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PREFACE 

Some wondered why Coos Bay? That was pretty understandable because the 1967 
Elk Workshop was in Coos Bay. Portland is handier for some that come by air 
or when driving from the north. 

The workshop was in Coos Bay for several reasons. Coos Bay was a good 
candidate when Oregon was volunteered in 1984. Winter weather on the coast is 
usually moderate. An airport is available and that's important to some 
people. There's diverse and rapidly changing elk country close at hand. The 
most important reason for Coos Bay was unknown in 1984 when we went to 
Edmonton. I'd like you to know something about that. 

James A. Harper, Jim or Harp, conducted original field research on Roosevelt 
elk a short distance east of Coos Bay in 1963 to 1968. 

Jim spent four years in the Navy before earning his Bachelor's degree from 
Oregon State University in 1951, and then he went on for his Masters at 
Humboldt State University. There was a brief stint as a research project 
leader for the Illinois Natural History Survey, following which Jim returned 
to Oregon to work on a Ph.D. with pioneering research on Roosevelt elk. A 
number of publications resulted from his investigations. One of them, Ecology 
of Roosevelt Elk, was created by Jim for popular reading as well as a 
technical reference. It was published under a Pittman-Fabertson contract in 
7971. It was out of print and stocks were depleted. 

Jim left Oregon briefly in 1969 for Alaska to serve as Chief of the Wildlife 
Research Division during a period of political turmoil that resulted in his 
temporary appointment as Director. With politics as they were at that time in 
Alaska, Jim returned to Oregon as a Wildlife Planner in 1970, followed by 
Assistant Wildlife Division Chief, then Division Chief, Oregon Department of 
Fish and Wildlife, in January of 1984. 

Jim was taken from us on October 7, 1984. He was 52. All of us that knew and 
worked for him and with him felt a great loss. From his accumulation of 
writings, notes and tables aimed at a new mosevelt elk publication, 17 of his 
coworkers set about the task of updating his 1971 publication in time for the 
1986 elk workshop. That was no small undertaking. With a grant of $500 from 
the Rocky Mountain ~ l k  Foundation, I'm pleased we could offer each workshop 
registrant a complimentary copy of Ecology and Management of Roosevelt Elk in 
Oregon . 
The 1986 Western States and provinces Elk Workshop was dedicated to the memory 
of Jim Harper. 

Dan Eastman 
Program Chairman 
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Detailed planning for the 1986 Western States and Provinces Elk Workshop 
commenced a year in advance. Member states/provinces were asked to concur 
with a proposal to meet immediately preceding the Northwest Section 
conference, THE WILDLIFE SOCIETY. The intent was to conserve trips for many 
in the N.W. Section, The Section meeting offered opportunities for overflow 
"Elk" papers. The week beginning Sunday evening, March 16, and ending noon on 
Friday, March 21, was set as the target, 

A key representative for each state/province was selected to act as liaison in 
forwarding announcements to appropriate potential participants, arm-twisting 
some papers and compiling status reports. These representatives were 
regularly contacted. An advance announcement with program format, travel 
instructions, room costs, reservation instructions, dates and call for papers 
went out September 20, 1985, to representatives and a wide array of federal 
agencies and academia. The workshop was listed in TWS newletters schedule of 
activities beginning in September. In spite of this effort, some expressed 
ignorance of the meeting dates. 

The program was complete by December of 1985, and it was mailed out to 
representatives and various agencies. A program in hand is often vital to 
some in getting trip approval. ltls incumbent upon a program chairman to take 
his job seriously and complete planning tasks well in advance. At the same 
time, agency trip approvals limited to program participants seem unjust when 
program space obviously is limited and listening is one aspect of the 
information - sharing objective. 
On Sunday evening preceding the start of the workshop, the social kegger 
sponsored by AVM Instrument Company drew a good crowd. By mid-day on Monday, 
there was a record 211 registrations and attendance was near 250. 

The first mornings program started with an opening and introduction to the 
workings of elk workshops. State/provincial representatives were upfront so 
they could be identified, and the gallery was behind. Dr. John R, Wnaldson, 
Director of the Oregon Department of Fish and Wildlife and president of the 
"WESTERNn gave a welcoming address. A featured presentation following that 
gave insight into the workings of the m k y  Mountain Elk Foundation. 

A very impressive poster session was in place throughout the proceedings, and 
Steve w s d e n  was there with his art and handcrafted items. 

Mid-way in the technical sessions, a field trip was scheduled to give an 
overview of habitat effectiveness rating considerations. That subject 
occupied all Monday afternoon to convey state-of-the-art information to all 
workers. It was an impressive undertaking to bus over 200 persons and box 
lunches around local elk country. The sun was bright and it worked 
beautifully, thanks to some last minute arranging by south coast biologist, 
Bill Hines. 



There were 168 persons at the buffet banquet. Dr. Jack Ward Thomas gave us 
words of wisdom. We had prizes. rt's not customary to have prizes, but this 
program chairman is known for often being non-traditional. There were art 
items and memberships donated by Steve Logsden and the "FOUNDATION." Most 
went as simple door prizes to those with a banquet ticket. Highlight of the 
evening for this program chairman was awarding a rather earthy prize to the 
Oregon State Police photographer who entered a sturgeon, but the one and only 
photo, in the photo display. After he was sufficiently worked over, his real 
award was a regular one-year membership in the mcky Mountain Elk Foundation. 

Films and videos relating to elk were on tap one evening. At the same time, 
several of us gathered in one of the conference rooms for a roundhouse 
discussion on biological importance of bulls and management strategy to assure 
hunting escapement goals are met, This was real workshopping. 

A business meeting involving state/provincial representatives was conducted 
following the banquet. Information was given on registrations, fees 
collected, costs, etc. It was announced a speedy publication of a Proceedings 
was planned. Receipts and a $500 grant from the Rocky Mountain Elk Foundation 
would cover costs. 

The business of sanctioning again with the Western was discussed but no 
instructions had been received following an inquiry as to what was needed. 

It was suggested the next workshop focus a bit more on "workshopping" and a 
bit less on formal papers. That will be a job for the State of Washington and 
Rolf Johnson, hosts for the 1988 elk workshop. 

I was pleased with the conference facility, the record-breaking turnout, great 
cooperation of session chairpersons and presenters, and the fantastic weather 
for our field trip. As I told the group early on, stress comes to a 
conference planner when attendance falls below the estimate. When we topped 
150 anu headed for over 200 registrants, that was a welcome challenge. And, I 
had great help. Thanks for coming. 

Dan L. Eastman 
Program Chairman 



STATE AND PBaVRJCIAL BE#)RTs 

Each state/province was asked to submit a written status report generalizing 
highlights of the elk situation and a completed questionnaire. The 
questionnaire was a follow-up complementing an extensive survey of the 
continental elk situation reported in 1984 by Bob Hernbrode of Colorado. 

At the 1986 elk workshop, Bob Hernbrode's instructions to state/provincial 
representatives was, "in no more than ten minutes, give us the highlights of 
the situation without covering the written report details." Representatives 
probably did not expect to see their oral report in this Proceedings. 

For each state/province that offered status information in any form, the 
elements follow in this section beginning with the oral report (substantially 
edited), written report and questionnaire in the order of workshop 
presentation. 



BRITISH COLUMBIA 

ORAL REPORT - Doug Janz 
Essentially, we have three major pockets of range within the province. We 
have about 3,000 Roosevelt elk on Vancouver Island, about 18,000 mcky 
Muntain elk in the east Kootenays and another 7,000 in the northeast portion 
of the province or eastern slope of the m k y  Mountains. 

Generally the herds are increasing, stable to increasing especially in the 
east Kootenays. That's indicated in the trends in the provincial harvest 
which has gone from approximately 2,000 elk in 1981 to almost 4,500 in 1984. 
Concomitant with that, we have a hunter success that's been increasing, 
approximately 17 percent in 1981 to 31 percent in 1984, the most recent 
estimate. Hunter days per elk, corresponding with that, have declined from an 
estimate of 52 days per elk harvested back in 1981 to 28 days per elk 
harvested. And with that decline in hunter days per elk, we have more 
participation in total hunter days from an estimate of 105,000 hunter days in 
1981 through to about 124-125,000 recreation days in 1984. 

Briefly, going back to the three major pockets or units of elk within the 
province, Kim Brunt and I will be giving papers at this conference so I'm not 
going to go into any detail. I'd like to mention though that most of the 
information over the last five years has led to a cooperative research program 
jointly funded between the Ministry of Environment and Ministry of Forests. 

This will look at the interactions of potential silvicultural practices and 
intensive forestry on wildlife habitat, specifically deer and elk habitat. 
Similar to forest management trends throughout the Pacific Northwest, the 
future for Vancouver Island is the second growth forest and intensive forest 
management. We have to do our job to try to produce wildlife habitats in 
those intensively managed forests. So a lot of information like that Kim 
Brunt will be presenting this afternoon on our preliminary habitat model is 
based on some research with this program over the last five years. It's 
called the Integrated Wildlife Intensive Forestry Research Program. We call 
it "IWIFR", and a lot of other things too. 

In the northeastern portion of the province, the average harvest over the last 
four or five years has been 225-250 animals. It's a relatively inaccessible 
area; 40-45 percent of that harvest is by the guide-outfitters for the 
nonresidents. It's a real important piece of territory for the 
guide-outfitters along with a lot of other species. Elk are a very important 
species for the guide-outfitters. Regulations are primarily three-point and 
larger bulls. The management prescriptions there over the last few years have 
been related primarily to response to forest fire suppression. 

They're doing a lot of prescribed burning, getting into more transplant 
activities over the last couple of years, and also, you may have heard some 
mention of some wolf predation and wolf control going on up in the northeast 
section of the province a couple of years ago. That's been stopped, at least 
for the current year, by our Minister and we're not sure what the future 
holds. Johnny Elliott and a few other biologists up there are concerned about 
the effects of predation, not only on elk but more so on moose and sheep. 



In the east Kootenays, I think a lot of you people know Ray Demarcy, the 
godfather of the east Kootenay mafia. He gave me all kinds of quotes to offer 
you today. In his own modest way he says "tell those guys that Ray has done 
it again in the Kootenays, done this and done that." So I'll give you a bit 
of an idea of what he has to offer. There's no argument about the results. 
Most of the increase in trends and provincial harvest is related to the 
harvest coming out of the east Kootenays. That's where most of our elk occur, 
and that's where most of recreational harvest takes place, First of all for 
animal management in the Kootenays, ~ a y  is emphasizing a selective harvest 
strategy. Over the last few years he's been working first of all on bulls. 
Bull harvest is primarily an open season, but it's three-point plus to allow 
escapement, He's been increasing his cow and calf harvest in response to 
increasing elk numbers, but also to up his bull ratios post-season. As an 
example, in 1984, with an estimated harvest of over 4,000 animals in the east 
Kootenays, about 1,500 were bulls of which 50 percent were six-point plus, 
About 50 percent of the other harvest was made up of juveniles (calves) and 
there's been a lot of educational priorities there in terms of convincing the 
hunters that they should take some calf elk. The remaining 23 percent of the 
harvest has been made ,up of cows. The antlerless component of harvest is all 
under limited entry (permit system). so we're dealing with a lot of permits 
in some of these areas. In 1984, he had 2,200 antlerless permits (cow or 
calf), For calf-only, he had almost 7,000 permits, and there's about 20 
percent success rate on the calves; 40-50 percent on the antlerless permits. 
What Ray's real proud about is his post-season composition. He says, "tell 
those guys I'm getting 35 bulls per 100 females post-season, and that's what 
it's all about." He's trying to get more of a balanced sex and age ratio in 
the post-season population. 

One of the efforts in the Kootenays resulting in increasing populations, Ray 
feels, is related to 1974-78 when they were doing some winter feeding. 
There's been a lot of coordinated planning going on between the ranchers, 
foresters and the wildlife agency. He does have, with the increasing elk 
herds, :>me problems in the Rocky Mountain trench with so-called homesteader 
elk conflicting with the ranchers. Those are being dealt with through our 
regional problem wildlife committees. 

Speaking for our northern biologist in terms of what's happening on Vancouver 
Island, there's lots of good things happening with management. Over the last 
ten years, we've had pretty nice green, mild winters. That's pretty hard to 
beat. That really helps the populations. 

One final thing; we're getting away from game checks, not only because of 
restraint but also we've introduced sort of a provincial tooth-return program 
offering a bit of incentive to the hunters. They get a little badge back 
saying "we've participated in wildlife management." Most of our age structure 
information from the harvest is based now on a tooth-return program. We're 
getting away from actual game checks out in the field. 



One final shot; in B.C. we have something called Habitat Conservation Fund. 
It's funded by a three dollar impost on all fishing, hunting, trapping and 
guide-outfitter licenses. That money is specifically earmarked for fisheries 
and wildlife habitat enhancement projects. Both sections are spending close 
to a million dollars a year throughout the province. Given the way our 
regular operational budgets have been going, thank God we've got that 
sportsman-sponsored fund or we wouldn't be doing much at all. 

hXITTEN REPORT - B. C. 

British Columbia has an estimated 28,000 elk. Most of these elk are found in 
three different areas of the Province. 

ROOSEVELT ELK 

There are about 3,000 Roosevelt elk on Vancouver Island. The population there 
is stable to increasing and is hunted under a limited entry draw system. 

There is a small number of elk, presumed to be Roosevelt elk, in the coastal 
portions of southern B.C. north of Vancouver. 

There were an estimated 120 Roosevelt elk taken by 190 hunters in 1985. 

ROCKY MOUNTAIN ELK 

The majority of the Rocky muntain elk are located along the west slope of the 
mckies south of Jasper National Park. Smaller populations are found in the 
watersheds of the Peace River and Muskwa Liard River. There are scattered 
small bands of elk in various locations in the southern interior and about 100 
Roosevet elk on Graham Island in the Queen Charlotte group. 

There were an estimated 3,555 Rocky muntain elk taken by 14,800 hunters in 
1985. 

In the Kootenay area of the Rockies, a selective harvest program is in effect 
with a three-point plus open bull season and limited entry permit hunting for 
antlerless elk. We have permits which allow the taking of either a cow or a 
calf, and other permits which are good only for a calf. 

The mean age of the bulls taken is 4.2 years. About 77 percent of the harvest 
is composed of bulls and calves with cows making up the remaining 23 percent. 

Resident elk in some of the low elevation agricultural areas are causing 
complaints by ranchers. 

We have been conducting habitat improvement by controlled burning and improved 
grazing programs. 



We have controlled wolf populations in areas of northeastern British Columbia 
where wolf predation was keeping elk populations from increasing in spite of 
mild winters and improved habitat. 

We have conducted several transplants to establish elk in areas of their 
former range where present conditions appear to be favorable and there is 
little potential conflict with existing agricultural use. 

mug Janz 



ELI( S12Lm 
1986 Western States and Provinces 

E l k  Worksbop 

Attending Represen t a t i ve ' s  Name:  Doug Janz  B. C. 
S t a t e  or Province 

No. o f  Wintering 3,000 Rky. Mtn. 
Elk (no t e  s p e c i e s )  Roosevel t  25,200 Oomen t : 

Bulls/100 Cows (win t e r )  3 2 Range 16 t o 4 0  Comment: - - 

Calves/100 Cows (win te r )  42 Range20  t o 6 0  Comment: - - 

Resident  Tags, R i f l e*  17,305 Bow N/A mtal 17,305 

Non-Resident Tags, R i f l e *  850 Bow N/A mtal 850 
(* i n c l  . muzzleloader ) 

Grand m t a l  18,155 

Comment: N o  s p e c i a l  l i c e n s e  f o r  p r i m i t i v e  weapons, bow and muzzleloader ,  etc. 

Take o f  Bu l l s ,  R i f l e  2,203 Bow * mtal 2,203 

Take o f  A n t l e r l e s s ,  R i f l e  3,362 Bow * mtal 3,362 

Grand T o t a l  5,565 

Comment: A n t l e r l e s s  i nc ludes  2,074 ca lves .  

Bu l l  Hunter Success  12 To ta l  Hunter Success  31 

How is Harvest Data Obtained Resident  by Hunter Survey, Non-resident by Guide 

Declara t ion  



What Census Methods Used (Sample Size) Both ground counts and aerial. 

Percent Hunting Drawing : 45% of hunters and 55% of elk taken. 

Contact Person for Mgt./Research Information: W. Macgregor - Management; D. Eastman 

Research 

Other Comments: 

Ongoing Research Subjects and Investigations: 

Elk - Intensive Forestry Interactions. 

- ,  

Recent Elk Publications: 

Intensive Forestry Effects on Vancouver Island Deer and Elk Habitats. Problem 

Analysis 1985 Vancouver Island Roosevelt ~lk/Intensive Forestry Interactions - 
progress report. 



ALBERTA 

ORAL REPORT - John Gunson 

Recently I was t o l d  t o  w r i t e  an e l k  management p l an  f o r  Alber ta .  We're going 
t o  have our  f i r s t  comprehensive management p l an  f o r  e l k  t h a t  goes  i n t o  a l l  t h e  
va r ious  a s p e c t s  o f  e l k  ecology, problems and so on. I d i d  p repa re  t h e  s t a t u s  
r e p o r t  which has  a l l  of  t h e  usua l  numbers and ha rves t  s t a t i s t i c s  and I ' m  s t i l l  
planning on t a l k i n g  t o  some o f  those.  

In  prepar ing  t h i s  management p lan ,  which is about  t w o  months from completion 
now, I th ink  w e  should have a f a i r l y  comprehensive document. It w i l l  be t h e  
f i r s t  p r o v i n c i a l  management document f o r  e l k  i n  Alber ta .  

In  reviewing many a e r i a l  surveys b i o l o g i s t s  have done i n  t h e  province over  
almost 30 y e a r s ,  t h e r e  a r e  hundreds of  survey r e p o r t s  from people going up i n  
a h e l i c o p t e r  and e i t h e r  counting e l k ,  o r  count ing moose and see ing  some e l k ,  
o r  doing sheep surveys  and g e t t i n g  e l k  information o f  v a r i o u s  types.  W e  
covered information f o r  each w i l d l i f e  management u n i t ,  o f  which t h e r e  are a 
hundred and some i n  t h e  province.  

Most of ou r  e l k  a r e  along ou r  western f o o t h i l l s .  We came up with an  e s t i m a t e  
of about 13,000 e l k  i n  t h e  province f o r  l a t e  win ter ,  t h e  pe r iod  o f  t h e  e l k  
surveys. It 's i n t e r e s t i n g  t h a t  a lmost  h a l f  o f  t hose  e l k  a r e  i n  a v e r y  small 
a r e a  o f  t h e  province ,  south  of  Calgary on a s t r i p  of land  100 mi l e s  wide and 
about 200 mi l e s  n o r t h  and south.  North o f  t h e  B u l l  River i n  Calgary, t h e  
h a b i t a t  r e a l l y  changes. The a v a i l a b i l i t y  of  f o r e s t  g r a s s l a n d s  is n o t  anywhere 
near what 's  found south  o f  t h e  Bu l l  River. There ' s  l e s s  snow accumulation i n  
t h e  southwest,  t h e  g r a s s l a n d s  a r e  more ex tens ive  and t h e  e l k  popula t ions  a r e  
more product ive  and o f  much g r e a t e r  dens i ty .  

I th ink  both reproduct ive  performance ( reproduct ive  r a t e )  and s u r v i v a l  of  
c a l v e s  a r e  two r e a l  problems f o r  e l k  and e l k  managers i n  Alber ta .  A lo t .  o f  
you may have 60 t o  70, perhaps more c a l v e s  per  100 cows i n  your mid-summer 
counts .  South o f  Bu l l  River where our  b e s t  h a b i t a t  is, we have s e v e r a l  
thousand animals c l a s s i f i e d  i n  summer counts  over t h e  las t  s i x  o r  seven 
years .  Those annual  i n d i c e s  range from 40 t o  57 c a l v e s  pe r  100 cows; now t h i s  
is  i n  our  b e s t  h a b i t a t .  Fur ther  n o r t h ,  you might know t h e  a r e a  o f  Rocky 
Mountain House west of  Jasper  Nat ional  Park a t  t h e  no r th  end of  Banff Nat ional  
Park where t h e  f o r e s t  g r a s s l a n d s  a r e  much d i spe r sed  and e l k  popula t ions  a r e  
more d ispersed .  The mean index is about 26 c a l v e s  per  100 cows i n  
mid-summer. W e  have a s tudy  on wolves and e l k  i n  t h e  a r e a  where hun te r s  have 
been complaining about  few e l k  and t o o  many wolves f o r  a lmost  15 years .  The 
Brazeau and Nordegg River a r e a s  and Big Horn River a r e a  a r e  a l l  very  famous 
f o r  hunting e l k .  There was much b e t t e r  e l k  hunting t h e r e  20 yea r s  ago a f t e r  
wolves were removed i n  t h e  1950's and f i r e s  i n  t h e  '30 's  and ' 40 ' s  r e a l l y  made 
some good e l k  h a b i t a t .  But s i n c e  t h a t  t i m e  i t 's  matured. I n  t h i s  s tudy  a r e a  
i n  1985, by t h e  l a s t  week i n  ~ u l y  we had 6 c a l v e s  per  100 cows, t h a t  was a l l  
t h a t  was l e f t .  We could f i n d  packs of about  14 wolves a t  t h a t  time. We could 
a c t u a l l y  f i n d  them without  te lemet ry .  They would be camped r i g h t  wi th  t h e  
nursery herds  of e l k .  So, we th ink  much of  t h e  drop  i n  product ion was due t o  
wolf preda t ion .  

On b u l l  r a t i o s ,  w e  went through 18,000 e l k  obse rva t ions  and s e l e c t e d  o u t  about  
7,000 observa t ions ,  where most o f  t h e  e l k  were c l a s s i f i e d  i n  winter .  W e  ended 
up wi th  a range from 5-30 b u l l s  per  hundred a n t l e r l e s s  e l k .  However, m o s t  o f  



those, with one or two exceptions, were less than 12 bulls per hundred 
antlerless. The problem with some of that data, it seems to me, is that the 
nature of mature bulls being isolated from the cow/calf herds in winter must 
put some sort of bias on those estimates. It seems to me that where there's 
more forest cover, you're less apt to see the bulls. In many cases, the bulls 
that are with the cow/calf herds are spikers. The further north you go in 
Alberta, the more forest cover there is and perhaps bull ratios are more 
biased from that standpoint. So, maybe there are more bulls in some of these 
more norther11 populations. 

The status report does have information on harvest, various types of seasons, 
antlerless elk seasons, male authorization seasons, trophy authorization 
seasons, general male seasons and so on. That sort of detail is in the status 
report along with information on hunter demand, number of licenses, number of 
permits of various types that have been allocated, the demand for them and 
also data on hunter success from surveys in the '70's and '80's. There's also 
information on the extent of depredations that we get from our compensation 
program; the wildlife damage fund that reimburses landowners for damage from 
big game animals. 

WRITTEN REPORT - ALB. 
POPULATIONS 

Number s 

Numbers of elk on provincial lands in 73 Wildlife Management Units (WMU's) 
were estimated from recent aerial surveys and other observations to be about 
13,000 during mid-to-late winter. Approximately 46 percent of these occur in 
foothill and mountain habitats south of the Bow River (Calgary). Only one 
major "herd" occurs north of the Bow, that being the Ya Ha Tinda herd of up to 
1,100 elk, most of which summer in Banff National Park. Other major "herdsn 
include the Pekisko and Highwood herds of 400-500 elk each, the Oldman River 
herd of 1,300, the Oil Basin herd of 400 of Waterton Lakes National Park and 
adjacent areas, and the Cypress Hills herd of 800 elk that ranges into 
neighboring Saskatchewan. 

Production (Table 1) 

Annual summer (late July-early August) cow/calf counts over eight WMU's in 
southwestern Alberta during 1977-82 varied from 40 to 57 calves/100 cows with 
a mean of 44 (N = 3,448 antlerless elk). Production indices j.n more northern 
populations are more difficult to determine because of forest cover, but an 
index of 26 calves/100 cows (N = 1,197) was observed during July-August in 
mountainous habitats west o f  Xocky Mountain House. 

In some western and northern populations, calf proportions may decline 
rapidly. For example, in 1985 the calf/100 cow index declined from 24 on 
July 6 to six during the last week of July in a remote mountain habitat east 
of Jasper National Park. Much of that calf loss was believed to result from 
wolf predation. Low reproductive rates, of 30-40 calves/100 cows at birth, in 
these western mountain habitats, may be related to gradual encroachment of 
forest and brush cover on grassland ranges. 



Table 1. Summer c a l f  p roduct ion  and b u l l / a n t l e r l e s s  i n d i c e s  i n  Alber ta .  

Area 
Bulls/100 Calves/100 

year  Per  iod N A n t l e r l e s s  Cows 

Southern 1977-82 e a r l y  August 812 11 

Calgary 1977-82 e a r l y  August 2,636 23 

m c k y  Mountain l a t e  Ju ly ,  
House 1983-84 Augusta 1  , 197 11 

Edson 1983-84 b 164 9 

a Calf i n d i c e s  near t h e  F i r s t  Range west of  Nordegg a r e a  were: 
1983 - 33; 1984 - 25 to  22; 1985 - 24 to 6. 

June, 1983 - 53 calves/100 cows. 
Ju ly ,  1984 - 13 calves/100 cows. 

B u l l  Ra t ios  (Table 2) 

Data on b u l l  r a t i o s  were taken  from winte r  coun t s  of  18,035 e l k .  During some 
winter  surveys,  c l a s s i f i e d  coun t s  were n o t  a t tempted because o f  rough t e r r a i n ,  
f o r e s t  cover and i s o l a t i o n  of mature b u l l s  from t h e  cow herds.  Based on 
c l a s s i f i c a t i o n  o f  7,044 e l k ,  bu11/100 a n t l e r l e s s  r a t i o s  were, wi th  few 
except  i ons ,  lower than 12 (range 5-30) . 
Table 2. B u l l / a n t l e r l e s s  e l k  r a t i o s  observed on win te r  surveys  i n  Alberta .  

Hunting 
Regime 

Management 
Area o r  Zone Years 

Bulls/100 
N A n t l e r l e s s  

No hunt ing 

Archery on ly  

Trophy-Auth. 

Trophy 

Any Bu l l  



HUNTING MANAGEMENT, DEMAND AND HARVEST 

Management 

During recent years, hunting of elk in Alberta has been regulated by general 
male seasons in most Big Game Zones. In addition, antlerless authorization 
hunts, initiated in 1974, allow the harvest of cows and calves on a 
limited-entry basis. Hunting of bulls in some mountain zones has been 
restricted to trophy bulls with five or more antler points per side. A 
limited-entry male authorization hunt occurred for 3 years (1980-82) in 
Kananaskis Country south of Calgary in order to control distribution and 
numbers of hunters in a popular recreation area. 

In more remote zones, bull seasons open in September to allow hunting during 
all or part of the rut. Seasons generally are in November in those zones 
adjacent to the settled parts of the province. Bowhunting of elk is allowed 
in special pre-rifle seasons, usually for three weeks during the rut, and in 
three special archery WMuls. 

Demand 

During 1972-77, hunters were limited to either an elk or a moose license, and 
numbers of elk licenses purchased varied between 14,701 and 19,189. Since 
1978, when this restriction was removed, elk hunters purchased between 28,995 
and 35,935 licenses annually, of which 1.2 percent were non-residents. In 
addition to an average of 31,806 general male elk licenses purchased annually 
during 1978-1984, a yearly mean of 2,685 antlerless authorizations (range 
1,895 in 1979 to 3,608 in 1982) were issued during that period. During these 
seven years, applications for antlerless elk authorizations totaled 106,598. 
Average annual success in this draw was 17.6 percent (range 13.7-29.5 percent) 
with a total of 18,798 authorizations issued (ave. = 2,685/year). 

Effort and Success 

From rn+*lrns of a mailed questionnaire during 1974-76, resident hunters 
averaged 69,331 elk hunting days per year with 5.5-6.8 days per hunter. Over 
the three years, an elk was harvested for every 56 hunter-days. Results from 
a mailed questionnaire involving 1984-85 hunters were 243,100 hunter-days and 
88 days of hunting per elk bagged. Preliminary results from a telephone 
survey of 1985-86 elk hunters indicated estimates of effort and harvest 
similar to that of the previous year. 

Based on numbers of licenses (= 203,985) and registrations (= 13,626) during 
the 10 years 1975-84, overall calculated elk hunting success in Alberta was 
6.7 percent. However, not all elk harvested are registered, using a 
correction for 76 percent registration compliance (see Harvest section) actual 
overall success was 8.8 percent. Success of non-residents, who must be 
guided, was greater at 13 percent during this period (417 elk/3,199 hunters). 
Success of antlerless elk hunting averaged 29-33 percent during six years for 
which data was available. Success in trophy bull zones was five percent in 
the three years of the trophy authorization hunt in Kananaskis Country and 
four percent in a general trophy zone. In summary, approximate success rates 
were: antlerless - 30 percent; non-residents - 13 percent; trophy - 4-5 
percent; overall - 9 percent. 



Harvest 

Records of total provincial harvest by both residents and non-residents since 
the initiation of compulsory registration in 1975 ranged from 640 in 1975 to 
1,905 (residents = 1,840) in 1984. Results of a mailed questionnaire in 1984 
provided a resident provincial harvest estimate of 2,777 or 34 percent more 
than were registered. According to registrations, residents harvested 
97 percent and non-residents three percent of the provincial kill. 

Of 13,542 registered elk with records of sex, 9,472 (70 percent) were males 
and 4,070 (30 percent) were females. Annual variation in sex proportions in 
the harvest were small with females comprising between 24.5 and 35.4 percent. 

Collection of "incisor barsn for age determination began in 1974. Of 11,211 
elk registered during 1978-84, age was determined on 10,713 (96%). Age 
structure of harvested males (N = 7,253) was different from that of females 
(N = 3,151). More old females (to 23.5 years) were taken than old males. 
Sixty-one percent of the males were yearlings or two-year-olds, whereas these 
two age groups comprised only 28 percent of the female elk. The youngest five 
age groups (calves to four year olds) of female elk were about equally 
harvested. 

DEPREDATION MANAGEMENT 

During recent years of average winter severity, approximately 125 elk damage 
complaints were received annually by the ~ivision. Most (66 percent) involved 
feedstacks damaged during winter. During occasional severe winters, numbers 
of feedstack depredations increase by a factor of two or three. Significant 
damage to pastures has occurred at various seasons in local areas with large 
herds. 

Damage to "cropsn (feedstacks and pasture excluded) by elk are estimated by 
crop insurance adjustors and compensated under the Wildlife Damage Fund. 
Average loss on 30 claims involving elk during 1980-83 was $3,261 or about 
$73 per acre damaged. Individual claims were as high as $12,044 for damage to 
229 acres of wheat or $53 per acre. loss per acre ranged as high as $238 on 
26 acres of barley rated at 91 bushels per acre. Total provincial estimated 
"crop" loss during these four years was $97,834 or $24,459 per year. 

Losses to agriculture by elk are relieved by compensation, fencing, scaring, 
intercept feeding and relocation. Compensation, which paid up to $70 per acre 
in 1984, averaged $1,174 per claim during 1973-83. Additional annual 
compensation costs with inclusion of stacked feed were estimated in 1985 to 
vary from $115,000 to $2,250,000 per year depending on winter severity. 

The Fish and Wildlife ~ivision supplies paige-wire and steel posts for 
permanent fencing and loans snowfencing for portable fences where feedstacks 
are damaged by elk. This co-operative program in which government provides 
the material and the producer the labour was initiated in 1975. 

Traditional scaring devices such as propane exploders and cracker shells, 
etc. are being replaced by microwave detector-scarers. These units sense 
movement and create sudden noise and light during the approach of elk to a 
feeding site. They are loaned to complainants. 



Intercept feeding was initiated during mid-winter, 1984-85, when approximately 
600 elk were fed for about one month at a cost of $23 per elk. Intercept 
feeding will be utilized as an integral component of damage prevention during 
winters of severe weather, 

Elk are trapped at chronic damage sites and relocated, Cost per elk relocated 
at two sites in 1985 was $445. 

TRANSPLANTS 

Recovery of Alberta's elk population in the early 1900's from severe 
over-harvest and severe winters during the late 1800's was amplified by 
releases from Manitoba and Yellowstone National Park, Approximately 402 elk 
were released from the two areas by 1920. ~uring the 1930's several releases 
from captive herds in Alberta occurred and during 1950-1979 an additional 651 
elk were released from protected populations in National Parks. These 
programs of transplantations have continued in the 1980's with another 301 elk 
released at six locations. 

John R, Gunson 



ELK STATUS 
1986 Western States and Provinces 

Elk Workshop 

Attending Representa t ive ' s  Name: John R. Gunson Albe r t a  
S t a t e  o r  Province 

No. o f  Wintering + 
Elk (note  spec i e s )  - 15,000 Comment: 

Rocky Mountain Elk - Goal is t o  double popula t ion  by 1999 

South - 12 (n=4,698) 
Cen t r a l  - 7 (n=l  ,646) 
North - 4 (n=304) 

Bulls/100 A n t l e r l e s s  (win ter )  
(Calves + cows and maybe some 
sp ike r  s )  

Range 3 to  33 Comment: A n t l e r l e s s  e l k  - - 
may i n d i c a t e  a 
few s p i k e r s  

Summer 40-50 South 
Calves/100 Cows 20-30 North Range to  - - Comment: Bow l i c e n s e s  

requi red  t o  hunt  dur ing  a rchery  season, 
Bowhunters must 

1984 Resident Tags, Ri f le*  Bow have g e n e r a l  35,276 + 80 
l i c e n s e ,  can  hunt  T o t a l  Cypress H i l l s  

Non-Resident Tags, Ri f le*  - Bow wi th  t h i s  l i c e n s e  S p e c i a l  
(* i n c l .  muzzleloader) dur ing  r i f l e  season 

as w e l l  T o t a l  527 NR 

Grand mtal 35,883 

Comment: 3,500 a n t l e r l e s s  l i c e n s e s  included i n  35,276 

Bow l i c e n s e  is s e p a r a t e  from r i f le  ( t o  hunt  during a rchery  season)  

1984 Take of  Bu l l s ,  R i f l e  Bow T o t a l  I ,747 1,365 

Take of  A n t l e r l e s s ,  R i f l e  Bow T o t a l  742 533 

T o t a l  R i f l e  1,822 Bow 49 Grand m t a l  2,513 1,905 
15++++ Other 5 - 

Comment: Hunter days  - ~ 1 7 . 6 2  (Range 1-60) T o t a l  days  hunted = 15,411 
- - - 

N o ,  o f  Hunters = 2,022 
A l l  WMUs 1984 Sample - those  h u n t e r s  who answered t h a t  ques t ion .  



5.3% from Compulsory 
Reg. but incomplete 
quest. returns indicate 

4.1% from this may be slightly 
Bull Hunter Success: Compulsory Reg. Total Hunter Success: higher. 

How is Harvest Data Obtained? (A) Mailed questionnaires 

(B) Compulsory Registration. In 1985 Alberta is using a phone questionnaire survey. 

What Census Methods Used? (Sample Size) winter range counts by helicopter. 

Percent of Hunting by Drawing 9.9% 

Contact Person for Mgt./Research Information: John R. Gunson, Gerry Lynch, 

Harold Carr. Mike Watson 

Other Comments: Wolf/elk project in ~ordegg-Brazeau R. area to determine kill rates 

and effect on prey. 



WASH INGTON 

ORAL REPORT - Rolf Johnson 

In 1984, t h e  Washington Department of  Game developed a new p l a n  t o  a l l o c a t e  
dee r  and e l k  hunt ing  o p p o r t u n i t i e s .  W e  c a l l  t h a t  p l an  Resource Al loca t ion .  
W e  decided a t  t h a t  t i m e  it would be  implemented f o r  t h r e e  y e a r s ,  and then  w e  
would choose a new cour se  o f  a c t i o n  o r  s t a y  wi th  t h e  c u r r e n t  ones.  The major 
changes a f f e c t i n g  e l k  hunt ing a r e  weapon s e l e c t i o n ,  s t r a t i f i e d  e l k  seasons ,  
e l k  a r e a s ,  q u a l i t y  hun t s  and enhanced p r i m i t i v e  weapon seasons.  I would l i k e  
to g o  through each one o f  t hose  i nd iv idua l ly .  

Hunters  were r equ i r ed  t o  select one t y p e  o f  weapon f o r  hunt ing e l k ,  and to  
hun t  e l k  on ly  wi th  t h a t  weapon throughout  t h e  season. Three c h o i c e s  were: 
modern f i rearm,  bow and arrow and muzzleloader.  The o b j e c t i v e  was to  reduce 
hunter  crowding du r ing  t h e  modern f i r e a r m s  season. Resu l t s  o f  t h e  '84 and '85 
seasons  i nd i ca t ed  t h e r e  was much less crowding, b u t  t h e r e  were fewer hun te r s ,  

The nex t  major element was s t r a t i f i e d  e l k  seasons,  Modern f i r e a r m s  h u n t e r s  
have had s t r a t i f i e d  e l k  seasons  i n  t h e  ~ a k i m a  t a g  a r e a s  s i n c e  1979. In  1984 
we i n i t i a t e d  s t r a t i f i e d  e l k  seasons  o r  e a r l y  and l a t e  seasons  i n  each o f  t h e s e  
v a r i o u s  t a g  a r e a s .  W e  have fou r  t a g  a r e a s  i n  washington. F i r s t  o f  a l l ,  t h e  
hunter  must select which e l k  a r e a  he wants  to  hunt.  Then h e  h a s  t o  select 
whether he  wants to hunt  e a r l y  o r  l a t e .  Those t h a t  hunt  e a r l y  g e t  t h e  f i r s t  
c rack  a t  t h e  b i g  b u l l s ,  and about  70-80 pe rcen t  o f  t h e  b u l l s  a r e  taken du r ing  
t h e  f i r s t  season. Only t hose  who choose t h e  l a t e  t a g  a r e a  have an oppor tun i ty  
to apply  f o r  one o f  t h e  s p e c i a l  cow pe rmi t s  o r  some o f  t h e  branch-ant ler  b u l l  
permi ts .  W e  va ry  t h e  number o f  days  a v a i l a b l e  f o r  e a r l y  v e r s u s  l a t e  hunt ing.  
That way we  va ry  t h e  number o f  p a r t i c i p a n t s ;  those  who w i l l  select to  buy an 
e a r l y  o r  a l a te  tag .  W e  have almost h a l f  o f  t h e  people  s e l e c t i n g  e a r l y  and 
l a t e .  I n  t h a t  way, w e  reduced hunter  crowding a g r e a t  d e a l  too. 

The t h i r d  element is e l k  a r e a s .  AS I mentioned be fo re  w e  have e l k  a r e a s  f o r  
modern f i r ea rm h u n t e r s  s t a r t i n g  i n  1979. Now w e  have e l k  a r e a s  f o r  t h e  
muzzleloader and t h e  a r che r  as w e l l .  W e  decided t h a t  it was o n l y  f a i r  t h a t  i f  
t h e  modern f i r e a r m  hunter  had to be r e s t r i c t e d  to  an e l k  t a g  a r e a ,  t h e  
p r i m i t i v e  weapon hunter  had to  be  a s  w e l l .  We have designed seasons  f o r  
bowhunters and muzzleloader h u n t e r s  i n  each e l k  tag a rea .  

Another major element o f  t h e  r e sou rce  a l l o c a t i o n  p l a n  is q u a l i t y  hunts .  W e  
went around t h e  s t a t e  and t a l k e d  to  v a r i o u s  user  g roups  and asked them what 
t hey  wanted i n  e l k  hunt ing.  One common th read  t h a t  came through t h e i r  
d i s c u s s i o n s  was t hey  wanted q u a l i t y ,  and q u a l i t y  means d i f f e r e n t  t h i n g s  to  
d i f f e r e n t  people.  We've implemented road management programs, we've 
implemented permit-only r e s t r i c t i o n s ,  b u t  one o f  t h e  o t h e r  a s p e c t s  o f  q u a l i t y  
hunt ing  is branch-ant ler  r e s t r i c t i o n s .  Nine o f  t h e  e l k  u n i t s ,  t h a t ' s  about  10 
pe rcen t  o f  t h e  e l k  u n i t s  i n  our  s t a t e ,  have a th ree-poin t  minimum a n t l e r  
r e s t r i c t i o n .  Three o t h e r  u n i t s  are managed by three-poin t  minimum and 
permit-only hunt ing.  I n  a d d i t i o n  t o  t h e s e ,  w e  have a bugl ing season f o r  a 
ve ry  few permi ts ,  about  s i x  a r e a s  and 45 pe rmi t s  wi th  f i ve -po in t  minimum b u l l  
e l k  hunt ing.  These are high q u a l i t y  a r e a s .   ranch-antler r e s t r i c t i o n s  have 
been very  popular  wi th  t h e  hunters .  However, w e  still have some s u b l e g a l  
animals  being taken.  The problem is t h e  dummy wanders i n  and doesn ' t  know 
t h a t  t h i s  is a branch-ant ler  u n i t .  O r ,  he  d o e s n ' t  know t h e  boundary and so w e  
have had some problems i n  t h a t  regard.  



Archery and muzzle oppor tun i ty  are t h e  o t h e r  e lements  where we've expanded i n  
t h e  last  coup le  o f  yea r s .  W e  d o  have a n  e a r l y  a r che ry  hun t  on t h e  e a s t s i d e  
f o r  11 days,  and on t h e  wes t s ide  for 15 days,  The f i r s t  f ou r  and f i v e  days  
r e s p e c t i v e l y  a r e  b u l l  on ly ,  followed by e i ther -sex .  W e  also have a f a i r l y  
l i b e r a l  la te  a rche ry  o p p o r t u n i t y  w i t h  31 hun t s  a v a i l a b l e .  For muzzleloaders ,  
w e  have t e n  e l k  u n i t s  open e a r l y  and t e n  late. 

The major changes i n  r e sou rce  a l l o c a t i o n  i n  1984 and 1985 a r e  s t i l l  being 
eva lua ted ,  About 80 p e r c e n t  o f  ou r  h u n t e r s  a r e  modern f i r e a r m  h u n t e r s  and t h e y  
t a k e  about  91 pe rcen t  o f  t h e  e l k .  Archers make up about  9 pe rcen t  o f  our  
h u n t e r s  and t h e y  t a k e  about  7 p e r c e n t  of t h e  e l k .  Muzzleloader h u n t e r s  make  
up about 3 pe rcen t  and they  t a k e  2 p e r c e n t  o f  t h e  e l k .  Hunter r e a c t i o n  to  
t h e s e  seasons  is being eva lua t ed  a t  t h e  p r e s e n t  t i m e .  It appears  t h a t  hun te r  
take is down s l i g h t l y  from p rev ious  yea r s .  

I w i l l  s a y  f o r  t h e  f u t u r e  t h a t  a n  I n i t i a t i v e  to  t h e  People h a s  been f i l e d  wi th  
t h e  State L e g i s l a t u r e ,  and t h i s  is a p l a n  t o  collect one-eighth o f  one-percent 
on  t h e  sales t ax .  I f  t h i s  passes ,  t h e  State Departnent of Game w i l l  be 
General  Funded and w e  w i l l  t a k e  i n  about  $38 m i l l i o n  a yea r .  Much o f  t h a t  
money w i l l  be  s p e n t  f o r  buying lands .  Elk h a b i t a t  is c e r t a i n l y  one o f  t h e  
major t h i n g s  t h a t  w e  want to buy l a n d s  f o r ,  p a r t i c u l a r l y  i n  t h e  Blue 
Mountains. So, we're hopefu l  t h a t  n e x t  November when t h e  v o t e r s  g o  to t h e  
po les ,  t hey  w i l l  approve I n i t i a t i v e  90 and w e  w i l l  have g e n e r a l  funding f o r  
w i l d l i f e .  

WRITTEN REPORT - WA 

I n  1984, t h e  Washington Department of  Game developed a new p l a n  to  allocate 
deer  and e l k  hunt ing o p p o r t u n i t y  t h a t  became known a s  Resource A l loca t ion ,  
Th i s  p l a n  w i l l  be carried o u t  f o r  t h r e e  y e a r s  and then  a thorough review o f  
t h e s e  seasons  completed be fo re  1987 hunt ing  seasons  a r e  developed. The.major 
changes a f f e c t i n g  e l k  hunt ing  are--weapon ~ e l e c t i o n ~ ~ s t r a t i f i e d  e l k  seasons ,  
e l k  a r c z s ,  q u a l i t y  hun t s ,  and enhanced p r i m i t i v e  weapon seasons.  L e t  m e  
e l a b o r a t e  on each o f  t h e s e  changes. 

Weapon S e l e c t i o n  (Either/Or Concept) 

Hunters a r e  r equ i r ed  t o  select one type  o f  weapon f o r  hunt ing  e l k  and hunt  
on ly  du r ing  t h e  season  for t h a t  weapon, The t h r e e  c h o i c e s  are modern f i rearm,  
bow and arrow, and muzzleloader.  The o b j e c t i v e  h e r e  w a s  to  reduce hunter  
crowding du r ing  t h e  more popular  modern f i r e a r m  season. Hunters  n o t  
s u c c e s s f u l  i n  a r i f l e  season,  f o r  example, cou ld  n o t  g o  hunt ing  a g a i n  i n  a 
late a rche ry  or muzzleloader hunt .  R e s u l t s  of t h e  '84-*85 season  i n d i c a t e  
weapon s e l e c t i o n  requirements  c u t  down on crowding problems encountered du r ing  
r i f l e  hun t s  i n  r e c e n t  y e a r s ,  



Stratified Elk Seasons 

Modern firearm hunters have stratified seasons in each of the four elk areas, 
These are early and late hunts in each elk tag area. Washington elk hunters 
must select one elk tag area and then also select the early or late hunt in 
that tag area, Hunters who buy an early tag get the first hunting opportunity 
but only those who buy a late tag are allowed to apply for an antlerless elk 
permit. Those who buy the early bull tag forego the opportunity to apply for 
a special permit. Hunter participation in earlyvs. late tags is influenced by 
days of hunting provided in each hunt. Early tagholders have the opportunity 
to hunt three to five days before "late" tag hunters, While 70-80 percent of 
the bulls are taken in the early hunt, bull hunter success averages only about 
11 percent. Hunters drawing a special cow permit average better than 50 
percent success and this provides incentive to draw nearly half the hunters 
into the late tag category, 

Elk Areas 

The boundaries of the four modern firearm elk areas have also been used in the 
development of archery and muzzleloader seasons as well. Like rifle hunters, 
archers and muzzleloaders have to select one of the state's four elk areas and 
buy the appropriate elk tag for that area. In late seasons, archers are 
allowed to hunt in any tag area. 
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Quality Hunts 

During the development of the resource allocation plan, hunters called for an 
increase in quality bull areas. Road management and permit only restrictions 
have been initiated in several elk areas. Another aspect of quality elk areas 
is branched-antler restrictions, Nine of the elk units are now managed under 
a three-point minimum regulation. Three other elk units are managed by permit 
only along with three-point restrictions. In addition to these, six areas are 
open during an early bugling season to permit hunters (total 45 permits) for 
bulls with at least five points on one side. Branched-antler regulations have 
proven very popular in the last couple of years but the taking of sublegal 
animals still occurs. In most cases, however, hunters violating a 
branched-antler regulation are not aware of the boundary or point restriction 
rather than misjudging point number, 

Archery and Huzzleloader Opportunity 

One concept in the allocation plan was to provide additional early archery and 
muzzleloader opportunity. In 1985, there was an Il-day early archery hunt on 
the eastside and 15-day western Washington early archery hunt. The first four 
and five days, respectively, were for bull only while the remainder of the 
early archery hunt was either-sex. Washington does offer a fairly liberal 
late archery opportunity with 31 hunts available in 1985. A total of 10 elk 
units are open to early muzzleloader opportunity while a similar number of 
late muzzleloader hunts are available. The early primitive weapon seasons 
have resulted in considerable controversy but little impact on hunter numbers 
or harvest has resulted. 



The major changes i n  Resource Al loca t ion  enacted i n  1984 and 1985 a r e  still 
being evaluated.  Wdern f i r ea rms  h u n t e r s  m a k e  up 88  percent  of  t h e  e l k  
h u n t e r s  while  a r c h e r s  a r e  a d i s t a n t  n ine  percent  and muzzleloaders o n l y  3 
percent .  Modern f i r ea rms  hun te r s  took 91 percent  o f  t he  e l k  whi le  a r c h e r s  
t o o k  seven percent  and muzzleloaders  j u s t  over two percent .  Hunter r e a c t i o n  
t o  t h e s e  seasons is being eva lua ted  a t  t h e  p re sen t  t i m e .  The t o t a l  h a r v e s t  
appears  to be down o n l y  s l i g h t l y  from previous  years .  

PRESENT STATUS 

Almost equal  numbers o f  Roosevelt  and Rocky Mountain e l k  a r e  p re sen t  i n  
Washington. Populat ion e s t i m a t e s  a r e  26,550 m s e v e l t  and 24,100 Rocky 
M u n t a i n  e l k .  Eas t s ide  e l k  numbers a r e  remaining s t a b l e  bu t  western 
Washington herds  a r e  d e c l i n i n g  s l i g h t l y  i n  t h e  wake of development and timber 
management a c t i v i t i e s .  A s  a r e s u l t  o f  branched-antler r e s t r i c t i o n s ,  l imited 
acces s ,  and permit-only r egu la t ions ,  t h e  bull/cow r a t i o s  a r e  improving i n  some 
areas .  In  t h e  Mount S t .  Helens a r e a  f o r  example, b u l l  counts  have increased  
from one t o  t w o  b u l l s  per  100 cows p r i o r  t o  t h e  e rup t ion  to  over  20 i n  post-  
season herd composition counts .  Research s t u d i e s  a r e  c u r r e n t l y  being 
conducted by hre lyn  M e r r i l l  of t h e  u n i v e r s i t y  o f  Washington on t h e  e n e r g e t i c  
b a s i s  of e l k  forage  and cover i n  t h e  S t .  Helens a r ea .  

F&lf Johnson 



ELK sTAT[Is 
1986 Western States and Prwirrces 

Elk Workshop 

Attending Representa t ive ' s  Name: Rolf Johnson Washington 
S t a t e  o r  Province 

No,  o f  Wintering Roosevelt  Rocky Mtn. 
Elk (no t e  s p e c i e s )  26,550 24,100 Comment: Attempts w i l l  be made 

to i n c r e a s e  both species i f  funding is  a v a i l a b l e  f o r  damage c o n t r o l .  

Bulls/100 Cows (win te r )  5 Avg. Range - 1 to - 30 Comment: Extremely h igh  per- 

c e n t  of  b u l l s  t aken  i n  open a r e a s ,  permi t  o n l y  u n i t s  have good b u l l  r a t i o s .  

Calves/100 Cows (win te r )  40 Range 30 to  50 Comment: R a t i o ' s  va ry  widely 

and average f i g u r e s  are j u s t  a guess.  

Resident  Tags, R i f l e*  74,158 Bow 7,832 T o t a l  8 1,990 

Non-Resident Tags, R i f l e*  855 
(* inc l .  muzzleloader) 

Bow 4 1 To ta l  896 

Grand mtal 82,886 

Comment: 1984 was t h e  f i r s t  year  of 'Resource Al loca t ion '  i n  which h u n t e r s  had 

to  choose one method of  hunt ing,  Hunter numbers decreased about  9 percent .  

Take o f  Bu l l s ,  R i f l e  5,673 Bow 207 'IPiotal 5,880 

Take o f  A n t l e r l e s s ,  R i f l e  2,780 Bow 435 T o t a l  3,215 

Grand T b t a l  9,095 

Comment: W e  use  a 10 pe rcen t  q u e s t i o n n a i r e  w i th  3 wave follow-up f o r  s t a t ewide  

and r e g i o n a l  t o t a l s .  Game Harvest  Report c a r d s  are used to  a l l o c a t e  h a r v e s t  to  GMJ's 

(60 pe rcen t  r e t u r n ) .  

Bu l l  Hunter Success: 7 pe rcen t  T o t a l  Hunter Success  11 pe rcen t  

How is Harvest Data Obtained? Same as above. 



Pihat Census Methods Used? (Sample Size) Washington conducts very little aerial surveys 

for elk but most is done in the Blue Mountains. These are post-season herd composi- 

tion counts. Some pre-season surveys are being conducted. 

Percent of Hunting by Drawing: 6 percent 

Contact Person for Mgt./F&search Information Rolf Johnson 206-753-2084 600 No. 

Capital way, Olympia, WA 98504. 

Other Comments: The coalition for Washington wildlife is submitting an initiative to 

the people that would bring in about 38 million dollars. Plans are being developed 

to emphasize survey and inventory habitat acquisition. 

Ongoing Research subjects and Investigations: 

Energetic basis of elk f0rage:cover relationships of Mount St, Helens. Evelyn 

Merrill, R.O. Taber and K.J. Raedeke, Univ. of WA., Seattle (Final report will be 

out next year. 

Recent Elk Publications: 

PhD Thesis - Max Zahn - Use of thermal cover by elk on a western Washington Summer 
Range, Univ. of WA, Seattle. 



OREGON 

ORAL REPORT - A 1  Polenz 

With our  Roosevelt  e l k ,  one o f  t h e  comments on t h e  form is we're t r y i n g  t o  
i nc rease  populat ions.  We have q u i t e  a b i t  o f  h a b i t a t  t h a t ' s  s t i l l  u n f i l l e d  i n  
western Oregon and we're a t tempt ing  t o  fill t h i s  by t r app ing  and t r a n s p l a n t i n g  
and by a very  modest a n t l e r l e s s  ha rves t .  Only a smal l  number o f  permi ts  a r e  
a v a i l a b l e  f o r  t ak ing  a n t l e r l e s s  animals  i n  damage a reas .  

Our hunt ing seasons  are s i m i l a r  to  what w a s  de sc r ibed  f o r  Washington, W e  have 
s e p a r a t e  bow and r i f l e  seasons.  The bow season g e n e r a l l y  s t a r t s  i n  l a t e  
August and runs  f o r  about  30 days. R i f l e  season is s p l i t  i n t o  two periods.  
R i f l e  b u l l  hunt ing,  f i r s t  per iod ,  runs 4-5 days,  then  t h e r e  is a break 
followed by a 7-9 day second pe r iod  b u l l  season. Following t h i s  w e  g e n e r a l l y  
have a n t l e r l e s s  seasons.  In  t h e  ~ o c k y  Mountain e l k  a r e a ,  t h e s e  can  be f a i r l y  
ex tens ive ,  on t h e  o rde r  o f  30-50,000 pe rmi t s  a v a i l a b l e  per  yea r ,  a l lowing t h e  
tak ing  o f  cows and ca lves .  

We're approaching some d r a s t i c  changes i n  Oregon f o r  e l k  hunt ing management 
t h a t  should s t a r t  t ak ing  p l ace  t h i s  year.  we'll probably be having t h r e e  e l k  
t a g  a r e a s  ava i l ab l e .  We have had t w o ;  you elect t o  hunt  e i t h e r  western Oregon 
o r  e a s t e r n  Oregon. Th i s  yea r ,  we're going t o  f u r t h e r  complicate  m a t t e r s  by 
having a Cascades e l k  t ag .  you would choose to hunt e i t h e r  t h e  c o a s t a l  a r e a  
of western Oregon, t h e  Cascades, o r  e a s t e r n  Oregon. You could hunt o n l y  one 
o f  these .  The Cascades may have a n  e a r l y  season s t a r t i n g  i n  mid-October and 
running f o r  an unknown per iod  o f  t i m e .  we won't s e t  our  seasons  u n t i l  t h e  end 
o f  May, 

We're going i n t o  l i m i t e d  e n t r y  on  a s u b s t a n t i a l  b a s i s  i n  Rocky Mountain e l k .  
We've had a cons ide rab le  problem wi th  l o w  b u l l  r a t i o s  and hunter  crowding i n  
q u i t e  a few of  ou r  management u n i t s .  We're going t o . a d d r e s s  t h i s  problem and 
hopefu l ly  so lve  it. We're going t o  l i m i t  t h e  number o f  hun te r s  f i r s t  per iod  
i n  some of  t h e  more popular a r e a s  with wide open hunt ing dur ing  t h e  second 
b u l l  per iod  i n  t h e s e  a r e a s .  Others ,  where we're  t r y i n g  to main ta in  a higher  
b u l l  r a t i o ,  we're going to  probably l i m i t  t h e  number o f  hun te r s  i n  both 
per iods ,  o r  w e ' l l  have j u s t  one hunt ing pe r iod  f o r  b u l l s  and l i m i t  t h e  number 
o f  hun te r s  dur ing  t h a t  per iod .  

W e  a l s o  have t h e s e  t h r e e  p o i n t  a r e a s ,  t w o  i n  western Oregon and one i n  e a s t e r n  
or egon . 
W e  have had cons ide rab le  d i s c u s s i o n  with a r c h e r s  and from a rche r s .  They 
g e n e r a l l y  hunt  e i t he r - sex  e l k  a t  an  e a r l i e r  t i m e  p r i o r  t o  t h e  r i f l e  season. 
Th i s  h a s  caused some c o n f l i c t ,  o r  a t  l e a s t  perce ived  c o n f l i c t ,  between t h e  two 
user  groups. Hopefully t h i s  has  been s e t t l e d  p r e t t y  much by maintaining 
s t a t u s  quo. 



WRITTEN REPORT 

Roosevelt elk inhabit that portion of Oregon west of the Cascade Mountains 
while Rocky Ecbuntain elk are found east of that mountain range. The majority 
of the Cascade irlountaints elk are classed as Roosevelt, but there has been 
some mixing of the two at various times in the past, 

Roosevelt elk populations are steadily increasing as a result of expansion 
into available unfilled habitat. ~ocky Mountain populations are being held 
relatively stable with the use of antlerless elk hunts. 

Private land damage problems are scattered throughout elk habitat areas but 
are most severe in northwest and northeast Oregon, Portions of northeastern 
Oregon have been most troublesome because of recent severe winters, land use 
changes and land use planning decisions. The poor economic conditions in the 
livestock and timber industries appear to be contributing damage factors. 

Oregon elk hunting begins about the third week of August with a general month 
long archery season. General rifle seasons start near November 1. The two 
period general season, adopted in 1979, continues. Beginning in 1986, Oregon 
will issue elk tags for three different hunt areas, The Cascade tag will be 
valid for a nine-day, mid-october hunt; the Coast tag for a two-period 
November hunt of four and seven days and the Rocky Mountain elk tag for a 
two-period October-November hunt of five and nine days. Hunters will be able 
to hunt only one of the three areas and only one of the time periods, 
Scheduled damage control and population reduction hunts occur at various times 
between August 15 and March 1. These are either sex or antlerless elk hunts 
controlled by area and permits. Limited entry general rifle season hunting 
will occur in 38 percent of the 71 management units for the 1986 season. 

Elk hunter numbers continue their steady increase, with an all time high of 
more than 133,000 hunters afield during the 1985 season. The total 1985 
harvcc-f over 20,000 elk was the second greatest on record. The average 
annual harvest since 1980 has been 19,500 elk, with antlerless harvest 
comprising an average 40 percent of that total. 

Research effort on Rocky Mountain elk involves final report writing on the elk 
cover study and planning for the elk/deer/livestock equivalency project. This 
work will determine the forage use relationships between the three classes of 
animals and will result in the determination of AUM equivalencies. The 
Roosevelt elk habitat mapping project is now training managers on habitat 
inventory and assessment as related to forest management strategies and 
options, 

Al Polenz 



ELK STATUS 
1986 Western States and Provinces 

Rlk Workshop 

Attending Representative's Name: A1 Polenz Oregon 
State or Province 

No. of Wintering 
Elk (note species) 52,000 R.M. 43,000 ~oos. Comment: 1985 estimate, R,M. 

elk stabilizing with mgt, objectives, trying to increase Roos. elk. 

Bulls/100 Cows (winter) 8 Range 3 to 18 Comment: Both species have 

similar ratios, trend seems up for R.M., holding for Roos, 

33 ROOS* - S o  17 5 1 
Calves/100 Cows (winter) 40 R.M. Range R.M. 18 to - 58 Comment: Roos. usually 

lower and tend to cycle (nutrition), R.M. below desired level. 

Resident Tags, Rifle* 113,000 Bow 15,000 mtal 128,000 

Non-Resident Tags, Rifle* 3,300 Bow 70 0 W t a l  4,000 
(*incl. muzzleloader) 

Grand Total 132.000 

Comment: Demands presently flat or down slightly, probably due to economy, Five 

percent non-resident cap being considered. 

Take of Bulls, Rifle 10,020 Bow 560 Total 10,580 

Take of Antlerless, Rifle 5,730 Bow 730 Total 6,460 

Grand mtal 17,040 

Comment: No 1984 kill data, new telephone harvest survey for 1985 not yet 

complete. 

Bull Hunter Success 10 percent mtal Hunter Success 13 percent 

How is Harvest Data Qbtained? Formerly questionnaire, 1985 will be first telephone 

survey with help from Idaho. - - 



What Census Methods Used? (Sample Size) Systematic aerial (mostly) trend counts in 

February- arch (31,515 elk in 4,422 mi.) , winter herd comp, (random) 18,698 classi- 

fied, some pre-season herd comp. 

Percent of Hunting by Drawing: 12 percent 

Contact -person for Mgt./Research Information: A1 Polenz, (503) 229-5477 Oregon Dept, 

of Fish and Wildlife, P.O. BOX 59, Portland, OR 97207 

Other Comments: An elk plan for 1986-1990 proposes to increase limited entry to 50 

percent of the opportunity to increase bull ratios and solve some unit crowding, 

Ongoing Research Subjects and Investigations: 

A model to Evaluate Elk Habitat in Western Oregon. Michael J, Wisdom, U.S. Bureau of 

Land Management, Coos Bay, Oregon. Habitat Effectiveness Index for Elk on Blue 

Mountain Winter Ranges, Jack W. Thomas, Pacific N.W. Forestry and Range Experimental 

Station, La Grande, Oregon 97850 

Recent Elk Publications: 

Management of Wildlife and Fish Habitats, Forests of Western Oregon and Washington 

Supervisor of Documents, U.S. Gov't Printing Office, Washington, D.C. 204~02 

Male Breeding Efficiency in Roosevelt Elk of S.W. Oregon, Wild. Res. Report 15, 

Oregon Department of Fish and Wildlife 

Elk use and Availability of Cover and Forage Habitat Components in the Blue Mtns., 

N.E. Oregon, 1976-1982, Wild. Res. Report 14, Oregon Dept. of Fish and Wildlife 

Grazing Relationships of Elk, Deer and Cattle on Seasonal Range in N.E. Oregon. 

E. Oregon Agricultural Research Center, Union, Oregon 



ORAL REPORT - Lloyd Oldenburg 
Our elk populations are continuing to increase, or possibly to stabilize. 
We've gone from harvesting about 4,100 elk ten years ago in 1976 to 1985, when 
we harvested about 15,600, of which perhaps 11,000 were bulls; 23 percent 
hunter success statewide. 

As Jack Donaldson said earlier, as you get more good things you get lots of 
social and political problems. We've had a real generous share of both. 
We've spent about $400,000 so far this winter on depredation control, baiting 
and some feeding. We didn't do any of that when we were harvesting 
4,100 elk. This is basically the typical haystack, winter wheat and 
grapefield type depredation that we're running into. Since December, we've 
had 18 depredation hunts, which is something new to our state. 

Last year we had the first, this year we had 18. Next year we'll probably 
have a lot more, judging by what's been going on. We will be increasing our 
antlerless and either-sex tags for controlled hunts this year to more than 
12,000 lermits. Last'year, we had 10,000. Probably we will have 12,000 this 
year, and that seems to be escalating because we have general bull hunting in 
most all of the southern part of the state. 

During the past year, we've completed the second edition of our five-year plan 
for elk. We've also dorle this For other species. This is not operational. 
Our Commission policy is to follow the plan. It's used everytime w.2 l l r  

something; it's not a shelf ornament. 

Our research people are into an elk sight ability project. They're trying to 
validate what percentage the number of animals that are seen when we do our 
herd count. The study is done by putting lots of radios on. If any of you 
are interested in details and that, ~ i m  Hunsworth is research biologist on 
that project. 

I want to mention that Lou Nelson, who is a staff biologist in our Boise 
office, will be making a presentation on econo~nics tomorrow afternoon. He 
finished a very in-depth economic survey in cooperation with the Rocky 
Wuntain Forest and Range Ekperiment Station at Fort Collins using our 1983 
data. He did it on a net worth basis and it's coupled to the value of the day 
of hunting. 

WRITTEN REPORT - ID 
Elk populations in Idaho have continued to increase over most areas of the 
State. Harvest in both general hunts and controlled hunts has also increased 
with 1984 and 1985 statewide harvest being approximately 15,600 animals each 
year. This compares to 4,100 animals harvested statewide in 1976. 



Inc reases  i n  e l k  popu la t i ons  have caused s o c i a l / p o l i t i c a l  problems a s  animals  
e a t  and d e s t r o y  growing and s t o r e d  c r o p s  on p r i v a t e  land.  The Department 
spen t  about  $300,000 during t h e  win te r  o f  1985-1986 s e r v i c i n g  compla in ts  from 
farmers  and ranchers .  Act ions i nc lude  fenc ing  o r  pane l ing  s t o r e d  c rops ,  
fencing f i e l d s ,  using s c a r e  o r  hazing t a c t i c s ,  b a i t i n g  and/or feed ing ,  i s s u i n g  
l i m i t e d  k i l l  permi ts ,  and having s p e c i a l  hun t s  i n  l o c a l  problem a reas .  
Eighteen hun t s  were se t  between December 1,  1985, and February 15, 1986. One 
g e n e r a l  e i t he r - sex  a r che ry  season was open January 1-19, 1986, i n  a 
sagebrush/grass w in t e r  range with i n t e r s p e r s e d  farms and ranches.  There a r e  
about  10,400 c o n t r o l l e d  hunter  permits proposed f o r  t h e  1986 season wi th  most 
of t h e s e  permi ts  being f o r  a n t l e r l e s s  animals.  

The demand f o r  e l k  t a g s  by nonres ident  h u n t e r s  h a s  increased  r a p i d l y  
r ecen t ly .  The t o t a l  quo ta  o f  9,500 t a g s  s o l d  o u t  by September 20, 1983. The 
quota  of 9,000 r egu la r  nonres ident  e l k  t a g s  a v a i l a b l e  January 1 ,  1986, were 
s o l d  o u t  March 20, 1986. There were a l s o  1,000 nonres ident  r e g u l a r  e l k  t a g s  
he ld  back and p laced  on s a l e  ~ u g u s t  1, 1986. There also were 1,500 panhandle 
nonres ident  e l k  t a g s  a v a i l a b l e  i n  1986. A l l  t a g s  a r e  s o l d  on a 
f i rs t -come-f i rs t -served b a s i s .  

There were 33 management u n i t s  open f o r  g e n e r a l  a r che ry  hunt ing i n  1985. I n  
1986, t h e r e  w i l l  be  55 u n i t s  open f o r  a r che ry  hunting. 

The 1986 r e g u l a t i o n s  p r o h i b i t  anyone who draws a c o n t r o l l e d  hunter  permi t  from 
hunt ing i n  any gene ra l ,  a rchery ,  o r  muzzleloader e l k  hunt  i n  1986. 

The fol lowing compares 1986 e l k  r e g u l a t i o n s  wi th  1985: 

COMPARISON OF PROPOSED 1986 TO 1985 ELK SEASO#S 
Percent  

Type Hunt 1985 1986 Change Change 
- -  -- - 

General e l k  1,239" u n i t  days 1,353 u n i t  days  +I24 days  10% 
Archery e l k  1,004 u n i t  days 1 ,929 u n i t  days  +925 days 92% 
Muzzleloader e l k  66 u n i t  days 127 u n i t  days  +61 days  92% 
Cont ro l led  hunt  

pe rmi t s  10,395 10,190 2% 

* One u n i t  day = one management u n i t  open f o r  one day o f  hunt ing.  

There is a new p u b l i c a t i o n ,  " N e t  wonomic Value o f  Elk Hunting i n  Idahon by 
Cindy F. Sorg and Louis J. Nelson, a v a i l a b l e  from mcky  Mountain F o r e s t  and 
m n g e  Experiment S t a t i o n ,  F o r t  C o l l i n s ,  Colorado 80526 (Resource B u l l e t i n  
RM-12) . 
Lloyd Oldenburg 



ELK STATUS 
1986 Western States and Provinces 

Elk mrksbop 

Attending Represen t a t i ve ' s  Name: Lloyd E. Oldenburg Idaho 
S t a t e  o r  Province 

No.  o f  Wintering 
Elk (no t e  spec i e s )  125,000 Rocky M t .  Comment : 

Bulls/100 Cows (win te r )  30-32 Range 18 to  45 Comment: - 

Calves/100 Cows (win te r )  - 36 Range 25 t o  60 Comment: Popula t ion  where - 
w e  have very  h igh  calf/cow r a t i o s  i s  d i f f i c u l t  to  census  because o f  v e r y  l a r g e  groups 

o f  animals.  

Resident  Tags, [R i f l e ]  68,417 Bow* (est. 9,500 a r che ry  T o t a l  68,417 
hun te r s )  

Non-Resident Tags,  [ R i f l e ]  9,964 Bow* (est. 2,700 muzzle- T o t a l  9,964 
( * i n c l .  muzzleloader) loader  hun te r s )  

Grand mtal 

Comment : S i x t y  p e r c e n t  of  b u l l  h a r v e s t  is 5 p o i n t  or l a r g e r .  Don't have separ-  

a t e  t a g s  f o r  r i f l e ,  bow and muzzleloader.  *Must purchase a r che ry  stamp/** muzzle- 

l oade r  stamp. Res idents ,  non re s iden t s  purchase same stamp. 

Take of B u l l s ,  R i f l e  10,784 Bow 740 to ta l  T o t a l  11,524 

Take o f  A n t l e r l e s s ,  R i f l e  3,919 Bow 160 t o t a l  T o t a l  4,079 

Grand T o t a l  15,603 

Comment: W e  d o n ' t  have sex breakdown on archery/muzzleloader ha rves t .  

B u l l  Hunter Success  Unknown To ta l  Hunter Success  21.5 

How is Harvest Data Obtained? Telephone survey p l u s  mandatory check i n  panhandle 

region.  I n  1985, 29,530 e l k  h u n t e r s  ( t r i p s )  were checked. 



What Census Methods Used? (Sample S ize )  Herd composition p l u s  s i g h t a b i l i t y  f a c t o r ,  

11,368 ha rves t  i n  gene ra l  hunts ,  
Percent  o f  Hunting by Drawing: 3,335 ha rves t  i n  c o n t r o l l e d  hunts .  Seventy-four hun t s  

wi th  10,190 permits i n  1985. These permi tees  can  a l s o  hunt i n  any g e n e r a l  hunt.  

Contact Person f o r  Wt./Research Information: Lloyd E. Oldenburg, P.O. Box 25, 

Boise,  I D  83707. 

Other Comments: 

Ongoing Research Sub jec t s  and Inves t iga t ions :  

S i g h t a b i l i t y  to determine accuracy of  herd composition and census  counts;  h a b i t a t  use 

by b u l l s  seasonal ly ;  hunt ing m o r t a l i t y  r a t e s  of  b u l l s .  

Recent Elk Publ ica t ions :  

None 



MONTANA 

ORAL AND WRITTEN REPORT - John Firebaugh 

Elk a r e  d i s t r i b u t e d  p r i m a r i l y  i n  t h e  f o r e s t e d  a r e a s  o f  western and c e n t r a l  
Montana, b u t  also occur  i n  t h e  Missouri  River Breaks o f  n o r t h e a s t e r n  Montana. 
Land ownership s t a t u s  where e l k  occur  is 73 pe rcen t  pub l i c ,  2 pe rcen t  s t a t e  
school  and 25 pe rcen t  p r i v a t e .  Approximately 80 pe rcen t  o f  t h e  e l k  h a r v e s t  
occu r s  on p u b l i c  land ,  which is almost  e n t i r e l y  n a t i o n a l  f o r e s t .  

In most a r e a s  where e l k  e x i s t  i n  Montana w e  a r e  c u r r e n t l y  exper ienc ing  modern 
day  popula t ion  highs.  I n  many l o c a t i o n s  p r i v a t e  landowner's t o l e r a n c e s  have 
been reached o r  exceeded and f u r t h e r  popula t ion  i n c r e a s e s  could  cause s e v e r e  
c r o p  depreda t ion  problems. Although t h e  department h a s  acqui red  18 b i g  game 
management a r e a s  over t h e  y e a r s  (168,702 a c r e s  deeded and 66,452 a c r e s  
l e a s e d ) ,  most ly  f o r  win te r  range, on ly  about  10 pe rcen t  o f  a l l  e l k  use  t h e s e  
a reas .  

