a l l  cases .  A s  a r e s u l t ,  we have t o  t a l k  



ELK STATUS for 
1988 Western States & Provinces Elk Worksho~ 

At tend 1 ng Represent at l ve ' s Name Donald Koch California 
Rocky State or Province 

No. of Wlnter lng Mountain 1,500 
Elk (note species) Tule 2.500 Roosevelt 3,000Comment: 

Bulls/100 Cows (wlnter) Range 2 to 58 Comment: 

Calves/100 Cows (winter) Range 14 to 2 Comment : 

Resident Tags, Rlfle* Bow Total 242*  

Non-Resldent Tags, Rifle* 0 Bow 0 Total 0 
(*lncl. muzzleloader) 

Grand Total 

Comment: *Methods of take.rifle and/or archery. In 1985, 105 Tule e l k  

permits will be issued for the first time in 19 years. 

Take of Bulls, Rlfle 8 Bow Total 8* 

Take of Antlerless. Rlfie 6 Bow 1 Total 7 * 

Grand Total 15 

Comment: *32 either sex permlts issued in 1987 

0ull Hunter Success Total Hunter Success 47% 

HOW 1s Harvest Data obtained Mandatory report card--both successful and 

unsuccessful hunters zeturn report tag. 

(Cessna 185) in selected manaqement areas (N= 1,000) 

Percent of Hunt lng by Drawing loo % 

-131- 
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Contact Person for Mgt./Research lnformatlon Donald Koch (916) 324-07691 

Wildlife Manaqement Division, 1416 Ninth Street, Sacramento, CA 95814 

Other Comments: 

6ng6lng Research Subjects and Investigations: 

Tule elk/mule deer rnteractlon/Owens Vallev:Roosevelt elk habitat 

inventory(Slsklyou County Tule elk movement, productivity and mortality 
I 

study/Saq -Benit0 County. 

Recent Elk Publlcatlons: 

Tule elk management: Problems encountered with a successful wildlife 

mdnagement wroqram, 1987. 

Transact~ons a.t the Western Section of the Wrldlife Society. 

1987 Reoort to t h e  Leg;slature on the status of Tule elk. 



about how we a re  going t o  d i s t r i b u t e  e l k  hunters  and deer  hunters  among the  
various seasons s o  we r e a l l y  have t o  t a l k  about both and can ' t  j u s t  
concentrate  on t a lk ing  about e l k  hunters.  

Beginning i n  1986 we went t o  a new season s t ruc tu re .  I n  Colorado s ince  
about 1976 every time the  seasons a r e  es tab l i shed  they a r e  es tab l i shed  f o r  
about a th ree  year per iod,  and then a re  re-evaluated f o r  change a t  t h e  end 
of t h a t  period. We made the  l a s t  change i n  1986. Increasing pa r t i c ipa t ion  
by deer  and e l k  hunters over a number of years  i n  t he  s t a t e  of Colorado 
resu l ted  i n  the  r e a l  need and demand by the  sportsmen, a s  well  a s  var ious 
o ther  land management agencies, and o thers  f o r  change. During the  l a t t e r  
years of t h e  1970's and e a r l y  1980's t he re  was an unprecedented growth i n  
e l k  hunting i n  Colorado. A t  the same time, deer  hunting maintained a 
f a i r l y  high leve l .  We were having t o  deal  with over 400,000 hunters i n  t he  
course of a season, so  it became important t o  t r y  t o  f i gu re  out  ways 
hunters could be d i s t r i b u t e d  among seasons so  t h a t  crowding was not an 
issue.  This  was a very big concern because sportsmen would bring it t o  our 
a t t en t ion  and then there  was a l s o  the  quest ion of q u a l i t y  t h a t  came up 
yesterday. The unprecedented growth of e l k  hunting i n  Colorado r e su l t ed  i n  
t he  lower and lower bull/cow r a t i o  and the  c r y  f o r  qua l i ty .  A s  a r e s u l t  
with t h e  discussions t h a t  began i n  1986 t o  t a l k  about what might be done 
there  was considerable clamor f o r  some kind of major changes. I n  order  t o  
reach the  main objec t ive  of t ry ing  t o  d i s t r i b u t e  somewhere near 400,000 
people among the  various seasons, it was decided t o  go t o  a basic  s t r u c t u r e  
of t h ree  combined deer  and e l k  seasons. Those seasons were t o  begin 
approximately October 15 and be completed by November 15. So, e s s e n t i a l l y  
t he re  is about a month the re  f o r  regular  r i f l e  seasons and t r y  t o  put  t h ree  
combined dee r  and e l k  seasons. Those seasons were t o  begin approximately 
October 15 and be completed by November 15. So, e s s e n t i a l l y  there  is about 
a month the re  f o r  regular  r i f l e  seasons and t r y  t o  put t h ree  seasons i n  
t h a t  framework with some break between each season t o  allow f o r  t he  f i r s t  
group of hunters  t o  be replaced by the  second and consequently, by t h e  
t h i r d .  So, a s  you can imagine, a s  you s t a r t  t o  put a l l  those th ings  
together ,  t he re  were severa l  concerns of how you might s t r u c t u r e  those 
types of seasons. 

We wanted p a r t i c i p a t i o n  t o  be somewhat equal among those seasons. 
Obviously you would th ink  t h a t  most people would p re fe r  t o  hunt t he  f i r s t  
season, given the  grand idea t h a t  you b e t t e r  ge t  t he re  before someone e l s e  
does. So, the  basic  kind of s t r u c t u r e  t h a t  was put toge ther  was go t o  the  
three  seasons a s  I mentioned and then put a few b e l l s  and whis t les  on 
those. Included with those b e l l s  and whis t les  a r e  such th ings  a s  varying 
the  length of the  seasons. The f i r s t  season is a very sho r t  f i v e  day 
season and again remember you a r e  hunting deer  and e lk .  There is a l s o  a 
r e s t r i c t i o n  t h a t  i f  you a r e  going t o  hunt deer  and e l k ,  you have t o  hunt 
both i n  t h e  same season - you can ' t  make a choice of deer  i n  one and e l k  in  
another,  s o  r i g h t  away it makes f o r  hard choices i f  you do want t o  hunt 
both deer  and e l k  i n  Colorado. The o ther  major thing t h a t  was done was t o  
put no cow l icenses ,  o r  doe l i censes  i n  case of deer ,  i n  t h e  f i r s t  season. 
Ant le r less  hunts were put  only i n  the  second and t h i r d  season. The f i n a l  
thing and probably the  most cont rovers ia l ,  o r  t he  one t h a t  we might spend a 
l i t t l e  time t a lk ing  about was the  inclusion of a n t l e r  point  regula t ions  
with those seasons. 



Basical ly ,  what was done was a n t l e r  point  regula t ions  were placed on both 
dee r  and e l k  - with e l k  it was a four  point r e s t r i c t i o n  - with deer ,  a 
t h r e e  poin t  r e s t r i c t i o n .  And, i n  t he  f i r s t  season, a n t l e r  r e s t r i c t i o n s  
apply i n  most a reas  i n  t h e  s t a t e  and i n  many areas  i n  second season, and 
fewer a r eas  i n  t he  t h i r d  season. So, what you see  happening, by using 
a n t l e r  po in t  regula t ions  o r  r e s t r i c t i o n s  and a l s o  by the  length of season 
o r  t h e  a v a i l a b i l i t y  of female l i censes  you see  the  kinds of choices hunters  
were offered.  The whole idea is t ry ing  t o  equal ly d i s t r i b u t e  pa r t i c ipa t ion  
among t h e  seasons. 

What kind of r e s u l t s  occurred with t h a t  type of a s t ruc tu re?  Basical ly ,  
what we found is t h e  choices we forced the  hunter t o  make worked. From a 
d i s t r i b u t i o n  s tandpoint  of hunters ,  we had very good d i s t r i b u t i o n  across  
t he  seasons. There a r e  some basic  d i f fe rences  between r e s iden t  and 
nonresident hunters.  We found t h a t  t h e  f i r s t  seasons, e spec i a l ly  f o r  e l k ,  
are prefer red  by t h e  nonresident hunter  and t h e  t h i r d  season which is a 
longer season was preferred by res idents .  The f i r s t  season is f i v e  days, 
t h e  second is 1 2  days, and the  t h i r d  is about nine days. Again, res ident  
hunters  prefer red  t o  hunt t h e  l a s t  season, and I th ink  the re  a r e  severa l  
reasons f o r  t h a t .  Obviously, they wanted the  longer per iod of time. They 
undoubtedly prefer red  t o  hunt areas  without a n t l e r  po in t  r e s t r i c t i o n s .  One 
of t h e  th ings  t h a t  happened when we went t o  t h a t  s t r u c t u r e  was a drop from 
400,000 hunters  p r i o r  t o  t h e  changes t o  somewhere below 350,000 hunters  f o r  
deer  and e l k  combined. So, t he re  was a decrease i n  hunter  pa r t i c ipa t ion .  
We a r e  s t a r t i n g  t o  s ee  hunter  numbers grow back again. I am not  su re  how 
high they w i l l  reach, given t h e  cur ren t  s t r u c t u r e s  t h a t  we have. 

What about some of t h e  b io logica l  changes t h a t  might have occurred? A s  I 
mentioned e a r l i e r ,  one of t he  main concerns was the  i ssue  of sex  r a t i o s  and 
we ta lked  about t h a t  t h e  l a s t  couple of days. I am sure  w e  w i l l  t a l k  about 
it more. With unlimited hunting, obviously the  bull/cow r a t i o s  have been 
reduced. I n  f a c t ,  i n  some places across  the  s t a t e ,  it was a s  low a s  4 and 
5 bulls /100 cows. And most of our harves t  was coming with year l ing  
animals, a s  most of u s  a r e  aware. There was t h i s  r e a l  concern t h a t  we 
needed more mature o r  branched a n t l e r  b u l l s  ava i lab le  f o r  t h e  hunter.  
Again, t h a t  was t h e  main idea behind a n t l e r  point  regulat ions.  Basical ly ,  
what we have seen is t h a t  t he re  has been increase i n  t o t a l  b u l l  numbers, up 
t o  around 15 o r  20 per  100 cows s o  you see  from t h a t  s tandpoint  it has 
worked. 

Age r a t i o s  show no c l e a r  pa t t e rn  r e l a t i v e  t o  t h i s  change i n  s ex  r a t i o s .  It 
has been very much a s  it was before a n t l e r  point  regulat ions.  

The quest ion of hunter  s a t i s f a c t i o n  has t o  come up and obviously it has 
been a very popular kind of approach. Many of t he  hunters  have been very 
happy going wi th  the  a n t l e r  point  regulat ions.  I th ink  i n  some cases  they 
do not  f u l l y  understand consequences of choices but they a re  very 
s a t i s f i e d .  In  f a c t ,  over 80 percent of the  people we surveyed have been 
very s a t i s f i e d .  From t h a t  viewpoint, you would have t o  say t h a t  season 
s t r u c t u r e  has worked. 



ELK STATUS for 
1988 Western States & Provinces Elk Workshop 

A t  tending Represent at i ve's Name Len Capenter Colorado 
State or Provlnce 

No. of Wintering 
Elk (note species) Rockv'b.  174,000 Comment : 

8ul ls/IOO Cows (winter 1 Range Comment : 

Average 2 17 varies widely due t o  observabilitv and sample sizes. 

Calves/100 Cows (winter) x Range -29- to - 72 Comment : 

Average 2 48 

Resident Tags, Rlfle* 93,936 Bow 9,017 Total 102,953 
1987 

Non-Resident Tags, Rifle* 39.112 Bow 5.239 Tota l 44,351 
(*lncf. muzzfeloader) 

GrandTotal 147.304 

Comment : Colorado has 3 combined deer and elk seasons ( r i f l e )  : and a 

few early and l a t e  seas=. 

Take of Bulls, Rlfle 2 4 6 6  Bow 1.123 Total .12.5-, 

Take of Antlerless, Rifle _8,603 Bow ,516, 9.119 

Grand Total 71 - - 708 

Comment : -!.nits have 4-4-~t 

antler restriction on bulls in f i r s t  2 s e a s ~ o t  in 

Bull Hunter Success 1 1 %  Total Hunter Success 17% (includes a1 
seasons and 

How i s  Harvest Data Obtained primarily hv vhone survevs manner of t 

What Census Met hods Used (Sample S lze) Similar areas counted vearlv from 

helicopters. Primarily minimum counts. Research Section is e.xmriment- 

ing with line transect method~lo~v.  

Percent of Hunting by Drawing ; 24 % 1987 

( A l l  Antlerless P e n i t s ,  all specified areas) 
34,730 Limited Licenses issued in 1987. 
41,460 Limited Licenses proposed in 1988. 
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Contact Person for Mgt ./Research 1 nformat ion Len Carpenter (303-484-2836) 

or  Bob Tully (503-291-7345) 

Other Comments: 

Ongoing Research Subjects and Investigations: 

Colorado is conducting a research study on effects of over-wintering 

elk on livestock forage and livestock performance in Colorado. We 

are  also investigating various j,IT yiy~methods to  detect pregnancy and 

determine stage of pregnancv. ltje continue t o  investigate methodologies 

for elk census i n  t e r n  of precision. !:'e are  cooperating with Colorado 

State University and Forbes Ranches, Inc. on a bull elk bugling study in 
relat ion to  repeated "bugle-ups" by hunters. 

Recent E l k  Publications: 

Freddv. D. J. 1987. The White River Elk Iierd: A Perspective, 1960-85. 

Tech. Publ. 37. Colo. Div. Wildlife. 64pp. 



In Colorado, game damage is an i ssue  we always have t o  dea l  with. We a r e  
deal ing with t h a t  i n  a couple of ways. We have a research study now very 
s imi l a r  t o  one i n  Arizona t ry ing  t o  determine what the  e lk / l ives tock  
impacts a re .  

In  summary, t o  say from t h e  s tandpoint  of d i s t r i b u t i o n  of e l k  hunters  i n  
meeting the  i n t e r e s t  of t h e  sportsmen of Colorado, the  season s t r u c t u r e  we 
now have has been f a i r l y  successful .  From a b io logica l  s tandpoint ,  I have 
some concerns about t h e  a n t l e r  po in t  regula t ions  a s  they e x i s t ,  e spec i a l ly  
i n  deer.  I th ink  i n  t h e  next season s t r u c t u r e  we w i l l  be evaluat ing and 
w i l l  make some changes i n  a n t l e r  po in t  regula t ions  f o r  deer  but I th ink  you 
w i l l  s e e  bas i ca l ly  t he  same s t r u c t u r e  a s  we have had the  l a s t  two years  f o r  
t h e  next two years .  

IDAHO STATUS REPORT 

Lloyd Oldenburg, Idaho Fish  and Game, Box 25, 600 S. Walnut, Boise, Idaho 
83707 

This presenta t ion  is i n  l i n e  with the  request t h a t  s t a t e  r epo r t s  cover 
innovative management through spec i a l  regulat ions.  

I am su re  each s t a t e  has a d e f i n i t i o n  of "innovative and spec i a l  
regulat ions."  We, i n  Idaho, l i k e  t o  th ink  we have a spec i a l  d e f i n i t i o n  of 
"qua l i ty  e l k  hunting." This s t a t u s  has been achieved by maintaining 
general  b u l l  hunting i n  most of t h e  s t a t e  (48 u n i t s )  during the  pas t  13 
years.  I n  addi t ion ,  t he re  a r e  l imi ted  a n t l e r l e s s  permits issued i n  36 of 
these  u n i t s .  I n  t he  Panhandle t he re  a r e  t e n  u n i t s  with general  hunting. A 
port ion of each season i n  each u n i t  i n  t h i s  a rea  is e i t h e r  sex,  and a 
por t ion  is b u l l s  only. 

There a r e  a l s o  cont ro l led  hunts i n  22 u n i t s  where the re  is no general  
season. 

Seven u n i t s  and half of another u n i t  i n  t he  roadless  backcountry have a 
general  68-day bu l l  season from September 15 through November 21. This  
season may be termed a s  "unique" a s  I do not t h ink  the re  is any general  e l k  
season open t h a t  ea r ly  o r  t h a t  long anywhere e l s e  i n  the  country. 

From the  e a r l y  1950s the re  had been general e l k  hunting over a la rge  
por t ion  of t he  s t a t e ,  and seasons were t r a d i t i o n a l l y  e i t h e r  sex through 
1973. In  1953 it was the  f i r s t  time we exceeded 10,000 animals. From 1972 
through 1981 our s ta tewide harvest  exceeded 10,000 e l k  only i n  1973. 

Because of decl ining e l k  populations i n  t he  e a r l y  1970s, bulls-only 
hunting, i n  a l l  a reas  outs ide the  Panhandle, was i n i t i a t e d  i n  1974. 

The t o t a l  e l k  harvest  i n  the  s t a t e  bottomed out  a t  4,135 animals i n  1976, 
two years  a f t e r  i n i t i a t i o n  of t h e  general  bulls-only regulat ion.  Since 
then the re  has been a s teady population increase through 1987 when 67,400 
general  e l k  hunters  harvested 11,275 e l k  (9,810 b u l l s  and 1,465 a n t l e r l e s s )  
and 9,019 cont ro l led  hunt permit tees  harvested 3,942 e l k  (1,143 b u l l s  and 
2,799 cows). These two harvest methods t o t a l e d  15,199 e l k  (10,953 b u l l s  



and 4,264 cows). The number of cows harvested in 1987 exceeded the total 
statewide elk harvest in 1976 by 129 animals. An additional 1,700 more elk 
were taken by archers and muzzleloader hunters. Statewide harvest was 
about 16,900 animals. The 10,953 bull elk harvested by gun hunters were 
made up of 51 percent five-point or larger animals, This is our definition 
of "quality hunting." My personal philosophy is that 1988 is "the good old 
days. " 

On a note which is not so glowing, our resident elk tag sales have 
increased from 68,575 in 1982 and 75,000 in 1987; and total sales has 
increased from 77,000 to 86,800 during the same five year period. Because 
of this major increase in elk hunters, we are now evaluating methods to 
stabilize hunter numbers or distribute hunting pressure and allow us to 
maintain the quality Idaho elk hunters now enjoy. 

Summary of 1988 Elk Seasons 

Either 
Number Units Beg in End Days Bulls Only Sex 

1988 General Elk Seasons 

Elk Archery Seasons 

October 1 
October 1 
October 5 
October 5 
September 15 
September 15 
October 5 
October 12 

October 16 
October 26 
October 30 
October 16 
October 24 
November 21 
November 6 
October 16 

5 1 September 3 September 30 28 
1 November 19 December 4 16 
1 November 19 December 11 23 
3 December 5 December 31 27 
1 August 1 September 30 6 1 

5 
15 

None 
None 
None 
None 
None 
None 

None 28 
None 16 
None 23 
None 2 7 
3 3 2 8 

Number Bull s Either Antlerless 
Units Beg in End Days On1 y Sex Only 

Elk Muzzleloader Seasons 

1 October 29 November 20 23 None 
1 November 2 November 27 26 26 
1 November 12 November 27 16 16 
1 November 19 December 11 23 None 
1 November 26 December 11 16 None 
1 November 26 December 11 16 16 
1 November 26 December 25 30 None 

23 None 
None None 
None None 
2 3 None 

None 16 
None None 

3 0 



ELK STATUS for 
1988 Western States & Provinces Elk Workshop 

At tending Re~resentat lve's Name 1 lovd Ql-ra >o 
State or Province 

No. of  Wlnter lng 
Elk (note species) Est. 120,000 - + Rocky Mtn. Comment : 

Bulls/100 Cows (winter) 75-35 Range a to 45 Comment: Varies from 

general hunt areas (25-35) to early hunt area (15-25) to controlled hunts (27-45). 

Calves/100 Cows (wlnter) 30-35 Range 2a_ to 60 Comment: 

Resident Tags, Rifle* 74,398 Bow same taq Total 

Non-Resident Tags, Rifle* f2,4_16 Bow same taq Total 
(*lncl. muzzle~oader) 

Grand Total 86,814 

Comment : Com~ares to 70,782 resident and 9,532 nonresident (total 80,314) 

in 1983. 
Muzzleloader ? 

Take of Bulls, Rlfle 10.943 Bow ? Total 
Muzzleloader ? 

Take of Antlerless. Rlfle -5 Bow 3 Total 

Grand Total est. 16,500 

Comment: Do not have 1987 data for muzzleloader and archery at this 

time (estimate 1,500). 

Bull Hunter Success 17 Total Hunter Success ?20 

How i s  Harvest Data Obtained Telephone survey - 32,000 contacts. 

What Census Methods Used (Sample s I ze) Sightabi 1 itylherd ~0mp0~iti0n. 

Percent of Hunting by Drawlng 11 % (9,600 controlled hunt permits) 
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Contact Person for Mgt./Research Information L l  ovd Oldenbura 

208-334-797Q Box 75. 600 S .  Walnut Boise. I D  83707 

Other Comments: For research contact: low Kuck a t  208 - 743 - 6507, 

1540 Warner Avenue Lewiston. I D  83501 

Ongoing Research Subjects and Investigations: 

S i s h t a b i l i t y .  Bull  Habitat  Use, B u l l  V u l n e r a b i l i t v  t o  Huntins i n  

Recent Elk Publ icatlons: 

W-160-R P-R Reports o f  above projects by James Unsworth and Lonn Kuck. 



MONTANA STATUS REPORT 

John Firebaugh, Montana Department of F i sh  Wi ld l i fe  and Parks,  Missoula, 
Montana 

R e s t r i c t i v e  Bull  Elk Hunting Regulations i n  Montana 

Abstract 

H i s t o r i c a l l y ,  Montana has enjoyed long l i b e r a l  e l k  hunting seasons. Since 
1981, a s  a r e s u l t  of reduct ions i n  h a b i t a t  s e c u r i t y  and increasing hunting 
pressure,  branch an t l e r ed  bu l l  seasons have been i n i t i a t e d  i n  25 e l k  
hunting d i s t r i c t s .  Trade of f s  a r e  involved i n  any r e s t r i c t i v e  b u l l  seasons 
and pos i t i ve  and negat ive a t t r i b u t e s  a r e  discussed.  Another type of 
r e s t r i c t i v e  b u l l  season, spike only,  and branched bu l l  by permit was 
implemented i n  t h e  Elkhorn Mountains i n  1987. This  season has r e su l t ed  i n  
b e t t e r  b u l l  su rv iva l  than had been a t t a ined  wi th  branch an t l e r ed  o r  any 
b u l l  seasons.  Trade o f f s  f o r  t h e  spike only-branch an t l e r ed  b u l l  by permit 
only season a r e  discussed a s  wel l  a s  publ ic  percept ions about t he se  type of 
seasons. 

H i s t o r i c a l  Hunting Seasons 

Montana has  h i s t o r i c a l l y  enjoyed long, l i b e r a l  e l k  hunting seasons wi th  t h e  
ob jec t ive  of providing maximum hunter  opportuni ty  cons i s t en t  wi th  e l k  
population goa ls  while  maintaining a d i v e r s i t y  of choice f o r  sportsmen wi th  
regard t o  time, weather condi t ions  and hunter dens i ty .  However, e l k  
hunting has  become more r e s t r i c t i v e  over t h e  p a s t  20 years  t o  p ro t ec t  t h e  
resource and prevent overharvest.  I n  1963, 67 percent of Montana's hunted 
e l k  h a b i t a t  was open t o  season-long e i t h e r  sex  hunting; by 1987 t h i s  had 
dropped t o  one percent.  These r e s t r i c t i o n s  have been necessary not  a s  a 
r e s u l t  of lower e l k  numbers, but because of increased veh ic l e  access ,  
reduced h a b i t a t  s ecu r i t y ,  and more hunters ,  which have r e su l t ed  i n  
acce le ra ted  harves t  r a t e s .  Current ly ,  we a r e  witnessing a l l - t ime  
population highs i n  many areas .  

Montana is probably t h e  only s t a t e  where e l k  seasons run from September 
i n t o  February. The present  general  season s t r u c t u r e  includes a s ix  week 
archery season f o r  e i ther -sex  e l k  beginning i n  e a r l y  September through mid- 
October and a f i v e  week r i f l e  season beginning i n  l a t e  October and 
continuing through t h e  Thanksgiving weekend. I n  most hunting d i s t r i c t s ,  
t h e  r i f l e  season is f o r  an t l e r ed  b u l l s  only w i th  l imi ted  a n t l e r l e s s  
permits.  Late season permit-only hunts occur from December i n t o  t h e  middle 
of February t o  c a p i t a l i z e  on e l k  movements from Yellowstone National Park 
i n t o  Montana. 

A s  a r e s u l t  of reduct ions i n  h a b i t a t  s e c u r i t y  and increasing hunting 
pressure,  department b i o l o g i s t s  and some sportsmen began t o  express  concern 
over a lack  of b u l l s  observed during post-season surveys,  and i n  a 
reduct ion i n  t he  average age of b u l l s  i n  t he  harves t ,  e s p e c i a l l y  i n  low 
s e c u r i t y  h a b i t a t .  Poor ca l f  crops (18-35 calves/100 cows) observed during 
post-season surveys i n  t he  l a t e  1970's i n  t h e  normally product ive (50+  
calves/100 cows) Gravelly Mountains of southwestern Montana, combined wi th  



extremely low bull survival (one percent or less), prompted department 
biologists to begin exploring alternative harvest strategies that would 
insure adequate survival of older bulls through-the breeding season to test 
the hypothesis that poor calf production/survival was a result of an 
inadequate number of sexually mature bulls available during the breeding 
season. As a result, in 1981 the first branch-antlered bull (BAB) season 
in Montana was implemented in the Gravelly Mountains. Basically, this 
season protects spike bulls and allows any bull with a visible branching of 
one or more extensions (at least four inches in length) from the main 
antler to be harvested. 

Branch Antlered Bull Seasons 

The intent of this season was to allow spike bulls to survive the hunting 
season resulting in an increase in the number of branch-antlered bulls 
available for breeding the following year as more mature 2 1/2 year old 
bulls. The BAB season was not designed to maintain a wide diversity of age 
classes within the bull segment of the population, especially in low 
security habitats. 

Since 1981, BAB hunting has been implemented in 25 elk hunting districts, 
mainly in low security habitats of southwestern Montana. In most of these 
hunting districts the main objective of the season is to improve the low 
bull/cow ratios observed during post season surveys and carry over larger 
numbers of 2 1/2 year old bulls through the breeding season. Some seasons 
were recommended for biological reasons (poor calf production/ 
survival) while others were implemented due to social reasons (public 
demand for more BAB). Calf production/survival in the Gravelly Mountains 
has increased following several years of BAB hunting and this response is 
being closely monitored. 

Biological and Social Considerations 

When pondering the need for restrictive bull hunting regulations, a number 
of facts need to be considered before making a decision. The problem needs 
to be defined. Is it a biological problem (poor calf production) or social 
(public demand for more bulls)? What is the level of habitat security? 
What are the age-sex ratio objectives of the population for the particular 
hunting district or group of hunting districts? If the public is demanding 
more bulls, will they be satisfied with just more BAB or do they want more 
large, mature bulls? The nature of the demand needs to be assessed. Is 
the demand for more bulls coming from a vocal minority or from the majority 
of the hunting public? And, is the public aware of the trade-offs in 
hunting opportunity that accompany restrictive bull hunting regulations? 
I'll discuss these trade-offs later. 

BAB seasons in Montana are being monitored and evaluated to determine bull 
recruitment and survival under different habitat security types. The 
perception that BAB seasons in Montana will provide a large diversity of 
age classes within the bull segment of the population has not been 
demonstrated in the low security habitats of southwestern Montana. Harvest 
rates of bulls marked with radio collars confirm this statement. During 
1984 and 1985 in the relatively low security habitat of the Elkhorn 



Mountains of southwestern Montana when any an t l e r ed  b u l l  was l e g a l ,  89 
percent (31 of 35) of t h e  year l ing  b u l l s  marked with rad io  c o l l a r s  were 
harvested and 100 percent (14 of 14) of t he  2 112 year o ld  b u l l s  marked 
wi th  rad io  c o l l a r s  were harvested. The combined t o t a l  was 92 percent of 
t h e  t o t a l  marked b u l l s  harvested during these  two years.  NO t h r ee  year  
o ld s  were marked s ince  none were found on t h e  win te r  range. From 1983-1985 
l e s s  than one percent of t he  230 b u l l s  examined a t  check s t a t i o n s  were 
o lde r  than 3 1/2 years  old.  Under t h e  any an t le red  b u l l  regula t ion  i n  t h e  
Elkhorns, few b u l l s  survived the  hunting season. 

Table 1. Annual mor t a l i t y  of radio-equipped b u l l  e l k  under t h r e e  hunting 
season types  i n  t h e  Elkhorn Mountains, 1984-1987 

Year Season Type Yearlings 2-Year-Olds 3 Year-Olds Combined 

1984-85 Antlered Bull  31 of 35" 14 of 14 --- 45 of 49 
(88.6)** (100) (91.8) 

1986 Branch-Antlered 13 of 25 5 of 6 --- 18 of 31 
Bull  (52.0) (83.3) (58.1) 

1987 Spikes Legal/BAB 8 of 16 4 of 14 0 of 2 12 of 32 
Permit (50.0) (28.6) (0)  (37.5) 

*Number of radioed b u l l s  
**Percent 

BAB hunting was implemented i n  t h e  Elkhorns i n  1986 and 52 percent of (13 
of 25) of t h e  marked year l ing  b u l l s  were harvested and 83 percent  (5  of 6)  
of t he  marked 2 1/2 year o ld  b u l l s  were harvested, r e su l t i ng  i n  a combined 
t o t a l  of 58 percent of t he  marked b u l l s  harvested. I t  should be noted t h a t  
38 percent (n ine)  of t h e  marked year l ing  b u l l s  were i l l e g a l l y  harvested 
(spike bu l l s ) .  No b u l l s  o l d e r  than 2 1/2 years old were checked during t h e  
1986 season. The b i o l o g i s t  studying t h i s  a r ea  concluded i f  t h e  BAB season 
continued i n  t he  Elkhorns, pa s t  harvest  information would i nd i ca t e  t h a t  t he  
composition of t h e  harvest  would be approximately 25 percent  branched 
year l ings ,  75 percent 2 1/2 year o ld s  and very few th ree  year  o ld  o r  o l d e r  
bu l l s .  The BAB regula t ion  i n  t he  Elkhorns would increase t h e  number of 
2 1/2 year  old b u l l s  i n  t he  harvest  but would not  r e s u l t  i n  many b u l l s  
o lde r  than 2 1/2 years  o ld  i n  the  population. Bull/cow r a t i o s  from post  
season surveys i n  t h e  Elkhorns increased from an average of 2.6 bulls:100 
cows (1.9 percent b u l l s  i n  t h e  population) following any bu l l  seasons t o  
8 .1  bul1s:lOO cows (5.8 percent b u l l s  i n  t h e  population) following t h e  BAB 
season. 

I n  t h e  Gravelly Mountain complex where BAB seasons have been i n  e f f e c t  f o r  
severa l  years ,  checking s t a t i o n  r e s u l t s  i nd i ca t e  few b u l l s  l i v e  beyond 4 1/2 
years ,  even a f t e r  fou r  t o  f i v e  years  of a BAB season. Out of 244 BABs 
checked from 1984-1986, 51 (21 ~ e r c e n t )  were branched year l ings ,  150 (62 
percent)  were 2 1/2 year o ld s ,  and 42 ( 1  percent)  were 3 1/2 years  o ld  o r  



o lde r .  The BAB season, l i k e  o ther  a n t l e r  po in t  regula t ions ,  causes hunting 
pressure t o  be g r e a t e s t  on t he  segment of t h e  herd t h a t  t h e  regula t ion  was 
designed t o  produce. Post season bull/cow r a t i o s  i n  t h e  Grave l l ies  during 
1986 were near ly  13 bulls:100 cows and 8.3 percent of t h e  t o t a l  population. 
P r i o r  t o  t he  BAB seasons,  l e s s  than one percent of t h e  post season 
population was composed of an t le red  bu l l s .  

AS I mentioned e a r l i e r ,  when deal ing with hunting regula t ion  changes 
regarding r e s t r i c t i v e  bu l l  seasons,  t he re  a r e  var ious t rade-offs  involved, 
and t h e  hunting publ ic  needs t o  be thoroughly informed and understand what 
they w i l l  gain and lo se  wi th  t he  regula t ion  change. We have taken 
considerable  e f f o r t  t o  inform t h e  publ ic  of t he se  t rade-of fs  p r i o r  t o  t h e  
implementation of BAB seasons i n  Montana. The following a r e  t rade-of fs  
expected with a  BAB harvest  regulat ion.  Pos i t i ve  a t t r i b u t e s  include: 

1. Legal p ro t ec t i on  is provided t o  t he  unbranched (year l ing)  segment of 
t he  b u l l  population (spike b u l l s ) .  

2. The number of BAB increases  i n  t h e  following breeding and f a l l  hunting 
season (pr imar i ly  2 1/2 year o ld  b u l l s ) .  

3. The harvest  of BAB increases  a s  most of t h e  harvest  is t r ans fe r r ed  
from year l ing  b u l l s  t o  2 1 / 2  year  o ld  bu l l s .  

4. Present  observat ions ind ica te  high hunter  s a t i s f a c t i o n  wi th  BAB 
regula t ions .  

Negative a t t r i b u t e s  include: 

1. The o lde r  b u l l  population may decrease due t o  increased hunting 
pressure on t h i s  segment of t h e  population. This  is not  wel l  
documented i n  Montana, but i n  Colorado t h e  harves t  of 2, 3, and 4 year  
o ld  b u l l s  more than doubled while those i n  t he  6 and 7 year  old c l a s s  
t r i p l e d  t h e  f i r s t  year  of t h e  BAB season. 

2. Larger year l ing  b u l l s  with branched a n t l e r s  a r e  not p ro tec ted  - more 
pressure is d i r ec t ed  toward them. 

3.  Provides a  p o t e n t i a l  f o r  i l l e g a l  harvest  of sp ikes .  This  has been a  
problem i n  Montana i n  near ly  every hunting d i s t r i c t  where BAB seasons 
have been implemented. 'Even wi th  adequate s igning and a  considerable  
publ ic  information campaign, t h e  i l l e g a l  harvest  of sp ikes  continues.  
The f i r s t  year  of BAB hunting i n  t h e  Elkhorns, 9 of 24 (38 percent)  
radio-col lared year l ing  b u l l s  were i l l e g a l l y  harvested. Estimates i n  
o the r  a r ea s  have ranged from 15-40 percent.  Some b i o l o g i s t s  f e e l  
a f t e r  s eve ra l  years  of BAB seasons t h e  i l l e g a l  harvest  of year l ings  is 
dec l in ing .  

4. The t o t a l  b u l l  harvest  is reduced. This  has been documented i n  
s eve ra l  a reas  and has been 30-40 percent f o r  t h e  years  following t h e  
f i r s t  BAB season. This  could be t he  r e s u l t  of s eve ra l  f a c t o r s  
including i l l e g a l  harvest  not reported,  na tu ra l  mor t a l i t y ,  reduct ion 
i n  hunter  numbers, emigration of b u l l s  from t h e  a r ea  and occupation of 



d i f f e r e n t  and l e s s  access ib le  h a b i t a t s  by BAB than sp ike  bu l l s ,  r e su l t i ng  
i n  a reduction i n  the  harvest .  

5. The opportunity t o  hunt spike b u l l s  is eliminated. 

6. BAB seasons can allow the  carry-over of more year l ing  b u l l s  than 
necessary f o r  breeding purposes. I f  range carrying capaci ty o r  
landowner to le rances  have been reached, then an increase i n  b u l l s  on 
the  winter  range w i l l  r equi re  a corresponding decrease i n  cows, 
reducing the  ne t  reproductive poten t ia l .  I f  c a l f  production is a 
problem, t h i s  reduction may be o f f s e t  through an increase i n  more 
e f f i c i e n t  breeders ( 2  1/2 year old b u l l s )  during the  r u t .  

7. Hunter success decreases due t o  decreased opportunity and the  f a c t  
t h a t  BAB occupy d i f f e r e n t  and l e s s  access ib le  h a b i t a t  than year l ing  
b u l l s .  