I n  r e c e n t  y e a r s ,  hunt ing demand f o r  e l k  and t h e  supply  o f  e l k  h a s  been 
inc reas ing  i n  Montana. The number o f  e l k  h u n t e r s  r epo r t ed  a f i e l d  h a s  
f l u c t u a t e d  somewhat from 1975-1984, b u t  averaged 86,800 between 1975-1980 and 
91,300 between 1981-1984. The 1985 s t a t i s t i c s  a r e  n o t  y e t  a v a i l a b l e  bu t  i n  
1984, 86,400 h u n t e r s  r epo r t ed  hunt ing e l k  i n  Montana. The e l k  h a r v e s t  
averaged 12,500 between 1975-1980 and 15,600 between 1981-1984. I n  1984, 
18,500 e l k  were r epo r t ed  harves ted  and a l l  i n d i c a t i o n s  a r e  t h a t  t h e  1985 
season was a t  l e a s t  as succes s fu l .  Percent  success averaged 15 pe rcen t  
between 1975-1980 and 17 pe rcen t  between 1981-1984. I n  1984, 21 pe rcen t  of 
t h e  e l k  hun te r s  were succes s fu l ,  

The 1975 l e g i s l a t u r e  p l aced  a c e i l i n g  of  17,000 on t h e  s a l e  o f  non-resident  
e l k  l i c e n s e s .  Th i s  quo ta  h a s  been achieved e a r l i e r  each yea r  and was s o l d  o u t  
i n  s i x  days  i n  1985. 

The s t a t ewide  o b j e c t i v e  f o r  1990 is to provide  801,400 days  o f  e l k  hunt ing 
annual ly  a t  a hunt ing succes s  r a t e  o f  17 pe rcen t  wi th  an  average  e f f o r t  o f  47 
days  per  e l k  harvested.  This  is t r a n s l a t e d  i n t o  a sus t a ined  h a r v e s t  g o a l  of  
about 17,000 e l k .  

The 1985 e l k  hunt ing season involved 129 e l k  hunt ing d i s t r i c t s  covering a 
l i t t l e  over  23 m i l l i o n  a c r e s ,  o r  approximately 25 pe rcen t  o f  Montana. There 
were b a s i c a l l y  f i v e  t y p e s  o f  hunt ing r egu la t i ons .  These included:  1 )  a r che ry  
o n l y  (most hunt ing d i s t r i c t s  du r ing  t h e  s p e c i a l  a r che ry  season  and 2 d i s t r i c t s  
dur ing  t h e  g e n e r a l  r i f l e  s ea son ) ;  2) e i t he r - sex  hunt ing (1 H.D. had 
season-long e i t he r - sex  hunt ing while  27 d i s t r i c t s  had s h o r t  e i t he r - sex  
(u sua l ly  e i g h t  days)  followed by  a n t l e r e d  b u l l s  on ly ;  3) a n t l e r e d  b u l l  hunt ing  
with most a r e a s  having t h e  h a r v e s t  o f  cows and c a l v e s  r egu la t ed  by permi ts  (74 
d i s t r i c t s ) ;  4) branch-ant lered b u l l  hunt ing  i n  7 H.D.; and 5) permit  o n l y  
hunt ing i n  20 H.D. 

Elk hunt ing u s u a l l y  beg ins  du r ing  t h e  f i r s t  week o f  September wi th  a g e n e r a l  
a rchery  season t h a t  l a s t s  about  f i v e  weeks, and con t inues  wi th  a g e n e r a l  r i f l e  
season t h a t  beg ins  i n  l a t e  October and runs  f i v e  weeks through l a t e  November. 
An e a r l y  r i f l e  season opens September 15 i n  p o r t i o n s  o f  t h e  Bob Marshal l  and 



Lincoln-Scapegoat Wilderness a r e a s .  There a r e  t w o  prescheduled l a t e  hun t s  by 
permi t  on ly  s t a r t i n g  i n  mid-December and ending i n  mid-February t h a t  take 
p l ace  i n  t h e  upper Yellowstone and G a l l a t i n  d ra inages  j u s t  no r th  o f  
Yellowstone Nat ional  Park. Over 90 p e r c e n t  o f  t h e  e l k  h a r v e s t ,  however, 
occu r s  dur ing  t h e  g e n e r a l  r i f l e  hunt ing season. Depredation hun t s  du r ing  l a t e  
summer-early f a l l  and win te r  o f t e n  occur  to c o n t r o l  e l k  caus ing  c r o p  damage. 

The Montana r e s i d e n t  pays  $10.00 f o r  an e l k  l i c e n s e  and an  a d d i t i o n a l  $2.00 
f o r  a conserva t ion  l i c e n s e .  Another $6.00 must be  pa id  to hunt  e l k  wi th  a 
long bow and arrow du r ing  t h e  s p e c i a l  a r che ry  seasons.  Beginning i n  1986, t h e  
non-resident e l k  hunter  w i l l  have to  pay $350.00 f o r  t h e  combination l i c e n s e  
t h a t  i nc ludes  e l k ,  dee r  "An l i c e n s e ,  b lack  bear l i c e n s e ,  a u t h o r i z e s  hunt ing  of  
upland game b i r d s  and f i s h i n g .  1t a l s o  g i v e s  them t h e  p r i v i l e g e  to  buy some 
s p e c i a l  t a g s  ( g r i z z l y  b e a r ,  mountain l i o n ,  a r che ry  stamp) and app ly  f o r  o t h e r s  
( a n t l e r l e s s  e l k ,  moose, sheep, g o a t  and a n t e l o p e ) .  

Curren t  Research 

Curren t  r e sea rch  emphasis on e l k  involves  two fu l l - t ime  s t u d i e s  and s e v e r a l  
s h o r t e r  term s t u d i e s  i n  v a r i o u s  hunt ing  d i s t r i c t s .  

A management/research p r o j e c t  was i n i t i a t e d  i n  1982 i n  t h e  Elkhorn Mountains 
near Helena. Th i s  e f f o r t  is i n  coopera t ion  wi th  t h e  Helena Nat iona l  F o r e s t  
(U.S. Department o f  A g r i c u l t u r e ) .  ~ l k  h a b i t a t  r e l a t i o n s h i p s  and popula t ion  

dynamics a r e  being eva lua t ed  by t h i s  p r o j e c t .  

A long-term re sea rch  s t u d y  was i n i t i a t e d  by t h e  Montana Department o f  F i s h ,  
W i l d l i f e  and Parks  beginning i n  1983 t o  a l s o  add re s s  e l k  management concerns 
and g i v e  t h e  "Qual i ty  Hunting I ssue"  more b i o l o g i c a l  information. Its 
o b j e c t i v e s  a r e :  

1. To determine t h e  e f f e c t s  o f  a l t e r n a t e  hunt ing s t r a t e g i e s  and va r ious  
ha rves t  r a t e s  on e l k  popula t ion  dynamics and h a b i t a t  use  due to  t h e  
s ~ e a d y  i n c r e a s e  o f  hunt ing  p r e s s u r e  and loss o f  h a b i t a t  s e c u r i t y .  

2. To t es t  t h e  hypotheses  t h a t  when mature b u l l s  (2  1/2+years) make up less 
than 5 pe rcen t  o f  an  e l k  popula t ion  dur ing  t h e  breeding season ,  t h e  n e t  
reproduct ive  succes s  w i l l  be less compared to when t h e  popula t ion  has  
more than  5 pe rcen t  mature b u l l s .  

3. To a s s i s t  b i o l o g i s t s  wi th  eva lua t ing  e x i s t i n g  e l k  popula t ion  d a t a  and 
u t i l i z e  t h e  r e s u l t s  from t h i s  s t udy  t o  b e t t e r  manage and understand t h e  
e f f e c t s  o f  v a r i o u s  h a r v e s t  r a t e s  and hunt ing season t y p e s  on e l k  
popula t ion  dynamics. 

Radio t e l eme t ry  is being used on  a broad s c a l e  i n  a number o f  hunt ing 
d i s t r i c t s  to h e l p  u s  b e t t e r  understand seasona l  d i s t r i b u t i o n ,  movement 
p a t t e r n s ,  o b s e r v a b i l i t y  indexes ,  and popula t ion  t r e n d s .  

A s  r e s u l t s  from t h e s e  s t u d i e s  become a v a i l a b l e ,  more l i g h t  w i l l  be shed on t h e  
reproduct ive  va lue  o f  o l d e r  b u l l s  and t h e  e f f e c t s  o f  v a r i o u s  h a r v e s t  r a t e s  on 
e l k  popula t ion  dynamics and h a b i t a t  use.  This  w i l l  p rov ide  t h e  department 
with information on which t o  recommend f u t u r e  management o f  Montana's e l k  
popula t ions ,  and to provide  f o r  p roduct ive  and h e a l t h y  popula t ions .  



Recently, some sportsmen i n  Montana have expressed concern t h a t  t h e r e  a r e n ' t  
a s  many big  b u l l s  a s  t h e r e  used to  be. This  a v a l i d  perception i n  some a reas ,  
e spec ia l ly  those hunting d i s t r i c t s  were h a b i t a t  s e c u r i t y  is l o w .  In  o the r  
a reas ,  although sportsmen bel ieve  t h e r e  a r e  fewer o lde r  b u l l s ,  d a t a  ind ica tes  
t h e r e  a r e  a s  many o lde r  b u l l s  now a s  the re  were 15-20 years  ago. However, due 
to the  l a r g e  increase  i n  hunters ,  the re  a r e n ' t  a s  many o lde r  b u l l s  to go 
around a s  the re  used t o  be,  r e s u l t i n g  i n  t h e  perception t h a t  fewer o lde r  b u l l s  
a r e  present .  The "problem" seems to be one o f  hunter s a t i s f a c t i o n  and demand 
ra the r  than b io logica l .  W e  a r e  c u r r e n t l y  not  aware of  any a reas  i n  t h e  s t a t e  
where production o f  ca lves  has  been reduced due t o  a low r a t i o  of  o l d e r  b u l l s  
t o  cows. 

But, due t o  t h e  l a r g e  increase  i n  hunters ,  the re  a r e  no t  as many to go around 
and t h i s  con t r ibu tes  to t h e  perception by these  hunters  t h a t  the re  a r e  fewer 
big bu l l s .  The problem seems to  be one of  hunter s a t i s f a c t i o n  ra the r  than a 
b io log ica l  problem a t  t h i s  t i m e .  





ELK s m s  
1986 Western States and provinces 

Elk Workshop 

Attending Representative's Name: John Firebaugh Montana 
State or Province 

No. of Wintering 
Elk (note species) Rocky Mtn. ~ l k  Comment: Montana does not 

make a statewide population estimate for elk; however, the population trend has been 

up for the last several years. 

Bulls/100 Cows (winter) 5- 1 0 Range 3 to 20 Comment: Varies consider- - - 
ably across the state depending upon habitat security and raanagement goals. 

Calves/f 00 Cows (winter)' 35-45 Range 20 to 55 Comment: Varies considerably - - 
depending upon winter range habitats, snow depths, etc. Typically northwestern 

Montana has the lowest ratios while southwestern and central Montana have higher 

ratios. 

Fesident Tags, Rifle* 94,000 Bow 11,053 Total 105,053 

Non-Resident Tags, Rifle* 17,000 Bow * Total 17,000 
(*incl. muzzleloader) 

Grand Total 122,053 

Comment: *Nonresident archery tags are not broken out but are included in the 

resident total. A maximum of 17,000 nonresident elk licenses for elk hunting can be 

sold due to legislation. 

Take of Bulls, Rifle 11,662 Bow 532 Total 12,194 

Take of Antlerless, Rifle 6,804 Bow 245 Total 7,049 

Grand mtal 19,243 

Comment: The 1984 harvest was the highest elk harvest on record. Antlerless 

permits issued are increasing in most areas to stabilize and in some cases reduce the 

population. 
-.- 

Bull Hunter Success 16 percent Total Hunter Success 21 percent (Rifle 
season) 



How is Harvest Data Obtained? Resident elk hunters are randomly sampled 
through a phone survey. Nonresidents are randanly sampled through a mail 
survey. 

What Census Methods Used? (Sample Size) Approximately 40 percent of the elk 
p~ 

license buyers are sampled, When 100 or less antlerless permits are issued in 
a hunting district 100 percent are sampled. Whenever 100 are issued, a 
smaller percentage is sampled. 

(14,905 antlerless permits issued, 
Percent of Hunting by Drawing: 17 percent and 86,443 total elk hunters) , 

Contact Person for Mgt./Research Information: Terry Lonner, Roy Huffman 
Building, Box 5, MSU, Bozeman, MT 59717 

Recent Elk Publications: 

Hammond, G. et. al. 1984. Elk Monitoring and Mitigation Project along the 

BPA 500 Kv Transmission Line. Annual Progress Report for 1984, 

Lyon, L.J. et. al. 1985. Coordinating Elk and Timber Management, Final Report 

of the Montana Cooperative Elk-Logging Study, 1970-1985. 

Marc~m, C.L. et. al. 1984. Final report of the Chamberlain Creek Elk Study, 

1975-1984. Univ, MT, Missoula. 



WYOMING 

ORAL REPORT - Roger Bredehoft 

A l l  our nonres ident  pe rmi t s  a r e  by a p p l i c a t i o n  and l i m i t e d  quota.  The numbers 
a r e  determined by t h e  percentages o f  t h e  r e s i d e n t s  who hunted g e n e r a l  t h e  year 
before.  Archers have to purchase a r i f l e  l i c e n s e .   onr residents must draw a 
r i f l e  l i c e n s e  f i r s t  t o  be e l i g i b l e  f o r  an a rchery  permit.  You could hunt 
anywhere from 15 to 60 days pre-season. 

Muzzleloaders a r e  most ly i n  a r e a s  with a l i m i t e d  quota permit .  Here, you 're  
r e s t r i c t e d  t o  both a r e a  and t i m e  of  year ,  b u t  they  a r e  very  limited. The 
number of  s p e c i a l  permi ts  and seasons a r e  decided by t h e  warden b i o l o g i s t s  i n  
va r ious  d i s t r i c t s  where t h e s e  occur .  So they  do  vary  g r e a t l y .  

I s e e  t h a t  Doug Crowe has  been quoted s e v e r a l  t imes here  as one o f  our  major 
spokesmen, and most c e r t a i n l y  people management is t h e  major l i m i t i n g  f a c t o r  
o f  management i n  Wyoming. W e  do  pay damage; we pay q u i t e  a b i t  o f  it. 
Probably t h e  most l i m i t i n g  c o n s t r a i n t  on our  e l k  popula t ion  a t  t h i s  t ime is 
appeasing t h e  landowner and t h e  damage problem wi th in  t h e  s t a t e .  W e  could  
hold more e l k  than  now b u t  we cannot  a f f o r d  t h e  damage t h a t  we would have to 
pay i f  t h a t  popula t ion  d i d  grow. 

Most of  ou r  popula t ion  s imu la t ions  a r e  done on computers now. We're very  busy 
with computer modeling. We've come o u t  wi th  a new m o d e l .  Everybody had t o  go  
t o  Cheyenne to model and now t h e r e  is a computer c e n t e r  i n  every  one o f  our  
game d i s t r i c t s .  So, now t h a t  w e  have s p l i t  up i n t o  seven d i f f e r e n t  a r e a s  t o  
make our  computer modeling more e f f i c i e n t  and more a c c e s s i b l e ,  t h e  b i o l o g i s t  
and t h e  warden can do a l i t t l e  management. 

Our research  r i g h t  now i n  Wyoming h a s  been most ly d isease-or ien ted .  In  t h e  
Jackson Hole a r ea ,  we're working on b r u c e l l o s i s  and s c a b i e s  i n  t h e  e l k .  
Jackson Hole a r e a  doesn ' t  j u s t  mean t h e  F ish  and Wi ld l i f e  re fuge ,  W e  have 
q u i t e  a few feedgrounds i n  t h e  Grays River a r e a ,  Alpine and i n  t h a t  a r e a  i n  
genera l .  

Another research  p r o j e c t  t h a t  we j u s t  f i n i s h e d  was one t h a t  has  t o  d o  wi th  
d i s t r i b u t i o n  o f  e l k .  A s  you ' re  probably a l l  aware, Wyoming has  a cons ide rab le  
amount o f  minera l  resource ,  o i l  and gas ,  and research  has  been most ly i n  t h e  
o v e r t h r u s t  a r e a  where we're g e t t i n g  a l o t  o f  d i f f e r e n t  t ypes  o f  e x p l o r a t i o n  
i n t o  a r e a s  where they 've  never been before.  Larry Erwin w a s  t h e  major 
professor  f o r  t h i s  r e sea rch ,  s o  i f  you have any ques t ions  I ' m  s u r e  t h a t  Larry 
would be w i l l i n g  t o  answer. 

I ' m  going to  mention Jackson because I th ink  Jackson probably r e c e i v e s  j u s t  
about  a s  much p re s su re  as t h e  F l a t s ,  o r  a t  least i n  our  count ry  they  do. Herd 
numbers a r e  down i n  both t h e  Teton and Yellowstone he rds  t h i s  win ter  a t  t h e  
F ish  and Wi ld l i f e  re fuge  in  Jackson. We have something going on t h e r e ,  i t ' s  a 
c o l l e c t i o n  o f  a l l  e x i s t i n g  d a t a  f o r  t h e  Jackson herd. There ' s  goir=g t o  be 
some recommendations as t o  what w e  can  do to  manage t h i s  herd more 
e f f e c t i v e l y ,  you might s ay  s t a b i l i z e  it. Over t h e  y e a r s  i t ' s  gone up and 
down, up and down. Study d a t a  inc ludes  ha rves t  s t r a t e g i e s ,  feeding  
s t r a t e g i e s ,  kinds o f  hunt ,  percentage o f  a n t l e r l e s s  pe rmi t s  and s o  on. Mark 
Boyce, who is with t h e  Univers i ty  of  wyoming i s  c o l l e c t i n g  a l l  t h i s  d a t a  and 
is going t o  make recommendations, ~ t ' s  my understanding he w i l l  have a 



publication out on this about next year. I£ any of you are interested in that 
you can reach Mark Boyce at the University of Wyoming, University Station, 
Laramie, Wyoming. I'm not sure of the zip over there. 

WRITTEN REPORT - WY 
Wyoming manages 40 elk herd units within a planned Management System, where 
each herd has objectives for wintering (posthunt) population, harvest, 
hunters, success, recreation days and days spent per harvested animal. 
Currently, those objectives are to maintain: a wintering population of 65,045 
animals; harvest 16,920 elk; 73,659 hunters; 33.4 percent success; 303,532 
recreation days and 15.9 days spent per harvested animal. 

In 1985, there were 45,809 elk hunters that harvested 13,809 elk at 30.1 
percent success and spent 19.0 days per harvested animal. This resulted in 
262,371 total recreation days. At the current return to the state's economy 
of $1,549 per harvested elk, the state gained $21,390,141 from elk hunting. 
After elk management costs, the Department's income from elk hunting was 
$378,217. 

During 1985-1986, there were an estimated 65,385 wintering elk. There are 
currently 4,013 square miles of winter range designated critical, while the 
total habitat occupied by elk in Wyoming is 29,644 square miles. At the 1982 
workshop, 27,600 square miles of total occupied elk habitat were reported. 
Elk habitat did not necessarily increase, only the amount that we identified 
as occupied elk habitat. 

MANAGEMENT 

Wyoming continues to use population modeling to estimate elk numbers. 
Recently, AT&T personal computers were purchased for the field offices. We 
use POP-11, developed by John Bartholow, Fossil Creek Software, Ft. Collins, 
CO. and have found it to be a tremendously useful tool. Problems still exist 
with 2-y~lation boundary definition and simulation models can be used to 
evaluate these problems. 

Seasons vary from 15 days to 3 months and we have used various opening dates, 
limited quota and general license types to achieve the herd objectives. As 
special interest groups increase in size and number, so do the number of 
conflicting season restrictions, which generally desire more bulls available 
for harvest. Some of these limitations include muzzleloading, archery, spikes 
excluded and five-point antler restrictions. The problem we have seen with 
some of our spikes excluded seasons is that after several years the "trophyn 
bull segment decreases or disappears and the younger branch antlered bull 
segment increases, when the objective was to increase the number of "trophyn 
bulls. Resident hunter pressure also decreases and the outfitting groups have 
become increasingly fond of antler restricted seasons for obvious reasons. 

PROBLEMS AND RESEARCH 

As the economic recession continues, increased timber harvest quotas are being 
demanded, as an offset measure, in areas where forage:cover ratios have 



already been exploited to levels below u.S. Forest Service guidelines. 
Consequently, as some of these affected elk populations have decreased, so has 
elk harvest, the number of available licenses, recreation days and the revenue 
generated to the state's economy. 

Oil and gas exploration continues in the overthrust belt in western Wyoming 
and two studies have addressed elk response to different exploration 
activities. 

First, elk response to oil and gas drilling activity was evaluated on a 
calving area in Snider Basin, The results were that elk moved calves out of 
the area at earlier ages, calves were moved away from drilling activity, elk 
avoided the active drill site and avoided meadows visible from high traffic 
volume roads. 

Second, a recently completed study evaluated elk response to seismograph 
exploration. This study demonstrated that seismic activity did not displace 
elk from their seasonal home ranges. However, elk were displaced an average - 
of 3/4 mile within their home range. Nclines in the reproductive rates and 
population size were not observed during the study. The displaced elk moved 
into dense forest cover areas (> 70 percent canopy) and used habitats with 
reduced forage. It was undetermined, but possible, that elk may increase 
nocturnal activity and use prime feeding areas at night, Also, how chronic 
stress affects elk remains to be determined, 

An evaluation of our 1967-1981 elk sex and age classification data showed that 
herds where artificial winter feeding is conducted annually average 34.01 
calves:100 cows post hunting season while free-ranging herds averaged 49.25 
calves:100 cows post season. We suspect the reduced ratios are due to 
brucellosis and we've experimented with implant innoculations on feedground 
elk. It is hoped that we can reduce the number of infected elk. It's too 
early to evaluate the changes in productivity. 

Lee M. Wollrab 





ELK STATUS 
1986 Western States and ~rminces 

g l k  Workshop 

Attending Representat ive 's  Name: Roger Bredehoft Wyoming 
S t a t e  or Province 

No. o f  Wintering 
E l k  (note species)  55,000 R,M. Comment: Post-hunt 1984 

population est imate.  Population ob jec t ive  69,000. 

Bulls/100 Cows (winter) 15 Range 4 to 40 Comment: - 

Calves/100 Cows (winter)  50 Range 30 to  65 Comment: Low r a t i o s  mostly - - 
found i n  f eedground areas .  

Resident Tags, Rif le*  Bow Tota l  49,247 

Non-Resident Tags, Rif le* Bow m t a l  7,435 
(* incl .  muzzleloader) 

Grand m t a l  56,682 

Comment: 1984 l i c e n s e  sales data .  

Take of Bul ls ,  R i f l e  Bow Tota l  8,111 

Take of Ant ler less ,  R i f l e  Bow Tota l  6,532 

Grand m t a l  14,643 

Comment: For ty  percent  of b u l l  harves t  is spikes.  1984 harves t  da ta .  

Bull  Hunter Success To ta l  Hunter Success 27 percent .  

How is Harvest Data Obtained? Mailed ques t ionnai re  survey, Ninety percent  con- 

f idence l i m i t s  by herd u n i t ,  



What Census Methods Used? (Sample Size) Aerial trend counts, usually late winter, 

fixed-wing or helicopter, winter herd composition, and some pre-season herd comp. 

Percent of Hunting by Drawing: 35 percent 

Contact Person for Mgt./Research Information: Rex Corsi 307-777-7604, 5400 Bishop 

Boulevard, Cheyenne, WY 82002, 

Ongoing Research Subjects and Investigations: 

Use of Ivermectin for Scabies - Sybille Research Center 
Use of Strain 19 Pellets for Brucellosis in Elk - Elk Refuge, Jackson 
Effects of Seismograph Activity on Elk ~istribution - M.S, 



ORAL REPORT Don 

CALIFORNIA 

Koc h 

I don't want to beat the proverbial dead horse, but everybody has talked about 
people problems and we certainly have that in California. It makes it a 
rather interesting situation where the demand for elk hunting is real high, 
In 1984 we offered 100 either-sex Woosevelt elk permits and we had over 13,000 
people apply. Fortunately, I was one of the lucky. This year we're going to 
offer one hunt in California, and it's going to be ten permits, so you can 
imagine the demand for that, 

We have a very vocal segment of our population that believes elk, especially 
Tule elk, should be for nonconsumptive use only. They have managed to get 
state law passed which requires the Department of Fish and Game to relocate 
Tule elk throughout the state. We donlt authorize a take of Tule elk until 
their numbers exceed 2,000. We need a 400 calf drop this year. We're trying 
not to lose control in the management of Tule elk as their numbers approach 
2,000. There is strodg sentiment and these people may try to lobby the 
legislature and get the number increased to 4,000. We have a situation now 
where, of 17 Tule elk herds, seven are causing significant depredation 
problems. California does not pay any damages nor do we allow depredatim 
permits to take offending Tule elk. Essentialiy, the ranchers and farmers are 
asked to sort of grin and bear it. Needless to say we've been threatened with 
lawsuits. 

Currently, we have four ongoing research projects involving elk. We have one 
in Humboldt County, a two-year study to develop a management plan for that 
herd and three survey-inventory studies on various herds. There's one major 
study we're just entering into to determine deer and Tule elk interactions. 

WRITTEN REPORT - CA 
There are approximately 5,600 elk in California (1,500 Rocky muntain, 2,500 
Roosevelt and 1,600 Tule), Ninety-five percent of the Department of Fish and 
Game's management activities are directed towards Tule elk. Current state law 
prevents the Fish and Game Commission from authorizing the take of Tule elk 
until their statewide numbers exceed 2,000. Additionally the law requires 
that the Department relocate Tule elk in an effort to increase their numbers. 
This law has resulted in massive Tule elk relocations and monitoring 
programs. For example, the Department relocated over 250 Tule elk in 1986. 
The cost of the 1985 Tule elk management program exceeded $350,000. Currently 
the Department is contracting through various state universities to monitor 
three Tule elk herds and is in the process of developing a study plan to 
investigate interactions between Tule elk and deer in California (in 1984 over 
13,000 applications were received for 100 elk tags). The Department is 
currently evaluating all management options in anticipation of exceeding the 
2,000 Tule elk threshold in the near future. 



The Department, in cooperation with Humboldt State University, is currently 
monitoring a population of Fbosevelt elk in Humboldt County. The final 
product of this effort will be a management plan for this elk herd which is 
found on private timber company lands. ~t is anticipated more monitoring of 
elk herds will take place in northern California over the next few years. 
Hopefully, the result of these investigations will provide for more 
recreational use, both consumptive and non-consumptive, of the state's elk 
resource . 
Don ~ o c h  



ELK S'WTUS 
1986 Western States and Provinces 

glk Workshop 

Attending Represen t a t i ve ' s  Name: Donald Koch C a l i f o r n i a  
S t a t e  o r  Province 

No, of  Wintering R.M. 1,500 
Elk (no te  s p e c i e s )  t u l e :  1,600 ~ o o s ,  2,500 Comment: 

Bulls/100 Cows (win te r )  Range 30 to  52 Comment: Tule  e l k  composi- - - 
t i o n  coun t s  on ly  - 16 herds .  

Calves/100 Cows (win te r )  Range 16 to 40 Omment: Tule  e l k  composition - - 
coun t s  o n l y  - 16 herds .  . 

Resident  Tags, R i f l e*  100 Bow m t a l  

Non-Resident Tags, R i f l e*  0 Bow 0 T o t a l  0 
(* i n c l ,  muzzleloader) 

N o  1985 e l k  hun t s  i n  CA Grand T o t a l  100* (19841 

Comment: S t a t e  law p reven t s  hunt ing Tule  e l k  u n t i l  t h e i r  numbers exceed 2,000 - 
S p e c i a l  R.M. hunt  r e s u l t e d  13,000 a p p l i c a t i o n s  f o r  100 t ags .  

Take o f  Bu l l s ,  R i f l e  3 4 Bow T o t a l  

Take o f  A n t l e r l e s s ,  R i f l e  15 Bow T o t a l  

Grand T o t a l  

Comment: Twenty-nine o f  t h e  34  b u l l s  were 5 pts. or b e t t e r  - Hopefully we w i l l  

have a 1986 hunt,  

Bu l l  Hunter Success  34 pe rcen t  T o t a l  Hunter Success  49 pe rcen t ,  

How is Harvest Data Obtained? Mandatory check s t a t i o n .  



What Census Methods Used? (Sample Size) Tule elk - fixed wing and helicopter counts. 
Currently we are developing census techniques for Roosevelt elk through contract with 

Humboldt State University. 

Percent of Hunting by Drawing: 190 percent 

Contact Person for Mgt./Research Information: Don Koch, Department of Fish and Game, 

1416 Ninth Street, Sacramento, CA 95814. - 
Ongoing Research Subjects and Investigations: 

Monitoring (daily - radio - telemetry) 3 Tule elk herds. 
Monitoring Roosevelt Elk in Humboldt Co. via contract with Humboldt State University. 

Recent Elk Publications:' 

Tule Elk Report to the CA Legislature. 



UTAH 

ORAL REPORT - Grant Jence 
Utah in the past has not had many elk. BY the turn of the century, with 
settlement, development and the advent of livestock introduced into the state, 
we've pretty well eliminated all the elk except for a small remnant population 
in the northwest corner of the state. 

To re-establish elk, we started an interstate transplant program 1912-1925 and 
we brought in 200 head of elk and located them in 10-12 areas. So these were 
small herds, sometimes a dozen head here and there which meant a real slow 
start. Then, from 1929 to 1950, we moved another 165 head of elk around 
within the state. Still, we're dealing with quite low elk numbers. 

The first hunt started in 1925. From then until 1966, the elk hunting in Utah 
was pretty limited. In 1966, we only had 2,302 elk permits with 910 elk 
harvested. It was pretty limited. The bu1l:cow ratio was great; the cow:calf 
ratio was great, but the opportunity was not there to hunt elk. Very few 
people could participate, and we had little backing and little interest in elk 
hunting in Utah. 

Utah had always traditionally been known as a mule deer state. In 1967, we 
changed our management of elk to a general bull season and this caused quite a 
stir. Prior to 1967, you had to draw a permit on a quota system with a five- 
year waiting period. If a person drew a permit, then he'd have to wait five 
more years for the opportunity to apply for another. My father drew one in 
his whole lifetime. 

When we went into a general bull hunting season in 1967, we estimated there 
were 6,000 elk in all of Utah. This kind of strategy proliferated until 1970 
when almost the entire state was under this management system with basically 
15 hunting units. We shifted the hunting pressure off the cows and onto the 
bulls. Before, vi.I-!~ the system of drawings, there was always enough 
antlerless permits issued to suppress the herds. We more or less had a 
stacked deck against elk in the state. We had substantial resistance to elk 
increases. There was a lot of resistance from land management agencies and 
livestock communities. So, the elk program was suppressed. People mused, 
"there's a lot of hunters in the field with a chance to eliminate elk." Well, 
it didn't work that way. 

Elk populations increased in number and expanded, and as the interest grew for 
elk hunting, the hunting pressure increased, which resulted in pushing elk 
into new areas. So, in 1986, we've gone from 13 management units with 6,000 
head of elk to approximately 30,000 elk in 33 management units. We feel like 
we're on a roll right now, and if we can keep the momentum going for the next 
5-10 years, we'll push these herds to 50-60,000 elk. 

Reasons for success in the last few years have been essentially twofold; some 
of our old-timers have retired and the younger guys are a lot more interested 
in elk. And, we've had a definite change in interest from the public. We 
have lots more support for elk, and a lot more interest in elk hunting. The 
representatives from the land management agencies who are making the decisions 



come from a diverse background instead of just agriculture, I'm not being 
derogatory about ranchers, but if you're raising beef, you don't raise. elk. 
There's definitely been a shift in the livestock community and among private 
landowners. Now a lot of them are seeing elk as an asset instead of a 
liability. The old thing of economics and politics is back into it instead of 
it just being ecology. One of our board members has been on the board of the 
game control for 17 years, as a woolgrower representative. He leased his 
property to elk hunters last fall for $20,000. All of a sudden, that's an 
asset and he was real easy on us last year on our recommendations. So, things 
have changed. 

The general bull season has been good as far as numbers and distribution of 
elk in the state, but there are drawbacks. With almost all the hunting 
pressure on the bull segment, we've turned bulls over quite rapidly. In the 
1985 season, 72 percent of our total harvest was made up of yearling bulls. 
Most people in Utah in the past didn't have an opportunity to hunt, so I 
suppose they're real happy just being able to kill an elk. However, we're 
getting a greater demand each year for people wanting to kill mature animals 
in the trophy class. We're starting to set more of these areas aside. 

We're developing elk management plans for all our units presently. We're 
getting public input to determine their desires in providing a diverse 
experience, not just an opportunity for hunting elk; not just one type of 
hunting but addressing different strategies to meet their demands. 

WRITTEN REPORT - UT 
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 re-establish elk in the state, interstate elk transplants were initiated. 
Betwetn 1912 and 1925, 200 head of elk were brought into the state, mostly 
from Yellowstone National Park and Jackson, Wyoming, and they were released in 
ten areas around the state. Between 1929 and 1950, awadditional 165 head 
were relocated within the state on 12 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. 

In 1967, part of the elk management units were put into a general season bull 
permit hunting strategy, and by 1970, the majority of units were being hunted 
under this system. At the inception of general season bull permit hunting, 
the state's elk population was estimated at about 6,000 head. Under the 
permit quota system, sufficient antlerless permits were issued each year to 
keep elk herds suppressed from.1925 to 1966. 

During the past 20 years, substantial progress has been made. Elk numbers 
have increased from about 6,000 head on 13 management units to approximately 
30,000 head on 33 management units. Hunter numbers have also increased to 



about 30,000. By p u t t i n g  most of  t h e  hunt ing p re s su re  on t h e  b u l l  segment, 
t h e  he rds  were r e l ea sed  and s t a r t e d  t o  expand. With i n c r e a s e s  i n  e l k  numbers 
and hunt ing pressure ,  e l k  moved i n t o  ad j acen t  a r eas .  Due t o  a  combination o f  
n a t u r a l  movement and t r a n s p l a n t s  o f  more than  800 animals  s i n c e  1973, e l k  now 
i n h a b i t  t h e  ma jo r i t y  o f  s u i t a b l e  range i n  t h e  s t a t e .  I f  t h i s  t r e n d  con t inues  
f o r  t h e  next  f i v e  t o  t e n  yea r s ,  t h e  ma jo r i t y  o f  h a b i t a t  should be f i l l e d  with 
a  t o t a l  popula t ion  of  50,000-60,000 head. 

A t  l e a s t  p a r t  o f  t h e  success  f o r  increased  e l k  numbers i n  t h e  s t a t e  can  be 
a t t r i b u t e d  to  a change i n  a t t i t u d e  towards e l k .  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 a n c e  t o  i nc reas ing  e l k  numbers by 
p a s t  Divis ion o f  W i l d l i f e  Resources employees and t h e r e  h a s  been a s u b s t a n t i a l  
amount o f  r e s i s t a n c e  from t h e  l i v e s t o c k  ca~ununity and l and  managing agencies .  
Many landowners now perce ive  e l k  a s  a n  a s s e t  i n s t ead  o f  l i a b i l i t y .  Personnel 
i n  land managing agencies  now come from a d i v e r s e  background, no t  s t r i c t l y  
from a g r i c u l t u r e .  Also, e l k  hunt ing i s  becoming very  popular i n  Utah. 
Hunters a r e  demanding more oppor tuni ty .  

General season b u l l  permit  hunt ing has  been good f o r  i nc reas ing  Utah's e l k  
herds;  however, it does  have some drawbacks. wi th  most o f  t h e  hunt ing 
p re s su re  on b u l l s ,  t h i s  segment of  t h e  herd is  turned over  r a p i d l y  wi th  72  
percent  o f  t h e  1985 h a r v e s t  being y e a r l i n g  b u l l s .  Most e l k  hun te r s  i n  Utah 
are happy wi th  being a b l e  t o  k i l l  an e l k .  However, t h e r e  i s  an  inc reas ing  
demand f o r  more mature b u l l s  and t h e  oppor tun i ty  t o  hunt  under l e s s  crowded 
condi t ions .  

Utah is p r e s e n t l y  developing management p l a n s  f o r  each o f  its e l k  u n i t s .  
Various methods a r e  being used t o  g e t  p u b l i c  i npu t  and an a t tempt  w i l l  be made 
t o  provide a  d i v e r s i t y  i n  hunt ing oppor tun i ty  t o  t r y  to s a t i s f y  t h e  d e s i r e s  of  
t h e  v a r i o u s  pub l i c s .  



Er..K STATUS 
1986 Western States and provinces 

JSlk Workshop 

Attending Representative's Name: Grant K. Jense utah 
State or province 

No. of Wintering 
~ l k  (note species) 30,000 R.M. 1985 estimate Comment: We are trying to 

increase elk on the majority of management units. 

Bulls/100 Cows (preseason) 19 Range 6 to 38 Comment: We are turning over - - 
our bulls on general season units at a rapid rate. We have good bull/cow ratios on 

limited permit areas. 

Calves/100 Cows (winter), 51 Range - 39 to - 60 Comment: Generally averages 

about 50; may decrease slightly during dry years. 

Resident Tags, Rifle* 27,878 Bow 2,082 mtal 29,960 

Non-Resident Tags, Rifle* 602 Bow Not broken out Total 60 2 
(*incl. muzzleloader) 

Grand Total 

Comment: Two hundred and fifty (250) muzzleloader permits were available for the 

first time in 1985. Total permit sales are slowly increasing. 

Take of Bulls, Rifle 4,586 Bow 147 Total 4,733 

Take of Antlerless, Rifle 856 Bow 42 mtal 898 

and mtal 

Comment: Utah's elk herds are slowing increasing and permit numbers and harvest 

are somewhat paralleling the increase. 

Bull Hunter Success 18 percent Total Hunter Success 20 percent. 

How is Harvest Data Obtained? By mailed questionnaires with one follow-up. 



What Census Methods Used? (Sample Size) Aerial trend counts are made with a Cessna 185 

aircraft on each management unit. winter concentration areas are searched under good 

snow cover. 

Percent of Hunting by Drawing: 8 percent 

Contact Person for Mgt,/Research Information: Grant K. Jense (801) 533-9333, ext. 27f 

1596 W. North Temple, Salt Lake City, Utah 84116 

Other Comments: Management plans are.presently being developed for all management 

units. A goal is to balance limited permit (quality) hunting opportunity with general 

bull hunting, 

Ongoing Research Subjects and Investigations: 

Utah has ongoing research at Hardware Ranch that deals with elk productivity. Variou: 

drugs being used for tranquilizing and immobilizing elk are being tested at the ranch 

There are presently two telemetry-migration and habitat use studies on two National 

Forests to assist land managers in land use management decisions. 

Recent Elk Publications: 

C~mparison of InVivo and InVitro Digestibility of Forages by Elk. Journal of Animal 

Science, vol. 58, NO. 4, April 1984. 



COLORADO 

ORAL REPORT - J i m  Olterman 

Colorado is i n  t h e  same boat  wi th  inany o f  t h e  o t h e r  r e p o r t s  t h a t  I ' v e  heard 
he re  today. I n  f a c t ,  I could  j u s t  about  s u b s t i t u t e  t h e  Colorado r e p o r t  f o r  
some o f  those. We're i n  t h e  t h r o e s  o f  some s i g n i f i c a n t  changes i n  e l k  
management i n  Colorado a t  t h e  p re sen t  t ime, W e ,  a s  managers, a l l  know t h a t  
t h e r e ' s  a  whole spectrum o f  management p r e s c r i p t i o n s  t h a t  w i l l  work, o r  can  be 
made to  work. 

Our W i l d l i f e  Commission t h i s  year  thought  of  one t h a t  hadn ' t  been thought o f ,  
so, w e  have a brand new system t o  work with i n  Colorado. We're going t o  g o  to 
a l o t  more qua l i ty- type  e l k  management. The people o f  Colorado a r e  t e l l i n g  u s  
everyday t h a t  t hey  want t o  see t h a t  type  of  management. They're  a  l i t t l e  b i t  
f r u s t r a t e d  wi th  hunt ing sp ike  b u l l  e l k .  In  t h e  p a s t ,  we've managed f o r  
maximum turnover  r a t e s  i n  e l k  popula t ions .  We've had unl imited b u l l  hunt ing 
and we've watched bu1l:cow r a t i o s  decrease  t o  extremely l o w  l e v e l s ,  i n  some 
c a s e s  as F+w .j:: t w  b u l l s  per  100 cows p o s t  hunt.  The p u b l i c  is f ind ing  t h a t  
unacceptable,  so our  Commission d i d  respond t h i s  year  with a three-par t  system 
t h a t  w i l l  be i n  p l ace  f o r  a t  l e a s t  t h e  next  t h r e e  y e a r s  i n  Colorado. There 
w i l l  be  a  combined season o f f e r i n g  deer  and e l k  to  be hunted a t  t h e  same 
t i m e ,  A hunter  must s e l e c t  one of  t h r e e  seasons. I f  he hun t s  d e e r ,  he must 
hunt  h i s  dee r  and e l k  a t  t h e  same time. The f i r s t  season w i l l  be a  five-day 
season r e s t r i c t e d  t o  four-point  b u l l  e l k  and l a r g e r  s t a t ewide  wi th  a  few 
except ions .  The second season is 12 days. It is a l s o  r e s t r i c t e d  t o  
four-point b u l l  e l k  and l a r g e r .  There w i l l  be some a n t l e r l e s s  l i c e n s e s  
o f f e r e d  on a drawing b a s i s  i n  t h a t  second season; t h e r e  w i l l  be  no a n t l e r l e s s  
l i c e n s e s  i n  t h e  f i r s t  season. The t h i r d  season w i l l  be  a nine-day season,  and 
managers have t h e  op t ion  o f  going with an r ~ t e n s i o n  o f  t h e  four-point  
r e s t r i c t i o n  i f  it 's necessary  to i n c r e a s e  bu1l:cow r a t i o s .  There a r e  a  couple  
o f  reasons why w e  might want t o  do  t h a t ,  and 1'11 mention those  b r i e f l y  i n  
j u s t  a  second. 

The Commission j u s t  e l e c t e d  t o  implement p r e t t y  much as we recommended t h i s  
year .  We're going with 3 4  units t h i s  year  with t h e  four-point  r e s t r i c t i o n  i n  
a l l  t h r e e  seasons.  So, t h e r e  w i l l  be no yea r l i ng  e l k  taken i n  any of  t h o s e  
u n i t s .  That means w e ' l l  have about  one-third t h e  k i l l  i n  Colorado t h a t  we've 
experienced i n  t h e  pas t .  We have an a d d i t i o n a l  23 u n i t s  t h a t  a r e  being 
managed on a  q u a l i t y  b a s i s ,  t o t a l l y  l i m i t e d  l i c e n s e s  f o r  a n t l e r e d  and 
a n t l e r l e s s  e l k .  The g o a l  i n  t h e s e  u n i t s  is to  achieve  about 35 b u l l s  per  100 
cows posthunt ,  We've reduced t h e  hunt ing p re s su re  s i g n i f i c a n t l y  i n  t hose  
un i t s .  I n  some cases ,  l i k e  one of  t h e  u n i t s  I manage, we've gone from almost  
3,000 b u l l  hun te r s  t o  300. ??stre g e t t i n g  an i n s t a n t  response i n  terms o f  
surv iv ing  b u l l s .  The hun te r s  can  look f o r  two t h i n g s  i f  t hey  draw a l i c e n s e  
i n  one o f  t hose  u n i t s .  They can  hunt i n  r e l a t i v e l y  uncrowded condi t ions .  
It's r e a l l y  a  t h r i l l  f o r  people t o  be a b l e  t o  go o u t  and hunt  far dllsost t h e  
e n t i r e  season and never s e e  another  hunter .  

And they  w i l l  have oppor tuni ty ,  and t h e  longer t h e  s t r a t e g y  is i n  p lace ,  t o  
t ake  a  good q u a l i t y  b u l l  e lk .  We're going to pu t  some e l k  from t h e s e  u n i t s  
i n t o  t h e  Boone and Crocket t  record  book i n  t h e  next  few years ,  t h e r e ' s  no 
doubt about it. We're r e a l l y  s t a r t i n g  t o  see some response i n  thess i ceas .  
So, t h e  pub l i c  has  made those  demands on us  and I s e e  t h e  ~ i v i s i o n  of  Wi ld l i f e  
responding t o  t h a t .  



Obviously, we're going t o  s e e  a reduced ha rves t  r a t e  i n  Colorado. Elk hunt ing 
is b i g  bus ines s  t h e r e ,  i t ' s  c o n t r o v e r s i a l .  We're looking a t  l i c e n s e  revenue 
i n  1984 of $11.6 m i l l i o n  j u s t  from e l k  hunters .  That ' s  a total $34 m i l l i o n  
budget i f  you count  f e d e r a l  a i d ,  so e l k  is b i g  bus iness  r i v a l i n g  t h e  s k i  
indus t ry ,  It 's about a $1 b i l l i o n  indus t ry  i n  Colorado i f  you do  a l l  t h e  
t h i n g s  t h a t  economists do  wi th  t h e  money. 

In  a d d i t i o n  t o  t hese  r i f l e  seasons,  t h e r e  w i l l  be a rchery  hunt ing,  which is a 
very  l i b e r a l  season, August 16 through September 20. The August p o r t i o n  is 
b u l l s  only.  The a n t l e r  r e s t r i c t i o n s  t h a t  a r e  i n  p l ace  f o r  t h e  r i f l e  hun te r s  
w i l l  a l s o  apply  t o  t h e  a r che ry  and t h e  muzzleloader hunters .  So, i f  t h i s  
r e s t r i c t i o n  a p p l i e s  t o  a u n i t ,  it a p p l i e s  t o  everybody who hun t s  i n  t h a t  
u n i t .  Muzzleloader hunt ing,  with a f e w  except ions ,  is  e s s e n t i a l l y  s t a t ewide  
September 7 through September 20, wi th  5,000 l i c e n s e s .  The new th ing  t h i s  
year  w i l l  be  e i ther -sex  l i c e n s e s .  so t h a t  w i l l  be a r e a l m e a t  hunt.  I expect  
t o  s e e  t h e  a p p l i c a t i o n s  g o  up. 

W e  a r e  working under a preference  system i n  Colorado. I f  an ind iv idua l  does 
no t  draw a l i c e n s e  t o  hunt  i n  one of  t h e s e  limited u n i t s  t h i s  year ,  he gets a 
preference  p o i n t  f o r  nex t  y e a r ' s  drawing t o  be ahead o f  those  t h a t  did hunt  
t h i s  year.  Eventual ly,  he  w i l l  g e t  a l i c e n s e  i f  he keeps applying f o r  a 
p a r t i c u l a r  u n i t  o f  h i s  choice.  He's going t o  g e t  one as he b u i l d s  more and 
more poin ts .  W e  have enough l i c e n s e s  f o r  muzzleloaders,  i t ' s  about a n  every  
o t h e r  year  hunt  when applying f o r  a n  e l k  muzzleloader l i c e n s e ,  I f  you don ' t  
draw one t h i s  year ,  then  you'd j u s t  about be guaranteed g e t t i n g  one nex t  year .  

I do th ink  t h e r e  a r e  c e r t a i n  b i o l o g i c a l  cons ide ra t ions ,  and those  o f  you who 
have done some law enforcement know t h a t  t h e r e  a r e  two t y p ? s  oC evidence 
requi red  i f  you d e a l  with c i v i l  c o u r t ,  you have t o  p re sen t  a prepondek-mcs of  
evidence,  I f  you 're  dea l ing  with c r i m i n a l  c o u r t ,  you have to  provide  evidence 
t h a t  is g r e a t e r  than  a reasonable doubt. 1f you 're  a manager i n  w i l d l i f e ,  you 
o n l y  have t o  d e a l  with preponderance o f  evidence. I£ you ' re  a r e sea rche r ,  you 
have t o  go beyond a "shadow o f  a doubt." So, t h e  manager, and most o.f thela 
a r e  f i - l d  b i o l o g i s t s ,  b e l i e v e  t h a t  w e  a r e  see ing  some b i o l o g i c a l  problems 
a s soc i a t ed  wi th  t h e s e  extremely low bu1l:cow r a t i o s .  I ' v e  been weighing 
c a l v e s  t h a t  w e  g e t  i n  our  t rapping  o p e r a t i o n s  t h e  l a s t  two or t h r e e  years .  
I ' v e  weighed about  100 c a l v e s  i n  t h e  l a s t  two y e a r s  and I ' v e  seen weights  from 
141 t o  over  300 pounds. TO m e ,  t h i s  means t h a t  we're probably dea l ing  wi th  
t h r e e  age c l a s s e s  of  c a l f  e l k  i n  Colorado, and t h e r e ' s  a l o t  o f  them i n  each 
age  c l a s s .  Some o f  t h e s e  c a l v e s  a r e  being born a s  l a t e  a s  August, and those  
l i t t l e  guys a r e n ' t  going to  make t h e  win ter ,  W e  t h i n k  t h i s  is a r e l a t i v e l y  
new th ing  and we a s s o c i a t e  t h a t  wi th  t h e s e  ve ry  l o w  post-hunt bu1l:cow 
ratios. I n  o t h e r  words, we're r e l y i n g  on yea r l i ng  b u l l s  to  do  t h e  breeding i n  
Colorado i n  many cases .  ~ t ' s  going to  be very  i n t e r e s t i n g  to see if changes 
occur  a s  we go i n t o  t h i s  new type  management. 



ELK STATUS 
1986 Western States and Provinces 

Elk Workshop 

Attending Representa t ive ' s  Name: J i m  o l te rman Color ado 
S t a t e  o r  province 

NO. o f  Wintering ~ o c k y  Mountain 
Elk (no t e  species) 132,325 Comment: Th i s  is t h e  1985 

post-season popula t ion  o b j e c t i v e .  

Bulls/100 Cows (win te r )  17 ,6 Range 2.7 t o  88 Comment: Many major e l k  pop- - - 
u l a t i o n s  s u f f e r  from ch ron ic  l o w  bu11/100 cow r a t i o s  t h a t  r e s u l t  from long term heavy 

male harves t .  - 
Calves/100 Cows (w in t e r ) .  55.6 Range 41 to 67 Comment: W e  f e e l  l o w  bu11/100 - - 
cow ratios a r e  having a nega t ive  e f f e c t  on c a l f  su rv iva l .  

Resident  Tags, Ri f le*  113,934 Bow 6,937 m t a l  120,871 

1984 Season 

Non-Resident Tags, R i f l e*  39,181 Bow 3,674 To ta l  42,855 
(* inc l .  muzzleloader) 

Grand T o t a l  163,726 

Comment: License sales are down from 1983 l e v e l s  as a r e s u l t  of  a l i c e n s e  f e e  

increase .  

Take o f  Bu l l s ,  R i f l e  17,023 Bow 733 T o t a l  17,756 

1984 Season 

Take o f  A n t l e r l e s s ,  R i f l e  11,449 Bow 580 T o t a l  12,029 

Grand T o t a l  29,785 - 
Comment: I n  1984 w e  saw n e a r l y  t h e  same to ta l  k i l l  wi th  15 pe rcen t  fewer 

hunters .  

Bu l l  Hunter Success  17 pe rcen t  T o t a l  ~ u n t e r  succes s  21 pe rcen t ,  

How is Harvest Data Obtained? Random m a i l  survey. - 



What Census Methods Used? (Sample Size)  re-season sex and age ratio counts (3-5,000) 

Post-season sex and age ratio counts (45-50,000) . -- 
Computer simulation models (POP-2) 

All Muzzleloading 
Percent of Hunting by Drawing: 39 percent Archery & Rifle Licenses in Qaailty El.' 

Areas 
All Antlerless Licenses 

Contact Person for Mgt ./Research Information: Management: Bob Hernbrode 

Research: Len Carpenter 

Other Comments: In 1986 we are recommending that all over-the-count license sales 

(those sold by license agents with no limitations) be sampled by a telephone survey. 

Ongoing Research Subjects and Investigations: 

G. D. Bear - Elk Population and Ecology Studies 
D. S. Freddy - Evaluation of Elk Harvest Methodology (first year) 
D. L. Baker and N. T. Hobbs - Impact of ~ l k  Winter Grazing on Livestock Production 

(first year) . 
Recent E l k  publications: 

Baker, D. L., and D. R. Hansen. 1984. Comparative digestion of grass in mule deer a 

elk. This manuscript was published in J. Wildl. Manage. 1985. 49 (1) :77-79. -. 

Bear, G. D. 1984. Expanding telemetry collar for elk calves. Colo. Div. Game Info. 

Leafl. No progress was made on this manuscript. 

Bear, G. D. 1985. Mark-recapture method applied to elk population estimate. J. Wil 

Manage. The second draft of this manuscript is being prepared. 



ARI ZONA 

ORAL REPORT - Raymond Lee 
Some of you are probably wondering how elk even got to Arizona. About the 
1890's, Arizona was home to Xerriam's elk. The species became extinct in 
about the late 1890's. From then until about 1913, Arizona apparently had no 
elk at all. One of our elk biologists in 1913 ordered 86 elk from 
Yellowstone. Those were transplanted into the White Mountain area of  -%riz:x~a, 
and it's from that transplant that all of Arizona's herds have pretty much 
originated. 

The first elk hunt in Arizona was held in 1935. We had 276 limited entry 
permits and we continue our limited entry permits now. We harvest about 
145 bulls. The hunts continued the same way until 1958 when we came up with a 
trophy hull hunt. This was a four-point or better, and this is the same way 
we run our trophy bull hunts now. We're loakirlg at a trophy fee in the future 
for our trophy hunts. The demand is extremely high and we're attempting to 
get the hunter in the pocketbook a little bit to see if he wants to pay for 
the opportunity to take a trophy bull. 

About the beginning of the 1980gs, most of the states went to a planning 
program. This is something Arizona did as well with their big game strategic 
plans; five-year plans. At that time Arizona identified a ppulation of 
10,500 elk in appro~ilnately 7,000 square miles of habitat. Eighty-three 
percent of that land was U.S. Forest Service land and only 11 percent was 
private land. Annual harvest was determined to be about 12 percent of the 
total population, and archery harvest was set at 15 percent of the t c > i : a l  

harvest. We recognized several problems, one of which was use ot any elk 
permits to obtain optimum population levels. Last year we went away from any 
elk permits to an antlerless permit. NOW qe have only bull and antlerless 
permits. This allows us a Little bit better control of our harvest as well as 
more permits. 

During that original planning, we looked at research into elk movements, 
wounding rates and crippling losses for the different weapon types. We also 
attempted to standardize management guidelines with hunting seasons and permit 
numbers, or a way to determine permit numbers. This led us to our elk 
management guidelines, which determined our survey times and effort, also our 
permit reconu~~endations, what our bu1l:cow ratios should be pre- and post-hunts 
and they also dealt with elk depredation. 

Arizona, like I said, has only 11 percent of the total habitat on private 
land. Like California, we make no depredation payments. Elk are considered 
an act of God; i f  you have them on your land and they're eating it up, that's 
too bad. I ' m  sure that like most other states, we are going to be drawn more 
actively into depredation work of so!ae !;or::: in the very near future. Our 
harvest level-s for the last several years have been increas~.rl:j spectacularly. 
1983 was a record harvest; 1984 was a record harvest, and this year, 1985 was 
a record harvest for us. Vie ~ l l ~ : ~ ~ h s r s  that you have in your handout were from 
last year. Updating those somewhat, our total harvest increased to 3,957, 
almost a 1,000 elk increase over the last year. Our hunt success requirement 
last year was 52 percent, about the highest I saw in the various states. 



W e  a r e  now i n t o  our  1986-to-1990 s t r a t e g i c  p l ans ;  they  have n o t  been passed by 
t h e  Commission y e t ,  so whi le  we're a lmost  i n t o  our  1986 seasons  o r  t h e  permi t  
s e t t i n g  per iod  o f  it, w e  a r e  no t  working on t h o s e  p l a n s  y e t .  Those p l a n s  
recognize 16,500 e l k ,  a n e a r l y  60 pe rcen t  i n c r e a s e ,  bu t  t h e  h a b i t a t  has  
dropped from 7,000 to  approximately 6,000 square  miles. Our survey t r e n d s  f o r  
t h e  last  12 y e a r s  i n d i c a t e  an i n c r e a s e  i n  t o t a l  e l k  surveyed from about  1,200 
to 2,200, bu t  we a l s o  have an i nc rease  i n  s p i k e s  per 100 b u l l s  from 35-45 and 
a decrease i n  t h e  bu1l:cow r a t i o  from about  38 to 30 per  100. Th i s  s u g g e s t s  
t h a t  we ' re  p o t e n t i a l l y  ove rha rves t i ng  or ha rves t i ng  i n  exces s  o f  what our  b u l l  
recru i tment  r a t e  is. Appl ica t ions  dur ing  t h i s  pe r iod  have i.ncreased 157 
percent .  Fo r tuna t e ly ,  t h e  h a r v e s t  h a s  increased  156 pe rcen t  so we're n o t  
doing too badly t he re .  E s s e n t i a l l y  a l l  o f  t h e  i n c r e a s e  i n  pe rmi t s  i n  t h e s e  
12 yea r s ,  a 48 pe rcen t  i nc rease ,  h a s  been i n  t h e  a r che ry  sector. 

Muzzleloading demand; w e  have a 200 permi t  muzzleloader hunt ,  B a s i c a l l y  we 
have s i x  a p p l i c a n t s  f o r  each  permit .  I n  a r che ry  w e  have about  two a p p l i c a n t s  
per p e r a i t ,  and i n  f i r e a r m s  w e  have about  13 a p p l i c a n t s  per  permit .  

W e  have a g r e a t  i nc rease  i n  e l k  numbers. W e  a t t r i b u t e  t h i s  p r i m a r i l y  to range 
p r a c t i c e s  and t imber  h a r v e s t  p r a c t i c e s .  They've increased  t h e  t imber c u t t i n g  
i n  Arizona and t h i s  ha s  opened up a lo t  o f  a r e a s ,  Unfortunately,  whi le  it's 
good f o r  e l k ,  i t ' s  very  bad f o r  o t h e r  species, p a r t i c u l a r l y  t h e  tu rkey ,  The 
new management p l a n s  w i l l  give  us  a b a s i c  management a l t e r n a t i v e ,  a vu lne rab l e  
species a l t e r n a t i v e ,  and what w e  cal l  an  a l t e r n a t i v e  species proposal .  These 
a r e  set on t h e  number o f  b u l l s  pe r  100 cows t h a t  we're looking a t  see ing  i n  
pre- and post-hunt r a t i o s ,  a succes s  f a c t o r  as w e l l  a s  an age  f a c t o r  i n  t h e  
ha rves t .  P o t e n t i a l l y  25 pe rcen t  o f  t h e  e l k  harves ted  would be two y e a r s  o l d  
or o l d e r .  

Things we're s ee ing  i n  t h e  fu tu re :  Arizona is  extremely a c t i v e  i n  w i l d l i f e  
p r o s t i t u t i o n .  W e  have t e n  spl-:ial permi ts ,  bu t  w e  s e l l  pe rmi t s  f o r  revenue. 
We've been running them through a conserva t ion  o rgan iza t ion  and they 've  bee? 
r a f f l i n g  or a l lc t ia t l i~ lg  them f o r  us .  I n  t h e  p a s t  couple  o f  yea r s ,  we've been 
getti,;; about $150,000 a year  from t h a t .  The Rocky Mountain Elk Foundation 
d i d  all extremely good j o b  f o r  u s  t h i s  year .  The permi t  t hey  r a f f l e d  went for 
$17,505. With t h e  two pe rmi t s  t h a t  w e  had f o r  e l k ,  we  r a i s e d  over  $22,000. 
The monies a r e  earmarked f o r  e l k  management p r o j e c t s .  primary r e sea rch  we're 
doing r i g h t  now involves  a n  e l k  c o l l a r e d  wi th  a t r a n s m i t t e r  which i n t e r a c t s  
wi th  t h e  French NASA-Argo s a t e l l i t e ,  Th i s  is  satel l i te  t r ack ing  o f  e l k  o r  b i g  
game s p e c i e s  a t  i ts f i n e s t .  It 's provided us  w i th  a g r e a t  d e a l  o f  movement 
information and has  also provided u s  wi th  a l o t  of e x p e r t i s e  i n  i n t e r n a t i o n a l  
r e l a t i o n s  as w e l l .  



WRITTEN REPORT - AZ 

Through the 1890's, Arizona was home to the Merriam's elk. This species 
became extinct in the late 18901s, From then until 1913, there were 
apparently no elk in Arizona. The Winslow Elk Lodge transplanted 86 elk from 
Yellowstone in 1913. Another 217 elk were transplanted from 1913 to 1928; 
these transplants formed the basis of today's herds. 

The first elk hunt was held in 1935 with 276 permits issued and a harvest of 
145 bulls, September trophy hunts were added in 1958. Elk harvest and hunter 
numbers have been steadily increasing since 1935. 

PLANNING 

During the late 1970gs, Arizona, like many other states began an active 
planning program. This program resulted in a document entitled "1980-85 BIG 
GAME STRATEGIC PLAN." ,These plans addressed the state's ten big game 
species, The section on elk identified the following points: (1) A 
population of 10,500 elk; 6,884 square miles of habitat, comprised of 
83 percent USFS land with 11 percent private land. (2) An annual harvest 
estimated at 12 percent of the population. (3) An archery harvest set at 
15 percent of the total harvest, ( 4 )  Regulation of the use of "Any" elk 
permits to obtain optimum populations levels. (5) Recognition that 
significant populations of elk occur on Indian Reservations. (6) Research 
was needed to study elk movements and to determine crippling losses for 
different weapon types. (7) Standarized guidelines for determining hunting 
seasons and permit numbers must be determined. 

Standarized procedures were developed in the form of "ELK MANAGEMENT 
GUIDELINES" in 1983. These guidelines addressed such management activities as 
surveys, permit recommendation procedures and depredation complaints. 
Guidelines for these subjects were established as follows: Surveys - prehunt 
surveys would determine recruitement rates and herd composition; these surveys 
would be run 8/15-9/20 from vehicle, horseback, or foot; a 20 percent 
population sample is considered adequate. Posthunt surveys would determine 
population levels and wintering areas; these aerial surveys would be run 
12/15-3/15. Permit Recommendations - Posthunt surveys should result in 
Bu1l:Cow ratios of 15-20:100 and a 25:100 ratio on preseason surveys the 
following year. Permit recommendations will not be issued on the basis of 
hunt success. Elk depredation on private lands - in cases of significant 
depredation, elk will be discouraged by fencing, harrassment and added forage 
on adjacent public lands. Special hunts may be authorized. Where problems 
persist and the elk are desirable, land acquisition will be attemped. 

The second generation of the BIG GAME STRATEGIC PLANS were established for 
1986-90. These new plans emphasized the following points for elk: (1) A 
population of 16,500 elk; 5,900. square miles of habitat comprised of 81 
percent USFS land with 11  percent private land, (2) Survey trends for 12 
years indicate an increase in total elk surveyed (1,250 to 2,250); an increase 
in spikes:100 bulls (35 to 45) and a decrease in bulls:100 cows (38 to 30). 



This data suggests a harvest of bulls slightly greater than recruitment. (3) 
Appplications for permits increased 157 percent - Fortunately harvest 
increased 156 percent, Essentially all the increase in permits has been in 
archery. (4) Muzzleloader demand was 5.7 applicants for each permit. 
Archery demand was 2.41 for Any, 1.42 for Antlerless and .81 for Bull. 
Firearms demand was Any 13.01, Antlerless 9.11, Bull 2.54 and Trophy Bull 13.9 
applicants per permit. (5) Increases in elk numbers have been attributed to 
increased timber harvest in the forest (though this appears particularly 
detrimental to other species, primarily turkey). (6) Management will be 
accomplished on a herd unit basis with the following criteria: Basic 
management will result in a 10-15:100 bull to cow ratio on post-hunt surveys; 
at least 25 percent of the total post-hunt bulls will be two years old; rifle 
hunt success should be 20-35 percent (Bull), 20-50 percent (Trophy Bull), and 
30-70 percent (Any). Alternative management will result in a 20-35:100 
post-hunt bull to cow ratio; 25 percent of the bulls should be more than two 
years. Vulnerable Speci-es management will result in 25+:100 bull to cow 
ratios post-hunt. 

Harvest levels for the last several years have been steadily increasing. 
During the preceding five years, firearm permits have averaged 6,116 and 
archery permits averaged 3,604. Total elk harvest averaged 2,783 with bull 
harvest comprising 74.3 percent of the total at 2,067. Firearm hunt success 
averaged 39.5 percent, with archery success running 10.1 percent. 

The totals for 1985 reflect the increase in permits to 10,720. mtal harvest 
increased to 3,957 (2,106 bulls) with a firearm hunt success of 52 percent 
(13 percent archery). These 1985 totals represent historical highs for 
Arizona. 

Ariaci?: is presently involved with several exciting new ideas for funding and 
research. Special permits were allocated for auction to provide funds 
earmarked for elk management projects. The sale of these two such permits 
produced $22,350, with over $17,500 coming from one permit. Our research 
branch presently has a collared elk with the transmitter interacting with the 
French ARGOS satellite. This satellite tracking of elk movements has provided 
a great deal of new information to us - not the least in international 
relations. 



ELK STATUS 
1986 Western States and Provinces 

Elk Workshop 

Attending R e p r e s e n t a t i v e ' s  Name:  Raymond Lee A r  i zona 
S t a t e  or Province 

No. o f  Winter ing 
~ l k  ( n o t e  s p e c i e s )  16,000 R.M. Comment: F o r e s t r y  p r a c t i c e s  

and f a v o r a b l e  weather are a l l owing  s i g n i f i c a n t  i n c r e a s e s  i n  e l k  numbers t o  t h e  

de t r imen t  of Department/rancher r e l o c a t i o n s .  

Bulls/100 Cows (w in t e r )  30 Range 22 t o  40 Comment: Management guide- - 
l i n e s  cal l  f o r  post-hunt ratios o f  15-20:100 and pre-hunt ratios of 25:100. These 

g u i d e l i n e s  have n o t  been m e t  due t o  inc r ea sed  a n t l e r l e s s  h a r v e s t  to demons t ra te  

depar tment  i n t e n t i o n s  to  c o n t r o l  e l k  numbers. 

Calves/100 Cows (w in t e r )  54 Range to  Comment : 

Res iden t  Tags, R i f l e*  6930 (200) (2)  Bow 3,810 T o t a l  10,942 

Non-Resident Tags, R i f l e *  Bow T o t a l  
( * inc l ,  muzzleloader)  

Comment: N o  t a g s  are set a s i d e  by r e s idency  requirements ;  200 t a g s  are muzzle- 

l o a d e r  on ly ;  2 t a g s  are " fund ra i s e r s " ,  producing $20,000. 

Take o f  B u l l s ,  R i f l e  2 ,059 Bow 31 1 T o t a l  2,370 

Take o f  A n t l e r l e s s ,  R i f l e  533 Bow 92 T o t a l  625 

Grand Total 2,995 

Comment: T h i s  r e p r e s e n t s  Ar izona ' s  r e c o r d  e l k  h a r v e s t .  

B u l l  Hunter Success  27.2 p e r c e n t  T o t a l  Hunter Success  31.5 p e r c e n t  

How is Harvest  Data Obtained? Mailed q u e s t i o n n a i r e  s e n t  to each e l k  hun te r .  

Re turns  average  65  pe r cen t .  



What Census Methods Used? (Sample Size) winter helicopter surveys classify approxi- 

mately 2,500 animals. Horseback and foot surveys are systematically run for popula- 

tion trends. 

Percent of Hunting by Drawing: 100 percent 

Contact Person for Mgt./Research Information: Raymond Lee, 2222 W. Greenway Road, 

PHX, AZ 85023. 942-3000 x237 

Other Comments: 

bull hunts along with its general firearms seasons for bull-only or anterless-only 

permits. 

Ongoing Research Subjects and Investigations: 

Effects of timber management practices on elk. 

Elk seasonal ranges and migrations. Richard Brown, Arizona Game and Fish, Research 

De~ar tment . 
Cattle-elk interations in the national forest. ~ a u l  Krausman, U of Arizona. 



lam MEXICO 

KLK STATUS 
1986 Western States and Provinces 

E l k  Workshop 

Attending Representa t ive ' s  Name: N e w  Mexico 
S t a t e  or Province 

No. o f  Wintering 
Elk (no t e  spec i e s )  30,000 Comment: Very rough e s t ima te .  

Bulls/100 Cows (win te r )  15 Range 6 to 40 Comment: Sample s i z e  may - - 
i n f luence  r a t i o s  i n  same u n i t s .  

Calves/100 Cows (win te r )  37 Range 16 to  63 Comment: Sample s i z e  may - 
in f luence  r a t i o s  i n  some,uni t s .  

Resident Tags, Ri f le*  Bow T o t a l  10,123 

Non-Resident Tags, R i f l e*  Bow T o t a l  2,222 
(* i n c l  . muzzleloader) 

Tota l s :  10,194 

Grand T o t a l  12,345 - 
Comment: Resident ,  non-resident l i c e n s e  s a l e s  a r e  n o t  a v a i l a b l e  by weapon type.  

Take o f  Bu l l s ,  R i f l e  1,986 Bow 7 1 T o t a l  2,057 

Take o f  Ant le r  less, R i f l e  700 Bow 614 T o t a l  1,314 

Grand T o t a l  3,371 

Bu l l  Hunter Success ~ o t a l  Hunter Success  29.3 pe rcen t  

How is Harvest Data Obtained? Oues t ionna i re  survev  mailed t o  100 percent  o f  e l k  

l i c ensees .  

What Census Methods Used? (Sample S i ze )  Random a e r i a l  survey f o r  win te r  herd composi- 

t i o n  - 1985 (January) survey  c l a s s i f i e d  6,098 animals  i n  13 u n i t s  a t  15 bul ls /100 

cows/37 c a l v e s  - 

Percent  o f  Hunting by Drawing: 100 pe rcen t  

COntact Person f o r  Mgt./Resesrch Information: Wally Haussamen - N e w  Mexico Dept. of 

Game and F i sh ,  V i l l a g e  Bldg., San te  Fe, NM 87503 
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STATUS REPORT DISCUSSION SESSION 

Question: Montana, you spoke to a th re sho ld  o f  5 pe rcen t  b u l l s ,  where 
p roduc t iv i ty  seems t o  f a l l  o f f .  May I assume you a r e  speaking about  5 b u l l s  
per  100 cows when you use  a percentage f i g u r e  l i k e  t h a t ?  

Answer: I mentioned a hypothes is  we w i l l  be  looking a t ,  o r  a r e  looking at. 
When t h e  l e v e l  drops  below 5 pe rcen t  b u l l s ,  t h a t ' s  5 percent  o f  t h e  
popula t ion ,  n o t  5 b u l l s  per  100 cows. 

Question: Okay, I guess.  I have a l i t t l e  d i f f i c u l t y  t r y i n g  to equate  t h a t  
with b u l l s  per  hundred cows when you d o n ' t  know how l a r g e  t h e  component of 
c a l v e s  is. Also perhaps you would g i v e  u s  some information f o r  o u r  b e n e f i t  on 
your pe r spec t ive  of  what t h e  age  class composition should be o f  t h a t  breeding 
b u l l  component. 

Answer: That percentage f i g u r e  you say  is going t o  va ry  depending on  t h e  
cow/calf r a t i o s ;  t h a t  5 pe rcen t  b u l l s  may d i f f e r  somewhat from a r e a  t o  a r e a ,  
depending on t h e  sex r a t i o s  i n  t h e  v a r i o u s  herds.  What we're looking a t  i n  
t h i s  s tudy  i n  southwestern Montana is j u s t  i f  t h i s  is a magic number or no t ,  
and i t ' s  something w e  a r e  going t o  t e s t  t o  f i n d  o u t  j u s t  what changes t h e r e  
may be. I t 's  something of  an- unknown, I guess.  W e  had t o  come up wi th  a 
f i g u r e  o r  a number t o  s t a r t  wi th  and 5 percent  is what we s e t t l e d  on. What 
was your o t h e r  ques t ion?  