8. Short-term decrease i n  hunter numbers - hunting pressure may be 
t r ans fe r r ed  t o  an adjacent  area.  

9.  Provides no opportunity t o  maintain a wide d i v e r s i t y  of age c l a s s e s  
wi th in  the  bu l l  segment of t he  population except possibly i n  high 
s e c u r i t y  hab i t a t .  Regarding t h i s  l a s t  statement,  we a r e  monitoring 
BAB seasons i n  two areas  where hab i t a t  s e c u r i t y  is much g r e a t e r  than 
where t h e  remainder of BAB seasons e x i s t .  These include two hunting 
d i s t r i c t s  i n  t he  upper Blackfoot Valley of west-central Montana and 
s i x  hunting d i s t r i c t s  i n  t he  Gallatin-Madison Mountain Range of 
southwestern Montana. BAB seasons i n  these  a r eas  have only been i n  
e f f e c t  f o r  two years ,  s o  it is premature t o  come t o  any conclusions 
regarding recruitment r a t e s  of bu l l s .  However, through checking 
s t a t i o n  da t a ,  harvest  surveys and age-sex surveys, we w i l l  begin 
documenting whether o r  not o lde r  b u l l s  a r e  being r ec ru i t ed  i n t o  the  
population and providing a wide d i v e r s i t y  of age c l a s s e s  wi th in  t h e  
bu l l  segment of t he  population i n  these  more secure hab i t a t s .  

Spike Only General Seasons 

One o the r  r e s t r i c t i v e  bu l l  e l k  season I would l i k e  to  b r i e f l y  d iscuss  is 
the  cu r r en t  season i n  t h e  Elkhorn Mountains where sp ikes  a r e  l e g a l  and BABs 
a r e  on l imited permits. This season type began i n  1987 and followed one 
year of BAB hunting (1986) t o  allow t h e  carry-over of year l ing  b u l l s  and 
provide more BAB f o r  1987 which a r e  now protected by permit only hunting. 
The objec t ive  of t h i s  season is t o  increase the  d i v e r s i t y  of ages i n  t he  
bu l l  population and increase the  number of mature b u l l s  i n  t he  population 
while allowing t h e  general e l k  l i cense  holder  t o  hunt spikes.  In  order  t o  
be successfu l ,  a port ion of t h e  year l ings  would need t o  be r ec ru i t ed  each 
year t o  assure maintenance of the  o l d e r  b u l l s  i n  t h e  population. An 
average of 18 percent of t h e  yearl ing b u l l s  i n  t h e  Elkhorns have a n t l e r s  
t h a t  branch more than four  inches and would be protected through the  permit 
hunting on BAB. In  addi t ion,  i n  1984 and 1985 when a l l  year l ing  b u l l s  were 
l ega l ,  approximately 10-15 percent survived the  hunting season. Based on 
the  f a t e  of radioed yearl ing bu l l s ,  annual recruitment of year l ing  b u l l s  
under t h i s  regula t ion  would be approximately 20-30 percent.  



From 1984-1986, when a l l  BAB were l ega l ,  95 percent (19 of 20) of t he  
radioed 2 1/2 year  old b u l l s  were harvested. During 1987, wi th  BAB l e g a l  
only by spec i a l  permit,  only 25 percent (4  of 16) radioed 2 1/2 and 3 1/2 
year  old b u l l s  were harvested. I n  addi t ion ,  under t h e  new regula t ion  only 
50 percent (8 of 16) radioed yearl ing b u l l s  were harvested. Overall  
mor t a l i t y  of a l l  radio-collared b u l l s  was 38 percent i n  1987 compared t o  58 
percent i n  1986 under t he  BAB season and over 90 percent under t he  any 
an t le red  bu l l  season i n  1984 and 1985. 

Of the  81 b u l l s  checked from the  Elkhorns during the  1987 hunting season 70 
were yea r l i ngs  and 11 were 2 1/2 years  old.  No b u l l s  3 1/2 years  old o r  
o lde r  were examined, which is a r e f l e c t i o n  of t h e  heavy harvest  of 2 1/2 
year o ld  b u l l s  under the  BAB season i n  1986. 

Table 2. Ages of harvested bu l l  e l k  from the  Elkhorn Mountains under t h ree  
hunting season types,  1983-1987 

Number of Harvested Bulls* Total 
Year Season Type Yearlings 2 Year-Olds 3 Year-Olds+ Examined 

1983 Antlered Bull  33 
1984 Antlered Bull  78 
1985 Antlered Bull  72 
1986 Branched-Antlered Bull 20 
1987 Spikes Legal/BAB 7 0 

Permit 

*Bulls a c t u a l l y  examined 

Although surveys a r e  not complete, it appears t he re  a r e  considerably more 
year l ing  and 2 1/2 year o ld  b u l l s  on t h e  winter  ranges following the  1987 
season compared t o  pas t  years.  We a n t i c i p a t e  approximately 10 t o  15 
an t l e r ed  b u l l s  per  100 cows on the  winter  ranges during 1988, which is 8-10 
percent of t h e  e n t i r e  e l k  population. Following t h e  BAB season i n  1986 
the re  were e igh t  b u l l s  per  100 cows on the  winter  range, although over 90 
percent of t hese  b u l l s  were year l ings .  A s  a r e s u l t  of t he  sp ikes  l e g a l / ~ A ~  
permit season we a r e  seeing a 40 percent t o  50 percent increase i n  b u l l s  on 
t h e  winter  ranges with a composition of about 60 percent year l ings  and 40 
percent o lde r  bu l l s .  



Table 3. Bu1l:cow ratios and percent bulls on winter ranges in the Elkhorn 
Mountains, 1982-1987 

Year Season Type 
Number of Elk Bulls: Percent Bulls in 
Classified 100 Cows the Population 

1982-83 Antlered Bull 1,656 2.6 
1983-84 Antlered Bull 2,938 4.3 
1984-85 Antlered Bull 4,135 2.1 
1985-86 Antlered Bull 2,641 1.2 
1986-87 Branched-Antlered Bull 3,443 8.1 
1987-88 Spikes Legal/BAB Permits --- 10-15 

To summarize the first year evaluation of the spikes legal/BAB on permits 
regulation, it appears to be successful in increasing the number of older 
bulls on the winter range and will subsequently increase the number of 
older bulls during the rut and in the hunter harvest. Based on the 
survival of 2 1/2 year old bulls during the 1987 season we can anticipate 
an increased availability and harvest of older bulls during 1988 and 
following years, a major change from BAB seasons. 

There are some trade-offs to be considered when implementing a season for 
spikes legal/~AB on permit. The positive attributes include: 

1. Provides the opportunity to establish and maintain a diversified age 
structure within the bull segment of the population regardless of 
habitat security (more older bulls are carried over). 

2. May increase net recruitment of calves. 

3 .  Allows a higher percentage of branched yearlings to survive to older 
age classes. 

4. Eliminates winter carry-over of more yearling bulls than is essential 
for breeding purposes. 

5. Provides the opportunity for all licensed elk hunters to hunt any 
spike bull. 

6 May possibly reduce illegal harvest (by allowing harvest of spikes 
that are typically the most vulnerable). 

Negative attributes include: 

1. Decreases the opportunity for any licensed elk hunter to harvest a 
BAB . 

2. Requires a drawing for all BAB hunting opportunities. 



3. Increases the potential for illegal harvest of BAB. 

4. Concerns from outfitters and archers. 

Public Perception of Restrictive Bull Seasons 

Responses by sportsmen and outfitters to restrictive bull regulations tend 
to vary. In general, where BAB seasons have been implemented they are well 
received by both sportsmen and outfitters and they are quite satisfied with 
this type of season. In west-central Montana, where habitat security is 
greater and bull/cow ratios are much higher than most of southwestern 
Montana, there is little support to change from any bull seasons to BAB 
seasons in selective areas, particularly when there is no biological 
reason. A high percentage of the hunters are perfectly happy to be able to 
harvest any elk, whether it's a spike, a cow, or a branched bull, and they 
view BAB regulations as further restrictions in their hunting opportunity. 

The spikes legal/BABs on permit season in the Elkhorn Mountains has 
received general support from sportsmen and opposition from most local 
outfitters. In general, outfitters perceive this type of season as a 
threat to their ability to provide their clients with an opportunity to 
harvest a mature bull due to the restriction on the number of permits 
issued for BABs, even though this type of season appears to be much more 
successful in recruiting older bulls into the population. However, the one 
outfitter who remained in the Elkhorns to hunt during 1987 did support this 
season. 

Summary 

Although I've concentrated mainly on the specifics of two types of 
restrictive bull seasons in Montana, I don't want to neglect to mnti0n 
that department personnel deal almost daily with land management agencies 
to maintain habitat security through recommendations on road closures, 
timber harvest, methods and timing of cuts, maintaining roadless areas, 
etc. This involvement helps maintain a diverse age structure of bulls in 
the various populations, maintains a better distribution of the bull 
harvest throughout the hunting season, prevents or at least slows down the 
need for additional hunting season restrictions and provides the public 
with good opportunity and freedom of choice to hunt elk in Montana. 

While the opportunity to kill a BAB is still good over much of Montana's 
elk range, restrictions will be necessary if the number of older bulls is 
to be increased, or in some instances, maintained. We have the choice of a 
relatively unrestricted harvest with reduced odds of taking an older bull, 
versus a more restricted harvest with better odds of harvesting an older 
bull. Hunter preferences as well as biological considerations will guide 
future management decisions. 



ELK STATUS for 
1988 Western States & Provinces Elk Workshop 

Attending Representative's Name Jahn F-h Montana 
State or Provlnce 

No. of Wintering 
Elk (note species) Rocky Mtn. Elk 100,000? Comment: Montana does not 
make a statewide population estimate for elk. In general, the 
population trend has been up. 

Bul ls/100 Cows (winter) 5-15 Range 2 to 30 Comment: Varies considerabl 

across the state depending upon habitat security and management goals. 

Calves/100 Cows (winter) 35-45 Range 2 0  to 60 Conment: Varies considerabl 
depending upon winter range habitats, snow depths, etc. Typically, 
N.W. Montana has the lowest ratios while S.W. and central Montana 
have higher ratios. 
Resldent Tags, Rlfle* 84,355 Bow 12,679 Total 97.034 

Non-Res ident Tags, R l f le* 17.000 Bow * Total 17.000 
(*lncl. muzzleloader) 

Grand Total 114,034 

Comment: *Nonregibent ar- are not brqken out but are 
included in the resident total. A maximum of 17,000 nonresident 

ceases can be sold due to l e n i s l a t i a n -  
Take of Bul Is, Rifle 10,633 Bow 557 Total 11,190 

Take of Antlerless, Rlfle 8,522 Bow 181 Total 8,703 

Grand Total 199893 

Comment: The 1986 harvest was the highest elk harvest on record. 
Antlerless permits issued are increasing in many areas to stabilize 
and in some cases reduce the ~ouulation. 

Bull Hunter Success 12% Total Hunter Success 21% 

How is Harvest Data Obtained Resident elk hunters are randomly sampled 
through a phone survey. Nonresidents are randomly sampled through a 
mail survey. 

What Census Methods Used (Sample Size) Approximatelv 40% of the elk license 
buyers are sampled. When 100 or less antlerless permits are issued in 
a hunting district, 100% are sampled. When over 100 are issued, a 
smaller percentage is sampled. 

Percent of  Hunting by Drawing 20 % 

-149- 
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Contact Person for Mgt ./Research lnformat ion Terry Lonner . Montana Dept. 
of Fish, Wildlife & Parks, Research Bureau, MSU Campus, Bozeman, 
MT 59717-001. 

Other Comments: 

Ongoing Research Subjects and Investigations: 

Elk Population Dynamics and breed in^ Biolonv 

Elkhorn Mountains Wildlife Monitoring Program 
Monitoring of Elk Response to the BPA 500KV Garrison-Taft 
Transmission Line 

Monitoring of distribution, turnover rates, and habitat use 
o t  bulls in several habitat types 

Recent Elk Publications: 

Impact Mitigation and Monitoring of the BPA 500 K V  
Garrison-Tatt Transmission Line - Effects on Elk Security 
and Hunter Opportunity, 1986. Thompson 

Lower Clark Fork Elk Studv - Biennial Pro~ress Reuort - 
1985-1987 



ELK STATUS f o r  
1988 Western States 8, Provinces Elk Workshop 

Attendlng Representative's Name None New Mex l co  
State or  Province 

No. o f  Winter ing 
Elk (note species) Rocky M t .  Comment: Winter migra- 

t i ons  from other s tates makes es t lmat lon  o f  p ~ p ~ i a t l ~ n  near ly  
Impossible, since movements change w i t h  year ly  weather changes. 

Bul ls/100 Cows (w ln ter )  21 Range 9 t o  - 31 Comment: Includes on ly  

u n l t s  where a t  least 100 cows were counted. 

Calves/100 Cows (wlnter)  46 Range 2 t o  63 Comment: Includes on ly  

u n l t s  where a t  least 100 cows were counted. 

Resident Tags, R i f l e *  Bow 31 44 Total 12,446 

Non-Resident Tags, R i f l e *  2169 Bow - 796 r o t a  l 2,965 
( * l n c l .  muzzleloader) 

Grand Total 15,411 

Comment: A l l  data (harvest, sex and age r a t l o s  and l l ~ e n s e  information) 

are f rom the 1986-87 hunting season. 

Take o f  B u l l s .  Bow 335 Total 2,391 

T a k e o f A n t l e r l e s s , R i f l e  638 Bow 156 Total 794 

Grand Tota 

Comment: Harvest I s  projected from returned card surveys. 

B u l l  Hunter Success Tota l  Hunter Success 22.4% 

How i s  Harvest Data Obtained Card surveys (mal l )  and f i e l d  checks. 

What Census Methods Used (Sample Size) Aer ia l  surveys are conducted 
randomly i n  areas o f  known occupied e l k  hab i ta t .  Counts of a t  least  
100 cows are made t o  determine age and sex r a t l o s .  Indices from 
these surveys are then used t o  determine populat ion trends. 

Percent o f  Huntlng b y  Drawing 89.5 % 
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Contact Person for Mgt./Research lnformatlon Robert Jenks, New Mexico 

Department of Game and Fish,  Vi l l agra B ldg. , Santa Fe. New ice 87503 - - 

Other Comment8: 

Ongolng Research Subjects and Investigations: 

valle a -. Vldsl-Elk Study - ObJectlvqs: 1. lnvegt!gate . - methods of 

improving current survey tgchniqueg. . - .  2.  To estimate nUR!beFs, . -  . - .  pro- - 

ductlvlty - .... . . .  and sex and age clqqsiflcatlons. 3. To monitor seasonal . - -  
q$e and movements. - - - . .  - .  . . -~ -. .- " "- 

Tentative . . - - .-- Rlans - .. - to investigate use of q computer madal fqr elk, . . . . . .  
""-- 

Recent Elk P~hllcatl~ns: 

HI$tory . , of Elk - .  Trane~l8ntq 1n N4w Mnrlco - Expectgd BUPI ICBtlOn - - .  bY - . 

S8ntiABO - - ,. - QQn8al~$ in "P/non Rey!Iaw"~ - .  . -  -- - - . . . . . .  . - '. -- - - --.. 



OREGON STATUS REPORT 

A 1  Polenz, Big Game Manager 

We have followed along a l o t  l i k e  it has been reported here. I n  Oregon, we 
have been using what we have ca l l ed  t h e  creep method. Our d i s t r i c t  
b io log i s t s  creep up on the  s t a f f  with some recomaendations f o r  new 
regulat ions.  We have taken t h a t  a s t e p  f u r t h e r  and have gone t o  t he  publ ic  
with it. We have a mixture of regula t ions  i n  e f f e c t  i n  the s t a t e  r i g h t  
now. We have t r i e d  t o  maintain general  hunting where anybody can buy a t a g  
and hunt e lk .  I n  1986, we ended up wi th  over 140,000 e l k  hunters  which was 
a record f o r  us ,  we dropped about 10 o r  12,000 t h i s  pas t  year  ( i n  1987). 
We a r e  still i n  t h e  neighborhood of around 130 t o  135,000 hunters  which we 
f e e l  is too  much considering the  access  t h a t  we have. 

Access is one of t h e  problems we f e e l  we have been f igh t ing  f o r  many years .  
We a r e  still i n  t h a t  process. Back i n  1970 we f i n a l l y  recognized and 
i n s t i t u t e d  t h e  beginnings of our  road management programs t o  t h e  point  t h a t  
r i g h t  now we have about 50 a reas ,  with over 2 mi l l i on  acres  involved i n  
some type of road c losure  o r  road management programs. Mostly i n  our  Rocky 
Mountain a r eas  i n  ea s t e rn  Oregon. We have a much smaller  road management 
program i n  our  Roosevelt a reas  i n  t h e  western p a r t  of t he  s t a t e .  

We do have some poin t  regula t ions  t h a t  a r e  i n  e f f e c t .  These were not  
recommended by t h e  Department. They were i n s t i t u t e d  a s  a r e s u l t  of 
Coinmission wishes i n  the  l a t e  1970's. We have one th ree  poin t  area,  one i n  
ea s t e rn  Oregon f o r  Rocky Mountain e l k  and four  3-point a reas  i n  western 
Oregon f o r  Roosevelt e lk .  A s  was reported e a r l i e r ,  t he  people a r e  very 
happy with it. They th ink  it 's a good regulat ion.  We a r e  not  q u i t e  s o  
enamored wi th  it. We have found through some r a t h e r  sad experiences t h a t  
when we go i n t o  a point  regula t ion  we immediately recommend l imi ted  en t ry  
along wi th  it; and t h i s  is what we have. 

We do have a l i m i t  on the  number of t a g s  t h a t  we w i l l  make ava i l ab l e  on any 
one of our  point  regula t ion  areas .  Because of bad hunter behavior and what 
we f igured  was an unacceptable l e v e l  of i l l e g a l  harvest ,  l imi ted  en t ry  was 
enacted along wi th  poin t  regulat ions.  We a r e  t r y i n g  t o  g e t  ou t  of po in t  
regulat ions.  Our tendency i n  Oregon is t o  go t o  l imi ted  e n t r y  r a t h e r  than 
point  regula t ion  o r  something e l s e  t h a t  might f o r e s t a l l  complete l imi ted  
en t ry .  I t 's  our  f ee l ing ,  t h a t  l imi ted  en t ry  is inevi table .  W e  don't  s ee  
postponing it forever .  

The s i n g l e  weapon concept has been around i n  t he  s t a t e  f o r  over  t en  years.  
YOU have t o  hunt with e i t h e r  a bow o r  firearm. We include muzzleloaders i n  
our  f i rearm seasons. We do not have, wi th  one exception, any muzzleloader 
seasons where they a r e  out  by themselves. We have a t t r a c t e d  between 15 and 
20 thousand archery hunters  annually on e lk .  

Archery seasons have removed some people from the  f i rearms ranks; which was 
the  i n t e n t  of going t o  hunting method s e l e c t i o n  regulat ions.  Our seasons 
a r e  bu l l  only,  by and l a rge ,  we have a few a reas  where we do g e t  i n t o  
e i t h e r  sex  e l k  hunting. This  is pr imar i ly  f o r  population cont ro l .  We had 
a sec t ion  of t he  south-central  p a r t  of t he  s t a t e  t h a t  was e i t h e r  s ex  f o r  



many years .  Our pol icy  was t o  favor  mule deer  over e l k  i n  those p a r t i c u l a r  
a reas .  We decided t o  change t h a t  and increase the  number of e l k  and went 
t o  a b u l l  only regulat ion.  Since then we have seen a dramatic increase in  
e l k  i n  those a reas .  I t  is st i l l  t h a t  p a r t  of t he  s t a t e  where you can take 
a l a rge  trophy b u l l  ( i . e . ,  s i x  point  o r  b e t t e r ) .  

Although we don ' t  have nearly a s  many e l k  a s  we have f u r t h e r  nor th  i n  t he  
nor theas t  corner ,  we do produce some good b u l l s  and we're maintaining bu l l  
r a t i o s  i n  those a reas .  Right now it is a l l  under l imited entry.  This is a 
big block of country t h a t  runs from the  c e n t r a l  p a r t  of t he  s t a t e  over t o  
t he  Idaho l i n e  and includes about e igh t  o r  t e n  u n i t s .  We a r e  maintaining 
15-20 b u l l s  per  100 cows. We upset the  loca l  people somewhat - they do not 
care  f o r  applying t o  hunt i n  t h e i r  own backyard and not  g e t t i n g  a t a g  each 
year. Up u n t i l  t h i s  year we always had surp lus  t ags  ava i lab le  a f t e r  the  
drawing. There was r e a l l y  no reason the  l o c a l s  could not hunt, but i t 's  
another s t e p  they don' t  r e a l l y  care  for .  

A l l  of our  a n t l e r l e s s  hunting is f o r  population con t ro l  o r  damage cont ro l  
and it is a l l  on permit o r  l imited en t ry  basis .  We i n s t i t u t e d  what we c a l l  
a pool hunt, f o r  lack of a b e t t e r  t e r n  a few years  ago. The b i o l o g i s t s  
recommend a damage hunt f o r  e i t h e r  county o r  a u n i t  o r  group of u n i t s .  
B io log i s t s  ask f o r  a number of t ags  t o  i ssue  a s  damage occurs. Commission 
ac t ion  w i l l  provide him t h a t  number of t ags  and then he is given a time 
period i n  t he  regula t ions  t o  a l e r t  people t o  t he  time t h a t  they may be 
hunting i f  they g e t  t h a t  p a r t i c u l a r  tag .  Then the  b io log i s t  has t he  
f l e x i b i l i t y  t o  use those t ags  a s  he wishes. He is not confined t o  put t ing  
a l l  of t h e  hunters  i n  t h a t  p a r t i c u l a r  hunt out t he re  a t  any one time. He 
can i s sue  two o r  t h ree  o r  a ha l f  dozen t ags  f o r  a p a r t i c u l a r  problem t h a t  
happens t o  come along. It has worked very well  f o r  us .  It has given our  
b i o l o g i s t s  t he  f l e x i b i l i t y  t h a t  they want and the  hunters  seem t o  be q u i t e  
s a t i s f i e d .  We guarantee a l l  of them a seven day hunt which is t he  same 
type of hunt t h a t  every o the r  a n t l e r l e s s  hunter i n  Oregon g e t s ,  s o  it has 
worked q u i t e  wel l .  

The hunt per iods may run from November t o  December; some even l a t e r  u n t i l  
t he  end of March i n  some instances.  So, t he re  is a long period of time 
during which the  successful  appl icant  has t o  s tand by and wait  f o r  a c a l l  
from our  b io log i s t s .  

W e  t r i e d  t o  implement a f i v e  year plan a few years ago and passed a few 
pieces of it through the  Commission. Some of t he  plan involved l imited 
en t ry  and we did not ge t  t h a t  adopted. A major reason was t h e  f a c t  t h a t  we 
do have some f e e  hunting operat ions going on i n  some of our more popular 
northwest Oregon areas .  The Commission did not want t o  impose a l imited 
en t ry  on these  people, s ince  it would c e r t a i n l y  a f f e c t  t h e i r  operat ions.  
That s i t u a t i o n  has been a t  a s t a n d s t i l l  t o  date .  

We t r i e d  t o  ge t  a ca l f  o r  sp ike  only hunt i n  some areas  of western Oregon 
but t h a t  d i d n ' t  go through. We have been involved i n  a number of 
a c t i v i t i e s  i n  western Oregon t o  enhance Roosevelt e lk .  There is a l o t  of 
u n f i l l e d  h a b i t a t  a s  a r e s u l t  of timber management a c t i v i t i e s .  



ELK STATUS for 
1988 Western States & Provinces Elk Workshop 

Attending Representative's Name A1 Polenz Oregon 
State or Prov~nce 

No. of Winter ing 
Elk (note species) Rockv Mtn. 55 .ooo Comment : 

Rooseve l t 51,000 
Rocky Mtn. 

Bul ls/100 Cows (winter) 7 Range 3 to 20 Comment : 

Rooseve 1 t 12 7 t o  12 
Rocky Mtn. 

CalvasiiCG Csws (winter) 39 Range 21 to 67 Coinment : - 
Rooseve 1 t 3 4 Range 21 t o  57 

ResidentTags,Rlfle* 107,741 Bow 16,832 Total 124,573 

Non-Resident Tags, Rifle*4,265 Bow 1,148 Total 5,413 
(*lncl. muzzleloader) 

Grand Total 129,986 

Comment: 66% Rocky Mtn. (62,206 h u n t e r s  - 61%) 
34% Rooseve l t  (39,043 h u n t e r s  - 39%) 

Take of  Bulls, Rlfle 8,107 Bow 573 Total 8,680 

Takeof Antlerless, Rifle5023 Bow 724 k Total 5,747 

Grand Total 14.427 

Comment: 73% Rockv Mtn. ( e a s t e r n  Oregon) 

27% Roosevel t  . (22% Coast & 5% Cascades) 

Bull Hunter Success 10%" Total Hunter Success 14% 

How is Harvest Data Obtained Telephone survey (10% sample) 

* Does not i n c l u d e  e i the r - sex  r i f l e  o r  t h e  bow t a k e  

What Census Methods Used (Samp l e S l ze 1 Spr ing  (Feb. -Apr. ) herd 

composit ion and annual  t r end :  p r i m a r i l y  a e r i a l .  

Percent of Hunting by Drawing 3 1 % 



Page 2 

Contact Person for Mgt./Research Information A1 Polenz - Management 

Larry Bright - Research 

Other Comments: Starkey studv just starting 

Habitat mapping & modeling now into application phase 

Ongoing Research Subjects and Investigations: 

Elk/Deer/Cattle Equivalency Study - Starkey 

Roosevelc Elk Habitat ?ia?ping & Modeling 

Wildlife Investigations Lab - Reproductive, Aging, Physical Condition 

Heppner Unit Summer Range Telemetry Study 

Cascades and Blue Mtns. Telemetry 

Recent Elk Publications: 

None since last w o r k s h o ~  



We have a fairly active transplant program going on where we move a hundred 
or more animals a year. 

Another program, even though we say we do not pay damages, is what we call 
a green forage program. This is an attempt to provide forage on private 
lands. In my mind, this is compensation for use of those range lands. Elk 
may be on a particular landowners property for months. It has been 
received very well by the landowners. It is attracting, in some cases, 
animals off damage issue situations onto places where either the landowners 
are tolerable of the animals or else onto some public lands. It is not 
confined strictly to private land. 

We do some work on public lands. It has been a very positive step. We 
spend over a million dollars a biennium - statewide on the green forage 
program. It does take a lot of money to administer but we are getting a 
lot of good, positive relations with landowners. We have been doing a lot 
of telemetry work - we probably have on the order of 250 radio transmitters 
around the state primarily in the Cascades and northeastern Oregon. We are 
defining seasonal ranges and identifying a lot of movement across unit 
boundaries. We are also finding out how these elk are reacting to major 
timber management activities going on throughout the state. 

We are just starting the Starkey project out of La Grande in northeast 
Oregon, in cooperation with the Forest Service. Our Department's part of 
it is a livestock, deer, and elk equivalence test and we are also trying to 
get a breeding bull experiment started. 

UTAH STATUS REPORT 

Grant Jense, 1596 West North Temple, Salt Lake City, Utah 84116 

Elk were prevalent throughout the mountainous areas of northern and central 
Utah prior to settlement by European man. Unrestricted hunting following 
settlement eliminated most of the elk from Utah by the turn of the century. 
Only a remnant population remained in the Uinta Mountains. 

To reestablish elk in the state, interstate elk transplants were initiated. 
Between 1912 and 1925, 200 elk were brought into the state, mostly from 
Yellowstone National Park and Jackson, Wyoming and released in ten areas 
around the state. Between 1929 and 1950 an additional 165 head were 
relocated within the state on twelve areas. 

Elk hunting opportunity prior to 1967 was very limited. In 1966, 2,302 elk 
permits were issued and 910 elk were harvested. Permits were issued under 
a quota system on a unit basis. A permittee had to draw for the 
opportunity to hunt and a five year waiting period was imposed on all elk 
permittees. There were relatively few elk hunters in Utah and therefore, 
not a lot of support for an aggressive elk management program. 

In 1967, part of the elk management units were put into a general season 
bull permit hunting strategy (open area) and by 1970 the majority of units 
were being hunted under this system. At the inception of general season 



ELK STATUS for 
1988 Western States & Prov~nces Elk Workshop 

Attending Re~resentat lve 's  Name ~ ran f  K. &nse Utah 
State or Provlnce 

No. o f  Wintering 
E lk  (note species) -. Comment: ~ 1 k  arc still 

preseason 
Bul ls/100Cows( i r lntec) 71 R a n g e x t o 2  ~ ~ e n t :  J Z e z .  

cnllect prrst a e ~ l l / l / c m  r n t  

Calves/100 Cows (winter 1 52 Range 4 7  t o  61 Comment: 

. Resident Tags, R i f l e *  29.457 Bow 2.523 Total 31.980 

Non-Resident Tags, R l f l e *  1,037 Bow 120 Total 1.157 
( * l nc l .  muzzleloader) 

Grand Total 33.137 

Comment : 

Take o f  Bu l l s ,  R i f l e  4,342 Bow 287 Total 4,629 

Take o f  Antler less, R i f l e  962 Bow 20 Total 982 

Grand Total 5,611 

Comment : 

unlimited permits - 1SX; muzzleloader 28X 
8 ~ 1 1  Hunter Success u t e d  bermits 83% Total Hunter Success 17%* 
*Includes archery 

How i s  Harvest Data Obtained - re- 

- What Census Methods Used (Sample Size) Pixed most w i n t e r  

ranees are censused after a cover. 

Percent o f  Huntlng by Drawing 9% of Dermits% 
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Contact Person for Mgt./Research Information Grant K. Jense 

1596 West North Temple, Salt Lake City, UT 84116 

Other Comments: 

Ongoing Research Subjects and Investlgattons: 

Eardvare Ranch Studies: 1) Testing of various drugs for tranquilizing 

and immobilizing elk; 2) Pregancy rates and clving dates for Cache Elk Unit. 

Seasonal ranRe and movenent patterns of elk on the La Sal Mountains and 

Cedar Mountain. 

Recent Elk Pub1 tcatlons: 

t Selection. Foraging Behavior, and Dietary Nutrition of Elk in 

Burned Forest. Journal of Ranze aLanagetaent Vol. 40, No. S., Sept,, 19, 

v rate and conce~tion season in the Cache Elk herd, Utah, 1987. 

*sty 



bu l l  permit hunting, t h e  s t a t e s  e l k  population was estimated a t  about 
6,000. Under t h e  permit quota system, s u f f i c i e n t  a n t l e r l e s s  permits were 
issued each year  t o  keep e l k  herds suppressed from 1925 t o  1966. 

During t h e  pas t  22 years ,  s u b s t a n t i a l  progress  has been made. Elk numbers 
have increased from about 6,000 i n  13 management u n i t s  t o  approximately 
40,000 head on 34 management u n i t s .  Hunter numbers have a l s o  increased t o  
about 33,000. By put t ing  most of t he  hunting pressure on t h e  bu l l  segment, 
t h e  herds  were re leased  and s t a r t e d  t o  expand. With increases  i n  e l k  
numbers and hunting pressure,  e l k  moved i n t o  adjacent  areas .  Due t o  a 
combination of n a t u r a l  movement and t r a n s p l a n t s  of more than 1,000 animals 
s ince  1973, e l k  now inhabi t  t he  majori ty  of s u i t a b l e  range i n  t h e  s t a t e .  
W e  a r e  presen t ly  working on four  agreements f o r  re introducing e l k  i n t o  
former hab i t a t s .  I f  t h i s  t rend  continues f o r  t he  next f i v e  t o  t e n  years ,  
t h e  major i ty  of h a b i t a t  should be f i l l e d  with a t o t a l  population of 60,000- 
70,000 e l k .  

A t  l e a s t  p a r t  of t h e  success  f o r  increased e l k  numbers i n  t he  s t a t e  can be 
a t t r i b u t e d  t o  a change i n  a t t i t u d e  f o r  e lk .  Utah has t r a d i t i o n a l l y  been a 
mule dee r  s t a t e .  There has been some r e s i s t ance  t o  increasing e l k  numbers 
by pas t  Division of Wi ld l i fe  Resources employees and the re  has been a 
s u b s t a n t i a l  amount of r e s i s t ance  from t h e  l ives tock  community and land 
managing agencies.  Many landowners now perceive e l k  a s  an a s s e t  ins tead  of 
a l i a b i l i t y .  Personnel i n  land managing agencies now come from a d ive r se  
background, not s t r i c t l y  from ag r i cu l tu re .  Also, e l k  hunting is becoming 
very popular i n  Utah. Hunters a r e  demanding more opportunity and a r e  
support ive of programs t o  increase e l k  numbers. 

General season b u l l  permit hunting has been good f o r  increasing Utah's e l k  
herds,  however, it does have some drawbacks. With most of t h e  hunting 
pressure on b u l l s ,  t h i s  segment of t h e  herd is turned over r ap id ly  with 66 
percent  of t he  1987 open a r e a  harvest  being year l ing  bu l l s .  Most e l k  
hunters  i n  Utah a r e  happy wi th  being ab le  t o  k i l l  an e lk .  However, t he re  
is an increasing demand f o r  more mature b u l l s  and t h e  opportunity t o  hunt 
under l e s s  crowded condi t ions.  

Utah is presen t ly  developing management plans f o r  each of its e l k  un i t s .  
Various methods a r e  being used t o  g e t  publ ic  input and an attempt w i l l  be 
made t o  provide a d i v e r s i t y  i n  hunting opportuni ty  t o  t r y  t o  s a t i s f y  t h e  
d e s i r e s  of t h e  var ious  publ ics .  

WASHINGTON STATUS REPORT 

Rolf Johnson, Big Game Program Manager 

Elk Management i n  Washington 

I n  t h e  l a s t  few years ,  t h e  Washington Department of Wi ld l i fe  has  made major 
changes i n  hunting seasons t o  provide q u a l i t y  hunting oppor tun i t ies .  The 
Department s o l i c i t e d  hunter  d e s i r e s  from sportsmen through monthly meetings 
and publ ic  opinion surveys. Some hunters  wanted bigger b u l l s ,  o the r s  
wanted l e s s  crowded hunting and o the r s  wanted more meat i n  t h e  f r eeze r .  I t  
became evident  t h a t  sportsmen have a v a r i e t y  of op t ions  about qua l i t y .  The 



perception of qua l i t y  d i f f e r s  widely from one person t o  another.  The 
Department and Wild l i fe  Commission responded t o  these  q u a l i t y  d e s i r e s  by 
providing a va r i e ty  of oppor tuni t ies  so  the  hunter  could choose the  type of 
hunting experience desired.  

Weapon Select ion 

I n  1983, t h e  Wildl i fe  Commission d i rec ted  the  Department t o  d r a f t  major 
changes i n  hunting seasons f o r  t h e i r  considerat ion i n  1984. These changes 
i n i t i a t e d  i n  1984 became known a s  "Resource Allocation". The cornerstone 
of Resource Allocation is weapon se l ec t ion .  A hunter has t o  choose one 
hunting method (modern f i rearm, archery, o r  muzzleloader) and cannot buy an 
addi t iona l  t ag  f o r  another hunting method. The weapon se l ec t ion  concept 
has been very cont rovers ia l  and i n i t i a l l y  r e su l t ed  i n  reduced e l k  t a g  
s a l e s .  Since 1984, however, e l k  t ag  s a l e s  have s t a b i l i z e d  and the  weapon 
se l ec t ion  concept has gained i n  popular i ty .  

Limited Entry 

One aspect  of q u a l i t y  management i n  Washington is l imi ted  en t ry  hunts.  
The e rupt ion  of M t .  S t .  Helens i n  1980 led t o  the  c losure  of one of t h e  
most popular e l k  hunting a reas  i n  t he  s t a t e .  The M t .  S t .  Helens area was 
closed t o  hunting during the  mountain's uns tab le  two years  following 
erupt ion.   h he erupt ion c rea ted  a b l a s t  zone of 150,000 acres .  In  
addi t ion,  a deb r i s  s l i d e  of pumice and ash was seeded and f e r t i l i z e d  t o  
prevent e ros ion  and provide forage f o r  w i l d l i f e .  This a rea ,  devoid of 
f o r e s t  cover,  a t t r a c t e d  over a hundred e l k  from surrounding areas .]  

Because of t he  extreme v i s i b i l i t y  i n  t he  b l a s t  zone, very conservative 
seasons were implemented when hunting was resumed i n  1982. While some e l k  
were k i l l e d  i n  t he  1980 erupt ion,  recovery was rapid with exce l len t  
product ivi ty .  The two year c losure  protected b u l l s  f o r  t he  two years  and 
dramatical ly  changed the  age composition of b u l l  e lk .  P r i o r  t o  1980, f a l l  
post season surveys revealed one t o  two b u l l s  per  100 cows and very few 
branch an t l e r ed  bu l l s .  I n  1983, bu l l  r a t i o s  increased t o  60 per  100 cows 
and 53 percent of t he  b u l l s  were branched an t le red .  A l imi ted  en t ry  season 
was i n i t i a t e d  i n  two u n i t s  i n  t he  M t .  S t .  Helens area t o  r e t a i n  t he  d iverse  
age s t r u c t u r e  and provide q u a l i t y  hunting opportunity.  Public response t o  
these seasons has been favorable.  

I n  t he  l a s t  few years  o ther  a reas  where hunting pressure was excessive have 
been r e s t r i c t e d  t o  permit only hunting. Some areas  have l imi ted  
opportuni ty f o r  l a rge  branched a n t l e r  b u l l s  during t h e  r u t .  This pas t  year 
s i x  u n i t s  with a t o t a l  of 60 permits were open i n  e a r l y  October f o r  f i v e  
point  o r  l a r g e r  bu l l s .  In  some cases ,  u n i t s  adjacent  t o  na t iona l  park 
reserves  were open t o  e a r l y  permit only hunts t o  provide an opportuni ty not 
previously ava i lab le .  In  addi t ion ,  a couple of watersheds t h a t  were 
previously off l i m i t s  t o  hunting have been opened t o  hunting on a l imi ted  
permit bas i s .  



The l imited en t ry  seasons adopted i n  Washington w i l l  provide a  genuine 
trophy hunting opportunity. Unlike t h e  branched a n t l e r  only r e s t r i c t i o n s ,  
which tend t o  crop b u l l s  a  year o r  two o lder ,  l imi t ing  hunter  numbers 
allowed f o r  a  mixed age d i s t r i b u t i o n  and enables some b u l l s  t o  reach trophy 
s i z e .  

The disadvantage of l imi ted  en t ry  programs is t h a t  hunters  a r e  f u r t h e r  
cons t r ic ted  on the  remaining e l k  range. I f  excessive l imited en t ry  u n i t s  
a r e  added, e i t h e r  hunting qua l i t y  d e t e r i o r a t e s  beyond acceptable l i m i t s  i n  
t he  remainder of t he  s t a t e  o r  a l l  u n i t s  w i l l  have t o  be r e s t r i c t e d  t o  
permit only hunting a s  well. We bel ieve we have the  r i g h t  number of 
l imi ted  en t ry  u n i t s  a t  the present  time. 

Branched Antler  Seasons 

The most popular management change t o  provide q u a l i t y  hunting is branched 
a n t l e r  seasons. The Department has implemented branched a n t l e r  hunts i n  
some s i t u a t i o n s  t o  s a t i s f y  hunter d e s i r e s  f o r  branched a n t l e r  hunts but i n  
o ther  a reas  branched a n t l e r  seasons have been i n i t i a t e d  t o  improve herd 
product iv i ty .  

H i s to r i ca l ly ,  e l k  hunting regula t ions  i n  Washington have been any bul l  
seasons. The high hunter pressure has resu l ted  i n  heavy cropping of b u l l s  
and r e s u l t a n t  low b u l l  escapement. I n  t h e  1970's and e a r l y  19801s, post  
season e l k  surveys revealed only about f i v e  o r  s i x  b u l l s  per  100 cows. 
Some of t h e  branched a n t l e r  hunts have resu l ted  i n  b e t t e r  bu l l  escapement 
and accooomodated t h i s  hunter des i re .  

I n  western Washington, vegetat ion has poorer n u t r i t i o n a l  content  than i n  
t he  eas t e rn  p a r t  of the  s t a t e .  Research s tud ie s  ind ica te  t h a t  n u t r i t i o n  
a f f e c t s  year l ing  b u l l  maturi ty  and i n  areas  of poor n u t r i t i o n ,  yearl ing 
males do not  reach sexual maturi ty  u n t i l  the  cow's second o r  t h i r d  heat 
cycle .  Cows t h a t  a r e  bred l a t e  produce l a t e  ca lves  t h a t  have a poorer 
chance f o r  surv iva l  i n  t h e i r  f i r s t  winter .  In  a reas  where e l k  s e c u r i t y  is 
good and s u f f i c i e n t  mature b u l l s  a r e  ava i lab le  t o  breed the  COWS, t h i s  is 
not  a  problem. I n  many areas  of western Washington, however, s ecu r i ty  is 
not  adequate and i n s u f f i c i e n t  mature b u l l s  a r e  ava i l ab l e  t o  breed a l l  t he  
Cows i n  t h e i r  f i r s t  heat cycle.  The pro tec t ion  of year l ing  b u l l s  i n  some 
a reas  appears t o  improve herd product ivi ty .  

The f i r s t  branch an t le red  bu l l  u n i t s  were i n i t i a t e d  i n  1982. Since t h a t  
t ime, addi t iona l  branched a n t l e r  u n i t s  have been iden t i f i ed  and i n  1987 we 
had 29 u n i t s .  A l l  but  two branched a n t l e r  u n i t s  a r e  i n  western Washington. 

Road Management (Limited Vehicle Access) 

Over t he  l a s t  couple of decades, t he re  has been a  severa l  hundred-fold 
increase  i n  publ ic  road access on f ede ra l ,  s t a t e ,  and i n d u s t r i a l  f o r e s t  
lands. More hunters  can g e t  more place every year ,  leaving animals with 
l e s s  escape cover -- where the  animals have an edge on the  hunters.  A 
whole generat ion of hunters has grown up with t h i s  opt ion and many have 
come t o  bel ieve t h a t  b e t t e r  opportunity is the  end r e s u l t  of addi t iona l  
road access.  The r e s u l t ,  however, has been more r e s t r i c t i v e  hunting 



ELK STATUS for 
1988 Western States & Provlnces Elk Workshop 

Attending Representative's Name Rolf Johnson Washington 
State or Province 

No. of Wlnterlng 
Elk (note species) Rocky Mt. 28,000 Comment: 

Raosevel t . . 29,000 
Rocky Mt. 

Bulls/100 Cows (wlnter) 10 Range 3 to 2 Comment: 
Rooseve I t 
10 7 14 

Rocky Mt. 
Calves/100 Cows (winter) 40 Range 33 to 60 Cominent: 

Rooseve l t 
34 35 44 

Resldent Tags, Rlfle* 67,106 Bow 11,299 Total 78,405 

Non-Resldent Tags, Rlfle* 622 Bow 97 Total 71 9 
(*lncl. muzzleloader) 

Grand Total 79,124 

Comment : 

Take of Bulls, Rlfle 4065 Bow 369 Total 4434 

Take of Antlerless, Rifle 2154 Bow 602 Total 2756 

Grand Total 7190 

Comment : 

- -- 

Bull Hunter Success 6% Total Hunter Success 10% 

How Is Harvest Data Obtalned 3 wave questionnaire and game harvest 

report cards. 

What Census Methods Used (Sample Slze) Fixed wing and hellcopter. 6913 

elk surveyed during wlnter of 1986-87 

Percent of Hunting by Drawing 8 % 
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Contact Person for Mgt./Research informatlon Rolf Johnson, Management 

Ken Dlxon, Research 

Other Comments: 

Ongoing Research SubJects and Investigations: 

Habltat Development Impact Study - Colockum 

Forage Seeding - Western Washington 

Survey - Sightabl l i t y  Model 

Recent Elk Publlcatlons: 



regula t ions ,  l e s s  hunting freedom and opportunity,  fewer mature b u l l s  and 
bucks, and an adversely a f f ec t ed  recrea t ion  industry. A s  road d e n s i t i e s  
increase,  hunter opportunity ac tua l ly  decreases due t o  t h e  need f o r  
addi t iona l  and more r e s t r i c t i v e  hunting regulat ions.  

Vehicle access programs a r e  designed t o  s a t i s f y  a number of ob jec t ives  but 
t he  most common objec t ive  is simply t o  reduce disturbance. Some road 
management programs a r e  designed t o  provide q u a l i t y  recrea t ion  but o thers  
a r e  t o  improve herd s t r u c t u r e ,  reduce poaching and/or reduce 
landowner/sportsmen c o n f l i c t s .  

About half  of t h e  road management programs a r e  road c losures  during hunting 
season. These c losures  reduce hunter  crowding and enhance bu l l  escapement. 
This i n  t u r n  leads  t o  increased trophy animals and qua l i t y  hunting 
opportunity.  Many of t he  remaining vehic le  access programs a r e  year  
round but some vehicle  access a r eas  a r e  closed only during c r i t i c a l  
seasons. 

The Department has a goal of implementing some type oi! road management 
program i n  10-15 percent of t he  comanercial f o r e s t  land base i n  Washington. 
So f a r ,  about e igh t  percent of commercial f o r e s t s  o r  900,000 acres  of land 
a r e  i n  a vehicu lar  access program. Road management programs a r e  producing 
q u a l i t y  hunting oppor tuni t ies  and publ ic  opinion surveys show they a r e  
popular with most hunters.  

WYOMING STATUS REPORT 

Vern S t e l t e r ,  Wyoming Game and Fish  Department 

When I found out I was going t o  be giving t h i s  presenta t ion ,  t he  f i r s t  
thing I d id  was c a l l  Rolf Johnson and ask him what he wanted me t o  t a l k  
about - he s a i d ,  b l e s s  h i s  hea r t ,  I want you t o  summarize s tatewide e l k  
management i n  Wyoming. I want you t o  i n t e r j e c t  humor i n t o  t h i s  because 
these  th ings  g e t  a l i t t l e  dry  - asking someone t o  summarize e l k  hunting 
programs i n t o  t e n  minutes is kinda l i k e  asking him t o  descr ibe the  Rise and 
F a l l  of t he  Third Reich i n  t h ree  sentences.  You can do it, by saying 
something l i k e  - they rose,  they l o s t ,  and went away. This  is very 
concise,  p rec i se ,  accurate ,  j u s t  not very informative. SO, I th ink  l i k e  
the  r e s t  of t h e  people t h a t  preceded me, I am going t o  s e l e c t  a couple of 
th ings  t h a t  a r e  of s p e c i f i c  i n t e r e s t  t h a t  a r e  going on today i n  Wyoming. 

The demand f o r  e l k  continues t o  be high i n  Wyoming a s  i n  most o ther  s t a t e s .  
Last year we so ld  about 50,000 l icenses .  Based on the  number of 
unsuccessful appl icants ,  we could have so ld  near ly  80,000 i f  we had half  
t he  e l k  population t o  support t h a t  number of hunters.  Our s tatewide hunter  
success r a t e  l a s t  year was over 27 percent and our  harvest  was over 12,000. 
This probably goes a long i n  explaining why the  e l k  hunting demand e x i s t s  
p a r t i c u l a r l y  among the  nonresident hunters .  

The economy of t he  s t a t e  of Wyoming benef i t s  a g rea t  dea l  from the  e l k  
hunter  l i k e  it does i n  every s t a t e .  Last year it benefi ted t o  t he  tune of 
about 25 mi l l i on  d o l l a r s  i n  hunter expenditures.  The f l i p  s i d e  of t h i s  is 
t h a t  t he  Game and Fish  Department went i n t o  the  red by about $800,000 i n  



t h e  e l k  program. We took i n  about 2.7 mi l l ion  d o l l a r s  i n  l i c ense  revenues, 
but we spend about 3.5 mi l l i on  i n  our e l k  management program. This  is due 
i n  l a rge  p a r t  t o  t h e  cos t  of running about two dozen feed grounds 
throughout t h e  northwest p a r t  of t h e  s t a t e  i n  order  t o  make up f o r  l o s se s  
of win te r  h a b i t a t  there .  Without t h e  feed grounds, we couldn ' t  maintain 
t h e  e l k  population t h a t  we cu r r en t ly  have there .  

Fortunately,  we have very successful  mule deer  and antelope programs t h a t  
run i n t o  t he  black and those programs c a r r y  t he  e l k  program a s  wel l .  One 
of t h e  br igh t  spo t s  i n  e l k  management i n  Wyoming is archery hunting. I t  is 
gaining i n  popular i ty  a s  it is, I suppose, almost everywhere e l s e .  This is 
good i n  severa l  ways. I t  is good f o r  t he  hunters  who a r e  unsuccessful i n  
drawing r i f l e  l i c enses ,  because it o f f e r s  an a l t e r n a t i v e  t o  not hunting a t  
a l l ,  and it is considered by our  bow hunters  t o  be a good q u a l i t y  hunt. I t  
is good f o r  t h e  economy because bow hunters  spend q u i t e  a few days i n  t h e  
f i e l d  - everyday they spend i n  t h e  f i e l d  c o s t s  money which bene f i t s  t he  
l oca l  economy. It is good f o r  t h e  e l k  populations because bow hunters ,  a t  
l e a s t  i n  Wyoming have maintained notor iously low success  r a t e s .  Bow 
hunters  do have a r a t h e r  low success  r a t e  and you can g e t  a l o t  of 
r ec rea t ion  without much c o s t  t o  t h e  resource. 

I n  p o l i t i c s ,  t h e  Department is continuing t o  success fu l ly  e lude e f f o r t s  t o  
br ing us  under t h e  con t ro l  of t h e  l e g i s l a t u r e .  Leg i s l a t i ve  con t ro l ,  a s  
some of you i n  o the r  s t a t e s  know, can be a double edge sword and we 
cont inue,  s o  f a r ,  t o  be f i n a n c i a l l y  independent from s t a t e  general  fund 
monies and from t h e  p o l i t i c a l  s t r i n g s  t h a t  a r e  always at tached.  With any 
kind of luck we w i l l  remain f i n a n c i a l l y  independent throughout e t e r n i t y .  

I n  Wyoming a s  i n  o the r  s t a t e s  we have spent  a l o t  of time i n  t h e  l a s t  few 
years  impressing upon our c i t i z e n s  t h e  economic value of w i l d l i f e .  W e  have 
given presen ta t ions  t o  ranching seminars, and numerous economic development 
symposiums t h a t  spr ing  up i n  most s t a t e s  when you have a bust  economy l i k e  
outs .  We have spent  time emphasizing t h a t  w i l d l i f e  is  more than a pes t  t o  
ranchers  and samething nea t  f o r  t o u r i s t s  t o  look a t .  We encourage t h e  idea 
of w i l d l i f e  being a economic force  f o r  many people, both i n  nonconsumptive 
and consumptive matters. We may have overemphasized t h i s  t o  some of t h e  
wrong people probably i n  Wyoming a s  evidenced by a couple of t h e  b i l l s  t h a t  
were introduced i n  t h e  recent  l e g i s l a t i v e  season. 

F i r s t ,  t h e r e  was p r i v a t i z a t i o n  b i l l  which would have i n  e f f e c t  given 
ownership and a l l  management op t ions  t o  t h e  landowners f o r  a l l  w i l d l i f e  
t h a t  e x i s t s  on h i s  land, including the  s e l l i n g  of l i c enses ,  e t c .  Secondly, 
t he re  was an o u t f i t t e r s  sponsored b i l l  t h a t  would have required t h a t  a 
c e r t a i n  percentage of hunters  would be only allowed t o  buy l i cense  and hunt 
on publ ic  land i f  they f i r s t  h i red  an o u t f i t t e r .  I th ink  t h e  f o l k s  from 
Montana, Idaho, and Nevada, maybe some o the r  s t a t e s ,  have had these  
experiences.  The p r i v a t i z a t i o n  b i l l  s a i d  e s s e n t i a l l y  I want t o  own the  
s t a t e ' s  w i l d l i f e .  The o u t f i t t e r  b i l l  s a i d  I want t h e  people who own it and 
its h a b i t a t  t o  pay me before they  can use it. Both of these ,  of course,  
c a r r i e d  t h e  idea of economic ga ins  much too  f a r .  Both b i l l s  f a i l e d ,  due i n  
l a rge  p a r t  t o  a loud publ ic  outcry aga ins t  it. They w i l l  r e tu rn ,  I am sure  
and t h e i r  message is p r e t t y  c l e a r .  I f  w i l d l i f e  is valuable ,  I want a l l  I 
can g e t  from it and I r e a l l y  don ' t  ca re  much i f  t he  publ ic  l i k e s  t h i s  o r  



not. I guess in retrospect this reaction was as inevitable as undesirable. 
It undercuts the basic idea of wildlife being publicly owned as well as 
managed for the good of the general public. 

Our department is trying to maintain a good balance between proper 
management for the good of the general public on one hand and the 
maximization of economic gains on the other. As you all well know, this is 
a tricky business - it is especially tricky in Wyoming where the most 
valuable resource has always been publicly owned. There is a constant 
maneuvering to see who is going to get the biggest piece of the pie. The 
pressures that this brings to bear is inevitably going to be political. 
And they will influence elk management at all levels. Juggling these 
pressures will be one of the bigger challenges many of us will face in the 
near future. Successful maneuvering in dealing with this problem will 
require that we have a strong public involvement. Any major change in 
management direction that favors a few commercial interests will always be 
at the expense of the general public and of course the general public owns 
the animals and their habitat and pays for their upkeep. I think, as 
resource managers, we owe the owners and landowners of our resource as much 
effort as we can to prevent this sort of thing from happening. 



West ern 
ELK STATUS for 

States & Provinces Elk Workshop 

Attending Representatlve's Name Vern Stelter Wyom i ng 
State or Province 

No. of Wlnterlng 
Elk (note species) 67,897 Comment : For post- 

season 1986-87. 

Bulls/100 Cows (wlnter) 16.4 Range 4 to 50 Comment : 

For post-season 1986-87. 

Calves/100 Cows (winter) 38.5 Range 15 to 73 Comment: 

For post-season 1986-87. 

Resldent Tags, Rlfle* 35,155 Bow 4,877 Total 40,032 

Non-Resident Tags, Rlfle* 7,172 Bow 667 Total 7,839 
(*lncl. muzzleloader) 

Grand Total 47,871 

CoIment: Number of llcenses sold for 1987 huntlng season. 

Take of Bulls, Rlf le 6612 Bow Total Total 
Bow - 

Take of Antlerless, Rifle 4995 Bow 443 Total 

Grand Total 12,050 

Harvest for 1987 huntlng season, archery harvest not 

separated by antlered and antlerless. 

Bull Hunter Success Total Hunter Success 27.4% 

How Is Harvest Data Obtalned Questlonnaire, Field Checks and 

Check Statlons 

What Census Methods Used (Sample Slze) Helicopter and flxed-wing surveys. 

Percent of Hunting by Drawing 50 X 

-168- 
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Cantact Person far Mgt./Research Information Harry Harju, Blologlcal 
Services Supervisor, Wyoming Game and Flsh Department, Cheyenne, 
Wyoming, 82001. 307-777-6942 

Other Comments : 

- - -- 

Ungoing Rasearch Subjects and fnvestlgatiom: 

Elk responses ta habitat altaratlons. 

Elk disturbances ta seismlc activltles. 

ETk and bruce l losi s 

Recunt Etk Pml lcat ims: 



ELK HABITAT IMPROVhmENT THROUGH TIMBm HARVESTING I N  WEST CJNTRAL ALBERTA 

Luigi E. Morgantini, Forest  Science, Universi ty  of Alberta  
Edmonton, AB, Canada, T6G 2Hl 

Dale Esl inger ,  Alberta  F ish  and Wild l i fe  Division 
Rocky Mountain House, AB, Canada, TOM 1TO 

Paul M. Woodard, Forest  Science, Universi ty  of Alberta  
Edmonton, AB, Canada, T6G 2Hl 

Abstract  

Approximately 355 hec tares  (877 acres)  of f o r e s t  a r e  being harvested i n  a va l ley  
adjacent  t o  one of t h e  most important e l k  winter  ranges i n  Alberta.  The main 
objec t ive  of t h e  logging operat ion is t o  c r e a t e  addi t iona l  winter  range. Timber 
harvest ing w i l l  c r e a t e  18 openings of i r r e g u l a r  shape, 360 m (1200 f t )  maximum 
width, i n  f o r e s t  h a b i t a t s  t r a d i t i o n a l l y  used by e l k  f o r  r e s t i ng  and escape. A t  
t he  present  time, forage production i n  these  h a b i t a t s  ranges between 45 and 145 
kg/ha (40-139 lb / ac re ) ,  whereas forage production from the  na tu ra l  winter  range 
v a r i e s  between 620 and 1677 kg/ha (552- 1494 lb /acre) .  The openings w i l l  not be 
re fores ted ,  but w i l l  be f e r t i l i z e d  and seeded with grasses .  Access roads w i l l  be 
reclaimed. Logging is being conducted i n  winter .  During the  f i r s t  year,  the 
d i s t r i b u t i o n  of e l k  d id  not appear t o  be d i r e c t l y  a f fec ted .  

In t roduct ion  

The value of timber harvest  operat ions i n  c r ea t ing  e l k  h a b i t a t s  is still a 
subjec t  f o r  controversy. There is s i g n i f i c a n t  evidence t h a t  suggests  logging 
can be bene f i c i a l  by increasing vegetat ion he terogenet i ty  and forage 
a v a i l a b i l i t y  i n  otherwise uniform f o r e s t  s tands  (Irwin 1976, Ward 1976). But 
o the r  r epo r t s  suggest harvest ing is bad f o r  e l k  because of major h a b i t a t  losses  
due t o  dis turbance (Beall  1974), increased vehicu lar  t r a f f i c  (Leege 1976), and 
changes i n  s i t e - s p e c i f i c  h a b i t a t  requirements (Lyon and Ward 1982). The s i z e  of 
cutblocks appears t o  be an important va r i ab l e  i n  determining t h e  magnitude and 
type of e f f e c t .  Some s tud ie s  have shown t h a t  cutblocks should not be l a r g e r  than 
16 hec tares  39.5 ac re s )  (Lyon 1976). However, o the r s  have reported heavier e l k  
use  of cutblocks of considerable l a r g e r  s i z e  (Hershey and Leege 1975). 

The v a r i e t y  of responses by e l k  t o  timber harvest ing operat ions r e f l e c t s  t he  
wide range of environmental condi t ions i n  which elk-timber harvest  s t u d i e s  have 
been conducted. Attempts have been made t o  develop guide l ines  t o  enhance e l k  
h a b i t a t s  through logging (Black e t  a l .  1976, Thomas e t  a l .  1976, Thomas 1979). 
S t i l l ,  t h e  response of e l k  populations t o  timber harvest  appears t o  be la rge ly  
determined by s i t e -  s p e c i f i c  environmental condi t ions and the  animals previous 
exposure t o  human a c t i v i t i e s .  Direct  and i n d i r e c t  cause and e f f e c t  r e l a t i onsh ips  
a r e  o f t e n  s i t e - spec i f i c .  Consequently, w i l d l i f e  managers o f t en  lack  the  
information needed f o r  carrying out cos t  e f f e c t i v e  and e f f i c i e n t  management 
programs. 



The Ya Ha Tinda Region 

Along the  Eastern Slopes of the  Rocky Mountains i n  west- cen t ra l  Alberta, there  
are grass-shrubland ranges t h a t  have been h i s t o r i c a l l y  used by e lk  a s  winter 
habi ta ts .  Presently, i n  s p i t e  of e l k  hunting r e s t r i c t i o n s ,  most of these ranges 
support fewer animals than i n  the  past.  It is not known whether t h i s  is due t o  
changes i n  the  s t ruc tu re  and composition of the vegetation, thus lower carrying 
capacity, o r  t o  a delay i n  the  recovery of the  loca l  e l k  population, which was 
l i b e r a l l y  hunted i n  the  1960's. 

The 10,880 acre (4,533 ha) Ya Ha Tinda Ranch is one of the  most important e l k  
winter ranges in  Alberta. Si tuated along the  Red Deer River va l ley ,  
approximately 10 km ( 7  miles) from the  eas tern  boundary of Banff National Park, 
the area is characterized by an extensive rough fescue (Festuca scabre l la  Torr.) 
grassland surrounded by shrublands and coniferous fores ts .  The federa l ly  owned 
horse ranch, which is s i tua ted  on t h i s  ro l l ing  grassland is used a s  winter range 
by a large number of e l k  t h a t  migrate out of Banff National Park every f a l l  
(Morgantini and Hudson 1988). During average weather conditions, 350-500 
animals winter i n  the  area. However, a s  many a s  800-900 have wintered on the  
fescue p r a i r i e .  Rough fescue is  the  dominant component of the  e l k  winter d i e t  
(80- 90%; Morgantini and Hudson 1985, 1989). The Ya Ha Tinda Ranch a l so  supports 
an average of 180 horses over the  winter months. 

Range conditions and forage production vary depending on species composition and 
grazing conditions. A s  determined on s imi lar  adjacent winter ranges i n  1982 
(Morgantini and Russel 1983), grassland cornunit ies  associated with well 
drained, gravelly s o i l s  have low forage production (e.g. rough fescue- bearberry 
(Arctostaphylos uva u r s i  [L.] Spreng.) o r  rough fescue-hooker's oa t  grass  
(Helictotrichon hookeri [Scribr  . ] Henr. ) communities: 348-410 kg/ha; 310-365 
lbs/acre) .  The forage production of o the r  coammnly used p lant  communities such 
as shrubby cinquefoil  (Po ten t i l l a  f ru t i cosa  L.) -rough fescue o r  rough fescue- 
wheat grass  ( m y r o n  spp.), ranges between 1313 and 1654 kg/ha (1169-1473 
lbs/acre) .  

Forage production may a l s o  vary depending on the  amount of spring-summer 
prec ip i ta t ion  and grazing pressure. In  1962 and 1973, forage production averaged 
466-1358 kg/ha (415-2100 lbs/acre)  and 122-1 134 kg/ha (109-1010 lbsfacre)  , 
respectively (McGillis 1977). Due t o  human a c t i v i t i e s  and hunting by nat ive 
people, e l k  tend t o  over-use remote port ions of the  ranch and under use others  
(Morgantini and Hudson 1979). Therefore, there a r e  port ions of the  winter range 
t h a t  have been heavily overgrazed. 

The Ya Ha Tinda Ranch grassland is surrounded by extensive lodgepole pine (Pinus 
contorta  var.  l a t i f o l f a  Engelm.), white spruce (Picea glauca (Moench) Voss) and 
Engelmann spruce (Picea engelmannii Parry ex Engelm.) fo res t s .  The understory is 
mostly represented by buffalo berry (Sheperdia canadensis (L.) Nutt.) i n  pine 
fo res t s ,  and by willow species (Sal ix  spp.) i n  the  wetter  spruce fores ts .  
Hairy wild rye (Elymus innovatus Beal) is the  dominant grass  species. The 
f o r e s t s  a re  generally dense and large amounts of deadfal l  a re  common. These 



conditions provide excellent  hiding and res t ing  cover, but palatable forage is 
limited. Rough fescue is not well represented. The t o t a l  herbaceous production 
of these f o r e s t s  ranges between 45 and 156 kg/ha (40-139 lbs/acre) .  

Timber Harvest i n  the  Bighorn Creek Valley 

In an attempt t o  expand the  winter range available t o  the  e l k  population and t o  
encourage animals t o  remain i n  the  region year-round, the  Alberta Fish and 
Wildl ife  Division, i n  conjunction with the Alberta Forest Service, has developed 
an extensive timber harvesting program i n  the  Bighorn Creek drainage (Burrington 
e t  e l .  1986). The area  is immediately adjacent t o  the  Ya Ha Tinda Ranch 
grassland and, a s  such, it o f fe r s  an unique opportunity f o r  habi ta t  management. 
Timber harvesting i n  the  area w i l l  be a one pass operation t h a t  w i l l  be 
completed over two winters (1987/88 and 1988/89). A major consideration in  
developing the  harvesting system was t o  minimize the  impact of cut t ing  and 
extract ion.  The cutblock layout plan was developed with the  input from wi ld l i f e  
b io logis ts ,  landscape fo res te r s  and s i l v i c u l t u r a l i s t s .  It cons i s t s  of eighteen, 
well spaced and v i sua l ly  pleasing cutblocks, with i r r egu la r  shapes t o  maximize 
forest-edge e f fec t .  Wherever possible, the  width of the  cutblocks w i l l  not 
exceed 360 m (1200 f t ) .  In t o t a l ,  some 355 hectares (844 acres)  of fo res t  cover 
w i l l  be harvested f o r  approximately 103,000 cubic meters of timber. Cutting w i l l  
a f f e c t  about 6% of the  watershed and 12% of the  fores ted  area of the  drainage. 
The ~ u t b l o c k s  w i l l  not be reforested,  but w i l l  be f e r t i l i z e d  and seeded with an 
appropriate grass  mixture. Logging roads w i l l  be reclaimed t o  the  or ig inal  
contour. No motorized access w i l l  be permitted. Hunting w i l l  continue, with 
horses being the  primary mode of t r ave l .  Due t o  the  recrea t ional  value of the  
area,  reclamation and seeding w i l l  be financed through a specia l  habi ta t  fund 
e n t i t l e d  "Buck f o r  Wildlife Trust Fund". This fund is accrued mainly through 
p a r t  of the  proceeds from the  s a l e  of hunting and f i sh ing l icences 
(approximately 2.3 mil l ion Canadian do l l a r s  per  annum). 

The Elk-Logg ing Study 

The presence of a major e l k  winter range i n  the  inmediate v i c i n i t y  of a logging 
area  o f f e r s  a unique opportunity t o  t e s t  the  response of the  animals t o  logging 
and t o  evaluate the  effect iveness of logging a s  a technique t o  c rea te  e lk  
hab i t a t s  along the  eas tern  slopes of Alberta. A'study funded by the  Alberta 
Recreation, Parks and Wildl ife  Foundation, the  Alberta Fish and Wildlife 
Division, and the  University of Alberta has been i n i t i a t e d .  Changes i n  e l k  
movements and d i s t r ibu t ion ,  food habits ,  forage qua l i ty  and production, 
vegetat ional  changes and the  use of cutblocks w i l l  be monitored over several  
years. These r e s u l t s  w i l l  be compared t o  those from Morgantini (1988). 



I n i t i a l  Resul ts  

Logging operat ions began on December 1, 1987 and continued u n t i l  March 15, 1988. 
During the  f i r s t  winter ,  the  access  road system was b u i l t .  I n  addi t ion ,  four  
cutblocks on the  west s i d e  of t he  va l l ey  and one on t h e  e a s t  s i d e ,  immediately 
adjacent  t o  t he  Ya H a  Tinda Ranch grassland,  were cleared.  

It is t o o  e a r l y  t o  assess  the  value of t imber harvest  t o  t he  e l k  population i n  
t he  area.  However, some i n i t i a l  observat ions on t h e  impact of logging a c t i v i t i e s  
can be made. 

During the  winter  of 1987/88, logging was mostly r e s t r i c t e d  t o  a small  s ec t ion  
of t h e  val ley.  The impact of logging a c t i v i t i e s  on t h e  t r a d i t i o n a l  movements and 
d i s t r i b u t i o n  of e l k  appears t o  be l imited and f a i r l y  i n s ign i f i can t .  Despite t he  
presence of newly constructed roads, and ac t ive  logging i n  t h e  a rea ,  e l k  
followed the  same well  worn t r a i l s  t o  and from t h e  open grassland t h a t  they have 
been known t o  use i n  p a s t  years  (Morgantini 1988). No la rge  herd was de tec ted  in  
t he  v i c i n i t y  of cutblocks,  However, small  groups of animals (30-40) were 
repeatedly observed r e s t ing  i n  f u l l  s i g h t  of one cutblock, 200 m d i s t a n t .  
I n i t i a l  d a t a  from two f o r e s t  t r a n s e c t s  perpendicular t o  the  cutblock adjacent  t o  
the  Ya Ha Tinda Ranch grassland f u r t h e r  ind ica te  t h a t  e l k  were not a f fec ted  by 
a c t i v e  logging (Table 1). During a f i v e  day period when the  cutblock was being 
c leared ,  a cumulative t o t a l  of 151 beds and 225 f e c a l  groups were counted, an 
average dens i ty  of 1900 beds and 2800 f e c a l  groups per  hectare .  The f o r e s t  
i n t e r sec t ed  by t h e  t r a n s e c t s  is t r a d i t i o n a l l y  used f o r  cover during dayl ight  
hours (Morgantini and Hudson 1979, Morgantini 1988). 

TABLE 1. 

Elk f e c a l  groups and beds over two 200m long by 2m wide b e l t  t r a n s e c t s  i n  f o r e s t  
adjacent  t o  a cutblock. (The numbers represent  f i v e  days accumulation during 
the  a c t i v e  logging period.)  

Distance from 0-50 m 51-100 m 101-150 m 151-200m 
Cutblock 

Transect # l  
Fecal groups 15 4 1 
Beds 15 2 6  

Transect  #2 
Fecal groups 11 3 8 
Beds 8 3 1 

The l imi ted  impact of logging a c t i v i t i e s  on e l k  use pa t t e rns  is p a r t i c u l a r l y  
i n t e r e s t i n g  considering t h i s  spec ies  is known t o  be wary of human a c t i v i t i e s  
(Ward 1976). I n  addi t ion ,  t h i s  herd is a c t i v e l y  hunted by na t ive  people during 
win ter  and, hence, it tends t o  avoid man during t h i s  season. The impact of 



logging on elk distribution may have been mitigated by the physiography of the 
area, the location of the initial cutblocks, and the overall low level of 
logging activities. 

Conclusions 

Timber harvest in the Bighorn Creek valley has the potential to benefit the elk 
population in the region by creating additional range. The disturbance 
associated with logging may have a limited impact. But the success of the 
project will ultimately depend on the vegetation that will establish in the 
cutblocks. Elk in the region forage on the highly palatable rough fescue. It is 
possible that the animals can be forced by human activities away from the open 
grassland into the cutblocks. However, in the absence of highly palatable forage 
in the cutblocks, elk will be continuously drawn back to the native grassland. 
Therefore, when logging is completed, habitat management will have to address 
and compensate for any differential in forage quality and availability between 
the cutblocks and the native winter range. 
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MEETING THE DEMANDS OF ELK POPULATIONS AND RECREATIONAL USERS ON THE VALLE VIDAL UNIT 

Larry J. Temple, New Mexico Department of Game and Fish,  P.O. Box 486, Cimarron, New 
Mexico 87714 

Abstract  

In  1982 the  Pennzoil Corporation of Houston, Texas, which owns the  half  mi l l i on  acre 
Vermejo Park Ranch located i n  northeastern New Mexico, donated 100,000 acres  of t h i s  
ranch t o  t he  U.S. Forest  Service. This land donation was annexed t o  t he  Carson 
National Forest  and became known a s  the  Valle Vidal Unit. 

The high mountain t e r r a i n  of t h e  Valle Vidal Unit is home t o  an estimated 1,500 t o  
2,000 e lk .  The U.S. Forest  Service and t h e  New Mexico Department of Game and Fish 
entered i n t o  a memorandum of understanding t o  manage the  Valle  Vidal Unit  i n  a manner 
which w i l l  maintain,  p ro t ec t ,  and enhance the  h a b i t a t  f o r  e l k  and provide f o r  qua l i t y  
w i l d l i f e  or ien ted  recrea t ion  opportuni t ies .  In  order  t o  meet t h e  goals  of t he  
memorandum of understanding, t he  Forest  Service and the  Department of Game and Fish 
i n i t i a t e d  the  following management objec t ives  wi th  t h e  i n t e n t  of minimizing c o n f l i c t s  
between human a c t i v i t i e s  and w i l d l i f e  needs. 

1.  Closed t h e  majori ty  of t he  ex i s t i ng  roads on t h e  Unit t o  vehicu lar  t r a v e l .  

2.  Establ ished regula t ions  prohib i t ing  a l l  o f f  road vehicu lar  t r a v e l .  

3 .  Res t r i c t ed  vehicu lar  camping t o  designated campgrounds. 