Question: For Oregon, w e  pondered t h e  same th ing ;  where is t h a t  breaking 
poin t?  I n  t h e  r e a l  d a t a  from t h e  f i e l d ,  we can  f i n d  l o w  b u l l  r a t i o s  w i th  h igh  
c a l f  ou tpu t s ,  w e  can  f i n d  h igh  b u l l  r a t i o s  wi th  low c a l f  ou tpu t s .  So, I j u s t  
wondered i f  you had any hard d a t a  y e t  t h a t  r e f l e c t s  on t h a t  b u l l  component, 
d e a l s  with age c l a s s ,  and kind o f  g i v e s  u s  a s t ronger  handle on whether t h r e e  
b u l l s  per  cows, f i v e  b u l l s  per  100 cows o r  one four-plus  i n  t h e  breeding 
season,  i f  t h a t ' s  t h e  breaking poin t?  

Answer: T h a t ' s  something we've wres t led  wi th  a g r e a t  d e a l  ou r se lves  i n  
Colorado. We have been i d e n t i f i n g  problems f o r  t h e  l a s t  e i g h t  years .  Bu l l  
r a t i o ,  have been less than  5 per  100 cows a t  t h e  end of  t h e  season. When w e  
looked a t  t h e  r e l a t i o n s h i p  between cow/calf,  b u l l / c a l f ,  bull/cow r a t i o s ,  w e  
found t h a t  t h e r e  is indeed a r e l a t i o n s h i p ,  bu t  i t 's no t  c l e a r c u t .  In  o t h e r  
words, t h e r e  a r e  o t h e r  f a c t o r s  involved i n  t h i s .  There a r e  a l s o  o the r  i s s u e s  
involved. One is p u b l i c  s a t i s f a c t i o n ,  hunter  s a t i s f a c t i o n .  What w e  saw is as 
the  bull/cow r a t i o  dropped below about  f i v e  t o  seven, w e  d o  s e e  a r e a l  d rop  
o f f  i n  c a l f  crops.  You a l s o  see a g r e a t  d e a l  o f  i nc rease  i n  hunter  
complaints.  

So, when w e  designed ou r  hunt  seasons,  t h e  c r i t e r i a  t h a t  was used t h i s  year  t o  
s a t i s f y  those  a r e a s  i n  which we would main ta in  t h e  a n t l e r  r e s t r i c t i o n s ,  we set 
an a r b i t r a r y  number o f  about  e i g h t  b u l l s  post-season. That gave us  an  
o b j e c t i v e  t o  shoot  a t ,  and a l s o  it seems to  be  kind o f  a l i n e  o f  demarcation 
where s a t i s f a c t i o n  seems t o  be p r e t t y  good. 



It's one of t hose  b a s i c  ques t ions  t h a t  has  always been t h e r e ,  how many b u l l s  
does it take ,  o r  how many bucks does  it take.  I th ink  w e  had t w o  bucks per  
100 does p o s t  season two yea r s  ago i n  some of  t h a t  count ry  where we had hard  
winter  followed by a heavy hunter  t ake ,  then  t h e  next  y e a r ' s  fawn c r o p  was 
61. So two bucks is obviously enough. B io log ica l ly ,  it is no t  s a t i s f a c t o r y ,  
bu t  it is probably enough. 

Question: I ' m  going t o  t ake  a g r e a t  r i s k  here  and mention bowhunting. 
Anytime anybody d e a l s  w i th  t h e  s u b j e c t  o f  bowhunting, he r i s k s  g e t t i n g  bloody 
o r  a t  l e a s t  b ru ised .  One o f  t h e  problems w e  addressed i n  Oregon t h i s  year  has  
been i d e n t i f i e d  a s  season o p p o r t u n i s t s  t h a t  a s s o c i a t e  themselves wi th  t h e  
bowhunting season, which is long and l i b e r a l .  The problems t h a t  have been 
i d e n t i f i e d  a s s o c i a t e d  wi th  t h a t  season a r e  t h e  use of f i r ea rms  and hunt ing  
without  a tag--party hunt ing,  f o r  example, on  e l k ,  mst every th ing  else is 
no t  governed by t ags  ana is a v a i l a b l e  t o  hunt ing,  I would l i k e  to  ask  t h e  
group o f  S t a t e  and P rov inc i a l  r e p r e s e n t a t i v e s  i f  any o f  them f e e l  t h a t  s p e c i a l  
bowhunting seasons  o f f e r e d  i n  t h e i r  r e spec t ive  a r e a s  have problems l i k e  have 
been i d e n t i f i e d  i n  Oregon, Maybe someone has  found r u l e s  o r  systems t h a t  
might e f f e c t i v e l y  d iscourage  t h e s e  season oppor tun i s t s .  

Answer: I don ' t  know how it o p e r a t e s  here  i n  Oregon, b u t  i n  Colorado w e  have 
the  one and o n l y  hunt  concept.  I f  an i n d i v i d u a l  hun t s  wi th  a bow and arrow 
dur ing  t h e  a rchery  season, then  he cannot  hunt  dur ing  any r i f l e  season. 
That 's  h i s  hunt  f o r  t h e  year .  Bas i ca l ly ,  t h a t ' s  t h e  reason w e  went t o  t h e  
season s t r u c t u r e  we t a l k e d  about. We f e e l  now t h a t  we've bo i l ed  a rchery  
hunting down to  t h e  r e a l  archery u s e r s ,  t h e  people who a r e  w i l l i n g  t o  p r a c t i c e  
wi th  a bow. I th ink  it 's c u t  ou r  wounding loss q u i t e  a b i t .  I th ink  t h e  
a rchery  people i n  Colorado a r e  v e r y  happy t h a t  we've gone t h a t  way too.  They 
th ink  now t h a t  t h e i r  s p o r t  p r e s e n t s  an image o f  a much c l e a n e r  type  
ind iv idua l .  I t ' s  no t  a person l i k e  m e  who p i cks  a bow up one day and goes  o u t  
hunt ing t h e  next  day, n o t  being a b l e  to  h i t  my h a t  on t h e  ground. In  f a c t ,  I 
was one o f  those  people who was weeded o u t  when we went to one hunt  type  
season because I'm j u s t  n o t  w i l l i n g  t o  spend t h e  amount o f  t ime it t akes .  I 
r e a l l y  f e e l  t h a t  Colorado now h a s  a f a i r l y  c l e a n  a rchery  season. We've g o t  
f i v e  or s i x  Colorado people h e r e  who a r e  f i e l d  guides.  I ' m  s u r e  t h a t  they 'd 
be happy t o  t a l k  about t h a t  too. 

Question: Ray t a lked  about  some s t u d i e s  t h a t  documented t h e  d i f f e r e n c e s  i n  
wounding l o s s  t o  t h e  v a r i o u s  methodology. I ' d  be most i n t e r e s t e d  i n  t h a t  
because t h a t ' s  one o f  t h e  th ings  we've t r i e d  t o  wres t l e  wi th ,  one of  t h e  
th ings  t h a t ' s  never,  t o  my knowledge, been quan t i f i ed .  

Answer: I ' m  s u r e  most of  you a r e  p r e t t y  much aware o f  q u i t e  a few o f  t h e  
wounding s t u d i e s  t h a t  have been done i n  t h e  p a s t ,  p r i m a r i l y  with c o n t r o l l e d  
herds  i n  smal l  a r e a s  when they  were a b l e  t o  have check s t a t i o n s ,  go  back i n t o  
t h e  f i e l d ,  and look a t  t h e  r e s u l t s .  What we d i d  i n  Arizona is, we s e n t  o u t  a 
hunter  ques t ionna i r e  survey ca rd  t o  each of  t h e  people who were drawn f o r  
archery,  muzzleloader,  o r  f i r e a r m s  f o r  e lk .  W e  g o t  a ve ry  good r e t u r n  on 
t h i s .  We a l s o  have hunter  check s t a t i o n s  i n  many cases .  Real ize t h a t  t h e  
ques t ion  on t h e  hunter  c a r d  is "did  you shoot  an  e l k  t h a t  you d i d  n o t  



recover"? W e  a r e  t r y i n g  n o t  to  ask  if they  wounded one. We're t r y i n g  to  g e t  
away from t h e  s o c i o l o g i c a l  problems wi th  t h a t .  We g o t  a v e r y  good r e t u r n .  W e  
d i d  p u t  toge ther  a l i t t l e  r e p o r t  t h a t  gave d i f f e r e n t i a l  wounding r a t e s  f o r  
t h e s e  animals. What I l i k e  t o  use  is t h e  term "wounding r a t e "  as opposed to 
wounding l o s s  because t h a t  g e t s  you a l i t t l e  b i t  away from, " w e l l  an  arrow 
doesn ' t  k i l l  as much a s  a b u l l e t  does,"  o r  "a musketbal l ,  i f  it h i t s  and 
doesn ' t  k i l l ,  i t 's  no t  a s  bad," What we found, and aga in  t h i s  is a vo lun ta ry  
r e p o r t  by t h e  hunters ,  w e  found t h a t  f o r  every e l k  harves ted  and r e tu rned  by 
an a rche r ,  t h e r e  was another  e l k  i n  t h e  f i e l d  wi th  an  arrow i n  it. Now, 
whether t h a t  e l k  d i ed  o r  n o t ,  we're n o t  making any s ta tements  on  t h a t ,  
There ' s  j u s t  one s tuck  f o r  every  one brought i n .  That w a s  12 t i m e s  what t h e  
r epo r t ed  wounding r a t e  w a s  f o r  t h e  f i rearm.  

The next  t h ing  t h a t  comes o u t  is people s a y  "well  t h e  e l k  is r i g h t  he re  50 
yards  away o r  less and you ' r e  shoot ing  a t  it with a bow." "It could  be  a 
thousand ya rds  away when you ' re  shoot ing  a t  it wi th  a gun, you don ' t  know i f  
you wounded it." These a r e  a l l  t h i n g s  we had to  look a t ,  b u t  t h e s e  were t h e  
f i g u r e s  t h a t  w e  g o t  back. \ 

Muzzleloaders repor ted  t h a t  t hey  had wounded them a t  t h r e e  t i m e s  t h e  r a t e  t h a t  
t h e  f i rearms  d i d  o r  one-quarter t h e  r a t e  t h e  a r c h e r s  d id ,  It was i n t e r e s t i n g  
t o  u s  to  s e e  what happened with t h a t  vo lun ta ry  response t h e  ve ry  next  year .  
The muzzleloader hunt  t h e  f i r s t  year  was cons idered  a very  d i r t y  hunt by our  
f i e l d  people. Muzzleloaders a r e  a r e l a t i v e l y  t i g h t l y - k n i t  group i n  Arizona. 
It was passed around t h a t  when they  g o t  t h e i r  survey ca rd  t h e  next  year  t o  s ay  
"no', and r e s u l t s  on t h a t  dropped approximately t o  one-quarter o f  what t hey  
were t h e  f i r s t  year .  However, w e  had kind o f  t r i c k e d  them because w e  had a l s o  
done it t h e  year  before.  So, w e  had two y e a r s  o f  d a t a  before  they  were a b l e  
t o  make t h a t  change. Tha t ' s  t h e  r e s u l t s  from our  s tudy,  and i f  anybody is  
i n t e r e s t e d  i n  it, w r i t e  t o  me and 1'11 t r y  t o  g e t  t h e  r e p o r t  t o  you. 

Question: Could you r e p e a t  those  r a t i o s  again.  

Answer: For every  hundred e l k  o u t  t h e r e ,  f o r  every  one t h a t  you wound with a 
f i rearm,  you ' re  going to  wound t h r e e  of  them wi th  a muzzleloader and 12 of 
them wi th  a bow f o r  t h e  same number o f  animals harvested.  

Question: Before you run o f f ,  you t a l k e d  about  t h e  s a t e l l i t e  te lemetry.  How 
many r ad ios  do  you have ou t?  What a r e  you looking f o r ,  j u s t  movement, o r  
h a b i t a t  s i t e s  o r  whatever. Can you j u s t  exp la in  what you ' re  looking f o r  and 
how you're  going about  it? I d o n ' t  know anything about t h a t  s o r t  o f  th ing .  

Answer: The French and NASA g o t  t oge the r  and launched a s a t e l l i t e  c a l l e d  t h e  
ARGOS s a t e l l i t e .  W e  have one r a d i o  c o l l a r  o u t ,  so hopefu l ly  we're no t  going 
t o  l o s e  it any year  soon. The r a d i o  c o l l a r  is much l a r g e r  than  normal. It  
has  a t r a n s m i t t e r  powerful enough t o  h i t  t h e  s a t e l l i t e  each time it comes 
over .  The s a t e l l i t e  then  t r a n s m i t s  t h e  d a t a  t o  Tolouse, France. Then w e  t r y  
t o  g e t  t h e  d a t a  back from France. ~ t ' s  been d i f f i c u l t  b u t  it is coming back 
to  us.  Telonics  is t h e  one t h a t  p u t s  o u t  t h e  r a d i o  c o l l a r .  What we're 
looking a t  being a b l e  t o  do  is t o  come up with a system where w e  can  send t h e  
s i g n a l  from t h e  e l k  t o  t h e  s a t e l l i t e  and back t o  Arizona. W e  hope t o  g e t  t h a t  



p r e t t y  quickly. What we're doing pr imar i ly ,  s ince  t h i s  is j u s t  a test 
procedure r i g h t  now, is we're j u s t  seeing i f  it w i l l  work and we're t r y i n g  to 
determine home range and movement of  t h e  e l k .  Once we've g o t  t h a t ,  we're 
coming up with a series o f  GIS maps f o r  Arizona and then you can j u s t  l a y  t h e  
movement g r i d  over t h e  GIs h a b i t a t  map. you would be a b l e  to determine home 
range and time spent  i n  each o f  t h e  d i f f e r e n t  h a b i t a t s ,  hopefully. 

~uestion: Is t h i s  on a cow, b u l l ,  c a l f ,  what was it p u t  on? How long is t h i s  
radio good fo r  before it ceases  working? 

Ansuer: It was pu t  on a cow. I ' m  so r ry ,  I don ' t  know how long t h e  r ad io  is 
good for .  I th ink i t ' s  on t h e  order  of  t h r e e  years  but  I don ' t  know. It 
hasn ' t  run o u t  ye t .  

Question: I hear it 's a 200-foot antenna t h a t ' s  r e a l l y  causing you some 
trouble.  

I ' m  cur ious  t o  ask some o f  t h e  de lega tes  from Washington, Oregon, Colorado and 
Montana who have some very extens ive  seasons now, a l o t  of s p e c i a l  seasons 
t h a t  extend over a good p a r t  of  t h e  year ,  i f  t h e r e  is any concern o r  growing 
concern over t h e  impacts t h a t  extended hunting seasons o f  var ious  forms may 
have on populations. W e  know t h a t  habi ta t -use  p a t t e r n s  a r e  very much a f f e c t e d  
by human dis turbances  i n  t h e  f o r e s t  environment, and pr imar i ly  those  are 
hunting a c t i v i t i e s .  It seems t h e r e  a r e  a g r e a t  many a r e a s  now where e l k  a r e  
subjected t o  hunting from l a t e  summer through spr ing  and I ' d  j u s t  l i k e  to  open 
t h a t  up and s e e  what kind of  comments w e  come up with,  

Answer: I ' m  m l f  Johnson from Washington. W e  a r e  concerned about tha t .  W e  
do have hunts  t h a t  s t a r t  a s  e a r l y  a s  t h e  f i r s t  p a r t  o f  September and end a s  
l a t e  as t h e  end o f  Ilecember. W e  s a i d  t h a t  we would not  have any hunting a f t e r  
December except fo r  damage con t ro l .  W e  do have some damage c o n t r o l  hunts.  W e  
a r e  concerned about t h e  September hunts.  We're looking a t  them, as I s a i d  
before, i n  t h i s  resource a l l o c a t i o n  program. W e  s a i d  we'd look a t  them f o r  
th ree  years  and then make some judgment a s  t o  whether it 's had an adverse 
impact, We haven' t  made t h a t  evaluat ion  ye t .  

For Oregon, c a n ' t  add much to what was sa id .  W e  do  have some concern. W e  axe 
t e s t i n g  e f f e c t s  of e a r l y  bowhunting i n  one u n i t  i n  nor theas tern  Oregon. 
Archery hunting i n  Oregon usua l ly  opens the  middle or t h e  l a t t e r  p a r t  of  
August. There is  some concern o f  having an  e f f e c t  on c a l f  r a t i o s .  Other than 
t h a t ,  we're ta lk ing about it and thinking about it bu t  nothing has  been done 
yet .  

In Idaho, our  f i r s t  archery season a c t u a l l y  opens the  20th of  J u l y  and the  
l a s t  one c l o s e s  December 31st .  However, on a l a r g e r  bas i s ,  w e  have 
t r a d i t i o n a l l y  had a 68-72 day season. In our back country, t h e r e  a r e  about 
nine u n i t s  t h a t  a r e  b a s i c a l l y  road less  with long seasons s ince  t h e  50's. Elk 
production i n  t h e  a r e a  is no d i f f e r e n t  than a r e a s  having nine-day seasons. In  
f a c t ,  w e  probably observe a s  good a production i n  those  a r e a s  a s  i n  some five-  
day season a r e a s  with a whole m e s s  of people. I th ink  we're fo r tuna te  i n  
having only about 70,000 e l k  hunters  i n  t h e  s t a t e .  The key i s  t o  not  have t h e  
g r e a t  crowds o f  people l i k e  Colorado and Oregon have been enjoying fo r  so 



long. W e  have 30 some b u l l s  pe r  100 cows i n  t hose  a r e a s ,  I n  t h e  back 
count ry ,  w e  have good c a l f  product ion.  ~ ' d  have to ask  one o f  t h e  guys 
s i t t i n g  o u t  t he re .  I don ' t  know what t h e  a c t u a l  count  is bu t  I would s a y  it's 
over  35 p o s s i b l y  a s  h igh  as 42 o r  43. Mike(?) what is it i n  your s e c t i o n  o f  
t h e  back country? 

Genera l ly  around Big Creek, it 's running 40-45. 

I was j u s t  going to  p o i n t  o u t  t h a t  one herd i n  my coun t ry  is hunted i n  J u l y ,  
somewhere around t h e  20th of  ~ u l y ,  and those  e l k  a r e  hunted i n  a v a r i e t y  o f  
hunts  t h i s  year ;  l a s t  year  to  t h e  19th o f  January. Las t  y e a r ' s  cow:calf r a t i o  
was i n  t h e  a r e a  o f  r i g h t  close to 50 c a l v e s  per  100 cows. 

In 1985-86, t h a t  hunt  a c t u a l l y  s t a r t e d  t h e  20th o f  J u l y  and ended t h e  19 th  day  
o f  January. It 's an  a r e a  where w e  d o n ' t  need e l k  and they 've  done v e r y  w e l l  
a s  f a r  a s  ch ron ic  depreda t ion ,  and t h e y  a r e  ve ry  product ive ,  

W n t a n a ' s  a r che ry  season s t a r t s  about  t h e  6 t h  or 7 t h  o f  September, The 
g e n e r a l  r i f l e  season concludes t h e  end o f  November, W e  d o  have some la te  
hun t s  t h a t  d e a l  mainly wi th  e i t h e r  sma l l  depreda t ion  problems o r  Yellowstone 
Nat ional  Park e l k  migra t ing  o u t ,  which w i l l  go  on  u n t i l  t h e  middle o r  lat ter 
p a r t  o f  February. W e  haven ' t  no t i ced  any problems i n  terms o f  c a l f  product ion 
or s u r v i v a l  wi th  t h e s e  hunts .  I n  B i t t e r r o o t  Valley, for probably  15 y e a r s  up 
u n t i l  t h e  e a r l y  7 0 g s ,  w e  had g e n e r a l  r i f l e  hun t s  t h a t  s t a r t e d  t h e  15 th  o f  
September and went j u s t  about u n t i l  Christmas. Comparing cow:calf 
hun t s  wi th  t h e  cow:calf r a t i o s  t h e  las t  e i g h t  or t e n  yea r s ,  t h e r e ' s  v i r t u a l l y  
no d i f f e r e n c e  a t  a l l .  W e  a r e  looking a t  an  area i n  southwestern Montana 
regard ing  a r che ry  hunt ing and t h e  impact on a r c h e r s  hunt ing  du r ing  t h e  r u t .  
That s t udy  has  j u s t  been funded. W e  w i l l  be t ak ing  a l i t t l e  more i n t e n s i v e  
look t h e r e ,  b u t  w e  r e a l l y  d o n ' t  see any problems a t  t h i s  t i m e .  

In  Colorado, t h e  a r che ry  season  is normally t h e  f i r s t  season open. Next year  
it w i l l  open mid-August. W e  do have some seasons  t h a t  run a s  la te  as 
Januzry 1, and o c c a s i o n a l l y  some game damage hun t s  even l a t e r  t han  t h a t ,  
Th i s  is perceived as a b i g  problem by t h e  p u b l i c  i n  Colorado, and w e  hear  a 
lot  about  it. They s a y  you ' re  hunt ing t h e s e  animals;  you ' re  running them from 
about mid-August a l l  t h e  way u n t i l  middle of t h e  w in t e r ,  t hey  d o n ' t  have a 
chance to  res t ,  t hey  d o n ' t  have a chance t o  breed,  and t h a t  sort o f  th ing .  

There is a n  a r t i c l e  i n  t h e  most r e c e n t  Journa l  o f  W i l d l i f e  Management about  
t h i s  very  t h i n g  i n  Utah. We've t a l k e d  about  delayed breeding p o s s i b l y  being 
caused by i r r e g u l a r  r i f l e  seasons  i n  Utah. MY pe r sona l  b e l i e f  is t h a t  a r che ry  
and muzzleloader hunt ing probably a r e  n o t  g r e a t  f a c t o r s  i n  changing breeding 
days,  a t  l e a s t  f o r  e l k  i n  Colorado. The Colorado Commission t h i s  year  
d i d  reduce t h e  number o f  days  i n  la te  September t h a t  a r c h e r s  and muzzleloaders  
could  hunt ,  s p e c i f i c a l l y  because t hey  and t h e  p u b l i c  a t  t h e  meeting f e l t  t h i s  
bus iness  o f  chas ing  t h e  e l k  around was s e r ious .  They f e l t  they  should n o t  be 
hunt ing them so much du r ing  t h e  r u t .  The season  w i l l  end t h e  20th t h i s  yea r ,  
and nex t  season won't open u n t i l  October 6 t h  or 7 t h  or 8 th .  

Persona l ly ,  I am more concerned about  extremely l o w  bu1l:cow r a t i o s  t han  I a m  
about t h e  longer  season,  p a r t i c u l a r l y  i f  t h e  a r che ry  and muzzleloader seasons  
a r e  l i m i t e d  en t ry .  W e  have about  5,000 muzzleloader l i c e n s e s .  I t h i n k  w e  



have more people o u t  t h e r e  c u t t i n g  wood and backpacking and r i d i n g  ho r ses  and 
t h i n g s  l i k e  t h a t  than  w e  do  hunt ing,  I d o n ' t  view t h a t  as a b i g  problem. 
I do have good d a t a  i n  some u n i t s  o n  t h e  r e l a t i o n s h i p  between c a l f  p roduct ion  
and bu1l:cow ratios, In  t h e  upper Rio Grande River v a l l e y ,  I have 20 y e a r s  o f  
d a t a  and I gave a paper a t  t h e  Elk Symposium i n  mgan,  Utah a couple  o f  y e a r s  
ago about  t h i s .  It r e l a t e s  more to &in's ques t ion  about what l e v e l  do  you 
s t a r t  t o  s e e  a change i n  c a l f  product ion o r  s u r v i v a l ,  I be l i eve  it t o  be  
around 8-10 b u l l s  per  100 c o w s .  I n  t h e  upper R i o  Grande, w e  went f o r  15 y e a r s  
with more than  55 o r  60 c a l v e s  pe r  100 cows. W e  had more than  10-15 b u l l s  per  
100 cows. When t h a t  l e v e l  dropped below about  7 o r  8 b u l l s  per 100 cows, 
we've dropped to  a s  l o w  as 25-30 c a l v e s  per  100 cows. The h i g h e s t  we've had 
i n  t h e  l a s t  5 y e a r s  has  been 40-41 c a l v e s  per  100 cows. So, I pe r sona l ly  a m  
more concerned about t h a t  bu1l:cow r a t i o ,  I don ' t  know whether i t 's  a 
behaviora l  t h ing ,  whether t h e  s p i k e  b u l l s  a r e  breeding l a t e r .  As I mentioned 
e a r l i e r ,  t h e  c a l v e s  a r e  spread  a l l  over  t h e  gamut o f  b i r t h  d a t e s  now. I don ' t  
know i f  i t ' s  behaviora l  or whether it 's b i o l o g i c a l  with those  e l k ,  n o t  being 
capable of  breeding t h e  f i r s t  e s t r u s ,  W e  don1 t know e x a c t l y  what1 s going on ,  
b u t  w e  do have some concerns.  

For Colorado, I 'd  l i k e  to  comment a l i t t l e  b i t ,  We have t w o  e l k  movement 
s t u d i e s  t h a t  we've done. Bas i ca l ly ,  what happens during t h e  a rche ry  and 
muzzleloader seasons  is  you d o n ' t  s e e  major d i s t r i b u t i o n a l  changes on  e l k ,  
They've been f a i r l y  l a r g e  samples, That f i r s t  day of r i f l e  season,  major 
t h i n g s  happen to  e l k  herds.  I t h i n k  it's a matter o f  cumulat ive d i s tu rbances  
t h a t  occur  a s  w e  go  to  h igh  d e n s i t y  hun te r s  and a r i f l e  season,  

Bob, I ' d  l i k e  t o  add a b r i e f  comment t o  t h a t .  There's The E1K Workshop r e p o r t  
t h a t ' s  a v a i l a b l e  i n  t h e  p o s t e r  room for you to h e l p  yourselves,  The 5,000 
people t h a t  p a r t i c i p a t e d  i n  t h a t  process ,  a t  least f o r  Oregon, i d e n t i f i e d  
excess ive  season l eng th  as something of  cons ide rab le  concern. It may i n  f a c t  
be t r u e ,  t h a t  t hey  don ' t  have t h e  pe rcep t ion  t h a t  w e  might have as managers 
about how b ig  a n  impact t h a t  may be. so ,  i f  t h a t  pe rcep t ion  is t h e r e ,  w e  
probably do o w e  people t h e  kind o f  information they  need to perhaps soothe  
t h e i r  f e e l i n g s  a l i t t l e  b i t  t h a t  t h e  beginning d a t e  i n  August and t h e  ending 
d a t e  i n  mid-January is no t  an across-the-board t o t a l  impact on a l l  our  e l k  
herds  a c r o s s  t h e  state as some people seem t o  perce ive  they  are .  So, a t  l e a s t  
w e  can  s a y  c l e a r l y  t h a t  a lo t  o f  people do  i n  f a c t  have s t rong  f e e l i n g s  about  
season length .  

Along t h i s  l i n e ,  I th ink  t h a t  something c l e a r l y  needs t o  be  s a i d  t h a t  a lo t  of  
u s  a r e  a f r a i d  to  say,  W e  as p r o f e s s i o n a l  w i l d l i f e  people p r i m a r i l y  r e f e r r i n g  
t o  t h e  s t a t e s ,  we're i n  t h e  r e c r e a t i o n  bus iness ,  N o  longer  a r e  w e  i n  t h e  
w i l d l i f e  biology bus iness  s o  much, we're i n  t h e  r e c r e a t i o n  business .  W e  meet 
pub l i c  r e c r e a t i o n a l  demands. Tha t ' s  what we're t a l k i n g  about  here .  The 
pub l i c  h a s  t h e  percept ion  r i g h t  now t h a t  its l eng th  o f  season ,  e s p e c i a l l y  a 
lo t  o f  t h a t  nonconsumptive publ ic .  we need to make it v e r y  c l e a r  t h a t  t h e s e  
r e c r e a t i o n a l  o p p o r t u n i t i e s  r e s u l t  i n  a minimal d i s tu rbance  on those  
populat ions.  W e  need t o  focus  i n  those  d i r e c t i o n s  wi th  t h e  f u t u r e  of 
w i l d l i f e .  

Question: Referr ing to  B r i t i s h  Columbia and t h e  c a l f  pe rmi t s ,  what happened 
with t h a t  kind o f  season when h u n t e r s  a r e  r e s t r i c t e d  t o  hunt ing ca lves?  



Answer: F i r s t  o f  a l l ,  t hey ' r e  undersubscribed. M o s t  o f  t h e  LEH pe rmi t s  i n  
t h e  Province a r e  oversubscr ibed ,  b u t  c a l f  e l k  hun t s  a r e  among t h e  few t h a t  a r e  
undersubscribed. Usual ly what happens is an ove r subsc r ip t ion  i n  a r e a s  l i k e  
Vancouver I s land .  The hunter  has  t h e  o p t i o n ,  i f  he a p p l i e s  f o r  e l k  on  t h e  
I s l and  and doesn ' t  g e t  drawn, o f  say ing  h e ' l l  t a k e  a s u b s t i t u t e  permit .  Q u i t e  
o f t e n  h e ' l l  end up g e t t i n g  a c a l f  permit  i n  t h e  Kootenays. You have a lo t  o f  
h u n t e r s  t h a t  d o n ' t  t u r n  up f o r  t h e i r  hunts ,  and t h a t ' s  one o f  t h e  reasons  why 
t h e r e  is o n l y  a 20 pe rcen t  succes s  r a t e .  Tha t ' s  b u i l t  i n t o  t h e  t o t a l  number 
of pe rmi t s  t h a t  a r e  a l l o c a t e d .  AS to what happens t o  t h e  herds ,  a l o t  of 
u n i t s  a r e  designed t o  t r y  t o  reduce so-cal led homesteader popula t ions  i n  t h e  
Rocky Mountain t rench ,  These r e s i d e n t  he rds  t h a t ,  a s  t h e  popula t ion  bu i ld s ,  
have been s t ay ing  down i n  t h e  lower Rocky Mountain t rench.  

These have been causing a g r i c u l t u r a l  problems. The o b j e c t i v e  o f  d i r e c t i n g  a 
l o t  o f  r e c r e a t i o n  o n t o  t h e  c a l v e s  and t h e  cows i n  t h a t  s p e c i f i c  a r e a  is to 
reduce t h e  herd.  Between t h e  hunt ing season and t ak ing  some o f  t hose  animals  
a s  t r a n s p l a n t  s tock  f o r  t h e  n o r t h e a s t  p a r t  o f  t h e  province,  some o f  t h e  
problems a r e  subs id ing ,  a l though it depends on who you t a l k  to. If you t a l k  
t o  t h e  ranchers ,  t h e  problems a r e n ' t  subs id ing  a t  a l l ,  I f  you t a l k  to Ray 
everything is under con t ro l .  So, i t 's  hard to say. But, I t h i n k  t h a t  t ype  o f  
s e l e c t i v e  s t r a t e g y  is going to  be cont inued.  W e  w i l l  t r y  and h i t  some o f  
t hose  homesteader e l k  before  t h e  migratory e l k  come down and mix wi th  them f o r  
win ter ,  You don ' t  want t o  have a massive k i l l  down t h e r e  cause  you ' re  h i t t i n g  
some o f  t h e  migra tory  animals  t h a t  he doesn ' t  want jeopardized i n  terms o f  
overharves t ,  The o t h e r  t h ing  t h e s e  hun t s  do  is shed some o f  your r e c r e a t i o n  
away from o t h e r  hun t s  and g i v e s  some hun te r s  an oppor tun i ty  t o  k i l l  an  e l k  
pe r iod .  For some h u n t e r s ,  t h a t ' s  a l l  t hey  want to do. They want to g e t  some 
meat f o r  t h e  f r e e z e r ,  and t h a t  t a k e s  some o f  t h e  p re s su re  o f f  t h e  b u l l s .  
That ' s  helped o v e r a l l  to main ta in  b u l l  escapement. With a b i t  higher  b u l l  
escapement and reducing t h e  a n t l e r l e s s  component o f  t h e  popula t ion ,  you 're  
a f f e c t i n g  t h e  bu1l:cow r a t i o s .  AS a r e s u l t ,  t h e  o v e r a l l  s t r u c t u r e  o f  t h e  
herds  post-season is what we'd cal l  a l i t t l e  more balanced wi th  35 b u l l s  per  
100 cows. 

Question: How come you o f f e r  c a l f  pe rmi t s  i n s t ead  o f  j u s t  a n t l e r l e s s  
permits? Don't you have a b ig  problem with i l l e g a l  k i l l s ,  shoot ing  y e a r l i n g  
cows or a d u l t  cows, confusing them with ca lves?  

Answer: I c a n ' t  r e a l l y  speak on t h a t  i n  terms o f  t h e  enforcement. 
Obviously, t h e r e  a r e  s i t u a t i o n s  where i t 's happened, o f  course.  A person has  
a ca l f -only  permit  and h e ' l l  t a k e  a y e a r l i n g  o r  a cow. It's p r e t t y  w e l l  up to 
t h e  d i s c r e t i o n  o f  t h e  ind iv idua l  conserva t ion  o f f i c e r .  You can g e t  a permit  
f o r  a cow o r  a c a l f ,  an  a n t l e r l e s s  permit ,  s o  obvious ly  t h e  hunter  may select 
f o r  t h e  mature animals.  But aga in ,  t o  a f f e c t  t h e  popula t ion ,  t hey  want to 
focus  a lo t  o f  t a k e  on  t h e  c a l f  components. I guess  t h e r e  would be some 
i l l e g a l  a c t i v i t y  going on. YOU j u s t  have t o  monitor over  t i m e  and a d j u s t  
t o t a l  permi ts  to  t a k e  i n  t hose  cons ide ra t ions .  
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Good morning. I'm really happy to be here. I came in last night from Denver 
and it's really a pleasure to be here in Coos Bay. As Dan mentioned, I'm an 
Oregon State graduate and a native Oregonian. My parents are still here and I 
have a lot of roots in Oregon. 

When I look around the room, in my professional career I've moved around a 
fair amount, there's a lot of fine memories here. In fact, I just bumped into 
Dr. Donaldson. He was my limnology instructor. 

I have to tell you about the mcky Mountain Elk Foundation so that you'll have 
a clearer understanding. A lot of people who know Montana have a hard time 
comprehending that our organization is based in Troy. Troy isn't even on most 
of the Montana maps, ,Libby is the closest town of any major significance. 
And, unless you want to go to Libby, you don't just drive through it. So, 
we're sort of isolated. 

The Rocky Mountain Elk Foundation basically was born in Troy, Montana, in 
early 1984. We're chartered under state and federal laws as a nonprofit, 
charitable corporation. In concept, the Rocky Mountain Elk Foundation will be 
for elk what Ducks Unlimited has been for waterfowl, When we say that, it's 
kind of scary because of what ~ucks unlimited has done; how efficient and how 
large they are. But, we really believe there is similar potential for our 
organization. 

Some people have pointed out to us that the Foundation name implies a regional 
focus, but that isn't the case. We are interested in elk throughout their 
range in North America. I hope that our contribution to help offset some of 
the costs of the Jim Harper monograph is a clear demonstration of that. 

We attained nonprofit status in May of 1984. About six months later, we 
published our first Bugle. That's our quarterly magazine that perhaps most of 
you are familiar with and associate with the Rocky Mountain E l k  Foundation. 

It was the next fall that I began to get involved with the Foundation. Lance 
Schelvan was editor of the Bugle and a close friend of mine. He came to-me 
with some of their mail and some of the articles that had been sent for 
publication and asked for some technical advice. So, I began to make reviews 
and to get very involved with the Foundation. About November or December of 
that year, we put together a program for our first national convention in 
Spokane. That was a very interesting experience. My whole career had been 
spent with state and federal agencies, and I'd never worked with a private 
organization before. With the Forest Service, when you want to do something 
you start with the boss, the resource assistant, then the Forest Supervisor. 
Then, you go to the Rangers and pretty soon you've covered the layers and 
hopefully convinced everybody the idea is good. Then, maybe something can 
happen. With our organization, three of us surrounded a bottle of wine in 
Lance's living room and put together the first convention. There's no hint of 



a bureaucracy the re .  W e  d i d n ' t  know what to  expec t  i n  Spokane, W e  h e l d  our  
convention about  t h r e e  b locks  from t h e  uni ted  Gospel Mission f i g u r i n g  t h a t  i f  
a l l  else f a i l e d ,  w e  could  f i l l  t h e  s e a t s  i n  s h o r t  o rde r  by o f f e r i n g  a h o t  
meal. W e  d i d n ' t  need to d o  t h a t .  Over 500 people r e g i s t e r e d  for our  
convention. And i n  t h e  p a s t  year ,  we've enjoyed t h e  same t r a c k  record.  Every 
t i m e  we've he ld  a meeting, every  t i m e  we've organized something, we've been 
overwhelmed by t h e  a t tendance ,  

W e  went through t h e  sp r ing  focusing m o s t  o f  ou r  energy on g e t t i n g  ou r  a c t  
t oge the r ,  p u t t i n g  o u t  Bugles,  and planning ahead. In August o f  l a s t  y e a r ,  we 
he ld  our f i r s t  nonconvention-type meeting, c a l l e d  a fundra i se r  o r  workshop, 
i n  F l a g s t a f f ,  Arizona. Workshops we've sponsored have been t echn ica l ly -  
o r i e n t e d ,  We're p u l l i n g  toge the r  b i o l o g i s t s ,  admin i s t r a to r s ,  managers, 
commissioners o r  whoever is involved t o  focus  on i s sues .  In  F l a g s t a f f ,  it was 
t h e  i s s u e  of  e l k  and c a t t l e  forage  a l l o c a t i o n s  and t h e  a s s o c i a t e d  management 
problems. It  was ve ry  succes s fu l ,  I n  August, about a week o r  two l a t e r ,  we 
had a fundra i se r  i n  P o c a t e l l o  t h a t  was more l i k e  a D.U. banquet t o  r a i s e  funds 
f o r  a s p e c i f i c  p r o j e c t .  W e  were a b l e  t o  kick some o f  t h a t  money back to Idaho 
f o r  an  e l k  t r a n s p l a n t .  In  December of 1985, w e  had a combination workshop and 
fundra i se r  i n  K a l i s p e l l ,  Eilontana. I s e e  a l o t  of guys he re  t h a t  helped p u t  
t h a t  toge ther  t o  make it work. When I was planning t h a t  one ,  I had 
a s p i r a t i o n s  o f  about  85-90 people a t  t h e  workshop; w e  had over  130. I th ink  
t h a t  i n d i c a t e s  t h e  i n t e r e s t  i n  e lk .  That workshop focused o n  q u a l i t y  i n  terms 
o f  what kind o f  herd s t r u c t u r e s  we would have, what kind o f  hunt ing 
oppor tuni ty  would be o f f e r e d  and what l a y  ahead f o r  t h e  s t a t e  o f  Montana. 

I e n l i s t e d  f u l l  t i m e  with t h e  Foundation i n  November of  1985, I in t end  t o  
work with t h e  Foundation i n  t h e  f u t u r e  a s  long a s  t h e y ' l l  have me. I th ink  
t h e r e  is a tremendous f u t u r e  t he re .  W e  have a board of d i r e c t o r s  and a board 
o f  advisors .  Our a d v i s o r s  inc lude  people l i k e  Dwight Schuh and J i m  Zumbo who 
a r e  well-known outdoor w r i t e r s .  W e  a l s o  have guides  and o u t f i t t e r s .  We're 
going t o  expand t h e  board o f  adv i so r s  i n t o  more t e c h n i c a l  a r e a s  i n  t h e  
f u t u r e ,  We have r eg iona l  meetings and workshops scheduled r i g h t  now f o r  
F l a g s t a f f ,  Arizona aga in ;  Olympia, Washington; Lewiston, Idaho; Cody, Wyoming 
and Calgary, Alber ta ,  And, t h a t  j u s t  t a k e s  u s  up t o  Ju ly .  A t  our  r e c e n t  
n a t i o n a l  convent ion i n  Denver, w e  announced t h e  h i r i n g  o f  Gary Wolfe. I don ' t  
know if any o f  you he re  know Gary, b u t  I ' m  s u r e  some o f  your guys i n  t h e  
southwest do. Gary ho lds  a p h . ~ .  o u t  o f  Colorado S t a t e  and h e ' s  been t h e  
manager of Park Ranch f o r  t h e  last 12 years .  Gary 's  coming on f u l l  t i m e  f o r  
t h e  mundat ion  i n  May, working o u t  o f  Fo r t  Co l l i n s ,  Colorado. H e ' l l  be o u r  
southwest s t a t e s  coord ina tor  doing p r e t t y  much what I ' m  doing i n  t h e  no r the rn  
t i e r ,  

We're s e r i o u s  i n  a c o n s t r u c t i v e  way. 1t's n o t  our  g o a l  to  r e p l a c e  any 
e x i s t i n g  agencies  o r  people,  ~ t ' s  our  g o a l  to f a c i l i t a t e ,  where we can  be o f  
he lp ,  t h e  b e s t  management p r a c t i c e s  f o r  e l k .  W e  d o n ' t  want t o  own land ,  w e  
d o n ' t  own t h e  animals and w e  d o n ' t  want t o  g e t  u p  t o  our  neck i n  t h e  p o l i t i c a l  
process .  W e  want to  focus  i n  on i s s u e s ,  f i n d  o u t  where t h e  needs a r e ,  t hen  go 
a f t e r  them wi th  money and suppor t  where w e  can. I have a few s l i d e s  to  
i l l u s t r a t e  what I ' v e  s a i d  and 1'11 add a few more thoughts.  



There's Rocky Mountain Elk Foundation highway in Troy, and our building is in 
the background. We hope our logo will become familiar throughout the elk 
range, We reside in the heart of the mcky Wuntains and close to the 
Canadian border where one can literally hunt elk right outside the door. 

We enjoy a relatively low population area with an abundance of animals, That 
helps us focus on problems we're having in other areas. We're all hunters, 
believing in sport hunting, fair chase, quality of experience and a balance 
between opportunity and quality. We believe in diversity and quality 
management in terms of the herds. We're concerned about elk in all seasons, 
when the living is easy and when it isn't so easy. We're interested in all 
elements of their habitat; food, water, cover, proper mixes readily 
available. We really believe, and it's been reiterated in our meetings and 
what we're hearing from the people that show up there, that habitat is the 
bottom line. No habitat, no elk. In those areas where it seems the best 
thing to do is to leave the habitat alone, we're not promoting manipulation of 
everything. There are areas where it's probably best to just maintain the 
existing quality. 

We reside in the heart of some good elk country in northwest Montana. We're 
kind of smalltown boys in many ways, but a lot of our supporters and members, 
probably by far the majority, don't live in the heart of elk country. They 
come from cities and towns, urban environments. 

We've found that there is one thing we share, and that's the mystic as this 
majestic animal draws us together; what it means to us collectively and 
individually. We all enjoy the experience of the hunt and we all have a 
viewpoint about what elk and elk hunting means to us. 

A major program in the Foundation is publishing the Bugle. We think the Bugle 
pulls us together, pulls the issues together, It's our goal, through the 
pages of the Bugle, to inform and involve people as well as to provide a 
variety of entertaining issues. We're not a "me and Joe" hunting magazine and 
it's not our intention to become one, although we do sell over the newsstand 
because it's not a members-only publication. The Bugle is available in about 
35 states and four Canadian provinces. We've put over 300,000 copies of the 
Bugle out now. 

We have members in all 50 states, four Canadian provinces and several foreign 
countries at this time. We hear that people like to see elk and we like to 
celebrate the species with the art, beautiful photos from all over the range 
of elk. 

Another program is the one of conducting workshops on specific issues, At the 
Kalispell workshop, we focused on the issue of quality in management and what 
it means. We had guides, outfitters and hunters on the board, We had 
corporate timber biologists and state biologists on panels. I felt that some 
very important information was passed along. At the workshops, we can really 
tackle issues in small group sessions and get right down to what it is that's 
needed. This is where we think the Foundation can serve to facilitate. We 
can provide a neutral forum where issues can be shared, where all sides can be 



aired. At our meetings, we like to provide some good company and camaraderie 
where people can share their feelings and experiences on elk hunting and 
really come together and have a good time. 

We usually have art exhibits at our meetings, These pieces of art are for 
sale and sometimes they are used as auction items, varying from paintings to 
sculptures. One of the ways we raise funds is through auctions. People bid 
on and buy items like bronze sculptures and rifles. Also, one of the things 
we feature are trips where somebody could have what we think might be the 
ultimate experience in an elk hunt. And then to come back and relive that 
many times in their memory. 

We don't lose sight of our goal to provide funds for important projects, like 
handing over a check for $17,500 to the Arizona Game and Fish Department, from 
our most successful fundraiser to date. Indications are we're just starting 
to gain momentum in addressing a lot of the issues. We've put over $25,000 
into projects in four different states and that's just a beginning. It's been 
a year since we started these functions and we've come into direct contact 
with 2,000 elk workers and indirect contact with another 12,000 elk 
enthusiasts in the general public with our exhibits and other public 
displays. Couple that with nearly 300,000 Bugles that we've distributed and 
one can understand why we think we're beginning to get a feel for mainstream 
elk enthusiasts, what they're thinking and what they want; yet recognizing 
that we've got a lot of maturing of our own to do. 

There's tremendous interest, dedication and money among elk enthusiasts. Doug 
Farrell, Assistant Director of the Wyoming Game and Fish Department, made a 
point in his address at our Denver mnvention that we've passed through an era 
of environmental consciousness and now we're an era of economics, I was 
pleased to hear Dr. Donaldson make reference to values because we're 
interested in raising money to put into the elk resource. It takes money to 
get the information that we need to meet the challenges. We're into the area 
of economics. What we think that means is we've got to justify our existence 
economically. I know that in mntana they're going to take a hard look at 
that over the next few years. Having worked for the Forest Service for a 
number of years and being into situations where you're .arguing about the value 
of a particular timber sale and what that means in terms of elk habitat and 
having the foresters throw at you volumes of board feet per acre and what that 
means. We need some of that same kind of ammunition. 

Secondly, there are lots of knowledgeable folks out there, many who read 
voraciously and they read much more than Outdoor Life. Many people spend 
20 to 30 days a year hunting elk and they may spend two or three times that 
amount of time out there scouting for elk, just camping in elk habitat. There 
are some tremendously enthusiastic people out there and they're very 
knowledgeable. I think in sessions like this and talking among ourselves we 
tend to take some of the public too lightly. There are some very 
knowledgeable people out there and you can't pull the wool over their eyes. 
Those people want substantial comunication. They'll give us their support 
when they understand the issues and the choices. That has come out clearly to 
me at our meetings. We haven't had any sessions where we've had radical 
displays of position statements and things like that. W x t  of our sessions 



have been a group of people t h a t  a r e  l i s t e n i n g  very c l o s e l y  to  what's being 
s a i d  and weighing it heavily.  They want to  be involved i n  some o f  t h e  
decisions.  They're going to be t h e r e  t o  make t h e  input  when t h e  time is 
r i g h t  . 
These people want choices  i n  regard to  hunting opportunity,  They'll  support  
complex seasons and regula t ions  i f  t h e r e  is a good b io log ica l  b a s i s  f o r  i t  and 
i t ' s  been w e l l  explained to them. This came o u t  very c l e a r l y  i n  Denver i n  a 
sess ion  t h a t  d e a l t  s p e c i f i c a l l y  with t h a t  topic.  Again, these  people a r e n ' t  
dumb. Some o f  them w i l l  hunt i n  two o r  t h r e e  s t a t e s  a year .  m e y ' l l  t r a v e l  
a l l  over t h e  west looking f o r  t h e  b e s t  mix. And, a l o t  o f  them a r e  con ten t  t o  
hunt within t h e i r  home s t a t e ,  They understand when you come t o  them and say  
we c a n ' t  have a broad open genera l  season anymore; we've g o t  to  go t o  a r e a  
se lec t ions ,  l imi ted  e n t r y  permits, and he re ' s  why. They may not  l i k e  to 
swallow t h a t  p i l l ,  b u t  i f  they understand why, m o s t  o f  them are t e l l i n g  u s  
t h e y ' l l  l i v e  with t h a t .  Biologis ts  a s  a group must improve t h e i r  people 
management s k i l l s .  That came o u t  very c l e a r l y  i n  our sess ion  and t h a t ' s  
almost a d i r e c t  quote a s  w e l l  from mug  Crowe i n  h i s  t a l k .  He f e e l s  t h a t  
we've gone beyond t h e  era of populat ion management and we're i n t o  t h e  e r a  o f  
people management. That ties i n  with competing economic i s s u e s  a s  well.  W e  
f e e l  t h a t ' s  a r o l e  t h a t  t h e  Foundation can be very important in .  W e  can 
inform, w e  can educate, and we can work with a lot  o f  t h e  pub l i c s  through our  
workshops and fundra i se r s  and t h e  magazines, And, w e  can do t h a t  i n  
a s s i s t ance  with and i n  conjunction with a l l  of  t h e  guys o u t  here  t h a t  I see 
and l a d i e s  i n  t h e  audience and your agencies t h a t  you represent ;  w e  want to  do 
tha t .  

DISCUSSION 

Question: What's t h e  s i z e  of t h e  membership i n  t h e  Foundation? 

Ansuer: Let m e  g ive  you j u s t  a b r i e f  background on tha t .  A year ago our 
membership was around 3,000. In  October, it was close to 5,000. By December, 
it was 7,000, Now, w e l l  when I l e f t  Troy, it was 8,000. W e  c a l l e d  t h e  o f f i c e  
from Denver. W e  had 400 new memberships i n  t h e  o f f i c e  t o  process. W e  
probably picked up 500-1,000 memberships i n  Denver l a s t  week. So, w e  th ink by 
e a r l y  t h i s  spring we' l l  be pushing 10,000 members, 

To g i v e  some comparison, most of  you have heard o f  the  Foundation f o r  North 
American Wild Sheep. They've been around fo r  t e n  years  and t h e i r  membership 
is about 67,000. We're not  even two yea r s  o ld .  

A l i t t l e  b i t  of  background on the  Denver meeting, It's d i f f i c u l t  t o  p r e d i c t  
when you're growing as rap id ly  a s  w e  a r e  j u s t  what to  expect.  We planned f o r  
700-1,000 conventioneers, and we th ink w e  had about 900. W e  had 8-10,000 
people pass through our publ ic  e x h i b i t  a r e a  i n  Denver. A t  our  auct ion ,  w e  had 
probably 600 people i n  t h e  room and i n  a four-f ive hour period,  w e  generated a 
g ross  o f  $120,000. W e  grossed roughly $200,000 f o r  the  whole convention. It 
was a very expensive convention to  pu t  on so we don ' t  know y e t  what our  n e t  
w i l l  be. S t i l l ,  t he  f i g u r e s  i l l u s t r a t e  the  p o t e n t i a l  t h a t ' s  o u t  the re .  



Question: The money that you got from the auction, does that go back to the 
state that the auction is held in or does it go throughout the whole Rocky 
bbuntain elk region? 

Answer: It varies, Some of the items that we auction are hunts that are 
donated by guides and outfitters. There was one hunt that went for about 
$9,000. Sixty-five percent of that money goes to the Province that donated 
the hunt at the request of the guide/outfitter. Most of the offerings that 
were auctioned in Denver came with some strings attached. 

As a new organization, people are watching us and believe me I'm learning a 
lot in the business world. We know we can generate money for the elk 
resource, Business arrangements may be required on some of the things that 
are donated to the auction. Some of the money may have to go back in these 
business arrangements, We don't always get everything for free. Same of the 
artwork, some of the rifles, some of the hunts have strings attached. 

Some of the money will go to Foundation projects including publishing the 
Bugle. That's a very expensive proposition. We're looking at about $130,000 
a year for publication, We feel it's a very important project, reaching the 
pub1 ic . 
Question: If I understood you correctly, you said you had a forage allocation 
workshop in Arizona. What was the product? Was there a report or will there 
be? 

Answer: Yes, there is a summarization that came out. We did not produce 
proceedings as such, 

Mike Cupell, our advisor in Arizona, who was a candidate for Commissioner with 
the Fish and Game Commission, was in charge of that workshop. We do have some 
information from that. If you're interested 1'd be glad to supply it to you. 

We're learning the importance of providing information, We taped all sessions 
in Denver. To produce a Proceedings from something like that right now would 
be very difficult for us because of staffing. We think. we're going to go with 
tapes for awhile. 

Question: Any closing remarks? 

Answer: Remember, we're evolving in our philosophies on some issues and how 
we run our business. We'll adjust as we learn. We may make some mistakes. 
It's our intent through local fundraisers and regional meetings to build a 
fund for specific projects; that's my role as a biologist for the Foundation. 
Director of Field Operations is an awkward title but that's what I'm doing. 
I've worked with some of you in this room on identifying specific projects in 
your state or province. We use that information when we go into a town like 
Olympia, Washington, which is coming up in about three weeks. The money 
generated above costs is targeted for the Mt. St. Helens project. We see our 
momentum growing. We should be a lot more successful in the future. I use 
the example of Ducks unlimited and I ask you to realize Ducks unlimited has 
been around for 45 years. I'm sure they weren't generating budgets in the 
millions of dollars initially. We think there's a great future for us; be 
patient with us. 



EAVESDROPPING ON 
MONDAY EVENING WORKSHOPPING 

* About the Denver Convention (Rocky muntain Elk Poundation), on the first 
day we had quite a discussion - about quality elk management, We had four 
people representing various groups, outfitters, bull hunters and the 
Division of Wildlife. I spoke about quality elk management as we see it in 
the Colorado Division, 

I think the biggest thing was the considerable mount of discussion from the 
public and what they expected of us, I think clearly that there is, in my 
mind at least, a misconception that trophy and quality are the same thing. 
I don't see those two issues as the same, I basically told them I didn't 
think the states had room for this in their management plan, which was 
basically to provide for this unique system that occurs in America where 
everyone has the right to hunt, A trophy elk management style, and I define 
trophy elk management as somewhat like the European system. You basically 
maintain male/female ratios about one-to-one, you shoot the hell out of the 
females, holding elk populations below natural carrying capacities, and try 
to shoot animals in the six-eight-year-old range. I said there was no place 
for that in basic state wildlife management, 

We talked considerably then about what was quality and tried to separate 
that definition. Basically, Colorado has defined it with 20 areas that 
are managed for what is called quality elk management, That is, by 
limitation of licenses we are adjusting through time the bull/cow ratios to 
about 30 bulls per 100 cows post season. That gives us a measurable 
biological objective that we can shoot at, that we can attain and maintain. 
Also, to the hunter what that means is that through the limitation of 
licenses, he has a reasonable opportunity to take a mature bull, if he so 
chooses, in an atmosphere in which there is low hunter pressure because of 
the limited licenses. 

I emphasize that if he so chooses is a very critical portion of that 
definition because in those areas, especially when you are at 30 bulls post 
season, there is really no rationale not to take big bulls, Everyone of us 
had our own perceptions. MY perceptions were I figured I'd shoot cows in 
quality elk areas because I had the same opportunity as everyone else - 
hunting in that low hunting pressure situation. I still had a higher chance 
of taking an animal home. Part of my trophy display was the venison steak 
on the table. 

The group response to that I don't think was all that great. So I'm willing 
to discuss that with those people, and we did. I basically told them, and 
1'11 try to repeat it to you, that I don't think that they represented the 
total hunting package that we have to represent, The concern I had with the 
way I saw the Rocky Mountain Elk Foundation going, and that I had seen our 
Wildlife Commission going, was a response to this vociferous group of people 
who were saying that they want to kill bigger bulls. That indeed seems to 
be a growing thing. But, I didn't think that it was as big as what we were 
hearing. And, if we listened to our telephones, we would be doing something 
different. As for examples I used; for the 30,000 - 32,000 cow licenses 



t h a t  w e  o f f e r  every y e a r ,  we have i n  excess  o f  100,000 a p p l i c a t i o n s  o u t  o f  
t h e  160,000 e l k  hunter  l i c e n s e s  as w e l l .  me hundred thousand o f  t hose  
people apply  f o r  cow l i c e n s e s ,  Don't t e l l  m e  t h a t  they  want to  k i l l  a b i g  
b u l l .  The chances o f  drawing a cow l i c e n s e  a r e  tougher than  drawing one o f  
those  l i m i t e d  b u l l  l i c e n s e s  i n  t h e  q u a l i t y  ek a r e a s ,  even i f  you t a k e  o u t  
t h e  toughes t  one t o  draw i n ,  which i n  Colorado is about 16-to-1 and t h e  
bottom one is about four  t o  one. T h a t ' s  still a q u a l i t y  e l k  a r ea .  It 's 
tougher t o  draw a cow l i c e n s e ,  on t h e  average i n  Colorado, than  one f o r  
"qua l i ty"  b u l l s .  So, t h e  t rophy demand r e a l l y  wasn't t he re .  

Bas ica l ly ,  what we came down t o  i n  my po r t ion  o f  t h e  d i scuss ion  was t h e  
need t o  provide a wide v a r i e t y  o f  oppor tun i ty  f o r  hunters .  How w e  would do 
t h a t  is what we c a l l  t h e  patchwork of  o p p o r t u n i t i e s .  W e  provide an  a rchery  
season; a muzzleloader season. W e  p rovide  a wide v a r i e t y  o f  r i f l e  season 
op t ions  s o  t h a t  h u n t e r s  i n  some i n s t a n c e s  have t h e  oppor tuni ty  t o  hunt 
bugl ing b u l l s .  I n  most c a s e s  t hey  could  have a n t l e r  r e s t r i c t i o n  a r e a s  where 
they  hunt  b i g  b u l l s  i f  t hey  so d e s i r e .  In  t h e  f u t u r e  what w e  would be doing 
- what changes they  would see is, w e  would measure hunter  demands 
p ropor t iona l  t o  t h e  t o t a l  h u n t e r s  i n  t h e  s t a t e  and we would des ign  seasons  
t o  meet t h a t  p ropor t iona l  demand, Tha t ' s  about  where w e  l e f t  it, 

A concern I have regarding t h e  Elk Foundation and what I ' v e  seen w i l d l i f e  
agencies  going t o  is t h a t  they  s e e  t h i n g s  l i k e  a n t l e r  r e s t r i c t i o n s ,  going t o  
more trophy-type management a t  t h e  expense o f  t h e  g e n e r a l  hunt ing publ ic .  
I th ink  t h i s  is r e a l l y  a minor i ty  group t h a t  is very  vocal .  They a r e  keying 
i n  on t h e  d i r e c t i o n s  t h a t  we a r e  going. I f  w e  fo l low those  vo ices  t h i s  
year ,  t h e  o t h e r  group is going t o  come o u t  of  t h e  woodwork t h e  nex t  year  and 
w e ' l l  go  t h e  o the r  way. Tha t ' s  no t  good long-term management. That was one 
of  t h e  d i scuss ions .  

W e  t a lked  about  what hun te r s  were demanding, what they  wanted. I s t a r t e d  
o u t  my t a l k  by saying t h a t  I d i d n ' t  know what they 'wanted,  bu t  I r e a l l y  do, 
I th ink  they  want t h a t  wide d i v e r s i t y .  The Elk Foundation i n  g e n e r a l  is  a 
growing, p o t e n t i a l l y  po ten t  vo ice  o u t  t h e r e ,  It 's going t o  have a b i g  
e f f e c t  on us  i n  f u t u r e  e l k  management because they  a r e  going to  be t e l l i n g  
us  some o f  t h e  t h i n g s  they  want u s  t o  do. I ' m  no t  r e a l l y  s u r e  t h a t  they  a r e  
going t o  t e l l  u s  what t h e  pub l i c  r e a l l y  wants u s  t o  do. I th ink  t h a t ' s  my 
b igges t  concern. 

* Wouldn't t h a t  be a concern wi th  any group r ep resen t ing  a s p e c i a l  i n t e r e s t ,  
regard less?  

* The voice  t h e r e  i n  Denver was very  c l e a r l y  t rophy,  qua l i t y - type  management. 
I d o n ' t  t h i n k  we r e a l l y  want to d o  t h a t .  I don ' t  t h ink  t h a t ' s  t h e  r i g h t  
long-term d i r e c t i o n  f o r  u s  t o  go  with w i l d l i f e  management i n  t h i s  count ry ,  

* Would you r a t h e r  see a loose  k n i t  group o f  people o u t  t h e r e  with a seemingly 
broad pe r spec t ive .bu t  l i t t l e  o r  no o rgan iza t ion ,  o r  would you p r e f e r  t o  hear 
from an  organized and presumably more p o l i t i c a l l y  v i a b l e  group? 

* I th ink  what we need t o  do a s  w i l d l i f e  agencies  is b a s i c a l l y  t r y  Oregon's 
t a c t i c  and ask  t h e  h u n t e r s  "what do you wantn? Try t o  come up wi th  
q u a n t i f i a b l e  answers. Try t o  c a t e g o r i z e  people i n t o  va r ious  groups and then  



meet t h a t  demand with a d i v e r s i t y  of  oppor tuni ty .  I t h i n k  t h a t ' s  t h e  way 
we're going t o  have t o  go. I th ink  t h a t ' s  going t o  be t h e  t r i c k  i n  t h e  nex t  
four  o r  f i v e  years .  How do  we match t h a t  d i v e r s e  demand wi th  ou r  season 
s t r u c t u r e s  and not  jeopard ize  t h e s e  resources.  

* It a l l  depends on what you c a l l  a t rophy e l k .  I heard a d e f i n i t i o n  once, a 
t rophy e l k  is a dead e l k .  You know, it a l l  depends on  a pe r son ' s  
pe r spec t ive  . 

* The d i r e c t i o n  Colorado went t h i s  year ,  and w e  a r e  a f f e c t i n g  about  a t h i r d  of  
our e l k  hun te r s ,  our  g e n e r a l  l icense-buying e l k  hunters ,  we went t o  
four-point  b u l l  r e g u l a t i o n s  over  about  a t h i r d  of  our  s t a t e .  We'll reduce 
our e l k  h a r v e s t  nex t  year  between 3,700 and 4,000 head of  e l k .  It 's 
b a s i c a l l y  because people have t h e  percept ion  t h a t  a four-point  b u l l  e l k  
r egu la t ion  w i l l  make t rophy e l k .  Well, you know we know b e t t e r  than  t h a t ,  
The on ly  way you a r e  going t o  make s i x  and eight-year-old t rophy b u l l s  is 
you d o n ' t  k i l l  them till they  g e t  t o  be s i x  o r  e i g h t  y e a r s  o ld .  When you 
p u t  t h e  kind of p re s su re  t h a t  Colorado p u t s  on t h e i r  e l k  herds ,  we're j u s t  
s h i f t i n g  t h e  ha rves t  from y e a r l i n g  b u l l s ,  which i n  t h e  l a s t  few y e a r s  has  
been about  50 percent  o f  t h e  b u l l  e l k  ha rves t .  A l l  we're going t o  do is 
s h i f t  t h e  ha rves t  t o  two-year-old b u l l s  and t a k e  them o u t  l e s s  e f f i c i e n t l y  
than  when w e  o f f e r  them a s  yea r l i ngs .  

* What's your i l l e g a l  k i l l  with a branch a n t l e r  r egu la t ion?  

* We d o n ' t  have any exper ience  wi th  t h a t  r i g h t  now. Las t  year  was t h e  f i r s t  
year  we d i p  it, and w e  d i d  it i n  o n l y  one e l k  herd ,  t h e  White River e l k  
herd. We a f f e c t e d  about 25,000 e l k  hunters .  The White River e l k  herd draws 
about 25,000 e l k  h u n t e r s  and they  k i l l  4,000 to  5,000 e l k ,  a n t l e r e d  and 
a n t l e r l e s s ,  It 's t h e  l a r g e s t  e l k  herd i n  t h e  s t a t e ,  probably t h e  most 
popular e l k  herd i n  t h e  s t a t e .  But,  it has  a ch ron ic  l o w  bull/cow r a t i o ;  
4.7 last  year .  When p u t  under a n t l e r  r e s t r i c t i o n s ,  w e  p red ic t ed  we'd lose 
about a t h i r d  o f  t hose  hunters .  W e  a l s o  f igu red  a t h i r d  o f  t hose  would go 
someplace e l s e  t o  hunt  and a t h i r d  would say  " t o  h e l l  wi th  it, hunted he re  
a l l  my l i f e  and I ' m  going t o  cont inue  t o  hunt." Tha t ' s  about  what 
happened. We f igu red  we had between 6,500 and 8,000 e l k  hun te r s  t he re .  
It was r e a l l y  l i k e  a busman's hol iday.  There weren ' t  many hun te r s  around 
and it was a good th ing .  ~t was a p r e t t y  c l e a n  hunt.  Next year  is t h e  year 
t h a t s  going t o  t e l l .  Those h u n t e r s  a r e  going t o  come back t o  t h e  White 
River en masse. 

* They a r e  going t o  expec t  a whole bunch o f  branch a n t l e r e d  bul ls . . .  

* We have a p a r t y  l i n e  i n  Oregon. Bas i ca l ly ,  t h e  p a r t y  l i n e  is t h a t  a n t l e r  
p o i n t  r egu la t ion  is n o t  a s u b s t i t u t e  f o r  l i m i t e d  en t ry .  In  f a c t ,  it f o r c e s  
it. It w i l l  f o r c e  it i n  t h e  second year  when we have a l i t t l e  s t o c k p i l e  and 
w e  a r e  going t o  have t o  have l i m i t e d  en t ry .  So, our  p r e f e r r e d  p o s i t i o n  is  
l i m i t e d  e n t r y  without  p o i n t  r egu la t ion .  We have some p o i n t  r egu la t ion  i n  
Oregon because it has  been crammed down our  t h r o a t .  The bloody b a t t l e s  
we've gone through to  change t h a t  - we've j u s t  kind of  g iven  up. 

* W e l l ,  I ' v e  never r e a l l y  been a proponent of  a n t l e r  r e s t r E c t i o n s ,  b u t  my 
percept ion  o f  t h a t  changed a l i t t l e  b i t  a f t e r  l a s t  year .  We changed t h e  
White River b u l l  e l k  herd from a p o s t  season 4.7 b u l l s  t o  15.6 b u l l s  per  100 



cows in one year, We took one of our quality elk areas, which started out 
at about 7 or 8 bulls post season, and cut the number of bull elk hunters 
by two-thirds, yet we only reduced the harvest by about ten percent, In 
other words, when we put them through the drawing, we got efficient hunters 
and they killed elk at a very high rate. We actually changed the bu1l:cow 
ratio from 7 to 10, that's all we did in one year. 

* The experience in Oregon, and I draw on several places where we've tested 
it, is that there is some indefinable threshold that we have to find under 
point regulations that represents about the right number of people, and if 
there are more people than that, the competition and such triggers 
carelessness, We lay down sublegals and we've got a bad problem. If it 
happens that we are dealing with a situation where demand doesn't cross that 
threshold, we're not forced to limited entry. We went through the same 
thing on four-point buck regulations. When we didn't have the limited entry 
constraint, they came with the expectation that it's had time to build a 
stockpile - here they came, no constraints. We made a mistake. We had to 
go limited entry. So, we just developed a party line both with elk and 
deer. 

Mr. Commissioner if you are talking about escaping limited entry with a 
point regulation, we will recommend it loud and clear for you the second 
year, and then the third year you're going to be in trouble because that's 
when the problems are going to occur, we are going to say, O.K. once again 
we recommend limited entry because of our experience, 

\ * Well, that's interesting because we are going into our second year now and 
we're basically taking the "let's see what's going to happen" attitude. A 
lot of our field people are having a great deal of heartburn about what's 
going to happen to the White River elk herd. 

I know that there is some documented evidence of what I call freeway 
syndrome - when you get people in there in high densities and a high 
pressure hunting situation, it becomes a very dirty hunt. I don't know what 
those thresholds are. 

* We're doing some modeling in Oregon, not nearly as sophisticated as yours, 
(Colorado) and what we're finding with our point regulation is an absence of 
about a third of the sublegals that should be there in the post-season bull 
ratio. In some cases we say they can slip them out over the boundary into 
the next unit. But, in some cases we have some real clean units, And, of 
course, we've got a little dilemma on one I'm thinking about in eastern 
Oregon where they "flyn all over the damn place in the summertime and get 
shot elsewhere. But, it does appear that, by and large, the bull ratio 
never lives up to what's modeled based on the calf ratio. Maybe that's a 
real rudimentary system, I mean it's stone-age stuff, but nevertheless 
that's what our data is telling us. We can't explain those losses if we 
haven't documented dead animals, sublegals, or documented cases or reports 
of people moving across unit boundaries with sublegals in order to get into 
a legal unit, So, it will be interesting, you know, if it happens that 
Colorado finds out in the second or third year "where are all these 
sublegals that should be in that post-season population"? 



* W e l l ,  I t h i n k  wi th  t h e  h igh  d e n s i t i e s  o f  hun te r s  t h a t  w e  d e a l  with,  and t h e  
massive check s t a t i o n  o p e r a t i o n  t h a t  w e  p l an  f o r  White River,  t h a t  a t  l e a s t  
w e ' l l  begin to g e t  some f e e l  for t h e  amount o f  it t h a t ' s  occur r ing .  

* The th ing  I guess  I ' m  a  l i t t l e  anxious about  is, f o r  example, t h e  S t a t e  o f  
Washington h a s  some three-poin t  r e g u l a t i o n  going on now i n  western 
Washington and they  a r e  advocat ing t h i s  kind o f  r egu la t i on .  It 's n o t  
l i m i t e d  e n t r y .  I guess ,  from a h u n t e r ' s  percept ion ,  i f  I ' m  s i t t i n g  back and 
reading t h e  phi losophy of  management i n  Oregon and g e t t i n g  a d i f f e r e n t  
phi losophy from Washington and maybe w e ' l l  hear  a  d i f f e r e n t  phi losophy from 
Colorado, I ' m  a  l i t t l e  confused, as j u s t  a n  o r d i n a r y  hunter .  Is p o i n t  
r e g u l a t i o n  good o r  bad? One s t a t e ,  it l o o k s  l i k e  i t ' s  g r e a t .  I ' m  read ing  
s t u f f  from Montana I brought back from Boseman a  couple  of  y e a r s  ago. It 's 
publ i shed  d a t a  on Pbntana 's  th ree-poin t  r egu la t i on ;  h e r e ' s  t h e  good s t u f f  
t h a t  goes  wi th  it, The promise o f  higher  c a l f  r a t i o s  because o f  more b u l l s  
du r ing  t h e  r u t .  From t h e  s t andpo in t  o f  u s  i n  Oregon, and t h e  p a r t y  l i n e  
t h a t  we  have, i t ' s  a l i t t l e  spooky to  t h i n k  o f  a l l  t h e  Oregon h u n t e r s  having 
t h i s  i n  t h e i r  hands and coming to  u s  to say  "why don ' t  w e  do it he re  i n  
Oregon, t h i s  t h r e e - p i n t  r e g u l a t i o n  -- s o l v e  our  problems." 

* Has it been shown anywhere t h a t  a  h igh  o r  l o w  b u l l  to  cow r a t i o  w i l l  produce 
in£  e r  t i l e  cows. 

* There i s  some documentation. I t h i n k  we  c a n  show t h a t  i n  Colorado too to 
some e x t e n t .  But, it 's n o t  a  c l e a r  one t o  one r e l a t i o n .  It b a s i c a l l y  shows 
t h a t  t h e r e ' s  &her t h i n g s  involved i n  changes o f  cow/calf r a t i o s  a s  a  r e s u l t  
of changes i n  bull/cow r a t i o s .  l t l s  n o t  a  good c l e a r  p a t t e r n .  

* I would t h ink  t h a t  one of  t h e  r e s u l t s  would be a lengthening  o f  c a l v i n g  
season wi th  u n a v a i l a b i l i t y  o f  b u l l s .  

* We have a  paper coming up on t h a t  i n  t h i s  s e s s ion .  It 's based on  concept ion  
r a t e s  -- no t  t h e  cow/calf r a t i o  b u t  a c t u a l  concept ion.  

* D i d  you say ,  r e f e r r i n g  to  p o i n t  r e g u l a t i o n s  and why you went to  l i m i t e d  
e n t r y ,  t h a t  was to  t a k e  c a r e  o f  what you f e e l  is  t h e  loss o f  some of  t hose  
sublega ls?  What was your r a t i o n a l e  f o r  saying you ' re  going t o  end up t h e r e  
anyway? 

* OK, l e t ' s  assume you ' re  forced  i n t o  a  th ree-poin t  r e g u l a t i o n  cause  you have 
to  do  something about  your b u l l  r a t i o s ,  t h e y ' r e  l o w .  So, t h e  f i r s t  year  
you've g o t  nothing to  o f f e r  t h e  hunter .  you impose a branch a n t l e r  
r e g u l a t i o n  and a l l  you have t o  o f f e r  is a  bunch of  sp ikes .  So h e  d o e s n ' t  
come. H e ' s  smart  enough to  know t h a t .  problem, you end up wi th  a high 
b u l l  r a t i o  -- l o o k s  g r e a t .  What's t h e  expec t a t i on  o f  t hose  h u n t e r s  t h e  
second year?  They see t h e  d a t a ;  you've g o t  a h igh  b u l l  ratio, d i d n ' t  shoot  
any b u l l s  t h e  year  before ,  i t 's  t h e  p l a c e  to  go. And they  w i l l  come. W e  
expec t  them to  come, and ou r  answer is, be fo re  w e  g e t  h i t  i n  t h e  head wi th  
some r e a l  problems on haul ing  o u t  s a lvage  e l k ,  and having a b i g  component o f  
missing b u l l s  i n  t h e  post-season r a t i o ,  to go  with t h e  best e s t i m a t e  w e  have 
about  what t h e  r i g h t  number o f  people  should be for t h a t  hunt  and have 
l i m i t e d  e n t r y .  Our p a r t y  l i n e  is t h a t  i f  w e  have a  b u l l  r a t i o  problem, 



we'll start with limited entry first. If you want to, for some social 
reason or to increase hunter numbers in that unit, add the three-point 
regulation, let that come along later, But, putting the three-point 
regulation on first, to us means you forced limited entry and maybe it might 
not have been necessary in the first place. 

* We have a big resistance in Montana to going to limited entry. Some people 
want something different than what they have. You tell them how to achieve 
it and they don't want that either. So, they just want to do something 
different. We got forced into a couple branched-antler seasons this year 
with elk that we feel aren't going to accomplish what the public thinks 
they're going to accomplish. In fact, it may be negative over the long haul 
because we already have fairly good bulls in that population. 

It's been wide open, whether or not trophy bulls are meaningful, we have 
plenty of three and four-year-olds but nothing much over. I guess the 
perception of the public is if you go to branch antlers, you automatically 
go to bigger bulls. Our Commission listens to that, In that situation, 
we're guessing that people who normally kill spikes are now focusing on 
branch-antlered animals and it could get worse than it was before. 

* I think Bob has already mentioned, if not here, earlier, that there's a 
suspicion among the public that when they're imposing a point regulation 
they're creating a trophy season. you focus the total hunting pressure on 
that component of the bulls that are your best breeders. The long term 
yield out of the three-point regulation is going to be substantially less 
than under all bulls, assuming that you can get the kind of survival that 
you want. Under all bulls you take a proportion of the various age classes 
that are there. I don't know where this is leading me, other than the fact 
that, using Oregon as an example, we have a fantastic natural diversity to 
deal with. That's what's so pleasant about doing an elk plan here in 
Oregon. And, the elk plan that we developed says in some areas we have a 
problem and that's where we'll deal with it. In working through the public 
process on this, the way was pointed, both for biological and social 
reasons, to go to limited entry in those problem areas. In the rest of it, 
basically what we did was identify this natural diversity that we've had for 
several years, in some cases, 15 bulls per 100 cows. So, we're going to 
perpetuate that and if it does take limited entry in fact to perpetuate 
that, then we recommended it. So, we've got a package that, this year, is 
another step in the direction of full limited entry. But, it's not total 
full limited entry yet, Yet, it's intended to resolve the problems that we 
have in some units of bull ratios that are around one and two, and we can't 
get out of it. We've been in those situations for like seven years, and we 
don't have any other tricks up our sleeve to make it happen. In most cases 
we're saying, if the will of the public is that they're too crowded and 
they're screaming at us about bull ratios, we'll propose limited entry. In 
going through the public involvement process, that's basically the way it 
came out. They didn't have any better answers for us either, and they 
basically agree and, we've got a five-year package now in place. 

* What happens the second year. What does the bull/cow ratio do next year? 



* Of course  it depends on your recru i tment .  But, your f i r s t  year  o f ,  s a y  two 
o r  t h r e e  b u l l s  it w i l l  bump to  15, 18 per  100 cows t h a t  season a f t e r  your 
f i r s t  year  of three-point  regula t ion .  Now, you're  going to  b r ing  on ,  
without  l i m i t e d  e n t r y ,  anybody t h a t  wants t o  hunt  there .  

* That ' s  why I want to know what happens now. 

* OK, 15-18 b u l l s  per  100 cows, Say you've g o t  an i s o l a t e d  u n i t  and 
every th ing  surrounding it is two and t h r e e  b u l l s  per  100 cows l i k e  t h e  
s u b j e c t  u n i t  used t o  be. I£ you d o  it l i k e  i n  Oregon where we d i s p l a y  the  
s t a t i s t i c a l  d a t a  f o r  people t o  see, i t 's p a r t  o f  t h e  package i n  Commission 
meetings. Whether o r  n o t  they  g e t  it o u t  o f  t h e  d a t a ,  whether o r  n o t  they  
remember because nobody k i l l e d  anything t h e r e  t h e  year  be fo re  s o  you've 
saved every th ing ,  however they  g e t  t h e i r  information,  t h e  expec ta t ion  is 
t h e y ' r e  going to  home i n  on t h a t ,  j u s t  l i k e  you s e n t  them a gold-plated 
i n v i t a t i o n ,  i n  numbers i n  excess  o f  what used t o  be t h e r e  be fo re  you had 
t h i s  s p e c i a l  i n v i t a t i o n  to  hunt  an  e l k  herd o f  b u l l s  t h a t  r e a l l y  wasn ' t  
hunted l a s t  year  because t h e r e  wasn't  anything o f f e red .  

* Well, what does  it do. I d o n ' t  know what it does  t o  t h e  populat ion.  I mean 
you can  j u s t i f y  t h a t  and say ,  hey t h a t ' s  what you bought, t h a t ' s  what you 
decided you wanted t o  do,  t h a t ' s  going t o  be t h e  cost of  doing business .  I f  
you wanted t o  hunt  d i r t y  l i k e  t h a t ,  t h a t ' s  it. 

* I n  Rocky Mountain e l k ,  we have one u n i t  we've had f o r  s e v e r a l  yea r s ,  1978, 
and i t ' s  t h e  Snake River Unit ,  and we c a r r i e d  it f o r  decades with one or 
l e s s  than  one b u l l  per  100 cows, We've had t h e  three-poin t  r egu la t ion  i n  
e f f e c t  t h e r e  with l i m i t e d  e n t r y  f o r  s e v e r a l  years .  The expec ta t ion  is  we 
should have 15 to 18 b u l l s  per  100 cows p o s t  season year a f t e r  year .  W e  
have 11 t o  12. In  r e c e n t  y e a r s  we've been experiencing t h e  poores t  c a l f  
r a t i o s  i n  t h e  h i s t o r y  o f  d a t a  t h a t  we have i n  t h e  u n i t .  We don ' t  have t h i s  
n i c e  c o r r e l a t i o n  o f  more b u l l s  makes more ca lves .  It's inf luenced ,  
unfor tuna te ly ,  by t h e  b e l i e f ,  because w e  p u t  t h e  black bear on t h e  game 
mammal list and i t ' s  a p r e t t y  good cougar a r ea ,  t h a t  i n  t h i s  i n t e r i m  per iod  
s i n c e  w e  used t o  have no b u l l s  bu t  w e  had t h e  black bear and cougar and a 
l o t  o f  sheep i n  t h e  count ry  s o  t h e  p r e d a t o r s  had a lo t  o f  p re s su re  on them, 
t h a t  i n  t h i s  i n t e r i m  t h e  p r e d a t o r s  have now taken over as a major concern. 
Unfortunately,  because t h i s  u n i t  i s  almost a t o t a l  wi lderness  s i t u a t i o n ,  
we're unable to  g e t  t h e  reproduct ive  t r a c t s  i n  adequate numbers over  a long 
pe r iod  o f  t ime t o  s e e  i f  concept ion is as good a s  it always was and i t 's 
j u s t  a matter  o f  c a l f  s u r v i v a b i l i t y  because of preda tors .  I c a n ' t  prove it 
i n  t h a t  u n i t ,  But t h a t ' s  a n  example where w e  increased  t h e  b u l l  r a t i o  and 
t h e  c a l f  r a t i o  d i d  e x a c t l y  t h e  wrong th ing .  In  t h e  Eagle Cap Wilderness 
Area i n  t h e  Wallowa W u n t a i n s  we've always had 15 b u l l s  per  100 cows, We're 
g e t t i n g  lousy c a l f  r a t i o s  t h e r e ,  

* There ' s  two t h i n g s  t h a t  a r e  p o s i t i v e .  F i r s t  o f  a l l ,  s p i k e s  w i l l  probably be 
t h e  preponderance o f  your h a r v e s t ,  and people r e a l i z e  t h i s .  F i r s t  t h ing  is 
t o  reduce pressure .  They ' l l  s ay  you c a n ' t  g e t  a sp ike  and they  haven ' t  seen  
a branch-ant ler  i n  10 years .  Second t h i n g  is  you p r o t e c t  an  age c l a s s .  
And, i n  what I ' v e  seen,  n o t  s o  much i n  e l k  but i n  dee r ,  you can g e t  two age  
c l a s s e s  p ro t ec t ed  i f  you go  to  four-point .  I£ you run t h a t  f o r  a couple  of  
years ,  you w i l l  p r o t e c t  one o r  t w o  age c l a s s e s  to  a degree.  Now, t h e  



important thing is, well at least in my estimation, you don't run 
that season for ten years or five years because that's when you start really 
shoving down that age class. ~ l l  of a sudden all you're getting is young 
bulls and you're losing your upper age classes. What you do is run that for 
a year or two years, then you take it off and put that pressure back on 
spikes. Whether or not you have a large number of branch-antler bulls OK 
not is not going to increase the harvest on them. Dumb spikes are still 
going to be there to sustain 30, 40, 50, 60 percent of your harvest. You 
are going to take the opportunistic hunter, the guy who's going to say "well 
there's a spike and I'm going to shoot him now even if I've got three days 
left to hunt because I might not see another bull." If you continue to run 
that branch-antler season, you're going to make that guy say "I can't shoot 
that bull so I'm going to have to hnnt the extra two days." So, I think the 
secret is, spikes-excluded season or three-point, the basic thing is not to 
run them for too long. The iden is to build yourself a couple age classes 
and then take that off. What you've done is increased recruitment into your 
branch-antler bulls for a couple of years. You have increased the number 
that is going into that. Take it off and let them get back on their young 
bull hunt. Leave those two age classes that you built up, leave them to 
grow. Then, if you feel like you're losing your branch-antler bulls again, 
maybe in five years come back. Run the spikes-excluded hunt again to bring 
those age classes in .  Then take it off. If you use it year after year 
after year, I'm sure you're all aware all you will see is an age Structure 
from pounding on those old-age bulls. 

Another thing I was going to mention. you were saying that you don't seem 
to see the young male bulls in your population models. That's been a 
concern with me with our models. I don't know how yours are set up, but 
ours are set up with no differential mortality. In other words, SO percent 
of those calves were bulls, 50 percent were cows. No differential 
survivability or mortality, no differential anything. If you check 
populations, you know that really isn't true, even'though biologically there 
is a 50-50 chance and that's the way the model is going to be set np. 
Studies have indicated that cow calves can have a greater survivability than 
bull calves. Therefore, if you don't plug that into your model, it may 
indicate you've got more bulls than is the case. 

* You know, if we forget the data, forget about differential mortality, forget 
about all these numbers we play with trying to explain things and we go 
right to the stuff that's shown in the poster session, we have over 16,000 
man-on-the-street questionnaires that didn't discriminate. Workshops 
brought out people that had a bone to pick, so those had their own bias. 
Commission and town-hall meetings have their own bias; they bring out people 
that either want to make a sales pitch for something or they have a bone to 
pick. But the random survey, our questionnaire result is huge. Very large 
samples unit by unit. SO, forgetting all of the games we play with data, 
our hunters told us, basically, they 30n't like three-point regulation. 
Less than a third of them will support it. And they also told us about this 
game that we play, doing something for this year or two years in a row and 
then changing the name of the game the next year is dirty tricks. And, 
they're getting tired of it. They can't keep up with us and they get in 
trouble by not knowing what the current regs. are. This adds to the demand 



on us to get with a system that we can stay with, one that people can begin 
to understand, We must quit throwing the screws to them every year. It 
doesn't matter whether I'm an advocate of point regulation or not; I'm not 
trying to play that role. If we are going to listen to the public, which 
we're kind of talking about here earlier as far as the reading coming out of 
Denver, Oregon has a tremendous sample on what hunters want. And they sure 
as hell don't want three-point regulation. We use the survey when pressure 
groups come at us and say that's the answer to your prayers and that's what 
we want you to do. 

* Did you ask them about six-point regulations? 

* No. 

* The reason I ask is we are considering and have actually proposed this to 
the Commission the end of this year. It didn't fly, but we haven't given up 
totally for a season where we have a wide open spike and a six-point 
regulation. So, you would have to either shoot a spike or a six-point, The 
philosophy behind it is that up to 30 percent of our yearlings are branch. 
We want to save that branch proportion of yearlings. They tend to be bigger 
bulls and we would save them till they become six-points, then they become 
legal. Those are not old trophy bulls but, they're six points in the three 
to four-year-old age class. 

* The questionnaire didn't answer the six-point question but the workshop 
people that came at us--the expectation was they're going to ram trophy 
stuff down our throat. In that massive data with 5,000 people in meetings 
all over the state, the trophy demand is pretty nominal. It's not a big 
deal. We can look at the package from across Oregon and say; =hey, you guys 
that want trophies go over and hunt the southern reaches of the Blue 
Mountain plateau." 

* There's an experience on that, Granato Park next to the Forest Service, 
well they got into a trophy-bull-only area, once in a lifetime hunt. You 
can also have cow hunts in there too to control populations. I'd like to 
see the data. From what I've learned talking to hunters, and some of them 
have been biologists, they're just taking average bulls out of the forest 
not trophy stuff. We're talking really big bulls coming out of that Granato 
Park right next to it. They select them and they've got a hundred, They're 
paying $8,000 for an elk and they're taking good stuff, or going without. 
And here these guys are taking small two and three-year-old bulls. 

* This started out with a discussion of the concern I had after hearing from 
that group at the elk meeting versus what I really think the hunters are 
going to say to us sometime down the road. 

* What aid the group say? What where they thinking? 

* I think it was clear at that meeting. I£ I were trying to manage an elk 
herd or a state elk herd, from the 175 people that were at the second 
session that I talked to, it would have been a very easy thing to do. Our 
restrictions would not have been enough, We would have gone to mature bull 



ha rves t s ,  l imi t ed  e n t r y ,  o r  something l i k e  t h a t .  T h i s  is a l l  t o  meet t h e i r  
demands. That ' s  how w e  g o t  i n t o  t h i s  o t h e r  s t u f f .  My concern was t h a t  i f  
we responded t o  t h a t  perceived demand, which seems t o  m e  t o  be t h e  d i r e c t i o n  
t h a t  ou r  Commission is l ead ing  us,  then  it was f o r t i f i e d  by what we heard a t  
t h e  e l k  meeting, Indeed, t h e r e ' s  still a b i g  group o f  people o u t  t h e r e  who 
are s i l e n t  and they  r e a l l y  d o n ' t  want t h a t .  

I kind o f  p u t  my f o o t  i n  my mouth t h e  f i r s t  d i s cuss ion  I was i n  a t  a n  e l k  
workshop. I b a s i c a l l y  said t h a t  Arizona, i n  1970, went to t o t a l l y  limited 
l i c e n s e s  f o r  a l l  b i g  game. I s a i d  they  weren ' t  r e a l l y  ready b i o l o g i c a l l y  or 
s o p h i s t i c a t e d  enough t o  do t h a t ,  Dave Brown jumped a l l  over my case .  Dave 
and I a r e  r e a l l y  good f r i e n d s .  ~ u t  t h e  case t h a t  Arizona has  is t h a t  
they 've been l i m i t e d  l i c e n s e s ,  l i m i t e d  e n t r y ,  o r  whatever you want t o  c a l l  
it, forever  and they 've g o t  a h e l l  o f  a good e l k  herd,  a h e l l  o f  a good 
ha rves t  t h a t  comes o f f  o f  t hose  e l k .  Maybe, l i k e  t h e  rest o f  u s ,  t h e  e l k  
herd has  responded and grown d e s p i t e  us.  

You know, t h e r e ' s  good informat ion  t h a t  s a y s  l i m i t e d  e n t r y ,  without  any kind 
of a n t l e r  r e s t r i c t i o n s  t h a t  Ar izona ' s  had, has  been a h e l l  o f  a good 
system. It's produced a good, h e a l t h y  e l k  herd,  It h a s  a good, hea l thy ,  
happy e l k  hunting publ ic .  I c a n ' t  s ay  t h a t  t h e  people who hunt  Colorado 
w i l l  be a good, hea l thy ,  happy e l k  hunt ing popula t ion  cause  it 's a b i g  
has s l e ,  a cont inuous h a s s l e .  

* I th ink  one of t h e  ways o f  making t h e  e l k  hunter  happy is g i v i n g  him 
preference  p o i n t s  f o r  f u t u r e  draws. They're beginning t o  f i n d  o u t  t h a t  
random i s n ' t  n e c e s s a r i l y  a good th ing  because t h e r e ' s  a chance t h a t  you may 
be t h e  one o u t  o f  t e n  t h a t  doesn ' t  g e t  drawn f o r  t e n  yea r s ,  You could  be 
t h a t  person,  and i f  you a r e ,  you want your chance t o  hunt e l k  every  t e n  
y e a r s  . 

* mybody gone t o  p re fe rence  p o i n t s  on e lk?  

* We d i d  and w e  gave it up, It g e t s  t o  be a record-keeping has s l e .  

In  Mntana  t h e r e  were no t a g s  a v a i l a b l e  i n  some s p e c i e s  f o r  people t h a t  
d i d n ' t  have preference  po in t s .  There were a l r e a d y  t o o  many people with 
preference  po in t s .  

* The preference  p o i n t  system was dropped on  sheep and g o a t s ,  n o t  because t h e  
d i r e  p r e d i c t i o n s  came about,  bu t  it was t h e  p red ic t ions .  People began to 
look down t h e  road and say  "hey, i f  I d o n ' t  have t e n  now, I ' m  never going to 
g e t  t o  hunt." But, it h a s n ' t  r e a l l y  happened, W e  dropped i t - a n d  t h i n g s  a r e  
n o t  much d i f f e r e n t ,  What w e  d i d  was go back t h i s  year  wi th  p re fe rence  
p o i n t s  and we're going to maximize o u t  a t  t h r e e  a t  t h a t  po in t .  I t h i n k  
t h e r e ' s  enough turnover  t h a t  it'll work. I t h i n k  w e  need to t r y  it t o  see 
i f  it w o r k s .  

* So w h a t l l l  t h e  p re fe rence  p o i n t s  do f o r  t h e  person wi th  three?  Does t h a t  
mean t h r e e  t i m e s  t h e  odds o f  being drawn? 



* No1 Everyone with three will be drawn before everyone with two and ahead of 
everyone with one. 

* That's not the same thing as wait period? 

* There's no waiting. We just maximize out,.. 

* What's your hunter population, and what's your tag numbers that you're 
dealing with? 

* Muzzleloader, about 8,000 applications for 5,000 licenses. Some of the cow 
elk units and some of the valuable licenses, I guess the highest one's about 
16 to 1. That's an unusual one. Sheep, the statewide average is about 
5-1/2 to 1 for rifle and 2-1/2 to 1 for archery. 

* What do you do when there's more priority applications than there are tags 
available? 

* If there are five llcenses and there are ten people there with five 
preference points, or three preference points is where we'll peak out, 
there's a random drawing among those three preference points. The computer 
automatically rerandomizes those and pulls those out. 

* Okay, what about the guy that doesn't draw a tag, does he get a fourth 
priority? 

* No, he gets that third preference point and stays right there. 

* Does it keep building and building and building and building... 

* I don't know. You can perceive it that way but what seems to happen is that 
there is turnover. There's not much persistence. When we're thinking of 
it, I'm just going to keep putting in till I can get there, then I'll be all 
right. But, most hunters don't seem to be that way. There's not that 
persistence. They don't blossom like you think they're going to. 

* Are these preference points specific to the hunt or hunt number? 

* No, generic by species. 

* So, if I was a muzzleloader and I applied for a muzzleloader elk tag and I 
didn't get it, I could then indicate a preference point. If I went for a 
general.rifle tag for elk the following year I'd get another preference 
point, right? 

* It seems to me that in a preference point system, if you've got an 
application rate of four applications for each license or tag that you are 
going to end up in a situation with an equal number of preference point 
people to tags to be issued or exceeding them, Especially true if you're 
not limiting it to a particular hunt or a special weapon. Granted, there 
might be some shift of persons not successful for a particular type of 
species or weapon, say, he's not successful in muzzleloader and he shifts 
over to rifle. 



* He jumps ship, 

* Right, that's a possibility. ~ u t  equally, if you aren't segregating them by 
weapons, then it seems to me that the shift is not going to have any effect; 
that you're still, in three year's time, if you've got 3 to 1, I can see 
that a third of those people each year will cycle through. But, if it's 
4 to I ,  I think that you can eventually put yourself in a position where you 
will have, say two year's worth of people competing for one level of tags. 

* I think we, as a wildlife agency, and not we necessarily as the biologist, 
but the Commission and everybody chickened out before we ever got to that 
point, So, we never really got a chance to see what it could do. They put 
the bighorn sheep thing in place, did it for three or four years, and people 
started putting pencil to papr and figuring out what was going to happen in 
ten years; that their children who were going to start hunting 
next year would never ever catch up. NOW, the Commission's changed the 
whole thing. We dropped it and left it off for a few years, Now the 
Commission has changed and we're going back through that same cycle again. 
We recommended that'this not be perpetual motion, the preference point, that 
we top it out at about three and let's be done with it. 

* We used to have the five-year preference point system of sorts. If you were 
unsuccessful for antelope, it had arithmetic progression which killed us. 

We got to the point where drawings were made up of people with five years of 
unsuccessful notices, A person that didn't have a series of notices, he 
didn't even deserve to be there, he didn't get into the drawing. We had to 
deal with it on a wait period basis to get the number of applicants down to 
a manageable size. 

* Maybe it's easier to go to just a wait period. 

* We've been using a wait period for years. We use it in some very popular 
elk areas in order to cut down the demand for those particular hunts. We 
don't use the wait period in areas where those that subscribe are somewhat 
less or close to the number of permits that we authorize, 

* Mexico went to a system of recording the number of applicants per unit area 
which drastically changed the statistics. Now everyone's playing the game 
trying to get the best odds, and not necessarily the best area to hunt elk. 

* For sheep, in Colorado that's been done for years. 

* In Washington, we've had the wait period. But, what really worked wonders 
as far as cutting down on odds, is the upfront fee of $150. It goes with 
your application and you get all but $5 back. That's cut down the 
applications for moose from 4,000 to 1,000. 

* You've always had to pay upfront in Colorado. The non-resident cheap 
license is $500, and we don't have any problems with that. Just last year 
we had our first moose hunt and we had five licenses. The Commission said, 
"since we're only going to have five licenses, we're going to hold the 
applications, the fees that you give us until we get enough interest to pay 



f o r  t h e  moose hunt  and t h e  moose drawing." They were s ay ing  something l i k e  
s i x  o r  e i g h t  months. We have 432 a p p l i c a t i o n s  f o r  f i v e  l i c e n s e s .  It was a 
hundred d o l l a r  l i c e n s e ,  b u t  t h a t  d i d n ' t  bo ther  anybody. That doesn ' t  d e t e r  
people ,  I d o n ' t  th ink .  

* What do you t h i n k  t h e  a p p l i c a t i o n s  would have been i f  it was $25. 

* A m i l l i o n .  

* What o t h e r  t h i n g s  d i d  t hey  t a l k  about  a t  your e l k  meetings? I th ink  you 
guys were t h e r e .  

* W e  had gene ra l  s e s s i o n s  i n  t h e  morning each day and then two concur r en t  
s e s s ions .  I n  t h e  g e n e r a l  s e s s i o n ,  t h e  f i r s t  was b a s i c a l l y  an  i s s u e  o f  
q u a l i t y .  People t h a t  were on t h a t  pane l  t a l k e d  about  how a couple  of 
w r i t e r s  can  in f luence  t h e  p u b l i c ' s  pe rcep t ion  o f  q u a l i t y .  

An o u t f i t t e r  from Wyoming t a l k e d  about  what q u a l i t y  means to t h e  gu id ing  
indus t ry .  

The concur ren t  s e s s i o n s  then  were management o f  e l k  on southwestern ranches 
and Indian r e s e r v a t i o n s .  

Another concur ren t  s e s s i o n  w a s  on hunter  op in ions  and what soae  of t h e  
d i f f e r e n t  s t a t e s  o r  p rovinces  a r e  doing wi th  e l k  management programs. A lo t  
o f  t h e  t h i n g s  we've been t a l k i n g  about  here .  I asked Ray Demarci to  be  he re  
s p e c i f i c a l l y  because o f  what h e ' s  doing i n  e a s t  Kootenays. Nobody i n  t h e  
s t a t e s  wants to  t a k e  a ha rd  look a t  t h a t .  Of course ,  t hey  don ' t  have t h e  
same p a r a l l e l  s i t u a t i o n ,  b u t  t h e y ' r e  shoot ing  a l o t  o f  c a l v e s  and they 've  
s een  t h e  mean age o f  t h e i r  b u l l  popula t ion  go  up, hunter  numbers a r e  up. 
The popula t ion  o v e r a l l  is up, p roduct ion  looks r e a l  good. They ' re  provid ing  
a l o t  o f  oppor tun i ty  and now t h e y ' r e  g e t t i n g  bigger  b u l l  herds .  

* They're doing t w o  or t h r e e  t h i n g s  a t  once. Ray's philosophy is t h a t  i f  you 
make people  shoot  c a l v e s  they  w i l l  select t h e  smallest an imals  t h e y  see and 
shoo t  p r o p o r t i o n a l l y  more female c a l v e s .  That l e a v e s  more male c a l v e s  t o  be 
r e c r u i t e d  f o r  nex t  year .  Otherwise,  i f  you have j u s t  a r egu la r  e i t he r - sex  
permi t ,  you shoo t  t h e  b i g g e s t  t h i n g  you see. You' l l  shoo t  a lo t  o f  cows o r  
bigger  male ca lves .  

H e ' s  doing t h a t  and he  h a s  t h e  p o i n t  r e s t r i c t i o n  where h e  h a s  pe rmi t s  f o r  
e i t h e r  th ree-poin t  or s ix-poin t .  

* I f  you draw a b u l l  permi t  you can  g e t  a c a l f  permi t  as w e l l .  So, you can  
hunt  a l l  season f o r  a b u l l  and then shoot  a c a l f .  But, i f  you g e t  a c o w  
permi t ,  you have t o  shoo t  a cow. you c a n ' t  hunt  b u l l s  a t  a l l .  

* F i f t y  pe rcen t  o f  t h e i r  b u l l  h a r v e s t  i s  s i x  p o i n t s ?  

* H e  t o l d  ine t h e y ' r e  4-1/2 y e a r s  old. ~ u t  t hey ' r e  n i ce ,  t h e y ' r e  b i g  bul ls ,  
and 50 pe rcen t  of  t h e i r  h a r v e s t  is b u l l s  o v e r a l l .  



* Any type of indication on training the hunters on what a calf is, and how to 
identify them? 

* They went through a lot of that the first couple of years with diagrams and 
things like that. They absorbed a few mistakes. 

I think you have to keep that in perspective. They have 15,000 elk 
hunters. They're basically not catering to a broad public base that we 
especially in Oregon and Colorado face; large numbers of hunters, Harvest 
objectives are designed to maintain populations rather than to actually let 
them increase. That's not true with this calf thing, If I wanted to allow 
my elk herd to increase, the calf thing would work good. But, that's not my 
objective. My objective is to maintain my population at that level, I've 
got to kill a few cows, so I'm not interested in the calf thing, To me it's 
not a good recreational product. We want something that the public really 
wants. 

* One thing that didn't come out, west of Calgary they had a multiple-point 
bull situation for a number of units, five-point and better for like the 
last 10 to 12 years. '1Qleir reproduction is terrible. Their calf survival 
is really looking terrible. The question some people are looking at now in 
addition to wolf predation is what's the age of the cow population? It's an 
overage cow population that potentially isn't reproducing at optimum, In 
Idaho, where the Locksaw River splits and the southside is essentially 
wilderness and roadless and the northside is accessible and logged, there's 
a healthier overall population on the northside. A lot more cows are 
harvested. The cow-calf ratio is better, the bull-cow ratios are better. 
Nobody knows why really, it's a real puzzle to let them cut. But, people 
speculate that the cow segment's a lot healthier because it's recently 
harvested. 

* Well, if you read McCullough, it's pretty clear when he says it has to 
happen. We're beginning to look at that for deer. We're going to do some 
of that testing; compensatory mortality versus non-compensatory mortality 
with deer populations. YOU know ~ ' v e  seen those kinds of things in Colorado 
too. We've got populations that are basically not harvested. I looked at 
350 head of elk about two weeks ago that were right adjacent to the 
Vermajo. It's been locked up and closed off and clearly there were two age 
classes of calves in that bunch. There you can't say it's hunting pressure 
on that elk herd that's causing a bimodal calf crop. So maybe it's 
something to do with weather. 

* What do you mean by bimodal? 

* You've got calves that are obviously calves in the spring, they're real 
small scrawny calves. Then you've got a bunch of calves in there that if 
you don't really know what you're looking at you might think you're looking 
at yearlings. 

* You're talking about post-estrus breeding cycle? 

* Yeah, calves that are born as a result of more than one estrus cycle, 



* They should be  no more than  one month a p a r t  i f  you do t h a t .  

* One t h i n g  we've t r i e d  t h i s  yea r  f o r  t h e  f i r s t  time, and w e  may use  it more 
to  g e t  around t h e  i s s u e  o f  compet i t ion ,  is  having pre-permits  t h a t  a r e  
a v a i l a b l e  through t h e  drawing only .  Our drawing closes or t h e  a p p l i c a t i o n s  
close June 1, So people  who would app ly  t o  hunt  b u l l s  i n  a p a r t i c u l a r  area 
make t h e i r  d e c i s i o n  i n  May when they  send i n  t h e i r  a p p l i c a t i o n ,  There ' s  no 
l i m i t  on  t h e  number t h a t  we're g i v i n g  o u t .  When t h e  f a l l  comes, they  have 
to hold t h a t  pre-permit to  hunt .  So, you don ' t  have people  jumping back and 
f o r t h  i n  d i f f e r e n t  a r e a s .  you ' re  a l s o  t y i n g  it to o t h e r  l i c e n s e s  so t h a t ,  
u n l e s s  they have t h a t  pre-permit, t hey  c a n ' t  hunt  dee r ,  I n  some c a s e s ,  
where w e  have e l k  and an t e lope  c ros sove r s ,  which we do  i n  e a s t e r n  Montana, 
they  c a n ' t  hunt  an t e lope  e i t h e r  without  t hose  permits .  It c u t s  down on 
p a r t y  hunt ing and a l s o  makes them commit upfront .  Hopefully w e  w i l l  reduce 
p re s su re ,  a t  l e a s t  f o r  awhile .  

* W e  have a system t h a t ' s  t h e  same sort o f  th ing .  A l l  o f  o u r  b ig  game pe rmi t s  
you have to  p u t  i n  by May. We're having something happen a l o t  d i f f e r e n t  
e v i d e n t l y  t han  what you were t a l k i n g  about  before ,  Our t rophy hunts ,  which 
a r e  four-point  o r  b e t t e r ,  have a s u b s c r i p t i o n  r a t e  of 13.9 a p p l i c a n t s  pe r  
permit.  Our r egu la r  b u l l  is 2.4 t o  one,  which shows t h a t  t h e r e ' s  a l o t  more 
people  going f o r  t h e  t rophy  b u l l  pe rmi t s  than t h e  r egu la r  b u l l  permi ts .  

* Tha t ' s  a t iming t h i n g  though, i s n ' t  it Ray? I mean those  t rophy  b u l l  areas 
a r e  September hunts .  

* It's a much more d e s i r a b l e  hunt .  

* I t h i n k  t h a t ' s  t h e  answer to  t h a t  demand. I 'd b e t  money t h a t  t h a t ' s  t h e  
demand. 

* One o f  t h e  t h i n g s  I was i n t e r e s t e d  i n  w a s  something Dan might have done i n  
Oregon where you ' r e  going around t o  t h e s e  workshops and you ' re  ask ing  people  
what t h e y  want. One o f  t h e  t h i n g s  t h a t  we're looking a t  is ask ing  people.  
What w e  g e t  is people  say ing  w e  want a q u a l i t y  hunt .  W e  want a t rophy  
hunt.  And, we're kind o f  ask ing  them, p u t  your money where your mouth 
is. Are you w i l l i n g  to  pay a t rophy  f e e  surcharge to  g e t  a t rophy  hunt ,  
l i k e  you ' re  say ing ,  i n  t h e  r u t  per iod?  Have you addressed t h a t  a t  a l l  and 
have you found t h a t  people  want to d o  t h a t ?  

* N o ,  w e  d i d n ' t  b o i l  t h i s  down t o  t h i n g s  l i k e  t r a d e o f f s ,  W e  went t o  t h e  
pub l i c  and w e  s a i d  we're he re  to  l i s t e n  i f  i t 's about  e l k ,  e l k  h a b i t a t  o r  
e l k  welfare .  Those a r e  t h e  s ideboa rds  and t h a t ' s  what we're going to  t a l k  
about  t on igh t .  We've had it a l l  on t h e  w a l l  on b i g  s h e e t s  of paper and w e  
d i d n ' t  argue wi th  them. W e  d i d n ' t  t r y  and t e l l  them i f  you g e t  t h a t  you ' re  
going to  have to pay t h i s  p r i c e  o r  anyth ing  else, W e  j u s t  took t h e  d a t a .  
The ques t i onna i r e s  t h a t  we  s e n t  o u t  posed a se t  o f  management s t r a t e g i e s ,  
th ree-poin t  r e g u l a t i o n ,  one season,  t h i s  s o r t  o f  s t u f f .  W e  t r i e d  t o  f e e l  
t he  pu l se ,  unit-by-unit ,  a c r o s s  t h e  state o f  what t h e  u s e r s ,  r i g h t  t h e r e  i n  
t h e  1983 season,  f e l t  about  t h e s e  v a r i o u s  s t r a t e g i e s ,  t h e  k inds  o f  t h i n g s  
t h a t  w e  could  apply. No use throwing t h i n g s  i n  t h e r e  t h a t  wouldn't  work. 
That g o t  t h e  u se r  i n  t h e  u n i t ,  and then  w e  also p o l l e d  t h e  un ive r se  of 
hun te r s  a c r o s s  t h e  state and l e t  them choose t h e i r  f a v o r i t e  u n i t  i f  they  



wanted to focus on it, and answer the same questions. And again, it did not 
deal with the tradeoffs, that if you want three-point regulation, we're 
going to put limited entry on it or something like that. It didn't do 
that. I got a perception out of the elk workshops, that we often fail to 
give adequate credit to these masses as far as their intellect about what 
they want and what's going on. I think we underrate them. I was surprised 
at the numbers of people who came out, even though you've got a few people 
that are in outer space somewhere, they just arrived from no telling where, 
that most of them are pretty astute people in their thinking. You get a 
hunter in a group of 20 people and he's a space cadet, the other 19 people 
identify him pretty quick and you can tell they lose their patience with his 
carryings on. 

* We found out in most of our public meetings too, that the sophistication of 
the average hunter is much higher than we frequently give them credit for. 

* I was wondering if any of the other states have considered or have a trophy 
fee of any sort or whether they've thought about that at all, 

*.We had a limited fee bill in the last Oregon session that was listed as a 
trophy fee; it didn't fly at all. The basic reason it didn't fly was the 
connotation of trophy bull. 

* What would you call it instead of a trophy fee? 

* Well, in hindsight, I'd call it something else right now. I really think 
that in this state, with some of our limited entry buck areas and bull 
areas, that people would pay more for that type of experience. Limited 
opportunity tag? 

* We could offer a hunt in the rut for 50 tags for rifles. In this state, I'm 
not sure what we'd turn up, but we would turn up more than we do for 
antelope, 

* Well, I'm not so sure we should let the public dictate to us at the game 
agency what is considered a quality hunt. 

* Well you know, we're a team of biologists, okay? And, the power in the 
Wildlife Division of our department is with the biologists. The staff 
doesn't take the position that we know it al1,'just send us the data and 
that's it. We're starting to talk about social issues. When we get away 
from the biology of this business and start dealing with "we're going to 
give you 12 bulls per hundred cows because you demand it", It's a social 
demand. "You want some quality, we won't recommend it as a biological 
need". We would be asking the biologist to step out of his biological shoes 
and make some social judgements. We've taken those liberties many times and 
asked the biologists to make some judgements. A lot of times we will. convey 
this information to our Commission in an arena that says to everybody that's 
there, "this is a social question and we have a viewpoint on it." "We don't 
come at you with something that has to be done because it's for the welfare 
of the animal." "We've got demands for this and that's social." 
Commissioners, you make your judgements and do it from the testimony that 
you hear." So, you know, we try to clearly define the way we do business, 



we're going to get a good harvest of people if they keep it up. That kind 
of thing is not a quality hunt. NOW, should you regulate for a quality hunt 
or not, Biologically it's sound. I think hunting should provide for 
quality, not a turkey shoot. 

* In Oregon, we would have no resistance to one of our biologists, no 
resistance at all for him to say "hey, we've got a problem out here, We've 
got to have a hunter quota. ~t's a nonbiological proposal." What we may do 
is find out how the hunters feel about it, or at least forewarn them to get 
a reaction. We may go a year and send out a questionnaire or we may lay the 
proposal on them and see what we get back in the way of feedback. Now, if 
the roof caves in on us because somebody may not get to hunt that thinks 
that's the place to go, our Commission may deny us in spite of the crowd. 
Okay? The biologist is free to make that kind of recommendation. There's 
no problem there. I'm just saying that when it comes down to a biological 
issue his first responsibility is to do what he perceives to be biologically 
correct for the population. And, the social stuff, feed it to us, fine, 
great, and if it's a part of your recommendation we'll pass it on. But the 
biological would be the primary recommendation we'd make first and then 
address the social issues. That's what we're talking about in terms of 
quotas, special hunts on ag damage and whatever, All of those things that 
get to the Commission where the final decision lies anyway. I just suggest 
that the man you hire out there as a professional biologist has to consider 
that aspect of his responsibility first before he gets carried away on local 
people demands. They may want a forked-horn mule deer season and the rest 
of the state is spikes, so he comes on with a forked-horn recommendation. 
It doesn't fit. What's biologically correct in mule deer management? 

* So what's biological, three or five or eight bulls per 100 cows? How does 
that fit in the biological scheme of things? 

* Unfortunately, like it came out this morning, it's still a rather nebulous 
thing. Our perception of what is safe ground in the way of a bull ratio, in 
Colorado, may be entirely different than our perception. There is no hard 
and fast rule. And from one unit to the next there may be some variation 
because what we count on winter range may in no way reflect what's going on 
several months later in the rut when you've got elk coming into summer range 
from all directions that are fed by winter ranges with varying bull ratios 
from low to high. So, it's not real simple. It's not cut and dried. There 
has to be a lot of judgement made by the man that's practicing in the field, 
on what he feels comfortable with from the biological standpoint in terms of 
herd reproduction. 

* You might be doing something biologically to maintain a few bulls out there, 
but it seems to me it's all being done out of social consideration though. 

* We have made a move, in this plan that's basically gone into effect in 
1986, in the direction of more limited entry. Most of the state that's 
under consideration from that standpoint, it's a biological concern. Okay? 
Two-thirds of the Cascades is a real concern to the biologists involved. 
Its about the kind of bull ratios they're counting and the kind of 
recruitment rates we're getting. We only have a small portion of the state, 
a few in the hub of the Blue Mountains in northeastern Oregon, where we 



clearly specified to the Commission that a limited entry on the first of two 
periods, in order to distribute these hunters evenly between the two 
periods, was a response to the demands of the hunters to do something about 
crowding. It was not a biological issue. We clearly pointed out to the 
Commission that we're uncertain that this will do anything for the bull 
ratios, but it's responding to the crowding. So, if you're not concerned 
about crowding don't approve it. That's the distinction I'm trying to 
make, &@st of what we did is because we had a biological concern about a 
chronic situation of low bull ratios. AS long as w e  werc) oatputting calf 
rates at what Rocky Mountain and msevelt elk traditionally put out over 
the years, there was no concern, ~ u t ,  we're beginning to see some problems 
with some closer scrutiny on these herds. We're building up quite a 
database on reproductive tracts, on what conception rates actually ate. 
We're learning a whole lot with radiotelemetry. We're seeing in our data on 
just simple ca1f:cow ratios that ill some cases we're hittit~y lows that we 
don't have any record of ever having hit that low before. Some of the 
reproductive data that we're getting is showing some breeding occurring well 
into November. These tend to be areas in which there's a heavy reliance on 
yearling bulls to do the breeding. 

ADJOURN - IT'S LATE 
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Abstract:  A forage-based model f o r  evaluat ing  h a b i t a t  e f fec t iveness  fo r  e l k  
(Cervus elaphus) was developed fo r  winter range, Packwood Ranger D i s t r i c t ,  
Gifford Pinchot National Forest ,  washington. The model d i f f e r s  from o t h e r s  
because it u t i l i z e s  environmental s t r e s s  t o  determine t h e  des i red  forage/cover 
r e l a t ionsh ip .  It can be modified t o  r e f l e c t  stress condi t ions  during winter ,  
summer, or both periods.  It e f f e c t i v e l y  evaluates  s i l v i c u l t u r a l  op t ions  by 
r o t a t i o n  p a t t e r n s  t h a t  y i e l d  t h e  h ighes t  h a b i t a t  p o t e n t i a l  over t i m e .  

Many methods have been developed using forage production a s  a key element f o r  
evaluat ing deer  (Odocoileus hemionus columbianus) and e l k  (Cervus elaphus) 
h a b i t a t ,  The technique descr ibed here involves t h e  use o f  forage/cover 
r a t i o s .  It d i f f e r s  from o the r  models because environmental s t r e s s  genera tes  
t h e  forage/cover r a t i o .  The stress period can be during t h e  summer and/or 
winter depending upon geographic locat ion .  The example i n  t h i s  t e x t  was 
designed around winter s t r e s s ,  Packwood Ranger D i s t r i c t ,  Gifford Pinchot 
National Fores t ,  Washington. Information generated from t h e  model was used i n  
t h e  Forest  Planning process  using FORPLAN. This approach can a l s o  be used to 
generate animal numbers. The pe r iod ic  use  o f  remote sensing technology such 
a s  LANDSAT then becomes a f e a s i b l e  means o f  monitoring both h a b i t a t  and animal 
dens i ty  . 
FORAGE/COVER MODEL 

This forage/cover model was developed pr imar i ly  f o r  deer and e l k  winter range 
but  a l s o  could be adapted f o r  summer range. It was developed because of  
f r u s t r a t i o n  with the  c o r r e l a t i o n  of  h a b i t a t  q u a l i t y  with car ry ing capaci ty  and 
animal numbers. The m o d e l  provides f o r e s t  and w i l d l i f e  managers with an 
approach, u t i l i z i n g  information s p e c i f i c  t o  t h e  manager's opera t ions ,  f o r  
determining sus ta ined r o t a t i o n  p a t t e r n s  and associa ted  forage/cover r a t i o s  
t h a t  y i e l d  t h e  h ighes t  h a b i t a t  p o t e n t i a l  fo r  deer  and e l k  ( h a b i t a t s  t h a t  a r e  
adequate for  e l k  w i l l  usual ly  supply t h e  requirements f o r  d e e r ) ,  The model 
can be used t o  p r e d i c t  peak l e v e l s  of  h a b i t a t  p o t e n t i a l  dur ing  t h e  var ious  
phases o f  managed f o r e s t  succession and r e s u l t s  can be p l o t t e d  to  y i e l d  
es t imates  o f  cumulative p o t e n t i a l  over t i m e .  

MODEL DESCRIPTION 

A primary r e q u i s i t e  of t h e  model is t h a t  s u f f i c i e n t  q u a n t i t i e s  o f  optimal  
cover be  ava i l ab le  to maintain e l k  populat ions during t h e  most severe  thermal 
s t r e s s  periods,  



To achieve a balance,  t h e  model r e q u i r e s  t h a t  t h e  forage  element a v a i l a b l e  i n  
opt imal  and thermal  cover du r ing  c r i t i c a l  thermal stress p e r i o d s  be s u f f i c i e n t  
to  maintain as many animals  a s  t h e  rest o f  t h e  winter  range suppor t s  dur ing  
non-stress  per iods .  For win ter  range,  t h e  fol lowing f a c t o r s  were incorpora ted  
i n t o  t h e  forage/cover model: temperature s t r e s s ,  wind s t r e s s ,  snow depth ,  
forage  q u a n t i t y  and a v a i l a b i l i t y ,  and f o r e s t  s t and  s t r u c t u r e .  Along wi th  
t h e s e  f a c t o r s ,  t h e  model h a s  i nhe ren t  assumptions and l i m i t a t i o n s -  

ASSUMPTIONS 

The fol lowing assumptions were developed f o r  winter  range c o n d i t i o n s  on  t h e  
Packwood Ranger District, G i f fo rd  Pinchot  ~ a t i o n a l  Fo res t ,  Washington: 

1. The r e l a t i v e  fo rage  product ion va lue  f o r  c l e a r c u t s  is g r e a t e r  t han  f o r  
op t imal  cover ,  and t h e  forage  product ion va lue  f o r  op t imal  cover  is higher  
than f o r  hiding/thermal cover.  

2. Elk i n  t h e  Cascades o f  Oregon and Washington a r e  cons idered  t o  b e  
migratory o r  semi-migratory. 

3, The a v a i l a b i l i t y  of  winter  range is t h e  l i m i t i n g  f a c t o r  f o r  e l k  
popula t ions ,  

4-  The a v a i l a b i l i t y  o f  h id ing  and thermal  cover  is n o t  a l i m i t i n g  f a c t o r ,  b u t  
does in f luence  t h e  product ion o f  animals  by its r e l a t i o n s h i p  t o  forage.  

5. The a v a i l a b i l i t y  o f  op t imal  cover  dur ing  t h e  s e v e r e s t  weather c o n d i t i o n s  
is a l i m i t i n g  f a c t o r ,  

6. The s i z e  and spacing of c u t t i n g  u n i t s  a r e  assumed to  be  optimum and a r e  
n o t  a l i m i t i n g  f a c t o r .  

7. Elk w i l l  normally l e a v e  open foraging  a r e a s  and s e e k  cover  f o r  p r o t e c t i o n  
when temperatures  a r e  o u t s i d e  t h e  animals '  thermal n e u t r a l  zone, 
i d e n t i f i e d  to  be  from 2 0 " ~ .  to 60°F. (Mi l le r  1970;.Leckenby 1977). When 
weather cond i t i ons  p e r s i s t  t h a t  d rop  t h e  temperature below 20'F and/or 
18 inches  o r  more o f  snow cove r s  open foraging  a r e a s ,  e l k  w i l l  f eed  i n  
opt imal  cover.  

8. One h a l f  o f  t h e  forage  product ion i n  opt imal  cover is u t i l i z e d  by e l k  
during non-c r i t i ca l  weather pe r iods ,  Therefore,  h a l f  o f  t h e  fo rage  
product ion i n  opt imal  cover  must s u s t a i n  t h e  same number o f  e l k  dur ing  
c r i t i c a l  thermal s t r e s s  pe r iods  a s  w a s  supported by a l l  f o r e s t  s t a n d  types  
during t h e  remainder of t h e  h a b i t a t  use  period.  

9. The per iod  dur ing  which e l k  forage  is a v a i l a b l e  i n  t h e  "c l ea rcu t "  s t and  
begins fol lowing logging and t e rmina te s  when canopy o r  crown c l o s u r e  
occurs  . 

10. Levels of harassment on e l k  have been c o n t r o l l e d  and a r e  no t  a l i m i t i n g  
f a c t o r .  



11. A por t ion  o f  t h e  fo rage  produced i n  hiding/thermal cover w i l l  be a v a i l a b l e  
dur ing  c r i t i c a l  weather stress pe r iods ,  

LIMITATIONS 

The model does n o t  cons ider  forage  q u a l i t y ,  t h e  harassment o f  w i l d l i f e ,  t h e  
r e l a t i v e  arrangement and s i z e  o f  fo rage  cover a r eas ,  o r  t h e  phys io log ica l  
responses of  e l k  t o  thermal s t r e s s  per iods.  

DEFINITION 

Optimal cover is de f ined  as a f o r e s t  s t and  with: 1) four  l a y e r s  (ove r s to ry  
canopy, sub-canopy, shrub  l a y e r  and herbaceous l a y e r ) ;  and 2) an o v e r s t o r y  
canopy which can  i n t e r c e p t  and hold a s u b s t a n t i a l  amount o f  snow, y e t  has  
d ispersed ,  smal l  (<  1/8 ac re )  openings, These c r i t e r i a  a r e  g e n e r a l l y  achieved 
when t h e  dominant t r e e s  average 21 inches  d.b.h. o r  g r e a t e r ,  have 70 pe rcen t  
o r  g r e a t e r  crown c l o s u r e ,  and a r e  i n  t h e  l a r g e  sawtimber o r  old-growth s t and  
cond i t i on  (Witmer e t  a 1  1985). It is important t o  no te  t h a t  snow f a l l i n g  on 
t h e  e a s t  s i d e  o f  t h e  Cascades comes down i n  a powdered form. This  a l lows  t h e  
twigs  t o  pro t rude  through t h e  snow and be a v a i l a b l e  f o r  t h e  animals  t o  feed  
upon. On t h e  west s i d e  o f  t h e  Cascades, g e n e r a l l y  speaking,  t h e  snow comes 
down i n  t h e  w e t  form smashing t h e  vege ta t ion  t o  t h e  ground so t h a t  t h e  forage  
is n o t  a v a i l a b l e  t o  animals  when 18 inches o r  more cove r s  t h e  ground, making 
opt imal  cover very  important .  

MODEL VARIABLES 

In  o rde r  f o r  t h e  model to  func t ion ,  t h e r e  a r e  a number o f  v a r i a b l e s  t h a t  need 
to be  considered.  The v a r i a b l e s  l i s t e d  below must be suppl ied  by managers i n  
o r d e r  t o  use  t h e  model: 

1. The l eng th  o f  t ime t h a t  e l k  normally use  winter  ranges. This  t i m e  per iod  
w i l l  vary  by geographic l o c a t i o n ,  

2, The l eng th  o f  t ime t h a t  op t imal  forage  is necessary  i n  s p e c i f i c  a r e a s  -- 
t h e  normal l e n g t h  o f  t h e  c r i t i c a l  thermal  s t r e s s  per iod.  

3.  The per iod  o f  a v a i l a b l e  forage  i n  t h e  "c l ea rcu t "  s t and  condi t ion .  This  
time per iod  w i l l  v a ry  by s i te  class and t h e  i n t e n s i t y  o f  f o r e s t  
management ( i n i t i a l  s tocking  r a t e  o f  s eed l ings ,  f e r t i l i z a t i o n  frequency, 
g e n e t i c  s eed l ing  s tock  u t i l i z e d ,  type  o f  he rb i c ide  t r ea tmen t s  and 
frequency, t h inn ing  t imetable ,  t r e e  s p e c i e s  p l an ted ,  succes s  and timing 
o f  r ep l an t ing  a t t empt s ,  e t c  .) . 

4. The time requi red  t o  meet t h e  minimum l e v e l  o f  op t imal  cover  c r i t e r i a .  
This  t ime per iod  v a r i e s  by s i te  and c l a s s  and t h e  i n t e n s i t y  o f  f o r e s t  
management, 

5 .  The r e l a t i v e  forage  product ion va lues  of  c l e a r c u t s ,  hiding/ thermal  cover ,  
and opt imal  cover.  These va lues  w i l l  vary  by geographic a r e a  and 
according t o  management p r a c t i c e s .  



6, The amount o f  forage  produced i n  hiding/ thermal  cover t h a t  is a v a i l a b l e  
dur ing  t h e  s e v e r e s t  weather condi t ions .  Th i s  amount, a l though small, 
w i l l  vary  according to  management i n t e n s i t y .  

To i l l u s t r a t e  changes i n  h a b i t a t  c a p a b i l i t i e s  r e s u l t i n g  from t h e  n a t u r a l  
v e g e t a t i v e  succes s iona l  p roces ses  t h a t  occur  i n  a managed s t and ,  va lues  f o r  
Packwood Ranger D i s t r i c t  v a r i a b l e s  were es t imated .  The model was then  used to 
p r e d i c t  t h e  r e s u l t s  o f  gene ra l i zed  f o r e s t  ha rves t  op t ions ,  The fol lowing 
va lues  were u t i l i z e d :  

1. Elk u t i l i z e  s e p a r a t e  win ter  and summer ranges f o r  s i x  months each  i n  t h e  
Cascade Mountain a r e a  (Schoen 1977; W i t m e r  1981; Harestad and Bunnell  
1979). Only those  a r e a s  below 2,200 f e e t  e l e v a t i o n  were considered 
win ter  range i n  t h e  Cascades o f  t h e  Gif ford  Pinchot  Nat ional  Fo res t  
(Ruediger and Garcia  1980) . 

2, The l eng ths  o f  t i m e  dur ing  t h e  win ter ing  per iod  t h a t  e l k  were s o l e l y  
dependent upon t h e  fo rage  a v a i l a b l e  i n  opt imal  cover was one month. The 
following parameters  were used t o  c a l c u l a t e  t h i s  per iod  f o r  t h e  Packwood 
Ranger D i s t r i c t ,  G i f fo rd .  Pinchot Nat ional  m r e s t ,  Washington: 

Wind Re la t ive  Snow C h i l l  
Temperature Speed (mph) Humidity(%) Depth ( in.  ) Factor  

The dominant f a c t o r  i n  t h i s  method f o r  determining thermal stress is snow 
depth.  

*According to  s tandard  wind c h i l l  f a c t o r  c h a r t s ,  t h e  above c r i t e r i a  produce 
comparable s t r e s s  c o n d i t i o n s  of 20°F. (Cl imato logica l  Handbook, Columbia 
Basin S t a t e s  1968; Squ i r e s  1982 personal  communication; Brooks 1985 personal  
communication.) Over a 15-year per iod ,  30 days  per  year  dur ing  t h e  six-month 
winter  per iod  had t h e s e  cond i t i ons .  

3. The l eng th  o f  t i m e  to  reach  canopy closure fol lowing c l e a r c u t t i n g  w i l l  
v a ry  by s i te  c l a s s  and succes s  o f  res tocking  at tempts .  For purposes of  
modeling, t h e  pe r iods  of  forage  a v a i l a b i l i t y  dur ing  t h e  regenera t ion  
process  i n  a managed s t and  were assumed to  be: 

S i t e  Class 111 - 20 Years 

(Brown 1961; Hines 1973; Anderson 1971; ~ a y l o r  and Johnson 1978). 

4, For purposes o f  modeling, t h e  a t ta inment  o f  a n  average 21 inch d.b.h. 
tree s t and  was used t o  des igna te  t h e  beginning o f  win ter  op t imal  cover 
c h a r a c t e r i s t i c s .  In  a managed s t and ,  a n  average of 21 inches  is  achieved 
oy : 



S i t e  C l a s s  I11 - 100 Years 

(U.S. Department o f  Agr i cu l tu re ,  S i l v i c u l t u r a l  Examination and 
P r e s c r i p t i o n  Handbook 1974) . 

5. Re la t i ve  forage  product ion  f a c t o r s  were developed from a v a i l a b l e  
l i t e r a t u r e .  C l e a r c u t s  were ass igned  a r e l a t i v e  fo rage  product ion  f a c t o r  
of  5 ,  op t ima l  cove t  a f a c t o r  of 1, and hiding/ thermal  cover  a f a c t o r  o f  
0.5 (Harshman 1971; Anderson 1971; Brown 1961). 

6. Ten pe rcen t  o f  t h e  fo rage  produced i n  hiding/thermal cover was cons idered  
to be  a v a i l a b l e  du r ing  c r i t i c a l  thermal  s t r e s s  pe r iods  (Brown 1961; 
Anderson 1971). 

ELEMENTS OF THE FORAGE/COVER MODEL EQUATION 

The fol lowing equa t ions  a r e  used t o  de te rmine  t h e  degree  o f  balance between 
t h e  fo rage  a v a i l a b l e  to  s u s t a i n  e l k  du r ing  t h e  most s e v e r e  weather p e r i o d s  and 
t h a t  a v a i l a b l e  dur ing  a l l  o t h e r  p e r i o d s  o f  t i m e .  

Best  condi . t ions  a r e  m e t  when t h e  number o f  fo rage  e q u i v a l e n t s  produced i n  
fo rage  a r e a s  e q u a l s  t h e  fo rage  a v a i l a b l e  i n  op t imal  cover a r e a s  du r ing  seve re  
weather per  ids .  

The va lues  c a l c u l a t e d  f o r  fo rage  and op t ima l  cover a r e a s  below r e p r e s e n t  
forage  e q u i v a l e n t s  which is p o t e n t i a l  fo rage  produced: 

Where : 

* F is t h e  r e l a t i v e  fo rage  product ion  f a c t o r .  
* CC is t h e  p ropor t i on  o f  a r e a  i n  c l e a r c u t s  or e a r l y  s e r a 1  forage.  
* HT1 is t h e  p ropor t i on  of  a r e a  i n  hiding/ thermal  cover .minus  t h e  propor t ion  

o f  a r e a  on which f o r a g e  is a v a i l a b l e  du r ing  t h e  c r i t i c a l  per iod .  
* HT2 is t h e  p ropor t i on  o f  a r e a  i n  hiding/ thermal  cover  where forage  is 

a v a i l a b l e  dur ing  t h e  cri t ical per iod .  
* OC is t h e  p ropor t i on  o f  a r e a  i n  op t imal  cover .  
* TI i s  t h e  pe r iod  t h a t  fo rage  is a v a i l a b l e  d iv ided  by t h e  pe r iod  t h a t  forage  

is used i n  n o n - c r i t i c a l  weather.  
* T2 is  t h e  pe r iod  t h a t  t h e  fo rage  i n  op t imal  cover  is a v a i l a b l e  d iv ided  by 

t h e  pe r iod  t h a t  forage  is r equ i r ed  dur ing  seve re  weather cond i t i ons .  



EXAMPLE OF MODEL IMPLEMENTATION 

To determine t h e  b e s t  s u s t a i n e d  forage/cover r a t i o ,  t h e  manager should 
s u b s t i t u t e  v a r i o u s  r o t a t i o n  pe r iods  u n t i l  t h e  model equat ion  balances.  Other 
information used should be based on l o c a l  c o n d i t i o n s  and s p e c i f i c  f o r e s t r y  
techniques.  

The fol lowing example d e a l s  wi th  a managed f o r e s t  s tand  on S i t e  C l a s s  I11 land  
on t h e  Packwood Ranger D i s t r i c t  i n  t h e  Cascade Range and assumes a one-month 
c r i t i c a l  thermal stress per iod  du r ing  t h e  winter .  'Ihe r o t a t i o n  o p t i o n  
demonstrated is 158 yea r s ,  which is  t h e  b e s t ,  g iven  t h e  assumptions p rev ious ly  
l i s t e d .  To compensate f o r  i nhe ren t  v a r i a b i l i t y  w i th in  S i t e  Class ,  a 
10 pe rcen t  + and - range should be  e s t a b l i s h e d  f o r  t h e  s e l e c t e d  r o t a t i o n .  I n  
t h i s  example, op t imal  forage/cover r a t i o s  might be  produced with r o t a t i o n s  
ranging from approximately 145 to  175 years .  A 158 year r o t a t i o n  scheme would 
permi t  6 3  a c r e s  t o  be harves ted  annual ly  on  a 9,954 a c r e  management un i t .  
F igures  shown i n d i c a t e  a degree  o f  p r e c i s i o n  unwarranted by t h e  d a t a  b u t  t hey  
a r e  c a r r i e d  through h e r e  to maintain accuracy i n  t h e  mathematical 
c a l c u l a t i o n s .  I n  t h e ' f i n a l  a n a l y s i s  t h e s e  f i g u r e s  should be rounded. 

To determine t h e  percentage o f  a c r e s  i n  c l e a r c u t  forage ,  t h e  number o f  a c r e s  
c u t  per  year  under t h e  s e l e c t e d  r o t a t i o n  o p t i o n  should be m u l t i p l i e d  by the 
t i m e  t h a t  c l e a r c u t  fo rage  is a v a i l a b l e :  63 acres x 20 y e a r s  = 1,260 acres o r  
approximately 13 pe rcen t  on t h e  management u n i t .  

To determine t h e  percentage  or acreage  i n  opt imal  cover,  the pe r iod  o f  time 
requi red  f o r  t h e  f o r e s t  s t and  t o  a t t a i n  opt imal  cover  s t a t u s  must be 
sub t r ac t ed  from t h e  chosen r o t a t i o n  period.  This  va lue ,  i n  t u r n ,  is then  
mul t ip l i ed  by t h e  number o f  a c r e s  which w i l l  b e  harves ted  each year:  

158 y e a r s  - 100 y e a r s  = 58 yea r s  
58 y e a r s  x 63 a c r e s  = 3,654 a c r e s  or +proximately 
37 percent  of t h e  management u n i t .  

A l l  remaining acreage  i n  t h e  management u n i t  would be composed o f  h id ing  and 
thermal cover .  

The forage/cover r e l a t i o n s h i p  would, t he re fo re ,  be: 

1,260 a c r e s  i n  c l e a r c u t  forage  o r  13 percent  
5,040 a c r e s  i n  h id ing  and thermal cover o r  50 percent  
3,654 a c r e s  i n  opt imal  cover or 37 pe rcen t  
(expressed a s  13: 50:37) 



Continuing with r equ i r ed  c a l c u l a t i o n s  as p rev ious ly  d i scussed :  

Forage Equiva len ts  Produced 

Optimal 
Forage Areas  Cover Areas 

C lea rcu t  Forage Where.: 

F = 5 forage  e q u i v a l e n t s  
CC = 1,260 A c r e s  
TI - 12 months forage  a v a i l .  

5 months fo rage  used 

Hiding/Thermal Cover 

Forage Produced i n  Hiding/Thermal 

Cmponent 

Optimal Cover 

O ~ t i m a l  Cover 

T o t a l  fo rage  
e q u i v a l e n t s  produced 24,948 

F = .5 fo rage  e q u i v a l e n t s  
HT1 = 4,536 Acres 
TI = 12 months fo rage  a v a i l .  - 

5 months fo rage  used 

F = .5 fo rage  e q u i v a l e n t s  
3,024 HT2 = 504 Acres 

T2 = 12 months fo rage  a v a i l .  
1 month fo rage  used 

F = 1 forage  e q u i v a l e n t  
1/2 OC = 1,827 Acres 
T1 = 12 months fo rage  a v a i l .  

. 5 months forage  used 

F = 1 forage  equ iva l en t  
21,924 1/2 OC = 1,827 Acres 

T2 = 12 months fo rage  a v a i l .  
1 month fo rage  used 



PROCEDURE FOR EVALUATING DEVIATION FEEDM THE BEST SUSTAINED FOREST MANAGEMENT 
(ROTATION) OPTION, OR FROM THE IDEAL HABITAT CONDITION FOR ELK 

M d e l  o u t p u t s  o t h e r  t han  t h o s e  y i e l d i n g  a balance a r e  l i m i t i n g  i n  terms o f  
e i t h e r  fo rage  a r e a s  o r  op t ima l  cover  a r e a s ,  depending on which s i d e  o f  t h e  
equa t ion  is smal le r .  The l i m i t i n g  f u n c t i o n  is always u t i l i z e d  to de te rmine  
d e v i a t i o n  from chosen benchmarks ( t h e  ideal h a b i t a t  cond i t i on ,  b e s t  managed 
f o r e s t  cond i t i on ,  o r  t a r g e t  objective/prescription). 

When t h e  v a l u e  f o r  op t ima l  cover  fo rage  a r e a  e q u i v a l e n t s  is sma l l e r ,  pe rcen t  
d e v i a t i o n  from t h e  b e s t  s u s t a i n e d  managed f o r e s t  s c e n a r i o  is c a l c u l a t e d  v i a  
d i v i s i o n  by t h e  number o f  fo rage  e q u i v a l e n t s  produced when an  a c t u a l  equa t ion  
'balancen is achieved (cons ider ing  t h e  environmental and management cri teria 
f o r  t h e  s p e c i f i c  a r e a  being eva lua t ed ) .  ~ e v i a t i o n  from t h e  i d e a l  h a b i t a t  
cond i t i on  t h a t  can be produced under any cond i t i on  is achieved v i a  d i v i s i o n  by 
t h e  r e s p e c t i v e  number o f  fo rage  e q u i v a l e n t s  produced when timber product ion  is 
n o t  a  c o n s t r a i n t .  

When t h e  va lue  f o r  fo rage  a r e a  e q u i v a l e n t s  is sma l l e r ,  t h e  model g i v e s  a 
conse rva t ive  estimate o f  h a b i t a t  p o t e n t i a l  s i n c e  exces s  e q u i v a l e n t s  e x i s t  i n  
op t imal  cover  a r e a s ,  and adjustment  i n  t h e  number o f  e q u i v a l e n t s  on  t h e  fo rage  
a r e a  s i d e  o f  t h e  equa t ion  should be made by use  o f  t h e  fo l lowing  equa t ion :  

Excess Optimal Cover Forage Equiva len ts  , T3 = Supplemental Forage Area 

T2 Equiva len ts  

Where: 

T3 is t h e  months fo rage  is a v a i l a b l e  d iv ided  by t h e  to ta l  l e n g t h  o f  t h e  
u t i l i z a t i o n  per iod .  Resu l t s  a r e  t hen  added to t h e  " forage  a r e a s w  s i d e  o f  t h e  
o r i g i n a l  equa t ion  and t h e  a d j u s t e d  f i g u r e  is a s se s sed  as d i scus sed  du r ing  
s i t u a t i o n s  wi th  op t ima l  cover  fo rage  e q u i v a l e n t s  as t h e  l i m i t i n g  h a b i t a t  
funct ion.  

For example, i f  t h e  fo rage  a r e a  s i d e  o f  t h e  equat ion.  had been l i m i t i n g  and t h e  
corres ,3nding forage  e q u i v a l e n t s  produced were 24,276 ( i n s t e a d  o f  24,948 as 
shown) , t h e  fol lowing c a l c u l a t i o n  is made : 

(24,948 - 24,276) 12/6 = 112 Where: 
12/1 Excess op t ima l  cover  fo rage  

e q u i v a l e n t s  = 24,948 minus 24,276 
Tg = 2 fo rage  e q u i v a l e n t s  a v a i l .  

6 fo rage  e q u i v a l e n t s  used 
T2 = 2 fo rage  e q u i v a l e n t s  a v a i l .  

1  forage  e q u i v a l e n t s  used 

Adjusted fo rage  a r e a  e q u i v a l e n t s  then  become 24,276 + 112 or 24,488 

The example on Page 107 i n  Forage Equiva len ts  Produced g a v e - t h e  closest 
mequat ion  balancen p o s s i b l e  and is t h e  b e s t  v i a b l e  s u s t a i n e d  timber h a r v e s t  
op t ion ,  cons ide r ing  t h e  model v a r i a b l e s  u t i l i z e d .  I f  t h e  chosen r o t a t i o n  had 
n o t  produced a  ba lance ,  t h e  a d j u s t e d  fo rage  a r e a  e q u i v a l e n t s  would have been 
d iv ided  by t h a t  balance va lue  to determine deviance from t h e  b e s t  managed 
f o r e s t  s i t u a t i o n .  



Given t h e  p rev ious ly  l is ted assumptions, l i m i t a t i o n s ,  and va lues  s e l e c t e d  f o r  
v a r i a b l e s ,  t h e  model was used t o  determine c u t t i n g  c y c l e s  f o r  a managed s t and ,  
S i t e  C la s s  111, t h a t  y i e l d  t h e  h ighes t  s u s t a i n a b l e  h a b i t a t  p o t e n t i a l  f o r  e l k ,  

Figure 1, and corresponding t a b l e s ,  d e p i c t  r e l a t i v e  h a b i t a t  p o t e n t i a l  by 
r o t a t i o n  l eng th  f o r  the Gifford Pinchot  Nat ional  Fo res t  under a managed f o r e s t  
optimum on S i t e  C la s s  I11 lands .  Hab i t a t  p o t e n t i a l  i nc reases  a s  t h e  l eng th  o f  
r o t a t i o n  o p t i o n s  inc rease ,  u n t i l  t h e  optimum sus t a ined  forage/cover balance is 
achieved. Cut t ing  c y c l e s  longer  than t h e  one where a balance is reached y i e l d  
s l i g h t l y  lower p o t e n t i a l s .  Rotat ion pe r iods  p r i o r  t o  t h e  peak y i e l d  
forage/cover r a t i o s  a r e  l i m i t i n g  i n  opt imal  cover ,  while  those  a f t e r  t h e  peak 
y i e l d  forage/cover r a t i o s  a r e  forage  l i m i t i n g .  In  gene ra l ,  t h e  b e s t  sus t a ined  
forage/cover r a t i o  i n  a managed f o r e s t  on S i t e  C la s s  I11 on t h e  Gif ford  
Pinchot Nat ional  Fo res t  wi th  two th inning  t rea tments  is  a 13:50:37 (1 month 
c r i t i c a l  thermal s t r e s s )  . 
Based on information s p e c i f i c  to a manager's ope ra t ion  and geographic 
l o c a t i o n ,  t h e  model could  be used t o  d i s p l a y  information a s  shown i n  Figure 1, 
and Tables 1 and 2, t o  t r a c k  changes i n  p o t e n t i a l  h a b i t a t  c a p a b i l i t i e s  over 
t i m e  dur ing  v i r g i n  f o r e s t  conversion and subsequent t imber h a r v e s t  programs. 
This  procedure would be a n  i n t e g r a l  p a r t  o f  t h e  d e c i s i o n  and planning 
process .  Hab i t a t  p o t e n t i a l  could  be p red ic t ed  f o r  any sus t a ined  c u t t i n g  
per iod  o r  management i n t e n s i t y .  I n  cases where timber product ion is n o t  t h e  
dominant l and  use o f  a n  a r e a ,  t h e  manager could u t i l i z e  t h e  model t o  determine 
forage/cover r a t i o s  which would g r e a t l y  su rpas s  t h e  b e s t  sus t a ined  r o t a t i o n  
op t ion ,  thereby  approaching peak p o t e n t i a l s  r e a l i z e d  on ly  dur ing  t h e  v i r g i n  
f o r e s t  conversion phase. A combination o f  d u a l  r o t a t i o n  systems; one s h o r t ,  
one long,  f o r  d i f f e r e n t  p o r t i o n s  of  t h e  a r e a  could be eva lua ted  and prescr ibed  
i n  such s i t u a t i o n s .  

Resu l t s  should always be i n t e r p r e t e d  i n  l i g h t  o f  t h e  assumptions and 
l i m i t a t i o n s  o f  t h e  model. va lues  used f o r  v a r i a b l e s  should be based on t h e  
b e s t  a v a i l a b l e  d a t a  and should be a l t e r e d  a s  b e t t e r  information is  developed, 
A s  t h e  s t a t e  o f  t h e  a r t  improves, s o  should t h e  model and i ts  c a p a b i l i t i e s ,  

The model demonstrates  an  extremely important concept:. when conversion o f  
v i r g i n  f o r e s t  occu r s  wi th in  a r e l a t i v e l y  s h o r t  per iod  o f  t ime,  a sus t a ined  
r o t a t i o n  may n o t  be achieved f o r  many y e a r s  because t h e  new f o r e s t  s t and  w i l l  
mature i n  b locks  much l a r g e r  than  those  a s soc i a t ed  wi th  a s u s t a i n e d  y i e l d  
scenar io .  The per iod  r equ i r ed  t o  e s t a b l i s h  t h e  sus t a ined  f o r e s t  program can 
be r e f e r r e d  t o  a s  t h e  t r a n s i t i o n  phase (see Figure  1 ) .  There is a l s o  a 
t r a n s i t i o n  peak which r e f e r s  t o  t h e  e l k  popula t ion  peak reached between t h e  
peaks t h a t  occurred du r ing  v i r g i n  f o r e s t  conversion and second-growth 
management. Most o f  t h e  commercial f o r e s t  l ands  i n  western Oregon and 
Washington a r e  e i t h e r  i n  t h e  conversion o r  t r a n s i t i o n  phases. 