4. Establ ished designated snowmobile use a reas  open only when e l k  have migrated out 
of t he  area.  

5. Establishment of seasonal c losure a reas  designed t o  p ro t ec t  e l k  on t h e i r  calving 
grounds and winter ing grounds. 

6 .  Allowing e l k  hunting on a l imi ted  permit system. 

7. I n i t i a t e d  an e l k  population monitoring program t o  provide da t a  on population 
numbers, p roduct iv i ty ,  sex  and age c l a s s i f i c a t i o n ,  seasonal use a reas ,  movement 
pa t t e rns ,  and harvest  data .  

Introduct ion 

In  e a r l y  1982 the  Pennzoil Corporation of Houston, Texas, donated 100,000 acres  of 
t h e i r  492,560 acre  Vermejo Ranch t o  the  U. S. Fores t  Service. This donation was 
annexed t o  t he  Carson National Forest  and was named the  Val le  Vidal Unit .  

Located i n  Colfax and Taos Counties i n  northeastern New Mexico, t h e  Valle Vidal Unit 
became a scenic  addi t ion  t o  t he  Carson National Forest .  The Unit l i e s  on the  eas te rn  
s lopes  of t h e  Sangre de C r i s t o  Mountains. Elevat ions range from 12,585 - 7,837 f e e t  
and topography v a r i e s  from s t eep  mountains t o  f l a t  t e r r a i n .  Divers i ty  of vegetat ion 
types are:  grama-buffalo g ra s s  p r a i r i e ;  pinyon-juniper woodland; ponderosa 
pine-Douglas f i r  f o r e s t ;  southwestern spruce- f i r  f o r e s t ;  and a lp ine  tundra (Kuchler 
1964). 



The Unit is home for a diversity of wildlife including elk (Cervus elaphus nelsoni), 
mule deer (Odocoileus hemionus), mountain lion  e el is concolor), black bear (Ursus 
american~s), coyote (Canis latrans), and bobcat (Lynx rufus) ; numerous species of 
birds including the bald eagle (Haliaeetus leucocephalus), golden eagle (Aquila 
chrysaetos), Merriamls Turkey (Melagris gallopava merriami), and blue grouse 
(Dendragapus obscurus); numerous species of reptiles and amphibians and numerous 
species of fish including cutthroat trout (Salmo clarki virginalis). 

The Valle Vidal elk herd is estimated at 1,500 - 2,000 elk and is characterized by an 
average winter ca1f:cow ratio of 37 calves per hundred cows (Table 1). 1)uring the 
five hunting seasons since the donation, 1983-1987, 951 sportsmen harvested 496 elk 
for a success rate of 52.2 percent (Table 2). 

Table 1. Winter Ca1f:Cow ratios, 1984-88. 

Number 
Year Calves: 100 Cows Classified 

Total Number 
Observed 

Table 2. Valle Vidal Elk Hunter Success, 1983-87. 

Number Bow Percent Number Muzzleloader Percent 
Year Either Sex Hunters Hunter Success Either Sex Hunters Hunter Success 



Number Rifle Percent Number Rifle Percent 
Year Bull Hunters Hunter Success Cow Hunters . Hunter Success 

Valle Vidal Elk Studies 

Beginning in June of 1985 a Federal Aid project titled Valle Vidal Elk Studies was 
initiated on the Valle Vidal Unit. The main objective of the study is to collect 
management data from elk herds on the Valle Vidal Unit to assist the New Mexico 
Department of Game and Fish and the U.S. Forest Service in determining elk harvest 
and management recommendations. 

Job objectives and procedures of the study include: 

1. To estimate numbers, productivity and sex and age classification of elk. 

a. Numbers, productivity and sex and age classification data will be collected 
from elk live-trapped in an elk corral trap. 

b. Numbers, productivity and sex and age classification data will also be 
collected from ca1f:cow ratio surveys conducted from horseback in late July, 
Bu1l:cow ratio surveys will be conducted from horseback during the rutting 
season and winter elk population surveys conducted from helicopters each winter. 

2. TO monitor elk populations to determine intensive seasonal use areas and movement 
patterns. 

a. Monitoring of elk populations vill be accomplished by scheduled and 
incidental observations of elk and from scheduled tracking sessions of radio 
collared elk. 

b. All observations will be recorded utilizing standardized aerial and ground 
observation forms. 

c. Maps will be generated from observation data in order to identify seasonal 
use areas. 

3. To collect hunter harvest data from elk hunters. 

a. Hunter harvest data will be collected by requiring each elk hunter to 
complete an elk hunter survey form. 



Management Goals and Objectives 

In recognition of the significance that this donation provides the public, the New 
Mexico Department of Game and Fish, the U. S. Forest Service and the Vermejo Park 
Corporation entered into a memorandum of understanding. This became a cooperative 
management effort with the primary goal of maintaining, protecting and enhancing the 
habitat for all naturally occurring and other desirable wildlife species. Along with 
the memorandum of understanding the Valle Vidal Unit is managed under the direction 
of the multiple-use guide and specific environmental assessments. This guide 
provides management under the multiple-use concept and will provide direction until 
the Unit can be amended into the Carson Forest Plan. 

Management on the Valle Vidal Unit as directed in the memorandum of understanding and 
the multiple-use guide has resulted in a series of management objectives designed to 
minimize human and wildlife conflicts. 

Management Objectives Implemented 

1. Closed the majority of the existing roads on the Unit to vehicular travel. These 
are approximately 360 miles of roads existing on the Unit. All of these roads, 
with the exception of 41 miles of improved public access roads, have been closed 
to the public. 

2. Established regulations prohibiting all off road vehicular travel. 

3. Restricted overnight vehicular camping to two designated campgrounds. 

4. Established designated snowmobile use areas on the west side open only when elk 
have migrated out of the area. 

5. Established an elk calving closure area from May 1 to June 30. This closes the 
entire west side of the Valle Vidal Unit to human entry with the exception of 
designated access roads remaining open for travel to the east side. Established a 
winter elk habitat closure from January 1 to March 31. This closes the entire 
east side of the unit to human entry, with the exception of designated access 
roads remaining open for travel to the west side. 

6. Allowing elk hunting on a limited permit system. During the past five seasons 200 
permits have been offered each year. Elk permits are a once in a lifetime 
opportunity and once an elk hunter is issued an elk permit for the Valle Vidal 
Unit, he can never hunt elk on the Unit again. 

7. Initiated an elk population monitoring program to provide data on population 
numbers, productivity, sex and age classification, seasonal use areas, movement 
patterns and harvest data. 
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Abstract 

A 26.1 km s-t of the Trans-Canada Highway (TCH) in Banff National Park, Alta. 
w a s  expanded fran a two-lane undivided highway to a far-lane divided highway. 
Before reconstruction, the highway had a history of ungulate-vehicle collisions. 
Elk w a s  the most frequent species killed along w i t h  fewer mile deer, bighorn sheep, 
moose, and white-tailed deer. To mitigate a projected increase in  vehicle-animal 
collisions, the expanded highway was  isolated w i t h  a 2.4 m high woven-wire fence. 
Eight wildlife underpasses were installed t o  facil i tate ungulate movanent across 
the fenced corridor. In addition, ungulates cauld cross the highway under three 
watercourse bridges and on a single railway overpass. Most elk intrusions into the 
fenced corridor were associated w i t h  open ends of the fence. The pre-construction 
road-kill pattern w a s  altered by highway expansion and fencing. Elk-vehicle 
collisions increased on an expanded highway segnent before fencing. Oollisions 
decreased after fencing. ~ 1 . k  utilized all underpasses and the overpass. Althaugh 
elk crossed the highway corridor less f r q e n t l y  after fencing, migration routes and 
seasonal hane ranges did not appear t o  be affected. 

Introduction 

The construction and operation of highways across ungulate ranges is a growing 
concern of wildlife managers (~elsall and Simpson 1987). Problarr; associated w i t h  
highways include landscape alienation, wildlife disturbance, hunter access, 
poaching, and vehicle-wildlife collisions. Ooll is ions with large marmdls are 
sources of wildlife mortality, human injury, and m a n i c  loss (Fe;ldhmer et al. 
1986). Deer-vehicle collisions have received considerable attention (Puglisi et a1 
1974, Bashore et dl. 1985, Feldhmer et al. 1986) and there have been attempts t o  
reduce deer (Odocoileus hanionus) collisions w i t h  highway fencing (Falk et al. 1978, 
Feldhamer et al. 1986 ) , one-way gates (Reed et al. 1974), and wildlife underpasses 
(Reed 1981). By canparison, there are 'few exanples of elk road-kill proble& 
(Singer 1975, Ward et al. 1980) and the impact of highway expansion, fencing, and 
wildlife underpasses on elk (Cervus elaphus) is largely unknm. 

Cur objectives were t o  determine: (1 ) if fencing d d  reduce elk-vehicle 
collisions, (2)  i f  highway expansion in the absence of fencing d d  change the elk- 
vehicle collision rate and, ( 3 )  i f  elk d d  use man-made structures t o  cross a 
fenced highway corridor. In this paper we present preliminary results based on the 
f i r s t  four years of a s i x  year study. 
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Studv Area 

Biophysical Resmrces 
The study area w a s  a segnent of the Baw River valley in Banff National Park, Alberta 
between the parkt s eastern W a r y  and the Ormtinental Divide. In this area, the 
BOW River valley is 2-5 lun wide and penetrates the eastem side of tahe Smthem 
Rocky Mauntains fran southeast (km 0 ) t o  northest (krn 80.2 ) . The valley floor 
elevation increases fran 1,341 m in the smtheast to 1,646 a t  the Divide and the 
mauntains rise to elevations of 3,000+ m on either side. Mean annual snawfall 
increases to  the northwest fran 251 art a t  the townsite of Banff ()on 14) t o  418 an a t  
Lake Wise (h 70).   he valley is subject to  frequent chinooks during the winter 
and the smtheastern third (km 0-27) is frequently snm free. 

Holland and C o x  (1983) described the biophysical resmraes of the area. The 1-r 
section of the valley (b 0-47) is within the montane ecoregion w i t h  an open forest 
of Dcklglas-fir ( Pseudotsuga menziesii ) , lodgepole pine ( Pinus contorta ) , white 
spruce (P icea  lauca) and trembling aspen (popllus t r d o i d e s )  interspersed with 
natural &  he rmMer of the valley floor (km 47-80.2) is w i t h i n  the 
subalpine ecoregion with a dosed caniferaus forest of ~hgelmann spruce (Picea 
engehamii), alpine f i r  (Abies lasiocarpa) and serial stands of lodgepole pine. 

Holroyd and Van T i g h  ( 1983) reviewed the large marmal resmrces and identified 
pornations of elk, ride deer, white-tailed deer (Odocoileus v i r g i n i m  ) , moose 
( A 1 . w  aces), bighorn sheep (&is canadensis), grizzly bear (Ursus arctos) , black 
bear ( U r n  americanw), a g a r  (Felis concolor), tlmber wolf (Canis l u p )  , and 
coyote (Canis latrans) . 
Elk are currently the most abndant cervid in the valley. Late winter m t s  during 
the years 1985 t o  1988 estimate 900 to 1000 animals. (R. Kunelius, Can. Parks 
Sew. , unplbl. data).  he m t a n e  s m t  of the valley has the largest 
concentration of wintering elk in the park. A l W @  elk util ize the valley on a 
year-round basis, the greatest manbers are present fran Sqkmkr l k a . ~ t h r o u g h  May when 
migratory individuals have returned (J. Woods, Can. Parks Sew., unpzbl. data) . The 
majority of elk in this area are partially habituated to hman presence m e  of 
national park protection. 

I-Unan Developtents 
The Trans Canada Highway (m) and the Canadian Pacific Railway (CPR) rmghly 
p a r a e l  the Baw River through the study area. A t  three locations the CPR crosses 
the TCH and has a maxirmm separation fran the highway of 1 lan. The "KH and CPR are 
major transcontinental transportation rcxltes with large traffic volurrres . The entire 
area is heavily visited by tourists and contains an extensive network of public 
trails ,  caqx~rounds, picnic facilities, and secondary roads. Approximately 15 km 
west of the park's eastern baundary , a portion of the valley is -pied by a 



townsite (Banff) w i t h  a poplation of approximately 6,000. 

For constructian plrposes, the TCH was considered in three zones: TCH I fran km 0 to 
]an 11, TCH I1 frankm 11 to km 26.1, and TCH I11 frankm 26.1 to km 80.2. I n  1982, 
the road through entire TQH was a two-lane undivided highway w i t h  an average sped  
limit of 90 W h m r  and a maxinnan average traffic volme of 10,540 vehicles per day 
(M. B r u n e l l ,  Can. Parks. Serv., unpbl .  data). mring the years 1983 t o  1985, KH I 
and KH I1 were expanded to a far-lane divided highway w i t h  varying speeds up t o  90 
km/haur and a maxinun average daily vehicle volsxne of 10,802. TCH I11 w a s  not 
substantially altered during this period. Projected increases of an existing 
ungulate-vehicle collision problem in  I and IM I1 were considered significant 
from p b l i c  safety and wildlife poplation points of view and lead to the 
implementation of several mitigation measures (Klenavic 1979, Paradine 1982) . 
A 2.4 m high woven-wire fence w i t h  15 an square 9-gage mesh w a s  insfxdled along 
both sides of the reconstructed highway. The bottan w i r e  of the fence foUuwed 
landscape irregularities within 15 an. pipe-style cattleguards 5 rn wide were 
installed a t  all intersections. ~n one location the fence crossed the BR and 
plastic sheeting placed between and adjacent to the ra i l s  formed a cattleguard. 
Althcugh both ends of fence were tenthated as close as possible to the road, there 
were no barriers on the highway surface t o  prevent animals walking into the fenced 
zone. In ?TU I, the fence w a s  i n  place by ~anuary 1985 tut w a s  not canpletely 
installed in I1 unt i l  September 1987. 

Twelve structures of varying design were potentially usable by elk to cross the 
fence barrier. These included eight wildlife crossing underpasses buil t  
specifically to allow animal crossings, three routes beneath watercaurse bridges, 
and a railway overpass. 

Seven wildlife crossings e r e  created by spanning depressions with concrete and 
steel bridges. Althmgh the openings beneath these bridges were approximately 15 m 
wide, the side slopes reduced potential level tread width to 4-5 m. Each had a 
clearance of approximately 4 m fran the center tread to the bottan of the bridge. 
Qle w i l d l i f e  crossing was through a 4.27 m d i m t e r  metal culvert w i t h  similar tread 
clearances t o  the open span bridge. 

Watercourse bridges on the TCH opportunistically created elk crossings including a 
1.5 m wide pathway beside a creek, a 38 m wide dry spillway, and a 86 m wide 
riverside area. Animdls using crossings passed under the highway for a distance of 
a t  least  30 m. 

A t  a major fenced intersection, a CPR bridge created an opportunistic overpass 
crossing. The bridge paralleled the highway and spanned fence segnents around the 
intersection by passing 7 m above a secondary road. The 115 m by 15 m deck included 
an active railway l ine  and a 3.5 m gravel tread installed for future twin-tracking. 

A number of swing gates were included in the fence to allow access to restricted 
roads and to faci l i ta te  active animal renwwal by park staff. Several one-way gates 
similar t o  those described by Reed et al. (1974) were included in the fence to 
allow trapped animals t o  exit  the fenced corridor withrut hman intervention. 
Caplete details on project construction are available fran Public Works Canada, 
Trans-Canada Himay Project , Box 1355, Banff , Alta . , TOL 003. 



Methods 

TXlring the years 1983-87, park wardens patrolled the entire 'ICH numem.~ times per 
day. When ungulates were observed w i t h i n  the fenced highway corridor, an active 
effort w a s  made t o  ramrve them by herding thraugh gates. Animals f d  dead on or 
adj aceslt to the highway surface were removed. Proximity to the h i m y  and evidence 
of trauma was used t o  assign road-kill as cause of death. Several elk road-kills 
were located with the aid of radio telemetry. 

Data on highway k i l l s  fmn 1970 to 1984 were available in park f i l es  (R. ~unelius 
Can. Parks Serv., unplbl. data). The elk road-kill pattern before reconstruction 
was used as a model to  canpare changes in road-kill patterns after  expansion and 
fencing. Road-kill patterns after treatments to T(3I I and n+r I1 were individually 
canpared t o  the historic relationship w i t h  IM 111. 

Between January 1986 and Decanter 1987, 64 free ranging elk including 38 adult 
fEmah2.9, 18 adult males, and 8 young of the year *re f i t ted  w i t h  radio 
transmitters. Tbm caw elk radio d a r e d  in a previrxls study (P. Jwbsan, Can. 
Parks Serv.. unplbl, data) were included w i t h i n  this s q l e .  A l l  radios contained 
mortality sensors and radios heard on mortality mde were imnedia-y investigated. 

Elk were relocated it intervals of 7 days or less during daylight hours. EUtiple 
bearings (3 or more). were taken fran mobile grand receivers to obtain locations 
w i t h  an accuracy of +/- 200 m as determined by field tests. In all cases, the side 
of the highway corridor occupied by the animal was detexnined. A highway crcx;sing 
index (IXZ ) was calcrilated for each animal by dividing the animal's observed 
corridor crossings by its total nusnber of relocations. The minirnan cancave polygon 
method (Cederlund 1987 et al. ) was used to determine hem range configurations for 
animals w i t h  >10 relocations. 

Sand traps.-located w i t h i n  3 wildlife underpasses and o m  watercaurse crossing w i t h i n  
TCH I were exanined a t  2 day intervals between 1985 and 1987. A t  each observation, 
the total number of elk canpletely crossing the highway corridor was  determined and 
the w a s  raked mth. The position of most underpasses relative t o  the highway 
made direct undetected observation difficult althaugh the railway overpass d d  be 
readily observed. 

R e s u l t s  

Road-kills -- 
Reported ungulate mortalities on the during precanstruction years (1970-1984) 
included 531 elk, 410 nule deer, 140 bighom sheep, 62 m e ,  and 59 white-tailed 
deer. The historic pattern of elk road-kills was 48% TC3-I I, 22% TCH 11, and 30% K'H 
I11 (H. Flygare, Can. Parks Serv., unplblished data). 

TXlring 1985 and 1986, when highway expansim w a s  canplete ht TM I1 unfenced, 
therewere 172 road-killed elk including 12 in TCH I, 90 in TCH 11, and 70 in TK3-I 
111. In 1987, when the expanded highway w a s  canpletely f e n d ,  44 elk were 
killed including 1 in TCH I, 5 in 11, and 38 in  TM 111. In TCH I after  
fencing, there w a s  a significant reduction in elk-vehicle col l is ims during 1985-86 
(Chi square = 78.9, df = 1, P < 0.001) and i n  1987 (chi square = 57.3, df = 1, P 
<0.001) . In TK3-I 11, there w a s  a significant increase in collisions on the 



expanded highay before fencing (Chi  square = 13.6, df = 1, P < 0.001 ) and a 
significant decrease af ter  fencing (Chi square = 16.2, df = 1, P < 0.001 ) . 
Fran June 1983 to Decgnber 1987, 90% of the elk observed w i t h i n  the fenced zone (n = 
818) gained entry via o p  ends of the fence. Other means of entry included the BR 
cattleguard, TCfi cattleguards, open gates, and danaged fences. Qzly 2 elk were 
known t o  have crossed TCfi cattleguards and none to have jLanped the fence. In 
contrast t o  elk autside the fence, elk trapped w i w  the corridor were typically 
highly excited and crisscrossed the highmy i n  apparent attempts to escape. 

A total of 370 elk were observed exiting the fenced corridor through one-way gates. 
Sane of these animals were herded through the gates by park wardens. A t  the 
sautheastern fence end, several elk learned to  enter the fenced corridor by walking 
on the highway pavemmt and to leave via a nearby one-way gate. Although elk of all 
ages and both sexes used one-way gates, sane elk refused to use than, even if 
harassed. In these cases, the nearest swing gate was apened and the animals gently 
herded out. Wardens spent 232 person-hours removing elk fran the fenced project 
during these years. 

Few deer were seen within the expanded highway after fencing. Fran 1985 t h r a~gh  
1987, 3 rmle deer and 2 white-tailed deer were killed within the fenced corridor. 

Elk mvanents -- 
IXlring the period 1985-1987, elk tracks beneath m a n 4 e  structures indicated a t  
leas t  1,717 successful crossings of the fenced corridor in  TC)I I. Subsequent t o  
canplete fencing in  TCH I and TCH 11, elk =re observed to u t i l i z e  all potential 
underpass routes and the CpR overpass. 

Radio tagged elk were relocated on 9,036 occasions during 1986 and 1987. ZUl but 1 
elk had hane ranges either overlapping or  closely approaching ( <  1 Ian) the TCH. The 
E I  for elk in  the ?M I area af ter  fencing was 0.02 (9 elk, 1,1571 locations). In 
the absence of fencing, the E I  for TCH 11 was 0.08 (45 elk, 6,735 locations) and 
for Kll I11 was 0.17 (10 elk, 730 locations). 

The two adult female elk with known ham ranges in 1981 occupied nearly identical 
ranges in 1986 and 1987. One utilized both sides of lCX I before and af ter  fencing. 
Her EI was 0.24 in 1981, 0.02 i n  1986, and 0.03 in 1987. The other elk's hune 
range did not overlap the before o r  af ter  fencing. 

Five radio-collared elk (2 adult males, 3 adult females) were killed crossing the 
TC31 in unfenced areas. 

Discussion 

While Feldhamr et al. (1986) recamtended fencing as a potentially effective way t o  
reduce road-kills, they described an "ungulate-proofw fence system which did not 
decrease white-tailed deer road-kills. Deer continued to gain access t o  the fenced 
corridor a t  unprotected intersections, under the fence a t  terrain irregularities,  
thrmgh the wire mesh, and through man-made holes i n  the fence. In canparison, the 
TCH fence formed a nearly canplete barrier for  elk and deer. The reduction i n  road- 
k i l l s  on fenced sections of the TCH was probably a function of adequate design, good 
upkeep, prunpt removal of intruding animals by the park warden staff,  and 
availability of one-way gates. 



Termination of fence ends is an unsolved problem. While cattleguards are effective 
on secondary roads, they may not be suitable for use on a highway surface. The 
eastern f a c e  end in this project was located a t  a level site frequented by elk. 
Animals a d d  easily gain access to the fenced corridor by walking a short distance 
on the pavement. In the absence of alternative methods, we suggest that fence ends 
s h d d  be located in areas unattractive t o  ungulates (bridge structures, cliffs 
e k .  ) . ends are a particular problem during fence construction and for that 
reason fence installation shculd be progressive. 

Singer (1975) predicted no increase in elk mortality after expansion of a highway in 
Glacier National Park, ~ o n t .  noted that most elk crossings were a t  night (when 
traffic wmld be reduced) and that the expansion of the highway to four lanes might 
create a barrier to  elk movement. ~ a l k  e t  al. (1978) suggested that increased 
traffic v o l m  on a highway frequented by white-tailed deer might deter deer f r a n  
crossing and reduce the need for fencing. ~n Banff, elk-vehicle collisim 
increased in  the TCH XI zone after expansion txlt before fencing. IXzring this period 
there was little change in traffic v o l m .  While reasons for this increase are 
currently unclear, candidate causes include increased traffic s p e d ,  increased 
animal crossing time, and the presence of concrete and grassed medians. The radio 
telanetry data and the road-kill distritxltian did not suggest that thre increased 
k i l l  rate was the result of animals being deflected by the fence. 

While fence/cattleguard systar\s may solve cervid road-kill problem, they also may 
create significant obstacles to animal movement. Animals canstrained by fen- my 
be more vulnerable to predation or be denied access to seasonal ranges. fithaugh 
elk studied by Ward et al. (1980) in an ungulate-proof fence situatian did not 
uti l ize an underpass, the degree of underpass use observed in this study is 
consistent behavioral adaptability of elk suggested by Geist (1982). 

As Feldhaner et dl. ( 1986 ) noted, noncontinums radio tracking data can 
underestimate animal crossings. Haever, we feel that the index (m) used i n  this 
study provided insight into relative crossing frequencies in a d j m t  highway ZOII~S. 
The highest indices were obtained fran unfenced areas and the 1- fran the fenced 
area. In the one case where we had crossing data for an elk before and after 
fencing, its I-KX was reduced. 

Reed (1981) observed continued reluctant crossing behavior for mile deer using an 
underpass over a 6 year period. Althagh aur data demnstrates that elk w i l l  
ut i l ize underpass and overpass structures, these animals do not appear to be 
crossing the corridor as frequently after fencing. 

Elk behavior within national parks (~chul tz  and Bailey 1978) may be quite different 
fran b t e d  areas ( ~ o s t  and Bailey 1979 ) . While the ungulate-vehicle mitigation 
s y ~ h  in place i n  Banff National Park a-rs to be working well, managers dedLing 
with elk less tolerant of humans may find it difficult to duplicate these results. 
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MANAGING ELK HUNTING OPPORTUNITY 

Paul Moroz, USDA Forest Service, Boise National Forest, Boise, Idaho and Tracey 
Trent, Idaho Fish and Game, Boise, Idaho 

Abstract 

Elk population management and elk habitat management are primary goals of the Idaho 
Department of Fish and Game and the Forest Service respectively. In the past, 
coordination between these agencies has been focused on achieving elk population 
levels that are compatible with habitat carrying capacities on each National Forest 
in Idaho. In 1986, a Memorandum of Understanding was signed between these agencies 
to incorporate elk hunter opportunities as part of their mutual goals. 

This paper describes the concept of managing elk hunting opportunities using specific 
examples found within National Forests in Idaho. Distinctions are drawn between 
managing for elk habitat effectiveness and hunting season vulnerability. Elk hunting 
opportunities are illustrated as part of the recreation opportunity spectrum upon 
Forest Service lands. Implications of managing for specific hunting opportunities 
over time are discussed in terms of road densities, road and trail uses, vegetation 
manipulation, elk population levels, herd structure, trophy status and hunting 
restrictions. 

Introduction 

Most of the habitat used by elk in Idaho is found within the ten National Forests 
located in the state. The Forest Service has had the responsibility to manage 
wildlife habitat on these federal lands since the agency was established in 1905. In 
the past, the focus of elk habitat management has been to provide adequate food in 
balance between summer and winter ranges interspersed among both hiding and thermal 
cover. More recently, the management of roads open to vehicular access has been 
highlighted as an essential part of managing elk habitat. 

The Idaho Department of Fish and Game has the responsibility for the management of 
elk populations in the state. This agency has fostered an increase in elk numbers 
following near extirpation in Idaho brought on by market hunting in the late 1800's. 
In the early part of this century the focus was on building populations. Seasons 
were closed and elk were transplanted into formerly occupied range. In Idaho, 
populations increased dramatically after several large wildfires improved winter 
range forage conditions for elk. During this period, vehicular access was limited 
and elk vulnerability to harvest was low. Consequently, elk hunting seasons were 
long and included either sex of elk. Hunters had little impact on elk herds despite 
these liberal hunting opportunities. 

Improved access and increasing numbers of hunters began to change this situation 
through the mid-1950's and 1960's. By the early 19701s, it became apparent that 
Idaho's elk population had been reduced by excessive harvest of COW elk. A major 
season change was needed to address this problem. In the mid-1970's "antlered-onlyn 
elk seasons were implemented. This program was effective in increasing elk 
populations. By the mid-1980's, elk populations in Idaho were higher than they had 
been since the "good old days" of the 1940's and 1950's. 



Desp i te  a  growing e l k  popu la t ion  o v e r a l l ,  ant lered-only  h a r v e s t  h a s  changed t h e  s e x  
and age s t r u c t u r e  of t h e  herd i n  some p a r t s  of t h e  s t a t e .  Access,  which cont inued t o  
i n c r e a s e  i n  t h e  l a s t  twenty y e a r s ,  has  a l s o  increased t h e  v u l n e r a b i l i t y  of b u l l  e l k  
t o  h a r v e s t .  Th i s  c o n t r i b u t e d  t o  a  h i g h e r  b u l l  ha rves t  a s  d i d  t h e  i n c r e a s i n g  number 
of h u n t e r s  a f i e l d .  The r a t i o  of b u l l s  t o  cows decreased i n  many u n i t s  and o l d  b u l l s  
became s c a r c e .  This  problem c o n t i n u e s  t o  t h e  p resen t .  The most common problem 
f a c i n g  e l k  managers i n  Idaho today is preven t ing  t h e  overharves t  of b u l l  e l k .  

I n  1986 a  memorandum of unders tanding was s igned between t h e  Idaho Department of F i sh  
and Game and Regions 1, 4 ,  and 6 of t h e  F o r e s t  Service  t h a t  s e t  a  new course  f o r  t h e  
managment of e l k  i n  Idaho. T h i s  memorandum d i d  no t  suggest  t h a t  e a c h  agency 
d i s r e g a r d  t h e  p a s t  accomplishments made i n  e l k  h a b i t a t  add e l k  p o p u l a t i o n  management. 
I n s t e a d ,  t h e  agreement commits t h e  agenc ies  t o  incorpora te  what h a s  been l e a r n e d  
about e l k  i n  t h e  pas t  i n t o  development of s p e c i f i c  hunting o p p o r t u n i t i e s  f o r  t h e  
f u t u r e .  The memorandum i n t e n d s  t o  put  i n t o  p r a c t i c e  on Idaho F o r e s t s  what is 
becoming an important  concept i n  modern e l k  management. 

The Concept of Managing Elk Hunting Oppor tuni ty  

The concept  of managing e l k  hun t ing  oppor tun i ty  is based upon two main p o i n t s .  F i r s t  
is  t h e  r e c o g n i t i o n  t h a t  e l k  a r e  i n h e r e n t l y  a  h igh ly  adap t ive  s p e c i e s  capab le  of 
p rosper ing  i n  a  v a r i e t y  of developed and undeveloped h a b i t a t s .  The term adap t ive  i n  
t h i s  c a s e  does  n o t  imply t h a t  e l k  modify t h e i r  needs of food,  c o v e r ,  and wa te r  a s  
c o n d i t i o n s  change around them. Ra the r ,  adap t ive  is used t o  convey t h e  f a c t  t h a t  e l k  
a r e  accommodated by a  wide v a r i e t y  of h a b i t a t  cond i t ions ,  i . e . ,  food t y p e s ,  cover  
r a t i o s ,  and s o u r c e s  of water .  T h i s  t r a i t  h a s  allowed t h e  s p e c i e s  t o  Occupy many of 
t h e  ws te rn  s t a t e s  d e s p i t e  t h e  wide v a r i e t y  i n  e l e v a t i o n s ,  c l i m a t e ,  and mois ture .  

The second p o i n t  is t h a t  e l k  v u l n e r a b i l i t y  t o  ha rves t  is determined by road d e n s i t y ,  
h id ing  cover ,  season t iming,  season  l e n g t h  and number of h u n t e r s .  Management of e l k  
h a r v e s t  is achieved by manipu la t ing  t h e  f a c t o r s  in f luenc ing  v u l n e r a b i l i t y .  While e l k  
can adap t  t o  a  v a r i e t y  of h a b i t a t s ,  t h e  s p e c i e s  has  a  l i m i t e d  a b i l i t y  t o  wi ths tand 
hun t ing  e f f e c t s .  The s i z e  and composit ion of t h e  ha rves t  is  t h e  s i n g l e  most 
important  f a c t o r  in f luenc ing  herd  s i z e  and s t r u c t u r e .  

The concept  of managing e l k  hun t ing  o p p o r t u n i t y  sugges t s  t h a t  e l k  c a n  be managed 
a c r o s s  a  wide v a r i e t y  of  h a b i t a t s  i f  t h e  v u l n e r a b i l i t y  t o  h a r v e s t  is c o n t r o l l e d  i n  a  
manner f i t t i n g  each h a b i t a t  c o n d i t i o n .  An e l k  popula t ion could  be mainta ined wi th in  
an open g r a s s l a n d  a r e a  a s  long a s  v u l n e r a b i l i t y  is c o n t r o l l e d  t o  p reven t  overharves t .  
A d e n s e l y  f o r e s t e d  a r e a  can more e a s i l y  suppor t  an e l k  herd under heavy hun t ing  
p r e s s u r e  because h id ing  cover  i t s e l f  can c o n t r i b u t e  t o  p reven t ing  o v e r h a r v e s t .  
R e l a t i v e l y  speaking,  t h e  more dense  t h e  v e g e t a t i o n  and i n a c c e s s i b l e  t h e  a r e a ,  t h e  
l e s s  v u l n e r a b l e  e l k  w i l l  be t o  hunt ing.  There fo re ,  t h e  more dense  t h e  v e g e t a t i o n  and 
remote t h e  a r e a ,  t h e  more l i b e r a l  t h e  hun t ing  o p p o r t u n i t i e s  can be. The concept  is 
culminated by t h e  n o t i o n  t h a t  t h e  d e n s i t y  of t h e  v e g e t a t i o n  ( h i d i n g  c o v e r )  and t h e  
human a c c e s s  ( road  d e n s i t i e s )  can be managed toward achieving s p e c i f i c  s p o r t  hunting 
o p p o r t u n i t i e s  f o r  e l k .  

P u t t i n g  t h e  Concept i n t o  P r a c t i c e  

H a b i t a t  and popu la t ion  managers have s e v e r a l  means t o  manipula te  t h e  f a c t o r s  
i n f l u e n c i n g  e l k  v u l n e r a b i l i t y  t o  h a r v e s t .  I n  theory ,  a  n e a r l y  i n f i n i t e  v a r i e t y  of 
seasons  and r e g u l a t i o n s  a r e  p o s s i b l e .  I n  p r a c t i c e ,  the  w i l d l i f e  manager h a s  much 



more limited options. The length and timing of hunting seasons is one obvious Way to 
control vulnerability and therefore harvest. However, hunting seasons are heavily 
influenced by traditions which can be difficult to change. 

Changes in elk seasons can also impact the management of other big game species and 
create more problems than are solved. Opening dates must be uniform over relatively 
large areas in order to disperse hunters and minimize hunter density. Season lengths 
have been adjusted most commonly resulting in some short seasons currently in place. 

Forest cover can be manipulated to change vulnerability. Timber harvest can increase 
the density of hiding cover over the long run in many habitat types. In the short 
term, however, a reduction in hiding cover is usually the cost. The clearcuts that 
were once hailed as new forage openings for elk are now evaluated for their effect on 
elk vulnerability to hunting as well. In areas with high inherent vulnerability, 
little if anything can be done to reduce vulnerability through changes in vegetation. 

Access management provides an opportunity to control the vulnerability of elk to 
harvest and therefore the age structure of the bulls. In addition, we believe that 
access management provides the greatest ability to achieve specific hunting 
opportunities. A fully roaded area open to all motorized vehicles is well suited to 
"road huntingH opportunities for elk. However, such co~ditions are likely to bring 
on relatively short hunting seasons to off-set the easy access and high vulnerability 
of elk to hunters. Providing exclusive access to specific types of motorized 
vehicles on designated routes can widen the array of hunting experiences further. 
This approach will provide a variety of motorized opportunities to satisfy different 
user groups while minimizing the vulnerability of elk to harvest. A remote area 
having few open roads will better satisfy the hunter seeking more primitive 
experiences on foot or horseback. Fewer roads, if coupled with dense vegetation, can 
support relatively long hunting seasons. 

Though the Forest Service can largely effect vegetative cover and open road densities 
within National Forest lands, this agency cannot determine the most appropriate 
hunting opportunity. The Idaho Department of Fish and Game has a greater knowledge 
of hunter preferences and elk herd capabilities across Idaho. The Department can 
advise the Forest Service on which hunting opportunities are most appropriate for an 
area, but the Department has little ability to directly effect vegetation or open 
road densities. Only through the coordination and commitment of both agencies can 
the concept of managing for specific elk hunting opportunities be realized in 
practice. 