The l eng th  o f  t h e  conversion p roces s  and management i n t e n s i t y  s e l e c t e d  w i l l  
d i c t a t e  t h e  e x t e n t  o f  t h e  t r a n s i t i o n  phase. When t h e  t i m e  span necessary  t o  
accomplish v i r g i n  f o r e s t  conversion is i d e n t i c a l  wi th  t h e  s e l e c t e d  h a r v e s t  
r o t a t i o n ,  t h e r e  w i l l  be  no t r a n s i t i o n  per iod  ( see  Figure 1)  and a peak i n  
h a b i t a t  p o t e n t i a l  f o r  dee r  and e l k  w i l l  be reached dur ing  t h e  e a r l y  s t a g e s  o f  
conversion. This  l e v e l  w i l l  d e c l i n e  dur ing  t h e  remainder o f  t h e  conversion 



Fig 1. CHANGES I N  HABITAT POTENTIAL 

Cascade Managed Stand, S i t e  C l a s s  I11 

r 
150 

Conversion 

Optinorl Jbtation (158 yrs.) (Forage & Cover Balance) 

Virgin Forest conditions (Forage limiting) 
i 

Shorter Rotation (8r3 yrs.) (Cover limiting) ------------------------- 
. . I 

Time - Years 

Parameters Used: Forage a v a i l a b l e  i n  c l e a r c u t s  - 20 yea r s ,  op t imal  cover  
reached a t  100 y e a r s  and t h e  c r i t i c a l  stress pe r iod  - 1 month. 

Habi ta t  P o t e n t i a l  

Managing f o r  a 158-year r o t a t i o n  w i l l  a l low f o r  t h e  h i g h e s t  
forage  e q u i v a l e n t s  from a managed f o r e s t  s tandpoin t .  (See 
P l o t t i n g  P o i n t s  Table 1.) 

- - Virgin  f o r e s t  cond i t i on  

----- Managed s t and  wi th  a 40-year conversion,  ha rves t  s ta r t s  aga in  a t  
60 years ,  and an  80-year r o t a t i o n .  (See P l o t t i n g  P o i n t s  Table 2.) 

When en te r ing  a v i r g i n  s t and ,  h a b i t a t  p o t e n t i a l  w i l l  vary  dur ing  t h e  
conversion phase o f  forest h a r v e s t ,  and w i l l  no t  s t a b i l i z e  u n t i l  a sus t a ined  
r o t a t i o n  ha rves t  is achieved on t h e  e n t i r e  a rea .  Th i s  h e l p s  to e x p l a i n  t h e  
boom and b u s t  s i t u a t i o n  as dep ic t ed  above. This has  occurred  i n  Western 
Washington and i n  o t h e r  a r eas .  



Table 1. PLOTTING POINTS 

S i t e  Class  111, 20 y e a r s  a v a i l a b l e  i n  forage ,  100 y e a r s  t o  a t t a i n  a 
21" deboh. ,  1 month c r i t i c a l  thermal  stress per iod ,  158-year r o t a t i o n .  

Timber Stand 
Through Time 

Forage/Cover 
Ra t io  

Forage 
Equiva len ts  

Percentage 
Management 

Optimum 

Table 2. PLOTTING POINTS 

S i t e  C la s s  111, 20 y e a r s  a v a i l a b l e  i n  forage ,  100 y e a r s  to  a t t a i n  a 
21" d.b.h., s t and ,  1 month cr i t ical  thermal s t r e s s  per iod ,  40-year 
conversion, h a r v e s t  starts aga in  a t  60 yea r s  and an  80-year r o t a t i o n .  

Timber Stand 
Through Time 

Forage/Cover 
R a t i o  

0-0-1 00 
50-0-50 
50-50-0 
0- 100-0 
25-7 5-0 
25-75-0 
25-75-0 
25-75-0 
25-75-0 
25-75-0 
25-75-0 
25-75-0 
25-75-0 
25-75-0 

Forage 
Equiva len ts  

Percentage 
Management 

Optimum 



phase and will stabilize at the beginning of the sustained rotation phase. 
Although shorter conversion periods produce higher peak habitat potentials, 
they also display a more rapid decline in potential use and stabilize at lower 
levels than the longer conversion periods. The cumulative habitat potential 
over time for a 158-year conversion and rotation is much higher than for a 
40-year conversion and rotation if measured at a point in time when both 
options have reached habitat stability. 

When the conversion period is shorter than the rotation length, there will be 
a transition period after conversion and before the habitat potential 
stabilizes. This transition period will produce a second peak in habitat 
potential at a lower level than the one that occurs during conversion, but at 
a higher level than the long-term stable potential. Habitat stability for 
most rotation options will be achieved when stand conditions on those areas 
initially harvested during the transition period start developing optimal 
cover characteristics. When selected cutting cycles are not long enough to 
allow for the development of optimal cover, habitat potential will be 
stabilized at the end of a transition period of comparable length to the 
rotation option chosen. Habitat potential for the shorter sustained rotation 
options stabilize earlier, but at lower levels than for longer cutting cycles. 

The cumulative habitat potential for deer and elk is comparable whether or not 
the conversion period is equal to or less than the rotation length, if 
measured at a point in time when both options have reached habitat stability. 
However, stability in habitat potential will be reached earlier if there is no 
transition phase. Following the conversion phase, the intensity of management 
will have a direct bearing on the level of habitat potential eventually 
sustained. 

CONCLUSION 

The model provides an approach to determining the sustained rotation pattern 
and &z,aciated forage/cover ratio that yields the highest habitat potential 
for deer and elk by utilizing information specific to the manager's 
operations. Its primary requisite is that sufficient quantities of optimal 
cover are available to maintain elk populations during the most severe winter 
thermal stress periods. The model can also be used to predict peak levels of 
habitat potential during the conversion and transition phases of forest 
succession and these results can be plotted to yield estimates of cumulative 
habitat potential over time. 

The obvious next step of the process is to develop a methodology to relate 
forage equivalents to "numbers of animalsn and/or carrying capacity. This 
subject is addressed in the Roosevelt Elk and Black-Tailed Deer Guidelines for 
the Willamette National Forest by Harshman, 1985. 
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DISCUSSION 

Question: H o w  do you dea l  with h a b i t a t  e f fec t iveness  per  se?  How do you d e a l  
with such th ings  a s  roading, o r  avoidance of  c r u c i a l  a r e a s  because of  human 
disturbance? 

Answer: Let m e  po in t  t h i s  o u t  again,  because it appears I d i d  no t  make it 
c lea r .  This  is one component. Roading is another component, and s i z e  and 
spacing is another. This  component g i v e s  you t h e  cover/forage r a t i o .  It  
te l ls  you how much optimal  cover you have t o  have, and how much forage you 
have to have i n  c l ea rcu t s .  

This af ternoon o t h e r s  a r e  going to  speak about o the r  components. I have been 
involved with a HEP model (Habitat  Evaluation Procedure) on e l k  and w e  
i d e n t i f i e d  e i g h t  h a b i t a t  components. 

Question: Ray I have asked var ious  members on t h e  Gifford Pinchot National  
Forest  t h i s  quest ion and i n  some ways I can answer p a r t s  o f  it. From t h e  
information t h a t  I have read on e l k ,  and I am n o t  an exper t  on e l k ,  it 's been 
my understanding t h a t  when you g e t  a 21 dbh (diameter b r e a s t  he ight )  s tand a t  
100 years  o r  so ,  what you r e a l l y  genera l ly  wind up with i n  a n a t u r a l  s tand is 
canopy cover l aye r  with some shrub layer  underneath, but  no t  a lo t  o f  snow 
in tercept ion .  So, I am cur ious  about how you a r e  going to  develop optimal  
cover when you have reached a 21-inch dbh stand? 

Answer: Our s i l v i c u l t u r i s t s  have t o l d  us  t h a t  i f  w e  s t a r t  with a c l e a r c u t ,  w e  
can develop t h e  four-layered c h a r a c t e r i s t i c s  o f  optimal  cover. This  would 
mean w e  would s t a r t  with l e s s  than 400-600 trees per acre.  What w e  have been 
looking a t  a r e  n a t u r a l  s tands.  r t  takes  n a t u r a l  s tands  longer to  develop t h e  
four-layered c h a r a c t e r i s t i c .  



Question: Is t h a t  going to be economically f e a s i b l e ?  

Answer: Y e s ,  a s  f a r  a s  we can determine t h e r e  wouldn't be a problem i n  
developing op t ima l  cover economically.  

Question: Is t h a t  also going to be done i n  s t a n d s  t h a t  a r e  c u r r e n t l y  i n  t h i s  
age ca tegory  t h a t  d o n ' t  have l aye r ing?  

Answer: W e  have been working on  some n a t u r a l  s t a n d s  t h a t  d o n ' t  have t h e  
l aye r ing  e f f e c t .  W e  have been p l a n t i n g  some brush s p e c i e s  wi th in  some o f  
t h e s e  s t a n d s  t h a t  have been th inned  to  develop t h i s  l aye r ing .  How success fu l  
t h i s  process  w i l l  be i n  developing t h e  l aye r ing ,  I ' m  n o t  q u i t e  su re .  Once a 
n a t u r a l  s tand  reaches about  60 y e a r s  o f  age, when you t r y  to manipulate  it, it 
doesn ' t  r e a l l y  g i v e  you t h e  necessary  r e s u l t s ,  W e  a r e  working on  t h e s e  types  
of s t a n d s  t o  s e e  if w e  can  r e s o l v e  t h i s  problem. 

Question: A couple o f  s h o r t  ques t ions  wi th  s h o r t  answers f o r  you. You say  
t h a t  t h e  model te l ls  you what t h e  cover/forage r a t i o  is f o r  a g iven  a r e a  once 
you ha rves t  t imber ,  is t h a t  c o r r e c t ?  

Answer: Well, you can  determine your cover/forage r a t i o  immediately 
and, determine i f  you a r e  a t  t h e  balance po in t .  I f  you a r e  n o t ,  depending on 
t h e  information,  you can  see how c l o s e  you are t o  t h a t  balance. You can  
determine what you have to  d o  to  improve t h e  r a t i o .  Like I have poin ted  o u t ,  
t h e  model handles  o n l y  one component, You have to  look a t  s i z e  and spacing 
and harassment a s  i nd iv idua l  components. 

Question: What is t h e  cover/forage r a t i o  t h a t  you a r e  t r y i n g  to  o b t a i n ?  

Answer: The one I was showing he re  was b a s i c a l l y  13 percent  i n  forage  
and 37 pe rcen t  i n  op t ima l  cover.  

F i f t y  percent  w i l l  be i n  h id ing  and thermal  cover. Th i s  is t h e  very b e s t  you 
could  do wi th  a one-month s t r e s s  pe r iod  i n  t h e  southwest Washington Cascades, 

Question: Is t h a t  f i g u r e  s u s t a i n a b l e ?  

Answer: That is c o r r e c t .  

Le t  m e  add one  o t h e r  t h ing .  I f  you a r e  th inking  about  applying t h i s  d a t a  on 
t h e  e a s t s i d e  o f  t h e  Cascade s i t u a t i o n ,  it is going to be d i f f i c u l t .  Keep 
t h i s  i n  mind, 

Question: How does your model d e a l  wi th  forage  q u a l i t y  w i th in  t h e  fo rage  
component? 

Answer: W e  addressed it i n  forage  q u a l i t y .  W e  s a i d  we would g i v e  a Cora$? 
e q u i v a l e n t 4 m a g e  to  a c l e a r c u t  of 5, op t imal  cover  1, and hiding/ thermal  
cover  .5. Now, you need t o  look a t  your s i t u a t i o n  and determine i f  t h i s  d a t a  
is even i n  your ba l lpa rk ,  That is t h e  ba l lpa rk  f o r  us ,  bu t  t h a t  may n o t  be 
f o r  your a r ea .  I f  you can  improve the  opt imal  cover  va lue ,  maybe you can  
reduce t h e  amount o f  op t imal  cover you have on your a r ea .  Does t h i s  answer 
your q u e s t  ion? 



Question: W e l l ,  maybe you can c l a r i f y  it. Then i n  t h e  model, it assumes t h a t  
the  forage q u a l i t y  underneath optimal  cover is equivalent  o r  b e t t e r  than t h e  
forage q u a l i t y  a v a i l a b l e  o u t  i n  a c l e a r c u t ?  

Answer: No, w e  s a i d  t h e  c l e a r c u t  has f i v e  forage equivalents ,  optimal  cover 
1 , and hiding and thermal cover .5. 

Chairman: I ' d  l i k e  to make a number o f  comments. One of  them, I ' d  l i k e  to  
r e i t e r a t e  what Ray s a i d  concerning s p e c i f i c  app l i ca t ions  to  your own areas. 
One. o f  t h e  f r u s t r a t i o n s  we've encountered is t r y i n g  to i n t e r p r e t  everybody's 
approach. I doubt very  much t h a t  t h e r e  is a s i n g l e  approach t h a t  w i l l  work 
everywhere. So, while t h e  model i t s e l f  or t h e  technique might work, I th ink 
we're a l l  going to be faced with ga ther ing  d a t a  which a r e  r e l evan t  to  t h e  a r e a  
being worked. I th ink one o f  t h e  examples o f  a key v a r i a b l e  is snow. To t r y  
to  use a model o r  approach which assumes t h a t  snow is an important va r i ab le ,  
i f  you're  on t h e  south c o a s t  o f  Oregon, t h a t  may or may not  be t h e  r i g h t  
idea. Nonetheless, i f  you're on Vancouver Is land o r  somewhere else, it might 
be a very important element. 

The o t h e r  i s sue  I ' d  l i k e  t o  comment on f o r  a second is forage q u a l i t y  and 
cover. I have t o  t e l l  you t h a t  one o f  my f r u s t r a t i o n s  is t h a t  t h e  
r e l a t i o n s h i p s  between forage and cover a r e  o f t e n  t i m e s  considered to be 
e i the r /o r  when, i n  f a c t ,  I th ink  most of  us  recognize t h a t  high q u a l i t y  forage 
o r  quan t i ty  and q u a l i t y  forage  can mi t iga te  d e f i c i e n c i e s  i n  cover. In  some 
cases ,  adequate cover can mi t iga te  some d e f i c i e n c i e s  i n  forage. It 's r e a l l y  
very  much a r e l a t ionsh ip .  It's no t  an e i ther /or .  W e  don ' t  e i t h e r  have cover 
or have forage. I know t h a t  most of  t h e  people, probably a l l  t h e  people 
today, would agree with t h a t .  I th ink what t h i s  te l ls  us  is t h a t  w e  have 
r e a l l y  not  had adequate research conducted i n  these  westside f o r e s t s  dea l ing  
with forage q u a l i t y ,  deal ing  wi th  a cover and forage r e l a t i o n s h i p  i n  terms of 
what it r e a l l y  means to t h e  animals from an energe t i c s  perspective.  I th ink  
we're probably no t  anywhere near a s  f a r  along t h a t  way a s  t h e  f o l k s  t h a t  a r e  
more accustomed t o  working with Rocky Mountain e lk .  
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Abstract: Plbdels f o r  t h e  assessment o f  Vancouver I s l and  Ftoosevelt e l k  (Cervus 
elaphus r o o s e v e l t i )  seasonal  range h a b i t a t  s u i t a b i l i t y  a r e  presented .  The 
g e n e r a l  physiographic c h a r a c t e r i s t i c s ,  p r e f e r r e d  fo rage  a v a i l a b i l i t y ,  and 
i n t e r s p e r s i o n  o f  seasonal  fo rage  and cover requirements  o f  an a r e a  a r e  
considered i n  t h e  c a l c u l a t i o n  o f  h a b i t a t  s u i t a b i l i t y  index (HSI) values.  
Mathematical r e l a t i o n s h i p s  a r e  presented t o  develop seasonal  HSI va lues  on  
sp r ing  ranges,  summer/fall ranges,  and low and high snowpack winter  ranges. A 
d i scuss ion  o f  t h e  problems and proposed f u t u r e  development o f  t h e  models is 
included. 

!l'he In t eg ra t ed  Wild l i fe - In tens ive  Fores t ry  Research (IWIFR) program was 
i n i t i a t e d  i n  l a t e  1980 t o  examine t h e  in f luences  o f  i n t e n s i v e  f o r e s t r y  
a c t i v i t i e s  on Vancouver I s l a n d ' s  b l ack - t a i l ed  deer  (Odocoileus hemionis 
columbianus) and Roosevelt  e l k  (Cervus e l aphus  r o o s e v e l t i )  popula t ions .  F i e l d  
work on t h e  e l k  po r t ion  o f  t h i s  s tudy  was i n i t i a t e d  i n  e a r l y  1981 and 
c u r r e n t l y  t h e  f i r s t  phase o f  t h e  program is nearing completion. A major 
product  o f  t h i s  phase o f  t h e  r e sea rch  p r o j e c t  w i l l  be  a handbook of  dee r ,  e l k  
and f o r e s t r y  i n t e r a c t i o n s .  The models presented  he re  were developed us ing  t h e  
r e s u l t s  o f  t h e  IWIFR and many o t h e r  r e sea rch  p r o j e c t s .  More d e t a i l e d  v e r s i o n s  
f o r  a p p l i c a t i o n  o f  t h e  models w i l l  be  presented  i n  t h e  handbook. 

Salwasser (1 985) i d e n t i f i e d  four  t h i n g s  requi red  t o  i n t e g r a t e  w i l d l i f e  h a b i t a t  
concerns i n t o  mult iple-use f o r e s t  management. One o f  t h e s e  was a model which 
could r e l a t e  f o r e s t  cond i t i ons  t o  w i l d l i f e  ou tputs .  The g e n e r a l  purpose o f  
developing t h e s e  models was n o t  on ly  t o  provide a method o f  quan t i fy ing  e l k  
h a b i t a t  s u i t a b i l i t y ,  b u t  a l s o  a s  an educa t iona l  t o o l  t o  i d e n t i f y  f o r  f o r e s t  
managers, who a r e  ou r  most i n f l u e n t i a l  w i l d l i f e  h a b i t a t  managers, t h e  b a s i c  
seasonal  requirements  o f  e l k  and t h e  p o s i t i v e  and nega t ive  impacts t h e i r  
a c t i v i t i e s  can  have on  e l k  h a b i t a t .  While t h e  key t a r g e t  audience f o r  t h e s e  
models is f o r e s t  managers a t  t h e  planning l e v e l ,  w i l d l i f e  h a b i t a t  b i o l o g i s t s  
w i l l  a l s o  f i n d  them valuable .  The models w i l l  probably be mos't u s e f u l  i n  t h e  
p repa ra t ion  and review o f  5-year logging development or s i l v i c u l t u r a l  p l a n s ,  
where a number o f  d i f f e r e n t  management s c e n a r i o s  and t h e  r e s u l t i n g  i n d i c e s  o f  
e l k  h a b i t a t  q u a l i t y  can  be assessed .  

Procedures a r e  o u t l i n e d  here  f o r  c a l c u l a t i n g  seasonal  e l k  h a b i t a t  s u i t a b i l i t y  
index (HSI) va lues  f o r  assessment a r e a s  l oca t ed  on s p r i n g  ranges,  summer/fall 
ranges,  and low and high snowpack winter  ranges. Seasonal d i f f e r e n c e s  i n  



component r e l a t i o n s h i p s  wi th in  t h e  models r e f l e c t  s easona l  changes i n  forage  
use  and cover requirements.  

bbst e l k  on Vancouver I s l and  a r e  migratory.  The models were developed p r i -  
mar i ly  f o r  migratory e l k  herds ,  bu t  a r e  considered app l i cab le  to  t h e  sma l l e r ,  
less numerous non-migratory h e r d s  which a l s o  occur here.  
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MODEL OVEXtVIEW 

The models presented  he re  demonstrate  a method t o  a s s e s s  t h e  r e l a t i v e  va lue  o f  
e l k  seasonal  range h a b i t a t  s u i t a b i l i t y  by c a l c u l a t i n g  HSI va lues  ranging from 
0 t o  1.0, with 1.0 r ep re sen t ing  opt imal  condi t ions .  The g e n e r a l  topographic 
and inhe ren t  v e g e t a t i v e  c h a r a c t e r i s t i c s ,  forage  abundance, and i n t e r s p e r s i o n  
and r a t i o s  o f  fo rage  and cover t ypes  a r e  cons idered  i n  t h e  c a l c u l a t i o n  o f  an 
o v e r a l l  Seasonal Range S u i t a b i l i t y  Index (see Fig. 1)  f o r  an assessment a r ea .  

D i f f e ren t  r e l a t i o n s h i p s  apply  between h a b i t a t  s u i t a b i l i t y  assessments  on 
s p r i n g  ranges,  summer/fall ranges ,  l o w  snowpack winter  ranges,  and h igh  
snowpack winter  ranges. The t w o  Snowpack Zones which have been d e l i n e a t e d  on 
Vancouver I s l and  (Fig. 2) a r e  based on  average snow depth  and dura t ion .  

MODEL STEPS 

A s e r i e s  of  10 s t e p s  a r e  followed i n  t h e  a p p l i c a t i o n  o f  t h e  models t o  o b t a i n  
an o v e r a l l  Seasonal Range S u i t a b i l i t y  Index f o r  an assessment a r ea .  The same 
s t e p s  a r e  followed r e g a r d l e s s  o f  t h e  seasonal  range o f  use  o f  t h e  assessment 
a r ea .  However, d i f f e r e n t  r e l a t i o n s h i p s  w i l l  apply due t o  changes i n  seasonal  
forage ,  cover ,  and forage/cover r a t i o  requirements.  The s t e p s  a r e  o u t l i n e d  
he re  t o  i l l u s t r a t e  t h e  s t a g e s  involved i n  c a l c u l a t i n g  t h e  h a b i t a t  s u i t a b i l i t y  
i nd ices ,  and i n  more d e t a i l  i n  t h e  fol lowing s e c t i o n  on model a p p l i c a t i o n .  

Step 1. Del inea te  t h e  assessment a r e a  and determine 
t h e  a p p l i c a b l e  model ( sp r ing  range,  summer/ 
f a l l  range ,  Snowpack Zone A winter  range, o r  
Snowpack Zone B winter  range. 

S t ep  2. Determine t h e  Seasonal  Range P o t e n t i a l  
S u i t a b i l i t y  Index ( H S I ~ )  from t h e  gene ra l  
topographic and inhe ren t  v e g e t a t i v e  
c h a r a c t e r i s t i c s  o f  t h e  assessment a rea .  
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Figure 1. The general relationships in the seasonal habitat 
suitability index models. 



Snowpack Zone A 
(Low snowfall) 

a .. . .. Snowpack Zone 8 
(mod.- high snowfall) 

SCALE 
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Figure 2. Snowpack Zones on Vancouver Is land (modified from McNay and Doyle 
1985) . 

Step 3. Determine h a b i t a t  type boundaries within 
t h e  assessment area .  

Step 4. Determine stand boundaries within the  
assessment area .  

Step 5. Calcula te  a s tand forage value f o r  each 
stand i n  t h e  assessment area  ( h a b i t a t  type 
p o t e n t i a l  forage value modified by stand 
canopy c losure  modifier value)  . 

Step 6. Determine t h e  funct ional  type f o r  each stand 
(forage,  winter forage,  hiding cover, o r  thermal 
cover) . 



Step  7. Apply a d i s t a n c e  to  cover  edge modif ier  to 
each  s t and  fo rage  va lue  t o  o b t a i n  a Stand 
S u i t a b i l i t y  Index (HSI*) , 

S t e p  8, Calcu la t e  an Assessment Area Stand 
S u i t a b i l i t y  Index (HS13). 

S t e p  9. Calcu la t e  a Seasonal  Range Forage/Cover 
Rat io  S u i t a b i l i t y  Index (HS14). 

S t e p  10, Calcu la t e  a n  o v e r a l l  Seasonal  Range 
S u i t a b i l i t y  Index (HS15) . 

MODEL APPLICATION 

S tep  1, Del inea te  t h e  assessment a r e a  and determine 
t h e  a p p l i c a b l e  model. 

The s e l e c t i o n  o f  t h e  assessment area is a c r i t i c a l  s t e p  i n  t h e  a p p l i c a t i o n  o f  
any h a b i t a t  s u i t a b i l i t y  m o d e l  as it can  s t r o n g l y  in f luence  t h e  f i n a l  product  
of  t h e  modeling exe rc i se .  The assessment a r e a  boundary should be determined 
through d i s c u s s i o n s  between t h e  local f o r e s t  and w i l d l i f e  managers. The 
boundary, once determined, must n o t  be  a l t e r e d  between a p p l i c a t i o n s  when us ing  
t h e  model t o  e s t i m a t e  t h e  impact o f  d i f f e r e n t  h a b i t a t  management s cena r ios .  
Considering e l k  management p r i o r i t i e s  and h i s t o r i c a l  d i s t r i b u t i o n  o f  e l k ,  
w i l d l i f e  managers should communicate to  f o r e s t  managers t h e  r e l a t i v e  
importance o f  pursuing e l k  h a b i t a t  assessments  i n  a p a r t i c u l a r  a r e a .  
' Incorporating e l k  h a b i t a t  s u i t a b i l i t y  index modeling i n t o  o p e r a t i o n a l  f o r e s t r y  
a c t i v i t i e s  is an expensive process .  Limited r e sou rces  o f  both t i m e  and money 
a r e  b e s t  concent ra ted  i n  a r e a s  where t h e  a n t i c i p a t e d  b e n e f i t s  a r e  t h e  
g r e a t e s t .  An honest ,  non-confrontat ional  a t t i t u d e  from a l l  p a r t i e s  involved 
is e s s e n t i a l .  Management o p p o r t u n i t i e s  due to  land t e n u r e  and e x i s t i n g  
cond i t i ons  i n  ad j acen t  a r e a s  must also be considered when p r i o r i t i z i n g  a r e a s  
f o r  h a b i t a t  assessments.  

Due t o  s easona l  d i f f e r e n c e s  i n  e l k  h a b i t a t  requirements ,  a d e c i s i o n  o n  which 
o f  t h e  four  models apply  t o  t h e  assessment a r e a  is necessary ,  ~ o c a l  knowledge 
and consu la t ion  wi th  w i l d l i f e  managers w i l l  h e l p  determine t h e  a p p r o p r i a t e  
season o f  a c t u a l  o r  p o t e n t i a l  occupat ion  o f  t h e  assessment a r ea .  The g e n e r a l  
physiographic c h a r a c t e r i s t i c s  o f  t h e  a r e a  can  a l s o  be  used to l o c a t e  p o t e n t i a l  
seasonal  ranges  (see S t e p  2).  ~ l k  s easona l  ranges on  Vancouver I s l a n d  a r e  
g e n e r a l l y  10 to 30 km2 i n  s i z e .  An assessment a r e a ' s  boundaries  should be 
e s t a b l i s h e d  t o  encompass t h e  e n t i r e  s easona l  range. 

The l o c a t i o n  o f  t h e  winter  range de termines  which o f  t h e  t w o  win ter  models 
should be appl ied .  p e r s i s t e n t ,  s i g n i f i c a n t  snowpacks f r e q u e n t l y  occur  on t h e  
nor thern  and in land  mountainous p o r t i o n s  o f  Vancouver I s land .  Elk win ter ing  
i n  t h i s  Snowpack Zone 3 have d i f f e r e n t  h a b i t a t  requirements  t han  an imals  
winter ing i n  Snowpack Zone A where more mild win ters  u s u a l l y  occur ,  



Step 2. Determine the Seasonal Range Potential 
Suitability Index (HSI1) from the general topographic 
and inherent vegetative characteristics of the ,assessment 
area. 

Elk habitat selection at the seasonal range level appears to be for the 
g'eneral physiographic characteristics of an area. Vancouver Island elk 
seasonal ranges are consistently composed of areas of similar intrinsic 
characteristics. These properties cannot be produced through forest 
management activities but they provide a means of initially identifying an 
assessment area's capabilities to satisfy seasonal habitat requirements. 

Based on the topographic and vegetative characteristics of the assessment 
area, Tables 1, 2, 3, and 4 identify the means to calculate HSI1 as the nth 
root of the appropriate suitability indices. We believe the geometric mean is 
the most representative manner in which different components combine to affect 
habitat suitability. 

This step not only provides an initial estimate of an assessment area's 
potential seasonal range capabilities but is also useful to land managers in 
identifying where elk habitat management activities might best be undertaken. 

Table 1. Relative proportions of topographic and inherent vegetative 
characteristics of an assessment area and the corresponding 
suitability indices used in calculating a Potential Seasonal Range 
Suitability Index (HSI~*) for spring ranges. 

*Spring range HSI, = (SIa* SIb * SIC * SId) 

Suitability 
Index 
(SI) 

1.0 

0.75 

0.50 

Topographic/~egetative characteristics 

~e'rcent of 
area in 
riparian 
habitat 
(50 m 
either side 
of a stream 
or river) 

(dl 

>10 

5-1 0 

<5 

Percent of 
area with 
slope of 
10-50% and 
aspect from 
110" to 
250" 

(a) 

>50 

20-50 

<20 

Percent of 1 
area in 
vegetated 
rock bluffs 
with slope 
& aspect as 
in (a) 

(b) 

>20 

10-20 

<10 

percent of 
area in non- 
forested 
wetlands 
(bogs, 
meadows and 
estuaries) 

(c) 

>10 

5-1 0 

<5 



Table 2. Relative proportions of topographic and inherent vegetative 
characteristics of an assessment area and the corresponding 
suitability indices used in calculating a Potential Seasonal Range 
Suitability Index (HSIl*) for sumer/fall ranges. 

1 - 
3 

*Spring/fall range H S I ~  = ( S I ~  * * ~ 1 ~ )  

Topographicflegetat ive Character istics I 

Table 3. Relative proportions of topographic and inherent vegetative 
characteristics of an assessment area and the corresponding 
suitability indices used in calculating a Potential Seasonal Range 
Suitability Index (HSIl*) for Snowpack Zone A winter ranges. 

Percent of area 
in vegetated 
slide habitat 

(a) 

>I0 

5-1 0 

<5 

1 - 
5 

*Snowpack Zone A winter range HSI1 = (SIa * SIb * SIC * SId * SIe) 

Suitability 
Index 
(SI) 

1 .o 

0.75 

0.50 

Percent of area 
in non-forested 

wetlands 
(b) 

>20 

5-20 

< 5 

Suitability 
Index 
(SI) 

1.0 

0.75 

0.50 

Topographicflegetative Characteristics 

Percent of area 
in riparian 

habitat 
(c) 

>I 0 

5-1 0 

(5 

Elevation 
(m) 
(a) 

<400 

400-600 

>600 

Percent of 
area with 
slope of 
10-508 & 
aspect 
from 110' 
to 250' 

(b) 

>50 

10-50 

<10 

Percent of 
area in 
riparian 
habitat 

(el 

>15 

5-1 5 

<5 

Percent of 
area in 
vegetated 
rock bluffs 
with slope 
& aspect 
as in (b) 

(c) 

> 10 

5-1 0 

<5 

Percent of 
area in 
non- 
forested 
wetlands 

(dl 

>15 

5-15 

< 5 



Table 4. Relative proportions of topographic and inherent vegetative 
characteristics of an assessment area and the corresponding 
suitability indices used in calculating a Potential Seasonal Range 
Suitability Index (HSIl*) for Snowpack Zone B winter ranges. 

1 - 
5 

"Snowpack Zone B winter range HSIl = (SIa * SIb * SIC * SId * SIe) 

Step 3. Delineate habitat type boundaries within the 
assessment area. 

Suitability 
Index 
(SI) 

1.0 

0.75 

0.50 

Topographic/Vegetative Characteristics 

Habitat types are vegetation units differentiated by environmental parameters 
which includes all the plant communities that may occur on a particular site 
through time. They are named after the vegetation that consistently 
characterizes the site. We have delineated 26 habitat types on Vancouver 
Island (Table 5) . 
Habitat type delineation allows us to assess the potential forage quality and 
quantity within the assessment area. Habitat types are determined by conduc- 
ting a site diagnosis (Green et al. 1984) which is a procedure used to 
evaluate the quality of forest sites using three site elements: climate 
(represented by Biogeoclimatic units1) , soil moisture (hygrotope21 and soil 
nutrients (trophotope3). The vegetation present on a site is mainly the 
reflection of the combined influence of these three elements. 

Elevation 
(m) 
(a) 

(300 

300-500 

>SO0 

Biogeoclimatic Units represent large areas of land which are under the 
influence of similar regional climates. 

Percent of 
area with 
slope of 
10-50% & 

aspect 
from 110' 
to 250' 
(b) 

>50 

20-50 

<20 

Hygrotope is defined as the capacity of a soil to supply available water for 
plant growth. Potential hygrotope refers to the potential capacity of a 
soil to hold and lose or receive water based on its properties and relief, 
regardless of climate. 

Percent of 
area in 
riparian 
habitat 

(el 

>10 

5-1 0 

<5 

Percent of 
area in 
vegetated 
rock bluffs 
with slope 
& aspect 
as in (b) 

(c) 

>15 

10-15 

<10 

Trophotope, which is defined as the capacity of a soil to supply nutrients 
for growth, can be inferred from soils properties. 

Percent of 
area in 
non- 
forested 
wetlands 

(dl 

> 10 

5-1 0 

(5 



siogeoclimatic units for Vancouver Island have been mapped at a scale of 
1:500000 (Nuzsdorfer 1984). Refinement of boundaries at a larger scale can be 
done using elevation and other unit characteristics described by Klinka et 
al. (1984). 

Environmental factors influencing soil moisture and soil nutrient regimes are 
listed in Table 6. Characteristics of most factors can be derived from air 
photos and topographc, soils and terrain maps. With these characteristics a 
site diagnosis is carried out to determine soil moisture and soil nutrient 
regimes for the combined physiographic and soils polygons. With this infor- 
mation, and the Biogeoclimatic Unit, coniferous stand habitat types can be 
determined from Table 7. Non-coniferous stands and areas can be easily mapped 
from air photos, topographic, biogeoclimatic, and forest cover maps. Coni- 
ferous habitat type boundaries are determined using physiographic and soils 
polygon boundaries. 

Table 5. Habitat types of Vancouver Island. 

Coniferous Stands 

Lichen - Salal 
Lichen - Moss 
Lichen - Pink mountain heather 
Salal - Huckleberry 
Salal - Dull Oregon grape 
Huckleberry - Dull Oregon grape 
Huckleberry - Moss 
Moss - Dull Oregon grape 
Moss 
Huckleberry - Rosy twistedstalk 
Rosy twistedstalk - Five-leaved 

bramble 
Deer fern 
Sword fern 
Salmonberry 
Sphagnum 
Sphagnum - Deer fern 
Sphagnum - Hardhack 
Skunk cabbage 

Non-Coniferous Stands and Areas 

Wetlands (bogs, meadows, estuaries) 
Rock outcrops 
Alder/Maple stands 
Garry oak/Arbutus stands 
Cottonwood and other r ipar ian 
deciduous stands 

Mountain hemlock parkland 
Alpine tundra 
Vegetated apline slides 



Table 6. Environmental f a c t o r s  in f luenc ing  hygrotope and trophotope. 

Hygrotope and 
Hygrotope Trophotope Trophotope 

s l o p e  aspec t*  s l o p e  g rad ien t*  humus form 
th i ckness  o f  f o r e s t  s lope  pos i t i on*  coarse fragment 

f l o o r  1 i thology 
s lope  shape A e  hor i zon 
s o i l  t ex tu re*  
coa r se  fragment content* 
soil  depth* 
presence o f  seepage o r  

gleying* 
o rgan ic  mat te r  con ten t  
f looding* 
s o i l  p o r o s i t y  
p a r e n t  mater ia l*  

*Can be obta ined  from a i r  photos and topographic,  soils, and t e r r a i n  maps. 

S t e p  4. Determine s t a n d  boundaries  w i th in  t h e  
assessment a rea .  

Stand boundaries  can  be d e l i n e a t e d  from f o r e s t  cover maps and a i r  photos. If 
a s t and  polygon h a s  two o r  more h a b i t a t  t ypes  w i th in  it, it must be d iv ided  
i n t o  more than  one s t and  along t h e  h a b i t a t  type  boundaries. 

S t ep  5. C a l c u l a t e  a s t and  fo rage  va lue  f o r  each s tand  
i n  t h e  assessment a rea .  

From t h e  work of  t h e  IWIFR and t h e  B.C. Minis t ry  o f  Fo res t  Riogeocl imatic  
Ecosystem C l a s s i f i c a t i o n  (BEC) programs, s easona l  p o t e n t i a l  forage  va lues  were 
assigned t o  each h a b i t a t  t ype  (Table 8 ) .  These va lues  r ep re sen t  t h e  maximum 
p o t e n t i a l  product ion o f  important  s easona l  fo rage  s p e c i e s  t ak ing  i n t o  account 
e l k  preference  from seasonal  u s e / a v a i l a b i l i t y  information f o r  spr ing ,  
summer/fall and winter  (Table 9 ) .  These va lues  a r e  assumed t o  occur  under 
opt imal  l i g h t  c o n d i t i o n s  f o r  growth. The a c t u a l  amount o f  l i g h t  a v a i l a b l e  i n  
a s t and  f o r  forage  product ion is r e l a t e d  t o  canopy c losu re .  Table 10 p r e s e n t s  
forage  product ion modif ier  va lues  r e l a t e d  t o  s p e c i f i c  canopy c l o s u r e  c l a s s e s .  
To d e r i v e  a s t and  forage  va lue ,  mu l t ip ly  t h e  h a b i t a t  type  p o t e n t i a l  forage  
va lue  f o r  t h e  s t and  (Table 8 ) ,  by t h e  forage  product ion modif ier  va lue  f o r  t h e  
canopy c l o s u r e  o f  t h e  s t and  (Table 10) .  

H a b i t a t  u se  r e sea rch  i n  t h e  IWIFR program h a s  i l l u s t r a t e d  an almost complete 
avoidance by e l k  o f  s t a n d s  th inned  a t  20 t o  40 y e a r s  o f  age where t h e  
r e s u l t i n g  d e b r i s  has  n o t  been removed. I n  t h e  l a t e  1970's, a l a r g e  number of 
s t a n d s  on  Vancouver I s l a n d  i n  t h i s  age c l a s s  were thinned i n  an a t tempt  t o  
c a t c h  up wi th  a huge backlog o f  s t a n d s  which should have i d e a l l y  been thinned 



?!able 7. Determining habitat types from Biogeoclimatic Units and soil moisture and 
nutrient regimes. 
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a t  around 12 t o  15 yea r s  of  age. V i r t u a l l y  no wood was removed from t h e s e  
a r e a s  and t h e  stems of  r e l a t i v e l y  l a r g e  trees which were f e l l e d  have resu l t ed  
i n  d e b r i s  depths  of  up to 3 m.  his excessive d e b r i s  p e r s i s t s  fo r  many yea r s  
making it impossible f o r  e l k  to  use  t h e  stand. 

Fortunately,  these  "back-log spaceda s t ands  a r e  considered to be l a r g e l y  a 
th ing o f  t h e  p a s t  now t h a t  juveni le  spacing a c t i v i t i e s  have genera l ly  caught 
up. Any back-log spaced stand should be assigned a s tand forage  value of 0. 
Back-log spaced s t ands  a r e  defined as: 

I .  

1. any s t and  thinned a t  g r e a t e r  than 20 years  o f  age; 

Table 8. P o t e n t i a l  seasonal  forage values  f o r  h a b i t a t  types  o f  Vancouver 
Is land.  

Habi ta t  Types 

p o t e n t i a l  seasonal  forage  values  

Winter Spring Summer/Fall 

Coniferous Stands 

Lichen-Salal 
Lichen-Moss 
Lichen-Pink mountain heather 
Salal-Huckleberry 
Salal-Dull Oregon grape 
Huckleberry-Dull Oregon grape 
Huckleberry-Moss 
mss-Dull Oregon grape 
Moss 
Huckleberry-Rosy twis teds ta lk  
Rosy twistedstalk-Five-leaved 

bramble 
Deer fe rn  
Sword f e r n  
Salmonberry 
Sphagnum 
Sphagnum-Deer f e r n  
Sphagnum-Hardhack 
Skunk cabbage 

Non-Coniferous Stands and Areas 

Wetlands (bogs, meadows, 
e s t u a r i e s )  

Rock outcrops 
A l d e r h a p l e  s tands  
Garry oak/Arbutus s t ands  
Cottonwood and other  r i p a r i a n  

deciduous s tands  
m u n t a i n  hemlock parkland 
Alpine tundra 
Vegetated a l p i n e  s l i d e s  



Table 9. P r i o r i t i z e d  list ( i n  decreasing order  o f  preference) o f  forage 
spec ies  used f o r  developing forage va lues  by seasonal  range. 

Spring Range 

Grasses 
Deer. f e r n  
Sedges 
Sword f e r n  
Skunk cabbage 
Ninebar k 
Salmonberry 
Devil 's  c l u b  
Hardhack 
Bunchberry 
Western hemlock 
Amabilis f i r  
Douglas f i r  

Summer/Fall 

Deer f e r n  
Western redcedar 
Dull Oregon grape  
Red e lde rbe r ry  
Wall-le t t u c e  
Sword f e r n  
Bunchber r y 
Grasses 
Twinf lower 
Sedges 
Salmonberry 
Lady f e r n  
Skunk cabbage 
Devi l ' s  c l u b  
Ninebark 
Amabilis f i r  
Western hemlock 

Winter 

Grasses 
Deer fern  
Western hemlock 
Sedges 
Skunk cabbage 
Devil 's  c l u b  
Twinflower 
Red e lderberry  
Ninebark 
Western redcedar 
Amabilis f i r  
Douglas f i r  
Lady f e r n  
Dull  Oregon grape 
Huckleberries  & 

b lueber r i e s  
Sword f e r n  
Rubus spp. 
S a l a l  

Table 10. Stand canopy c losure  c l a s s e s  and corresponding forage 
production modifier values.  

Canopy c losure  c l a s s  

0-1 5 
16-25 
26-35 
36-45 
46-55 
56-65 
66-75 
76-85 
86-95 
96-100 

Modifier values 



2. with a pre-spaced dens i ty  g rea te r  than 2000 stems per hectare ,  and 

3. no s u b s t a n t i a l  removal of wood from timber s a l e  or firewood c o l l e c t i o n  
a c t i v i t i e s  a f t e r  thinning. 

S tep  6. .Determine t h e  funct ional  type  o f  each s tand 
(forage,  winter forage, hiding cover, or 

< .  thermal cover).  

An important cons idera t ion  i n  t h e  assessment o f  e l k  seasonal  h a b i t a t  
s u i t a b i l i t y  is t h e  in te r spe r s ion  and r e l a t i v e  amounts o f  t h e  two bas ic  e l k  
l i f e  r e q u i s i t e s ,  food and cover. (Water is considered a superabundant 
resource on Vancouver Is land and t h e  a v a i l a b i l i t y  o f  free water is no t  
considered i n  these  assessments. E l k  preference f o r  moist h a b i t a t s  is 
considered t o  be i n  response t o  forage q u a l i t y  and quan t i ty  associa ted  with 
t h e s e  a r e a s  and was covered i n  Step  5.) 

Managed f o r e s t s  l ack  t h e  heterogeneity o f  old-growth f o r e s t s  which possess t h e  
mixture o f  forage and cover resources which Roosevelt e l k  have evolved to  
e f f i c i e n t l y  u t i l i z e .  Logging a c t i v i t i e s  c r e a t e  r e l a t i v e l y  l a rge ,  homogeneous 
a r e a s  which tend to  function b e t t e r  a s  e i t h e r  forage or cover a r e a s  a t  
d i f f e r e n t  successional  s tages.  I n  order  to  a s s e s s  t h e  in te r spe r s ion  and 
r e l a t i v e  amounts of  required seasonal  forage and cover areas ,  t h e  s t ands  with- 
i n  t h e  assessment a r e a  must be c l a s s i f i e d .  The four func t iona l  types  of  
s tands  ( t w o  each of  forage and cover) used i n  these  models a r e  defined a s  
follows : 

1. Forage Areas 

- coniferous  dominated s t ands  wi th  an overs tory  
canopy c l o s u r e  less than 60%; 

- deciduous overs tory  dominated stands;  

- non-forested wetlands (bogs, meadows and 
e s t u a r i e s )  ; 

- r i p a r i a n  a r e a s  (50 m e i t h e r  s i d e  o f  a stream o r  
r i v e r )  ; 

- vegetated n a t u r a l  s l i d e  areas;  and 

- vegetated rock outcrops.  

2. Winter Forage Areas ( requi red  on ly  on Snowpack 
Zone B winter ranges) 

- coniferous  dominated s t ands  g r e a t e r  than 10 m i n  
he igh t  with a canopy c losure  between 60 and 80%. 



These s t ands  provide an  acceptab le  blend o f  snow 
in t e rcep t ion  and forage  product ion to maximize 

- forage a v a i l a b i l i t y  when snowpacks a r e  p re sen t  on  
Zone B winter  ranges. 

3. Hiding Cover Areas 

, .  - Thomas e t  a l .  (1979) def ined  appropr i a t e  hiding 
cover as vegeta t ion  capable  of  h id ing  90% of  a  
s tanding  a d u l t  e l k  from t h e  view o f  a  human a t  a  
d i s t a n c e  equal  t o  o r  less than 61 m. Using t h i s  
d e f i n i t i o n ,  a  number o f  computer s imula t ion  models 
were developed t o  provide a means o f  assess ing  
whether o r  n o t  a s tand  q u a l i f i e s  as adequate hiding 
cover. Table 11 o u t l i n e s  a method o f  i den t i fy ing  
s u i t a b l e  hiding cover when s tand  d e n s i t y  and 
diameter (dbh) a r e  known. Tree bo le s  and the  lower 
branches o f  younger s t a n d s  were considered t o  
con t r ibu te  to, t h e  a b i l i t y  of  a  s t and  to funct ion  as 
hiding cover ,  The c o n t r i b u t i o n s  o f  understory 
vegeta t ion  and topography a r e  recognized fo r  t h e i r  
a b i l i t y  t o  enhance a  s t a n d ' s  c a p a c i t y  t o  func t ion  
as hiding cover ,  bu t  t h e s e  f a c t o r s  must .be 
considered on  a  stand-by-stand bas i s .  This  is 
beyond t h e  scope o f  t h e s e  models which a r e  geared 
t o  planning l e v e l  f o r e s t  and w i l d l i f e  managers and 
meant to be app l i cab le  without on - s i t e  d a t a  collec- 
t ion. 

Growth and y i e l d  t a b l e s  c a l c u l a t e d  by Mi tche l l  and 
Cameron (1985) were used to c o n s t r u c t  Table 12 
which o u t l i n e s  c r i t e r i a  f o r  i den t i fy ing  adequate 
hiding cover when on ly  s tand  he igh t  and canopy 
c losu re  a r e  known. 

Addit ional  p r e r e q u i s i t e s  a r e  t h a t  s t ands  must be a t  
l e a s t  3 m i n  he ight  and 120 m i n  width to q u a l i f y  
as hiding cover ,  The minimum he igh t  requirement 
i n su res  t h a t  a  s tanding  e l k  w i l l  be hidden from 
view, while t h e  minimum s tand  width in su res  t h a t  
e l k  w i l l  be hidden from view from a l l  sides while  
i n  a  s t and  surrounded by s t ands  n o t  qua l i fy ing  a s  
hiding cover. Adjacent s t ands  which a lone  may be 
t o o  narrow to q u a l i f y  as cover may together  q u a l i f y  
when t h e i r  combined width is  considered. 



Table 11. betormining a stand's ability bc funation as hiding aover from 
stand density and diameber ab broasC height (dbh). (Sbands musb 
be aC loasb 3 m in helghb and 120 m in width.) 

STANDS QUALIFY 

AS 

HIDING COVER 

dbh 
(em) 

< 5 
5-10 
11-13 
16-20 
21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
31-33 
56-60 
61-65 
66-70 
71-75 
76-00 
81-05 
86-90 
>90 

Btand density (sbems/ha) 

250- 500- 750 1000- 1250- 1500- 1750- 2000- 2500- 3500- 5000- 7500- 10 000- 
<250 500 750 1000 1250 1500 1750 2000 2SOO 3500 5000 7300 10 000 15 000 > I 5  000 

STANDS DO NOT I I 
QUAL 1 FY AS 1 - r HIDING 

COVER 1 
STANDS 

DO NOT 

QUALIFY AS 
HIDING COVER- 

EXCESSIVE DENSITY 

I INHI  BITS MOVEMENT 

I 



Table 12. Determining a s t and ' s  a b i l i t y  to  function a s  hiding cover when only 
canopy c losure  and s tand h e i g h t  a r e  known. (Stands must be l e a s t  
3 m i n  he ight  and 120 m i n  width). 

4. Thermal Cover Areas ( requi red  only  on summer/fall 
and Snowpack Zone 3 winter  ranges) 

Stand Height 
(m) 

3-4 

5-7 

> 7 

- coniferous dominated s tands ,  qua l i fy ing  a s  hiding 
cover, with an average he igh t  g rea te r  than 10 m and 
a canopy c losure  exceeding 80%. 

E l k  have an apparent to le rance  o f  severe 
temperatures (Parker 1983). This  makes t h e  
requirement f o r  thermal cover quest ionable i n  
Vancouver I s l and ' s  r e l a t i v e l y  mild maritime 
cl imate.  However, heavy use o f  cooler ,  moist, 
shaded a reas  on summer/fall ranges has  been 
observed. Also, prolonged soaking from 
prec ip i t a t ion ,  e s p e c i a l l y  when associa ted  with l o w  
temperatures and wind, may c r e a t e  an energet ic-  
requirement f o r  s tands  which ameliorate these  
condit ions.  U n t i l  f u r t h e r  research  can be 
conducted, thermal cover w i l l  be considered a 
requirement on summer/fall and Snowpack Zone B 
winter ranges. 

Canopy Closure (%) 

>50 

qua l i fy  

hiding 

cover 

\ \ 
>25 , \ 

~ \ \ ,  

\ ' 
s tands  

\ 
'\ ', 

\, do n o t  

\\. - 

25-50 

s tands  

a s  

\ 

q u a l i f y  a s  '\ 

hiding cover ' 
\ . \ ,  \ *' 



N o t  a l l  o f  t h e  four funct ional  types  of  forage and cover a r e a s  defined above 
a r e  required i n  each seasonal  range. S tands  occurr ing  on sp r ing  range or 
Snowpack Zone A winter range assessment a reas ,  need only be c l a s s i f i e d  a s  
e i t h e r  forage or hiding cover areas.  Assessments o f  s u m e r / f a l l  range a r e a s  
r equ i re  s t ands  t o  be c l a s s i f i e d  a s  e i t h e r  forage, hiding, or thermal cover. 
Snowpack Zone B winter  ranges r equ i re  s t ands  i n  each of  t h e  four func t iona l  
types. 

It should be noted t h a t  c e r t a i n  s t ands  may q u a l i f y  a s  more than one func t iona l  

type. I n  those  ins tances ,  s t a n d s  should be c l a s s i f i e d  a s  t h e  type which 
maximizes t h e  Forage/Cover Rat io  S u i t a b i l i t y  Index ca lcu la ted  i n  s t e p  8. 

Step  7. Apply a d i s t ance  to  cover edge modifier to 
each stand forage value  to  ob ta in  a Stand 
S u i t a b i l i t y  Index (HSI2) . 

Disproport ionate use by e l k  of both forage and cover a r e a s  near t h e i r  common 
edge has  been documented on Vancouver I s l a n d  (Janz 1980, Youds e t  a l .  1985) as 
w e l l  a s  i n  a l a r g e  number o f  o the r  s t u d i e s  (reviewed by Skovlin 1982). S tep  7 
is a method o f  developing and applying a s u i t a b i l i t y  index modifier based on 
t h e  d i s t ances  o f  r e l a t i v e  propor t ions  of  s t ands  to  a hiding or thermal cover 
edge. Stands which q u a l i f y  a s  cover (hiding o r  thermal) a r e  assigned a 
modifier value o f  1.0. Table 13 is used t o  develop t h e  modifier for a l l  o t h e r  
s t ands  which is then applied t o  t h e  previous ly  ca lcu la ted  s tand forage value 
( s t e p  5) t o  c a l c u l a t e  a Stand S u i t a b i l i t y  Index (HSI2). 

This  s t e p  p laces  l i m i t s  on t h e  s i z e  o f  forage a r e a s  (i.e., c l ea rcu t s ) .  It is 
one o f  t h e  most t i m e  consuming s t e p s  i n  t h e  app l i ca t ion  o f  t h e  HSI models 
presented and f o r  t h a t  reason, on ly  forage a reas  a r e  assessed i n  t h i s  manner. 
Upper limits on cover a r e a  s i z e s  a r e  imposed i n  an i n d i r e c t  fashion i n  s t e p  9 
deal ing  with seasonal  forage/cover r a t i o s .  Together, s t e p s  7 and 9 handle t h e  
in te r spe r s ion  o f  food and cover more e f f i c i e n t l y  than examining d i s t a n c e  to 
edge o f  both forage and cover s t ands  i n  t h e  assessment area. 

S tep  8. Calcula te  an Assessment Area Stand 
S u i t a b i l i t y  Index (HSI~)  . 

Forage a v a i l a b i l i t y  and d i s t a n c e  to  cover f o r  each s tand i n  t h e  assessment 
a r e a  were used i n  ca lcu la t ing  t h e  Stand S u i t a b i l i t y  Index (HSI2). I n  order  
t o  evaluate  t h e  con t r ibu t ion  of  these  v a r i a b l e s  to seasonal  range h a b i t a t  
q u a l i t y ,  t h e  HSI2 of  each s tand is weighted by a r e a  and summed to  produce an 
Assessment Area Stand S u i t a b i l i t y  Index (HSI3). 

n 
< 
< (HSI2 o f  s tand i * a r e a  o f  s tand i) 

i = 

H S I ~  = t o t a l  assessment a r e a  



Table 13. Determining t h e  d i s t ance  to cover modifier from t h e  r e l a t i v e  
propor t ions  o f  a s tand within var ious  d i s t a n c e s  t o  cover (hiding or thermal). 

- 

N o t e :  

Percent  of  s tand 
within t h e  d i s t ance  
to  cover l i m i t s  

' 95-100 
85-94 
65-84 
45-64 
25-44 
5-24 

<5 

- Stands a l ready qua l i fy ing  a s  cover (hiding o r  thermal) a r e  assigned a 
modifier of  1.0. 

- The d i s t ance  to  cover modifier is ca lcu la ted  a s  a sum of t h e  
appropr ia te  modifier va lues  from t h e  above t a b l e  f o r  t h e  var ious  
proport ions o f  a s tand wi th in  t h e  d i s t ance  to cover l i m i t s .  The 
maximum value  t h a t  can be obtained is 1.0. This  modifier is 
ca lcu la ted  f o r  a l l  s t ands  and appl ied  to  t h e  previously ca lcu la ted  
s tand forage value  to  o b t a i n  Stand S u i t a b i l i t y  Index HSI2. 

Modifier Values 

Distance to  cover l i m i t s  (m) 

0-1 40 141-250 251-300 >300 

1 .O 0.6 0.4 0.1 
0.8 0.5 0.3 0.1 
0.7 0.4 0.2 0.1 
0.6 0.3 0.1 0.05 
0.4 0.2 0.05 0.05 
0.2 0.1 0.05 0.01 
0.1 0.05 0.01 0.01 

Step  9. Calcula te  a Seasonal Range Forage/Cover Rat io  
S u i t a b i l i t y  Index (HSI4). 

Elk seasonal  h a b i t a t  use research has  provided i n s i g h t s  i n t o  d e s i r a b l e  
in te r spe r s ion  and r a t i o s  of  d i f f e r e n t  funct ional  types  o f  forage and cover 
a r e a s  i n  managed f o r e s t s .  Up t o  two types  each of  forage and cover a r e a s  a r e  
required,  depending on the  season of use  and loca t ion  ( i n  t h e  case  o f  winter 
ranges) of  t h e  assessment area. Tables 14-17 a r e  used to develop a 
s u i t a b i l i t y  index based on t h e  r e l a t i v e  proport ions o f  t h e  var ious  types  of 
forage and cover s tands  within t h e  a r e a  fo r  spring,  summer/fall, Zone A winter  
and Zone B winter  ranges respect ive ly .  This  Seasonal Range Forage/Cover r a t i o  
S u i t a b i l i t y  Index w i l l  be i d e n t i f i e d  a s  H S I ~ .  When s tands  q u a l i f y  a s  more 
than one funct ional  type, they should be c l a s s i f i e d  a s  t h e  type  which 
maximizes t h e  index. 



Table 14. Relative proportions of stand functional types and corresponding 
Seasonal Range Forage/Cover Ratio Suitability Index (HSIq) values 
for spring ranges. 

Percent of assessment 
area in forage 

Percent of assessment 
area in cover HSI4 

- - -- 

Step 10. Calculate an overall Seasonal Range 
Suitability Index (HSI5). 

The geometric mean of the three assessment area HSI values (HSI1, HSI3, and 
HSI4) constitutes the Seasonal Range Suitability Index (HSIg). 

Figure 3 reviews the steps in applications of the models and the information 
sources used to calculate the model component suitability indices and modifier 
values. 



Table 15. Relative proportions of stand functional types and 
corresponding suitability indices used to calculate 
the Seasonal Range Forage/Cover Ratio Suitability 
Index (HSI~* ) on summer/fall ranges. 

* - HSI is calculated as the geometric mean of the suitability 
d indi es listed above for the relative proportions of the 

various functional types in the assessment area: 

r 

Percent of assessment area qualifying as: 

Forage Thermal Cover Hiding Cover 
( A )  (B) (C) 

65-75 9-lo** 15-25 

50-64 12-1 4 
or 7-8.9 or 
76-80 26-50 

40-49 9-1 1 
or 6-6.9 or 
81-85 51-60 

30-39 6-8 
or 5-5.9 or 
86-90 61-70 

(30 <6 
or <5 or 
>90 >70 

- **1f >lo% of the assessment area qualifies as thermal cover, 
classify that proportion over 10% as hiding cover. 

Suitability 
Index (SI) 

1.0 

0.8 

0.6 

0.4 

0.1 



Table 6. Rela t ive  p topor t ions  of  s tand funct ional  types  and corresponding 
Seasonal W g e  Forage/Cover Ratio S u i t a b i l i t y  Index (HS14) va lues  
for Snowpack Zone A winter  ranges. 

Percent o f  assessment Percent o f  Assessment 
a rea  i n  forage  a r e a  i n  cover H S I ~  

55-65 35-45 1.0 
40-54 or 66-75 25-34 o r  46-60 0 8 

I 35-39 o r  76-80 20-24 or 61-65 0.6 
30-34 or  81-85 15-19 or 66-70 0.4 
(30 or  >85 <150r >70 0.1 

Table 17. Rela t ive  proport ions o f  s tand funct ional  types and corresponding 
s u i t a b i l i t y  i n d i c e s  used i n  c a l c u l a t i n g  t h e  Seasonal Range 
Forage/Cbver Rat io  S u i t a b i l i t y  Index (HS14*) on Snowpack Zone B 
winter  ranges. 

- *HS14 is ca lcu la ted  a s  t h e  geometric mean o f  the  s u i t a b i l i t y  ind ices  
l i s t e d  above f o r  t h e  r e l a t i v e  proport ions o f  the  va r ious  func t iona l  

Percent o f  assessment a r e a  qua l i fy ing  as: 
7 

Winter Other Thermal Hiding 
Forage Forage Cover Cover 

(A)  (B) (C) (D)  

20-30 30-40 9-1 O** 25-35 

15-1 9 25-29 20-24 
o r  or 7-8.9 or 
3 1-40 41-50 36-50 

10-14 20-24 15-19 
o r  o r  6-6. 9 o r  
4 1-50 5 1-60 5 1-60 

5-9 15-19 10-14 
o r  o r  5-5 . 9 or 
51-60 61-70 61-70 

< 5 <15 (10 
o r  < 5 o r  
>70 > 70 

types i n  the  assessment area:  

S u i t a b i l i t y  
Index (SI)  

1.0 

0.8 

0 6 

0.4 

0.1 

- **If >lo% of  t h e  assessment a r e a  q u a l i f i e s  a s  thermal cover, c l a s s i f y  
t h a t  proport ion over 10% a s  hiding cover. 



1 Del inmate askessmant 
area and determine 
seasonal model 
applicable 

2 Determine Seasonal 
Range Potential 
Buitability Index 
(HSI1) 

3 Determine habitat 
type boundaries 

4 Detarmine stand 
boundaries 

3 Calculate a stand 
forage value 

-Consults betwaen wild- 
life and forestry 
personnel 

-Figures 1 and 2 
-Tables 1-4 

-Air photos 
-Forest cover and 
topographio maps 
-Tables 1-4 

-BQC subrone maps 
-Air photos 
-Topographic, soils, 

& terrain maps 
-Table 7 

Habitat type 
forage value 

X 
Stand canopy 
closure 
n difier 9 
Stand forage 
value 

6 Determine the -As defined in text ' 
functional type of -Air photos & forest 
each stand cover maps 

-Tables 11 and 12 

7 Apply a distance to -Distance to edge and Stand forage 
cover modifier to areas from air photos value 
each stand forage & forest cover maps x 
value to obtain a -Table 13 Distance to 
Stand Suitability cover 
Index (HSIZ) 

8 Calculate an Assess- -Areas from air photos HSIz8s 
ment Area Btand & forest cover maps weighted by 
Suitability Index aqea 

9 Calculate a -Functional types from 
Seasonal Range Step 6 
Porage/Cover Ratio -Areas from air photos HSIq 
Suitability Index & forest oover maps 
(HS14) -Tables 14-17 

10 Calculate an overall 
Seasonal Range 
Buitability Index 
(HSIs 

Figure 3. The steps, information sources and suitability indices in the 
models. 



DISCUSSION 

The various HSI index values obtained as a result of model application will be 
useful for a number of purposes, The Seasonal Range Potential Suitability 
Index (HSIl), obtained by examining the general physiographic characteristics 
of the assessment area, can help determine where habitat management efforts 
may be best concentrated by estimating an area's inherent capability to 
sakisfy elk seasonal habitat requirements. Stand forage values and the Stand 
Suitability Index (HSI*) can be used to identify how modifications of canopy 
closure and distance to cover (stand size and shape) can affect habitat 
suitability at the stand level. The Assessment Area Forage/Cover Ratio 
Suitability Index (HS13) shows how changes in the relative amounts of the 
required seasonal forage and cover functional types can affect an area's 
quality as elk habitat, Finally, the overall Seasonal Range Suitability Index 
(HS15) can be used to assess the relative impact of different forest 
management scenarios, or to compare seasonal range habitat quality between 
areas . 
The relationships in the HSI models presented here were developed from elk 
habitat use information obtained from IwIFR studies and a number of other 
research programs. An inherent problem with this process is that observed 
preference may not clearly reflect animal requirements. Simply supplying 
habitat components of the type and in the proportions which appear preferred 
from habitat use research may not be optimizing population productivity. 
However, observed habitat preference does provide useful information on the 
integration by the animal of the many environmental variables which influence 
their ability to survive and reproduce successfully, and is presently our best 
approximation of that process. Future research is planned to examine the 
energetic requirements of thermal cover on Vancouver Island (Bunnell et al. 
1985). This may provide insights into the problem of preference vs. require- 
ment, but for the time being it is considered wise to assume a relationship 
between habitat preference and habitat requirements. . The goal of providing 
models which relate forest conditons to wildlife outputs is not completely 
satisfled by the models presented here. The greatest challenge to future 
development of the models will be to specifically relate HSI values to elk 
population performance. 

Continuing refinement of the models is planned for the next phase of the IWIFR 
elk program, including testing and evaluation in different watersheds through- 
out Vancouver Island. The present models are meant to be applicable to the 
planning level of forest and wildlife habitat management activities and the 
collection of field data is not required. However, site-specific data will 
improve the accuracy of the models and a field level version is planned which 
will use data collected during operational diagnoses of forest site quality. 
Also, the models are presently useful at developing a "snapshotm assessment of 
seasonal habitat suitability. ~ntroduction of the temporal aspect in future 
versions will greatly improve the power of the models to evaluate habitat 
quality through successional changes. 



Throughout the development of this and earlier versions of the models, the 
problem of how to "add up" the individual component relationships has 
repeatedly haunted us. Although we can be reasonably confident in the general 
relationships, the next step of considering the relative importance of these 
components and how they might combine with, and compensate one another, is 
difficult to determine. Unfortunately, simple statements on the general 
relationships of elk habitat ecology, while certainly more defensible, do not 
pr~vide a method of quantitatively assessing the overall impact of habitat 
management activities. Further testing and refinements will improve the 
accuracy and predictive ability of the models. 

Earlier versions, including a trial application, of the models outlined here 
were presented to a group of forest and wildlife managers from our target 
audience. Discussions and follow-up questionnaires indicated that although 
all participants agreed that the process was desirable, forest managers in 
particular felt that the actual application was quite time consuming and would 
place unreasonable demands on already busy schedules. Several possible 
solutions to this problem arise. Firstly, an intensive effort of follow-up 
presentations after delivery of the models will be required to demystify their 
application and prove that their implementation will help avoid the similarly 
time-expensive confrontations that presently arise between forest and wildlife 
managers. Secondly, computerization of the process could help speed model 
application. However, logistical problems of a common computer system aside, 
computerization could tend to bury the basic ecological principles used to 
develop the models. A "black boxn spitting out HSI values can hardly be 
considered an educational tool. Finally, a general desire or mandate to 
consider integrated management of both forest and wildlife resources must be 
sought so that wildife habitat impact assessments are an accepted part of the 
forest management process. The development and refinement of accurate HSI 
models is only a preliminary step. Insuring their acceptance and 
implementation by the target audience is of paramount importance if true 
integrated forest and wildlife management is to occur. 
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DISCUSSION 

Question: I t  wasn't c l e a r  t o  m e  when you ta lked about forage, were you 
t a l k i n g  about quan t i ty  or q u a l i t y ,  or both, and how you in tegra ted  it. 

Answer: I guess w e ' l l  l e t  t h e  animals decide  about q u a l i t y  because we're 
using food h a b i t s  and use a v a i l a b i l i t y  information. W e  made up a list of  
p re fe r red  spec ies  by season and considered t h e  p o t e n t i a l  f o r  production of 
those p a r t i c u l a r  spec ies  on a seasonal  range b a s i s  f o r  each o f  t h e  26 h a b i t a t  
types. 

Question: This  is more of  a comment to  K i m .  I am working with an e a s t s i d e  
model which dea l  with cover and forage and t h e  q u a l i t y  of  forage and cover. 
N o t  only  f o r e s t  managers bu t  b i o l o g i s t s  g e t  models dumped on t h e i r  desks - 
okay go f o r  it guys. Its been very f r u s t r a t i n g  reeducating t h e  people you've 



been working wi th  t h a t  models can  be v e r y  u s e f u l  tools. I a p p r e c i a t e  you 
p u t t i n g  i n  t h a t  s e l e c t i o n  i n  a v e r y  impor tan t  p a r t  -- d o n ' t  j u s t  dump a model 
on someone and then  no* t e l l  them how to  use  it. 

Answer: I might add t h a t  i n  e a r l i e r  v e r s i o n s  o f  t h e s e  models, we sort o f  
t r i e d  it o u t  on a t a r g e t  audience o f  f o r e s t  and w i l d l i f e  managers and t h e  
b a s i c  o p i n i o n . t h a t  came back was, y e s  i t 's  a good idea .  They s a y  "I th ink  
it's something t h a t  w e  need, b u t  i t 's  j u s t  going to t a k e  too long  to  implement 
th'e,bloody t h i n g  because o f  t h e  paperwork on ou r  desks."  Tha t  is a r e a l  
problem t h a t  h a s  to  be  d e a l t  with.  Computerization might reduce t h e  amount o f  
t i m e  t h a t  is needed t o  a c t u a l l y  apply  t h e  model. W e  would r e q u i r e  a common 
computer base and a l o t  o f  educa t ion  on how t o  apply  it. It becomes a b i t  of 
a b lack  box where you plug i n  a l l  your in format ion  and o u t  s p i t s  an HSI. Of 
course ,  w e  au toma t i ca l l y  lose t h e  major g o a l  I mentioned about  educa t ion  on 
b a s i c  h a b i t a t  ecology i n t e r a c t i o n s .  so, a l o t  o f  educa t ion  is r equ i r ed  and 
hope fu l ly  w e  prove t o  people  t h a t  what we're doing is worthwhile and it should 
be  implemented. 

Question: K i m ,  one  o f  t h e  f a c t o r s  i n  Ray Scharphs ' s  model dealt w i th  t h e  
no t ion  t h a t  f o r  a c e r t a i n  c r i t i c a l  t i m e  each  win te r ,  t h e s e  c l e a r c u t s  wouldn't 
be a v a i l a b l e .  How does  your model d e a l  w i t h  t h a t ?  

Answer: On t h e  so-ca l led  "Zone-B" win te r  range a r e a s  o f  Vancouver I s l a n d  
which may exper ience  deep snows f r equen t ly ,  t h e r e  is a requirement  f o r  one of 
t h o s e  forage  o r  cover  types c a l l e d  "winter  fo rage  areas ."  I n  t h e  forage:cover 
r a t i o  s u i t a b i l i t y  index, an  optimum is 10 pe rcen t  o f  t h e  t o t a l  a r e a  i n  t h a t  
p a r t i c u l a r  type. So, we ' re  hoping t h a t  p ropor t i on ,  i n  some of  t hose  a r e a s  
which r e c e i v e  heavier  snowpacks, w i l l  s a t i s f y  fo rage  requirements  i n  
i n f r equen t  heavy snowfa l l  pe r iods .  So i t ' s  a p a r t i c u l a r  t ype  t h a t  hope fu l ly  
w i l l  s a t i s f y  t h a t .  T h a t ' s  a requirement  on t h o s e  w in t e r  ranges.  

Question: The two p rev ious  q u e s t i o n s  about  fo rage  and then  about  t h e  cover  
spacing models. The c r i t e r i o n  used to  deve lop  your SI v a l u e s  f o r  fo rag ing  
h a b i t a t s .  D i d  you develop a p re fe r ence  list and then  a p r o d u c t i v i t y  q u o t i e n t  
to and r a t e d  t h e  two to  g e t  your .1 through 1 value? 

Answer: Right. Which is, o f  cou r se  t h e  amalgamation o f  a huge amount 
o f  da t a .  

Question: Okay, so it is based on  f i e l d  d a t a  a t  t h a t  l e v e l ?  

Answer: Y e s ,  seasona l ly-co l lec ted  f i e l d  d a t a  too, both i n  u s e - a v a i l a b i l i t y  
p l u s  ou r  h a b i t a t  e c o l o g i s t  knowing what t h e  r e l a t i v e  product ion  o f  each o f  
t h o s e  fo rage  s p e c i e s  i n  each  o f  t h o s e  h a b i t a t  types ;  w e  developed a list t h a t  
way. 

Questions: Okay, and what ' s  your forage/cover r a t i o s .  You j u s t  gave one  o f  
10 pe rcen t  being optimum f o r  t h e  heavy snowpack zone. Was t h a t  also based on 
f i e l d  d a t a  then? 

Answer: Unfortunately,  one  o f  t h e  main g o a l s  when w e  f i r s t  went i n t o  t h i s  
five-year r e sea rch  program was t o  document e l k  h a b i t a t  requirements  i n  a 
s e v e r e  win te r .  So, w e  were a l l  geared  up. Subsequently,  we had fou r  w i n t e r s  



t h a t  were milder than any o f  those on record. We've been thwarted somewhat 
and t h a t  p a r t i c u l a r  minimum requirement has  been pul led  o u t  o f  t h e  l i t e r a t u r e  
more than anything else. 

Questions: Do you have a geographical  a r e a  t h a t  you're applying t h i s  moder 
to? I n  o ther  words, are you looking a t  a l l  of  Vancouver Is land,  or have you 
broken it i n t o  smaller segments? How do you handle t h a t ?  

~ n h r :  We're assuming a p p l i c a b i l i t y  ac ross  Vancouver I s l and  and a l s o  to  
a por t ion  o f  t h e  mainland c o a s t  where p resen t ly  e l k  don' t  occur. But, t h e r e  
a r e  some poss ib le  t r a n s p l a n t s  i n  t h e  works. I ta lked about t h e  handbook t h a t  
w e ' l l  be coming o u t  with, on deer/elk and f o r e s t r y  in te rac t ions .  So, our a r e a  
o f  a p p l i c a b i l i t y  is a l i t t l e  l a r g e r  r i g h t  now than e l k  c u r r e n t l y  occur because 
of t h e  deer. It's going hand i n  hand with t h e  deer  sec t ion ,  so w e  wanted to 
include t h e  same area  o f  a p p l i c a b i l i t y  which inc ludes  p a r t s  of t h e  mainland 
c o a s t  where e l k  don' t  c u r r e n t l y  occur. But, it's proposed s ince  some 
t r a n s p l a n t s  may happen t h e r e  wi th in  t h e  next  couple o f  years. 