The practice of managing for specific elk hunting opportunities will have little 
success in Idaho unless it reflects the preferences of the hunting public. Both the 
Forest Service and the Idaho Department of Fish and Game are keenly aware of this 
fact. The difficulty comes with the realization that hunter preferences are diverse. 
The matter is further complicated by the controversial nature of access management 
upon public lands today. The memorandum of understanding agreed to by these agencies 
brings experienced habitat and population managers together to design hunting 
opportunities appropriate for Idaho in the twenty-first century. The success of 
their efforts will be enhanced through broad involvement and education of the people 
who value hunting elk in Idaho. 



SPOKANE COUNTY ELK HERD AND HUMAN HABITAT CONFLICTS 

J. Hickman, Washington Department of Wildlife, N. 8702 Division St., Spokane, WA 
99218 

Abstract: 

From 1975 to present, a naturally immigrating/expanding population of Rocky Mountain 
elk has occupied various habitat types in Spokane County, Washington State. The 
population has grown to approximately 150 to 200 animals. Crop depredation, damage 
to fences and fruit trees are some negative aspects of the expansion of this herd. 
Positive benefits of this population's growth include recreational hunting and 
viewing of the animals. Various seasonal manipulations have been used by Washington 
Department of Wildlife to control elk damage and regulate harvest. These methods 
include season length, control of hunter access and use of special permits. 

Introduction 

Several small populations of elk have established themselves in rural areas of 
Spokane County. These areas include the Spangle-Cheney area (especially Turnbull 
National Wildlife Refuge), the Blanchard-Scotia area north of Mount Spokane, and the 
Newman Lake area between the south slopes of Mount Spokane and the Spokane River. 

Most of the increasing interest is the largest group of elk occupying the habitat 
south and east of metropolitan Spokane in the area of Mica Peak around Rockford to as 
far south as Tekoa. One important management consideration for these elk is that the 
vast majority of the habitat is on private property. Federal and state lands are a 
very minor portion of the elk habitat in this area. 

One purpose for presenting this paper is to document the positive and negative 
aspects of elk near a human population center of 350,000 persons in eastern 
Washington. 

Archeological evidence and records show that elk inhabited and were consumed by 
prehistoric hunters in eastern Washington and northern Idaho. And historically, elk 
were native to northeastern Washington and northern Idaho forests and plains 
at the end of the last ice age. White settlement of this area reduced the elk 
population to a low level by the 1860's. Native remnant elk herds plus Rocky 
Mountain elk transplanted from Yellowstone National Park in the 1920's and 1930's 
repopulated northern Idaho's elk range. 

It seems reasonable the elk currently in Spokane County immigrated from elk range 
near the state line in Idaho. The Idaho Department of Fish and Game concurs with 
this opinion. Elk movement across this state line if documented regularly at this 
time . 
It appears from landowner reports that an elk would occasionally be seen in parts of 
Spokane County since about 1930. From 1970 until the present time, a number of small 
herds of elk have immigrated into parts of Spokane County. Currently, these herds 
are stable or continuing to expand. 

During the 1980's elk-human conflicts have caused conflicts and specific management 
actions were initiated to control damage. 

The area north of the Spokane River, which includes the Blanchard-Scotia and Newman 
Lake herds, are in Game Management Unit (GMU) 124 (100-150 elk); GMU 130 correponds 
with the Cheney-Spangle herd of elk (50-75 elk); and GMU 127 includes the Mica Peak 
elk which range seasonally from Rockford into Idaho, into the Rock Creek drainage and 
as far south as Tekoa (175-220 elk). 



The habitat utilized by these elk are the timbered areas near agricultural and 
suburban housing developments. Common timber species in the area are Ponderosa pine 
and Douglas fir. Agricultural crops are primarily grain crops and alfalfa or grass 
hay fields. Though commercial orchards are not common the Mica Peak area, there have 
been reports of elk damage to fruit trees. 

Besides crop damage, an additional negative aspect of an expanding elk population in 
Mica Peak is the chance of vehicle collision. During the winter of 1987-88 we had 
three elk killed by vehicles in the Mica Peak unit alone. Collisions with vehicles 
on secondary roads in the area are a reasonable probability as well. 

The initial and seemingly universal reaction of the public and the property owner to 
an expanding/immigrating population of elk is enthusiastic acceptance. The 
landowners and the public enjoy the novelty of a nnewn species of wildlife in the 
area. Aesthetic viewing is an excellent method of enjoying the resource for the 
public. However, the private landowner will find the novelty wears thin when elk 
damage craps andior fences; then, it becomes necessary to utilize recreational 
harvest as a management tool. 

Through the efforts of various biologists, wildlife control agents and wildlife 
agents, the Washington Department of Wildlife has worked to stabilize the elk herd, 
especially in the Mica Peak area and to protect agricultural and recreational 
interest in the elk herd's range. 

Department personnel work with landowners to help prevent elk damage. Timber harvest 
prescriptions are designed to benefit wildlife values in the areas frequented by elk. 

A great deal of effort is being expended by the Washington Department of Wildlife to 
gain access for hunters on private property by contacting individual landowners. 
Coordinating efforts of hunters and landowners is complicated by the size of land 
holdings and the pr~ximity t~ suburban housing development. 

Hxtended seasons, antlerless permits and primitive weapons (i.e. archery) have been 
used to harass the elk out of certain agricultural areas to reduce damage. With the 
Mica Peak (GMU 127) herd, it is necessary to harvest antlerless animals to maintain 
the elk herd below a level at which their presence becomes an unreasonable burden on 
the private property owner. For example, in 1988 two seasons for Mica Peak will 
offer 50 permits each hunting period. One season is set for early Navember during 
general elk season and the second is scheduled for JanuaryiFebruary 1989. The 
smaller herd in the Cheney area will have ten permits for general elk season in 
November, 1988. 

Summary 

Rocky Mountain elk have re-established themselves naturally in parts of rural Spokane 
County. One herd in the Mica Peak area is existing close to the metropolitan area of 
the Spokane Valley. The Washington Department of Wildlife has worked closely with 
the private landowners of this area to prevent crop damage and to help manage the 
herd numbers with various hunting season manipulations. With conscientious effort on 
the part of wildlife managers, recreational hunting is a valuable tool even on 
private property near cosmopolitan areas. 



TITLE: Coordinated Resource Management Plannlng 
Peola - Lick Fork Coordinated Plan 

AUTHOR : Marty Chaney, Soil Conservation Service, Evergreen Plaza 
Bldg., Room 502, 711 Capitol Way, Olympia, Wa. 98501 

ABSTRACT: Critical elk wlnter range on the eastern slopes of the Blue 
Mountains in southeastern Washington Is located on Intermingled 
ownerships of public and private land. The purchase of the Hedt Ranch 
on Llck Fork In Asotln County by the Washington Department of Wildlife 
sparked interest in deveioplng a new Coordlnated Plan with the major 
private landowners in the area, Schlee Farms and Bill Weatherly. The 
government agencies involved Include the U.S. Forest Service, the 
Washington Department of Natural Resources, the Washington Department 
of Wildlife and the Soil Conservatlon Service. The Hedt Ranch adjoins 
lands already managed by the Department of Wlldl ife, the Asotin Creek 
Wi id1 ife Area. The Department of Wildlife is interested In shifting 
cattle use on lands in the area both to leave the necessary amount of 
forage for the elk on thelr critical wlnter range and to leave major 
elk calvlng areas undisturbed during late spring and early summer. 
The ranchers want to sustaln or improve thelr forage resources while 
still maintaining their current ranching operatlons. The Forest 
Service and Department of Natural Resources are interested in 
developing a well-balanced multiple use of the resources that they 
manage. The Soil Conservatlon Service Is coordinating development of 
the plan. 



LOLO CREEK TIMBER HARVEST MORATORIUM: WHAT RESPONSIBILITY DO NATIONAL FORESTS HAVE 
FOR BUFFERING ELK IMPACTS FROM TIMBER HARVESTING ON PRIVATE LANDS 

J. Michael Hillis, U.S. Forest Service, Lolo National Forest, Building 24, Fort 
Missoula, MT 59801 

Abstract 

Most Western National Forests have Forest Plan strategies for maintaining established 
elk population levels, and in some cases, for providing certain types of elk hunting 
opportunities. In order to meet these objectives, timber harvest activities are 
often designed to minimize unit size, maintain adequate amounts of adjacent cover, 
and minimize open road density. Private industry lands generally do not have the 
same elk management strategies. Corporate land management generally involves a more 
rapid liquidation of marketable timber with a higher economic return. Harvest units 
tend to be large with rapid re-entry into adjacent uncut stands. These factors 
generally result in less cover and poorer spatial arrangement than National Forest 
lands. When National Forest lands and Corporate lands are intermingled, such as in 
checkerboard patterns common in the west, National Forests may be called upon by the 
public to buffer the impacts of corporate landowners. In 1987, a cumulative effects 
analysis of the 57,000 acre upper Lolo Creek drainage in western Montana was done to 
evaluate the widespread impacts of timber harvest on elk productivity and hunting 
opportunities. Cover percentages, road densities, and spatial arrangement were used 
to calculate elk productivity. The arrangement and patch size of security cover, and 
its association with roads and topographical factors were used to assess impacts on 
elk harvest rates, bull carryover, and subsequent losses in elk hunting 
opportunities. This analysis revealed that the combined impacts of National Forest 
and private industry timber harvest had pushed elk productivity and hunting 
opportunities to a level significantly below minimum Forest Plan standards. A ten 
year timber harvesting moratorium was declared by the Forest Supervisor in order to 
allow for cover recovery. Analysis methods is discussed in detail and include 
somewhat controversial methods of calculating the effects of timber harvest on elk 
hunting opportunities. 

Introduction 

Many National Forests within the Northern Rockies are interspersed with corporate 
timber lands. There are two general categories of mixed ownership lands including: 
1) large blocks of industry lands within or adjacent to National Forests, or 2) a 
"checkerboardn pattern where the ownership alternates between public and private from 
one section to the next. Both situations often encompass large drainages. On the 
Lolo National Forest in western Montana, mixed ownership affects about 30% of the 
Forest, or about 600,000 acres. The National Forest Management Act of 1976 directs 
all forests to consider in their forest planning process: 1) the effects of National 
Forest activities on adjacent landowners, and 2) the effects other landowner's 
activities have on meeting National Forest outputs. 

Mixed ownership land management situations create interesting problems for elk 
management. In 1987, after a detailed cumulative effects analysis in the 57,000 acre 
upper Lolo Creek drainage, the Lolo National Forest established a ten year moratorium 
on all timber harvest activities. The moratorium was established because the 
combined effects of National Forest and private industry timber harvesting had 
exceeded the Lolo Forest Plan standards for elk productivity and elk hunting 
recreational opportunities. In subsequent dealings with industry representatives and 
state and federal wildlife specialists, the elk cumulative effects analysis process 
and the coordination process were refined. 



Timber Harvest Strategies 

National Forest versus Industry Lands - There are some significant differences 
between National Forest and private industry timber harvest and land management 
strategies. On National Forests, lands determined to be suitable for timber harvest 
are constrained by a number of congressional acts. These acts typically limit 
harvest unit size to under 40 acres, mandate an even flow of timber (which equates 
with more consistent long-term cover/forage conditions), and prohibit removal of 
leave strips until adjoining units are producing hiding cover. Additionally, many 
National Forest Plans emphasize wildlife to some degree which often results in the 
protection of riparian zones and the closure of sensitive roads. Unlike the 
situation on public lands, the management of private industry lands is driven more by 
demands for economic efficiency. Unit size is often determined by the size of the 
stand available. In western Montana, units often encompass an entire 640 acre 
Section. Industry lands are not managed under an even flow concept and are typically 
managed to liquidate harvestable stands within 20 years. This generally results in 
cover shortages in the short run and a surplus of cover in the long run. While 
private industry managers generally protect large streams, they often ignore smaller 
moist draws or wet microsites which do not have clearly defined channels. 

In areas of checkerboard land ownership, wildlife managers are often faced with 
managing National Forest sections that may be heavily harvested and are surrounded by 
private sections devoid or nearly devoid of cover. This type of habitat arrangement 
creates further elk management challenges. It become difficult to maintain both the 
productivity of the summer elk range and opportunities for quality elk hunting. 

Analysis Parameters - On the Lolo National Forest, cumulative effects on elk 
productivity are calculated using recognized methods. Cover/forage models (Thomas et 
al., 1976) and open road models (Lyon, 1979) are used to calculate habitat 
effectiveness. The Lolo also developed a nontraditional method for assessing habitat 
productivity by quantitatively evaluating the spatial arrangement of cover and forage 
(Hillis, 1987). Based on numerous studies, this method assumes that elk use on 
summer range declines when forage areas are separated by increasingly long distances 
from cover. Relying on interpretations of earlier research, it was assumed that any 
point in an opening over 600 feet from cover suffered a decline in elk use. This 
meant that as harvest units increased to sizes over 40 acres, they developed an 
increasingly large "donut holew of reduced elk productivity. By calculating the acres 
that this occurs on in checkerboard ownership lands where private industry is 
harvesting 640 acre clearcuts, it is easy to reach levels where 30-40% of the area is 
suffering reduced productivity. When such situations were identified, it was 
determined that Forest Plan standards for elk productivity were exceeded and some 
change in the total harvest strategy, National Forest or private, was required. 

The impacts of timber harvest on hunting recreation in mixed ownership areas is 
difficult to assess. Western Montana is unique in that it has a five week general 
bull season, no limits on resident bull tags, and a significant percentage of 
branched antler bulls in the harvest. There are several possible reasons for this 
phenomenon: 1) hunting pressure is significantly less in western Montana than areas 
such as Oregon's Blue Mountains, 2) cover is extensive and thick, especially compared 
with the "stringersw of cover in eastern Oregon or Washington, and 3) the topography 
of western Montana is rugged. Nonetheless, there are indications that continued 
roading and logging in western Montana have compromised the security cover values to 
the point that they are resulting in an accelerated elk harvest and a decrease in the 
branched-antler harvest component. The Montana Department of Fish, Wildlife, and 
Parks (FWP) has adopted an elk management objective that includes maintaining a 
branched-antler component in the harvest, long seasons, and a minimum of 
restrictions. These objectives may appear mutually exclusive since it is easy to 
grow big bulls by limiting hunters, or season length, or establishing a 5-point 



minimum f o r  harvestable  animals. Without such addi t iona l  r e s t r i c t i o n s ,  t he  only too l  
l e f t  is t o  r e s t r i c t  access and maintain la rge  amounts of s e c u r i t y  cover. In  western 
Montana, t h a t  is not an i l l o g i c a l  management t oo l  s ince  the  country is inherent ly 
rugged and heavi ly fores ted .  Recognizing t h a t ,  t he  Forest  Service Regional Forester  
signed an agreement with t h e  Director  of the FWP t o  use cover and road management t o  
a s s i s t  t h e  FMp i n  meeting those hunting recrea t ion  objec t ives .  The Lolo Forest Plan 
has a standard t h a t  r e s t a t e s  t h a t  commitment t o  hunting recrea t ion  q u a l i t y  (Anon 
1986). 

In  cooperation with s t a t e  b io log i s t s ,  the following assumptions were made. 
Productive e l k  h a b i t a t s  can be maintained with f a i r l y  low cover-forage r a t i o s  
(perhaps a s  low a s  40/60) and high road d e n s i t i e s ,  a s  long a s  t h e  s p a t i a l  arrangement 
is adequate and most roads a r e  closed. I f ,  however, long unregulated seasons and 
mature bu l l  harvest  is a l s o  des i red ,  then it appears l og ica l  t h a t  some of t h a t  cover 
must be arranged i n  l a rge r  blocks with more d i f f i c u l t  access.  Looner and Cada (1982) 
attempted t o  quant i fy  t h i s  r e l a t i onsh ip  using road d e n s i t i e s  and cover a s  t he  two 
v a r i a b l e s  explaining harvest r a t e .  Since t h e i r  model was developed e a s t  of the  
Rockies, it was not used extensively i n  the  Lolo's analyses.  Instead,  t he  Lola 
developed a system which assessed individual  drainages t o  determine the percentage 
ava i l ab l e  i n  cover blocks g r e a t e r  than 250 acres .  The assumption was t h a t  a 250 acre 
block is big enough t o  hide an e l k  even during extensive hunting pressure and thus 
provide secu r i ty  cover. Conversely, the  assumption was made t h a t  small leave s t r i p s  
of cover bissected by mult iple  midslope roads a re  not capable of providing t h a t  
c r i t i c a l  hunting season cover. Drainages where the  percentage of cover blocks 
g r e a t e r  than 250 ac re s  equalled 40% o r  50% were assumed t o  have good secu r i ty  cover 
values.  Drainages where those l a rge r  blocks comprised only 10-20% of t h e  a reas  were 
assumed t o  have poor s ecu r i ty  cover values.  When s i t u a t i o n s  i n  t he  l a t t e r  category 
were i d e n t i f i e d ,  it was determined t h a t  t he  drainage i n  quest ion was exceeding the  
Lolo Fores t  Plan Standard f o r  maintaining recrea t iona l  oppor tuni t ies .  

This  r a i s e s  the  question o f ,  what opt ions a r e  ava i l ab l e  once Forest  Plan Standards 
a r e  exceeded? There a r e  r e a l l y  only three  choices.  National Fores t s  can work with 
p r i v a t e  industry t o  t r y  and achieve a mutually acceptable so lu t ion .  When t h a t  f a i l s ,  
they  can buffer  p r iva t e  industry a c t i v i t i e s .  Ignoring cumulative e f f e c t s  should not 
be considered a s  a v iab le  option. Idea l ly ,  National Fores t s  and p r iva t e  industry can 
cooperate t o  reach a mutually acceptable so lu t ion .  There a r e  some examples of t h a t  
occurr ing.  The Lolo completed another cumulative e f f e c t s  ana lys i s  i n  the  Boles Greek 
drainage,  where the  ana lys is  determined t h a t  e l k  summer range values were a t  r i sk .  
During coordinat ion e f f o r t s  with t h e  adjacent landowner, Plum Creek Timber Company, 
Plum Creek agreed t o  defer  t h e i r  remaining harvest  opt ions f o r  15 years  which allowed 
the  Lolo t o  not only meet t h e i r  Forest  Plan e l k  s tandards,  but allowed the  f o r e s t  t o  
harves t  two pending timber s a l e s .  R e a l i s t i c a l l y ,  s ince  corporate  and National Forest 
management s t r a t e g i e s  a r e  s o  f a r  apa r t ,  there  w i l l  be times when the  National Forests  
should expect t o  have t o  buffer  p r iva t e  land a c t i v i t i e s  a s  i n  t he  case of the  Lolo 
Creek decis ion.  

Discussion 

The concept of doing cumulative e f f e c t s  analyses across  ownership boundaries is 
nothing new. For wide-ranging spec ies  l i k e  e lk ,  it is something t h a t  should be 
considered on a l l  p ro j ec t s  where mixed ownerships a r e  involved. The concept of 
measuring impacts on hab i t a t  product ivi ty ,  measurable by cover/forage r a t i o s  and open 
road d e n s i t i e s ,  should be a standard, widely accepted p rac t i ce .  An aspect  of e l k  
cumulative e f f e c t s  ana lys is  t h a t  is admittingly r i sky  is t ry ing  t o  quant i fy  the  
r e l a t i onsh ip  between cover and hunting recrea t ion .  A t  t h i s  time, there  a r e  some gaps 
i n  t he  research  l i t e r a t u r e .  Typically,  corporate representa t ives ,  when asked t o  
modify t h e i r  harvest  p rac t i ce s  t o  accommodate such th ings  a s  bul l  carryover,  respond 
with,  "Show me i n  the  e l k  guide l ines  where the  s i z e  of cover blocks is c r i t i c a l , "  o r  
"Can't we j u s t  c lose  more roads?", e t c .  Some attempts have been made 



in western Montana to test this relationship by comparing prehunting season habitat 
selection data against habitat selection data collected after opening day of the 
hunting season. These data were further compared against elk survivability. While 
results are promising they are inconclusive so far. Hopefully, research will tackle 
this problem in the near future. 
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m T  SUaZSSION AND ELK HARVEST STRATEGIES AT MOUNT ST. HELENS 

Evelyn H. Merrill, ~epar-tment of Zoology and Physiology 
University of FFyaning, L a r d e ,  WY 82071 

Kenneth J. Raedeke, Wildlife Sciences Group, Oollw of  ores st R e s 0 ~ r C e S  
University of Washin-, Seattle, WA 98195 

The eruption of Mmnt St. Helens devastated an an area of wer 60,000 ha. In the 
ini t ia l  5 years after the eruption, poplatian grawth and characrteristics of the elk 
inhabiting the northwest portion of the blast zone were indicative of an irruptive 
poplatian, hmaver, future poplatian trends w i l l  depend an forest succession and 
harvest magmalt. S h d a t i m s  based on a 60-year timber harvest rotation 
indicated that the e3k popilation wwld initially decrease b3.t ranain fairly high 
until a large pmportim of the area was ca~lprised of forest stands greater than 30 
years. A large ini t ia l  eLk hawest, followed by an increase in elk harvest as the 
area matured to second growth, and a reduction in  elk harvest a t  the end of the 
rotation period is required to  maximize sustained yield of elk. A canstarit elk 
hamest which initially can be sustained may werharvest the poplatian as the elk 
ppilation respMds to changes in forest sucession. 

eruption of mt st, wens an 18 M ~ J !  1980 k i l l e d  the above grcaund flora and 
fauna (over 60,000 ha) primarily north of the mountain. Alt.hm@ widespread losses 
of wildlife habitat were thmght to  have occurred, regrawth of natural vegeutim as 
w e l l  as seedings and tree plantings led to  the rapid reawery of habitat, One? of 
the f i r s t  wildlife species to  reinvade the m m t  St. He.lens "blast zme" was the 
Roosevelt elk (Oervus e l a m  roosevelti) . 
In the ini t ia l  5 years after the eruption, popllatim glmd2-1, decreased age of 
maturity, and high survival of elk inhabiting the northwest portion of the blast 
zone were indicative of an irruptive popllation ( ~ e r r i l l  1987) . A ambination of 
rapid vegetaticm regrowth, miad winters, 1im;ited hunan access and law hawests 
contrihted to the rapid recbvery of this elk m a t i a n .  

Hawever, long-term ppilation trends of elk within the mt St. ~e1e .n~  blast zone 
w i l l  be determined, in large part, by patterns of forest succession and managmt. 
AS forest canopy d a r e  m r s  over a large portion of the blast zone, forage 
availability w i l l  diminish and carrying capacity w i l l  decline rapidly. The pipe 
of this paper is to illustrate possible trends i n  the carrying capacity of elk 
associated w i t h  forest succession using a simplified forest succession model and 
describe the effects of harvest strategies on elk poplation trends. 

We thank Dr.  Mark Boyce for his insight and assistance w i t h  the popllation growth 
and maxdrm yield models. 



Studv ~ r e a  

The study area lies northwest of Mamt St.  ele ens and includes a 225 Ian2 area w i t h i n  
portions of the Green River and North Fork of the mtle River drainages. 
Approximately 90% of the area lies within the northwest portion of the m t  St. 
H d e n ~  blast zone. The area includes high elevation areas that received heavy ash 
deposits ( >12 an) (approximately 19% of the study area) , areas of law or medim ash 
(65%), the debris avalanche in the North Fork of the W t l e  River (6%) and 
peripheral, u n d e  forests (10%)   erri ill 1987) . Primary landowners are the 
Weyerhaeuser Ocmpany and Department of Natural Resources. The study area f d s  
primarily within the Margaret and -it Game ManaQnent Units. 

, a  

E%i?vations range fran 240 m to  over 1200 m. Climate is maritime w i t h  wet, mild 
winters and cool dry sunmers. ~ranklin and ~ryness (1973) irx:lude the Mamt St. 
Helens area in the Southern Washin- cascades Province and describe soils and 
vegetation found in forest zones adjacent to  the blast zone. 

Init ial  plant recovery w i t h i n  the blast zone has b e a  described by Means et al. 
(1982 ) and A d m  and ~danrs ( 1982) . In general, there has been a rapid recovery of 
native vegetation in  areas where ash depths were less than 12 an. llaninant species 
include f i r w e d  (Epilobium angustifolim) , pearly everlasting (Anaphilis 
mar aritacea), cat 's  ear ( ris rad'icata) acad thistle ( C i r c i m  arvense). In 
k g h  ash a c a m i l a K a n t  species canpsition is similar ht has not 
recovered as rapidly as in law ash areas.   he debris avalanche of the N o r t h  Fork of - 
the Tautle River was fertilized and seeded in 1980 and has grass-clover (Trifolim 
spp.) plant cover. 

Methods 

Potential carrying capacity (FCC) of elk W g h  time was sirmlated using a forest 
succession matrix model slmilar to that described by Raedeke and (1986). 
Successional stages included four forest stand ages and two unique vegetation 
camunities (Table 1 ) . 
Table 1. Estimated potential carrying c a p c i t i e s  (FCC) of elk (em) w i t h i n  
different forest stands a t  Mount St. Helens. 

Vegetation Potential Winter Initial Portion 
Camunity Carrying Capacity of Study Area 

(m) 

Ebris  slide 19.0 
High Ash 0.1 
0 -  5 2.9 
6 - 10 2.0 
11- 30 2.9 
31- 60 0.8 



Becaruse these lands are primarily carmercial forests, mature trees (60-150 years) 
and virgin timber (150+ years) timber was harvested prior to this stand age. The 
mamt of area in each successional stage was based on a s M y  area size of 2252 km 
and on the proportion of 950 randan pints which fell w i t h i n  each vegetation type 
(Merrill 1987 ) . 
Winter PCZl values for the three of the forest starad ages were similar to those used 

, by Raedeke and l3hhhl (1986) and we- based on the work of Taber and Raedde 
(1980) and H e t t  et al. (1978). W e  l m r e d  the POC value for 0-5 year successiondl 

. stage t o  fit the observed poplation counts for 1985 (Merrill 1987 ) . 
The winter FU2 of the debris avalanche w a s  based on the observed nunber of elk using 
the area in  1985 (Merrill 1987). For the years of sirnilation, M? assumed the of 

' the debris avalanche remained stable due to the fertilization and reseeding efforts 
being wnducted cooperatively by the Weyerhaeuser Ompany, Washin- W m t  of 
Wildlife, and the ~ocky ~ountain ELk m a t i o n .  Forest succession in  the high ash. 
areas was as& to  be delayed relative to other stand ages. S W  of the 
area designated as high ash area w a s  a t  high elevation, w e  used a law winter FCC 
value to reflect the acarmlation of srrow in this area during most winters. 

Projected poplation gr& was derived using a nonlinear extension of the logistic. 
model (Gilpin and Ayala 1973) : 

0 
dN/dt = r N [ l  - (N/K) ] Cm- 1) 

In discrete time, th is  -1 is approximated by: 
0 

N ( t + l )  - N (t) exp {r f l  - ( N ( t ) / K ( t )  11 (4- 2) 

where N is the poplation a t  t, K is the FOC value for time t, r is 0.34 (Memill 
1987 ) , and 0 is 3 .O (Bayce in press) .   he m a x i m  sustained yield (W) for this  
model OCcxrs a t  the popllation size (Nu  ) where the secand derivative of equation 1 

, eq~ualS O. M Y  W a s  &Imated to be N ( t + l )  - N t ( t ) .  

R e s u l t s  

Similatians based on a 60-year rotation in timber harvest indicate that 
potential winter carrying capacity (332) for elk in the Maunt St. Helens area wff l  
decrease fm the rnanber of elk observed the last few years, ht remain fairly high 
for the next 20 years (Figure 1). As a large percentage of the study area becanes 
closed-canopied second growth, the POC for elk wff l  decrease and remain law unti l  
the second grawth forests are harvested. The sane ganeral pattern m r s  with a 
40-year rotation, ht FOC remains law for abcut half as long as under a 60-year 
rotation. Both analyses assme that the mature second gmwth timber is harvested by 
the end of the rotation period. 

If the elk popllation were not harvested, it d d  be expecbd to track forest 
su-sian, lagging sawwhat behind changes in P02 (Figure 1). Ibwever, i f  the 
-t goal for elk were to maintain a maximm sustained yield (W) , it w a l d  
be necessary to reduce and maintain the poplation a t  abaut 2/3 the FCC. 
Maintaining the elk poplation a t  a level which d d  sustain a rnaximPm yield d d  
require a large in i t ia l  elk harvest, followed by an increase i n  harvest as the area 
matured t o  second grcwth, and a reduction in harvest a t  the end of the rotation 



period to a l l o w  the poplation to grow to the new FOC level (Figure 2).  The in i t i a l  
large harvests wadd eventually werhavest the poprlation as the mmber of elk 
decrease i n  response to changes in FOC ( ~ i g u r e  3 ) .  

Ox results indicate a decrease i n  the w i n t e r  carrying capacity for elk in  the tvfcmt 
St. Wens blast zone which seeins intuitive based on aur current understanding 
elk-forest relationships in the Pacific Northwest. Hrrwever, W extent to which a 
"bean-Mn pattern in elk carrying capacity occurs over the long-term w i l l  depend 
on the arount of variation in stand age and spatial d i s t r i b t i on  created by site 
potential and forest management practices. CAr s w a t i o n s  assuned uniform effects 
of forest succession on FOC and disregarded spatial considerations. V a r i a b l e  
rotation length, pre-carmercial thinning and fertilization can be used to impme 
range conditions and stand age diversity. Habitat improvements on the seeded debris 
avalanche may be particularly appropriate to maintain wintering elk manbers. A 
reduction in FCC for elk on surmer range in the next. 20 years may not be as great as 
on winter range because of the delayed succession on severely disturbed sites a t  
high elevations which are availble i n  the surmer but gerlerally not i n  the winter. 

Despite this variation, w e  suspect that there w i l l  be a rather dranatic decline in 
the elk papilation i n  respanse to forest succession under the 40 to 60-year timber 
harvest rotation. r he extent to  which recreational opportunities and associated 
disturbance excelerate the paprlaticll decline in the area remains unknawn, since our 
model a s W  canstant effects of road density, recreational use, weather, and other 
factors that might reduce the availability of r-. 

Ox long-term concern for the elk a t  ~ a x n t  St. Helens is the possible overharvest of 
elk which carld occur if a rapid decline in elk nunbers were to occur and go 
undetectd. Unfortunately, aur a r r e n t  knowledge of elk carrying capacities for 
different stand ages and the importance of spatial relationships anoarg stand ages is 
kmm in only general tern that do not yet allm integration into harvest models. 
Nonetheless, in the westem Casdes where plant succession is rapid, further 
attentian rmst be given to the dynamic interactions between forest succession and 
managerent, and elk harvest strategies. The Mamt S t  Helens area continues to 
provide an excellent opportunity to evaluate these relaticwhips. 
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CHALLENGE COST-SHARE AND THE FUTURE OF PRIVATE PARTICIPATION I N  ELK MANAGEMENT ON 
PUBLIC LANDS 

Kirk Horn, Director  of Wildl i fe  and F i she r i e s ,  and Alan Christensen, Northern Region, 
USDA Forest  Service, Federal Bldg., P. 0.  Box 7669, Missoula, MT 59807 

Abstract 

Beginning i n  1986, t he  Congress a l loca ted  funds t o  the  Forest  Service t o  conduct f i s h  
and w i l d l i f e  hab i t a t  enhancement a c t i v i t i e s  i n  cooperation with p r iva t e  and o ther  
publ ic  organizat ions.  The program, e n t i t l e d  Challenge Cost Share, has  captured the  
a t t e n t i o n  and support of many groups and the  a l loca t ions  have doubled i n  j u s t  t h ree  
years.  

One of the  f i r s t  appl ica t ions  of Challenge Cost Share funds i n  the  Northern Region 
was a  prescr ibed burn f o r  the  e l k  winter  range on the  Nez Perce National Forest.  
Since the  i n i t i a l  appl ica t ion ,  t he  program has expanded and e l k  h a b i t a t  p ro j ec t s  have 
been completed on s i x  f o r e s t s  wi th in  the  region. 

Challenge Cost Share and the  par tnersh ips  formed wi th  p r iva t e  organizat ions o f f e r  
tremendous po ten t i a l  f o r  e l k  management on publ ic  lands i n  t h e  Northern Region and 
elsewhere. However, t h e  r o l e  of p r iva t e  organizat ions i n  funding h a b i t a t  management 
on publ ic  lands c r e a t e s  some unusual s i t u a t i o n s  and t h e i r  p a r t i c i p a t i o n  i n  such 
programs must be objec t ive ly  focused on achieving bene f i t s  t o  t h e  e l k  resource and 
long-term maintenance of e l k  h a b i t a t .  

Introduct ion 

Beginning wi th  N 1986, Congress provided funding f o r  a  Forest  Service "Challenge 
Grantn program. The bas ic  premise behind the  program is t h a t  money would be made 
ava i lab le  t o  t he  Forest  Service t o  match p r iva t e  donations f o r  t he  purpose of 
conducting f i s h  and w i l d l i f e  improvement p ro j ec t s  on National Fores t  System lands. 
The program was an outgrowth of emphasis given t o  t he  "user payn concept by the  
Reagan administrat ion,  e s s e n t i a l l y  c r ea t ing  an opportunity f o r  p r iva t e  c i t i z e n s  t o  
d i r e c t l y  a f f e c t  f i s h  and w i l d l i f e  hab i t a t  through t h e i r  pa r t i c ipa t ion  i n  t he  program. 

The funding provided by Congress is "outsiden of the  normal budget i n  t h e  sense t h a t  
it is ava i l ab l e  t o  use i f  matched by p r iva t e  funds. It was not  intended t o  replace 
regular  budgets, but t o  be addi t ive  t o  them. The Congress s en t  a c l e a r  message 
regarding the  use of Challenge Grant funds, specifying t h a t  they be used t o  
accomplish on-the-ground p ro j ec t s  t h a t  improved condit ions f o r  f i s h  and w i l d l i f e .  

Much of t he  c r e d i t  f o r  i n i t i a t i n g  the  program is due t o  Lonnie Williamson of t he  
Wild l i fe  Management I n s t i t u t e .  It was h i s  suggestion about t he  basic  concept of the  
program, made t o  t he  Senate Appropriations Committee, t h a t  t r iggered  the  Congress 
i n t o  act ion.  

The program, changed t o  "Challenge Cost Sharew (CCS) i n  FY 1988, is now i n  its t h i r d  
year  and has been a  remarkable success s t o r y  i n  accomplishing improvements i n  f i s h  
and w i l d l i f e  hab i t a t .  One of t he  key poin ts  i n  t h a t  success is t h a t  p r iva t e  
involvement is the  c a t a l y s t  t h a t  makes the  program work. It has provided a  chance 
f o r  p r iva t e  c i t i z e n s  and groups t o  d i r e c t l y  inf luence management on publ ic  lands. 

Current S t a tus  

A s  the  program has been implemented, the  match provided by the  p r iva t e  s ec to r  has 
taken the  form of money, labor ,  spec i a l  s k i l l s  o r  knowledge and spec i a l  equipment. 
Generally, the  match has taken the  form of funds, and rout ine ly  i n  t h e  r a t i o  of 1:l. 
In  t he  two f i s c a l  years  t h a t  have been completed i n  t he  Northern Region of the  Forest 



Service (FYs 1986 and 1987), the CCS funding of $260,000 was matched by private 
donations with a value of $523,000, resulting in a total of $783,000 available for 
projects. Table 1 lists the growth of the CCS program in Region 1 (Montana, northern 
Idaho, and western Dakotas): 

Table 1. Challenge Cost Share and Cooperator Contributions for Region 1, USFS 

Source 

Threatened 
and 

Endangered 
Wildlife Fish Species - Total 

FY 86 Region 1 Allocation $20,900 $55,100 $15,200 $ 91,200 
FY 86 Cooperator Contributions $244,000 
FY 87 Region 1 Allocation $58,000 $56,000 $55.000 $169,000 
FY 87 Cooperator Contributions $279,000 
FY 88 Region 1 Allocation $40,000 $59,000 $57,000 $176,000 

Based on the record in Region 1 to date, private contributions have more than matched 
available CCS funds, actually achieving a ratio closer to 1:2. Nationally, the 
program has grown at a rapid rate as depicted in Table 2: 

Table 2. National Challenge Cost Share Allocations for FY 86-89 

FY 86 National Allocation $ 800,000 
FY 87 National Allocation $ 2,000,000 
FY 88 National Allocation $ 3,000,000 
FY 89 National Allocation Projected $ 5,000,000 

Total FY 86-89 $10,800,900 

The CCS funds, unlike regular budget funds for habitat improvement, do not have 
"hardn targets attached. This increases the flexibility of the funds and promotes a 
diversity of projects by allowing field units to match with local interests and 
needs. 