Chairman: Another a t t r i b u t e  o f  t h e  model which I apprecia te ,  although I know 
very l i t t l e  about modeling, is t h a t  it's common f o r  people to c r i t i c i z e  a 
model based upon t h e  l ack  o f  da ta .  I th ink  t h e  d a t a  used to  develop t h i s  
model were f a i r l y  general .  The model is appropr ia te  f o r  a planning level .  
It 's common to c r i t i c i z e  models because they don ' t  have t h e  r i g h t  d a t a  upon 
which to  be based. But, one value  of  t h e  model t h a t  I ' ve  appreciated is t h a t  
sometimes by organizing t h e  model and see ing i f  it'll run, w e  f requent ly  w i l l  
c o m e  up with a good b i t  o f  i n s i g h t  concerning where w e  ought to be going with 
our  f u t u r e  research. Maybe i n  t h e  long run t h a t ' s  a s  much a va lue  a s  t h e  
a c t u a l  output  o f  t h e  model. 
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Abstract:  The Habi ta t  Production Index (HPI) is a method o f  evaluat ing the  
product iv i ty  o f  deer and e l k  h a b i t a t  and is based on t h e  concept of  maximizing 

intake and minimizing energy use by deer and e l k ;  i n  o ther  words, 
z t e  forage is  ava i l ab le  next  to adequate cover. The evaluat ion  is based 
on t h e  e f f e c t  o f  human a c t i v i t y  (i.e. logging, r ec rea t ion ,  etc.) on t h e  amount 
of "HPI forage ac resn  ava i l ab le  and forage  u t i l i z e d .  

"HPI forage ac resn  a r e  based on deductions fo r ;  access  (s lope,  depth of  s l a s h ,  
etc.) ; t h e  s i z e  and shape of  forage a r e a s  (i.e., c l e a r c u t  o r  shelterwood 
u n i t s ,  meadows, etc.); t h e  d i s t a n c e  to s u i t a b l e  "bedding areas" i n  adequate 
cover; t h e  a c r e s  where road t r a f f i c  reduces foraging; t h e  a c r e s  of  cover 
removed on travelways; and add i t ions  from increasing forage quani ty  and/or 
q u a l i t y  through h a b i t a t  improvement. 

Determination "HPI forage acresn can be accomplished a t  t h r e e  l eve l s ;  

Level 1 = Recon 
Level 2 = Forage and cover use 
Level 3 = Forage u t i l i z a t i o n  

Level 1 or recon is a f i e l d  examination o f  each forage  u n i t  t o  determine 
forage use and bedding a s  a f fec ted  by roads, cover, s i z e ,  etc. A minimum 
'walk throughn is used t o  determine "HPI forage  a c r e s e n  

Level 2 r equ i res  an in tens ive  f i e l d  examination (1) f o r  p a t t e r n  of  forage 
use; (2 )  f o r  bedding a r e a s  i n  cover blocks; and (3) t o  l o c a t e  travelways. 
Data from e l k  telemetry monitoring can g r e a t l y  a s s i s t  i n  s e l e c t i n g  a reas  t o  
sample i n  t h e s e  t h r e e  areas .  

Level 3 is an in tens ive  sampling t o  determine pounds pei: a c r e  u t i l i z e d  on "BPI 
Forage acres.  

I n  R-6 U.S. Fo res t  Service,  desc r ip t ions  and loca t ions  o f  forage a r e a s  (i.e. 
c l e a r c u t s ,  shelterwoods, meadows, conmercial thinnings,  etc.) can be ex t rac ted  
from t h e  To ta l  Resource Inventory d a t a  base. Landsat over lays  on orthophoto 
quads can a l s o  be used i n  conjunction with harves t  records. 

After t h e  f i e l d  examination t h e  d a t a  is analyzed to :  

1. Compare t h e  'HPI forage acres" with t h e  s e l e c t e d  forage/cover r a t i o  which 
i n d i c a t e s  t h e  r a t e  o f  harvest .  For an evenflow of  forage 20 percent  w i l l  
be i n  forage (or  l e s s  than 6" d.b.h.), 30 percent  w i l l  be i n  thermal shade 
(6" t o  l l n  d.b.h.) and 50 percent  i n  thermal minimum snow in te rcep t .  For 



evenflow forage/cover r a t i o  would be; forage 10 percent,  thermal shade 
15 percent ,  thermal minimum snow i n t e r c e p t  25 percent  and optimal  cover 
50 percent.  

2. Prescr ibe  mi t iga t ing  measures fo r  a c t i v i t i e s  such a s  logging. These 
measures would include: 

' . a )  Road management (i.e. c los ing ,  screening) o f  each s p e c i f i c  road o r  
segment o f  road. I n  western Oregon roads a r e  necessary f o r  managing 
a f o r e s t ,  and it is t h e  management o f  these  roads t h a t  can meet deer 
and e l k  needs (i.e. s e c u r i t y  a reas ,  increase  i n  "HPI forage acresn  
and cover block use) . 

b) Location, s i z e ,  shape and scheduling o f  individual  timber harves t  
u n i t s  a s  they a f f e c t  forage use ,  cover blocks, travelways and 
a c c e s s i b i l i t y .  

c) Amount and l o c a t i o n  of forage improvement p r a c t i c e s  t o  increase  t h e  
'HPI forage ac resn  t o  meet the  se lec ted  forage component of t h e  
forage/cover r a t i o .  

3. Level 1 d a t a  can be used to  compare t h e  a c t u a l  changes i n  h a b i t a t  a c r e s  t o  
determine i f  t h e  g o a l s  i n  RPA a r e  being m e t .  For the  National  Fores t s  
t h a t  a r e  using an index to  animal production i n  t h e i r  Fores t  p lan ,  Level 3 
examinations a r e  needed t o  make the  comparision between t h e  a c t u a l  index 
and t h e  goal .  

There a r e  disadvantages to  t h i s  method: 

1. It requ i res  f i e l d  examinations to  provide r e l i a b l e  d a t a  on a c t u a l  
animal use p a t t e r n s ,  r a the r  than "dry l abm the  e f f e c t  i n  the  o f f i c e  
with p rec i se  research d a t a  from e a s t e r n  mongolia. 

2. It requ i res  "show m e n  t r i p s  f o r  t h e  land managers t o  understand t h e  
system. 

3. Determination of  Level 3 (pounds per a c r e  u t i l i z e d )  r equ i res  a 
well- t rained profess ional .  

4. Development o f  management p lans  requi re  t h e  b i o l o g i s t  to have sound 
and complete d a t a  t o  incorporate deer  and e l k  needs i n t o  t h e  p lans  
(i.e. timber ha rves t ,  geothermal, etc.) . 

5. It does not  t e l l  the  land manager t h a t  they a r e  bad, bu t  how w e l l  
they a r e  meeting t h e  w i l d l i f e  g o a l  o r  how they can be "HEROS" by 
producing a l l  f o r e s t  resources including deer and e l k .  

The complete d e t a i l s  w i l l  be i n  t h e  publ ica t ion  "Roosevelt Elk and 
Black-tailed Deer Guidelinesn by E. Harshman and R. Jubber ( i n  prep.).  



DISCUSSION 

Question: Your 80:20 forage r a t i o ,  is t h a t  based on a sus ta inab le  l e v e l  of 
forage over t i m e  o r  a r e  you optimizing with t h a t  20 percent? 

Answer: I f  you're on a 100 year r o t a t i o n ,  you should be c u t t i n g  1 percent  
per year and t h e  forage l a s t s  20 years. Then you a r e  on a sus ta ined forage - 
sus ta ined timber volume cu t .  

i .  

Question: How does t h a t  r e l a t e  i f  w e  were optimizing f o r  e l k .  I f  w e  were 
going t o  optimize f o r  e l k  would it be higher, o r  lower, or is t h i s  j u s t  what 
you ge t?  

Answer: That ' s  what you get .  The way t o  r a i s e  it would be t o  go i n t o  forage 
improvement and increase  t h e  q u a l i t y  on t h e  un i t s .  

Question: What i f  w e  had more a c r e s  of  forage, l i k e  30 percent  and 40 
percent  f o r  age? 

Answer: You c a n ' t  sus ' tain it o v e r  t i m e .  

I f  you have a 100 year r o t a t i o n ,  c u t t i n g  one percent  of  t h e  a r e a  per  year ,  and 
forage l a s t s  20 years,  you're always a t  20 percent.  Now t h e  20 years  a p p l i e s  
to  s i te  3. Twenty percent  s t i l l  a p p l i e s  t o  s i te  1, bu t  your forage on ly  l a s t s  
t en  yea r s  and c u t t i n g  two percent  of  t h e  area. 

Question: So you're no t  going t o  ded ica te  any lands  fo r  forage, you're  
going t o  r o t a t e  a l l  forage lands  ac ross  time? 

Answer: That 's  co r rec t .  I f  you want to ded ica te  it, you go to  l e v e l  5 where 
you want t o  maximize numbers. you want t o  farm it j u s t  l i k e  Jewel1 Meadows. 

Question: It's i n t e r e s t i n g  to note  t h a t  t h e  model I ' p r e s e n t e d  and t h e  one you 
j u s t  d i d ,  t h e  only d i f fe rence  is  your s t r e s s  period is 20 days and mine is 
30 days. So, it t u r n s  o u t  t h e  same th ing is what he ' s  showing r i g h t  there.  

Answer: Thank you. 

Question: I n  your experience t r y i n g  t o  apply t h i s  model, have you gone back 
and field-checked a c t u a l  p roduc t iv i ty  or i n  some fashion have you t i e d  i n  t o  
an e l k  response? How c l o s e l y  do t h e  e l k  a c t u a l l y  respond to your predic t ion  
of how they w i l l  respond? 

Answer: This model was j u s t  p u t  together  about September 1983. Based on what 
Bob Jubber and I were seeing and a l l  t h e  b i o l o g i s t s  on t h e  Willamette Fores t ,  
they should r e a c t  t h i s  way. You remember t h e  s l i d e  on good and poor, where 
we've gone from t h e  poor s i t u a t i o n ,  t o  t h e  good s i t u a t i o n  and we've seen 
responses with e l k  numbers increasing.  W e  need more t i m e  t o  go  o u t  and do 
HPI. I have severa l  examples and I ci te  them i n  t h i s  publicat ion.  I ' m  
working with Bud Adams and w e  have a l a r g e  a r e a  where we're going t o  see what 
t h e  o the r  models come up with versus  what t h i s  HPI comes up with. 



Chairman: Thank you Ed. I have one more conmrent. It doesn ' t  r e a l l y  r e l a t e  
e n t i r e l y  to Ed's or anyone's presenta t ions .  Again, it's t h i s  i s s u e  of forage  
q u a l i t y  and quant i ty .  W e  c e r t a i n l y  need to  know more about these  now. I 
think any of  these  models assume t h a t  t h e r e  w i l l  be a  response i n  forage,  
following logging, o f  some s o r t .  l t l s  very  d i f f i c u l t  to  sort o u t  what kind o f  
a  response we're t a lk ing  about. For those  of  you t h a t  a r e  no t  f ami l i a r  with 
the  P a c i f i c  Nbrthwest or a c o a s t  s i te ,  it 's f requent ly  considered t h a t  forage 
qClality is more of a problem than forage quant i ty .  I th ink  t h a t  biomass is 
q u i t e  abundant. I th ink t h a t  t h e  next  s t e p  on any of  these  models is t h a t  w e  
need to  va l ida te ,  to  work with t h e  a c t u a l  response o f  these  communities, with 
regard t o  forage q u a l i t y ,  following logging o r  treatment. I bel ieve  t h a t  t h a t  
w i l l  y i e l d  u s  some b e n e f i t s  i n  a  hurry. 



SOME IMPORTANT ELK-FOREST HABITAT RELATIONSHIPS FOR WES'l'ERN 
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It was over 50 years ago that Aldo Leopold (1933) suggested that the 
management of a wildlife species must include consideration of the basics of 
space, water, food, cover, and interspersion. Now, in 1986, we still design 
our wildlife studies and management practices around those factors. Granted, 
we have gotten a little more sophisticated: we now use radiotelemetry, remote 
sensing, and rather elaborate mechanical devices to monitor and manage 
wildlife species and their habitats. 

I would like to present some basic, yet very important, Roosevelt elk habitat 
relationships that we identified for the deer and elk chapter (Witmer et al,, 
1985) of the recent Forest Service publication, Management of Wildlife and 
Fish Habitats in Forests of Western Oregon and Washington (Brown, 1985). 
Identification of these relationships was necessary so that the needs of elk 
could be better integrated with forestry practices and other human activities 
occurring in the vast forestlands of western Oregon and Washington. It was 
also important to define these basic relationships so that specific elk 
habitat evaluation methods, elk management prescriptions, and models of elk 
habitat use could be developed and applied. Examples of each of these 
applications will be presented by other speakers in this workshop. 

After a few introductory comments and precautions, I will briefly discuss each 
of these relationships: space and water, forage areas, cover areas, an 
interspersion component, and the roading/disturbance'component. Perhaps only 
the last of these is new to the list of Leopold's basics. 

One of the substantial difficulties the dozen or so of us working on the 
chapter faced was the variability of climate and geography of regions occupied 
by Roosevelt elk. Life is very different for elk living in the Olympics 
versus the southern Oregon Coast Range, and even for elk in the North Cascades 
versus South Cascades. Superimpose these differences upon the natural 
variability that occurs in habitat-use patterns by elk in any of those areas 
and you see the problem we had. ~ u t  basic patterns still exist, and we wanted 

* Work funded in part by the U.S, Department of Agriculture, Forest Service, 
while the senior author was a research associate in the Department of 
Forest Science, Oregon State University. 



t o  d e f i n e  them, The main precaut ion  t h a t  I wish t o  exp res s  is t h a t  
g e n e r a l i z a t i o n s  shou ld 'no t  be s u b s t i t u t e d  i n  f u l l  f o r  s i t e - s p e c i f i c  
information and b e t t e r  r e s o l u t i o n  o f  t h e s e  r e l a t i o n s h i p s .  Furthermore, wh i l e  
e l k  respond broadly  to  t h e  landscape i n  which they  l i v e ,  t h e  p a t t e r n s  o f  use  
w e  expec t  a r e  always tempered by t h e  presence o f  key a r e a s  o r  s p e c i a l  
h a b i t a t s .  These a r e  r u t t i n g  a r e a s ,  ca lv ing  a r e a s ,  some wetland and r i p a r i a n  
a r e a s ,  and c e r t a i n  topographic benches, Where t h e s e  a r e a s  a r e  wi th in  t h e  home 
rhnge, e l k  w i l l  go  o u t  o f  t h e i r  way to make heavy use  of  them dur ing  c e r t a i n  
t i m e s  o f  t h e  year .  Again, on-the-ground i d e n t i f i c a t i o n  o f  t h e s e  a r e a s  o f  
heavy use  should be incorpora ted  i n t o  management p r a c t i c e s  and h a b i t a t  
eva lua t ion .  

SPACE AND WATER 

During a given season,  a herd o f  e l k  w i l l  use  an  a r e a  o f  about  1,000 to  6,000 
acres. A l l  t h e  s easona l  needs o f  t h e  herd  must be m e t  i n  t h a t  a r ea .  For 
r e s i d e n t  herds,  a l l  annual  needs must be  met i n  t h a t  a r ea .  For migra tory  
herds ,  both summer and winter  ranges  must be'managed, o f t e n  d i f f e r e n t l y ,  to 
provide f o r  t h e  well-being o f  t h e  he rd ,  Furthermore, t h e  herd must have 
cont inued acces s ,  v i a  t r a d i t i o n a l  migra t ion  rou te s ,  t o  both ranges.  Good 
management p r a c t i c e s  f o r  e l k  must provide  f o r  adequate ly  s i z e d  a r e a s ;  i f  t h e  
management u n i t s  a r e  t o o  l a r g e  o r  t o o  s m a l l ,  s ucces s fu l  management o f  t h e  e l k  
herd may be impossible.  

E l k  r e q u i r e  water on a d a i l y  b a s i s .  Indeed, Roosevelt  e l k  appear p a r t i c u l a r l y  
adapted t o  wet c l i m a t e s  and h a b i t a t s .  Water is g e n e r a l l y  p l e n t i f u l  i n  western 
Oregon and Washington. J u l y  through September can  be f a i r l y  warm and d r y  
months, however, s o  e l k  o f t e n  concen t r a t e  around wetlands o r  i n  r i p a r i a n  
a reas .  For tuna te ly ,  t h e s e  a r e a s  u sua l ly  r ece ive  s p e c i a l  t r ea tmen t  i n  
management programs and r e g u l a t i o n s  because o f  t h e i r  unique va lue  t o  many 
s p e c i e s  and t o  proper ecosystem funct ioning ,  

FORAGE 9REAS 

Faosevel t  e l k  spend a l a r g e  amount of  t i m e  feeding ,  both dur ing  t h e  day and 
n igh t .  They meet t h e i r  l a r g e  energy requirement by foraging  on a wide v a r i e t y  
of p l a n t  s p e c i e s  and p l a n t  p a r t s ;  however, they  a r e  considered to  be p r i m a r i l y  
g r a z e r s  o f  g r a s s e s  and forbs .  

A p r e r e q u i s i t e  t o  abundant g r a s s  and f o r b  cover is a r e l a t i v e  l a c k  of  canopy 
cover.  Once t h e  f o r e s t  canopy reaches--and then  exceeds--about 60 pe rcen t ,  
t h e  q u a n t i t y  (and o f t e n  q u a l i t y )  o f  unders tory  fo rage  begins  to  d e c l i n e  
r a p i d l y  (Figure 1 ) .  Consequently,  e a r l y  f o r e s t  succes s iona l  
stages--grass/forb, shrub ,  and open sapling/pole--provide t h e  most forage  f o r  



e l k  o t h e r  than meadows and pas ture land ,  which may or may n o t  be a v a i l a b l e  t o  a 
g iven  e l k  herd. Addi t iona l ly ,  a r e a s  t h a t  have received any combination o f  
burning, f e r t i l i z i n g ,  or forage-seeding t rea tment  provide b e t t e r  fo rage  a r e a s  
f o r  e l k ,  p r imar i ly  through t h e  improved n u t r i t i o n a l  q u a l i t y  of  t h e  forage. 
One except ion  t o  t h e  use  o f  open a r e a s  as primary foraging  a r e a s  w i l l  be  
considered i n  t h e  nex t  s ec t ion .  

I ---- 
Cover Areas 

Stand condition 

Figure 1. Rela t ionship  o f  f o r e s t  s t and  cond i t i on  (o r  s e r a 1  s t a g e )  with e l k  
forage  and cover a r e a s  (from Witmer e t  a l . ,  1985). 

COVER AREAS 

Due t o  s i t e  v a r i a b i l i t i e s  and n a t u r a l  o r  human-caused d i s tu rbances ,  f o r e s t  
s t a n d s  i n  western Oregon and Washington e x h i b i t  wide v a r i a t i o n  i n  composition 
and s t r u c t u r e .  Our understanding o f  t h e  use o f  cover by w i l d l i f e  has 
increased  over  t h e  years .  W e  now know t h a t  e l k  use f o r e s t  s t a n d s  f o r  s e v e r a l  
purposes,  and n o t  a l l  s t a n d s  provide f o r  t h e i r  needs a t  any g iven  time. The 
use o f  cover a l lows  e l k  t o  conserve energy t h a t  would o therwise  be used t o  
e lude  p o t e n t i a l  p reda to r s  or t o  gene ra t e  body h e a t  t o  coun te rac t  inclement 
weather. The t h r e e  main uses  o f  cover by e l k  a r e  f o r  (1 )  v i s u a l  sc reening  



from d i s tu rbance  by humans o r  p reda to r s ;  ( 2 )  a more favorable  thermal  regime, 
both i n  sunnner and win te r ,  than  occu r s  i n  f o r e s t  openings; and (3) snow 
i n t e r c e p t i o n ,  r e s u l t i n g  i n  reduced snow depths  whi le  providing maintenance 
fo rage  t o  s u s t a i n  e l k  dur ing  p e r i o d s  o f  heavy snowfal l .  Fo res t  succes s iona l  
s t a g e s  t h a t  provide  for each o f  t h e s e  purposes a r e  called h id ing ,  thermal,  and 
opt imal  cover ,  r e s p e c t i v e l y  (Figure 2 ) .  While i n  cover ,  e l k  l o a f  or bed down, 
ruminate,  and o c c a s i o n a l l y  feed  on whatever fo rage  is a v a i l a b l e .  Optimal 
cover--provided by some l a r g e  sawtimber and most old-growth s tands-- is  t r u l y  
opt imal  s i n c e  it can  provide for a l l  t h e  cover needs of  e l k .  Of cou r se ,  as 
f d r e s t  management i n t e n s i f i e s  and t h e  f o r e s t  is f u r t h e r  fragmented for va r ious  
uses ,  t h e  amount o f  op t imal  cover  a v a i l a b l e  f o r  e l k  is reduced, as is t h e  
amount o f  supplemental forage.  E l k  he rds  a r e  forced  to make d o  wi th  only  
h id ing  and thermal  cover  more and more each decade. I n  most cases, t h e s e  
he rds  a r e  a b l e  t o  main ta in  themselves,  if n o t  t h r i v e ,  u n t i l  t h a t  occas iona l  
s eve re  winter  which s u b s t a n t i a l l y  reduces t h e  s i z e  o f  t h e  herd.  

Figure 2 .  Elk h a b i t a t  c o n d i t i o n s  i l l u s t r a t i n g  t h e  r e l a t i o n s h i p  o f  desc r ibed  
cover  types  t o  s t and  s i z e  and age (from Witmer e t  dl . ,  1985). 

I I I 

INTERSPERSION COMPONENT 

Small sawtimber I Large sawtimber 

I have d iscussed  t h e  importance o f  forage  and cover  a r e a s  t o  e l k  and have 
mentioned t h a t  no t  a l l  forage  a r e a s  nor cover a r e a s  a r e  o f  equa l  va lue  to 
e l k .  Because e l k  need t o  balance t h e  a c q u i s i t i o n  o f  energy (from fo rage  
a r e a s )  with t h e  use  and conserva t ion  o f  energy (by moving and us ing  cover 
a r e a s ) ,  they  tend t o  u se  edge a r e a s  more than  t h e y  use a r e a s  e i t h e r  f a r  from 
cover  o r  f a r  from abundant fo rage  (Figure 3 ) .  More s p e c i f i c a l l y ,  e l k  use  of  
forage  a r e a s  more than  400 feet  from f o r e s t  cover d e c l i n e s  d r a m a t i c a l l y  as t h e  

Old rowth & 



d i s t a n c e  i n c r e a s e s  (F igure  4 ) .  T h i s  r e l a t i o n s h i p  is e s p e c i a l l y  t r u e  where e l k  
a r e  hunted or sub jec t ed  to  i r r e g u l a r  d i s t u r b a n c e  p a t t e r n s .  Many e l k  h e r d s  
using p ro t ec t ed  a r e a s  or n a t i o n a l  park  l a n d s  respond s i m i l a r l y  because t hey  
spend a p a r t  of t h e  year  ( o f t e n  w in t e r )  o u t s i d e  t h e  park ,  where t hey  may be 
subjec ted  to  hunt ing,  poaching, and o t h e r  d i s tu rbances .  

W 
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Figure 3. General ized r e l a t i o n s h i p  of  e l k  h a b i t a t  u se  as measured from edge 
(frolil Witmer e t  a l . ,  1985). 
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Figure 4. The gene ra l i zed  in f luence  o f  d i s t a n c e  t o  edge on  e l k  use  of fo rage  
a r e a s  (from Witmer e t  a l . ,  1985) . 



A s i m i l a r  r e l a t i o n s h i p  ho lds  f o r  t h e  use  o f  cover  a r e a s  (F igure  5 ) .  Note, 
however, t h a t  e l k  appa ren t ly  have to  g o  some d i s t a n c e ,  perhaps 400 f e e t  o r  
more, i n t o  t h e  cover s t and  be fo re  t h e i r  cover  needs a r e  m e t .  A t  l e s s e r  
d i s t a n c e s  i n t o  a cover  s t and  they  are, perhaps,  still exposed to inclement 
weather o r  a r e  w i th in  t h e  v i s u a l  range of  p o t e n t i a l  p reda tors .  U s e  o f  cover 
s t a n d s  drops  o f f  d r a m a t i c a l l y  more than  about 1,000 f e e t  from t h e  edge o f  t h e  
cover s tand  wi th  a fo rage  a rea .  presumably, e l k  d o  n o t  u s u a l l y  g o  f a r t h e r  
i n t o  cover s t a n d s  because t h e r e  is l i t t l e  to  be gained and more energy would 
be expanded i n  t r a v e l  between bouts  o f  forag ing  and rest ing/ruminat ing.  

1 I 1 1 
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Figure  5. The in f luence  o f  d i s t a n c e  t o  edge on  e l k  use  o f  cover  s t a n d s  (from 
Witmer e t  a l . ,  1985) . 
The management imp l i ca t ions  o f  t h e s e  s p e c i a l  r e l a t i o n s h i p s  a r e  c l e a r  and 
u s u a l l y  a r e  incorpora ted  i n t o  f o r e s t  management p r a c t i c e s  on p u b l i c  lands .  A 
p a t t e r n  o f  smal l  c l e a r c u t s  i n t e r s p e r s e d  among high-qual i ty  cover  s t ands ,  with 
t h e  arrangement maintained over  t i m e ,  is most l i k e l y  t o  provide f o r  t h e  
long-term needs of  a n  e l k  herd.  

The f i n a l  r e l a t i o n s h i p  I want t o  d i s c u s s  involves  t h e  inf luence  o f  human 
d i s tu rbance  on e l k  h a b i t a t  use. Although d is tburbance  can  occur  i n  many ways, 
it is o f t e n  d i r e c t l y  o r  i n d i r e c t l y  a s s o c i a t e d  with f o r e s t  roads. Roads a r e  
necessary  f o r  t h e  use  and management o f  fo re s t l and .  D e n s i t i e s  o f  roads on 
i n t e n s i v e l y  managed f o r e s t l a n d  o f t e n  exceed t h r e e  miles of road per  square  
m i l e  o f  fo re s t l and .  1t is t h e  use  o f  roads  by humans, n o t  t h e  roads  
themselves,  t h a t  d i s t u r b s  e l k ,  Of cou r se ,  i f  roads  are paved or g r a v e l  



surfaced they preclude potential forage or cover habitat. Furthermore, where 
roads are closed t o  vehicular t ra f f ic ,  elk w i l l  often use them as  travel 
routes between, for example, preferred foraging and bedding areas. E l k  w i l l  
often become accustomed t o  roads i f  these roads receive regular vehicular 
t raff ic  b u t  the vehicles do not stop or people do not get out. 

Unfortunately, t h i s  is not often the case, so that elk respond adversely t o  
fdrest roads. The pattern we have observed for Roosevelt elk (Figure 6 )  is 
very similar t o  the well-established pattern for Rocky Mountain elk. Because 
secondary forest roads are not paved, and are less travelled, elk do not 
respond as adversely t o  secondary roads as  they do t o  primary forest roads. 
The pattern is, i n  actuality, more complicated because of varying amounts of 
forest cover along roads and varying topographic positions of roads. 

Figure 6. Generalized influence of increasing open road density on otherwise 
usable habitat (from Witmer e t  al . ,  1985) . 
Again, there are clear management implications i n  t h i s  relationship. If elk 
herds are to  thrive on managed forestland, there mus t  also be an element of 
people management. T h i s  can perhaps be most effectively achieved by 
extensive, yet flexible, road-management programs. 
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DISCUSSION 

Question: Again, i t 's  i n  my p o i n t  o f  view as much as a ques t ion .  You s a i d  
some t h i n g s  very  w e l l .  One of  t h e  t h i n g s  t h a t ' s  happening i n  t h e  P a c i f i c  
Northwest t h e s e  days is t h a t  t h e r e  is a fancy f o r  va r ious  groups to square  o f f  
i n t o  camps wi th  regard to  o l d  growth necessary  f o r  Roosevelt  e lk .  Various 
t i m e s  I ' v e  read i n  t h e  newspapers t h a t  o l d  growth is requ i r ed  by Roosevelt  
e lk .  I agree  wi th  t h e  content ion  t h a t  Roosevelt  e l k  a r e  f a i r l y  e a r l y  sera1 
s p e c i e s  and w i l l  use open a r e a s  and meadows. I ' m  a l i t t l e  confused a s  to  how 
we're going to  handle a l l  t h i s .  I th ink  we've a l l  had exper ience  o f  reading 
our  own re sea rch  and every th ing  from an  environmental s ta tement  to  a newspaper 
a r t i c l e  and wondering who d i d  t h e  work. Th i s  is a very  c o n t r o v e r s i a l  i s sue .  
You've been involved wi th  it Gary, and I guess  I would l i k e  t o  a sk  you f o r  a 
b r i e f  comment on what you th ink  about  t h i s  i s s u e  i n  terms o f  t h e  r e l a t i v e  
t r a d e - o f f s  and p u b l i c  educa t ion  a s  much a s  anything? 

aswer: I d o n ' t  work r e sea rch  too much anymore o t h e r  than  r e sea rch  
methodology. I f i n d  it i n t e r e s t i n g  t h a t  t h e  research  I ' v e  provided i n  t h e  
p a s t ,  I ' v e  been involved with e l k  i n  Oregon and Washington and wi th  o t h e r  
spec i e s  o f  animals  too ,  t h a t  t h i s  r e sea rch  g e t s  used i n  ve ry  d i v e r s e  ways. 
I ' m  always kind o f  t i c k l e d  t o  s e e  how people can i n t e r p r e t  t h i n g s  t h e  way they  
see f i t .  A number o f  law c a s e s  s i n c e  have been won and l o s t ,  appa ren t ly  based 
on some o f  my research ,  and no t  n e c e s s a r i l y  by t h e  same p a r t i e s  or t h e  same 
sites. I guess  i t 's  kind o f  how you can t w i s t  and use t h i n g s  and make it come 
o u t  i n  t h e  long run. That is a very  r e a l  problem. I th ink  t h e  v a r i a b i l i t y  
t h a t  e x i s t s  is r e a l ,  and makes it d i f f i c u l t .  I t h i n k  t h e  f a c t  t h a t  we're 
t r y i n g  t o  g e t  a l o t  o u t  o f  every  a c r e  o f  f o r e s t l a n d  makes it ve ry  d i f f i c u l t  to 
apply t h e s e  r e l a t i o n s h i p s .  I ' m  a l i t t l e  b i t  concerned t h a t  w e  see a l o t  o f  
models and eva lua t ion  methods being presented  t h a t  seem t o  be keying i n  on 
d i f f e r e n t  f a c t o r s .  Keying i n  on  some t h i n g s  and ignoring o t h e r s  a t  times 
seems to  be q u i t e  a t  odds with each o t h e r .  Of course ,  t h i s  is probably 
because o f  t h e  v a r i a b i l i t y  t h a t  occurs  throughout t h e  range of  Roosevelt  e l k .  
So t h e r e ' s  v a r i a b i l i t y  with h a b i t a t  use  by an  e l k  herd i n  any g iven  a rea .  I 
don ' t  t h ink  we can  expec t  t o  reach a consensus o n  t h e s e  ma t t e r s .  However, I 
th ink  w e  have to cont inue  to work i n  t h a t  d i r e c t i o n .  I th ink  by unrave l ing  
p i e c e s  o f  t h e  puzz le ,  w e  a r e  heading i n  t h a t  d i r e c t i o n .  A l o t  o f  t h e  models 
and eva lua t ion  methods va ry  between s imple and complex, and may a l s o  v a r y  i n  
t h e i r  o b j e c t i v e s .  A s  a r e s u l t ,  I th ink  w e  have t o  expec t  v a r i a b i l i t y .  



However, I th ink  t h a t  it w i l l  f a l l  toge ther .  And, a s  some o f  t h e  r e sea rch  
underway is completed, w e  can  inco rpora t e  t h i s .  I th ink  w e ' l l  s e e  t h i n g s  
f a l l i n g  i n t o  p l a c e  a l i t t l e  more. We're d e f i n i t e l y  behind Rocky Mountain 
e l k  research  and development i n  d e a l i n g  wi th  Roosevelt e l k ,  a l though I th ink  
we're s ee ing  a lo t  o f  s i m i l a r  p a t t e r n s .  The i n s i g h t  with Rocky Mountain e l k  
s t u d i e s  has  helped u s  a lot .  With m s e v e l t  e l k  s t u d i e s ,  on t h e  o t h e r  hand, 
w e  do  h a v e ' a  d i f f e r e n t  b e a s t  and d i f f e r e n t  condi t ions .  I t h i n k  w e  have to 

' be c a r e f u l  no t  to s t r e t c h  t h i n g s  towards a b i a s  t h a t  w e  may have. I th ink  
t h e r e  is some b i a s  towards forage:cover r a t i o s ,  f o r  example. I don ' t  t h ink  
it 's a s  e a s y  a mat te r  a s  some o f  u s  tended to  make it look o r  a s  ea sy  o f  a 
management t o o l  as w e  t r y  t o  make it o u t .  I th ink  w e  d o  need to  cont inue  
r e sea rch  e f f o r t s .  I t h i n k  w e  do  need educa t ion  i n  t h e s e  r e l a t i o n s h i p s  and 
t h e  needs o f  e l k  so t h a t  it is more d i f f i c u l t  t o  g o  o f f  i n  d i f f e r e n t  
d i r e c t i o n s ,  and to  incorpora te  t h i s  v i t a l l y  d i v e r s e  amount of v a r i a b i l i t y  
t h a t  makes it look l i k e  t h e  b a s i c  p a t t e r n s  a r e n ' t  t h e r e  when, i n  f a c t ,  t hey  
a r e .  That ' s  a long answer t o  a s h o r t  ques t ion .  



DEVELOPMENT OF A MODEL FOR 
ROOSEVELT ELK HABITAT I N  WESTERN OREGON 

MICHAEL J. WISDOM, W i l d l i f e  B i o l o g i s t ,  USDI Bureau o f  Land Management, 
333 South Four th  S t r e e t ,  Coos  Bay, OR 97420 

~ o a a y  I would l i k e  t o  p r e s e n t  a model t h a t  was developed to  eva lua t e  h a b i t a t  
f o r  Roosevelt  e l k  (Cervus e laphus  r o o s e v e l t i )  i n  western Oregon. T h i s  model 
has  r e c e n t l y  been publ ished (Wisdom e t  a l e  1986), and cop ie s  are a v a i l a b l e  
from: USDA F o r e s t  Serv ice ,  P a c i f i c  Northwest Region, P.O. Box 3623, Po r t l and  
OR 97208. 

I n  t h i s  paper,  I p re sen t  t h e  working framework o f  t h e  model and i l l u s t r a t e  
some p o t e n t i a l  uses.  The pape r s  t h a t  fo l low mine (Adams 1986, Eby and G a t l i n  
1986) p r e s e n t  some examples o f  how t h e  model can  be appl ied ,  as w e l l  a s  t h o s e  
au tho r s '  impressions o f  its s t r e n g t h s  and weaknesses. 

I g r a t e f u l l y  acknowledge t h e  modeling work i n  no r theas t e rn  Oregon (Thomas e t  
a l .  I n  P r e s s ) ,  from which o u r  group borrowed many concepts  and ideas.  I n  
p a r t i c u l a r ,  Jack  Ward Thoma-s, Chief Research ~ i o l o g i s t ,  USDA F o r e s t  Serv ice ,  
LaGrande, Oregon and Donavin A. Leckenby, Research B i o l o g i s t ,  Oregon 
Department o f  F i s h  and W i l d l i f e ,  LaGrande, have been t h e  "drivers '  behind much 
o f  ou r  modeling process;  many o f  t h e i r  innovat ions  were adopted by ou r  working 
group. J i m  Eby, Washington Department o f  Game, Olympia, and Bud Adams, Oregon 
Department o f  F i s h  and Wi ld l i f e ,  C o r v a l l i s ,  are acknowledged f o r  t h e i r  
ex t ens ive  computer t e s t i n g  o f  t h e  model. 

MODEL OBJECTIVES 

I n  developing t h e  model, our  working group (Wisdom e t  a l .  1986) set t h e  
fol lowing o b j e c t i v e s ,  w r i t t e n  i n  t h e  form o f  assumptions or requirements:  

1. The model must r e f l e c t  s ta te -of - the-ar t  knowledge o f  Roosevelt  e l k  h a b i t a t  
r e l a t i o n s h i p s .  Witmer e t  al. (1985) presented  t h e s e  r e l a t i o n s h i p s .  

2. Model concepts ,  con ten t ,  s t r u c t u r e ,  and o u t p u t  must be understandable to 
non-biologis ts .  F o r e s t  managers won't u se  a p roces s  they  c a n ' t  
understand. 

3. The model should e v a l u a t e  h a b i t a t  w i th  t h e  use  o f  a numerical r a t i n g  
system. The r a t i n g  system should be s i m i l a r  to h a b i t a t  s u i t a b i l i t y  index 
models (U.S. F i sh  and W i l d l i f e  Se rv i ce  1981),  with 1.0 being optimum 
h a b i t a t  cond i t i on  and 0.05 being minimal. Th i s  r a t i n g  system is c a l l e d  
h a b i t a t  e f f e c t i v e n e s s  (HE). 

4. The model should be compatible  wi th  t h e  use  o f  automated mapping systems 
such a s  G I s  (Eby and G a t l i n  1986). Maps genera ted  from s a t e l l i t e s  
(Landsat D i g i t a l  Imagery) can  be used a s  t h e  b a s i s  f o r  automated a n a l y s i s  
and use  o f  t h e  model (Adams 1986, Eby and G a t l i n  1986). I n t e n s i v e  f i e l d  
eva lua t ions  a r e  n o t  requi red ,  b u t  c e r t a i n l y  would enhance t h e  eva lua t ion  
process .  



5. Stand c o n d i t i o n s  o f  f o r e s t s  i n  western Oregon (Hal l  e t  al .  1985:26) can  be 
i d e n t i f i e d  from  ands sat maps. I n  t u r n ,  s t and  cond i t i ons  can  be 
r e - c l a s s i f i e d  o r  re-mapped by computer i n  terms o f  h a b i t a t  t ypes  used i n  
our  model (Adams 1986, Eby and G a t l i n  1986). W i t m e r  e t  a l .  (1985) de f ined  
h a b i t a t  t ypes  f o r  e l k  i n  western Oregon as: 

-   or age' Areas: Vegetated a r e a s  wi th  less than  60 pe rcen t  o v e r s t o r y  
' . canopy c losu re .  Forage a r e a s  inc lude  t h e  grass-forb,  open sapl ing-pole 

s tand  c o n d i t i o n s  and p o s s i b l y  some o l d e r  s t a n d s  t h a t  have been thinned. 

- Optimal Cover: F o r e s t  s t a n d s  with: 1) Four v e g e t a t i v e  l a y e r s  
c o n s i s t i n g  o f  o v e r s t o r y  canopy, sub-canopy, shrub  l a y e r ,  and herbaceous 
strata; and 2) an  o v e r s t o r y  canopy which can  i n t e r c e p t  and hold a 
s u b s t a n t i a l  amount o f  snow, y e t  has  d i spe r sed ,  small  (less than 1/8 
ac re )  openings. These c r i t e r i a  are g e n e r a l l y  achieved when t h e  
dominant t r e e s  average 21 inches  d.b.h. o r  h igher ,  have 70 pe rcen t  o r  
g r e a t e r  crown c l o s u r e ,  and a r e  i n  t h e  l a r g e  sawtimber o r  old-growth 
s tand  cond i t i on ,  

- Thermal Cover: Fo res t  s t a n d s  a t  l e a s t  40 f e e t  i n  h e i g h t  and wi th  t r e e  
canopy cover o f  a t  least 70 percent ;  t h i s  is achieved i n  many c losed  
sapl ing-pole s t a n d s  un le s s  t h e  canopy cover is  reduced below 70 
percent .  

- Hiding Cover: Any vege ta t ion  capable  o f  h id ing  90 pe rcen t  o f  a 
s tanding  a d u l t  e l k  a t  200 f e e t  o r  less, provided such a r e a s  d o  n o t  
q u a l i f y  as fo rage  a r e a s ,  op t imal  cover ,  o r  thermal cover.  I n  western 
Oregon, h id ing  cover  i nc ludes  some sh rub  s t a n d s  and a l l  f o r e s t e d  s tand  
cond i t i ons  wi th  adequate  t r e e  stem d e n s i t y  or shrub  l a y e r  t o  h ide  
animals.  

6. Four h a b i t a t  v a r i a b l e s  can  d r a m a t i c a l l y  a f f e c t  e l k  use o f  t h e s e  h a b i t a t  
types ,  and form t h e  b a s i s  f o r  eva lua t ion  o f  h a b i t a t  e f f e c t i v e n e s s  f o r  any 
a r e a  i n  western Oregon. These v a r i a b l e s  a r e :  1 )  s i z i n g  and spacing o f  
forage  and cover a r e a s ;  2) d e n s i t y  of roads  open t o  motorized veh ic l e s ;  
3) cover q u a l i t y ;  and 4) forage  q u a l i t y .  Each v a r i a b l e  can  be r a t e d  
numerically.  Then, one index o f  h a b i t a t  e f f e c t i v e n e s s  can  be de r ived  from 
t h e  four  r a t i n g s .  

Wisdom e t  al .  (1986) l ist  a d d i t i o n a l  assumptions and requirements  o f  t h e  
model. Note t h a t  popula t ion  d e n s i t y  is n o t  an ou tpu t  o f  t h e  model, nor does  - 
t h e  model account f o r  t h e  e f f e c t s  o f  local hunt ing  r egu la t ions .  W e  be l i eve ,  
however, t h a t  t r e n d s  i n  h a b i t a t  e f f e c t i v e n e s s  r e f l e c t  p o t e n t i a l  t r e n d s  i n  e l k  
d e n s i t i e s ,  

By no  means is our  c u r r e n t  model t h e  l a s t  word. Jus t  a s  numerous managers and 
b i o l o g i s t s  in formal ly  reviewed our e f f o r t s  and helped mold t h e  c u r r e n t  
product ,  w e  f u l l y  expec t  a d d i t i o n a l  changes a s  v a l i d a t i o n  t e s t i n g  cont inues .  



MODEL VARIABLES 

1. S i z ing  and Spacing o f  Forage and Cover Areas (HES) 

Elk use d e c l i n e s  wi th  inc reas ing  d i s t a n c e  away from t h e  cover-forage edge, 
a s  shown i n  Figure 1 from Wisdom e t  a l .  (1986: 14) . W e  d iv ided  Figure 1 
i n t o  1 0 0 - ~ a r d  d i s t a n c e  bands away from t h e  edge, i n t o  both cover  and 

, forage  a r e a s ,  and ass igned  r a t i n g s  o f  h a b i t a t  e f f e c t i v e n e s s  f o r  each 
d i s t a n c e  band based on t h e  expected l e v e l  o f  e l k  use (Table 1,  Wisdom e t  
a l .  1986:15). 
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Figure 1. Rela t ionship  o f  e l k  use  t o  d i s t a n c e  from cover-forage edge (Wisdom 
e t  a l .  1986:14). 

Table 1. Rat ings  o f  h a b i t a t  e f f e c t i v e n e s s  by 100-yard d i s t a n c e  bands away 
from t h e  cover-forage edge, based on e l k  use  (Figure 1).  

Distance from Percent  Rating 
Cover-For age use from o f  Hab i t a t  
Edge (Yards) Figure 1 E f fec t iveness  

>400 
30 1-400 

For age 201-300 
Area 101-200 
Edge 0-100 

0-300 
Cover 301-400 
Area 401-500 

501-600 
>600 



I f  a g iven  h a b i t a t  can  be  segrega ted  i n t o  100-yard d i s t a n c e  bands away 
from edge (Figures  2 and 3 ) .  t h e  p ropor t ion  o f  a r e a  w i t h i n  t h e  bands can  
be c a l c u l a t e d .  The p ropor t ion  o f  a r e a  can then  be weighted by t h e  
r e spec t ive  r a t i n g s  of  h a b i t a t  e f f e c t i v e n e s s  (Table 2 ) .  The sum o f  t h e s e  
products  equa l s  HEs, o r  h a b i t a t  e f f e c t i v e n e s s  as inf luenced by s i z i n g  and 
spacing o f  forage  and cover  a r e a s .  
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Figure 2. Del inea t ion  o f  fo rage  a r e a s  i n t o  100-yard d i s t a n c e  bands away from 
t h e  cover-forage edge t o  e v a l u a t e  s i z i n g  and spacing f o r  a g iven  a r e a .  
Acreage and propor t ion  of a r e a  wi th in  t h e  bands a r e  shown i n  Table 2. 
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F igure  3. Del inea t ion  of cover a r e a s  i n t o  100-yard d i s t a n c e  bands away from 
t h e  cover-forage edge to  e v a l u a t e  s i z i n g  and spacing f o r  a g iven  a r ea .  
Acreage and propor t ion  of a r e a  wi th in  t he .bands  a r e  shown i n  Table 2. 

Table 2. Ca lcu la t ion  o f  HEs f o r  t h e  area'  shown i n  Figures  2 and 3. 

Forage Areas . 
100- Yard 2~abilat Weighled 
Oistance Acreage Proportion Effectiveness Eflectaveness 

Bands Away ol Forage 01 Analysis lor Oistance lor Distance 
IromEdge Areas Area X Band = Band 

0-100 347 0.14 X 1.0 = 0.140 

> 4 0 0  4  7 0.02 0.05 0.001 

SUM 970 0.4 0.243 

Cover Areas 
100-Yard '~abital Weighted 
Distance Acreaqe Propon~on Ellecltveoess Effecliveness 

Bands Away 01 Cover cl Analyws lor Distance lor Distance 
lrom Edge Areas Area X Band = Band 

0-3oo 1092 0.44 x 1.0 0.440 

301 -400 202 008 0.8 0.064 

401 -500 124 0.05 0.6 0.030 

501 -800 58 0.02 0.4 0.008 

>600 33 0.01 0.2 0.002 

SUM 1509 0.6 0.544 

HI=, = 0.243 ( m h t e d  Effeccweness. Forage Areas) + 0.544 
Eflectiveness. Cover Areas) 

= 0.79 



2. Density of Roads Open t o  Motorized veh ic les  (HE,) 

Elk use of  h a b i t a t  dec l ines  dramat ica l ly  w i t h  increasing de,nsity of  roads 
open t o  motorized vehic les ,  Lyon (1983) developed a genera l  road model 
(Figure 4) t h a t  w e  used t o  evaluate  HE,. 

Miles of Road Open to Motorized Traffic Per 
Square Mile of Habitat 

Figure 4, Relat ionship of  h a b i t a t  e f fec t iveness  to t h e  dens i ty  o f  roads-open 
to  motorized vehic les  (Lyon 1983). 

I f  t h e  number o f  miles o f  roads open t o  v e h i c l e s  can be i d e n t i f i e d  f o r  a  
given a rea  (Figure 5 ) ,  t h e  dens i ty  of  open roads can be ca lcu la ted ,  and 
re fe r red  back t o  Figure 4 t o  de r ive  h a b i t a t  e f fec t iveness  a s  influenced by 
HE, 

For t te a rea  shown i n  Figure 5, 1.95 miles o f  roads per square m i l e  of 
h a b i t a t  a r e  open t o  vehic les ;  t h i s  equates t o  an HEr value of 
approximately 0.50 in  Figure 4, 

3. Cover Quali ty 

The th ree  cover types i d e n t i f i e d  f o r  e l k  i n  western Oregon (Witmer e t  a l .  
1985) are: 1)  optimal cover; 2)  thermal cover; and 3) hiding cover. 
These cover types a r e  thought to d i f f e r  i n  the  functions they provide t o  
e l k  i n  terms of  energy conservation (Witmer e t  a l .  1985, Wisdom e t  a l .  
1986) . 



Cover 

Scale: 1 inch = 2000 ft. 
1 :24,000 

Figure 5. 7.6 miles o f  road a r e  open to  motorized veh ic les  within the  3.9 
square mi les  of  h a b i t a t .  

Based on each cover type ' s  presumed a b i l i t y  t o  conserve energy fo r  e l k ,  we 
assigned t h e  following r a t i n g s  of  h a b i t a t  e f fec t iveness :  optimal  cover - 
1.0; thermal cover - 0.5; and hiding cover - 0.1, I f  each of  these  cover 
types can be i d e n t i f i e d  f o r  a given a r e a  (Figure 6 ) ,  t h e i r  acreage and 
r e l a t i v e  proport ion of  area  can be ca lcula ted .  The proport ion o f  a r e a  
occupied by each cover type can then be weighted by i ts  respec t ive  r a t ing  
of h a b i t a t  e f fec t iveness .  The sum of  these  products equals  h a b i t a t  
e f fec t iveness  a s  influenced by t h e  q u a l i t y  of  cover (HEc) a s  shown below 
f o r  Figure 6: 

Cover Type Proportion x Effect iveness = Product 
Optimal 0.43 X 1 .O - - 0.430 
Thermal 0.33 X 0.5 = 0.165 
Hid ing 0.24 X 0.1 = 0.024 

HEc = 0.62 

4. Forage Quali ty 

This v a r i a b l e  evaluates  the  q u a l i t y  of food ava i l ab le  to  e l k  wi th in  forage 
areas .  Although some cover types ,  p a r t i c u l a r l y  optimal cover, provide 
forage o f  high q u a l i t y ,  t h i s  con t r ibu t ion  was considered previously during 
the  evaluat ion  of  cover q u a l i t y .  See Wisdom e t  a l .  (1986) f o r  fu r the r  
d i scuss  ion. 



Figure 6. I d e n t i f i c a t i o n  of  t h e  forage and cover types i n  the a r e a  being 
evaluated. 

For forage a r e a s  i n  western Oregon, w e  assumed t h a t  quan t i ty  o f  forage - i n  

Forage 
31- a 
-=Ute- 
Burned 

Optimal 
Cover 

387 Acres 

and of i t s e l f  was n o t  l i m i t i n g  o r  r e s t r i c t i v e  t o ' e l k  needs, Conversely,- 
t h e  q u a l i t y  of  forage ,  a s  determined by p a l a t a b i l i t y ,  d i g e s t i b i l i t y ,  and 
n u t r i t i o n a l  content ,  was assumed to  be a p o t e n t i a l  l i m i t i n g  f a c t o r  t o  e l k  

24 1 Acres 
Clearcut 

Fmge 
1 49 Acres 

Commercially 
Thinned 

product iv i ty  i n  western Oregon ( ~ r a i n e r  1971, Mereszczak e t  a l .  1981, 
Starkey e t  a l ,  1982, Taylor 1986). 

H i n g  
Cover 

186 Acres 

With these  broad assumptions i n  mind, w e  i d e n t i f i e d  s i l v i c u l t u r a l  t rea tments  
commonly appl ied  t o  forage a r e a s  i n  western Oregon t h a t  i n  t u r n  were assumed 
t o  provide b e n e f i c i a l  e f f e c t s  t o  forage qua l i ty ;  these  are :  

Optimal 
Cover 

Forage 
31 8 Acres 

Clearcut, Burned. 
Seeded 

- 

260 Acres 

-- c l e a r c u t t i n g  
-- prescr ibed burning,  -- seeding with g r a s s e s  and/or l e g m e s  
-- f e r t i l i z a t i o n  -- commercial thinning -- shelterwood c u t t i n g  

Forage 
231 Acres 

Clearcut. &med 

Hiding 
Cover 

1 74 Acres 

W e  then grouped these  t rea tments  i n t o  l o g i c a l  ca tegor ies  o r  combinations i n  
which they would be appl ied  t o  forage a reas ,  and assigned r a t i n g s  o f  h a b i t a t  
e f fec t iveness  fo r  each category: 

Thermal 
Cover 

502 Acres 

Scale: 1 inch = 2000 ft. 
1 : 24.000 



Treatment Category Habitat Effectiveness 

1. Clearcutting, Burning, Seeding, 
and Fertilization ' 

2. Clearcutting, Burning and Seeding 
3. Clearcutting, and Burning 
4. Clearcutt ing 
5. Commercial Thinning or Shelterwood Cutting 

This rating system applies to forested stands defined as cover areas before 
treatment application. A rating system also was developed to evaluate 
treatments applied to permanent or natural openings such as pastures and 
meadows (Wisdom et al. 1986) . 
How is this rating system applied to a given area? If we can identify the 
forage areas and the respective treatments applied to them (Figure 6), we can 
calculate the acreage of forage areas fitting within each treatment category. 
The proportion of area within each treatment category can then be weig*d by 
the respective rating of habitat effectiveness to derive HE£, as shown below 
for Figure 6: 

Treatments Proportion' x Effectiveness = Product 

INTEGRATING THE VARIABLES 

Our goal was to produce a model output that rated habitat in terms of one 
overall score of habitat effectiveness. We chose the following equation as 
the best representation of the interactions of the four variables: 

where : HEsrc£ = habitat effectiveness index considering the 
interactions of HEs, HE,, H q ,  and HE£ where: 

HEs = habitat effectiveness index derived from sizing and 
spacing of forage and cover areas. 

HE r = habitat effectiveness.index derived from the density of 
roads open to vehicular traffic, 

HI% = habitat effectiveness index derived from the quality of 
cover, and 

HE£ = habitat effectiveness index derived from the quality of 
forage, and 

1/N = Nth root of the product taken to obtain the geometric 
mean where N = the number of habitat variables, 



The s c o r e s  de r ived  i n  t h i s  p r e s e n t a t i o n  are: HEs. = 0.79; HEr = 0.50; HEc = 
0.62; and HEf = .46. Thus, HEsrcf = (0.79 x 0.50 x 0.62 x 0.46.) 1/4, or 
0.58, 

This  equat ion  provides  p a r t i a l  compensation between t h e  scores of t h e  four  
v a r i a b l e s ,  wi th  more weight g iven  t o  v a r i a b l e s  having low scores. Other 
methods o f  i n t e g r a t i n g  h a b i t a t  v a r i a b l e s  a r e  a v a i l a b l e  (U,S. F i s h  and W i l d l i f e  
Serv ice  1981), b u t  t h e s e  o t h e r  methods were thought too r e s t r i c t i v e  (e.g., 
l i m i t i n g  f a c t o r  approach) o r  t o o  l e n i e n t  (e.g., a r i t h m e t i c  mean approach) from 
o h '  pe r spec t ive  o f  t h e  way e l k  respond to  h a b i t a t  changes. 

POTENTIAL USES OF MODEL 

What can  managers and b i o l o g i s t s  do  wi th  our  m o d e l ?  F i r s t ,  h a b i t a t  
d e f i c i e n c i e s  can  be i d e n t i f i e d  by d e p i c t i n g  r a t i n g s  o f  h a b i t a t  e f f e c t i v e n e s s  
wi th  t h e  use  o f  his tograms (F igure  7 ) .  In  t h e  example i n  F igure  7,  c u r r e n t  
HEr is  d e f i c i e n t .  (It's a t  t h e  0.15 l e v e l  o f  e f f ec t iveness . )  With t h e  
implementation o f  a road c l o s u r e  p l an ,  however, HEr and t h u s  HEsrcf a r e  
increased  s u b s t a n t i a l l y  (F igure  7 ) .  The pe rcen t  change i n  HEsrc- due to  t h e  
road c l o s u r e  r e p r e s e n t s  a 39 pe rcen t  i nc rease  i n  o v e r a l l  h a b i t a t  e f f e c t i v e n e s s  
- a s i g n i f i c a n t  change i n  t h e  c a p a b i l i t y  o f  t h e  h a b i t a t  to produce e l k .  

Figure 7. Changes i n  h a b i t a t  e f f e c t i v e n e s s  s c o r e s  be fo re  and a f t e r  
implementation o f  a road c l o s u r e  plan.  

This  type  of e x e r c i s e  a l s o  i l l u s t r a t e s  o t h e r  p o t e n t i a l  u ses  o f  t h e  model. A 
common language o r  d ia logue  can  be e s t a b l i s h e d  between b i o l o g i s t s  and 
managers, which i n  t u r n  may l e a d  t o  "brainstorming se s s ions"  t h a t  set 
o b j e c t i v e s  t o  a l l e v i a t e  h a b i t a t  d e f i c i e n c i e s .  Once o b j e c t i v e s  a r e  set, 
b i o l o g i s t s  and managers can  judge t h e  m e r i t s  o f  v a r i o u s  f o r e s t  p r a c t i c e s  
a g a i n s t  them. 



obviously,  t h e  model provides  o p t i o n s  f o r  management o f  e l k  h a b i t a t .  Many 
d i f f e r e n t  f o r e s t  management s t r a t e g i e s  can  be  designed t o  meet a s p e c i f i e d  
l e v e l  of  h a b i t a t  e f f e c t i v e n e s s .  

SUMMARY 

Our model is n o t  a panacea f o r  a s se s s ing  and managing e l k  h a b i t a t .  It  does ,  
however, p rovide  a working process  t o  i d e n t i f y  h a b i t a t  d e f i c i e n c i e s ,  measure 
impacts, s e t  o b j e c t i v e s ,  and provide  o p t i o n s  f o r  management. 

Because t h e  model is compatible wi th  automated mapping systems (Mams 1986, 
Eby and Ga t l i n  1986),  it can  be used e f f i c i e n t l y  wi th  minimal f ie ldwork.  
Thus, many d i f f e r e n t  management s c e n a r i o s  can  be analyzed qu ick ly ,  which l e n d s  
i t s e l f  to  f o r e s t  planning. 

A s  t h e  model is  app l i ed  and t e s t e d  f u r t h e r  by managers and r e s e a r c h e r s ,  more 
powerful t o o l s  f o r  eva lua t ing  e l k  h a b i t a t  w i l l  evolve. Through t ime,  t h i s  
on-going process  w i l l  improve our  knowledge and c a p a b i l i t y  to manage e l k  and 
e l k  h a b i t a t .  
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ELK HABITAT EFFECTIVENESS FROM LANDSAT IMAGERY 
FOR THREE STUDY AREAS IN THE SOUTH COAST RANGE OF OREGON 

A. W. "BUD" ADAMS, Project Leader, Oregon Department of Fish and Wildlife, 
mute 5, Box 325; Corvallis, OR 97330 

I am excited about this afternoon session on rating elk habitats. I 
appreciate the work various individuals and committees working on this 
many-faceted problem have accomplished. We are probably raising more 
questions about elk management than we will answer, but I think we are getting 
closer to having a common base from which to approach answering those 
questions. 

Last fall I met with several members of the committee working on the Westside 
model (Wisdom et al. 1986) (Doug Smithey, Bill Hines and Mike Wisdom) along 
with Fan Sadler and Bill Hudson of the Bureau of Land Management to discuss 
the feasibility of applying this model to three land units in the Coos Bay 
area. We felt this would serve as a good demonstration of feasibility as well 
as a training exercise in practical application. 

We could have obtained the various factors needed to use the model manually 
from aerial photographs and orthophotoquads with a lot of tedious work for 
three fairly small (10,000 acre) study areas. We decided to use Landsat 
imagery and the services of the ~nvironmental Remote Sensing Applications 
Laboratory at Oregon State university to do a computer based example. We were 
able to obtain a June, 1985 Landsat scene for our area of interest. 

We selected three areas which represented three different management 
philosophies. We hoped to find contrasts in habitat effectiveness values and 
selected areas in fairly close proximity so they could be included in a field 
trip. 

Approximately 210,000 acres were mapped for this project. This is the area 
for which we obtained Landsat spectral class maps from may Murray of the 
Environmental Remote Sensing Appications Laboratory at Oregon State 
University. The mapped area is near the center of a Landsat "scene" which 
covers about 115 miles on a side or 13,000 square miles. 

Past experience has shown that Landsat imagery is well suited to mapping by 
stand condition classes. We used the stand condition descriptions as 
summarized by Brown (1985 Appendix 6). 

Development of stand conditions is a continuum; thus, the difficulty in 
assigning stand condition classes to spectral classes is where to draw the 
line between stand conditions. This line becomes blurry where one spectral 
class describes two stand conditions that have similar characteristics (e.g. 
older open sapling-pole and young closed sapling-pole stand condition 
classes) , 

There is a gradation from mature large sawtimber into old growth that is hard 
to define. Two spectral classes that consistently identified old growth were 
called "optimal cover" in determining habitat effectiveness. Optimal cover 



a l s o  should have included some of  t h e  l a t e r  s t a g e s  o f  t h e  l a r g e  sawtimber 
c l a s s .  W e  d i d  no t  have time t o  f i e l d  check t h i s ,  b u t  i n  a l l  t h r e e  s tudy  
a r e a s ,  t h e  amount o f  op t imal  cover  used i n  t h e  h a b i t a t  e f f e c t i v e n e s s  s c o r e s  is 
lower than it should have been, r e s u l t i n g  i n  somewhat lowered h a b i t a t  
e f f e c t i v e n e s s  va lues  f o r  cover q u a l i t y .  

W e  worked wi th  p r in t -ou t s  o f  s p e c t r a l  c l a s s  maps t o  t h e  same scale (1:24,000) 
and, t h e  same s i z e  as matching orthophotoquad s h e e t s .  Each s p e c t r a l  class is 
represented  on these  maps by a symbol s i g n i f y i n g  t h a t  Landsat sees t h i s  
p a r t i c u l a r  p i e c e  o f  ground d i f f e r e n t  from a l l  o t h e r  c l a s s e s .  S p e c t r a l  class 
maps were prepared f o r  u s  by RJay Murray and h i s  s t a f f  a t  ERSAL through t h e  
computer c e n t e r  a t  Oregon S t a t e  Universi ty .  The f i r s t  t a s k  was to  o u t l i n e  
homogenous blocks o f  i nd iv idua l  c h a r a c t e r s  r ep re sen t ing  one o f  f i f t y  s p e c t r a l  
c l a s s e s .  

Del ineated a r e a s  con ta in ing  a s i n g l e  symbol t h a t  represented  a d i s c r e t e  
s p e c t r a l  c l a s s  were t r a n s f e r r e d  t o  orthophotoquads. W e  t r i e d  to f i n d  a t  l e a s t  
s i x  examples o f  each s p e c t r a l  c l a s s  spread among t h e  s i x  d i f f e r e n t  
orthophotoquad s i z e  maps. Del ineated s p e c t r a l  c l a s s  a r e a s  were t r a n s f e r r e d  
from t h e  orthophotoquads t o  l a r g e r  s c a l e  (1:12,000) a e r i a l  photos f o r  photo 
i n t e r p r e t a t i o n  using s t e r eoscop ic  photo p a i r s .  Pu t t i ng  o u t l i n e d  a r e a s  on t h e  
l a r g e r  s c a l e  a e r i a l  photos meant t h a t  t h e  image was l a r g e r  than  on t h e  
or thophotos,  which helped i n  t r a n s f e r r i n g  it accura te ly .  

Aer i a l  photography i n t e r p r e t a t i o n  was done by Dave Faust  and Lance Finnegan of  
t h e  BLM o f f i c e  i n  Coos Bay. The use o f  e x p e r t  photo i n t e r p r e t e r s  such a s  Dave 
and Lance cons iderably  speedea t h i s  p roces s  and r e s u l t e d  i n  q u i t e  c o n s i s t e n t  
i n t e r p r e t a t i o n  of  s p e c t r a l  c l a s s e s .  Aer i a l  photographs f o r  t h i s  s tudy  were 
borrowed from t h e  E l l i o t t  S t a t e  Fo res t ,  Weyerhauser Timber Co., and t h e  Bureau 
o f  Land Management. 

Once photo i n t e r p r e t a t i o n s  were made and s t and  a t t r i b u t e s  such a s  t r e e  he igh t ,  
spec i e s ,  dbh, crown c l o s u r e ,  etc. were de f ined ,  each s p e c t r a l  c l a s s  was placed 
i n  a s t and  cond i t i on  ca tegory .  Approximately 300 w r i t t e n  d e s c r i p t i o n s  of 
s p e c t r a l  c l a s s e s  from photo i n t e r p r e t a t i o n  were compiled. Normally, f i e l d  
work would be done to  d o  on-the-ground checking o f  s p e c f r a l  c l a s s  assignments,  
e s p e c i a l l y  o f  those  which did n o t  c o n s i s t e n t l y  desc r ibe  one s t and  condi t ion .  
I n  t h i s  ca se ,  t i m e  d i d  not  a l low u s  t o  do t h a t ,  s o  a d d i t i o n a l  examples of  
troublesome s p e c t r a l  c l a s s e s  were looked a t  u n t i l  t h e  photo i n t e r p r e t e r s  were 
con f iden t  t h a t  t h e  s p e c t r a l  c l a s s  b e s t  descr ibed  one s t and  condi t ion .  

After  assignments o f  s p e c t r a l  c l a s s e s  t o  s t and  cond i t i on  c l a s s e s  were made, 
t h e  remaining s t e p s  were done on t h e  computer using sof tware  programs 
developed by ERSAL. Advantages of  a computer based system a r e  f l e x i b i l i t y  and 
speed o f  opera t ions .  Areas t o  be examined can be o f  any s i z e  (wi th in  t h e  
scene)  o r  shape. S p e c t r a l  c l a s s e s  o r  s t and  cond i t i on  c l a s s e s  can  be grouped 
i n  va r ious  ways t o  look a t  "What I£" ques t ions .  Scaled maps can be  p r i n t e d  
f o r  any combination o f  c l a s s e s ,  and t h e  acreage  t a b l e s  which accompany each 
map a r e  used f o r  c a l c u l a t i n g  h a b i t a t  e f f e c t i v e n e s s  va lues .  

W e  p r i n t e d  maps and acreage  t a b l e s  f o r  each o f  t h e  t h r e e  s tudy  a r e a s  by 
s p e c t r a l  c l a s s e s ,  s t and  cond i t i ons  (Table I ) ,  e l k  h a b i t a t s  (Table 2 ) ,  cover 
and forage ,  and s i z e  and spacing (Table 3) . Stand cond i t i on  c l a s s e s  were 



grouped into elk habitats of optimal, thermal, or hiding cover and forage 
areas or pasture land: These are the descriptive habitats used in the model 
to determine habitat effectiveness values for cover and forage. 

Table 1. Area in acres of mapping units by stand condition classes (from 
Landsat imagar y) . 
STAND 
CONDITION 
CLASS 

MAPPING UNIT 

EAST WEST SOUTH 

Old growth 226 608 33 
Large sawt imber 2,172 5,329 35 1 
Hardwoods 45 1 153 344 
Closed sapling pole-Thermal 2,578 872 2,287 
Closed sapling pole-Hiding 1,758 1,070 2,897 
Open sapling pole-Hiding 6 00 183 671 
Open sapling pole-Forage 135 21 5 46 1 
Grass - forb 969 1,992 2,460 
Agricultural or pasture 199 0 0 
Unclassified 67 4 8 4 2 

TOTAL 9,155 10,470 9,546 

Table 2. Area in acres of mapping units by elk habitat classes (from Landsat 
imagery) . 
ELK 
HABITAT 
CLASS 

- - 

MAPPING UNIT 

EAST WEST SOUTH 

Optimal cover 
Thermal cover 
Hiding cover 
For age 
Agricultural or pasture 
Unclassified 

TOTAL 9,157 10,473 9,548 



Acreages o f  t h e  var ious  cover components which en te r  i n t o  t h e  c a l c u l a t i o n  f o r  
h a b i t a t  e f fec t iveness  f o r  cover q u a l i t y  were taken from t h e  computer print-out  
t ab les .  Values were expressed a s  percentages o f  t o t a l  cover and mul t ip l ied  by 
t h e  e f fec t iveness  r a t i n g  scores (defined i n  t h e  model) f o r  t h e  d i f f e r e n t  types 
o f  cover. The sum of  these  products  is t h e  h a b i t a t  e f fec t iveness  va lue  f o r  
cover q u a l i t y  (Figure 1 ) .  

1 .  

HABITAT EFFECTIVENESS FOR COVER QUALITY 

Loon Lake Eas t  Mapping Area 
(Mapping Unit) (Analysis Area) 

Figure 1. Worksheet f o r  determining h a b i t a t  e f fec t iveness  f o r  cover q u a l i t y  
fo r  t h e  Eas t  mapping area. 

COVER TYPE 

Optimal 

Thermal 

Hiding 

TOTAL 

A l l  cover a r e a s  and a l l  forage a r e a s  were grouped on t h e  computer t o  produce 
maps and acreage t a b l e s  showing j u s t  cover and forage. These maps were used 
t o  d e l i n a t e  forage a r e a s  f o r  determination of  t reatments t h a t  would a f f e c t  t h e  
h a b i t a t  e f fec t iveness  r a t i n g s  f o r  forage q u a l i t y .  This  grouping was a 
prel iminary s t e p  fo r  determination o f  s i z e  and spacing zones. 

Forage a r e a s  which received any treatment such a s  burning, seeding, o r  
f e r t i l i z a t i o n  a f t e r  logging were de l inea ted  on t h e  cover-forage maps f o r  the  
t h r e e  mapping uni ts .  The acreage of  forage a r e a s  i n  each treatment category 
was derived from p i x e l  counts  and expressed a s  a proport ion o f  a l l  t h e  forage 
areas.  These proport ions were mul t ip l ied  by t h e  e f fec t iveness  r a t i n g s  fo r  
each treatment category (from t h e  model) and t h e  sum o f  t h e  products  was the  
h a b i t a t  e f fec t iveness  value f o r  forage q u a l i t y  (Figure 2) .  

ACRES 

226 

5,202 

2,358 

7,786 

PROPORTION X EFFECTIVENESS = PRODUCT 

-03 

-67 

-30 

1 .OO = ,030 

0.50 - .335 - 

0.10 - ,030 - 

HEc = -40 



HABITAT EFFECTIVENESS FOR FORAGE QUALITY 

Loon Lake East Mapping Unit 
(Mapping Unit) (Analysis Area) 

LANDSAT 
MAPPING 

FORAGE 

PASTURE 

* LAND TREATMENT CODES: 
CC = Clearcutting 
B = Prescribed Burning 
S = Grass or Legume Seeding 
F = Fertilization 

NM = Natural Meadow 
P = Pasturelands 

CT = Commercial Thinning 
SC = Shelterwood Cutting 
NO = Miscellaneous Openings consist of rock outcrops, talus, or other 

openings with minimal forage present. 

1. 

2. 

3. 

4. 

5. 

6. - 

Figure 2. Worksheet for determining habitat effectiveness for forage quality 
for the East mapping unit. 
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0 

A 

TOTAL 

TREATMENT CATEGORY* 

CC/B/S/F & NMF or PF 

CC/B/S or F & NM or P 

CC/B or F 

CC 

CT or SC 

MISCELLANEOUS OPENS 

TOTAL 

TOTAL 
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1,106 
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1,305 

ACRES 

15 
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51 2 
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PROPORTION X EFFECTIVENESS = PRODUCT 
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Computer programs were used t o  conve r t  i s o l a t e d  cover o r  forage  p i x e l s  
(1.2 a c r e s )  t o  match t h e  surrounding type ,  t o  d e l i n e a t e  f i v e  bands i n  cover 
and f i v e  bands i n  fo rage  f o r  d i s t a n c e s  from edge as descr ibed  i n  t h e  model, 
and t o  summarize t h e  a c r e s  o f  cover  and fo rage  i n  each of  t h e  d i s t a n c e  bands. 
The acreages  o f  a r e a s  i n  t h e  f i v e  forage  d i s t a n c e  bands and i n  t h e  f i v e  cover  
bands were taken from computer p r in t -ou t s  (Table 3 ) .  There is a s e p a r a t e  
ca tegory  o f  e fEec t iveness  f o r  cover  a r e a s  l e s s  than  200 ya rds  wide, t h e s e  
a r e a s  were hand d e l i n e a t e d  on t h e  cover-forage maps and t h e  a c r e s  a s  
determined from p i x e l  coun t s  were sub t r ac t ed  from t h e  f i r s t  cover band t o t a l .  
m a y  Murray and Don Leckenby are working on a computer sof tware  program t h a t  
w i l l  do  t h i s .  

Propor t ions  o f  a c r e s  i n  d i s t a n c e  bands i n t o  cover and forage  were expressed a s  
percentages  o f  t h e  t o t a l  a r ea .  These p ropor t ions  were then  m u l t i p l i e d  by t h e  
e f f e c t i v e n e s s  r a t i n g s  f o r  each band (from t h e  model). The sum of t h e  products  
is t h e  h a b i t a t  e f f e c t i v e n e s s  va lue  f o r  s i z e  and spacing (Figure 3 ) .  

Table 3. Area i n  a c r e s  o f  mapping u n i t s  by d i s t a n c e  from edge i n  d i s t a n c e  
bands. 

DISTANCE 
FROM 
EDGE 

MAPPING UNIT 

EAST WEST SOUTH 

I N  FORAGE AREAS 

0-100 yards  from edge 
101-200 " (I n 

201-300 " n (I 

301-400 " I( I 

> 4 0 1  " H I( - 

I N  COVER AREAS 

0-300 ya rds  from edge 
301-400 " (t " 
401-500 " II II 

501-600 " n a 

> 601 " n 11 - 



HABITAT EFFECTIVENESS FOR SIZE AND SPACING 

Loon Lake 
(Mapping U n i t )  

East Mapping Area 
(Analysis Area) 

FORAGE AREAS 

Figure 3. Worksheet for determining habi ta t  effectiveness for s i z e  and 
spacing for the  East mapping unit .  