Looking specifically at elk, there are seven Forest Service Regions that can utilize 
the CCS program to improve elk habitat. They are: 

Table 3. USFS Regions and Administrative Areas 

Reg ion 

1 
2 
3 
4 
5 
6 
10 

Headquarters 

Missoula, MT 
Denver, CO 
Albuquerque, NM 
Ogden, UT 
San Francisco, CA 
Portland, OR 
Juneau, AK 

MT, N. Idaho, W. Dakotas 
CO, KS, E. Wyoming, NE, SD 
AZ, NM 
S. Idaho, NV, UT, W. Wyoming 
CA 
OR, WA 
AK 

The area administered by these regions include the range of Roosevelt elk, Rocky 
Mountain elk, and Tule elk. At present, five of these seven regions have completed 
elk projects under the CCS program which benefit Roosevelt elk and Rocky Mountain 
elk. Three of the regions have had elk projects every year the CCS program has been 
in existence. 



The s igni f icance  of the  CCS program f o r  f i s h  and w i l d l i f e  h a b i t a t  improvement cannot 
be overemphasized. H i s to r i ca l ly ,  Forest  Service budgets f o r  f i s h  and w i l d l i f e  
hab i t a t  improvement have been very small while the  recognized backlog of needs has 
grown. Many f o r e s t s  have "shelf s tock ,"  p ro j ec t s  i den t i f i ed  a s  a need but 
h i s t o r i c a l l y  lacking the  funding f o r  accomplishment. The CCS program has enabled the  
Forest  Service t o  address some of these needs a s  wel l  a s  adding a g r e a t  dea l  of 
d i v e r s i t y  t o  f i s h  and w i l d l i f e  programs by providing funds f o r  p ro j ec t s  t h a t  have not 
h i s t o r i c a l l y  been a pa r t  of Forest and D i s t r i c t  e f f o r t s .  Prime examples include 
p ro j ec t s  f o r  s e n s i t i v e  spec ies ,  p ro j ec t s  aimed a t  nongame spec ies  and nonconsumptive 
w i l d l i f e  a c t i v i t i e s ,  and p ro j ec t s  aimed a t  rap tors .  The CCS program has been very 
successfu l  a t  supplementing, complimenting and d ivers i fy ing  h i s t o r i c a l  Forest  Service 
f i s h  and w i l d l i f e  hab i t a t  improvement programs. 

P ro j ec t s  which benef i t  e l k  s p e c i f i c a l l y  o f t en  provide bene f i t s  f o r  o ther  big game 
spec ies  such a s  bighorn sheep, mule deer  and black bear. Therefore,  it is d i f f i c u l t  
t o  p rec i se ly  i d e n t i f y  p ro j ec t s  which s p e c i f i c a l l y  bene f i t  e l k  alone. However, 
f i gu res  projected through the  end of FY 88, ind ica te  t h a t  approximately $260,000 of 
CCS funds w i l l  support p ro j ec t s  t h a t  benef i t  e l k  e i t h e r  d i r e c t l y  o r  i nd i r ec t ly .  

With j u s t  a match of 1:1, a very conservative est imate,  a t o t a l  of over $500,000 w i l l  
have been expended on p ro j ec t s  which benef i t  e lk .  The types of p ro j ec t s  vary 
depending on t h e  f ea tu re s  of the  a rea  and the  management oppor tuni t ies  i den t i f i ed .  
Table 4 lists t h e  types of p ro j ec t s  conducted t o  da te :  

Table 4. Examples of Challenge Cost Share Pro jec ts  Which Benefi t  Elk 

*Seeding of Forage S i t e s  *Prescribed Burning of Winter Ranges 
*Water Hole Development *Access Control 
*Elk Transplants/Relocations *Fencing t o  Exclude Livestock from Key S i t e s  
*Management Related Studies  on 

Habitat  Use, Survey Techniques, 
Seasonal Ranges 

Nationwide, cooperators  i n  the  CCS program number i n  t he  hundreds and range from 
small,  l oca l  sportsmen's groups t o  na t iona l  conservation groups. Typical of t he  
cooperators which fund e l k  r e l a t ed  p ro j ec t s  are: s t a t e  u n i v e r s i t i e s ,  s t a t e  f i s h  and 
game departments, na t iona l  hunting and conservation groups, p r iva t e  ranches, family 
t r u s t s ,  l oca l  and regional  sportsmen's c lubs ,  and s i n g l e  individuals .  The program 
has become a c a t a l y s t  f o r  change and s t imulated cooperation and c r e a t i v i t y .  A spe- 
c i f i c  example was a pro jec t  on the  Caribou National Forest  i n  Idaho where the  Rocky 
Mountain Elk Foundation donated $8,000 f o r  CCS e l k  p ro j ec t s .  The amount was matched 
by the  Idaho Fish  and Game Department and t h a t  t o t a l  matched with Fores t  Service CCS 
funds f o r  a grand t o t a l  of $32,000 pro jec t  d o l l a r s .  Through cooperation and en- 
thusiasm, the  i n i t i a l  $8,000 donation was leveraged t o  $32,000 and focused on proj- 
e c t s  supported by three  organizat ions.  The po ten t i a l  f o r  t h i s  e f f o r t  was c rea ted  by 
the  a v a i l a b i l i t y  of CCS funds. 

Summary 

Aside from c rea t ing  change on the  ground, where it counts,  t he  CCS program has had 
many pos i t i ve  s i d e  e f f e c t s  including: 

1. t he  CCS program has c rea ted  an a i r  of optimism and a recognit ion t h a t  p ro j ec t s  
! can be accomplished; 
I 

2. t h e  CCS program has breathed new l i f e  i n t o  o ld  par tnersh ips  and generated a 
I s p i r i t  of cooperation and c r e a t i v i t y ;  



3 .  the CCS program has empowered the  average sportsman by giving them an avenue t o  
a f f e c t  publ ic  land management through individual  o r  group act ion;  

4. the  CCS program has caused an increased sense of ownership among cooperators and 
generated a  s t ronger  constituency f o r  f i s h  and w i l d l i f e  on publ ic  lands; 

5. t he  CCS program has been a success f o r  Congress, r e su l t i ng  i n  bene f i t s  t o  t h e  
resource and the  general  publ ic  through the  e f f i c i e n t  use of CCS funds. 

The Challenge Cost Share program is a proven success and should remain a v i t a l  pa r t  
of publ ic  land management. The concept is sound and fu tu re  adaptat ions t o  o ther  
resources a r e  ce r t a in .  It has given new recognit ion and provided a  key r o l e  f o r  
p r iva t e  ind iv idua ls  and groups i n  the  management of f i s h  and w i l d l i f e  on publ ic  
lands and, thus ,  is a heal thy cont inuat ion of t h e  t r a d i t i o n a l  e t h i c  of democratic 
management of a  publ ic  resource f o r  t he  benef i t  of a l l  people. 



NEW MEXICO'S HABITAT IMPROVEMENT STAMP PROGRAM 

Bruce L. Morrison 
New Mexico Department of Game and Fish 

Villagra Building 
Santa Fe, New Mexico, 87503 

Abstract 

The New Mexico Department of Game and Fish has started a pilot program that requires 
an access fee for hunting, fishing, and trapping on certain public lands. A 
cooperative agreement between the Department, Region 3 of the United States Forest 
Service, and the New Mexico State Office of Bureau of Land Management was signed 
under the authority of Public Law 93-492, commonly referred to as the "Sikes Act." 
Areas that require this "user feea were picked because of an opportunity to raise 
significant funds for projects and/or because of a chance to benefit wildlife 
populations quickly. Although the Sikes Act allows expenditures for a variety of 
purposes, we have chosen to utilize the funds for habitat improvement projects. The 
three areas where the stamp is required receive an estimated 40% of the hunting 
pressure in the state. The revenues for the first year of full implementation in all 
three areas was approximately $184,000. These funds will be increased by the 
addition of federal aid for some projects, Forest Service and Bureau of Land 
Management Challenge Cost/Share funds, and volunteer labor from conservation 
organizations. Projects are developed by an Interagency Coordination Committee after 
input from the professionals of all agencies and a series of public meetings to 
obtain input from the sporting public. A Citizens Advisory Committee reviews 
proposed projects and prioritizes them. The State Game Commission is the final 
authority that controls the release of funds for expenditure on projects. Approved 
projects for 1988 include wildlife trick tanks, water storage tank covers, prescribed 
fires, spring developments, stream structures, riparian enhancement, dam 
stabilization, road management, browse development, and a turkey transplant. This 
pilot project will be evaluated in 1991 to determine its success and public 
acceptance. After this evaluation process is completed, recommendations will be made 
to the State Game Commission as to the continuation, expansion, or discontinuation of 
the program. 

Introduction 

Every wildlife biologist has been faced with a shortage of funds to conduct much 
needed habitat improvement work. This is true no matter what agency we work for. The 
development of habitat on public lands has always been conducted with very little 
money and the many projects we want to do cannot be completed with our limited 
financial resources. When budgets get cut, the wildlife dollars are usually the 
first to go. Various nonprofit private organizations have helped out where they can. 
Ducks Unlimited has provided dollars for waterfowl work but the dollars are not in 
great amounts unless you live in a state that has millions of people. The Rocky 
Mountain Elk Foundation is coming on strong, but they only provide funds for projects 
that benefit elk ( Cervus elaphus ). I predict that in the next ten years there 
will be more species oriented groups formed, but we need the dollars now. With the 
ever increasing demand on public lands for recreation and wildlife oriented 
activities, we must continue to provide the much needed habitat for the wildlife 
populations. We must do this while knowing full well that the states will not see 



significant budget increases nor will the U. S. Forest Service or the Bureau of Land 
Management. To provide the public with what they demand, and to be true to our 
profession, we must find the dollars for our work. The vehicle for us to do this has 
been in place since 1974, but until 1985, nobody wanted to use it. This vehicle is 
Public Law 93-492, better knom as the Sikes Act. This act allows the state wildlife 
agency, under agreement with the Forest Service and/or Bureau of Land Management, to 
charge a user fee for hunting, fishing, and/or trapping on public lands. With this 
act, we as wildlife professionals, have the opportunity to raise millions of dollars 
for wildlife projects. 

The Act 

A brief review of the Sikes Act will allow us to understand the opportunities that 
await us. The Act was passed in 1960 and addressed conservation on military 
reservations and the development of cooperative management plans between the states 
and the Department of Defense. In 1974, the Act was amended to allow for funding of 
comprehensive wildlife management plans for the states. The second thing the 1974 
amendment provided for was a user fee, by the means of a stamp sale, for hunting, 
fishing, and/or trapping on lands administered by the U. S. Forest Service, the 
Bureau of Land Management, and/or the Atomic Energy Coumission. Any of these 
agencies could enter into an agreement with the state wildlife agency to charge this 
fee and the money collected must be spent on wildlife projects in the area where it 
was collected. The projects that could be conducted include, but is not limited to; 
protection, research, census, law enforcement, habitat management, propagation, live 
trapping and transplantation, and regulated taking. The fee is to be collected by 
the state wildlife agency by stamp sales that are to be conducted at the places where 
licenses are sold. The amount of the fee is to be determined by agreement of all 
agencies involved. The state will collect the money and disburse it to the federal 
agencies for approved projects. In some states, the Game Commission will have the 
authority to approve the agreement while in other states, it will require legislative 
action. 

The New Mexico Experience 

In 1985, the State Game Commission of New Mexico passed a regulation that required a 
$10.00 stamp to hunt, fish, and/or trap on the Valle Vidal Unit of the Carson 
National Forest. This was the first user fee imposed under authority of the Sikes 
Act in the United States. In 1986, the Comnission imposed a $5.00 fee on the Lincoln 
National Forest and surrounding Bureau of Land Management land in southeastern New 
Mexico as well as the Jicarilla Division of the Carson National Forest in the 
northwestern part of our state. An additional 83,000 acres of Bureau of Land 
Management land adjacent to the Jicarilla Division was added to the stamp requirement 
in 1988. These areas receive an estimated 40% of our deer hunting pressure annually. 
There are numerous other areas in the state that receive tremendous fishing pressure 
that have the potential of raising thousands of dollars yearly for wildlife work. 

Revenue collected during the 1986-87 license year, the first year that the stamp 
requirement was in place on all three areas, were approximately $184,000 ($12,000 on 
the Valle Vidal, $34,400 on the Jicarilla, and $137,600 on the southeast area). The 
Forest Service has obligated an additional $131,000 from their challenge cost/share 
program and the Bureau of Land Management has kicked in $6,000 from their challenge 
program to combine with the Sikes funds for habitat work in New Mexico. This brings 



our total for one year to approximately $321,000. Since we were not expecting this 
much money, we had not developed enough projects to spend all of it. We will be 
utilizing the Sikes funds and some of the federal agency dollars for approved 
projects and will conduct similar projects in the area with the remaining agency 
funds. The Sikes Act funds may be carried over if they are not all spent in one 
year. We have also utilized federal aid dollars on the Valle Vidal to increase our 
funding level. 

The projects that have been approved for Sikes funding in New Mexico include; 36 
water unit installations, 39,178 acres of prescribed burns, 50 miles of reseeding and 
obliteration of unneeded roads, 2 wetland enhancement projects that include pothole 
blasting and waterfowl nesting habitat development, 25 miles of riparian habitat 
enhancement, 19 projects to develop or protect naturally occurring springs to provide 
wildlife water, 1 Merriams turkey ( Meleagris ~allopavo merriami ) transplant, and 
the establishment of a $10,000 habitat improvement maintenance fund. This is the 
type of work that can be done with a user fee in place on public lands. As you can 
tell, we have concentrated our efforts on habitat improvement although the money may 
be spent on other types of wildlife projects. We keyed on habitat improvements 
because we felt that we could show results more quickly, we could provide the 
greatest benefit to wildlife in the area, and the public expressed a desire for 
habitat improvements to be a priority for the funds. 

When New Mexico started the Sikes Act fee, we went through a series of efforts that 
covered some, but not all, of the bases that should be covered for a new idea in 
wildlife funding. I will not go into great detail but rather briefly mention the 
processes we did and, hopefully, alert those wishing to start a fee in their state of 
some of the pitfalls we did not foresee. We first started considering the fee in 
1983. At that time, we discussed it with the State Game Commission and held a series 
of public meetings throughout the state. After these public meetings, we 
recommended the fee be charged in southeast New Mexico on a trial basis. The 
Commission discussed the fee at numerous Commission meetings and approved the Valle 
Vidal fee in 1984, to go into effect in 1985. The Comnission continued to discuss 
the southeast recommendation at numerous meetings and in December of 1985, approved a 
regulation that required the fee starting in April of 1986. April was chosen as a 
starting date as that coincided with our license year. In February, the U. S. Forest 
Service requested the Commission to add the Jicarilla Division to the fee requirement 
and they added this area to our Sikes areas. The Jicarilla requirement was passed 
after our big game proclamation was printed so we did not get the information out in 
this media. In 1988 the sporting public and the Cattle Growers Association in the 
Jicarilla area approached the Bureau of Land Management and requested that additional 
land, administered by the Bureau of Land Management, be added to the Sikes Act area. 
The Commission approved this request, but made the stamp requirement effective April 
1, 1989. This will allow the Department to provide the proper notification to the 
public of the stamp requirement. The Commission also instructed the Department to 
withhold any additional recommendations for expansion until the entire program is 
evaluated in 1991. 

The above paragraph will give you a quick idea of what we did. What we didn't do, 
but should have is equally as important. Our most critical mistake was not keeping 
the local and state politicians involved or at least informed. We spent a lot of 
time, after the fee was in place, justifying our actions to legislators that heard 
from those who opposed the fee. If the politicians are kept fully informed from the 
start, you will then be conducting the program instead of trying to justify it. Do 
not forget your congressional delegation and governor when you are briefing 



politicians. Another mistake was the long time frame between the public meetings and 
the passage of a regulation requiring the fee. Our Commission discussed the Sikes 
Act for two years before taking action. If you have to wait this long, hold another 
round of public meetings to have fresh input into the program. If you get a new 
Commission during this time, be sure to fully brief them on the program. We did not 
do this in New Mexico and they were briefed by a group opposed to the program. It 
was only after a large outpouring of public support, expressed to the Governor, that 
the program saved in New Mexico. A last reconmendation on Commission action when 
authorizing the program is to hold the meeting where it will be authorized in a large 
population center. We did not do this and got accused of trying to sneak the fee in 
on an unsuspecting public. Although we had thought that we had covered all the 
bases, one organized group that opposed the idea gave us a lot of headaches because 
we did not follow the recommendations given above. A nice sidenote is that after all 
of the battles, that group has seen the massive public support for the program and 
now has publicly stated that "we are 100% behind the Sikes Act." When I heard them 
say that, I knew that we had won the war. 

Once the program is in place, you must determine how to spend the money collected. In* 
New Mexico we have a system that seems complicated, but we feel that most steps are 
necessary to maintain public support for the program. Our first step is to conduct a 
series of public meetings each year to obtain project recommendations from the 
sporting public. These projects, as well as ones recomaended by the agencies 
involved, are reviewed by a conmittee called the Inter-Agency Coordination Committee. 
This committee is made up of the professionals of the agencies involved and is 
responsible for selecting projects that adhere to the spirit and law of the Sikes 
Act. This committee also insures that the proper land use plans are in place by 
federal agencies that allow the projects to be carried out on public land. It is 
essential that the district rangers and/or the area managers be involved at this 
level. Once the Inter-Agency Coordination Committee compiles a list of projects, 
they are presented to a second committee, called the Citizen's Review Committee. This 
committee has the charge of placing priorities on the projects and suggesting 
projects for consideration by the Inter-Agency Coordination Ctrmmittee. The next step 
is the presentation of the projects to the State Game Commiss~on for approval. Of 
course the final step is the construction of the projects. Throughout this whole 
process we keep the public fully informed by regular and special news releases, TV 
spots for the local stations, and any other media outlet available to us. We are in 
the process of developing a semi-annual Sike's Act newsletter for free distribution 
and are checking into a possible prime-time half hour special on habitat improvement 
in New Mexico. Never get complacent about your support, continually inundate the 
public with favorable publicity about the program. 

Conclusions 

Although our program in New Mexico is a pilot program and will have to be evaluated 
in 1991, we feel that we are well on the way to success as evidenced by the public 
demand for continuation of the program in late 1987 when some nonsupporters got the 
ear of our new Commission. We also see evidence of our success in the fact that the 
newest Sikes area in New Mexico is there because the public requested the agencies 
charge the fee. We have received requests from the public to include all Bureau of 
Land Management land in the northern half of the state in the program as well as 
recommendations to go statewide with the program as soon as possible. When the 
evaluation is completed in 1991, I am confident that the program will be expanded in 



New Mexico with a s e t  t imetable f o r  a statewide stamp requirement. We know we a r e  on 
the  r i g h t  t rack  when the  public asks f o r  the fee  before we even t e l l  them t h a t  we are 
thinking of expanding it. 

New Mexico is well on the  way t o  ra is ing  hundreds of thousands of d o l l a r s  a year f o r  
wi ld l i f e  work on our public lands. We estimate t h a t  we w i l l  be able t o  conduct the  
habi ta t  work t h a t  has been planned f o r  the  next f i f t y  years i n  a s  few as  f i f t e e n  
years, th i r ty- f ive  years ahead of schedule. You w i l l  see a Sikes Act f ee  i n  Texas 
before the  end of t h i s  year and Oklahoma may well be there  also.  By the  end of t h i s  
century the  s t a t e  t h a t  does not have a stamp requirement in  place w i l l  be an 
endangered species. 

The opponents of the  fee  say t h a t  we a re  j u s t  charging the  user  again, a s  we have 
with l icense fees. The s t a t e s  must be the  leaders i n  charging t h i s  f ee  o r  w i l l  loose 
control  of hunting, f i sh ing,  and/or trapping on public lands when Congress passes a 
federa l  user  f ee  t h a t  includes a l l  uses. I f  a Sikea Act f ee  is already i n  place, 
then those users  t h a t  require our fee  can be exempted from the  federa l  fee. Another 
reason I am confident t h a t  the  program w i l l  be adopted by s t a t e  a f t e r  s t a t e  is simple 
economics. In  these days of r e s t r i c t e d  budgets, the  Sikes Act can r a i s e  mil l ions of 
d o l l a r s  f o r  wi ld l i f e .  A conservative estimate is t h a t  i f  a l l  nat ional  f o r e s t s  i n  the  
United S ta tes  required a $5.00 fee ,  stamp s a l e s  alone would exceed $30,000,000. This 
does not include Bureau of Land Management lands o r  any matching funds made available 
because of the  seed money generated by the  Sike 's  Act. 

New Mexico has s t a r t e d  the  user  f e e  idea, it is our hope t h a t  our fellow 
professionals  w i l l  be able t o  see the  benef i t s  t h a t  we a re  obtaining and w i l l  jo in  us 
i n  t h i s  exci t ing new program f o r  wi ld l i f e  management on our public lands. 



Questions from the  Audience: 

Q - DO a l l  u se r s  have t o  purchase the  stamp t o  use the  na t iona l  
f o r e s t ?  

A - The a c t  is very s p e c i f i c  t h a t  hunters ,  f i s h e r s ,  and t rappers  a r e  
t he  only people you can requi re  t o  purchase t h e  stamp. If you 
had a  good publ ic  r e l a t i o n s  department, you can convince people 
they ought t o  purchase it anyway. The s t a t e  s e l l s  the  stamp - 
t he  money comes i n t o  the  s t a t e ,  and then the  p ro j ec t s  a r e  agreed 
on by interagency committees, and the  s t a t e  d i sperses  t he  money 
t o  whichever federa l  agency is using it f o r  t h e  pro jec t  or the  
s t a t e  does some of t he  p ro j ec t .  
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Abstract 

A personal computer program is used to estimate elk hiding cover on control, 
treatment, and pretreatment stands on five thinning demonstration areas in 
western Montana. Hiding cover for entire stands required from 1,486 to 
approximately 2,000 treadacre, depending on dbh. Stands with tall shrubs in 
the understory produced hiding cover at lower tree stem densities. Hiding cover 
values declined significantly from a range of 44-100% on control areas, to a 
range of 16-17% on stands thinned to approximately 400 trees/acre. Forage 
production, however, increased. It is proposed that management of thinned areas 
can be controlled to prevent major losses of habitat effectiveness for elk. 

Introduction 

The Mission-Oriented Research Program (MORP) of the University of Montana, 
School of Forestry, was established to work on second growth management problems 
in the northern Rocky Mountain forests (Pfister and Fiedler 1986). MORP 
emphasizes studies of the multiple effects of alternative silvicultural 
treatments. A substantial research effort is being conducted regarding whole- 
tree thinning of second-growth timber stands. In addition to determining 
silvicultural responses, research program managers desire information concerning 
the influence of these treatments on other forest resources. In Montana, the 
elk (Cervus elaphus) herds are an extremely important non-commodity resource, 
and the management of second-growth timber to provide elk habitat is an 
important consideration. 

The objective of this project was to estimate changes in hiding cover for elk 
using MORP timber stand data and the HIDE2 personal computer (PC) program (Lyon 
1987). Hiding cover is defined (Thomas et al. 1979) as-vegetation capable of 
hiding 90% of a standing adult elk from view at a distance of 200 ft. or less. 
This definition is currently accepted and widely used by both wildlife 
biologists and land managers. The PC program allows rapid and precise 
computation of hiding cover values, using tree and shrub density by diameter 
class. 

Hiding cover is only one component of the habitat required by elk, but it was 
judged to be the component most drastically modified by thinning. The abundance 
and distribution of hiding cover may strongly influence habitat effectiveness 
for elk, and a better understanding of modifications will allow the forest 
manager to provide appropriate distribution patterns. 
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Study Areas 

Data from four thinning demonstrations areas (Coyote Park, Shoestring, Section 
12, Section 16) on the Lubrecht Experimental Forest of the University of 
Montana, and one TDA on the Swan River State Forest (Swan Valley) were used for 
this project. Lubrecht Experimental Forest is 30 miles east of Missoula, 
Montana. The Swan Valley demonstration area is approximately 9 miles southeast 
of Swan Lake, Montana. Each area contained at least one control stand, and some 
pretreatment data were available. Treatment stand thinning8 were planned at 
mean stem densities of 440, 220, or 110 trees/acre on the Lubrecht TDAs; and to 
300, 220, and 150 treeslacre on the Swan Valley TDA. Spacing of the leave trees 
was more or less random, not highly regular or clumped. There were no shrubs in 
the Lubrecht Forest TDAs, and understory shrubs in the Swan Valley TDA were cut 
during thinning. General characteristics of thinning demonstration areas are 
presented in Table 1. More detailed descriptions of the TDAs are available from 
MOW. 

Table 1. Characteristics of thbuing -ratios areas. 

Atca Habitat Type1 Total Size Blew. Aspect slope 0,mtlltorJ ~ a i n m t ( s )  
(a) (ft .  (XI 

Coyote Park PSl4E/LIBO/VAGL 14.2 5.200 Rorth 10-40 - I.rir o c c i h t a l i s  
eastern 113 
(MLlV-1 

Shoestring PS~~E/SYWCABU 13.9 3,900 Rorth <I5 Pseudo- renriesii 
m!E- 
Larix occidentrlis - 

PSnE/VACA mrtb mmtly Pinus coatorta 
8 

Section 12 7.6 4.100 
(10 

Section 16 P S N B / S Y ~ ~  13.4 4,200 South mostly ~~ 
(15 

33 3,800 Sooth 10 pi nos^ Sum Valley AlKRl~lt3.Utl 

'F'fister e t  al. (1977) 



Methods 

The HIDE2 PC program (Lyon 1987) accepts da ta  a s  t r e e  stems per acre by diameter 
(dbh) c l a s s  up t o  30 in. and shrubs per acre by fo l iage  diameter from 31 t o  90 
in. Trees with stem diameters < 6 in. can be entered a s  e i t h e r  stems o r  a s  
open-grown t r e e s  i f  there  are  l i v e  crowns below 4.5 f t .  A s  da ta  e n t r i e s  a re  
made, random locat ions f o r  individual p lan t s  are generated and p lo t ted  t o  sca le  
a s  a 1-acre representat ive stand on the video screen. The program uses an 
arcs in  project ion t o  ca lcula te  the  percentage v isual  obstruct ion i n  the  display 
stand a t  a distance of 200 f t .  This "visual blockagea is ident ica l  t o  values 
produced with the  cover model proposed by Smith and Long (1987). HIDE2, 
however, evaluates "hiding cover" i n  u n i t s  65 inches wide so  t h a t  an e n t i r e  
fo res t  stand provides hiding cover f o r  e l k  only when > 90% of the  elk-width 
un i t s  provide hiding cover. In  a previous study (Lyon and Marcum 1986) we 
compared the  HIDE2 program with two f i e l d  techniques and found t h a t ,  where 
timber inventory information was already available,  r e s u l t s  were more accurate 
and f a s t e r  than the  f i e l d  methods. 

Timber stand data  were supplied by MORP f o r  the  f i v e  thinning demonstration 
areas. Standard mensurational da ta  were obtained by sampling three  0.1 ac p l o t s  
per stand (treatment) on the  Lubrecht TDAs. Data from the  Swan Valley TDA were 
obtained from measurements of e n t i r e  s tands i n  a randomized block design. 
Control, thinned and two pretreatment s tands on these areas were evaluated as  
e lk  hiding cover using the  HIDE2 program. Ten simulations of each stand were 
completed. Trees on the  TDA's had self-pruned t o  a height of > 4.5 f t ,  s o  no 
t r e e s  were entered a s  open-grown. Means and standard e r r o r s  were calculated,  
and s ign i f i can t  differences were assumed with more than two standard e r ro r s  
difference between the  means. 

Results 

Actual t r e e  dens i t i e s  on control  p lo t s  (Table 2) ranged from 400 t o  1,486 
s temdacre .  Visual blockage on these p l o t s  ranged from 84-100% and hiding cover 
from 44-100%. Only the  Shoestring and Swan Valley TIlAs had control  area hiding 
cover values > 90% f o r  the  e n t i r e  stand. On the  former area, t r e e  stems 
provided a l l  of the  hiding cover, while shrubs provided most of the  hiding cover 
on the  Swan Valley p lo ts .  The pretreatment hiding cover value f o r  the  Section 
16 area was 92%, but the  hiding cover value f o r  the  adjacent control  was only 
67%. Hiding cover f o r  the  e n t i r e  stand was produced on control  p l o t s  of the  
Shoestring TDA by a t r e e  densi ty of 1,486 stems/acre. There was a mix of stem 
s i z e  c l a s ses  i n  t h i s  stand, and many were > 6 i n  dbh. In  the  Section 16 
pretreatment area,  where stems were more uniform and smaller i n  average 
diameter, approximately 2,000 stems/acre were required t o  produce hiding cover 
f o r  the  e n t i r e  stand. 

Thinning of the  demonstration area stands t o  an approximate mean densi ty of 400 
t rees /acre  resulted i n  s ign i f i can t  decl ines i n  both v isual  blockage and hiding 
cover f o r  elk.  Visual blockage ranged from 84-100% on control  p l o t s  with t r e e  
dens i t i e s  of 700-2000 stems/acre; but dropped t o  65-66% a f t e r  thinning. Hiding 
cover f o r  e l k  ranged from 44-100% on contro ls  but declined t o  16-17% a f t e r  
thinning. Thinning t o  even lower dens i t i e s  cons is tent ly  produced s ign i f i can t  
reductions i n  v isual  blockage, but hiding cover was already so  low the  



addit ional  losses were not s t a t i s t i c a l l y  s igni f icant .  Tree removal accounted f o r  
the  reduction i n  v isual  blockage and hiding cover on the  Lubrecht areas whereas 
elimination of most t a l l  shrubs caused the  reductions i n  the  Swan Valley. 

Table 2. Tree stem and t a l l  shrub dens i t i e s  and mean diameters (inches); and 
percent v isual  blockage and hiding cover means (n110) with standard e r ro r s ,  f o r  
control  and thinned plots .  

!l!hinned Plot  Densities 

Area Control > 300 200-299 100-199 - 

Coyote Park 
Trees (Z diam. ) 1,329 (3.6) 424 (6.0) 228 (6.0) 124 (6.6) 
Visual Blockage (SE) 87 (0.6) 66 (0.6) 44 (0.9) 29 (0.5) 
Hiding Cover (SE) 49 (2.0) 17 (1.6) 4 (1.2) 2 (0.4) 

Shoestring 

Trees (f d i m .  ) 1,486 (7.0) 202lt8.1) 212 (10.3) 114 (9.9) 
Visual Blockage (SE) 99 (0.1) 51 (1.8) 61 (2.1) 41 (1.7) 
Hiding Cover (SE) 95 (0.9) 10 (2.5) 18 (3.2) 11 (2.7) 

Area Cont ro 1 > 300 200-299 100-199 

Section 12 

Trees (% d i m .  ) 714 (5.43 4342(5.5) 219 (7.1) 152 (7.1) 
Visual Blockage (SE) 84 (1.1) 66 (1.0) 49 (1.1) 37  (1.1) 
Hiding Cover (SE) 44 (2.7) 16 (2.2) 8 (1.4) 5 (1.1) 

Section 16 

Trees (% d i m . )  990 (5.4) 38h3(6 .4) 223 (8.8) 116 (9.9) 
Visual Blockage (SE) 92 (0.8) 65 (0.8) 56 ( 0 . 9 )  31 (0-8) 
Hiding Cover (SE) 67 (2.8) 16 (1.8) 14 <2.2) 5 (1.0) 

Swan Valley 
Trees <I diam. ) 400 (4.63 300 (5.3) 225 (5.5) 150 (5.5) 
Shrubs (Z dim.  ) 812 (48.03 - - - 
Visual Blockage (SE) 100 (0.0) ,49 (1.0) 43 (1.1) 31 (1.03 
Hiding Coves (SE) 100 (0.0) 6 (1.5) 5 (1.2) 4 (1.1) 

1 
This stand was thinned t o  an "acceptable" level  t h a t  was much l e s s  than the  

planned density of 440 stems/ac. 

2~ra t rea tment  p l o t s  had T/ae = 1,517 (x diam. = 3.8). VB = 93 (SE = 0.6); HC = 
72 (SE = 2.6). 

3~re t rea tment  p lo t s  had ~ / a c  w 2,044 (x d i a .  = 3.9), VB = 97 (SE - 0.3). HC - 
92 (SE - 1.1). 



Discussion 

S i lv icu l tu ra l  thinnings of conifer  s tands have a s ign i f i can t  influence on 
hab i t a t  components f o r  elk.  Some hiding cover was retained a t  the  thinning 
dens i t i e s  examined i n  t h i s  study. However, even the  highest dens i t i e s  of leave 
t r e e s  (> 400 stems/acre a t  Coyote Park and Section 12) provided l e s s  than 20% 
e l k  hiding cover f o r  e n t i r e  stands. These values a re  c l e a r l y  inadequate t o  meet 
the  hiding cover needs of e lk .  In  s i tua t ions  where topography changes the  

. viewing angle, such a s  looking from a h i l l s i d e  in to  a drainage, hiding cover 
losses  may be even g rea te r  (Canfield e t  a l .  1986). 

A t  t he  same time, forage production increased on the  220 and 110 t rees /acre  
thinnings on the  Lubrecht Experimental Forest (Bedunah e t  a l .  1986). Numerous 
s tudies  elsewhere i n  the  Rocky Mountain west have produced s imi la r  r e s u l t s  
(Reynolds 1964, 1969a, McConnell and Smith 1965, Clary and F o l l i o t t  1966, 
Pearson 1968, Conway 1982, and Crouch 1986). Forage qua l i ty  (moisture, protein,  
and d i g e s t i b i l i t y )  may a lso  increase i n  s tands thinned t o  r e l a t i v e l y  wide 
spacing (Crouch 1986). 

Where e l k  habi ta t  is an important consideration, s i l v i c u l t u r a l  thinnings have 
both pos i t ive  and negative potent ia l .  In  areas of extensive, dense, second 
growth f o r e s t  a t  lower elevations where forage conditions a re  poor, fo res t  and 
wi ld l i f e  managers can probably improve winter range conditions f o r  e l k  through 
ca re fu l ly  planned fo res t  thinning. In  second-growth areas where forage is not 
l imi t ing ,  thinning probably w i l l  not benefi t  e lk .  However, intermediate 
cut t ings  can be designed t o  maintain habi ta t  effect ivedess.  

Present evidence suggests t h a t  f o r  optimum e l k  use, thinned areas  should not 
exceed 200 yards i n  width and should be interspersed with unthinned cover areas 
200-400 yards wide (Leckenby 1984, and Thomas e t  a l .  1988). Thinning should be 
avoided i n  stands adjacent t o  c learcuts  and natura l  openings where the  l o s s  of 
escape cover w i l l  reduce e l k  use (Lyon 1976). Thomas e t  a l .  (1979) proposed t h a t  
cover should occupy a t  l e a s t  40% of optimal e l k  hab i t a t ,  but Peek e t  a l .  (1982) 
have pointed out t h a t  l a rge r  areas of hiding cover become extremely important 
during the  hunting season. 

In the  second growth stands of t h i s  study, the  Shoestring and Swan Valley 
cont ro ls  and the  pretreatment areas of Section 16 exhibited 90% hiding cover f o r  
e n t i r e  s tands before thinning. Such stands provide an opportunity t o  leave 
areas with higher stem dens i t i e s  a s  cover f o r  e l k  when se lec t ing  stands f o r  
thinning. Ta l l  shrubs should be retained i n  thinned stands because of the  cover 
they provide. A s  s tands mature, self-pruning and self- thinning w i l l  reduce e lk  
hiding cover. Eventual conversion of older  s tands t o  young stands with low 
crowns, and thinning of s tands t o  maintain low crowns may a l s o  help provide 
hiding cover (Smith and Long 1987). 