Distance Map propor t ion of  or age- 
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A planimeter  w a s  used to  de te rmine  m i l e s  o f  roads  on  each o f  t h e  s tudy  a r e a s .  
The boundary o f  each s tudy  a r e a  was t r a n s f e r r e d  to  1:12,000 scale a e r i a l  
photographs. Inches  o f  roads  w i t h i n  t h e  boundary f o r  each a e r i a l  photograph 
were t a l l i e d  on  t h e  p lan imeter ,  summarized f o r  each  s tudy  a r e a ,  and converted 
to t o t a l  road m i l e s .  The m i l e s  o f  road f o r  each s t u d y  were d iv ided  by t h e  
squa re  miles of each s t u d y  a r e a  ( a s  determined from t h e  computer p r in t -ou t s  o f  
t o t a l  ac reages)  to  de te rmine  m i l e s  o f  road per  squa re  mile o f  a rea .  Using a 
cu rve  f o r  convers ions  (Lyon 1983) (Leege 1984),  t h e  h a b i t a t  e f f e c t i v e n e s s  
v a l u e s  f o r  roads  were determined f o r  each  s tudy  a r e a  (F igure  4 ) .  

' ,  

The geometr ic  mean o f  t h e  four  v a r i a b l e s  used i n  determining h a b i t a t  
e f f e c t i v e n e s s  was c a l c u l a t e d  as a s i n g l e  measure o f  h a b i t a t  e f f e c t i v e n e s s  f o r  
each mapping u n i t  (Table  4 ) .  Bar g raphs  o f  each mapping u n i t  a r e  h e l p f u l  i n  
p re sen t ing  a comparison o f  e f f e c t i v e n e s s  va lues  f o r  t h e  four  v a r i a b l e s  w i th in  
a mapping u n i t  a s  w e l l  a s  f o r  comparisons between u n i t s  (F igu re s  5, 6 and 7 ) .  

Table  4. Hab i t a t  E f f e c t i v e n e s s  Values For Three Loon Lake Mapping Areas 

COVER SIZE AND FORAGE H AB I TAT 
MAPPING AREA QUALITY SPACING QUALITY ROADS EFFECTIVENESS 

EAST AREA .40 .78 .46 .39 .49 
WEST AREA .47 .88 .34 .37 .48 
SOUTH AREA .29 .9 1 .26 .12 .30 
" 80% Rd, Closed ,29 .9 1 .26 .57 .44 

The va lues  f o r  t h e  fou r  h a b i t a t  v a r i a b l e s  which a r e  used t o  de te rmine  h a b i t a t  
e f f e c t i v e n e s s  f o r  any a r e a  should be va luab le  tools f o r  managers to  u s e  i n  
planning. Comparisons w i t h i n  t h e  a r e a s  such a s  t h e s e  t h r e e  s t u d y  a r e a s  should 
be v a l i d  a s  long  a s  t h e  h a b i t a t  e f f e c t i v e n e s s  v a l u e s  were determined t h e  same 
way f o r  a l l  t h e  s tudy  a r ea s .  



I 1  2 5 
3 

O ~ e n  Road 
I 

SOUTH (80% CLOSED) 
t 

3 4 1  EAST 
SOUTH 

STUDY AREA ROAD AREA ROADS PER 
MILES (SQ. MILES) SQ. MILE H.E.,. 

East Mapping Unit 44.2 9,159/640 = 14.3 3.1 .39 
West Mapping Unit 51.9 101475/640 = 16.4 3.2 .37 
South Mapping Unit 87.4 9,550/640 = 14.9 5.9 

m 
.12 

" (80% Closed) 17.5 14.9 1.2 .57 

Figure 4 .  Habitat e f f e c t i v e n e s s  for  roads for  three mapping areas.  
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Figure  5. Hab i t a t  e f f e c t i v e n e s s  va lues  f o r  t h e  Eas t  mapping u n i t .  

EAST MAPPING AREA 

The cover  q u a l i t y  h a b i t a t  e f f e c t i v e n e s s  va lue  o f  -40 f o r  t h e  e a s t  mapping a r e a  
was genera ted  by a h igh  percentage  (67%) of  t h e  cover f a l l i n g  i n  t h e  thermal  
cover  ca t ego ry  which r e c e i v e s  a h a b i t a t  e f f e c t i v e n e s s  (HE) r a t i n g  o f  .SO. 
Half o f  t h e  thermal  cover  is i n  t h e  c lo sed  s a p l i n g  p o l e  s t and  c o n d i t i o n  and 
h a l f  i n  t h e  l a r g e  sawtimber c l a s s .  The HE va lue  f o r  s i z e  and spacing (.78),  
wh i l e  high,  was t h e  lowest o f  t h e  t h r e e  mapped a r ea s .  This  va lue  was lowered 
because of two l a r g e  expanses  o f  cover  wi th  1,100+ a c r e s  more than  600 yards  
from a cover-forage edge. The Landsat s t and  cond i t i on  map and t h e  s i z e . a n d  
spacing map would be u s e f u l  t o o l s  i n  planning where timber h a r v e s t  might be 
done which would r a i s e  t h e  HE s co re .  Forage q u a l i t y  (HEz.46) was t h e  h ighes t  
o f  t h e  t h r e e  mapped a r e a s  due to  a program o f  burning a f t e r  logging,  a l i m i t e d  
amount o f  f e r t i l i z a t i o n  and seeding ,  and t h e  i nc lu s ion  of  200 a c r e s  o f  
un t r ea t ed  pas tu re l and  i n  t h e  mapped a r e a .  The HE va lue  f o r  roads  ( - 39 )  w i l l  
be s l i g h t l y  modified when proposed road c l o s u r e s  g o  i n t o  e f f e c t .  Closure of 
20 pe rcen t  o f  t h e  roads  c u r r e n t l y  open would i nc rease  t h e  HE va lue  f o r  roads 
by 13 pe rcen t  ( to  .44). This  would i nc rease  t h e  t o t a l  h a b i t a t  e f f e c t i v e n e s s  
s c o r e  t o  .SO, a n  i n c r e a s e  o f  two pe rcen t .  
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Figure  6. Hab i t a t  e f f e c t i v e n e s s  va lues  f o r  t h e  West mapping u n i t .  

WEST MAPPING AREA 

The HE va lue  f o r  cover  q u a l i t y  on t h e  w e s t  mapping a r e a  (.47) was t h e  h i g h e s t  
of t h e  t h r e e  mapped a r e a s  because t h i s  a r e a  conta ined  h igher  percentages  o f  
op t ima l  cover and thermal  cover ,  and less h id ing  cover  than  t h e  o t h e r  a r e a s .  
Most o f  t h e  thermal  cover  (84 pe rcen t )  was i n  t h e  l a r g e  sawtimber s t and  
c o n d i t i o n  class. The s i z e  and spacing HE va lue  o f  .88 was h igh  because 
70 pe rcen t  o f  t h e  mapped a r e a  was included i n  t h e  f i r s t  (maximum e l k  use)  
bands ad j acen t  t o  a cover-forage edge. The HE va lue  f o r  forage  q u a l i t y  o f  - 3 4  
was near  marginal.  M o s t  o f  t h e  o l d e r  c l e a r c u t s  were n o t  burned o r  t r e a t e d ;  
more r e c e n t l y  logged a r e a s  have been burned, and a l i m i t e d  a r e a  was burned and 
seeded. With 3.2 open road miles per  square  m i l e  o f  a r e a ,  t h e  w e s t  mapping 
u n i t  rece ived  a n  HE va lue  f o r  roading o f  -37. The mean h a b i t a t  e f f e c t i v e n e s s  
s co re  f o r  t h e  mapping u n i t  was -48. 



SOUTH MAPPING AREA 

Figure  7. Hab i t a t  e f f e c t i v e n e s s  va lues  f o r  t h e  South mapping u n i t .  

SOUTH MAPPING AREA 

T h i s  mapping a r e a  h a s  been i n t e n s i v e l y  logged dur ing  t h e  p a s t  20 years .  The 
cover  q u a l i t y  HE v a l u e  ( .29) was t h e  lowest o f  t h e  t h r e e  a r e a s  because 
54 pe rcen t  o f  t h e  remaining cover  was h id ing  cover  and 45 pe rcen t  was thermal  
cover ,  Seventy-seven pe rcen t  o f  t h e  thermal  cover  is i n  t h e  c l o s e d  s a p l i n g  
p o l e  s t and  cond i t i on  c l a s s .  The h igh  HE va lue  f o r  s i z e  and spac ing  (.91) w a s  
t h e  r e s u l t  o f  a patchwork p a t t e r n  o f  r e f o r e s t a t i o n  fol lowing logging,  
D i f f e r ences  i n  t h e  t iming o f  logging v a r i o u s  a r e a s ,  and s i te  d i f f e r e n c e s  i n  
r a t e  o f  reproduct ion  c r e a t e d  a near  op t ima l  mixture  o f  cover and forage.  The 
HE va lue  f o r  s i z e  and spacing is expected to  dec rease  i n  t i m e  a s  what a r e  
c u r r e n t l y  open s a p l i n g  pole and fo rage  a r e a s  grow i n t o  h id ing  and thermal  
cover c l a s s e s ,  The forage  q u a l i t y  HE va lue  f o r  t h e  sou th  mapping a r e a  ( .26) 
is l o w  because m o s t  logged a r e a s  were n o t  burned o r  t r e a t e d  a f t e r  logging.  
Most roads on t h e  sou th  mapping a r e a  a r e  g e n e r a l l y  n o t  open t o  t h e  p u b l i c  and 
r e c e i v e  t r a f f i c  o n l y  dur ing  logging.  I£ t h e  5.9 miles o f  road per  square  m i l e  
were open, t h e  HE va lue  f o r  roading would be .12 and t h e  t o t a l  HE va lue  would 
be  .30. With an 80  pe rcen t  road c l o s u r e ,  t h e  HE va lue  f o r  r o a d s  is increased  
375 pe rcen t  to  .57 and t h e  t o t a l  HE score is increased  by 47 pe rcen t  t o  .44. 



In  conclusion,  I would l i k e  to  express  a few i d e a s  and concerns about  using 
computer based Landsat imagery t o  determine e l k  h a b i t a t  e f f e c t i v e n e s s ,  One of  
t h e  c r i t i c i s m s  of  us ing  s a t e l l i t e  imagery is t h a t  by t h e  time it g e t s  to  t h e  
b i o l o g i s t ' s  hands, it i s  h i s t o r y .  This  e x e r c i s e  demonstrated t h a t  wi th  ample 
and w i l l i n g  manpower, t h i s  need no t  be. These ana lyses  were based on imagery 
taken i n  June,  1985. Acquis i t ion  and processing o f  d a t a  took approximately 
four  months. 

I a l s o  used t h e  h a b i t a t  e f f e c t i v e n e s s  eva lua t ion  method to look a t  s i x  e l k  
h'erd ranges on  t h e  no r th  c o a s t  o f  Oregon, I th ink  we a r e  g e t t i n g  
u n r e a l i s t i c a l l y  high va lues  f o r  s i z e  and spacing generated mainly by using a 
f i r s t  band i n t o  cover t h a t  is 300 ya rds  wide and which r ece ives  a u t i l i z a t i o n  
r a t i n g  of  1.0. We need t o  look more c l o s e l y  a t  t h i s  r a t i o n a l e .  

I th ink  we need t o  d e f i n e  a minimum s i z e  f o r  cover and forage  a r e a s  when doing 
s i z e  and spacing.  We c u r r e n t l y  remove i s o l a t e d  p i x e l s  of 1.2 a c r e s ,  b u t  a r e a s  
of a few a c r e s  not  o n l y  count  a s  h igh  use  a r e a s ,  b u t  a l s o  a r e  c o r e  a r e a s  
gene ra t ing  s i z e  and spacing zones around them. I a l s o  th ink  w e  need t o  
cons ider  no t  using hiding cover a s  "Cover" when doing s i z e  and spacing 
a n a l y s i s .  

I l i k e  t h i s  method and th ink  it is a good t o o l  f o r  e l k  management. It w i l l  
need some tuning  a s  we g e t  more f a m i l i a r  wi th  it and g e t  more examples. I am 
conf iden t  t h a t  changes w i l l  be  made a s  we g e t  more experience and r e l a t e  
h a b i t a t  va lues  t o  b i o l o g i s t ' s  knowledge o f  t e s t e d  a reas .  
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ELK HABITAT EFFECTIVENESS MODELING I N  THE 
SOLEDUCK REGION OF THE OLYMPIC PENINSULA 

JAMES R. EBY, Washington Dept. o f  Game, 600 N. Cap i to l  Way, Olympia, WA 98504 
DON GATLIN, Washington Dept. o f  Game,  905 E. Heron, Aberdeen, WA 98520 

Roosevelt e l k  (Cervus e laphus)  a r e  a key b ig  game species f o r  r e c r e a t i o n  and 
resource  management cons ide ra t ions  on t h e  National  F o r e s t s  i n  Washington. 
Wi ld l i f e  ana p u b l i c  land  managers have managed t h e i r  r e spec t ive  resources  
without  t h e  a b i l i t y  t o  r e l a t e  a w i l d l i f e  s p e c i e s  t o  its h a b i t a t  i n  terms of 
h a b i t a t  needs and management ac t ions .  The Washington Department of  Game is 
re spons ib l e  f o r  w i l d l i f e  s p e c i e s  management and agencies  such as t h e  U.S. 
Fo res t  Se rv i ce ,  Washington Department o f  Natura l  Resources and p r i v a t e  
landowners impact t h e  h a b i t a t  base over  l a r g e  l and  a r e a s  through timber and 
graz ing  p r a c t i c e s .  A long h i s t o r y  o f  c o n f l i c t  developed a s  t imber and 
l i v e s t o c k  management impacted w i l d l i f e  h a b i t a t ,  e s p e c i a l l y  t h a t  of  b i g  game 
spec ies .  A s  t h e  demand f o r  f o r e s t  p roducts  increased ,  t h e  c o n f l i c t  l e v e l  
rose .  The need t o  q u a n t i f y  t h e  impacts t o  e l k  h a b i t a t  from h a b i t a t  changes 
caused by logging is a h igh  p r i o r i t y .  Such information is needed t o  eva lua t e  
t imber sale l ayou t  a l t e r n a t i v e s  and i n  planning long term s t r a t e g i e s  f o r  e l k  
h a b i t a t  and timber management. The h a b i t a t  e f f e c t i v e n e s s  model developed by 
Wisdom e t  a l .  (1986) provides  a framework to  address  t h i s  information need. 
The d i g i t a l  a n a l y s i s  procedure descr ibed  i n  t h i s  paper provides  t h e  a n a l y s i s  
method t o  supply  managers wi th  h a b i t a t  eva lua t ions  based on t h e  model. 

The s p e c i f i c  h a b i t a t  func t ions  o f  thermal  cover  and forage  a r e a s ,  and t h e  
r e l a t i o n s h i p s  o f  t h e  e l k  to  t h e s e  h a b i t a t s  has  been researched and publ ished 
i n  s t u d i e s  such a s  Thomas e t  a l .  (1979) and Brown e t  a l .  (1985). I n  add i t i on ,  
s t u d i e s  by Pe r ry  and Overly (1977) and Lyon (1983) eva lua ted  t h e  impacts o f  
f o r e s t  roads on e l k  use  o f  a v a i l a b l e  h a b i t a t .  The h a b i t a t  e f f e c t i v e n e s s  
model draws on t h e s e  sources  and a l s o  r e c e n t  s t u d i e s  o f  e l k  behavior t o  
develop t h e  e f f e c t i v e n e s s  r a t i n g  method. The o v e r a l l  h a b i t a t  e f f e c t i v e n e s s  
index is a composite express ion  of h a b i t a t  q u a l i t y  from a s e t  o f  v a r i a b l e s .  
The i n t e r s p e r s i o n  of  t h e  thermal  cover and forage  a r e a s  (known a s  s i z e  and 
spacing)  is one e f f e c t i v e n e s s  v a r i a b l e .  E f fec t iveness  v a r i a b l e s  a r e  developed 
f o r  thermal cover based on q u a l i t y ,  and f o r  forage  a r e a s  based on h a r v e s t  type  
and post-harvest  t rea tment .  The f i n a l  e f f e c t i v e n e s s  v a r i a b l e  is t h e  road 
d e n s i t y  i n  l i n e a l  measure per  square u n i t  o f  h a b i t a t .  The o v e r a l l  
e f f e c t i v e n e s s  index i s  computed by mathematical ly  cons ider ing  t h e  
e f f e c t i v e n e s s  r a t i n g s  o f  s i z e  and spacing,  thermal  cover q u a l i t y ,  forage  
q u a l i t y ,  and roading f o r  any prescr ibed  s tudy  a rea .  

STUDY AREA 

The s tudy  a r e a  is loca t ed  on t h e  northwest  corner  o f  t h e  Olympic Peninsula ,  
Washington, and comprised about  87,900 h e c t a r e s  (217,200 a c r e s ) .  The Soleduck 
River and t r i b u t a r i e s  dominate t h e  a r e a  along wi th  some minor s t reams d ra in ing  
t o  t h e  S t r a i t  o f  Juan DeFuca. Federal  ownership (Olympic National  Fo res t )  



accounts  f o r  56 percent  of  t h e  land.  S t a t e  hold ings ,  managed by t h e  
Department o f  Natural  Resources a r e  23 pe rcen t  o f  t h e  a r e a  and p r i v a t e  l ands  
t h e  remaining 21 percent .  The major p r i v a t e  t imber land  manager i n  t h e  a r e a  
is ITT Rayonier. The s tudy  a r e a  d i d  n o t  inc lude  any p a r t s  of  Olympic National  
Park. 

This  a r e a  was of  p a r t i c u l a r  i n t e r e s t  and s u i t a b i l i t y  because it has  s e v e r a l  
owners w i th  d i f f e r i n g  l and  management o b j e c t i v e s .  It is one  of  t h e  few 
remaining Fores t  Serv ice  d i s t r i c t s  wi th  s u b s t a n t i a l  o ld  growth s t ands ,  which 
a r e  scheduled t o  be c u t ,  The ad jacen t  p r i v a t e  and s t a t e  l ands  has  been 
subjec ted  t o  very  i n t e n s i v e  f o r e s t  management and may r e s u l t  i n  a s h a r p  
c o n t r a s t  i n  h a b i t a t  e f f e c t i v e n e s s ,  

OBJECTIVES 

Overa l l ,  t h e  o b j e c t i v e  w a s  t o  use  d i g i t a l  processing techniques to apply t h e  
h a b i t a t  e f f e c t i v e n e s s  model. we w i l l  no t  a t tempt  t o  d e s c r i b e  t h e  model i n  
d e t a i l  except  a s  necessary  t o  e x p l a i n  how it was appl ied  and adapted f o r  t h i s  
p ro j ec t .  

As developed by t h e  au tho r s ,  t h e  e f f e c t i v e n e s s  model is designed t o  d e r i v e  an 
o v e r a l l  index number (one va lue)  f o r  an e n t i r e  s tudy  area .  This  could  be done 
manually by drawing t h e  h a b i t a t  t y p e s  on a map and fol lowing t h e  p re sc r ibed  
procedures.  I n  t h i s  p r o j e c t ,  Landsat d a t a  and o t h e r  d i g i t a l  d a t a  were used to 
develop information on a c e l l  by cell  ( t h e  Landsat p i x e l )  b a s i s  r a t h e r  than  
a r e a  wide. It becomes a t t r a c t i v e  t o  automate t h e  procedure f o r  l a r g e  s tudy 
a r e a s ,  and f o r  reasons o f  d a t a  cons is tency ,  r e p e a t a b i l i t y ,  update c a p a b i l i t y ,  
and c a p a c i t y  f o r  experimenting wi th  a l t e r n a t i v e  management s cena r ios .  The 
a b i l i t y  t o  map t h e  e l k  h a b i t a t  t ypes  o f  cover and forage with d i g i t a l  a n a l y s i s  
o f  Landsat d a t a  has  been proven (Br ight ,  1981; Adams and Carey, 1984) and 
provides  t h e  i n i t i a l  s t e p  t o  automate t h e  h a b i t a t  e f f e c t i v e n e s s  model. The 
t a s k  is t o  adapt  t h e  remaining procedures  from t h e  e f f e c t i v e n e s s  model t o  
d i g i t a l  image processing.  Precedents  f o r  t h i s  type  of  e l k  h a b i t a t  a n a l y s i s  i n  
t h e  Northwest a r e  found i n  Colwell  e t  a l .  (1982),  and Eby and Br ight  (1986). 

& r e  s p e c i f i c  o b j e c t i v e s  were: 

1. To compare h a b i t a t  e f f e c t i v e n e s s  va lues  over Cime. 
2. To compare h a b i t a t  e f f e c t i v e n e s s  va lues  by ownership. 
3. To develop h a b i t a t  e f f e c t i v e n e s s  va lues  f o r  sub-areas o f  s p e c i a l  

concern. 
4. To compare h a b i t a t  e f f e c t i v e n e s s  f o r  win ter  and summer range a reas .  

Planned products  included h a b i t a t  e f f e c t i v e n e s s  va lue  t a b l e s  and computer 
generated maps showing h a b i t a t  e f f e c t i v e n e s s  d i s t r i b u t i o n  and some components 
such a s  s i z e  and spacing o f  cover and forage.  



DATA DEVELOPMENT 

Cover and forage  d a t a  were mapped based on  Landsat d a t a .  The Landsat d a t a  
obta ined  from t h e  National Park Serv ice ,  Denver Serv ice  Center,  was f o r  a 1976 
base year  and was used t o  deve lop  t h e  h a b i t a t  e f f e c t i v e n e s s  va lue  f o r  t h a t  
year .  Landsat photographic products  were purchased f o r  1983 and 1984 and were 
used t o  update t h e  cover and forage  s i t u a t i o n .  

Cover q u a l i t y  was mapped based on Landsat d a t a .  The model u ses  t h r e e  cover 
types ,  op t imal  thermal ,  thermal,  and h id ing .  The Landsat d a t a  w a s  f i e l d  
checked t o  c o r r e l a t e  Landsat c l a s s e s  t o  cover types.  In  order  to  improve t h e  
cover type  mapping t h e  Landsat d a t a  was combined with d i g i t a l  t e r r a i n  d a t a  to 
remove t h e  e f f e c t s  of  shading caused by s t e e p  s lopes .  

Forage a r e a s  were mapped using Landsat d a t a .  Information was added t o  t h e  
bas i c  Landsat d a t a  t o  develop forage  and t rea tment  d a t a .  The h a b i t a t  
e f f e c t i v e n e s s  model a s s i g n s  fo rage  v a l u e s  based on t h e  t rea tments  fol lowing 
f o r e s t  o v e r s t o r y  removal such a s  burning, f e r t i l i z i n g ,  and forage  seeding.  
This  information was obta ined  from in t e rv i ews  wi th  land  managers and from 
U.S. Fores t  Serv ice  computer f i l e s  l i s t i n g  t rea tment  h i s t o r y .  

The Landsat d a t a  c l a s s i f i e d  by cover and fo rage  was subjec ted  to  a d i g i t a l  
f i l t e r i n g  process  t o  c r e a t e  t h e  d a t a  l a y e r  conta in ing  s i z e  and spacing 
information.  This  is s i m i l a r  t o  an  averaging f i l t e r  process  except  it is done 
on a b ina ry  image. Each f i l t e r i n g  pas s  adds a new d i s t a n c e  band t o  t h e  image 
where t h e  f i l t e r  s i z e  determines t h e  width o f  t h e  band. The f i l t e r  is  rounded 
a t  t h e  c o r n e r s  t o  compensate f o r  t h e  l a r g e r  d iagonal  dimension o f  t h e  p i x e l .  
The e x a c t  d i s t a n c e  s p e c i f i e d  i n  t h e  e f f e c t i v e n e s s  index model may no t  be 
achieved on a p i x e l  by p i x e l  b a s i s  due t o  p i x e l  dimension l i m i t a t i o n s .  The 
f i l t e r  can  be s e l e c t e d  s o  t h a t  t h e  average width f o r  any d i s t a n c e  band over 
t h e  s tudy  a r e a  is very  c l o s e  t o  t h e  d e s i r e d  value.  The h a b i t a t  e f f e c t i v e n e s s  
model u ses  f i v e  d i s t a n c e  c a t e g o r i e s  f o r  fo rage  a r e a s  and s i x  c a t e g o r i e s  f o r  
cover a r eas .  

The road information was acqui red  i n  map form and d i g i t i z e d  to c r e a t e  t h e  road 
d a t a  l a y e r .  For t h e  road d e n s i t y  e f f e c t i v e n e s s  va lue ,  it would be p o s s i b l e  t o  
simply measure t o t a l  mi l e s  f o r  t h e  s tudy  a r e a  and a s s i g n  a c o n s t a n t  
e f f e c t i v e n e s s  va lue  over  t h e  e n t i r e  a rea .  In  order  to develop a more p r e c i s e  
method, t h e  road d a t a  was o v e r l a i d  with a randomly placed 1.6-square ki lometer  
(one-square-mile) g r i d .  The number o f  road p i x e l s  i n  each square-mile c e l l  
can be used t o  a s s i g n  t h e  proper  e f f e c t i v e n e s s  va lue  t o  t h e  c e l l .  The 
technique allowed road l o c a t i o n  as w e l l  a s  d e n s i t y  t o  be eva lua ted .  

The 0 t o  1.0 s c a l e  used by t h e  model was converted to  a 0 t o  100 s c a l e  i n  
using d i g i t a l  processing t o  c a l c u l a t e  t h e  o v e r a l l  e f f e c t i v e n e s s  index. The 
d i g i t a l  p i x e l  by p i x e l  a p p l i c a t i o n  of  t h e  model used on ly  t h r e e  l a y e r s  s i n c e  
cover and forage  q u a l i t y  were combined i n t o  one l aye r .  That meant t h a t  t h e  
o v e r a l l  e f f e c t i v e n e s s  index on a p i x e l  by p i x e l  b a s i s  was t h e  t h i r d  r o o t  of 
t h e  product  o f  t h e  t h r e e  l a y e r s .  In  a c t u a l  process ing ,  t h e  t h i r d  r o o t  o f  each 
l a y e r  was taken and t h e  l a y e r s  were then  mul t ip l i ed .  VICAR a l lows  t h i s  t o  be 
done i n  f l o a t i n g  p o i n t  c a l c u l a t i o n  wi th  a For t ran- l ike  expression.  The f i n a l  
o u t p u t  was rounded t o  i n t ege r  va lues  and s t o r e d  i n  image form s o  t h a t  normal 
d i s p l a y ,  summary, and manipulat ion could occur .  



A winter/summer range mask was developed using d i g i t a l  t e r r a i n  d a t a .  Two 
c a t e g o r i e s  o f  win ter  range were i d e n t i f i e d ,  Type 1 w a s  below 1,500 f e e t  
e l e v a t i o n  (460 m.) wi th s l o p e s  o f  0-30 pe rcen t ,  and Type 2 was below 1,500 
f e e t  wi th  s l o p e s  of 30-60 percent .  Summer range a r e a s  were de f ined  as above 
1,500 f e e t  wi th  s l o p e s  of  less than  60 percent .  The mask was used t o  
summarize h a b i t a t  e f f ec t iveness .  

An ownership ove r l ay  was a l s o  d i g i t i z e d  so t h a t  e f f e c t i v e n e s s  could be 
c a l c u l a t e d  by l and  owner c l a s s e s .  This  was based on a s l i g h t l y  gene ra l i zed  
map o f  f e d e r a l ,  s t a t e ,  and p r i v a t e  l ands .  This  ove r l ay  a l s o  i d e n t i f i e d  some 
sub-areas o f  s p e c i a l  i n t e r e s t  f o r  h a b i t a t  e f f e c t i v e n e s s  c a l c u l a t i o n .  

RESULTS 

Hab i t a t  e f f e c t i v e n e s s  v a l u e s  were c a l c u l a t e d  f o r  t h e  s tudy  a r e a  f o r  1976 and 
1984 f e d e r a l ,  s t a t e ,  and p r i v a t e  ownerships. The ind iv idua l  e f f e c t i v e n e s s  
parameter va lues  and t h e  o v e r a l l  va lues  a r e  shown i n  Table 1. 

Hab i t a t  e f f e c t i v e n e s s  f o r  1984 was c a l c u l a t e d  f o r  winter  and summer ranges  and 
f o r  some s p e c i a l  i n t e r e s t  a r e a s .  These s p e c i a l  i n t e r e s t  a r e a s  were (1) s t a t e  
l ands  sou th  o f  Clal lam Bay i n  t h e  Clallam River dra inage ,  (2)  s t a t e  l ands  e a s t  
o f  Forks between t h e  Calawah and Bogachiel Rivers,  (3) p r i v a t e  l ands  i n  t h e  
Pysht River d ra inage  and (4 )  u.S.F.S. l a n d s  along t h e  south  s i d e  o f  t h e  Sitkum 
River. Overa l l  win ter  and summer range r e s u l t s  a r e  shown i n  Table 2, and 
r e s u l t s  f o r  s p e c i a l  i n t e r e s t  a r e a s  i n  Table 3. The s t a t e  and p r i v a t e  a r e a s  
a r e  most ly winter  range whi le  t h e  Fo res t  Serv ice  a r e a  has  both win ter  and 
summer range, a s  Table 3 shows. 

A t  t h i s  d a t e ,  maps t o  be produced a r e  i n  t h e  planning s t a g e s  and w i l l  depend 
on agency needs. Figure 1 shows a sample cover and forage  map o f  t h e  type  
which w i l l  be  used i n  t h e  p r o j e c t .  p r i n t e r  symbols r ep re sen t  h a b i t a t  t ypes  
and maps a r e  produced a t  1:24,000 s c a l e .  I n  a d d i t i o n  t o  cover  and forage  
maps, s i z e  and spacing maps and road e f f e c t i v e n e s s  maps can  be produced. The 
symbols on s i z e  and spacing maps would d e p i c t  t h e  d i f f e r e n t  d i s t a n c e  bands 
from t h e  cover/forage edge a s  s p e c i f i e d  i n  t h e  h a b i t a t  e f f e c t i v e n e s s  model. 
An example o f  a d i g i t i z e d  road network is shown i n  Figure 2 o v e r l a i d  with t h e  
one-square-mile g r i d  cells (1.6 sq .krn . ) .  

USES AND M A N A G m N T  IMPLICATIONS 

Timber product ion is maximized on s t a t e  and p r i v a t e  land surrounding t h e  
Olympic National  Fores t  i n  t h e  s tudy  a rea .  This  even aged s t and  management 
g r e a t l y  a f f e c t s  many w i l d l i f e  spec i e s .  Timber product ion is a l s o  t h e  primary 
land  management s t r a t e g y  on t h e  ONF. A s  t h e  r e s u l t s  i n d i c a t e ,  t h e r e  is a 
higher  o v e r a l l  h a b i t a t  e f f e c t i v e n e s s  on ONF lands .  The t a b l e s  show t h a t  ONF 
l ands  r a t e  higher  e s p e c i a l l y  f o r  cover q u a l i t y ,  due to much higher  percentage 
of  cover i n  t h e  opt imal  ca tegory .  

However, un le s s  s p e c i f i c  r a t i o s  of  cover/forage and s i z e  and l o c a t i o n  of  c u t  
u n i t s  a r e  t a r g e t e d  on a sub-drainage scale, ungula tes ,  such a s  dee r  and e l k  
could be g r e a t l y  reduced o r  even e l imina ted  a s  t h e  ONF con t inues  t o  l i q u i d a t e  
t h e  va luab le  opt imal  cover s t ands .  The USFS does  a t tempt  t o  manage f o r  dee r  
and e l k  by opt imizing c o n d i t i o n s  on a much smal le r  land base.  The o v e r a l l  



Table 1. Habitat Effectiveness, 1976 vs. 1984 

Effectiveness for Component and Overall Geometric Mean by Ownership 
Categories . 

1976 
PVT DNR USFS - - 

Cover 38.0 43.2 58.6 

1984 
PVT DNR - - USFS - 

For age 51.5 50.0 49.4 51.9 47.8 49.7 

Size and 
Spacing 85.9 75.7 81.0 

mads 54.0 57.0 52.0 53.0 56.0 52.0 

Overall HE 54.9 55.3 59.1 55.0 55.1 59.0 

Table 2. Habitat ~f fectiveness, Summer/Winter Range, 1984 Effectiveness for 
CompOnent and Overall Geometric Mean by Ownership Categories. 

Winter Type 1 Winter Type 2 Summer 
PVT. - DNR USFS - PVT . DNR USFS - - PVT. DNR USFS - - -  

Cover 23.7 29.5 39.7 26.9 31.0 44.4 40.0 45.6 62.9 

Forage 53.3 47.7 50.1 50.4 47.8 49.9 50.0 47.8 49.5 

Size and 
Spacing 79.8 73.1 77.4 79.3 75.1 81.0 86.4 87.7 84.7 

Overall HE 47.8 48.8 52.7 49.9 50.6 56.7 55.0 58.9 60.0 

Winter Type 1 - less than 1,500 feet el., 0-30 percent slope 
Winter Type 2 - less than 1,500 feet el., 30-60 percent slope 



Table 3. Habitat Effectiveness, Special Interest Areas, 1984 
Effectiveness for Component and Overall Geometric Mean by 
Summer/Wi nter Ranges. 

DNR-Cl a1 1 am River DNR- Forks Private-Pysht River USFS-Sitkum River 

Winter ---- 1 Winter 2 Winter 1 Winter 2 Winter 1 Winter 2 Winter 1 Winter 2 Summer ---- ---- ---- ---- --- - ---- ---- ---- 
Cover 25.2 25.1 39.5 40.7 22.6 29.9 51 .O 59.0 82.8 

Forage 47.8 47.7 47.7 47.7 50.0 50.0 48.6 47.9 41.8 

Size and 
Spacing 79.5 78.9 81.7 80.9 67.1 66.3 90.6 89.1 41.9 

Roads 53.5 54.8 54.0 54.6 53.4 55.5 44.7 56.9 91.9 

---- ---- ---- ---- ---- ---- ---- ---- ---- 
Overall HE 47.6 47.7 53.7 54.1 44.8 48.4 56.3 61.5 60.4 
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d e c l i n e  i n  popula t ion  could n o t  be made up f o r  by increas ing  d e n s i t i e s  g r e a t l y  
i n  t h e s e  small a r e a s .  Small, s p e c i a l l y  managed a r e a s ,  can be extremely 
important ( i . e .  c r i t i c a l  win ter  ranges e t c . ) ,  b u t  t hey  cannot  compensate f o r  
t h e  o v e r a l l  l o s s  o f  s u i t a b l e  h a b i t a t .  

Winter range is t h e  l i m i t i n g  f a c t o r  f o r  dee r  and e l k  popula t ions  on t h e  
Olympic Peninsula .  Th i s  r e l a t i o n s h i p  is n o t  s u r p r i s i n g ,  i n  f a c t  it is 
considered fundamental f o r  most temperate zone ungulate  populat ions.  This  
being t h e  case it fo l lows  t h a t  any h a b i t a t  manipulation which occu r s  on sites 
u t i l i z e d  by e l k  as winter  range can  profoundly a f f e c t  popula t ions  which 
u t i l i z e  a much l a r g e r  a r e a  dur ing  t h e  remainder o f  t h e  year .  Land management, 
both p o s i t i v e  and negat ive ,  a r e  g r e a t l y  magnified i f  they  occur on winter  
range. Without an  appropr i a t e  h a b i t a t  ma t r ix  of  forage  and cover on win ter  
ranges,  b i g  game popula t ions  w i l l  s u f f e r .  Inspec t ion  of  Table 2 shows t h a t  
winter range va lues  a r e  lower than  summer ranges, e s p e c i a l l y  f o r  t h e  prime 
type 1 winter  range. Cover q u a l i t y  r a t i n g s  a r e  e s p e c i a l l y  low f o r  winter  
range, due t o  a l a c k  o f  op t imal  cover i n  those  areas. Wisdom e t  a l .  (1986) 
s t a t e s  t h a t  r a t i n g s  below 40 a r e  considered t o  be marginal.  

These r e s u l t s  can  have a d i r e c t  bear ing  on t h e  c u r r e n t  Olympic Nat iona l  F0 res t  
Planning process .  The planning process  involves  m u l t i p l e  use of t h e  resource ,  
a s  it should,  s i n c e  t h e  f o r e s t  is a dynamic ecosystem with many competing 
use r s .  However, t h e  b ig  game resource  h a s  a l r e a d y  been subjec ted  t o  some 
compromise. The a c t u a l  animal optimum forage/cover r a t i o  would probably 
inc lude  30 percent  forage  and 70 pe rcen t  o l d  growth on c r i t i c a l  win ter  range, 
where t h e  forage  a r e a s  were managed s o l e l y  a s  forage  a r e a s  i n  p e r p e t u i t y  a s  
would be t h e  o l d  growth cover s t ands ,  wi th  v i r t u a l l y  no wood f i b e r  ha rves t .  
The managed f o r e s t  optimum forage/cover r a t i o  on CWR now being considered f o r  
t h e  ONF is a 20/30/50 (forage/hiding cover/thermal cover a t  21" dbh Or 
g r e a t e r )  which would e f f e c t i v e l y  reduce t r u e  p o t e n t i a l  h a b i t a t  ca r ry ing  
capac i ty  by 40-50 percent  a s  compared t o  t h e  animal optimum b a s e l i n e  above. 
This  is  due t o  t h e  l o w  r a t i n g  f o r  hiding cover i n  t h e  model. A good p o r t i o n  
of a c t u a l  CWR h a s  a l r eady  been logged o r  has  been programmed f o r  ha rves t .  It 
appears  t h a t  some d i s t r i c t s  on  t h e  ONF a r e  aiming towards an 80 year  
convers ion/ ro ta t ion  on CWR which w i l l  o n l y  provide about 10 percent  of  t h e  
a r e a  i n  cover b locks  averaging 21" dbh or l a r g e r  on a sus t a ined  b a s i s .  To 
compound t h e  problem, opt imal  thermal  cover  is non-exis tent  on surrounding 
s t a t e  and p r i v a t e  l and  and t h e  d i s t r i b u t i o n  o f  e x i s t i n g  cover b locks  on CWR is 
a l r eady  marginal  i n  some a r e a s  o f  t h e  ONF. Too many "compromises" a r e  a l r e a d y  
p a r t  o f  t h e  system, which s i g n i f i e s  t h e  importance o f  developing h a b i t a t  
e f f e c t i v e n e s s  models and subsequent ou tpu t  f o r  cons ide ra t ion  by l and  managers. 

There is a cont inuing  d e t e r i o r a t i o n  of  t h e  r e l a t i o n s h i p  between s u i t a b l e  cover  
t ypes  and useable  forag ing  a r e a s  a t  t h e  expense o f  n a t i v e  b i g  game 
populat ions.  There a r e  two main reasons  f o r  t h i s ,  1 )  modern r e f o r e s t a t i o n  
p r a c t i c e s  seek to  e s t a b l i s h  a s t and  immediately a f t e r  logging which t ends  t o  
c u r t a i l  t h e  most product ive  forage  y e a r s  and 2) o l d  growth conversion is 
occurr ing  a t  a t ime when second growth cannot  y e t  s u b s t i t u t e  a s  op t imal  cover 
f o r  old growth t h a t  is removed. Th i s  t ype  of modeling is a s t e p  to  a more 
sys temat ic  approach which addresses  long term forage/cover r e l a t i o n s h i p s  on a 
sus t a ined  b a s i s  over t ime wi th in  ind iv idua l  dra inages .  
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AN INDEX TO EVALUATE FORAGE QUANTITY AND QUALITY INTERACTIONS: ONE OF 
FOUR VARIABLES PROPOSED FOR MODELING ELK HABITAT EFFECTIVENESS ON 
WINTER RANGES I N  THE BLUE MOUNTAINS OF OREGON AND WASHINGTON 
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Wild l i f  e l  La Grande , Oregon 

Abstract :  New research  and c u r r e n t  land-use planning requirements  make it 
c l e a r  t h a t  a model o f  h a b i t a t  e f f e c t i v e n e s s  (HE) f o r  winter  ranges o f  Rocky 
Mountain e l k  is  needed wi th  which managers may assess l i k e l y  e f f e c t s  of  and 
r e s u l t s  from proposed o r  executed a l t e r n a t i v e  a c t i o n s .  I n  t h i s  a r t i c l e  w e  
examine t h e  fo rage  v a r i a b l e  of a four -var iab le  HE model developed f o r  t h e  Blue 
Mountain province of  Oregon and Washington. Der iva t ion  and c a l c u l a t i o n  o f  t h e  
forage  v a r i a b l e  a r e  emphasized, and some range t r ea tmen t s  to  improve forage  
a r e  compared from t h e  point-of-view on which t h i s  v a r i a b l e  is founded. 
I n t e r a c t i o n  o f  q u a n t i t y  and q u a l i t y  is  indexed by r e l a t i o n s h i p s  de r ived  from 
d a t a  s p e c i f i c  t o  dec rease r  fo rages ,  Idaho f e scue  and bluebunch wheatgrass,  
t h a t  a r e  key e l k  foods and common dominants i n  p l a n t  communities on  winter  
ranges throughout t h e  northwest .  

Nat ional  Fo res t  l and  managers i n  t h e  ~ l u e  ~ o u n t a i n s  o f  Oregon and Washington 
have been using a h a b i t a t  s u i t a b i l i t y  index model (o r  mod i f i ca t ions  o f  t h a t  
model) developed by Black e t  a l .  (1976) and Thomas e t  a l .  (1979) f o r  Rocky 
m u n t a i n  e l k  (Cervus e laphus  ne l son i )  summer r anges , '  The o r i g i n a l  model 
s p e c i f i c a l l y  s t a t e d  t h a t :  

The cover requirements  of . , . e lk  on winter  range must be considered more 
c a r e f u l l y  than  f o r  summer range. Animals d i s t r i b u t e d  over  thousands of  
square k i lometers  a t  h igh  e l e v a t i o n  i n  s p r i n g ,  summer and f a l l  a r e  forced 
by inc reas ing  snow dep ths  to t r a v e l  downslope a s  win ter  sets in .  They 
move down through s p r i n g - f a l l  ranges  and by mid-winter a r e  concent ra ted  
i n t o  smal le r ,  more r e s t r i c t e d  a r e a s  a t  lower e l eva t ion .  Consequently, 
the  number o f  animals  per  u n i t  a r e a  is much g r e a t e r  than  on summer and 
s p r i n g - f a l l  ranges... 

Paper presented  i n  t h e  Western S t a t e s  and Provinces Elk Workshop 16-19 
March 1986. A t  t h e  Thunderbird Motor Inn,  Coos Bay, Oregon. Research 
funded i n  p a r t  by Federa l  Aid t o  W i l d l i f e  Res tora t ion  Oregon p r o j e c t  W-87-R 
u n i t  276, and P a c i f i c  Northwest Fo res t  and Range Experiment S t a t i o n  p r o j e c t  
1701. 



Most o f  t h e  win ter  ranges  i n  t h e  Blue Mountains a r e  a t  lower e l e v a t i o n s  
where f o r e s t e d  a r e a s  a r e  interwoven with openings. In  such c a s e s  f o r e s t  
cover may be less than  optimum, and e x i s t i n g  cover is f r e q u e n t l y  t h e  key 
t o  determining how animals  w i l l  u se  t h e  area... 

Winter ranges a r e  more s e n s i t i v e  to  l and  management d e c i s i o n s  than  a r e  
summer and s p r i n g - f a l l  ranges  because o f  t h e i r  s c a r c i t y  and h igher  
i n t e n s i t y  of  use.  It is inappropr i a t e  t o  provide ... d e t a i l e d  c r i t e r i a  f o r  
managing...winter ranges because t h e  consequences o f  e r r o r  could  be 
g r e a t l y  magnified. Each winter  range is d i f f e r e n t  i n  its v e g e t a t i v e  
mosaic and t h e  way it is used by t h e  animals.  The managers should s tudy  
winter  ranges c a r e f u l l y  be fo re  dec id ing  to  a l t e r  cover - -par t icu lar ly  
thermal cover (Thomas e t  a l .  1979:114-115). 

W e  concur wi th  those  observa t ions .  However, t h e  s i t u a t i o n  has  changed s i n c e  
1979. There a r e  new re sea rch  d a t a  on e l k  use o f  h a b i t a t  on both summer and 
winter  ranges i n  t h e  Blue Mountains (Leckenby 1984). Current  land-use 
planning requirements make it c l e a r  t h a t  a model a p p l i c a b l e  t o  eva lua t ion  of  
e l k  winter  range h a b i t a t  e f f e c t i v e n e s s  is needed t o  a s s e s s  management 
a l t e r n a t i v e s .  

The purpose o f  t h i s  a r t i c l e  is t o  examine t h e  fo rage  quan t i t y -qua l i t y  
i n t e r a c t i o n  v a r i a b l e  from a proposed model (our  working hypothes is )  o f  
r e l a t i o n s h i p s  among four  v a r i a b l e s  a f f e c t i n g  e l k  h a b i t a t .  The s i z e  and 
spacing o f  cover and forage  s t ands ,  t h e  d e n s i t y  o f  roads  open t o  t r a f f i c ,  t h e  
q u a l i t y  o f  thermal cover ,  and l a s t l y ,  t h e  q u a n t i t y  and q u a l i t y  o f  a v a i l a b l e  
forage ,  s i n g u l a r l y  and t h e i r  i n t e r a c t i o n s ,  may inf luence  t h e  e f f e c t i v e n e s s  o f  
h a b i t a t  f o r  promoting t h e  wel fare  o f  e l k  more than  any o t h e r  f a c t o r  o r  
combination o f  f a c t o r s .  W e  chose t o  emphasize t h e  d e r i v a t i o n  and g i v e  an  
example o f  applying t h e  fo rage  v a r i a b l e  he re  because o t h e r  p a r t i c i p a n t s  i n  
t h i s  workshop have a l r e a d y  d i scussed  those  o t h e r  v a r i a b l e s ,  how they  a r e  
computed, and how they  may by app l i ed  (Wisdom, Adams, Eby, and o t h e r s  i n  t h i s  
conference) .  Our index o f  t h e  forage  v a r i a b l e ,  however relies on  some 
cha l lenging  concepts  t h a t  may r e q u i r e  u s  t o  make a paradigm s h i f t  i n  our  
i n t e r p r e t a t i o n  of  what is optimum forage  on winter  range. W e  a l s o  compare 
some range t rea tment  methods f o r  improving forage  q u a n t i t y  and q u a l i t y  i n  t h e  
l i g h t  o f  t h a t  s h i f t  i n  p o i n t  o f  view. 

INTERACTION OF AVAILABLE FORAGE QUANTITY AND QUALITY 

The i n t e r a c t i o n  between t h e  q u a l i t y  ( n u t r i e n t  composition a s soc i a t ed  wi th  
growth s t a g e s  o f  p l a n t s )  and q u a n t i t y  ( a v a i l a b l e  biomass) of  e l k  fo rages  
p re sen t  i n  n a t u r a l  openings ( i . e . ,  g r a s s l ands )  is suggested as a n  index to  t h e  
e f f e c t i v e n e s s  o f  fo rage  f o r  e l k  on win ter  ranges i n  t h e  Blue Mountains. It is 
assumed t h a t  t h e  e l k  fo rage  biomass i n  such g ra s s l ands  w i l l  u s u a l l y  be some 
p r e d i c t a b l e  m u l t i p l e  o f  t h a t  p r e s e n t  i n  f o r e s t e d  a r e a s  and i n  t r a n s i t i o n a l  
rangelands, both o f  t h e s e  being intermixed wi th  t h e  g ra s s l ands .  Grassland 
communities dominated by e i t h e r  Idaho fescue  o r  bluebunch wheatgrass o r  bo th  
a r e  used a s  examples here  f o r  two reasons.  These bunchgrass communities a r e  



very common and comprise many a c r e s  o f  win ter  ranges  i n  t h e  northwest  
(Daubenmire 1970, H a l l  1973, Hopkins and Kovalchik 1983, Johnson and Simon 
1985). Also, t hose  t w o  g r a s s  s p e c i e s  c o n s t i t u t e  common and p r e f e r r e d  fo rage  
f o r  Rocky Mountain e l k  throughout much o f  t h e i r  n a t i v e  range (Nelson and Leege 
1982). 

The model produced by Thomas e t  al. (1979) t o  e v a l u a t e  e l k  h a b i t a t  
e f f e c t i v e n e s s  on summer and s p r i n g - f a l l  e l k  ranges  d i d  n o t  inc lude  
cons ide ra t ion  o f  forage  a v a i l a b i l i t y ~  se. It was assumed t h a t  e i t h e r  
fo rage  a v a i l a b i l i t y  was n o t  a problem on  s u c h  ranges  or t h a t  t h e  eva lua t ion  of 
forage-cover a r e a  r a t i o s  would encompass such cons ide ra t ions .  I n  t h e  model 
designed t o  eva lua t e  e l k  h a b i t a t  e f f e c t i v e n e s s  o f  win ter  ranges, it seemed 
appropr i a t e  to  s p e c i f i c a l l y  eva lua t e  t h e  q u a n t i t y  and q u a l i t y  o f  known key 
elk-forage s p e c i e s  because: (1)  e l k  a r e  concent ra ted  on win ter  ranges  and 
t h e i r  a b i l i t y  to s h i f t  to o t h e r  a r e a s  is l imi t ed ;  (2) forage  o f  adequate  
q u a n t i t y  and q u a l i t y  is o f t e n  n o t  a v a i l a b l e  dur ing  win ter ;  (3) l i v e s t o c k  graze  
winter  ranges before  e l k  migra te  to  them i n  t h e  f a l l  -- i.e., t h e  degree o f  
graz ing  by l i v e s t o c k  in f luences  t h e  q u a n t i t y  and q u a l i t y  o f  t h e  forage  
a v a i l a b l e  t o  e l k ;  and (4) snow accumulation and d u r a t i o n  of snow cover 
i n f luences  fo rage  a v a i l a b i l i t y  a s  w e l l  as t h e  n u t r i e n t  requirements  o f  e lk .  

The fo rage  quan t i t y -qua l i t y  h a b i t a t  e f f e c t i v e n e s s  index (HEF) is construed 
from known fo rage  and animal r e l a t i o n s h i p s  t h a t  a r e  expressed i n  t h e  fol lowing 
10 assumptions : 

(1)  Some l e v e l  o f  s u s t a i n a b l e  y i e l d  o f  l i v e s t o c k  and b ig  game can  be 
produced from managed f o r e s t s  and rangelands. Whatever t h a t  l e v e l  o f  
product ion is, it should r e s u l t  from management t h a t  a t t a i n s  a p o s i t i v e  
balance between seasona l ly  changing p l a n t  requirements  and animal needs 
(Thomas et .  a l .  1979, Lyon 1980,   us tin et. al .  1983, Svejcar  and Vavra 
1985). 

(2) I n t e r a t i o n s  between g raz ing  animals  can  be coordinated wi th  p l a n t  
physiology i n  o rde r  t o  op t ima l ly  schedule range management a c t i o n s  (e9 
graz ing  systems o r  p re sc r ibed  burning) .  

(3) Recent s t u d i e s  demonstrate  t h a t  graz ing  by l i v e s t o c k  and o t h e r  
t r ea tmen t s  can be scheduled to  favorably  manipulate  fo rage  q u a l i t y  and 
thereby inc rease  a v a i l a b i l i t y  o f  n u t r i t i o u s  food f o r  t h e  consumption o f  
b i g  game ( W i l l m s  e t  a l .  1980, W i l l m s  e t  a l .  1981, Gates  and Hudson 1981a, 
1981b, Aus t in  and Urness 1983, Aust in e t  a l .  1983, Urness e t  a l .  1983, 
Gavin e t  al.  1984, Hobbs and Swif t  1985). 

(4)  Dual use  of  range by l i v e s t o c k  and b ig  game is more f l e x i b l e  than  
t h e  e i the r -o r  s i t u a t i o n  t h a t  some land  management planning a l l o c a t i o n s  
suggest .  That is, e s t i m a t e s  o f  competi t ion l e v e l s  based s t r i c t l y  on d i e t  
s i m i l a r i t i e s  (p re fe r r ed  forage  spec i e s )  a r e  probably inaccura te .  
Animal-unit forage  equ iva l enc ie s  a r e  l i k e l y  more complicated func t ions  



than on ly  t h e  r a t i o s  of  forage  weights requi red  t o  s a t i s f y  e i t h e r  a 
maintenance or production demand. Such equivalencies  a r e  r e a l l y  simple 
r a t i o s  o f  l ives tock  body weights t o  those o f  e l k  (or deer Odocoileus 
hemionus and 0. v i rg in ianus)  . The weight r a t i o s  a r e  accura te  
e q u i v a l e n c i e s ~ n l y  when t h e  animals a r e  required t o  consume t h e  same 
food, because food in take  then i s  propor t ional  t o  body weight. 

(5 )  Quant i ty  alone is n o t  a s u f f i c i e n t  index t o  judge t h e  r o l e  o f  forage 
i n  modifying h a b i t a t  e f fec t iveness .  The i n t e r a c t i o n  o f  forage q u a l i t y  
with q u a n t i t y  is a l s o  important -- a t  l e a s t  equal  with quant i ty .  

( 6 )  The q u a l i t y  o f  f a l l  forage consumed by b ig  game inf luences  t h e  l e v e l  
of maximum poss ib le  f a t  r e se rves  a t t a i n e d  before winter commences. 

(7) Thermal cover i n  t h e  winter range management u n i t  is adequate and 
thereby e f f e c t i v e l y  provides operable temperatures t h a t  prevent  t o t a l  
deple t ion  of  reserves  o f  body f a t  before q u a l i t y  forage is again 
a v a i l a b l e  i n  spr ing  (Gates and Hudson 1981b, Parker and Robbins 1984, 
Moen 1985). 

(8) Spring forage is s u f f i c i e n t l y  n u t r i t i o u s  and ava i l ab le  to  s a t i s f y  
g e s t a t i o n  requirements and a t  t h e  same t i m e  t o  bu i ld  reserves  t h a t  w i l l  
be u t i l i z e d  by b ig  game during t h e i r  spr ing  migrat ion back to  summer 
range ( H o l l  e t  a l .  1979, Gates and Hudson 1981b, Moen 1985). 

(9) Hab i t a t  e f fec t iveness  is  d i r e c t l y  c o r r e l a t e d  with e l k  and deer  use 
of h a b i t a t ,  t h e  physica l  condi t ion  of t h e  animals, and herd product iv i ty  
l eve l s .  

(10) Habi ta t  e f fec t iveness  is  poorly r e l a t e d  to, and the re fo re  n o t  a 
good predic tor  o f ,  d e n s i t i e s  o f  b ig  game animals per se. 

How Forage Quant i ty  and Q u a l i t y  I n t e r a c t  

The influence o f  forage a v a i l a b i l i t y  on h a b i t a t  e f fec t iveness  is judged i n  our 
model by considering t h e  i n t e r a c t i o n  o f  t h e  quan t i ty  and q u a l i t y  (Hobbs and 
Swift  1985) o f  the  above ground biomass remaining on key forage spec ies  a s  of  
October 1. The appropriate r e l a t i o n s h i p s  a r e  shown i n  Figures 1 ,  2,  and 3. 
The forage var iable ,  REF ( a  funct ion  of  t h e  REF scores,  derived from t h e  
curves  i n  Figures 1 and 3) suggested here is a f i r s t  approximation of  t h e  
i n t e r a c t i o n  o f  forage quan t i ty  and q u a l i t y  with e l k  preference and carry ing 
capac i ty  i n  t h e  Blue Mountains o f  nor theas t  Oregon. Calcula t ion  o f  t h e  forage 
va r i ab le  is d e t a i l e d  a f t e r  examination of  t h e  r e l a t i o n s h i p s  involved. I n  
essence, a manager e s t ima tes  t h e  percent  o f  herbaceous p l a n t  cover t h a t  is 
comprised of  decreasers  i n  t h e  a n a l y s i s  area. Idaho fescue and bluebunch 
wheatgrass being decreasers  i n  t h e  sense t h a t  t h e i r  abundance decreases  a s  
range condi t ion  moves away from ecologica l  climax through s e r a 1  s t a g e s  o f  
p l a n t  succession toward a dominance o f  a s i te  by non-vegetation (eg. bare 
ground, gravel ,  s tones  etc.). From t h a t  f o l i a r  coverage of  decreasers ,  t h e  
manager determines a score  f o r  t h e  forage quan t i ty  HEF from t h e  r e l a t i o n s h i p  
depicted i n  Figure 1 (da ta  adapted from Hopkins and Kovalchik 1983, and 
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Figure 1 .  An est imate o f  t o t a l  p lant  cover ( %  f o l i a r  coverage) comprised of 
decreaser s p e c i e s  (eg .  Idaho fescue  and bluebunch wheatgrass) is used to 
determine t h e  forage-quantity HE score  (data adapted f r m  Hopkins and 
Kovalchik 1983, Johnson and Simon 1985) .  
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Figure 2 .  An estimate o f  grass height remaining on October 1 a f ter  grazing by 
l ivestock is used to estimate the weight o f  forage available to e lk  (data 
Courtesy of  F.C. Hall 1985, personal communication). 
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Johnson and Simon 1985). The manager then estimates the percent of plant 
height remaining after livestock grazing on either Idaho fescue or bluebunch 
wheatgrass. From another relationship (Fig. 2, data courtesy of F.C. Hall by 
personal communication 1985)' that estimate is converted to the percent of 
forage weight remaining. The forage quality HE score is then derived from the 
relationship between weight remaining and habitat effectiveness (Fig. 3, data 
adapted from Hobbs and Swift 1985). Finally the two scores, one 
representative of forage quantity and one of forage quality, are combined in a 
manner consistent with their compensatory interaction (U.S. Fish and Wildlife 
Service 1981:14) to derive the HE£ (forage-index variable) which then can be 
applied in the multi-variable habitat effectiveness model. 

This index is based on the demonstration by Hobbs and Swift (1985) that 
"...only at intermediate or low dietary nutrient concentrations..." were 
estimates of carrying capacity from available biomass greater than those 
derived from the interaction of both the quality and the quantity of the 
forage [underlining not in original quoted text]. They reported analyses of 
herbivore ecosystems demonstrated that the "...nutritional quality of herbage 
is inversely related to its abundance..." An earlier model of similar form 
(Hobbs et al. 1982) was' recently used to estimate carrying capacity levels for 
cattle, levels of beef production, and to predict forage improvements 
resulting from vegetation treatments in the Blue Mountains (Svejcar and Vavra 
1985) . 
Given these new research interpretations, it seems best to derive weights for 
the forage HE variable from carrying capacity relationships proposed by Hobbs 
and Swift (1985) because their new models resolved a paradox in carrying 
capacities among elk habitats (~obbs et al. 1982, Hobbs and Swift 1985). 
Their model reliably predicts the maximum quality of diets obtainable by a 
specified number of animals -- eg. that number perhaps being the current 
management objectives for wintering elk in the Blue Mountains. 

There could be significant and practical solutions to'some current problems 
facing land and wildlife managers. Those answers may logically result from 
application of the paradigm shift required in adopting Hobbs and Swift's 
(1985) reasoning. Concerns and conflicts among resource interests may become 
less on winter ranges where managers intentionally manipulate forage quantity 
and quality to expressly maintain fewer elk in better condition. Improved 
distribution of quality forage could permit elk to express higher rates of 
recruitment than previously existed. A greater rate of recruitment could 
sustain desired levels of harvest in spite of there being fewer breeding elk 
maintained on that winter range. The improved forage quantity and quality, 
necessary to produce the better animal condition, could be established by 
treatments such as prescribed burning and specific grazing systems for 
livestock -- both kinds of treatments being selected specifically for each 
site. 

It seems advantageous to have a diverse pattern of quantity-forage swards 
mixed with quality-forage swards within the cover-forage mosaic of 
optimally-sized and distributed stands. utilization of those swards will be 
optimal where no portions are more than 1,200 feet (400 yards) from the 
nearest cover-forage edge. This mix can be created by various treatments 
(livestock grazing, prescribed burning, tree thinnings, etc.). Such diversity 
of forage quantity and quality provides big game the opportunity to optimize 



t h e  q u a l i t y  of  t h e i r  d i e t  and a d j u s t  t h a t  hourly and d a i l y  a s  d i c t a t e d  by 
changing weather condi t ions  (Gates and Hudson 1981a, Austin and Urness 1983, 
Gavin e t .  a l .  1984, Hofmann 1985, Medcraft and Clark 1986). The 
forage-quantity and forage-quali ty d i v e r s i t y  should al low b i g  game to  minimize 
n u t r i e n t  d e b i t s  sus ta ined during deep snow cover. They would do t h i s  by using 
high-quantity bu t  low-quality forage,  s t i c k i n g  o u t  o f  t h e  snow o r  t h a t  found 
on wind-swept aspects ,  during t h e  period while t h e i r  forage in take  r a t e  is  
n a t u r a l l y  (physiological ly)  depressed (men  1973, Robinette et. a l .  1973, 
Gates and Hudson 1981b, Robbins 1983, m e n  1985). To put  t h i s  i n  a banking 
analogy, loans  (deposited a s  body f a t )  t o  be used t o  pay f o r  those pe r iods  of 
forage deb t  would be secured i n  t h e  f a l l  and spent  oyer t h e  winter. The used 
up c a p i t a l  of  t h e  loans  would be repaid  with i n t e r e s t  i n  spr ing  when t h e  
currency o f  green, high q u a l i t y  forage is s u f f i c i e n t l y  ava i l ab le  to n o t  only  
repay t h e  d e b t s  b u t  t o  provide a su rp lus  above t h e  animal 's  needs -- when 
t h e i r  a p p e t i t e  is n a t u r a l l y  increasing.  

Computation o f  HE£. Habi ta t  e f fec t iveness  r e s u l t i n g  from t h e  i n t e r a c t i o n  of  
forage  quan t i ty  and q u a l i t y  (HEf) r equ i res  on-the-ground inspect ion  to  
determine: 

(1 1 The percent  o f  herbaceous cover t h a t  is made up o f  decreaser  spec ies  
and the  percent  o f  t h e  ungrazed-height o f  key e l k  forages  t h a t  is 
remaining on October 1 ( f i g u r e s  1 and 2 ) ;  t h e  manager does no t  have to 
c l i p  and weigh samples11 

(2) I f  bluebunch wheatgrass makes up 50 percent  of  t h e  herbaceous cover, 
t h a t  corresponds to  a HEf quan t i ty  score of about 0.5 (from Figure 1) .  

(3) I f  20 percent  o f  t h e  he igh t  of  bluebunch wheatgrass is remaining, it 
can be determined t h a t  t h i s  corresponds to 37 percent  of t h e  above ground 
biomass (from Figure 2) . 
(4) The weight remaining (i,e. 37%) is used to  determine t h e  
forage-quality por t ion  of  t h e  HE£ score from t h e  r e l a t i o n s h i p  depic ted  i n  
Figure 3; i n  t h i s  example t h a t  score  is 1.0. 

(5) Then t h e  i n t e r a c t i o n  o f  t h e  two scores ( i .e . , ' forage  q u a n t i t y  a t  0.5 
and forage q u a l i t y  a t  1.0) is computed from t h e  geometric mean o f  t h e i r  
product -- t h a t  is [ (HEf quant i ty)  (HE£ q u a l i t y ) ]  I/"; i n  t h i s  example 
it is [(0.5) (1.0)l which is 0.71. 

A t  t h i s  po in t  it seems appropr ia te  to  i n t e r j e c t  t h e  example HE£ score  i n t o  the  
e l k  h a b i t a t  e f fec t iveness  model f o r  winter range to i l l u s t r a t e  its e f f e c t  on 
t h e  index t h a t  r e s u l t s  from t h e  i n t e r a c t i o n  o f  scores from t h e  o the r  t h r e e  
va r i ab les  -- a l l  four i n d i c i e s  being ca lcu la ted  wi th in  t h e  f ixed boundaries of  
t h e  land management which is being evaluated. 

Overa l l  h a b i t a t  e f fec t iveness  (HE sfrc) ve r s ions  reviewed e a r l i e r  i n  the  
program of t h i s  conference consider t h e  i n t e r a c t i o n  of:  (1) s i z i n g  and 
spacing o f  cover and forage  a r e a s  (HEs) ; (2) d e n s i t y  o f  roads open t o  
vehicular  t r a f f i c  (HE,) ; (3) forage  quan t i ty  and q u a l i t y  (HE£) ; and ( 4 )  t h e  
q u a l i t y  o f  thermal cover (HEc) (Thomas et. a l .  1986, i n  p r e s s ) .  



Computation of  HE srfc. Elk h a b i t a t  e f f e c t i v e n e s s  is computed (us ing  
h y p o t h e t i c a l  s c o r e s  determined e a r l i e r  for each v a r i a b l e  to i l l u s t r a t e  t h e  
procedure) as follows: 

I t  may be u s e f u l  f o r  managers t o  compute h a b i t a t  e f f e c t i v e n e s s  ( a s  
i l l u s t r a t e d )  and use  t h e  r e s u l t i n g  v a l u e s  to  e i t h e r  h e l p  dec ide  whether 
some a c t i o n  is needed to meet program o b j e c t i v e s  or to monitor r e s u l t s  of p a s t  
ac t ions .  Then they  s t i l l  must choose among t rea tment  techniques  t h a t  a r e  
known t o  o f t e n  r e s u l t  i n  h igh ly  v a r i a b l e  responses  o f  forage  p l a n t s  - i n  
terms o f  t h e  q u a n t i t y  and q u a l i t y  o f  e l k  fo rage  produced. Are t h e r e  
genera l ly-appropr ia te  t i p s  t h a t  might h e l p  managers a n t i c i p a t e  l i k e l y  r e s u l t s  
from given  t r ea tmen t s  i n  s p e c i f i c  s i t u a t i o n s ?  

Improving Forage Quan t i t y  And Q u a l i t y  On Winter Range 

Prescr ibed  burning 

H i s t o r i c a l l y ,  f i r e  was t h e  most important  f a c t o r  a f f e c t i n g  p l a n t  success ion  
and s p e c i e s  on  m o s t  s i tes (Gruel l  1980, D e l l  1980, Houston 1982). G r u e l l  
(1980) suggested t h a t  "a r educ t ion  i n  a c r e s  burned h a s  allowed vege ta t ion  to  
reach  advance success ion  a t  t h e  expense o f  herbaceous p l a n t s  and deciduous 
shrubs  and t r e e s .  With advancing success ion ,  t h e  c a r r y i n g  c a p a c i t y  f o r  e l k  
and o t h e r  w i l d l i f e  has  d e ~ l i n e d . ~  

R e s u l t s  from p resc r ibed  f i r e s ,  designed to  improve forage  on winter  range, a r e  
as d i v e r s e  as t h e  h a b i t a t s  upon which they  were conducted. Skovlin e t  a l .  
(1983) concluded t h a t  f a l l  burning on  a f o o t h i l l  rangeland i n  t h e  nor thern  
Blue Mountains d i d  n o t  i nc rease  e l k  use  dur ing  win ter .  Burning was conducted 
a f t e r  f a l l  r a i n s  had begun; t h i s  may have inf luenced  fo rage  product ion  on t h e  
t rea tment  p l o t s .  

I n  mixed coni fe r /p inegrass  communities s t u d i e d  by H a l l  ' ( 1 9 7 7 ) ~  prevent ion  o f  
underburning decreased e l k  fo rage  (p ineg ras s  and e l k  sedge - t h e  most 
p a l a t a b l e  p l a n t s )  and increased  t r e e  cover.  Forage product ion was o n l y  50 to 
100 pounds per acre .  I n  t h e  same community type  where p e r i o d i c  underburning 
had occurred,  tree canopy averaged 50 pe rcen t  and fo rage  product ion was 
500-600 pounds per  acre .  A p o r t i o n  o f  t h e  inc rease  i n  fo rage  product ion  on 
burned p l o t s  may have been a t t r i b u t a b l e  to  t h e  decreased canopy c l o s u r e  o f  t h e  
t r e e s  (McConnell and Smith 1970); t hus ,  n o t  a l l  t h e  a d d i t i o n a l  fo rage  was 
probably a r e s u l t  from t h e  e f f e c t s  o f  f i r e  per se. 

Hobbs and Spowart (1984) warned t h a t  i n fe rences  on t h e  b e n e f i t s  t o  ungula tes  
from p resc r ibed  f i r e s  may s e v e r e l y  underest imate t h e  v a l u e s  o f  burning to t h e  
n u t r i t i o n  o f  b i g  game i f  t hose  i n f e r e n c e s  a r e  based on ly  on changes i n  fo rages  
and n o t  on d i e t a r y  changes. They observed t h a t  p re sc r ibed  burning g r e a t l y  
improved t h e  q u a l i t y  o f  win ter  d i e t s  of mountain sheep and mule deer  i n  two 
p l a n t  communities whi le  o n l y  small changes i n  q u a l i t y  o f  i nd iv idua l  fo rages  
was noted. More green g r a s s  was observed on  burned p l o t s  than  unburned p l o t s  



during win ter ,  p r imar i ly  due t o  removal o f  s tanding  dead herbage and warmer 
soil  temperatures;  t h e  l a t t e r  being enhanced by g r e a t e r  absorp t ion  of  s u n l i g h t  
due t o  blackened s o i l  su r f aces .  ungula tes  were a b l e  t o  s e l e c t  more weight o f  
h igh ly -nu t r i t i ous  green  g r a s s e s  from burned p l o t s  and consequent ly 
s i g n i f i c a n t l y  a l t e r  t h e  q u a l i t y  of t h e i r  d i e t ,  Later  i n  t h e  s p r i n g ,  d i e t  
q u a l i t y  from c o n t r o l  p l o t s  exceeded t h a t  o f  burn p l o t s .  They suggested sp r ing  
forages  on c o n t r o l  p l o t s  were phenologica l ly  younger than  on burned p l o t s  i n  
t h e  l a t e r  samples. Therefore,  t h e  p l a n t s  i n  t h e  c o n t r o l  were higher  i n  
q u a l i t y  than  i n  t h e  burn a t  t h e  l a t e r  d a t e  because growth had s t a r t e d  e a r l i e r  
i n  t h e  sp r ing  on t h e  burned p l o t s ,  They s t a t e d  "d i f f e rences  between burn and 
c o n t r o l  p l o t s  i n  i n i t i a t i o n  of  p l a n t  growth b e n e f i t  ungula tes  by o f f e r i n g  t w o  
temporal ly ,  d i s t i n c t  f l u s h e s  o f  n u t r i t i o u s  p l a n t  t i s s u e ,  e a r l y  on t h e  burn and 
l a t e  on t h e  cont ro l . "  This  prolongs t h e  t i m e  when n u t r i t i o u s  fo rage  is 
a v a i l a b l e  t o  ungulates .  Such r e s u l t s  emphasize t h e  importance o f  d i v e r s i t y  of  
h a b i t a t s  and t rea tment  cond i t i ons  i n  providing forage  choices  f o r  ungula tes  to  
match with p r e v a i l i n g  weather cond i t i ons .  This  is a l s o  t h e  b a s i s  f o r  t h e  t w o  
p a r t s  o f  t h e  HEf v a r i a b l e  (F igure  1 and Figure  3) . 
The fol lowing a r e  some o f  t h e  f a c t o r s  t h a t  can  in f luence  whether a p re sc r ibed  
burn w i l l  meet d e s i r e d  o b j e c t i v e s  f o r  forage  enhancement (Wallowa-Whitman 
winter  range paper ,  undated, unpublished, t ypewr i t t en ) :  

( 1 )  The h e a t  t o l e r a n c e  o f  t h e  forage  spec i e s ,  
The morphology o f  a p l a n t  h a s  a d i r e c t  in f luence  on its t o l e r a n c e  to 
hea t .  For example, bunchgrasses have low t o l e r a n c e  because t h e i r  
dense ly  c l u s t e r e d  culms can  burn f o r  s e v e r a l  hours  a f t e r  f i r e  has  
passed. Wheatgrasses a r e  more h e a t  t o l e r a n t  because t h e i r  c o a r s e  
stems burn o u t  qu ick ly  fol lowing f i r e  passage. 

(2 )  F i r e  r e s i s t a n c e  of t h e  forage  spec ies .  
Res is tance  o f  a p l a n t  t o  burning is r e l a t e d  t o  t h e  carbohydrate  
r e s e r v e  p r e s e n t  i n  t h e  p l a n t .  &serves  a r e  g e n e r a l l y  lowest  during 
t h e  a c t i v e  growing season and burning during t h i s  t i m e  can be 
damaging t o  some spec i e s .  