Correct s iz ing  and spacing of unthinned areas would a l s o  provide f o r  the  
preference shown by e l k  f o r  thermal cover (Beall 1974, Leckenby 1984, Zahn 
1985). Thermal cover was defined by Thomas e t  e l .  (1979) a s  any stand of 
coniferous t r e e s  > 40 f t  t a l l ,  with an average canopy closure > 70%. The 
physiological need f o r  thermal cover by e l k  has been questioned (Geist 1982, 
Peek e t  a l .  1982), but not t h e i r  preference f o r  it. It seems best  t o  assume 
t h a t  use of preferred hab i t a t s  by e l k  is advantageous t o  them (Thomas e t  a l .  
1988), and, t o  manage t h e i r  habi ta t  s o  we do not push them t o  the  physiological, 



behavioral or ecological margins of their adaptations for production and 
survival. Thomas et al. (1988) have now dropped the term "thermal' to avoid 
arguments over semantics, and have adopted the terms "satisfactory" and 
"marginal" cover. Satisfactory cover satisfies the previous definition for 
thermal cover, while marginal cover is a conifer stand > 10 ft tall with an 
average canopy closure of 40-692. Because Leckenby (1984) found that use of 
hiding cover by elk was less than availability when satisfactory or marginal 
cover was available, Thomas et al. (1988) have dropped the term "hiding cover." 
However, we think this term should be retained when and where horizontal 
screening is important in elk security, such as thinned areas and during hunting 
seasons. 

Management Implications 

The major effect of forest thinning on elk habitat is a potential loss of hiding 
cover and concurrent reductions in security. However, security for elk is not 
entirely a matter of vegetative cover. Loss of security can also result from 
restrict ions of elk movement and disturbances by humans. Precoamercial 
thinnings, especially if delayed until trees are fairly large, often produce 
heavy amounts of slash, leading to reductions in elk use of an area (Reynolds 
1969b, Beall 1974, and Lyon 1976). Thinnings on both sunraer and winter ranges 
will be detrimental unless they are done at an early stage in the growth of the 
stand or unless the slash is cleaned up. 

The most important single consideration in elk habitat management, however, is 
the decline in elk use near open roads. Declines have been recorded near the 
TDAs at Lubrecht Experimental Forest (Edge 1982, Marcum et al. 19841, and many 
other places (Marcum 1976, Hershey and Leege 1976, Perry and Overly 1976, Ward 
1976, Lyon 1979, Rost and Bailey 1979). Models predicting the influence of road 
densities up to 6 mi./section (Thomas et al. 1979, Lyon 1983) indicate losses in 
habitat effectiveness as great as 90%. Road closures in intensively managed 
areas can be a powerful tool in retaining elk security. 
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ELK: THE WILDERNESS CONNECTION 

Alan G. Christensen and Stephen M. Weaver, Nez Perce National Forest, Box 91, 
Kooksia, ID 83539 

Abstract 

North Central Idaho wilderness contains substantial elk (wapiti) range. Forest 
Service fire management policy on these lands has altered considerably in the past 
half century. The evolution of this philosophy is the dominant factor in effecting 
positive habitat changes, on wilderness ranges, for elk and sera1 associates. The 
driving force in this philosophical change is the Wilderness Act. Wildlife 
Management is possible under the auspices of the Wilderness Act, but not within the 
traditional mold. A history of fire management in the Selway-Bitterroot Wilderness 
is an example. Included is a cost analysis, on a per acre basis, for prescription 
fire both within and outside of designated wilderness. The future for quality elk 
habitat under current direction is discussed. Forces working against current policy 
are explored as well as potential ramifications. 

Background 

On a summer morning in early July 1940 two Forest Service Smokejumpers dropped from 
an airplane to suppress a fire in the Marten Creek drainage, a tributary of the 
Selway River in North Central Idaho on the Moose Creek Ranger District of the Nez 
Perce National Forest. With this event the Moose Creek Ranger District and the U.S. 
Forest Service entered the 20th century from a wilderness fire suppression 
standpoint. A policy had been forged which was to have profound effects on the flora 
and fauna of what was to become the only entirely Wilderness designated Ranger 
District in the U.S. Forest Service. Today it encompasses the largest part of 
Idaho's Selway-Bitterroot Wilderness, one of America's largest designated Wilderness 
areas. As such it serves as an excellent barometer to observe the changing weather 
of fire policy towards wilderness nationwide. Not until the passage of the 1964 
Wilderness Act (Public Law 88-577) was there another law/policy event which was to 
have such an impact on the history of this area. 

This first effort at aerial fire suppression resulted in the widespread adoption of 
this methodology. The ramifications of implementing twentieth century fire 
suppression in a Wilderness setting are still being brought into focus (Christensen, 
1986). In wilderness, the repercussions to other components of the ecosystem may be 
seen more clearly than on non-wilderness lands. We will look specifically at the 
effects of fire policies on wildlife management as they relate to elk (wapiti) 
habitat. 

History 

Fire has been an integral part of the ecology of the Selway-Bitterroot Wilderness 
since history has been recorded. Research indicates that repeated fire has been the 
norm for the discernible past: Habeck (1972) stated that "No area was observed 
during the summer of 1971 that did not reveal direct evidence of past fire 
disturbance." There is reason to believe that, next to climate in general, fire is 
the single most important environmental factor affecting vegetation in the area. 
Fire history maps of the Moose Creek Ranger District indicate that more than 60% of 
its area has been burned since 1870 (Keown, USFS 1978). This is in spite of an 
aggressive fire control policy dominant from the 1930's to about 1978. 

Factors which significantly affect vegetation in a spatial and temporal manner will 
significantly affect the wildlife dependent on that vegetation. The occurrence of 
catastrophic wildfires in the late 19th and early 20th centuries, set the stage for 
the establishment of todays 40,000 Selway-Bitterroot elk (Cervus elaphus) herd 



(Weaver, 1988). Other spec ies  which benef i t  from the  r e s u l t a n t  conversion t o  e a r l i e r  
s e r a l  s t ages  and the  mosaic burning pa t t e rn  typ ica l  of w i l d f i r e  i n  Central  Idaho, 
include: moose ( Alces a l c e s  ), black bear ( Ursus americana ), ruf fed  grouse -- 
( Bonasa umbellus 1, mule deer  ( Odocoileus hemionus ), and po ten t i a l l y ,  g r i zz ly  
bear ( Ursus -- a rc tos  ). Conversion of la rge  acreages t o  an e a r l y  sera1  s tage  equates 
with la rge  increases  of ava i lab le  biomass f o r  spec ies  adapted t o  such s e r a l  
s i t u a t i o n s .  

Conversely, t h e  supression of most w i l d f i r e s  beginning i n  the  1930's and acce lera t ing  
i n  t he  1940's brought about another type of vege ta t ive  change. This resu l ted  i n  
abnormally la rge  acreages a t t a i n i n g  l a t e r  s e r a l  s t ages  than would have occured 
without man's intervent ion.  The inherent  consequence was reduced carrying capaci ty 
on a la rge  sca l e .  In  a 1988 pamphlet e n t i t l e d  "Gr izz l ies  i n  t he  B i t t e r roo t s "  the  
Interagency Grizzly Bear Committee (U.S. Forest  Service,  U.S. F ish  and Wildl i fe  
Service,  Idaho Fish  and Game Department and Montana Department of Fish,  Wildl i fe  and 
Parks) pos tu l a t e s  t h a t  t he  "Smokey the  Bear campaign, begun i n  the  1930's 
successfu l ly  reduced t h e  number of f i r e s  and may have had a negative impact on 
g r i z z l y  habi ta t . "  I t  may be argued t h a t  what r e su l t ed  i n  much of the  
Selway-Bitterroot was a man induced o r  an anthropogenic climax (adapted from Odum 
1971). In  t he  Selway-Bitterroot context such a climax genera l ly  r e s u l t s  i n  a 
reduction of t o t a l  spec ies  numbers a s  the  climax community usua l ly  cannot host a s  
many spec ies  a s  t h e  preceeding se ra1  s tages.  There is no doubt t h a t  t h i s  is the  case 
wi th  e l k  and o ther  ungulates ,  e spec i a l ly  i n  winter  range s i t u a t i o n s  ( in t e rp re t ed  from 
Thomas e t  a l . ,  1979) 

By the  e a r l y  1960's work was being done i n  non-wilderness e l k  ranges a s  a r e s u l t  of 
perceived drops i n  e l k  numbers. Some of t h i s  pioneering work quickly showed the  l i nk  
between maintaining an e a r l y  sera1  s tage  and e l k  carrying capac i ty  (Norberg, 1967) 
(Leege and Hicky, 1971). What t ranspi red  next was a slow process of educating the  
publ ic  and involved agencies t o  the  f a c t  t h a t  a u n i l a t e r a l  pol icy of complete f i r e  
suppression was not always the  most bene f i c i a l  s tance  f o r  t he  involved resources.  By 
the  l a t e  1960's some spr ing  prescr ip t ion  burning had begun t o  occur on decadent e l k  
ranges i n  North Central  Idaho. These burns were genera l ly  i n  t h e  100-200 hectare  
range. F i r e  was being used t o  rejuvenate decadent e l k  h a b i t a t  on hundreds of 
hec tares  per  annum, but t he  a reas  being t r ea t ed  occurred wi th in  the  s c a r s  of 
w i l d f i r e s  t h a t  occupied hundreds of thousands of hectares .  I t  was apparent t h a t  
these  e f f o r t s  were not enough t o  prevent t h e  eventual l o s s  of ove ra l l  carrying 
capaci ty.  By the  e a r l y  1980's inves t iga t ion  of spr ing f i r e  p re sc r ip t ion  areas  were 
beginning t o  show vegeta t ive  responses t h a t  were l e s s  than adequate, q u a l i t a t i v e l y  
(Weaver and Benscoter, 1986). The most s p e c i f i c  q u a l i t a t i v e  concern was centered 
around reproductive response t o  cool spr ing burning a s  opposed t o  the  hot  summer 
burns which indigenous vegetat ion was adapted. In  addi t ion  it was noted t h a t  such 
burning d id  not reclaim decadent winter  ranges already l o s t  through p l an t  succession. 
Other concerns were noted regarding s o i l  p roduct iv i ty  on s i t e s  which were burned 
repeatedly,  a s  wel l  a s  t he  e f f e c t s  on spec ies  composition associated wi th  repeated 
sho r t  term burning (Leege, 1979). 

A s  a r e s u l t  of t hese  observations,  and a s  a r e a l i z a t i o n  t h a t  inherent  l imi t a t ions  on 
spring burning v i r t u a l l y  preclude treatment on nor th  and e a s t  aspec ts  (Weaver and 
Benscoter, 1986), non-wilderness p re sc r ip t ion  f i r e  is becoming increasingly a summer 
event. The overr iding reason f o r  t h i s  evolut ion i n  thought is t h a t  summer f i r e  
dupl ica tes  vege ta t ive  responses found i n  nature.  The emergence of summer burning a s  
a v iab le  t o o l  is a l s o  due t o  technological advancement i n  t he  f i e l d  of f i r e  behavior. 
Experience, extensive f u e l  inventor ies ,  increasing competence i n  f i r e  weather 
pred ic t ion ,  and advanced computer technology a r e  y ie ld ing  increas ingly  accurate  f i r e  
prescr ip t ions .  What was once viewed a s  r i s k  taking is increas ingly  being seen a s  an 
e f f e c t i v e  and prudent t o o l  f o r  resource managers. Summer burning on prime winter  e lk  
range i n  North Central  Idaho is now being accomplished a t  t he  r e l a t i v e l y  low cos t  of 
$9-$lO/acre using a e r i a l  i gn i t i on  (Weaver, 1987). This  methodology has e f f ec t ive ly  



been used on all aspects with encouraging results. Summer prescription fire, 
however, is a tool which to date is only applicable to non-wilderness land 
management. 

As previously noted, the 1930's through to 1978 were a time of nearly complete 
suppresion policy on the Moose Creek Ranger District. Although some fires were 
experimentally not suppressed starting in the early 70's (Saveland and Bunting, 
1987). In the Bitterroot National Forest portion of the Selway-Bitterroot Wilderness 
an even earlier experiment with prescribed fire had been successfully completed. 
With the publication of the fire management plan in 1978 (Fire Management in the 
Selway-Bitterroot Wilderness, USFS 1978) these early efforts began to change policy. 
The publication of the document was not prompted by wildlife concerns, nor was it 
responsive to habitat management being concurrently developed on non-wilderness 
lands. Instead, it was a direct offshoot of the 1964 Wilderness Act. The law was 
passed in 1964, but implementation was a slow process earmarked by caution. While 
some fires in wilderness were allowed to burn as early as 1972, suppression was still 
the rule (Saveland 1988 Per. comm. 1988). By 1973 Forest Service policy, as 
reflected in the agency manual, stated: "Fire, or its absence, has probably had a 
more profound effect on natural life systems than an other single factor, or 
combination of factors. Naturally occurring fires will be allowed to more fully play 
their natural role in the ecology of the area." In 1976 this direction was 
incorporated in the "Selway-Bitterroot Wilderness Management Plann as follows: "... 
develop and expand wilderness fire management planning to include fire management 
prescriptions for the entire Selway-Bitterroot Wilderness." Two years later this was 
accomplished. 

The 1964 Wilderness Act describes a Wilderness Area, in part, as: "An area where the 
earth and its community of life are untrammeled by man, an area...which ...g enerally 
appears to have been affected primarily by the forces of nature, with man's imprint 
substantially unnoticable." Clearly the natural role of fire falls within this 
interpretation. It should be emphasized that the entire wilderness issue is 
controversial, polarizing and value laden. Often these are political problems 
outside the realm of wildlife management, except where statute or interpretation of 
statute forges policy into agency action. In the case of wilderness management 
vis-a-vis fire management the policy will effect wildlife in both the short term and 
long term. In the specific case of the Selway-Bitterroot, current direction in fire 
management appears to have secondary or fallout benefits to species which inhabit 
early successional stages. 

Elk are, therefore, a prime beneficiary of current wilderness fire management policy. 
In the case on the Moose Creek Ranger District, fire management per the Wilderness 
Act, is wildlife habitat management. Indeed it is the only large scale habitat 
altering tool currently available. The intentional ignition of prescribed fire in 
wilderness for the benefit of elk, or any other species, is not allowed. On the 
other hand, man made prescription burning (which may benefit elk habitat) may be 
allowed IF the primary purpose is to re-establish vegetative successional stages 
which would exist if it were not for man's past suppressive influences. This is the 
policy and logic framework in which the wilderness wildlife manager must work to be 
effective. Terminology is another item of consideration. The vernacular may find 
"let burnn acceptable and comprehensible, but in wilderness a fire is either a 
"prescribed firen or a "wildfire." The difference in the two is intricate, but 
basically centers around whether or not a given fire meets a complex grid of 
parameters designating it "prescribed." If it does it is allowed to burn under close 
observation. Should it violate one of the guidelines (e.g., threatens to leave the 
wilderness) it will be suppressed (confined or contained). It is prudent for the 
wildlife manager, in wilderness, to be conversant in the jargon and aware of the 
parameters of fire management. 



It has now been ten years since the publication of "Fire Management in the 
Selway-Bitterroot," a period adequate for an initial assessment. What is the legecy 
of this policy? How has it affected the character of the wilderness and subsequently 
elk habitat? The figures tell the story: 

AREA BURNED 

Pre-Fire Plan Era 

Controlted Fire .................................................. 2,022 hectares 

Post Fire Plan Era 

Prescribed Fire .................................................. 14,309 hectares 
Controlled Wildfire .............................................. 69 hectares 
Confined wildfire ................................................ 8,927 hectares 

TOTAL 23,305 hectares 

The data demonstrates a tenfold increase in hectares burnt when comparing the pre and 
post fire plan time spans. Under the previous suppression-only policy, fires 
consumed an average of only 88 hectares/year on the Moose Creek District. In 
contrast the decade following plan implementation, when fires could burn within 
prescription, acreages burned increased to 2,590 hectaredyear. Cost figures do not 
compare directly for the two decades, but a comparison is available with the 
previously cited figure of $9-$lO/acre for non-wilderness prescribed burning. 
Non-wilderness burning costs are, therefore, $22-$25Jhectars compared with Sdfhectare 
for wilderness prescription burning in 1987 (Saveland 1988 per. corwt.). 

Hectares improved for elk, under the auspices of the Selway-Bittermot fire 
management plan, on the Moose Creek Ranger District alone exceed the hectare tally of 
deliberately set prescribed fire for the entire U.S. Forest Service Northern Region 
in the same time period. The noteworthy point in this is that not one dollar of this 
money was allocated to wildlife habitat improvement. Thus we see some 23,000 
hectares of improved elk range with a zero outlay of wildlife habitat improvement 
dollars. In contrast the $22-$25/hectare figure cited for non-wilderness 
preseription fire is entirely based on monies appropriated for wildlife habitat 
improvement, and/or monies danated under: the Challenge Cast Share program. Each has 
its place and is coat effective relative to its role. The contrast is presented to 
indicate a minimum dollar value to wildlife through the maintenance of a sound 
wilderness fire policy. 

Current Situation 

Presently the wildlife role in wilderness is that of an advisor to all functions, 
including fire. Today fire management on the Moose Creek Ranger District is on the 
leadfag edge of technology. Observation under prescription is the norm. It does not 
spell the end for the smokejumper, nor is it assured because of common sense, the 
need for biological diversity, economics, ecology or the Wilderness Act. In the 
increasingly complex web woven by environmental politics, only change is certain. 



Sound wildlife management is never a given. It is only secure so long as it is 
politically acceptable. This is the status of fire management in the 
Selway-Bitterroot Wilderness today. Not everyone is enthralled with fires burning 
for weeks or months in the Idaho backcountry. Where there is fire there is also 
smoke. Smoke is even more difficult than fire to contain. It can and does drift 
into adjacent populated areas and cause the residents varying degrees of irritation 

Fires burning late in the season can interfere with the elk hunter and outfitter, 
causing delays, plan changes and lost revenue. Fire burning around private 
inholdings can threaten structures and occasionally lives. It does alter vistas, 
negatively, in the very short term. All of these effects are anthropocentric and 
hence subject to political intervention. The question to be answered today is: will 
current wilderness fire policy, with its secondary benefits to elk and other early 
sera1 associates, be allowed to continue? 

Conclusion 

What lies in the future? There is no crystal ball to predict climatic changes or 
political winds. What is certain is the link between an animal and the habitat it 
occupies. Elk are dependent upon quality habitat. In the Selway-Bitterroot 
Wilderness context, quality habitat is largely dependent upon the natural role of 
fire. Idaho is characterized by its quality-of-life environment. For better or 
worse this includes vast wilderness areas. Elk are widely recognized as a "quality" 
component of the wilderness setting. The appearance of a large, branch antlered bull 
in a remote wilderness meadow is "a symbol of wilderness" (Lyon and Thomas, 1987). 
Certainly it fits with the context of the Wilderness Act. The Selway-Bitterroot herd 
may be the "qualityn elk herd in the United States, from a branch antlered bull 
perspective (Weaver, 1988). We believe this is a function of remnants of a quality 
habitat base coupled with relatively remote and inaccessible terrain; also 
characteristics of wilderness. The perpetuation of the wilderness elk habitat 
depends upon the perpetuation of the current wilderness fire policies. This in turn 
is dependent upon widespread public knowledge and acceptance of the policy. 
Education is the key to future public acceptance or rejection of any Forest Service 
policy. 

Fire, especially uncontrolled fire in a wilderness setting, is an awesome phenomena 
capable of drastically altering the appearance of the land. It is also sound, 
economical wildlife habitat management. As educated human beings and land managers, 
we are on the threshold of putting away fear as a factor in the fire equation and 
going beyond into understanding. Not all aspects of the prescribed fire program are 
beneficial or enjoyable in the short term. We must remember, however, that fire 
policy, like wilderness itself, is a collective decision. In the same vein 
suppressing fire, restricting human access, building trails, and maintaining 
wilderness runways are all conscious manipulative decisions in wilderness management. 
Wilderness is a "managedn resource. It is clear that the "control" of fire is not at 
odds with the Wilderness Act when done in a manner which protects and maintains 
certain desirable characteristics which are defined as wilderness. The question 
which is relevant here to future policy development is: whether or not it is within 
the intent of the Wilderness Act to deliberately set fires to evoke certain 
vegetative characteristics that we understand to be reflective of historical 
circumstances. Vegetative characteristics which would in fact be likely to exist if 
man had not intervened to the contrary in times past. Logic and the science of 
wildlife management would indicate that this is the next reasonable step. If, on the 
other hand, the answer to this question is negative, then perhaps our other 
manipulative practices should be re-examined. 
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Questions from the Audience: 

Q - Has repeated burning on northern slopes in the Selway-Bitterroot 
Wilderness areas impoverished the situation to the point where we 
have got a subclimax being maintained rather than going on into 
timber? 

A - No, we have not. In fact, it takes everything we can do in the 
middle of August on adjacent nonwilderness lands to get those 
north faces to burn including using heli-torch & alumigel aerial 
ignition. It is very difficult for that country to burn north 
and east aspects. 



Panel Discussion 

"The Costs and Benefits of Elk Ranching" 

Moderator: Jack Smith 

Speakers: Doug Crowe, Wyoming Department of Game and Fish 
Don Koch, California Fish and Game 
Gerry Lynch, Department of Energy & Natural Resources, Alberta 
Gary Bumgarner, Washington Representative 



PRIVATIZATION OF WILDLIFE - AN OPINION 

Douglas M. Crowe, Wyoming Game and Fish Department 

Abstract 

In America, wi ld l i f e  belong t o  a l l  the  people. Powerful pr iva te  i n t e r e s t s  a re  
pressing f o r  specia l  pr iva t iza t ion  of wi ld l i f e  could resu l t .  Court rul ings a s  well a s  
l eg i s l a t ion  has cons is tent ly  endorsed the  public t r u s t  doctr ine.  Abundance of game 
may depend on maintaining game i n  the  wild and preventing pr iva te  ownership. 

Pr iva t iza t ion  of Wildl ife  

Wildl ife  resources i n  America are held i n  comon by a l l  the  people. No one person is 
more endowed than any other  with r i g h t s  o r  pr iv i leges  concerning t h e i r  use. Because 
the  wi ld l i f e  belongs t o  a l l ,  public agencies a re  entrusted with the responsib i l i ty  t o  
manage t h i s  resource i n  our common in te res t .  

These basic tenants  of w i l d l i f e  conservation and management a re  under at tack.  There 
a re  powerful pr iva te  i n t e r e s t s  now pressing f o r  specia l  pr iv i leges  not enjoyed by the 
common c i t i zen .  Further,  these i n t e r e s t s  seek f o r  themselves management prerogatives 
superseding those current ly  vested sole ly  with public agencies. This movement t o  
"privat ize" wi ld l i f e  has a s  its object ive granting pr iva te  comnercial i n t e r e s t s  the  
r igh t  t o  determine hunting seasons and bag l i m i t s ,  designate the  rec ip ients  of 
l icenses ,  and t o  control  access t o  public lands. 

Pr iva t iza t ion  of w i l d l i f e  is not a  new idea. In  medieval Europe the  r i g h t s  t o  take 
wi ld l i f e  were generally r e s t r i c t e d  t o  privileged c lasses .  The r e s t r i c t i o n s  were 
designed t o  keep weapons out  of peasant hands and t o  reward those loyal  t o  royalty. 
Our founding fa the r s  l e f t  Europe t o  escape oppression of t h i s  s o r t  and created a 
government i n  America which reserved wi ld l i f e  t o  the  people. The issue of the  
ownership of w i l d l i f e  has s ince been challenged and brought before the  cour ts  several  
times. In  the  case of Geer v. Connecticut 161 U.S. 519(1896) the  Supreme Court ruled 
the  s t a t e  can *.. .control and regulate the  common property of game ... a s  trust f o r  
the  benefi t  of the  people." Since t h i s  rul ing the  cour ts  have held again and again 
t h a t  wi ld l i f e  i n  America belongs t o  a l l  the  people. This "public t r u s t  doctr inen is 
the  principal  used t o  protec t  the  majority from the  concentrated influence of an 
ac t ive  and vocal minority. 

Learning t o  apply the  public t r u s t  doctr ine within a democracy has been a hard lesson. 
The ea r ly  h i s to ry  of t h i s  country is punctuated with episodes of w i l d l i f e  exploi tat ion 
when wi ld l i f e  was a marketable commodity. The beaver, the  buffalo, the  passenger 
pigeon and a grea t  many others  f e l l  prey t o  commercialization. American conservation 
rose out of the  carnage of t h i s  commercial exploi ta t ion  and with it came the  notion 
tha t  wi ld l i f e  was not sa lab le  and the  enjoyments associated with w i l d l i f e  were f o r  
everyone. Theodore Roosevelt perhaps sa id  it best when he wrote, "Above a l l ,  we 
should r ea l i ze  t h a t  the e f f o r t  toward this end is e s s e n t i a l l y  a  democratic movement. 
I t  is in  our power ... t o  preserve game ... fo r . . . a l l  lovers  of nature,  and t o  give 
reasonable opportunit ies  f o r  the  exercise of the  s k i l l  of the  hunter, whether he is o r  
is not a  man of means." 

Since Roosevelt's time, grea t  s t r i d e s  have been made. We have taken a resource of 
tremendous value t o  the  people, recovered it from a period of exploi ta t ion  and learned 



to share it equitably and democratically. In the American system of wildlife 
management there have been no noblemen or privileged classes and so conservation has 
worked and hunting and fishing remain a part of our heritage and lifestyle. Wildlife 
has therefore flourished on public and private land alike, in many cases rescued from 
the brink of extinction by the citizen sportsmen and conservationist. 

In many respects it is the success of the conservation effort in America, that has 
brought us to this dilemma. History repeats itself, and today we once again enjoy an 
abundance of game. This abundance is the result of the efforts of three generations 
of citizen conservationists. And once again there are those of wealth and power who 
view this public heritage as a commercial commodity to be exploited and sold to the 
highest bidder; to take as their own that which is here as a result of the political 
support and financial contribution of the people. Unless we can maintain equity in 
the allocation of this resource and access to it, public support for wildlife 
conservation is doomed and we will witness the demise of wild, free-ranging game 
populations and the remarkable social involvement that supports them. 



LEGISLATION OF BIG  GAME FARHING I N  ALBERTA 

Gerry H. Lynch 

Abstract 

Big game farming has been l icensed i n  Alberta s ince  1959, but subs tan t i a l  changes 
were made i n  1987. Alberta now l i censes  70 big game farms, two zoos, and wi ld i fe l  
t r a in ing  centers  and f i v e  o the r  commercial w i l d l i f e  f a c i l i t i e s .  This paper 
iden t i f i eds  allowable a c t i v i t i e s ,  condit ions,  l icensing,  animal iden t i f i ca t ion ,  
records requirements, species r e s t r i c t i o n ,  f a c i l i t i e s  s tandards and conditions f o r  
importing wi ld l i f e  t o  Alberta. 

Game Farming Legislation 

Big game farming is not new t o  Alberta, but it has been l icensed there  s ince  1959 
when the  o r ig ina l  Big Game Farm l e g i s l a t i o n  was passed. I n  1971 the re  was a nmjor 
revision of the  big game farming regula t ions  and i n  1987 a t o t a l l y  new regulatory 
framework became law. 

Under the  old legis la t ion ,  game farmers could r a i s e  big game and exo t i c  animals and 
s e l l  them t o  anyone who was authorized t o  possess such animals and they could export 
the  a n t l e r s  of game farm animals. They could not s e l l  t h e  meat nor could they s e l l  
a n t l e r s  t o  buyers in  Alberta. Hunting of big game was not  allowed on game farms and 
use of public land f o r  game farming was prohibited. 

Legislat ion prior t o  1987 defined big game farming but it did  not  recognize zoos, 
educational ins t i tu t ions  nor any o the r  type of f a c i l i t y  t h a t  kept w i l d l i f e  i n  
capt iv i ty .  While under the  old l e g i s l a t i v e  format, the re  were seven licensed big 
game farms and two unlicensed major zoos. It is in te res t ing  t o  note t h a t  though game 
farmers could p r o f i t  from l i v e  animal s a l e s  and a n t l e r  exports ,  t he  animals and 
products of game farms were l e g a l l y  the  property of the  Alberta government. There 
was no pr iva te  ovnership of w i l d l i f e  concept a t  t h a t  time. 

During the  ea r ly  1980's a decis ion  was made i n  Alberta t o  d r a f t  new captive wi ld l i f e  
l eg i s l a t ion .  The Wildlife Act was being rewri t ten ,  hence a need t o  revise  
regulat ions pursuant t o  the  new ac t .  Secondly, high world p r i c e s  f o r  wi ld l i f e  par ts  
stimulated a grea t  deal  of i n t e r e s t  i n  w i l d l i f e  fanning. I n  l i g h t  of these high 
market pr ices  f o r  wi ld l i f e  products, it waa believed t h a t  e x i s t i n g  captive wi ld l i f e  

. . l e g i s l a t i o n  was possibly not adequate f o r  t h e  protect ion of free-ranging big game 
populations. 

The new Wildl ife  Act was passed November 13, 1984. Legis la t ion  pursuant t o  the  new 
a c t  was drafted and the  e n t i r e  regula t ions  package went i n t o  e f f e c t  April  1, 1987. 
Under the  new leg i s l a t ion  t o  da te ,  Alberta has 'licensed 70 big game fa- and is i n  
the  process of licensing two zoos, a w i l d l i f e  t r a in ing  cen te r  and f i v e  o ther  
commercial wi ld l i f e  f a c i l i t i e s .  

This paper deals  primarily with big game farming, s o  I s h a l l  not  d iscuss  zoos o r  
o the r  captive wi ld l i fe  f a c i l i t i e s .  Table 1 compares allowable uses  and requirements 
between the  old Big Game Farm Regulation and the  new capt ive  w i l d l i f e  regulations. 



Now i n  Alberta, th ree  pieces of l e g i s l a t i o n  govern big game farming. They incfude 
the Wildl ife  Act, the  Captive Wildl ife  Regulation, and the Captive Wildl ife  
(Minis ter ia l )  Regulation. The Captive Wildlife (Minister ial)  Regulation provides f o r  
the l icens ing of big game farms and es tab l i shes  conditions of l icensing.  The Captive 
Wildl ife  Regulation defines allowable a c t i v i t i e s  on big game farms. A few i t e l ~ ~ l  are  
embedded i n  the  Wildl ife  Act i t s e l f ,  including provision f o r  pr iva te  ownership of 
game farm animals, prohibi t ion of hunting on big game farms and r e s t r i c t i o n  of game 
farm animals, prohibi t ion  of hunting on big game farms and r e s t r i c t i o n  of game farms 
t o  p r iva te  land and Metis settlements. 

Table 1. Comparison of allowable uses and requirements of big game fanas under the  
old Big Game Farm Regulation versus the  new captive w i l d l i f e  regulat ions.  

ACTIVITY OLD NEW 

Allowable Uses: 

1. Live animal s a l e s  
2. Antler  s a l e s  (Alberta) 
3. Antler  s a l e s  (Export) 
4. Meat s a l e s  
5. Hunting 
6. Use of public  land 

Requirements : 

Licensing requirements 
Species r e s t r i c t i o n s  
Animal r eg i s t r a t ion  
Licensing of product buyers 
Monthly reporting 
Annual inventory report  
Animal marking requirement 
F a c i l i t i e s  standards 
Import r e s t r i c t i o n s  
Land base requirments (acres)  

Yes 
Y e s  
Y e s  

no 
no* 
no* 

"These condit ions a r e  embedded i n  the  Wildl ife  Act. 

Allowable A c t i v i t i e s  

Let u s  consider  t h e  allowable a c t i v i t i e s  on big gaspe farms i n  Alberta. Any person o r  
corporat ion which has a big game farm permit may r a i s e  and s e l l  l i v e  b ig  gaae animals 
t o  anyone e l s e  whd is authorized t o  possess such animals. They may sel l  speci f ied  
products, such a s  an t l e r s ,  t o  l icensed product buyers i n  Alberta o r  they may export 
them. Big game farmers may not s e l l  t h e  meat of farm raised big g a ~ ~ a ,  caay not  allow 
hunting on t h e i r  big game farm, nor may they use publical ly owned land f o r  t h e  
purpose of game farming. 



Conditions 

In Alberta, the  Fish and Wildlife Division has t h e  mandate f o r  the  conservatiolr and 
protection of wi ld l i f e .  Therefore, the Division administers laws tha t  place 
conditions on game farming f o r  the protection of w i l d l i f e  from any po ten t i a l  d m g i n g  
e f f e c t s  of the  industry. We believe tha t  good l e g i s l a t i o n  and enforcement a re  keys 
t o  e f fec t ive  protec t ion  of the  wi ld l i fe  resource. 

Licensing 

A big game farm permit may be issued t o  an adul t  res ident ,  a body incorporated, 
registered o r  continued under the  Business Corporation Act o r  Socie t ies  A c t .  An 
applicant f o r  a big game farm permit must submit a development plan f o r  approval of 
the  Regional Director.  The plan must ident i fy  t h e  species  t o  be raised and the  
product types t o  be sold.  Included with the  plan mus t  be proof of pr iva te  ownership 
of a minimum of 60 acres of contiguous land, p a r t  of which must adjoin the  permit 
premises. Public land located on a Metis Settlement is a l s o  e l i g i b l e  f o r  l icensing 
a s  a big game farm. Once the development plan is approved, the  applicant  may 
construct h i s  f a c i l i t y  according t o  the plan. To be approved, the  plan must include 
construction of a handling f a c i l i t y  and i n i t i a l  fencing of a t  l e a s t  ten  acres.  After 
the  f a c i l i t y  is b u i l t ,  the  applicant contacts  t h e  appropriate Fish and Wildl ife  
o f f i ce  t o  request an inspection. The o f f i c e r  examines the  f a c i l i t y  t o  ensure t h a t  it 
has been b u i l t  according t o  the  approved plan. I f  everything is i n  order  the  o f f i c e r  
submits a l e t t e r  of approval t o  h i s  regional o f f i c e ,  the  applicant  pays the  $100.00 
annual permit f e e  and the  big game farm permit is issued from the  Fish and Wildl ife  
main off ice. 

Animal Iden t i f i ca t ion  

Iden t i f i ca t ion  of individual animals on a big game farm is essen t i a l  t o  ensuring t h a t  
i l l e g a l l y  obtained animals do not become pa r t  of a big game farm inventory. Every 
animal on a game farm must be registered and marked with its reg i s t r a t ion  
designation. Registrat ion designations are  three-part ,  consist ing of a r e g i s t r a t i o n  
pref ix ,  a s e r i a l  number and year code, a s  follows: TKIKOlZX. 

In t h i s  example the  p re f ix  (TKIK) is a unique designation assigned by the  
Division t h a t i d e n t i f i e s  the  game farm. The l e t t e r  "T" port ion of the  p r e f i x  is 
the  pos ta l  code assignment f o r  Alberta. A three-dig i t  s e r i a l  number is next,  
followed by the  year designation (X = 1988). When an ani-1 is born on a farm o r  
is imported, the  farmer must immediately ass ign  a r e g i s t r a t i o n  designation. When 
animals a re  sold,  the  regis t ra t ion  s t ays  with the  animal. The animal is not 
re-registered by the  new owner. Every animal must be marked with its 
reg i s t r a t ion  designation, e i the r  by t a t t o o  o r  by use of a metal e a r  t ag  'in each 
ear .  

Records Requirements 

Certain records must be kept by game farmers and submitted t o  the  Division. A 
monthly log is kept which lists any t ransact ions  involving an animal, including 
animal and a n t l e r  s a l e s  o r  purchases. The record must  include the  iden t i f i ca t ion  of 
the  animal, t h e  buyer, and the  s e l l e r .  An e n t r y  is made i n  the  monthly log on the  
day the  t ransact ion  occurs. Game farmers are  required t o  submit monthly records t o  
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the  appropriate Fish  and Wildl ife  Division o f f i ce  by the  f i f t h  of the following 
month. 

In March of each year, game farmers are  required t o  submit an inventory of t h e i r  
stock. The inventory must agree with the  compilation of the  previous 12 monthly 
reports.  

When the  monthly repor ts  a r e  received a t  Fish and Wildl i fe  headquarters, they are  
f i l e d  i n  a computer and c e r t a i n  t e s t s  a re  applied t o  the  information. They a re  
checked f o r  completeness. I f  anything is missing, such a s  a r eg i s t r a t ion  o r  sex 
designation, the game farmer is contacted f o r  the  correc t ion .  The monthly reports  
a re  keyed into the  farm's personal computer f i l e .  During f i l i n g  the  computer 
automatically updates and maintains a running inventory of the  farm. The running 
inventory is the  one t h a t  must match the  annual inventory a t  the  end of the f i s c a l  
year. Also, the  computer automatically records each t ransact ion  i n  a main s o r t  f i l e .  

I f  an o f f i c e r  suspects  i l l e g a l  a c t i v i t i e s  on a big game f a w  he may request a copy of 
the  farm's computer f i l e .  The hard copy lists every t ransact ion  since the  beginning 
of the  f i s c a l  year and shows the  running inventory. Any deviat ions from the printout  
must be j u s t i f i e d  by an en t ry  i n  the  current  monthly log on the  farm. Figure 1 is an 
example of a personal f i l e  print-out showing the  list of t ransact ions  t o  date and the  
farm's running inventory. 

Other resources can be generated from the  individual game farm f i l e s .  The main s o r t  
f i l e  mentioned above includes every transact ion of every game farm animal i n  Alberta. 
A l l  animals are  sor ted  by species  and reg i s t r a t ion  number such t h a t  the  e n t i r e  
h is tory  of an individual  animal can be followed from t h e  time it is born u a t i l  it 
dies.  Figure 2 is an example from the  main s o r t  f i l e .  

Another feature of the  system is t h a t  it can generate an updated list of licensed 
game farmers, including t h e i r  address, phone number, r e g i s t r a t i o n  prefix,  specLes on 
t h e i r  farm and the  Fish  and Wildl ife  administrative d i s t r i c t  i n  which they are  
located. This f i l e  can a l s o  be used t o  p r i n t  a list of se lec ted  big game farms. 

Figure 2.  Example from the  Main Sort  F i l e ,  showing the  h i s to ry  of an e lk  registered 
TAU213X. The animal was a carryover on t h e  farm with the ' regis t ra t ions  
pref ix  TAU. On March 6, 1988 it was sold  by TALL t o  TFER. Finally, 
on May 15, 1988 it sold  by TFER t o  TRIC. 

Species - Registrat ion - Sex - Y r  - Mo - Day - I . D .  - Trans 

Elk TAU2 13X F 88 0 3 01 TALL C 

f 
Elk TALL2 13X F 88 0 3 06 TALL S 

Elk TALL2 13X F 88 0 3 06 TFER P 

Elk TAU2 13X F 8 8 0 5 15 TFER S 

Elk TAU2 13X F 88 0 5 15 TRIC P 



Another program i n  the  system compiles a list of animals t h a t  a r e  on individual big 
game farms. The program lists each big game farm, the  numbers of animals by species 
and sex on the  farm and the  provincial  t o t a l s  f o r  each species.  Figure 3 is a flow 
char t  t h a t  shows the  u n i t s  comprising the computerized records system. 

Species Res t r ic t ions  

Big game farmers i n  Alberta may only keep big game species t h a t  a r e  na t ive  t o  
Alberta. The purpose of t h e  species  r e s t r i c t i o n  is t o  ensure t h a t  exo t i c  animals do 
not escape from big game farms and potent ia l ly  e s t ab l i sh  free-ranging f e r a l  herds o r  
interbreed with nat ive species.  A l l  male e l k  presently on game farms and a l l  e lk  
t h a t  a r e  imported mst be parentage t e s t ed  t o  ensure t h a t  elk-red deer  hybrids do not 
become established on game farms i n  Alberta. 

F a c i l i t i e s  Standards 

F a c i l i t i e s  standards a re  not de ta i l ed  i n  Alberta legis la t ion .  Big game farmers are  
of fered  a g rea t  deal  of d i s c r e t i o n  i n  the design of t h e i r  f a c i l i t y .  The province 
does, however, i n s i s t  t h a t  a t  l e a s t  ten acres are  fenced i n i t i a l l y  and t h a t  t f r a  
perimeter fence is a t  l e a s t  two meter high paigewire. As a f u r t h e r  condition of 
l icens ing,  the  applicant  f o r  a big game farm permit must cons t ruct  a handling 
f a c i l i t y  capable of presenting the  animals f o r  inspection by a ve te r ina r i an  o r  Fish 
and Wildl ife  Division s t a f f .  

Conditions of Import 

Import conditions a re  i n  place i n  Alberta t o  help ensure t h a t  diseased animals and 
elk-red deer  hybrids a r e  prevented from entering the province. When animals a re  
imported from another country they must be tes ted  f o r  tuberculos is ,  brucel los is ,  
anaplasmosis and blue tongue (includes E.H.D.). The t e s t s  must be conducted 
according t o  standards enforced by Agriculture Canada. 

When animals en te r  Alberta from another province of Canada, they amst have t e s t ed  
negative f o r  tuberculosis  and brucel los is  within 60 days p r i o r  t o  import. In  
addit ion,  animals or ig inat ing  from Br i t i sh  Columbia must test negative f o r  blue 
tongue (including E.H.D.). No mule deer may be imported i n t o  Alberta because they 
could harbour the  pa ras i t e  Elaephora schneideri. White-tailed deer  a r e  prohibi ted,  
because they could be c a r r i e r s  of meningeal worm. Elk may not be imported i f  they 
o r ig ina te  from areas of t h e  United S ta tes  o r  Canada where meningeal Worm is 
prevalent.  Any e l k  t h a t  e n t e r  Alberta from non-effected a reas  have t o  be quarantined 
and t e s t e d  f o r  the  presence of meningeal worm larvae. One negative f e c a l  t e s t  is 
required (two, 60 days apar t ,  if the  a n h a 1  had been t r e a t e d  with Ivonaectin within 
the  previous s ix weeks). Proof of o r ig in  signed by an accredited and/or s t a t e  o r  
f ede ra l  ve ter inar ian  is required when e lk  a re  imported. 

The Alberta Fish and Wildl ife  Division requires t h a t  a l l  imported e l k  pass a 
parentage t e s t .  The purpose of the  t e s t  is t o  ensure t h a t  red deer  or elk-red deer 
hybrids do not en te r  the  province where they could cornpromise t h e  genet ic  in teg r i ty  
of free-ranging e l k  should an escape occur. 

Import and export permits mus t  be obtained when animals e n t e r  o r  leave Alberta, 
respectively.  No game farm animal o r  product lacry enter  Alberta unless  an import 
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permit has been f i r s t  obtained. Likewise,  an export p e w i t  is required when animals 
o r  products l eave  t h e  province. 



A LEGISLATIVE VIEW OF THE WILDLIFE RESOURCE 

Gary Bumgarner, Washington State Representative, North 4014 Indian Bluff Rd., 
Spokane, Wa. 99204 

Abstract 

The people of the state do not own all wildlife resources. Landowners can 
regulate access to wildlife through exclusive leases or access fees. The only 
long term solution to loss of wildlife habitat is economic incentives to the 
private landowner. Managed private lands generally have better deer and elk 
populations than adjacent public lands. A landowner should be able to buy and 
sell native wildlife just like exotics. Several features are identified as 
necessary for a progressive wildlife plan. 

Management of Wildlife 

Legislative resource policy makers are charged today with evaluation of wildlife 
resources as they affect the economy of their states and of the nation. The 
management of timber, water, and mineral resources generates significant 
controversy, but perhaps no resource is more emotionally charged than fish and 
wildlife. 

Throughout the United States fish and wildlife resources are managed unlike any 
other resource. Only this single resource which is argued to belong to all the 
people, has presence on private lands only when the landholder manages the land 
to provide for it, and is only harvested with the consent of the landholder, by a 
segment of the population selected by the landholder, usually at significantly 
less than its true market value. These facts shoot holes in theories that the 
people or the state owns all the resource. 

Paradoxically wildlife in the U.S. is theoretically managed under a strict 
socialistic doctrine, while in socialist countries of the world, management is 
based on supply and demand economic value basis. We need to argue the merits of 
each, and recognize that current theory is not workable fact. 

Historically, our wildlife policies were created in a time when it seemed that 
endless supplies of wildlife and habitat existed. The extinction or near 
extinction of many species had already occurred within slightly more than a 
century of existence of our nation, in fact by about the time the west achieved 
statehood. Since then, gradual land use changes have reduced the habitat and 
altered the migration opportunities of most species. Man had proven his ability 
to eradicate by hunting or habitat destruction nearly every species. A problem 
is that pressure destroys habitat. Some of these pressures are: wildlife is a 
negative factor to business; hunters are a negative factor to business: single 
use land management depresses wildlife; economics forces "efficiency;" economics 
may require sub-division: and bankruptcy forces sale and often sub-division. 
Evidence shows that we will likely continue this destructive pace as our socio- 
economic evolution takes place. Landowner income has higher value than the 
wildlife benefit on private land. Unfortunately, those who economically benefit 
the most from the resource today are the public wildlife managers. Hundreds of 
millions of resource dollars are spent on the homes, food, clothes, education, 
healthcare, travel, entertainment, and retirement of wildlife professionals. Yet 



when a rancher suggests that he would like to make the same standard of living 
from the same resource on his land, he is often scorned and hated by those who 
manage or harvest the resource. 

Adamantly resisting "privatization of wildlife" the vocal minority watches as 
alternative land uses destroy the habitat and populations of the wildlife they 
value so highly. What affects game on private lands? The type of private 
organization, its knowledge, its administrative ability, and its motivation. AS 
the private habitat base shrinks, a segment of the resource users, the more 
affluent hunters, quietly leases the last remaining habitat and hunting 
privileges for themselves. 

The opponents of landowner compensation are learning that the proponents have 
proceeded to monopolize private land access through exclusive leases. The 
landowner has the exclusive right to hunt game on his land, subject to hunting 
regulations. This right may be leased to another. The consequences of the non- 
paying versus the paying competitive hunter groups working against each other, 
appear to be elimination or reduction of the non-paying hunter on private land. 
We have to recognize that the ONLY long-term solution to many wildlife problems 
is economic incentive to landowners. As the opponents of fee hunting or leasing 
stop buying hunting licenses, the revenues available to support the public 
wildlife programs will disappear and many remaining programs will crash for lack 
of funding. Only small islands of exclusive private fee hunting will likely 
remain. Fee hunting has existed without enabling law in every part of the 
country, 

SO after two hundred years of human expansion in the United States we find that 
conditions are evolving to resemble those in Europe. Doesn't it make sense that 
an increasing human population and the need for economic development would cause 
history to repeat itself? 

Legislators who are sensitive to the economic values of wildlife as well as those 
values related to our quality of life with nature, have sat idly by for too long. 
Why should we stack up surpluses of wheat on the ground and sell cattle below 
production costs? At the same time, lacking wildlife resources in our own 
states, our residents will pay premium dollars and travel long distances to view 
wildlife or hunt trophy quality animals elsewhere. How can we change the 
imbalance? Consider the political factors in private land wildlife management: 
The agency, legislators, hunters, protectionists, and trade associations. 
Agencies and hunters claim that hunting is valuable to the economy of the state. 
But what are the economic factors in the industry? It is true that hunting 
creates a redistribution of dollars within each state, but unless visitors come 
from outside the state and spend their money on wildlife related activities 
within the state, there is no actual revenue benefiting the state. To the 
contrary, if many hunters leave their home state to spend their money elsewhere 
to have a better experience or a better trophy, there can be a significant net 
loss to their home state economy. Consider also that hunters buy many products 
related to hunting that are manufactured outside their home state. Vehicles, 
guns, camping equipment, cameras, binoculars, motor fuels, and air fare are some 
of these. Therefore, from the economist, resource manager, legislator's 
viewpoint, it is imperative that the purchasing interests of the sportsmen, 
whether related to his willingness to spend his money on hunting or on his 
equipment, be met as much as possible within the state's boundaries. Moreover, 



it is the responsible legislator's duty to enhance the attractiveness of the 
resource to bring visitor dollars into the state. Non-resident dollars will 
truly benefit the economy and thereby all of the state's residents, not just a 
minority of local hunters. 

Privately managed lands have the ability to respond quickly to economic 
incentives if landowners are released from restricting laws and assisted, rather 
than hindered by wildlife professionals. Unfortunately, some biologists don't 
understand the importance of avoiding red tape. Field and Stream magazine, June 
1988, has an excellent article on this subject. Without economic return, why 
should a landholder promote habitat for wildlife or even allow hunting? 
Landholder trade associations, whether ranching, farming, or timber, must 
recognize potential benefits and their political position is important. 

Why do owners close land? Vandalism, liability, desire for solitude, and to 
exercise their proprietary rights are sufficient reasons. 

What is unique about hunting on private land and why must we preserve it? There 
is an improved chance of seeing wildlife of all kinds. Managed private lands 
generally have better elk and deer populations than adjacent public lands, if for 
no other reason that less congested access. There is expectation of an 
experience designed for the comfort and exclusive access of the client with 
emphasis on congenial company or guide. The valus of solitude and freedom from 
intense competition or conflict. Scouting in advance is not needed. The client 
has an opportunity to arrange the conditions of the hunt so that his expectations 
of the experience may be better satisfied. The provider of the service may 
accommodate the experience for specific physical limitations. Guesswork and 
disappointment are minimalized. The hunter can contract for a known quality of 
experience initially, and on repeated occasions. 

SO explain to a concerned natural resources legislator why a hunter must 
unnecessarily leave his home state to be able to access game that could be made 
available in his own state with private cooperation? This is of a special 
concern when agency fees seem increasingly inadequate to support their programs. 
What is the value of trophy elk resource opportunities that can't be accessed at 
any price back home, while agency fees are simultaneously insufficient to support 
a landowner compensation program? We have handicapped our wildlife resource 
production capabilities with outdated, philosophical, illogical laws. Kramer in 
1982, and Steinbach and Ramsey in 1988 held that the state does not own game, but 
does regulate taking, use, and acquisition of ownership. With game freely able 
to cross state borders this seems a reasonable statement. Explain why a 
landholder who would like to purchase wildlife broodstock at his own expense to 
develop the resource, is prevented from doing so? No one really owns free 
ranging wildlife, but what about captive bred wildlife suitable for stocking 
programs? Explain why it is perfectly alright to put on the land great 
populations of cattle and sheep, but regardless of experience and intentions, it 
is not permissible to propagate the indigenous elk? Explain why a landholder can 
raise bison but not mule deer or pronghorn? Or Cervus nippon, but not Cervus 
elaphus? ? 

We have seen poaching for antler velvet nearly eliminated by the private 
production of antler velvet. We have seen quality venison sources from captive 
game herds, including elk, begin to satisfy the needs of the world's venison 



markets. Free ranging game has benefi t ted from commercial market sa tu ra t ion  from 
captive resources. Explain any logica l  res is tance  t o  t h i s ?  Explain why timber 
companies should not be able t o  manage t h e i r  t r e e  farms f o r  wi ld l i f e  p r o f i t s  i n  
order t o  subsidize timber production cos t s  and become competitive i n  both areas 
in ternat ional ly?  Explain why we should not ac t  quickly t o  make valuable game 
lands from Conservation Reserve Program (CRP) lands? CRP is the  best  open window 
of opportunity i n  years. I t  may close again before we cap i t a l i ze  on the  
opportunity. Le t ' s  have a mature, successful way t o  solve problems: F i r s t  
Accept Facts.  The challenge before us is t o  design the  laws t o  maximize the  
w i l d l i f e  resource by ac t ive ly  encouraging the par t ic ipa t ion  of the  public. 
Recognize t h a t  uncontrolled fee  hunting generates hab i t a t  improvements. 
Landholders and the  land base w i l l  develop and enhance the  resource as  long as  
there  is value t o  the  product: wi ld l i fe .  Controlled fee  hunting can generate 
much more i n  habi ta t  improvements. There w i l l  be value and incentive a s  long as 
the  demand exceeds the  supply and the  supply can be accessed a t  market value. 
Abundance w i l l  reduce the  value. Fifty-eight years  ago Leopold s a i d  it s t r a i g h t  
out. "The management of pr iva te  land is the  key t o  w i l d l i f e  abundance i n  the 
United States."  Our t a sk  is t o  achieve abundance. But is it necessary t o  
abandon the  cherished r igh t  of our c i t i z e n s ,  t o  have equal opportunity t o  hunt a t  
l i t t l e  cost? No! Let 's  look a t  hunter object ions t o  the  Cal i fornia  Ranching fo r  
Wildl ife  Program. In  s p i t e  of many successes of the  Cal i fornia  program, hunter 
object ions s t i l l  pe r s i s t .  They are  bas ica l ly  the  same a s  they f i r s t  were a t  the 
s t a r t  of the  program: Fee hunting is f o r  only a privi leged few. Game w i l l  be 
destroyed. Hunting w i l l  become a r i c h  man's spor t .  The r i c h  w i l l  ge t  a l l  the  
trophies.  Similar hunts a re  not provided f o r  f r e e  t o  the  public. Lands open f o r  
f ee  hunting would be f r e e  t o  the  public otherwise. 

I f  there  is no f r e e  access, it means the  program has no public benefi t .  The 
program is a public subsidy t o  pr iva te  landowners. These arguments show l i t t l e  
understanding of the  reasons f o r  loss  of habi ta t ,  closed land o r  exclusive 
leasing. Nonetheless, l e g i s l a t o r s  a re  responsible f o r  s e t t i n g  policy on issues 
with the  g rea tes t  controversy. I t  was w e l l  s t a t e d  years ago. We must grant  
incentives f o r  the  landowner on the  condition t h a t  he preserves game and 
safeguards the  public in te res t .  This was the  statement of the  American game 
policy by the  Selec t  Committee of the  American Game Association, Aldo Leopold, 
Chairman. By proper planning the  l eg i s l a tu re ,  with the  ass is tance  of wi ld l i f e  
professionals ,  can design new laws t h a t  coordinate and u t i l i z e  t h e  voluntary 
f inanc ia l  support of those who would lease  the  land, o r  spend t h e i r  hunting 
d o l l a r s  elsewhere, t o  fund a f a r  teaching landowner wi ld l i f e  and habi ta t  
compensation plan t h a t  f a i r l y  includes the  l e s s  a f f luen t  hunters o r  fishermen as 
partners .  We can l e g i s l a t e  new programs t h a t  w i l l  provide benef i t s  t o  wi ld l i f e ,  
opportunit ies  of a l l  values t o  the  hunters,  the  landholder, and the  s t a t e .  
Everyone may have t o  compromise something so  t h a t  co l l ec t ive ly  a l l  may gain. 

More hab i t a t  and more wi ld l i f e  are a t t a inab le  but we must now be wi l l ing  t o  make 
innovative changes f o r  the  needs of t h e  fu ture  and not hopelessly be t i e d  t o  the  
t r a d i t i o n s  of the  past .  A s  Leopold sa id ,  "We a r e  i n  danger of pounding the  t ab le  
about new ideas, instead of going out on the  land and giving them a t r i a l . '  New 
and exci t ing  management opportunit ies  l i e  ahead f o r  wi ld l i f e  professionals  and 
landholders t o  develop e n t i r e l y  new populations of wi ld l i f e  f o r  the  enjoyment of 
a l l  the  public. The Cal i fornia  'Ranching f o r  Wildlife" Program has answered part  
of the  problems, but it is still def ic ient .  Those def ic iencies  can be corrected, 
and must be, t o  gain broader public acceptance. Regulation t h a t  overly 



complicates management o r  f a i l s  t o  allow suf f i c i en t  p r o f i t  on pr iva te  land w i l l  
prevent wi ld l i f e  benef i t s  on public land. Migratory habi ta t  corr idors  and 
dispersion depend on pr iva te  land routes. 

Recommend Features of Future Wildl ife  Management Plans 

1. High value, high qual i ty  hunting, f i sh ing,  and wi ld l i f e  viewing experiences 
must be accessible t o  the general public a s  well a s  those who can more 
e a s i l y  afford t o  pay. But those who can afford t o  pay must receive some 
ex t ra  benef i t s  f o r  doing so. A n  equitable d i s t r ibu t ion  of pr iva te  land 
control led hunt permits could be shared between the  general public and those 
who a re  wi l l ing  t o  pay the  landholder f o r  the expansion of the  resource and 
access. 

2. Landholders who a re  compensated f o r  the  wi ld l i f e  taken from t h e i r  lands 
should have a habi ta t  management plan approved by the  wi ld l i f e  agency as  a 
requirement t o  co l l ec t  t h e i r  compensation. 

3 .  Par t ic ipa t ing  landholders would not be able t o  lease exclusive hunting o r  
f i sh ing r i g h t s  when par t ic ipa t ing  i n  the  plan t o  c o l l e c t  compensation from 
the  funds. 

4. Par t ic ipa t ing  landholders should only charge f o r  optional ext ra  services,  
such a s  guides, lodging and camping. 

5 .  Landholders should have the  r igh t  t o  acquire high qua l i ty  w i l d l i f e  
broodstock from which t o  stock t h e i r  lands, and be able t o  s e l l  t h e i r  own 
propagated captive broodstock t o  other  landholders. Releases of animals or  
f i s h  however, should only be allowed with s t a t e  agency approval. 

6 .  Tribes should be supplied with broodstock and management assistance i n  
re turn  f o r  renegotiat ing off  reservat ion hunting a c t i v i t i e s .  A great  
po ten t i a l  i n  t r i b a l  wi ld l i f e  management is waiting f o r  leadership. 

7. The program needs t o  be adaptable t o  assure pr iva te  land access f o r  trophy 
hunting, a n t l e r l a s s  hunting, bird hunting, upland game, and f i s h .  

8. Access t o  those permits provided f o r  the  more af f luent  hunters must r e f l e c t  
the  t r u e  value of the  permit based on the  hunters own estimation of its 
worth. 

By i n i t i a t i n g  such a program, gradually a t  f i r s t ,  the  needs of a l l  par t ic ipants  
can eventually be met. To be a success the  fundamental fea tures  must be based 
upon economically proven f r e e  market principles.  I f  properly defined, the  
t r a d i t i o n a l  opportunit ies  of the  average man t o  access qua l i ty  game under qual i ty  
conditions can be regained and preserved. The mechanism can be simple, providing 
supply and demand f l e x i b i l i t y ,  automatically adjust ing f o r  qual i ty ,  and can be 
employed under f u l l  control  of the  agency exactly when, where, and how it needs 
t o  be. But even though we recognize t h a t  it is the  sportsman who can and w i l l  
pay the b i l l ,  we must not exclude the  majority of our c i t i z e n s  who take grea t  
pleasure i n  the  presence of wi ld l i f e .  Wildl ife  t h a t  does not f l e e  i n  t e r r o r  a t  
the  s igh t  of man. The contr ibution t o  the  resources of the  non-consumptive user 
on pr iva te  lands has ye t  t o  be real ized.  



The very laws we create to protect indigenous wildlife from man are now 
preventing us from doing for those species what we could and should be doing. 
The only alternative for compensation for wildlife management we have left to 
landholders is to apply their enthusiasm, their interest, energy, and their funds 
on exotic species. Are we ready to listen to Leopold yet? Do we want elk or do 
we want Black Angus? 



Questions from the Audience: 

I s  there a ground swell - or uprising - t o  reverse some o f  the  
private lands program i n  California? 

(Don Koch) I guess that  i s  a re lat ive  term. There has been a l o t  
o f  misunderstanding about the program and it turned in to  a 
partisan issue i n  our s ta te .  But most o f  it i s  t o ta l  
misinformation l i k e  I presented earl ier .  We don't  have any 
public lands that  are being land locked. There are no areas that  
are now closed t o  the  public that  was previously open without the  
program. I think the auditor general's report spe l l s  things out 
pretty clearly.  The Department o f  Fish and Game has been 
negligent i n  t he i r  in tents  t o  provide accurate and concise 
information t o  the  public. What we see happening now i s  a rapid 
increase i n  the  programs. We don't th ink  the  programs are going 
t o  be k i l l ed .  I f  we get through w i t h  our Tule e l k  hunts this 
year, we anticipate having numerous ranches enter the  Tule 
program i n  next few years. 

Have any o f  your county supervisors passed resolutions or 
something regarding the  private lands program? 

(Don Koch) Yes ,  I don't deal wi th  the program closely  enough t o  
know exactly which counties are involved. For those o f  you who 
don't know, essent ia l ly  deer management was taken out o f  the  
hands o f  the department a f t e r  the  1956 doe hunt. The county 
supervisors can ve to  any special hunt ( i  .e., antlerless hunts) .  
In the  private lands program, the county supervisors have no veto  
authority. The legislature i s  the only body that  can k i l l  the  
programs, and they have indicated t he i r  support. 

What are the average costs  charged t o  the  hunter by the  
1 andowne r? 

(Don Koch) Depending upon services that  are o f f ered  - you can go 
and shoot an antlerless deer for  $25. The highest fee  tha t  I 
know o f  i s  around $3,000 for  a buck. But, that  also includes 
gourmet cooking - the  only thing you do i s  pull the  tr igger .  

I s  there a minimum acreage for  your program? 

(Don Koch) Yes,  the  minimum i s  5,000 acres. I t  does not have t o  
be simply on one ranch - it can be a combination o f  ranches. 

I s  there a monitoring o f  disease/parasite s i tuat ions  on game 
farms other than your importation checks? 

(Gerry Lynch) There i s  no organized system t o  monitor disease on 
game farms once the animals have been imported. Our Department 
o f  Agriculture does have quite a disease tes t ing program, and 



o f f e r s  ass is tance  t o  the  ag r i cu l tu ra l  sec tor ,  including game 
farms. 

Do you determine the  number of tags  based on capacity of the  s i t e  
o r  the  herd? 

(Len Carpenter) We have deer herd plans f o r  a l l  of our deer  herds 
i n  the  s t a t e .  They have t a r g e t  object ives - buck:doe r a t i o s  and 
number of tags  is based on those plans - per s i t e .  

Shouldn't the  t a x  d o l l a r s  produced by the  revenues t h a t  a r e  
turned over from hunting in  the  s t a t e  be recognized a s  a revenue 
t o  the  s t a t e ?  

(Len Carpenter) No, it is a t a x  revenue i n t o  the  s t a t e  government 
but it is not a revenue benefi t  t o  the  e n t i r e  s t a t e .  It is 
d o l l a r s  within the  s t a t e ,  you r e f e r  to ,  a re  the  ones we keep here 
- r e l a t i v e  t o  the  outflow of s t a t e  borders. 

Do you can what you have i n  Alberta, a game o r  a n t l e r  farm? 

(Gerry Lynch) The Alberta government has come up with its own 
de f in i t ion  of ranching versus f a w i n g  and the  de f in i t ion  of 
ranching is the  s a l e  of meat. W e  have game farms and t h a t  does 
not include the  s a l e  of meat. Host of the  game farms i n  Alberta 
(70 i n  Alberta) a re  r a i s ing  mhuls t o  s e l l  l ivestock t o  other  
game farms. A t  some point  t h a t  is going t o  come t o  an end 
because everybody is going t o  have t h e i r  s tock b u i l t  up and the  
pr ice  of l ivestock is going t o  a t a r t  dropping. The government is 
considering changing the  l eg i s l a t ion  t o  allow the  s a l e  of meat 
from game farms but it has been an issue. The public has 
expressed some views on t h a t  and because it is controvers ia l  a t  
t h i s  point ,  the  government has not made a decision t o  allow the  
s a l e  of meat from game farms. Farmers who wish t o  c u l l  animals 
a t  t h i s  point  can export the  animals to provinces of 
Saskatchewan, Ontario and ge t  r i d  of c u l l  animals t h a t  way. But 
r igh t  now, they're  making money s e l l i n g  l ivestock.  Elk a r e  going 
f o r  $5,000 a head f o r  cows, and calves go f o r  $2,500 t o  $3,000. 
Some of them a r e  s e l l i n g  a n t l e r  ve lvet ,  but t h a t  is a minor 
component of t h e i r  operation. 

Have you had t h e  opportunity ye t ,  i n  the  Colorado program, t o  
assess the  a t t i t u d e  of the  general sportsmen of Colorado? 

(Len Carpenter) Somewhat. In  the  l a s t  year o r  s o  there  have been 
a few s i t u a t i o n s  where there  has been some opposition ra ised  t o  
the  program. It was very much a s  indicated a minute ago about 
California.  Much of it was based on the  wrong information and 
j u s t  the  idea t h a t  sportsmen were losing opportunities.  That we 
were putt ing too  much e f f o r t  i n t o  the  la rge  landowner t o  the  

sportsmen's detriment. We had the  opportunity t o  explain the  
program t o  them i n  public meetings and discussions and I think i n  



most cases  those concerns were a l l ev i a t ed .  That has been the  
only concern t h a t  I am aware of a t  t h i s  point.  

Q - ( t o  Representative Bumgarner) A s  a s t a t e  l e g i s l a t o r ,  how do you 
bene f i t  your const i tuency by promoting programs t h a t  w i l l  benef i t  
landowners i n  o the r  p a r t s  of the  s t a t e  and may decrease the  
hunting opportuni ty of t he  vo te r s  i n  your d i s t r i c t ?  

A - (Representat iveBumgarner)That 'sacomplexquest ion-Firstof  
a l l ,  anyone t h a t  comes i n  from out of s t a t e ,  and I would p r e f e r  
they  come i n t o  my d i s t r i c t ,  i f  they can, because when they spend 
t h a t  money wi th  a business man o r  rancher t h a t  money w i l l  a l s o  go 
i n t o  l o c a l  grocery s t o r e s ,  and t o  a carpenter  t o  bui ld h i s  home 
and t a x  system, l o c a l l y  a s  wel l  a s  s ta tewide.  The l icens ing  t h a t  
we would provide f o r  him, p a r t i c u l a r l y  i f  he is a nonresident,  
would generate  revenue f o r  t h e  management of t he  w i l d l i f e  and 
more h a b i t a t  programs. I th ink  t h a t  any program we can put 
toge ther  t h a t  g ives  u s  some new animals t h a t  we d idn ' t  have 
before and new hunting oppor tuni t ies ,  we would see  t h a t  t he  money 
t h a t  comes i n  off  those a r e  earmarked f o r  new h a b i t a t  programs 
t h a t  bene f i t  t he  average hunter.  

Q - What can we do i n  Washington s o  we don' t  end up wi th  t h e  
exclusive system i n  Europe? 

A - (Representative Bumgarner) Right now on p r iva t e  lands where the  
t imber companies a r e  being generous enough t o  allow open hunting 
t o  t h e  publ ic  t h a t  could change a t  any time. The o the r  p r i v a t e  
owners a r e  disappearing and i f  it 's not  leased it's only the  
l o c a l  doctors  o r  lawyers, o r  brothers-in-law who g e t  on the  land. 
We have t o  t r y  t o  provide those incent ives  o r  compensation back 
t o  t h e  p r iva t e  landowners. He should be compensated only i f  he 
has a h a b i t a t  plan i n  place and i f  he is wi l l i ng  t o  allow open 
hunting. There a r e  some ways you can do t h a t .  

I n  Europe we have t h e  argument t h a t  t he  publ ic  c a n ' t  g e t  on t h e  
lands and, it has t o  be expensive t o  hunt,  and t h a t  t h e  only way 
you can g e t  on p r i v a t e  land is t o  pay. I f  we a r e  going t o  
preserve our  oppor tuni t ies  f o r  t he  average hunter ,  without having 
t o  pay, we have t o  design formulas t o  accommodate t he  four  major 
groups of hunters  out  t he re .  We have the  guy t h a t  hunts  now and 
f e e l s  what he pays f o r  h i s  l i cense  is h i s  t o t a l  cont r ibu t ion  t o  
w i l d l i f e  management. We should give those payments t o  t he  
department f o r  a l l  p r iv i l eges  of hunting. Then you have the  
fe l low who is wi l l i ng  t o  pay more f o r  h i s  lease ,  those two a r e  i n  
competit ion with each o ther .  This hunter  is qu ie t  because he 
bought a l ea se  and he knows r i g h t  where he is going next  
Saturday. The t h i r d  type of hunter is t h e  fe l low who q u i e t l y  
packs h i s  pickup and heads f o r  t he  s t a t e  of Wyoming. Then you 
have t h e  fou r th  guy who contr ibuted money t o  t h e  fund r a i s e r s  
l i k e  E l k  Foundation, o r  S a f a r i  Club. I f  we could channel a l l  
f ou r  of these  people 's  funding c a p a b i l i t i e s  i n t o  a program 
managed by the s t a t e .  If t h i s  program guarantees open access and 



permits t o  hunt on those lands, we would solve the  whole problem. 
It means the  s t a t e  has t o  ge t  in to  a form of leasing business of 
i t s  own. 

Q - Are you saying European hunting is f o r  the  wealthy? 

A - (Representative ~umgarner) I think t h a t  is p re t ty  general ly 
accepted. 

Q - For a l l  s t a t e o r p r o v i n c i a l  representat ives ,whetherornottheir  
programs a re  paying the administrative cos t s  of putt ing together  
the  plans - how a re  those programs monitored t o  make sure the  
system s tays  legal? 

A - (Len Carpenter) That is one of the basic questions t h a t  we  have 
i n  terms of making reconmendations t o  continue the  program. You 
a re  r igh t  there is a c e r t a i n  administrative e f f o r t  and as  you get  
more and more ranches involved it g e t s  more and more complex with 
a d i f f e r e n t  number of species,  administrative c o s t s  go up. It 
does take time and it takes d o l l a r s  t o  do. That w i l l  be 
something we w i l l  t r y  t o  do, much l i k e  Don Koch mentioned f o r  
Cal i fornia  of t ry ing t o  t r ack  the  time t h a t  is being spent. Par t  
of our evaluation w i l l  be, how much time does it take t o  
administer the  ranches t h a t  we have. Then the  o ther  s ide  is the  
cos t  benef i t s  s ide ;  how do we judge benefits.  I mentioned 
e a r l i e r  t h a t  is very d i f f i c u l t .  It is very d i f f i c u l t  t o  put any 
kind of benef i t s  i n  terms of do l l a r s .  W e  have t o  t a l k  about some 
of these o ther  things - t he  goodwill, the  decreased damage 
payments, e tc .  There is an attempt being made i n  Colorado t o  , 
judge those. A s  f a r  a s  the  monitoring, t h a t  is something we have 
a s  ongoing. It f a l l s  i n t o  the  realm of the  local  game b io log i s t s  
o r  d i s t r i c t  wi ld l i f e  managers t o  do and it is not a s  formal a s  
the  program t h a t  Don mentioned i n  his  presentation. There is an 
attempt t o  be sure  t h a t  the  landowner is meeting the  obligat ions 
of the  cooperative agreement t h a t  we have. 

Q - I n  areas  t h a t  have the  game ranching, you a re  t ry ing t o  ge t  more 
animals f o r  the  landowners t o  have on t h e i r  property, and they 
a r e  manipulating habi ta t ;  how a r e  you control l ing the  game damage 
t o  other  area res idents  i n  and around those ranches? O r  a r e  you 
even looking a t  tha t?  Because the  animals a re  wild and they a r e  
not  fenced l i k e  they are  i n  Alberta, they have t o  be going some 
place. 

A - (Len Carpenter) I can address it. That was one of t h e  concerns 
we had when the  program was s t a r t e d  i n  Colorado. A s  I mentioned 
before, we do have a f a i r l y  extensive game damage requirement i n  
Colorado and t h a t  was a concern t h a t  was voiced ear ly .  If one 
neighbor is involved and the  other  then is depredated upon, who 
pays those b i l l s ?  That was one of the  reasons f o r  the  la rge  
acreage. To t h i s  point we have had almost no problem. A l l  of 
the  cooperative agreements t h a t  we have with the  individual 
landowner say the  landowner involved i n  t h a t  cooperative 



agreement w i l l  not claim any damages during the  existence of t h a t  
contract ,  The landowner t h a t  is involved cannot claim damage and 
we hope with the  l a rge r  acreage we do not crea te  some problems 
next door. However, t h a t  can happen and tha t  is one of t h e  
concerns t h a t  w i l l  be voiced more and more a s  we make the  
evaluation. 
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