(3)  Time of  year. 
Th i s  r e l a t e s  t o  NO. 2. Spring burning o f  Idaho fescue  can  cause 
damage o r  m o r t a l i t y  to  t h e  p l a n t  whi le  f a l l  burning dur ing  dormancy 
w i l l  cause l i t t l e  damage. 

Prescr ibed  burning as a technique t o  improve forage  q u a l i t y  f o r  ungula tes  has  
shown a v a r i e t y  o f  r e s u l t s .  The response o f  e l k  t o  prescr ibed  burning on 
winter  range must be c l o s e l y  eva lua ted  t o  a s s e s s  whether s p e c i f i c  o b j e c t i v e s  
a r e  being achieved. 

F e r t i l i z i n g  wi th  chemicals  

Information concerning use  of  f e r t i l i z e r s  t o  improve forage  q u a l i t y  and 
q u a n t i t y  f o r  e l k  on win ter  range is sca rce .  Skovlin e t  a l .  (1983) observed 
t h a t  f e r t i l i z i n g  win ter  range i n  t h e  no r the rn  Blue ~ o u n t a i n s  i n  f a l l  increased  
e l k  use  i n  t h e  winter  by 49 pe rcen t  t h e  f i r s t  winter  fol lowing app l i ca t ion .  
No carry-over e f f e c t s  were observed i n  succeeding y e a r s  i n  terms o f  e l k  
response. The au tho r s  f e l t  t h e  a p p l i c a t i o n  was n o t  cos t - e f f ec t ive  b u t  may 



have p r a c t i c a l  a p p l i c a t i o n  i n  c e r t a i n  s p e c i a l  s i t u a t i o n s .  Bayoumi and Smith 
(1976) observed an i n c r e a s e  i n  fo rage  q u a n t i t y  and q u a l i t y  fol lowing 
f e r t i l i z a t i o n  o f  a sagebrush-grass type  winter  range and r e l a t e d  t h i s  response 
t o  p o t e n t i a l  improvement o f  forage  f o r  b i g  game. They suggested t h a t  
f e r t i l i z a t i o n  may n o t  prove c o s t - e f f e c t i v e  i n  terms o f  increas ing  e l k  use 
where s u f f i c i e n t  forage  is a v a i l a b l e  t o  meet normal winter  requirements.  

A s  with p re sc r ibed  burning, f e r t i l i z a t i o n  o f  rangelands t o  improve q u a n t i t y  
and q u a l i t y  o f  fo rages  has  revea led  va r i ed  r e s u l t s .  Skovlin e t  a l .  (1983) 
recommended t h a t  l and  managers contemplating f e r t i l i z a t i o n  develop a simple 
f i e l d  t r i a l  t o  determine f e a s i b i l i t y  under varying range condi t ions .  

Grazing by domestic l i v e s t o c k  

U t i l i z i n g  l i v e s t o c k  t o  improve fo rage  cond i t i ons  on b ig  game winter  range is 
c u r r e n t l y  t h e  s u b j e c t  o f  cons ide rab le  debate .  I n  s e p a r a t e  graz ing  s t u d i e s  
conducted on e l k  win ter  ranges i n  no r theas t e rn  Oregon, oppos i t e  conclus ions  
concerning t h e  e f f e c t s  on e l k  use  were presented ,  Anderson and Scherzinger 
(1975) suggested t h a t  ' l i g h t  graz ing  by c a t t l e  i n  s p r i n g  and e a r l y  summer 
s t i m u l a t e s  regrowth which is higher  i n  n u t r i e n t s  than  ungrazed range. Such an 
improved fo rage  cond i t i on  was one change t h a t  may have a t t r a c t e d  a d d i t i o n a l  
e l k  t o  t h e  s tudy  a r e a  from surrounding winter  ranges. Conversely, Skovlin e t  
al .  (1983) observed t h a t  spr ing  graz ing  by c a t t l e  on winter  range 
s i g n i f i c a n t l y  reduced e l k  use  (measured by coun t s  o f  p e l l e t  groups) dur ing  t h e  
second winter  of  a 3-year s tudy  i n  no r theas t e rn  Oregon. 

Af te r  observing d i s t r i b u t i o n s  and behavior o f  whi te - ta i led  d e e r ,  O.v.leucurus, 
Gavin e t .  a l .  (1984:37) concluded, " ~ a n i p u l a t i o n  o f  g r a s s y  f i e l d s  by haying o r  
c a t t l e  graz ing  was necessary  t o  main ta in  feeding a r e a s  f o r  d e e r ,  bu t  p a s t u r e s  
grazed by c a t t l e  were prefer red ."  Leckenby (1983) reviewed p u b l i c a t i o n s  
showing p o s i t i v e  a s  w e l l  a s  nega t ive  r e s u l t s  from s t u d i e s  on how on dee r  
d i s t r i b u t i o n s  and forage  q u a n t i t y  and q u a l i t y  i n t e r a c t i o n s  were a f f e c t e d  by 
graz ing  o f  ranges with l i v e s t o c k .  

Svejcar  and Vavra (1985) p red ic t ed  lower ca r ry ing  c a p a c i t y  and beef product ion 
could  r e s u l t  from vege ta t ion  t r ea tmen t s  t h a t  d i d  produce more forage  biomass 
on some sites i n  t h e  Blue Mountains; t h e  g r e a t e r  q u a n t i t y  being a s s o c i a t e d  
wi th  l e s s e r  q u a l i t y  o f  forages .  

The apparent  c o n t r a d i c t i o n  among s t u d i e s  might be explained by r e s u l t s  of  
research  along r e l a t e d  l i n e s .  C o l l i n s  and Urness (1979) repor ted  t h a t  
" d i s t r i b u t i o n  o f  e l k  p e l l e t  groups d i d  no t  g i v e  accu ra t e  r ep re sen ta t ion  of 
r e l a t i v e  h a b i t a t  segment use." ~ l k  defeca ted  a t  a g r e a t e r  r a t e  when a c t i v e ,  
such a s  walking from one a r e a  t o  another .  Other work by C o l l i n s  (1977), n o t  
seen  bu t  c i t e d  i n  Boyce and ~ayden-Wing (1979),  i nd ica t ed  e l k  move about  l e s s  
i n  more product ive  h a b i t a t  -- t h e  most p re fe r r ed  f o r  graz ing .  P e l l e t  group 
counts  underest imate e l k  use i n  t h e s e  foreage-r ich a r e a s  because e l k  t r a v e l  
l e s s  when feeding t h e r e  and they  d e f e c a t e  less when l e s s  a c t i v e ,  

Hobbs and Spowart (1984) observed t h a t  improvement i n  d i e t  q u a l i t y  f o r  
ungula tes  fol lowing f i r e  was r e l a t e d  t o  t h e  presence o f  green g r a s s  on burned 
p l o t s ,  Green g r a s s  on unburned s i t e s  was obscured by s tanding  dead herbage 



and l i t t e r  on t h e  ground; Austin et. al. (1983) observed t h i s  wi th  mule deer 
a l so .  Hobbs and Swif t - (1985)  noted burns conta ined  more forage  wi th  high 
n u t r i e n t  concen t r a t ions  b u t  l e s s  fo rage  o v e r a l l .  They a l s o  noted t h a t  forage  
q u a l i t y  is i n v e r s e l y  r e l a t e d  to its abundance i n  many ecosystems. 

These obse rva t ions  can be r e l a t e d  to  t h e  data c o l l e c t e d  by Skovlin e t  a l .  
(1983). The grazed p l o t s  were s t r u c t u r a l l y  s i m i l a r  to  t h e  burn p l o t s  o f  Hobbs 
and Spowart (19841, i.e., dead herbage was removed and green fo rage  was more 
ava i l ab l e .  The e l k  use  d a t a  of  Skovlin e t  a l .  (1983) may have been 
mis in t e rp re t ed  i n  l i g h t  o f  t h e  work by C o l l i n s  and Urness (1979) . I n  o t h e r  
words, w e  would expect  less p e l l e t  groups on grazed p l o t s  because more h igh ly  
n u t r i t i o u s  green  forage  would be a v a i l a b l e  to  e lk .  T h i s  is f u r t h e r  supported 
by t h e  obse rva t ion  on page 187 of Skovlin e t  a l .  (1983),  r e l a t e d  t o  t h e  
reduct ion  i n  e l k  u se  ( p e l l e t  counts )  dur ing  t h e  second winter  - "The winter  
with t h e  least snow and h e a v i e s t  e l k  use." The d e t a i l s  o f  t h i s  obse rva t ion  
a r e  unknown. I n  any case ,  i f  e l k  concen t r a t ions  were h igh  and g reen  forage  
was more a v a i l a b l e  on grazed p l o t s ,  w e  would expec t  fewer p e l l e t  groups on 
t h e s e  p l o t s .  

Anderson and Scherzinger  (1975) developed a l i v e s t o c k  graz ing  system based on 
t h e  morphological and phys io log ica l  c h a r a c t e r i s t i c s  o f  forage  p l a n t s .  The 
o b j e c t i v e s  were to remove dead herbage t o  p reven t  formation o f  wolf p l a n t s  and 
improve q u a l i t y  o f  forage  s p e c i e s  regrowth by manipulat ing t h e  physiology of 
fo rage  p l a n t s  through l i v e s t o c k  grazing.  T h i s  concept  has  been s t rengthened  
through t h e  r e c e n t  work o f  Hobbs e t  al.  (1982) and Urness e t  al. (1983). 
That paradigm also suppor t s  observed d i s t r i b u t i o n s  o f  e l k  and deer on many 
winter  ranges. 

In  another  s tudy  o f  no r theas t e rn  Oregon rangelands,  Mi l l e r  and Vavra (1982) 
observed south  exposures and wind-swept r i d g e s  provided a major p o r t i o n  o f  
winter  forage  consumed by deer  and e lk .  These a r e a s  cont inued t o  be important  
i n t o  e a r l y  s p r i n g  because they  provided a new source  o f  abundant green 
forage. They suggested t h e s e  a r e a s  had t h e  g r e a t e s t  p o t e n t i a l  f o r  compet i t ion  
f o r  fo rage  between l i v e s t o c k ,  e l k ,  and dee r ;  Grue l1  (1973) and Houston (1982) 
came t o  s i m i l a r  conclus ions  about  ranges  i n  and near  Yellowstone Park. 

Forage i n  cover s t a n d s  

Forage i n s i d e  cover s t a n d s  is extremely important  t o  e l k  i n  summer and winter ,  
e s p e c i a l l y  dur ing  c l e a r  and h o t  days  and dur ing  deep snow pe r iods  when forage  
is e s s e n t i a l l y  unavai lab le  i n  open a r e a s  (Marcum 1976, Gates and Hudson 1981a, 
Leckenby 1984, Parker  and Robbins 1984, Wickstrom e t  a l .  1984, Zahn 1985). On 
winter range, i n t e r c e p t i o n  o f  snowfa l l  by t h e  canopy reduces snow depth  i n s i d e  
cover s t ands ,  making forage  more a v a i l a b l e  (Bea l l  1976, Leckenby 1984, Parker  
e t  a l .  1984). Leckenby (1984) a l s o  observed e l k  f r equen t ly  e a t i n g  l i c h e n s  
(Alec to r i a  sp.) i n  a l l  seasons. T h i s  forage  w a s  abundant i n s i d e  thermal  cover 
s tands.  Samples, o f  t h i s  r i c h  and o f t e n  under ra ted  e l k  food, conta ined  
1.99-2.24 M c a l  o f  d i g e s t i b l e  energy per  kilogram o f  d r y  mat te r  and 
6-7 pe rcen t  c rude  pro te in .  

A d i v e r s i t y  o f  crown c l o s u r e s  i n  both cover and fo rage  a r e a s  on win ter  range 
w i l l  p rovide  e l k  a v a r i e t y  o f  forag ing  o p p o r t u n i t i e s  t o  match wi th  day-to-day 
condi t ions .  Th i s  i n  t u r n  w i l l  enhance s u r v i v a l  and opt imize  p r o d u c t i v i t y  
(Moen 1973, B e a l l  1976, Leckenby 1984, Parker  et. a l .  1984, Wickstrom et. 
a l .  1984). 



Tips on Managing For Divers i ty  Of Forage Quanti ty And Q u a l i t y  

" Provide a d i v e r s i t y  of  forage s tand condi t ions  ( i n  terms of forage 
s t r u c t u r e ,  i.e., grazed, burned, forage i n s i d e  cover, ungrazed) t h a t  
w i l l  match v a r i a t i o n  i n  day-to-day oppor tun i t i e s  f o r  e l k .  

" Implement l ives tock  grazing systems keyed to t h e  physiology and 
morphology o f  t h e  forage spec ies  i n  t h e  p l a n t  community on each 
s p e c i f i c  s i te  to  improve forage q u a l i t y  on winter range types. 

" Apply prescribed burning techniques t o  improve forage q u a l i t y  on 
winter range -- based on s p e c i f i c  o b j e c t i v e s  f o r  forage d i v e r s i t y  -- 
and on p r o b a b i l i t i e s  o f  successful  response i n  each p l a n t  community 
t rea ted .  

" Avoid using f e r t i l i z e r s  t o  improve forage  q u a l i t y  on winter range 
because t h a t  is no t  cos t -ef fec t ive  i n  most instances.  

CONCLUSION 

Forage q u a n t i t y  and q u a l i t y  i n t e r a c t i o n s  a r e  v a r i a b l e s  t h a t  could be indexed 
t o  he lp  managers def ine  g o a l s  i n  p lans  fo r  winter  ranges o f  Rocky Mountain 
e lk .  Changes i n  the  i n d i c i e s  could h e l p  evaluate  whether p r o j e c t s  a r e  
producing r e s u l t s  t h a t  meet s p e c i f i c  program objec t ives .  Those t w o  s t e p s  
could provide a b a s i s  f o r  monitoring progress toward a successful  execution of  
t h e  plan. However, a  forage index is only one v a r i a b l e  o f  importance i n  
evaluat ing h a b i t a t  e f fec t iveness  f o r  e l k  on winter range. It seems l i k e l y  
t h a t  probable i n t e r a c t i o n s  of  forage quant i ty ,  forage  q u a l i t y ,  thermal cover 
quant i ty ,  thermal cover q u a l i t y ,  s i z e  and spacing o f  both forage a r e a s  and 
thermal cover, and the  influence o f  d is turbance  a r e  a l l  important f o r  modeling 
h a b i t a t  e f fec t iveness .  

W e  have presented d e t a i l s  addressing t h e  forage quan t i ty  and forage q u a l i t y  
i n t e r a c t i o n  index here -- have emphasised those -- because o the r  p resen ta t ions  
i n  t h i s  conference have explored t h e  t o t a l  h a b i t a t  e i f ec t iveness  index, how it 
is computed, how t h a t  is automated and t i e d  to Landsat MSS d a t a  
c l a s s i f i c a t i o n s ,  and how it a p p l i e s  t o  a reas  o the r  than t h e  Blue Mountains. 
Those papers and o t h e r s  soon t o  be published cover t h e  t o t a l  HE concept. Our 
purposes i n  t h i s  r epor t  were t o  (1)  examine a proposed index t o  t h e  
e f fec t iveness  o f  forage f o r  e l k ,  ( 2 )  t o  redef ine  a few concepts about e l k  and 
deer forage r e l a t i v e  to carry ing capaci ty  and h a b i t a t  e f fec t iveness ,  and 
(3) t o  compare some techniques fo r  improving e l k  forage on winter range, given 
those rede f in i t ions .  Some t r a d i t i o n a l  concepts about forage should perhaps be 
modified because o f  new knowledge about animal physiology and p l a n t  
physiology. The newer d a t a  and i n t e r p r e t a t i o n s  suggest  t h a t  l ives tock  grazing 
h a s  been and could continue t o  be applied a s  a  u s e f u l  t o o l  to  accomplish 
planned o b j e c t i v e s  fo r  management of e l k  (and deer)  winter range forages.  

Habi ta t  e f fec t iveness  is defined a s  an index used to  account f o r  elk h a b i t a t  
condi t ions  on managed f o r e s t s .  The index (HEsrfc) r e l a t i n g  l e v e l s  o f  e l k  use 
of h a b i t a t s ,  e l k  product iv i ty ,  and s u i t a b i l i t y  o f  h a b i t a t s  fo r  e l k  is a 
b io log ica l ly  based index. This  index r e f l e c t s  e l k  h a b i t a t  e f fec t iveness  
during t h a t  period when e l k  a r e  n o t  hunted. Hab i t a t  management to  enhance t h e  
hunting experience, t o  reduce t h e  number o f  e l k  k i l l e d  or the  r a t e  of e l k  
k i l l e d  during hunting season, or t o  benef i t  o the r  w i l d l i f e  a r e  a l toge the r  
d i f f e r e n t  i s sues  and a r e  n o t  addressed here. 
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FIEIl) TRIP DESRIEFIWG NOTES 

Question: Out t h e r e  o n  t h e  f i e l d  t r i p  today,  t h e r e  w a s  no mention o f  any 
l i v e s t o c k  i n t e r a c t  ion o r  graz ing ,  

Answer: A l o t  o f  t h e  count ry  you see on t h e  south  coast is n e a r l y  v e r t i c a l .  
W e  d i d n ' t  s e e  s o  much v e r t i c a l  today, b u t  I don' t  hones t ly  b e l i e v e  t h a t  
t h e r e ' s  much o f  a g raz ing  i n d u s t r y  i n  much o f  t h e  Coast Range o f  t h e  type  t h a t  
w e  saw today. There 's  been q u i t e  a l i t t le  b i t  o f  new work t h a t ' s  being 
s t a r t e d  wi th  sheep graz ing  on  c l e a r c u t s  and it is a developing t h i n g ,  I want 
somebody e l s e  with BLM, anybody w i l l i n g  to  f i e l d  t h i s  ques t ion  as f a r  as 
l o c a l l y  on  t h e  handl ing o f  l i v e s t o c k  graz ing?  

Answer: I ' m  Wayne frogan from BLM i n  Salem. There wasn't any mention o f  
l i v e s t o c k  graz ing  o u t  t h e r e  and, i n c i d e n t a l l y ,  w e  have a l i t t l e  b i t  of g raz ing  
b u t  it 's normally t r e s p a s s .  I n  f a c t ,  w e  d o n ' t  f e e l  it's worth t h e  t i m e  to g o  
a f t e r  it. Alsea Ranger D i s t r i c t  d i d  some ex tens ive  s t u d i e s  wi th  some graz ing  
and found t h a t  it worked p r e t t y  w e l l  i f  you had real good c o n t r o l .  You've g o t  
to remember, we're f o r e s t e r s  over  he re  and we're n o t  rangecons. One o f  t h e  
problems t h a t  you come up  wi th  cons ider ing  a r e a s  l i k e  Nevada and Idaho, is 
t h a t  you have r anche r s  t h a t  t r a i l  t h e i r  sheep  around i n  v a r i o u s  a r eas .  W e  
d o n ' t  have t h a t  t y p e  o f  sheep o p e r a t i o n  over  he re  on t h e  westside. I th ink  
they  even had t o  pay t o  g e t  a herder  to b r i n g  a band o f  sheep over  i n t o  t h e  
wes ts ide  to d o  t h e i r  s tudy.  The sheep t h a t  a r e  grazed  i n  t h e  Willamette 
Valley are normally pas tured  i n  a n  area. I don ' t  t h i n k  t h e y ' r e  set up f o r  
t h a t  t y p e  o f  opera t ion .  It j u s t  seems t o  m e  t h a t  it's going t o  be a l o t  more 
complicated than  j u s t  doing a s t u d y  and fo re see ing  sheep o r  catt le o u t  i n  a n  
a rea .  I t  t a k e s  a l o t  more c o n t r o l  t han  t h a t ,  

I f  w e  were going to  br ing  someone i n  we'd probably have t o  b r ing  someone from 
e a s t e r n  Oregon. I n  f a c t ,  we'd be t rucking  them over  h e r e  and t ruck ing  them 
back. So t h e r e ' s  a whole lo t  o f  problems wi th  t h a t  a spec t  o f  graz ing .  It 
sounds r e a l l y  e a s y  when you have a whole bunch o f  g r a s s  o u t  t h e r e ,  more g r a s s  
i n  one of these  c l e a r c u t s  than  t h e  whole s t a t e  of Nevada has.  Yet you f e e l  
l i k e  you c a n ' t  use  it. There 's  a lot  o f  problems wi th  t h e  type  and amount o f  
g raz ing  t h a t  you r e a l l y  need o u t  t h e r e ,  so i t ' s  n o t  v e r y  easy. 

Question: A ques t ion  f o r  Be r t  Cleary  from t h a t  f i r s t  s t o p  w e  made. H e  
mentioned t h a t  when he o r i g i n a l l y  s t a r t e d  h i s  forage  seeding he  used legumes. 
Now a f t e r  h e ' s  been i n t o  it f o r  a few y e a r s ,  h e ' s  more i n t o  a g r a s s  forage  
mix. W e  s t a r t e d  o u t  j u s t  t h e  oppos i te .  W e  s t a r t e d  o u t  wi th  most ly a g r a s s  
mix and now we're going more towards a legume mix, I t a l k e d  t o  Ber t  a l i t t l e  
b i t  b u t  w e  d i d n ' t  g e t  i n t o  it. I w a s  wondering why he had made t h e  change. 

Answer: The reason was because t h e  f o r e s t  i n d u s t r y  h a s  had a lo t  o f  problems 
with g r a s s  competi t ion i n  t h e i r  f i r  p l a n t a t i o n s .  When w e  f i r s t  s t a r t e d  t h e  
p r o j e c t  t hey  were ve ry  r e l u c t a n t  t o  a l low u s  to in t roduce  g r a s s e s  when they 'd 
a l r eady  had t h i s  h i s t o r y  o f  g ra s s - t r ee  problems. They d i d n ' t  seem t o  f e e l  
t h a t  concerned about  legumes. That was k ind  o f  t h e  foot-in-the-door.  I 
s t a r t e d  wi th  legumes because t h a t ' s  what they 'd  l e t  m e  u se  and g r a d u a l l y  
switched over  and added g r a s s e s  to  t h a t  mix. 



Question: The reason w e  went back to  a g r e a t e r  legume mix was w e  were looking 
for  a more pa la tab le ,  higher q u a l i t y  forage. We're using probably 60 percent  
legume, 10-15 percent  forb ,  and then t h e  r e s t  g rasses  ( a l t a  fescue and 
orchardgrass) .  We're hoping t h a t  t h e  legumes w i l l  s t a r t  o u t  fo r  t h e  f i r s t  5 
yea r s  or so and then t h e  g r a s s e s  w i l l  keep on going ti1 they g e t  crowded o u t  
from competition from t h e  t r e e s .  ~o you f e e l  t h a t  your mix is giv ing them a 
high q u a l i t y  forage by having more g rasses  ins tead  o f  t h e  legumes? 

Answer: We've done s e v e r a l  eva lua t ions  on forage  q u a l i t y .  Keep i n  mind, 
f i r s t  of  a l l ,  we're looking a t  winter  production. The area ,  t h e  t i m e  o f  year 
t h a t  w e  consider  t o  be  c r i t i c a l  is from t h e  f i r s t  o f  November through Apri l .  
In  a l l  of  our  evaluat ions  we've looked a t  forage  during t h a t  t i m e  o f  year .  
Generally speaking, on both t h e  c l e a r c u t s  and our  improved pas ture  program, 
we've found t h a t  these  improved pas tu res  exceed minimal requirements i n  
d i g e s t i b l e  energy by about t h r e e  t i m e s ,  and about t w i c e  t he  minimum 
requirement f o r  d i g e s t i b l e  prote in .  Where we compared these  with unseeded 
c l e a r c u t s  and also unmanaged pas tures ,  w e  found those s i t u a t i o n s  never m e e t  
minimum requirements. 

Question: I accept  t h e  f a c t  t h a t  a c l e a r c u t  without being seeded is on t h e  
lower end o f  what I want. I was looking more a t  t h e  legume mix a s  compared to  
a more dominant g r a s s  mix. I d o n s t  have a l o t  o f  d a t a  to t e l l  m e  t h a t  t h e  
legume is t h e  more q u a l i t y  forage. I have t h e  heavy, w e t  snows which knock 
everything down, s o  I c a n ' t  grow anything through t h e  snow f o r  the  winter.  
But f o r  e a r l y  spr ing  browsing is what I ' m  looking a t  mostly. 

Ansuer: I th ink when t h e  legumes are a c t u a l l y  growing t h a t ' s  a much higher 
qua l i ty .  But, during our  months o f  January and February, sub clover is a 
f a i r l y  a c t i v e  winter legume. &me winters  w e  g e t  a c t i v e  sub c lover  growth a l l  
through t h e  winter.  But year i n  and year o u t  t h e  ryegrass is t h e  most a c t i v e  
winter growing p l a n t  t h a t  we've found. That 's  t h e  one t h a t  c a r r i e s  them 
through t h a t  January-February per iod ,  t h e  grasses .  &en th ings  S t a r t  t o  
improve i n  t h e  sp r ing  and t h e  legumes s t a r t  to come on, then yes, I agree,  
they a r e  much higher volume. 

Answer: I might p o i n t  o u t  t h a t  t h e  pub l i ca t ion  t h a t  we  gave you, those  t h a t  
r eg i s t e red  anyway, t h e  "ecology" publ ica t ion  has  a chapter  i n  t h e r e  t h a t  was 
p u t  together  by Bert. 1t d i scusses  a lot  o f  what you were t a l k i n g  about and 
g e t s  down to  some of  those d a t a  t h a t  he couldn ' t  f ind  h i s  notes  on. 

Question: I heard, yesterday,  t h a t  e l k  d i f f e r e n t i a l l y  use h a b i t a t  according 
to  the  degree of  slope. A l l  o f  t h e  h a b i t a t  e f fec t iveness  models I heard about 
yesterday seem t o  p r e t t y  much consider  a l l  t h e  land t h e  same. mday I s a w  20 
percent  s lopes  and I saw 70 percent  s lopes.  ~t seems t o  me t h a t  t h e  e l k  
a r e n ' t  going to  use, poss ib ly ,  a 70 percent  s lope,  r ega rd less  o f  what's going 
on t h a t .  How does a l l  of  t h i s  t i e  i n t o  the  h a b i t a t  e f fec t iveness  models I 
heard about? Shouldn't topography come i n t o  t h i s  somehow? 

Answer: I ' l l  t r y  to answer t h e  r e s t  of  t h e  quest ion.  In  the  f i r s t  p lace ,  I 
th ink it's a r e a l l y  good point  and what I f e e l  it is is a refinement beyond 
where we a r e  going r i g h t  now with t h e  four-step method o f  looking a t  h a b i t a t  
e f fec t iveness .  I th ink  t h i s  is something t h a t  w e  can r e f i n e  and add as w e  g e t  



t he  capab i l i ty ,  A second point  t h a t  I can th ink o f ,  I don ' t  know i f  you heard 
Jim Eagan's program yesterday af ternoon using geographical information system 
and t h e  LANDSAT imagery, t h i s  is one o f  t h e  s t e p s  t h a t  he  had i n  h i s  computer 
program, Slope and aspect  can be done with t h e  computer programs. W e  have 
maps pr in ted  o u t  t h a t  show t h i s ,  W e  can do e leva t ion  l e v e l s ,  w e  can do 
aspects ,  W e  haven't  r e a l l y  looked a t  it y e t  i n  terms of  how do we want to 
work it i n t o  a model, I th ink it 's important and I th ink i t ' s  something t h a t  
w e  can do, This is an add i t iona l  s t e p  beyond where w e  a r e  r i g h t  now. 

Question: While you're up the re ,  one of  t h e  th ings  t h a t  seemed t o  impress m e  
i n  the  modeling, and it was eluded t o ,  was t h e  taking o f  one o f  t h e  components 
by i t s e l f ,  t h e  forage component, ~t was s a i d  somewhere t h a t  t h i s  might be a 
l imi t ing  f a c t o r .  I f  t h e  component became t o o  low, even though you might have 
a n  o v e r a l l  h a b i t a t  e f fec t iveness  valued f a i r l y  high, you wouldn't have an 
e f f e c t i v e  h a b i t a t ,  Can you see any way t o  r e c t i f y  t h a t  or make the  model 
shake t h a t  ou t?  It would seem t h a t  you could on ly  provide an e f f e c t i v e  
h a b i t a t  with so l i t t l e  forage and we  saw q u i t e  a v a r i a t i o n  i n  those a r e a s  on 
t h e  f i e l d  t r i p ,  

Answer: I th ink  t h i s  could g e t  to be  a problem where you had, even with t h e  
model, a very l imi ted  amount o f  forage ,  although your s i z e  and spacing 
probably would show up poor. I f  t h e  small  amount o f  forage a r e a  t h a t  you had 
was t r ea ted ,  f o r  example, it could show up a s  a high forage q u a l i t y  and still 
t h e  area  a s  whole would, from t h e  broad look a t  it, seem kind o f  low. I th ink 
we're going t o  need to  look a t  more a r e a s  and g e t  experience, 

It is w r i t t e n  i n  t h e  model t h a t  i f  any of  t h e  t h r e e  va r i ab les ,  cover q u a l i t y ,  
forage q u a l i t y ,  o r  s i z e  and spacing f a l l s  below .20 l e v e l  o f  h a b i t a t  
e f fec t iveness ,  it r e a l l y  r a i s e s  a red  f l a g  and says,  "hey, before you worry 
about anything e l s e  you have t o  look a t  th i s . "  In  o the r  words, you're  f l a t  
o u t  on the  l i n e  t h e r e  a t  .20. Even i f  t h e  o the r  va lues  a r e  high enough t o  
br ing  t h i s  up on a f i n a l  po in t  on t h e  scale, it'll r a i s e  t h e  f l a g ,  I can 
think of a p lace  where you have a l imi ted  amount of  a r e a  i n  forage and some of  
t h i s  westside is going t o  be t h a t  way i n  t h e  fu tu re ,  bu t  i f  t h a t  forage a r e a  
had a l l  been t r ea ted ,  t h e  model would show a high value f o r  forage q u a l i t y ,  

Answer : 

Let ' s  n o t  confuse these  models with t h e  b i o l o g i c a l  models. A s  t h e  man from 
the  BLM s a i d  yesterday,  those models were developed f o r  a land adminis t ra tor  
t o  make dec i s ions  and r a t e  d i f f e r e n t  kinds of  t rea tments  on t h e  same piece  of 
ground. We can make b io log ica l  models bu t  don ' t  confuse these  with t h a t  kind 
o f  a system. This is j u s t  a means o f  r a t i n g  treatments,  a l t e r n a t i v e s  i f  you 
w i l l ,  

END 





BREEDING SEASON OF ELK I N  OREGON 

CHARLES E. TRAINER, Oregon Department o f  F i sh  and w i l d l i f e ,  Route 5, Box 325, 
Corva l l i s ,  OR 97330 

Abstract :  Conception d a t e s  were es t imated  from embryos recovered from u t e r i  
o f  Rocky Mountain e l k  (Cervus e laphus  ne l son i )  and Roosevelt  e l k  (C. e. -- 
r o o s e v e l t i )  cows harves ted  during November-January hunt ing seasons  i n  Oregon, 
1983-85. Di f fe rences  i n  t ime of  breeding were evident  between cows frola some 
a reas .  Median d a t e s  o f  concept ion by a r e a  v a r i e d  from 25 September t o  13 
October. There was no i n d i c a t i o n  t h a t  d i s tu rbance  from hunting seasons  
i n t e r r u p t e d  t h e  r u t t i n g  period.  No c l e a r  r e l a t i o n s h i p  was apparent  between 
pos t  season b u l l  r a t i o s  and concept ion d a t e s .  Other f a c t o r s  poss ib ly  
inf luenc ing  t h e  t iming o f  breeding a r e  d iscussed .  

In  1979 t h e  Oregon Department of  F i sh  and W i l d l i f e  i n i t i a t e d  annual 
c o l l e c t i o n s  o f  reproduct ive  t r a c t s ,  udders and mandibles £ran cow e l k  
harves ted  dur ing  a n t l e r l e s s  e l k  seasons  i n  Oregon. Data on reproduct ive  
r a t e s ,  age s t r u c t u r e s  and breeding seasons  obta ined  from t h e  c o l l e c t i o n s  have 
been p a r t  o f  t h e  information base used f o r  management of  e l k .  

From t h e  s t andpo in t  o f  p roduc t iv i ty ,  t h e  t i m e  o f  breeding h a s  a t t r a c t e d  
a t t e n t i o n  f o r  s e v e r a l  years .  In  t h e  19501s Altmann (1956) specula ted  t h a t  
hunt ing might i n t e r f e r e  wi th  breeding i n  e l k  i n  such a way a s  t o  decrease  
reproduct ive  success .  With sha rp  i n c r e a s e s  i n  hunt ing and o t h e r  r e c r e a t i o n a l  
u ses  i n  r e c e n t  yea r s ,  t h i s  concern has  cont inued t o  be expressed i n  Oregon a s  
w e l l  a s  i n  probably s e v e r a l  o t h e r  western s t a t e s .  A p a r a l l e l  cons ide ra t ion  
has  been, t h a t  wi th  d e c l i n e s  i n  b u l l  r a t i o s  because o f  i n t e n s i v e  hunt ing 
p re s su re  p a r t i c u l a r l y  s i n c e  t h e  19601s,  t h e  breeding season would be delayed 
due t o  sho r t ages  i n  mature b u l l s .  I£ t h e  per iod  dur ing  which concept ions  
occur  was s u f f i c i e n t l y  prolonged, t hen  l a t e r  p a r t u r i t i o n  d a t e s  would be 
expected t h a t  would probably u l t i m a t e l y  lower s u r v i v a l  o f  c a l v e s  ( s ee  Hines 
and Lemos 1979, Hines e t  a l .  1985). 

The purpose o f  t h i s  paper is t o  p r e s e n t  d a t a  on  breeding seasons  o f  e l k  from 
v a r i o u s  a r e a s  i n  Oregon dur ing  t h e  f a l l  seasons  of 1983-85. From t h i s  summary 
t h e  period o f  breeding w i l l  be desc r ibed ,  and some f a c t o r s  a f f e c t i n g  t h e  
t iming of  concept ions d iscussed .  

Much credit f o r  t h e  d a t a  presented i n  t h i s  paper is extended to  O.D.F.W. 
b i o l o g i s t s ,  vo lun tee r s  and hun te r s  who gave o f  t h e i r  t i m e  i n  c o l l e c t i n g  
specimens. Appreciat ion is extended to John Gendron and John Toman who 
a s s i s t e d  wi th  l abo ra to ry  examinat ions o f  1985 samples. 



METHODS 

To obtain specimens, hunters drawing permits for certain controlled elk 
seasons where antlerless animals could be taken were required to save the 
incisor teeth, uterus and udder from any cow harvested. Approximately two 
weeks before the opening day of a hunt, each hunter was mailed a "kit" 
containing a (1) plastic bag (15" x 20"--labeled with the hunt number for 
identification), (2) instructions for collecting the specimens, and ( 3 )  a map 
showing locations of barrels for depositing the specimens obtained. m e  
samples were removed from the collection barrels periodically during the 
season and were frozen until examination. 

The teeth, uteri and udders were thawed and examined in a laboratory. Calves, 
yearlings and many 2-year-old animals were identified on the basis of 
replacement of incisor teeth; for specimens with fully erupted incisors, one 
primary incisor (11) was removed, cleaned and sent to a commercial 
microtechnique service for age determination from counts of cementum annuli. 
Udders were cut open and checked for "wet" (lactating) or "dry" condition 
depending on the presence or absence of milk. 

Uteri were placed in a tray, opened and checked for pregnancy. For pregnant 
specimens, chorionic vesicles were removed and embryos larger than about 10 mm 
were freed from the membranes. TWO measurements of length were taken 
depending on the size of the embryo. For specimens less than 65 mm, the 
crown-rump length (CR) or the distance from the anterior-most to the 
posterior-most point of the embryo, was measured with calipers while the 
embryo was submerged in water. Conceptuses less than about 10 mm were 
measured without being removed from the membranes. Specimens 65 mm or larger 
were placed with their back along a straight edge and their body straightened 
so that the long axis of their head was at right angles to the long axis of 
their body; the measurement taken was the forehead-rump length (FR), which is 
the distance from the anterior-most point of the crown to the tuberosity of 
the ischium (Morrison et al. 1959). For the purpose.of simplicity in this 
paper, specimens of all developmental stages will be referred to as embryos. 

The age of each embryo recovered was estimated by comparing its CR or FR 
length with measurements on a growth curve for known age elk embryos (Morrison 
et al. 1959). Once the age of the embryo was determined, the date of breeding 
was calculated by subtracting the embryo age in days from the date of 
collection. Because actual dates of collection (harvest) for cows were 
unknown in most hunts, the second day of the season was assigned as the date 
of collection for specimens taken during 7 to 9 day seasons. For longer 
seasons, the collection date was estimated based on dates that specimens were 
picked up from collection barrels. 



RESULTS AND DISCUSSION 

~ e s c r i p t i o n  o f  Samples 

Dates  o f  corlception were es t imated  f o r  140 Roosevelt  e l k  c o l l e c t e d  from t h r e e  
a r e a s  o f  western Oregon and 744 Rocky Mountain e l k  from e i g h t  a r e a s  of 
no r theas t  Oregon (Fig. 1 ) .  Except i n  t h e  North Beulah a rea ,  where specimens 
were ob ta ined  s t a r t i n g  o n  November 9 ,  a l l  samples were c o l l e c t e d  from cows 
k i l l e d  between November 19 and January 31. The age o f  embryos examined ranged 
from approximately 22 t o  128 days; most however, were less than 100 days  of  
age. 

Although t h e  o u t s i d e  per iod  t h a t  data were collected is t h e  t h r e e  y e a r s  
1983-85, specimens were n o t  ob ta ined  from a l l  areas each  year .  The Tioga, 
Desolat ion and Minam a r e a s  were sampled only  i n  1983 and 1984; t h e  South 
Cascades, o n l y  i n  1984 and 1985, a l though most o f  t h e  specimens were taken  i n  
1985. Samples were c o l l e c t e d  from t h e  remaining seven a r e a s  throughout a l l  
y e a r s  o f  study. 

The d a t a  presented  a r e  mostly summarized by median, e a r l i e s t  and l a t e s t  
concept ion da t e s .  The median was used a s  a measure o f  c e n t r a l  tendency to 
f a c i l i t a t e  d e s c r i p t i o n s  o f  d i s t r i b u t i o n s  i n  p e r c e n t i l e s .  To allow f o r  
comparisons wi th  d a t a  from o t h e r  s t u d i e s ,  however, mean va lues  a r e  included i n  
t h e  t a b l e s .  Of t h e  t w o  parameters ,  t h e  mean concept ion d a t e  was u s u a l l y  1 t o  
2 days  l a t e r  than  t h e  median. 

Within each a r e a  t h e r e  was good agreement among t iming o f  concept ions each 
year ,  which allowed f o r  combining d a t a  by area.  To f u r t h e r  s imp l i fy  
d iscuss ion ,  d a t a  from some a r e a s  were pooled on t h e  b a s i s  o f  s i m i l a r  medians 
o r  t o  i n c r e a s e  sample s i ze s .  

Conception Dates by Area 

Dif fe rences  i n  t i m e  o f  breeding were ev iden t  between cows from v a r i o u s  a r e a s  
(Table 1 ) .  Median concept ion d a t e s  v a r i e d  from September 25 i n  t h e  Coast  
Range to October 8 i n  Heppner f o r  a spread o f  13 days. . I n  no r theas t  Oregon, 
median concept ion d a t e s  could  be grouped i n t o  two classes according to  t i m e  of 
breeding. Cows from Wenaha-Snake River and North Beulah, w i th  medians o f  26, 
and September 27 bred e a r l i e s t ,  whereas cows from starkey-Desolat ion,  
Chesnimnus and Heppner with medians o f  3, 4 and October 8 r e spec t ive ly ,  bred 
from 6 to 12 days  l a t e r .  (Table 1 ,  Figs .  2-4). The t iming o f  breeding was 
more uniform i n  western Oregon, wi th  median concept ion d a t e s  o f  September 25 
and 29 f o r  e l k  i n  t h e  Coast Range and South Cascades, r e s p e c t i v e l y  (Fig.  5 ) .  

Based on concept ion d a t e s  f o r  t h e  t o t a l  884 cows examined dur ing  1983-85 
(Table I ) ,  breeding took p l ace  over a 70-day per iod  wi th  t h e  e a r l i e s t  and 
l a t e s t  concept ions ind ica t ed  on  August 29 and November 7 ,  r e spec t ive ly .  The 
median concept ion d a t e  was September 30, wi th  t h e  peak o f  concept ions 
occurr ing  between t h e  l a s t  week i n  September and about  t h e  f i r s t  10 days  of  
October . 
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Fig. 1. Areas of elk reproduction collections in Oregon, 1983-85. 



Table 1. Estimated conception dates o f  e l k  co l lec ted i n  Oregon during November-January periods 1983-85. 

a Cumulative Percent i le  o f  Conceptions 
Area n Mean 2SE Ea r l i e s t  Latest Spread 

25 SO" 75 i n  days 
A 

Wenaha-Snake River 
North Beulah 
Chesnimnus 
Starkey-Desolation 
Heppner 

195" 27 Sept.20.8 20 Sept. 26 Sept. . 

83 28 Sept.kl.1 23 Sept. 27 Sept. 
50 5 Oct, 21 .7 25 Sept. 4 Oct. 

322 4 Oct. k0.7 25 Sept, 3 Oct. 
94 9 Oct. k1.2 30 Sept. 8 Oct. 

3 Oct. 5 Sept. 1 Now. 57 
1 Oct. 4 Sept. 20 Oct. 46 

12 Oct. 12 Sept. 28 Oct. 46 
11 Oct. 8 Sept. 3 Now. 56 
16 Oct. 17 Sept 1 NOW. 45 

Northeastern Oregon Tota l  744 2 Oct. k0.4 23 Sept. 1 Oct. 10 Oct. 4 Sept. 3 Nov. 60 

I South Cascades 90 1 Oct. k1.5 22 Sept. 29 Sept. 10Oct .  29Aug. 7 Now. 70 
h, 
h, 

Coast Range 50 28 Sept.kl.6 19 Sept 25 Sept. 7 Sept. 24 Oct. 47 6 Oct, 
-L 

I Western Oregon Tota l  140 30 Sept .+I .I 21 Sept. 28 Sept. 7Oc t .  29Aug. 7 Nov. 70 

TOTAL 884 2 Oct. 20.4 23 Sept. 30 Sept. 9 Oct. 29 Aug 7 Nov. 70 

a 
Standard e r ro r  i n  days. 

The 50th percen t i l e  i s  the median date, t ha t  i s ,  50% o f  the conceptions occured before and a f t e r  t h i s  date respect ively.  
C 

Number o f  days between e a r l i e s t  and l a t e s t  conception dates. 

Includes 20 conception dates from e l k  co l lec ted  i n  the Ninam un i t ,  1983 and 1984. 
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Fig. 2. Estimated conception dates of elk collected from 
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Fig.4. Comparison of estimated conception dates of elk 
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Fig. 5. Estimated conception dates of elk collected from 
two western Oregon areas, 1983 - 85. 
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Fac to r s  Inf luenc ing  Timing o f  Conceptions 

Photoperiod is considered t h e  p r i n c i p a l  f a c t o r  i n  s e t t i n g  t h e  sexua l  c y c l e  i n  
deer .  Rut t ing  i n  most ruminants i n  temperate r e g i o n s  is s t imula ted  by 
decreas ing  day l eng th  (see ~ c c u l l o c h  1969, Mi t che l l  and Lincoln 1973). There 
a r e ,  however, s e v e r a l  f a c t o r s  un re l a t ed  t o  day l e n g t h  t h a t  can also in f luence  
t h e  t ime o f  breeding. Some o f  t h e s e  f a c t o r s  w i l l  be  d iscussed  r e l a t i v e  t o  t h e  
concept ion d a t e s  observed i n  t h e  e l k  s tudied .  

Age o f  Cows --- 
To determine t h e  e f f e c t  t h a t  age  o f  t h e  cow might have on t iming of  
concept ions,  t h e  breeding d a t e s  o f  338 cows collected dur ing  1983 and 1 9 8 4 ~  
were t a b u l a t e d  by age (Table 2 ) .  There was an i n d i c a t i o n  o f  l a t e r  breeding 
among t h e  small sample o f  y e a r l i n g s ,  which had a median concept ion d a t e  o f  
October 18, c o n t r a s t e d  wi th  medians ranging from September 28 t o  October 2 f o r  
o lde r  age classes o f  females. Among a d u l t s ,  t h e r e  was a tendency f o r  e a r l i e r  
concept ion d a t e s  i n  cows 4 y e a r s  o f  age  and o l d e r  a s  compared to 2 and 3 year 
o l d s ,  b u t  t h e  d i f f e r e n c e s  were n o t  g r e a t .  Considering t h a t  on ly  a small 
number o f  y e a r l i n g s  were examined, and because over  one-half were from t h e  
Wenaha-Snake River and North Beulah a r e a s  where concept ion d a t e s  were e a r l y ,  
t h e  v a r i a t i o n s  i n  breeding d a t e s  observed among a r e a s  were n o t  a t t r i b u t e d  to 
d i f f e r e n c e s  i n  age s t r u c t u r e  among samples. 

Table 2. Estimated concept ion d a t e s  among d i f f e r e n t  age classes o f  e l k  
c o l l e c t e d  i n  Oregon, 1983 and 1984 (n = 338). 

Age Spread 
(years )  n Mean + SEa Median E a r l i e s t   ates st i n d a y s b  - 

1 12 14 O c t .  + 2.7 - 18 O c t .  29 Sept.  26 O c t .  27 
2 57 1 Oct. + 1.6 1 Oct.  8 Sept. 31 O c t .  5 3 - 
3 4 0 3 O c t .  2 1.7 2 Oct. 12 Sept.  31 O c t .  49 

4-1 0 181 1 Oct. + 0.9 - 29 Sept.  5 Sept.  3 Nov. 5 9 
11+ 48 29 Sept.  + 1.8 - 28 Sept.  7 Sept.  7 Nov. 6 1 

a Standard e r r o r  i n  days. 
b Number o f  days  between earl iest  and 1 a t e s t . c o n c e p t i o n  da t e s .  

Disturbance from Hunting - 
I n  a r e c e n t  s tudy  i n  Utah, i n t e n s i v e  hunt ing p r e s s u r e  was implicated a s  having 
i n t e r f e r e d  wi th  t h e  normal breeding season i n  e l k .  Conception d a t e s  o f  t h e  
cows i n  t h a t  s tudy  were d i s t r i b u t e d  bimodally, wi th  a 30-to-35-day per iod  
between peak f requencies  t h a t  co inc ided  wi th  t h e  r egu la r  e l k  and mule deer  
seasons  (Squibb e t  a l .  1986) . 

The ages  o f  cows c o l l e c t e d  i n  1985 had n o t  been determined a t  t h e  t ime t h i s  
paper was prepared. 



Two major hunting seasons  i n  Oregon overlapped a t  least p a r t  o f  t h e  r u t .  The 
a rchery  season extended from l a t e  August to about September 25 and t h e  g e n e r a l  
deer  season occurr$d from about  September 29 to October 10 i n  n o r t h e a s t  a r e a s  
and l a t e r  i n  western Oregon. The d i s t r i b u t i o n s  o f  concept ions f o r  t h e  e l k  
s tud ied  i n  1983-85 a r e  b a s i c a l l y  unimodal wi th  no major t roughs  o r  gaps  i n  
breeding d a t e s  t h a t  would i n d i c a t e  d i s r u p t i o n  o f  r u t t i n g  a c t i v i t y  dur ing  
per iods  o f  hunt ing (Figs.  2, 3 and 5) . 
In  Heppner a r e a ,  no concept ions  were recorded before  September 17 (Table 1, 
Fig 3 ) .  Hunter numbers were heavy i n  t h i s  a r e a  dur ing  a rchery  and g e n e r a l  
deer  seasons  (Glen Ward, Personal  Communication 1986). Because t h e  a r che ry  
season cont inued through l a t e  September, t h e  p o s s i b i l i t y  t h a t  d i s tu rbance  from 
hunting had t h e  e f f e c t  o f  de lay ing  t h e  s t a r t  o f  breeding i n  t h i s  a r e a  cannot  
be ru l ed  o u t .  Although, from t h e  d i s t r i b u t i o n  o f  concept ion d a t e s  (Fig .  3) it 
was apparent  t h a t  hunt ing a c t i v i t y  dur ing  t h e  g e n e r a l  deer  season 
(September 29-October 10) i n t e r f e r e d  l i t t l e  with t h e  r u t ,  once it was 
underway, a s  concept ions were a t  near peak l e v e l s  i n  Heppner as w e l l  a s  i n  
most o t h e r  a r e a s  dur ing  t h i s  t i m e .  

Male Se rv i ce  

E a r l i e r  s t u d i e s  o f  m o s e v e l t  e l k  i n  t h e  Tioga Unit on t h e  South Coast Range 
showed t h a t  t h e  breeding season was delayed when mature o r  branched a n t l e r e d  
b u l l s  were i n  s h o r t  supply (Hines and Lemos 1979, Hines e t  a l .  1985).  In  
t hese  i n v e s t i g a t i o n s ,  l a t e r  than  normal concept ions  and subsequent ly l a t e  
b i r t h s  occurred because o f  a sho r t age  i n  breeding b u l l s ,  which probably 
r e su l t ed  i n  many cows n o t  being se rv i ced  on t h e i r  e a r l i e s t  e s t r u s .  

The r e l a t i o n s h i p  between b u l l  r a t i o s  and concept ion d a t e s  observed i n  cows 
dur ing  t h e  1983-85 per iod  is unclear .  using p o s t  season herd composition 
counts ,  which provide t h e  o n l y  measurement o f  b u l l  numbers a v a i l a b l e ,  r a t i o s  
of  b u l l s  per  100 cows i n  n o r t h e a s t  Oregon averaged 26:100 i n  North Beulah, 
11:100 i n  t h e  Snake River p a r t  o f  Wenaha-Snake River a r e a ,  6:100 i n  
Starkey-Desolation and Heppner, and 4:100 i n  Chesnimnus and t h e  Wenaha p a r t  o f  
Wenaha-Snake River a r eas .  The e a r l i e r  concept ion d a t e s  i n  North Beulah and 
Snake River u n i t s  do  co inc ide  wi th  a higher  propor t ion  o f  b u l l s  seen i n  t h e s e  
a reas .  But t h e  r eve r se  was t h e  c a s e  f o r  t h e  Wenaha p a r t  o f  Wenaha-Snake River 
a r e a ,  where concept ion d a t e s  were e a r l y  (median o f  September 26 ) ,  however, t h e  
r a t i o  of  b u l l s  w a s  on ly  4:100 cows, which is a s  low o r  lower than  t h e  a r e a s  
with much l a t e r  breeding d a t e s  (Fig.  6)  . 
Simi l a r ly ,  t h e  a s s o c i a t i o n  between b u l l  numbers and concept ion d a t e s  is poor ly  
def ined  i n  western Oregon. % u l l  r a t i o s  p o s t  season averaged 4:100 cows i n  t h e  
South Cascades d e s p i t e  a median concept ion d a t e  o f  September 29 which is no t  
considered l a t e  r e l a t i v e  t o  o t h e r  median d a t e s  f o r  Oregon. On t h e  Coast 
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Fig. 6. Range and median conception dates of elk in Oregon, 1983- 85. 
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Range, b u l l  r a t i o s  averaged 4:100 i n  t h e  no r th  p o r t i o n  and 12:100 i n  t h e  south  
po r t ion ;  y e t ,  d e s p i t e  t h e  d i f f e r e n c e  i n  b u l l  r a t i o s ,  t h e  cows (one-half o f  t h e  
sample o f  cows were from nor th  and south  p a r t s ,  r e spec t ive ly )  conceived e a r l y  
with a median d a t e  o f  September 25 (Fig. 6 ) .  

From review o f  t h e  above f i n d i n g s ,  it is apparent  t h a t  t h e r e  was no c l e a r  
p a t t e r n  t o  l i n k  p o s t  season b u l l  r a t i o s  wi th  concept ion d a t e s  o f  cows dur ing  
1983-85. It is poin ted  o u t ,  however, t h a t  such a r e l a t i o n s h i p  is d i f f i c u l t  t o  
t e s t  using p o s t  season b u l l  i nven to r i e s .  For example, r e c e n t  r ad io t e l eme t ry  
work has  shown t h a t  b u l l s  f r equen t ly  spend t h e  r u t  i n  a r e a s  o t h e r  than  where 
they  were observed dur ing  l a t e  winter  herd composition counts  (Leonard 
Er ickson , Personal  Communication 1986) . 
Geog raph ic Locat ion 

There was no r e l a t i o n s h i p  between t i m e  o f  breeding and north-south l o c a t i o n  o f  
a r e a s  where cows were c o l l e c t e d .  Using mcky  Mountain e l k  a r e a s  a s  an 
example, median concept ion d a t e s  v a r i e d  from e a r l y  t o  l a t e  among t h e  most 
n o r t h e r l y  a s  w e l l  a s  t h e  most s o u t h e r l y  a r e a s  (Fig.  6 ) .  Conceptions i n  
M o s e v e l t  e l k  cows o f  ,western Oregon occurred  on t h e  average about  t w o  t o  
t h r e e  days e a r l i e r  t han  f o r  ~ o c k y  Mountain e l k  cows i n  no r theas t  Oregon 
(Table 1 ) .  Whether o r  n o t  t h i s  smal l  d i f f e r e n c e  w a s  r e l a t e d  t o  g e n e t i c  
v a r i a t i o n  o r  t o  d i f f e r e n t  environmental c o n d i t i o n s  is unknown. 

Phys ica l  Condit ion 

Findings from s e v e r a l  s t u d i e s  show t h a t  n u t r i t i o n  can a f f e c t  t h e  t ime o f  
breeding i n  ce rv ids .  McCulloch (1969) r epo r t ed  t h a t  Tule e l k  ( C .  - - e. nannodes) 
bred e a r l i e r  dur ing  y e a r s  o f  abundant forage  as con t r a s t ed  t o  y e a r s  o f  poor 
food product ion.  Haagenrud and Markgren (1974) found t h a t  v a r i a t i o n s  i n  
phys i ca l  cond i t i on  o f  female m o o s e  (Alces a l c e s ) ,  which appa ren t ly  r e s u l t e d  -- 
from d i f f e r e n t  winter  snow cond i t i ons ,  inf luenced t h e  t i m e  o f  e s t r u s  dur ing  
t h e  subsequent f a l l .  Mi tche l l  and Lincoln (1973) working wi th  red dee r  (C. - 
elaphus)  i n  Scot land showed t h a t  h inds  i n  good body cond i t i on  tended t o  
conceive e a r l i e r  t h a t  t hose  i n  poor condi t ion .  A s i m i l a r  r e l a t i o n s h i p  was 
ev iden t  f o r  M o s e v e l t  e l k  cows examined i n  a 1968 s tudy  i n  Oregon (Fig. 7 ) .  

Unfortunately,  no information on  phys i ca l  cond i t i on  i s  a v a i l a b l e  t o  compare 
with t h e  d i f f e r e n t  d a t e s  o f  concept ion apparent  i n  n o r t h e a s t  Oregon a r e a s  
during 1983-85. But cons ider ing  d a t a  a v a i l a b l e  from o t h e r  i n v e s t i g a t i o n s ,  t h e  
l e v e l  o f  body cond i t i on  may w e l l  have exe r t ed  a s t rong  inf luence  i n  
determining t h e  breeding d a t e s  observed. 

Conception Dates o f  Elk--Other S tud ie s  

Except f o r  e a r l i e r  breeding d a t e s  i n  cow e l k  from Alber ta  province Canada, 
t h e r e  w a s  c l o s e  agreement between mean d a t e s  o f  concept ion i n  t h e  c u r r e n t  
s tudy  and d a t e s  publ ished f o r  e l k  i n  o t h e r  s t a t e s  (Table 3 ) .  The average 
breeding d a t e s  o f  cows c o l l e c t e d  dur ing  1967-68 and 1983-85 pe r iods  i n  Oregon 
were v e r y  s i m i l a r  w i th in  t h e  r e s p e c t i v e  n o r t h e a s t  and western a reas .  
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a 
Table 3. Estimated conception dates of elk as reported from western states and provinces. 

Locat ion Years 
collected n Mean Earliest Latest Source 

Nat '1 Bison Range, MT 
North Yellowstone Park, MT 
San Juan Basin, CO 
Jasper Park, Alberta 
Banff Park, AlberEa 
Willapa Hills, WA , Northeastern Oregon 

h( 
W - I Western OregonC 

3 Oct. 
6 Oct. 
2 Oct. 

19 Sept. 
11 Sept. 
28 Sept. 

2 Oct. 
1 Oct. 

28 Sept. 
30 Sept. 

17 Sept. 
24 Sept. 
11 Sept. 

1-5 Sept. 
1-5 Sept. 
10 Sept. 
10 Sept. 
4 Sept. 

19 Aug. 
29 Aug. 

31 Oct. 
25 Oct. 
24 Oct 

11-15 Oct. 
21-25 Sept. 

22 Nov. 
8 Nov. 
3 Nov. 

17 Nov. 
7 Nov. 

Morrison et al. 1959 
t1 I 1  I t  

Boyd and Ryland 1971 
Flook 1970 
I 1  11 

Kuttel 1975 
Trainer 1971 
This study 
Trainer 1971 
This study 

a Dates determined from growth curve of known-age embryos. 

Year of breeding season. 
C Roosevelt Elk, 



CONCLUSIONS 

From t h e  concept ion d a t e s  s tud ied ,  it was ev iden t  t h a t  cows from Chesnimnus, 
Starkey-Desolation and Heppner bred l a t e r  than  i n  o t h e r  a r e a s  sampled. 
Applying a g e s t a t i o n  per iod  o f  255 days (i-e., t h e  mid-point o f  t h e  247 t o  
262 days  l i s t e d  f o r  e l k  i n  Morrison e t  al. 1959) to  t h e  median concept ion 
d a t e s  i n  t h e s e  a r e a s ,  t h e  median d a t e s  o f  p a r t u r i t i o n  would be about  June 15 
f o r  Chesnimnus and Starkey-Desolation and June 20 f o r  Heppner. Such e s t i m a t e s  
suggest  l a t e  ca lv ing  dates i n  t h e s e  areas, a s  Murie (1951) repor ted  t h a t  e l k  
c a l v e s  were g e n e r a l l y  born between mid-May and mid-June. S imi l a r ly ,  Johnson 
(1951) gave May 21 to June  12 a s  t h e  b i r t h  season f o r  e l k  t h a t  he s t u d i e d  i n  

Montana. The impact t h a t  t h e  r e l a t i v e l y  la te  breeding d a t e s  i n  t h e  c u r r e n t  
s tudy might u l t ima te ly  have on c a l f  c r o p s  is unknown. But it would be 
expected t h a t  o f f s p r i n g  born l a t e r  than  normal might have reduced chances f o r  
s u r v i v a l  a s  compared t o  those  born e a r l i e r  i n  t h e  season. 

Hunting a c t i v i t y  a t  l e v e l s  experienced dur ing  1983-85 d i d  n o t  i n t e r u p t  t h e  
r u t .  From d a t a  a v a i l a b l e ,  it could  n o t  he determined i f  d i s tu rbance  from t h e  
a rchery  season had any in f luence  on t h e  r e l a t i v e l y  la te  i n i t i a t i o n  o f  
concept ions i n  Heppner 'area.  

There was n o t  a c o n s i s t e n t  c o r r e l a t i o n  between p o s t  season b u l l  r a t i o s  and 
concept ion da t e s .  But such a r e l a t i o n s h i p  is d i f f i c u l t  to  i d e n t i f y  wi thout  
information on r a t i o s  o f  b u l l s  j u s t  p r i o r  t o  t h e  r u t .  

I n t e r f e r e n c e  from hunting and a l s o  inadequate  male s e r v i c e  have f r equen t ly  
been mentioned a s  f a c t o r s  t h a t  can  d i s r u p t  t h e  t i m e  o f  breeding i n  e lk .  There 
is some d a t a  from o t h e r  s t u d i e s  t o  suppor t  t h e s e  views. Nevertheless ,  t h e r e  
is a l s o  evidence t h a t  body cond i t i on  o f  cows a f f e c t s  t iming o f  concept ions.  
The e x t e n t  t h a t  varying l e v e l s  o f  phys i ca l  cond i t i on  o f  females f i g u r e d  i n  t h e  
d i f f e r e n c e s  i n  concept ion d a t e s  observed i n  n o r t h e a s t  Oregon a r e a s  was n o t  
determined, s i n c e  no measurements o f  f a t  r e s e r v e s  were taken from t h e  cows 
examined. But it may w e l l  be t h a t  n u t r i t i o n ,  as modified by d e n s i t y  o f  
animals o r  h a b i t a t  condi t ion ,  played a major r o l e  i n  r egu la t ing  t h e  t iming o f  
concept ions i n  t h e  cows s tudied .  
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DISCUSSION 

Question: For concept ions what sort o f  sample s i z e s  were there .  

Answer: There ' s  a sample o f  25 animals  there.  They were c o l l e c t e d  i n  
November and t h i s  was i n  t h e  1967-68 c o l l e c t i o n s  from t h e  Millicoma Tree  
Farm. It's i n  a t hes i s .  I might p o i n t  o u t  t h a t  i n  t h a t  type  o f  d a t a ,  i t ' s  
very important  t o  c o l l e c t  it a s  soon as p o s s i b l e  a f t e r  t h e  breeding season. 
I f  you go  l a t e r ,  you don ' t  see much o f  a r e l a t i o n s h i p  and I th ink  t h i s  is 
because cond i t i on  may change. I n  o t h e r  words, a cow t h a t  was i n  good 
cond i t i on  dur ing  t h e  r u t ,  may n o t  be  i n  good cond i t i on  l a t e r  on r e l a t i v e  t o  
o thers .  

Question: Chuck, your l a s t  s ta tement  about animal d e n s i t y  and probable 
e f f e c t s  on  body condi t ion .  I ' m  s u r e  you 're  aware t h a t  Buechner had some d a t a  
publ ished i n  t h e  North American ~ r a n s a c t i o n s  about  '53 or '55 where w e  d i d  
some i n t e n s i v e  h a r v e s t s  i n  n o r t h e a s t  Oregon, p a r t i c u l a r l y  i n  M i l l  Creek 
watershed i n  t h e  Walla Walla. He had concept ion r a t e s  i n  y e a r l i n g s  and he  had 
f ~ s $ g a s e s  i n  concept ion r a t e s  i n  a l l  c l a s s e s  o f  females. Are you aware o f  



Answer: Y e s .  

Question: Did you s e e  any r e l a t i o n s h i p  between previous  yea r s '  l a c t a t i o n  a t  
a l l ?  

Answer: For cows i n  southwestern Oregon here ,  t h o s e  t h a t  a r e  i n  t h e  b e s t  
phys i ca l  cond i t i on ,  a r e  t h e  cows t h a t  a r e  dry .  The ones  t h a t  a r e  i n  t h e  
poores t  p h y s i c a l  cond i t i on  a r e  t hose  t h a t  a r e  wet. That  is  probably due to 
t h e  s t r e s s  o f  l a c t a t i o n .  Th i s  is a common f a c t o r  t h a t ' s  working i n  r ed  dee r ,  
p a r t i c u l a r l y  i n  Scot land i n  ha r sh  h a b i t a t s  t he re .  I t 's  t h e  very  same thing.  
I would expec t  a l a c t a t i n g  cow from t h i s  a r e a  a s  being a t  t h e  lower l e v e l  of 
phys i ca l  condi t ion .  T h a t ' s  what you'd expect .  Conversely, a d r y  c o w  would be 
i n  much b e t t e r  p h y s i c a l  condi t ion .  

Question: Chuck, I don ' t  t h i n k  B i l l  Hines h a s  made it back ye t .  H e  was on 
t h e  broken down bus and h e  was going to  address  t h e  Matson Creek-Fall Creek 
s tudy  i n  t h i s  a rea .  Only about  two-thirds  o f  t h e s e  people rece ived  t h a t  s tudy  
i n  t h e i r  packets .  Would you speak b r i e f l y  t o  t h e  r e s u l t s  o f  t h a t  s tudy  a s  f a r  
as b u l l  r a t i o s  and how t h a t  judgement w a s  made? 

Answer: We went through one o f  t h e  a r e a s  today. T h i s  is h i s  f ree-ranging e l k  
herd. H e  had hun t s  i n  t w o  a r eas .  I n  one a r e a  they  c losed  t h e  season on b u l l s  
f o r  one year .  There was no b u l l  hunt ing i n  t he re .  A s  a r e s u l t ,  i n  t h e  second 
year ,  when they  made c o l l e c t i o n s  of reproduct ive  tracts o f  both a r e a s ,  what 
you had i n  one a r e a  was, f o r  Oregon s tandards ,  a r a t h e r  h igh  r a t i o  o f  
branch-antlered b u l l s .  I n  t h e  o t h e r  a r e a  it was v e r y  l o w .  I th ink  t h e  
preseason r a t i o  o f  branch-antlered b u l l s  w a s  something l i k e  less than  1 or 2 
per  100 cows and he saw a g r e a t  d i f f e r e n c e  i n  concept ion d a t e s  a s  a r e s u l t  o f  
t h i s .  I n  t h e  Matson Creek a r e a  where you had t h e  h igher  b u l l  r a t i o s ,  he had 
concept ion r a t e s  i n  a d u l t  animals  t h a t  were running something l i k e  15 to 20 
pe rcen t  h igher  than  i n  t h e  F a l l  Creek a r e a  where b u l l  r a t i o s  were l o w .  H e  
also saw a d i f f e r e n c e  i n  t iming o f  concept ions a s  a r e s u l t  o f  a ve ry  low b u l l  
r a t i o  i n  F a l l  Creek. Conception d a t e s  were, I th ink ,  about  a week later,  
maybe longer  i n  F a l l  C r e e k  as compared t o  Matson Creek. And t h e  cows i n  
Matson C r e e k  were i n  much b e t t e r  phys i ca l  condi t ion .  So, t h a t ' s  kind of  t h e  
essence o f  t h e  s tudy.  

Question: Thi s  is going t o  sound more l i k e  a s ta tement .  Maybe y o u ' l l  have 
some comment on it i n  o rde r  to  g e t  t h e  message a c r o s s  f o r  managers here.  The 
r e s u l t s  o f  t h a t ,  a s  b e s t  I can  r e c a l l ,  was t h a t  a judgement was made t h a t  
somewhere i n  t h e  range o f  2-10 older-age class b u l l s  per  100 cows i n  t h e  r u t  
was what w e  should have. The reason f o r  t h e  range was dependent on cow 
phys i ca l  cond i t i on  and demand. With t h a t  d a t a ,  w e  made a management d e c i s i o n  
f o r  a l l  o f  western Oregon t h a t  w e  would have, a t  least as a t a r g e t ,  no l e s s  
than 7 b u l l s  per  100 cows post-season, over-winter,  t h i s  t r a n s l a t e s  t o  6 b u l l s  
per 100 cows i f  w e  were o u t  t h e r e  looking a t  them i n  t h e  r u t .  Maybe you can  
add t o  t h a t .  

Answer: Well, I t h ink  t h a t ' s  what it s a y s  i n  here.  I th ink  he ( B i l l  Hines) 
recommends f i v e  and wi th  t h e  spread  t h a t  you've mentioned. 

Qu@stion: We recommended 6 i n  t h e  r u t .  

Answer: Yeah, t h a t ' s  preseason. 
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Abstract: Population growth rates during the initial phase of irruption in 
three elk (Cervus elaphus) populations in Washington state were compared. Two 
of the elk populations experienced irruptive growth after introduction into 
new geographic areas (Rocky Mountain elk), while the other grew exponentially 
during recolonization of the Mt. St. Helens blast zone (Roosevelt elk). 
Maximum observed growth rates in the three populations differed, depending on 
degree of hunting mortality and immigration. 

The growth rate of the Mt. St. Helens population exceeded "intrinsic growth 
rate" (i.e. "r" max.) due to reproduction alone. Immigration was believed to 
be a significant contribution to growth. The Cedar River Watershed elk 
population in the western Washington Cascades was below "r maxw because elk 
were lost to illegal hunting mortality, and emigration. The Arid Lands 
Ecology Reserve elk population, in sagebrush-steppe of central Washington most 
closely approached maximum "r-max" because emigration, and mortality were 
minimal. Immigration was not a significant factor. 

The comparisons ind'icate potential affects of the different mortality, 
reproduction, immigration, and emigration levels. The results also indicate 
that potential elk population growth rates vary under different environmental 
conditions. 

A population's intrinsic growth rate, "r", is an important population 
characteristic that is used in a great number of population models (i.e., 
logistic growth, sustained yield models, etc.). An estimate of "r" can be 
useful in evaluating the demographic vigor of a given population relative to 
other populations or under different habitat management systems. Birch (1960) 
suggested that "r" was a measure of a population's genetic fitness. 
Unfortunately, the value of "r" is seldom known. 

Measures of population growth have been variously defined. The "biotic 
potentialn of a population is defined as the "theoretical, genetically imposed 
upper limit on a populations rate of growth' (Bailey, 1984:144). The 
"intrinsic rate of growthn has been defined as the rate at which a population 



grows when no r e sou rces  (e.g. food, s h e l t e r ,  space,  and water) is i n  s h o r t  
supply  (Caughley 1977).  This  growth r a t e  is t h e  g e n e t i c a l l y  imposed upper 
l i m i t ,  i n t e r a c t i n g  wi th  t h e  q u a l i t y  of t h e  environment (Andrewartha and Bi rch  
1954).  Qua l i t y  he re  r e f e r s  t o  weather,  s u i t a b i l i t y  o f  food, s u i t a b i l i t y  o f  
ne s t i ng  sites, and so on (Caughley 1977) , and n o t  amount o f  food, cover ,  etc. 
Figure 1 c o n t r a c t s  " b i o t i c  p o t e n t i a l " ,  " i n t r i n s i c  growth r a t e " ,  and l o g i s t i c  
growth. 
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Figure  1. A g r a p h i c a l  comparison of  t h e  d i f f e r e n t  t ypes  o f  growth. 

In  t h e  p re sen t  paper w e  compare i n t r i n s i c  growth r a t e s  f o r  t h r e e  e l k  (Cervus 
elaphus)  popu la t i ons  based on annual  popula t ion  e s t i m a t e s  spanning t i m e  

- p e r i o d s  o f  f i v e  o r  more years .  The i n t r i n s i c  growth r a t e  " r"  is def ined  a s  
t h e  growth r a t e  o f  a popula t ion  t h a t  is n o t  exper ienc ing  any density-dependent 
r egu la t i on  (i.e., n o t  having passed t h e  i n f l e c t i o n  p o i n t  o f  l o g i s t i c  growth) .  
M o r t a l i t y  f a c t o r s  such as a c c i d e n t s ,  p r eda t ion ,  and old-age may be o p e r a t i v e  
on t h e  populat ion.  Reproductive r a t e s  a r e  considered to be a t  maximum l e v e l s  
p o s s i b l e ,  g iven  c o n d i t i o n s  i n  t h e  s p e c i f i c  environment (i.e., fo rage  q u a l i t y ,  
weather,  and s o  on) . 
The t h r e e  popula t ions  s t u d i e d  a r e  a l l  " i r r u p t i v e "  popula t ions ;  t h a t  is, 
popu la t i ons  invading new t e r r i t o r i e s  (Bai ley  1984). Two of  t h e  popu la t i ons  
r ep re sen t  e l k  range expansions,  whi le  t h e  t h i r d  r e p r e s e n t s  e l k  r eco lon iz ing  an 
a r e a  depopulated by vo lcan i c  d i s tu rbance .  

STUDY AREAS 

Two o f  t h e  t h r e e  popu la t i ons  s t u d i e d  were l oca t ed  i n  t h e  c o a s t a l  c o n i f e r o u s  
f o r e s t  zone o f  western Washington, while  t h e  t h i r d  was l oca t ed  i n  t h e  
shrub-steppe o f  e a s t e r n  Washington. The h a b i t a t  c o n d i t i o n s  i n  each a r e a  were 
d i s t i n c t l y  d i f f e r e n t .  



The Cedar River Watershed (CRW) e l k  popula t ion  is loca t ed  65 km e a s t  o f  
S e a t t l e  i n  t h e  Cascade Munta ins .  The s tudy  a r e a  is i n t e n s i v e l y  managed 
con i f e rous  f o r e s t .  The CfiW cove r s  approximately 365 km2, with e l e v a t i o n s  
ranging from 180 t o  1520 meters .  By 1985, n e a r l y  t h e  e n t i r e  CRW had been 
converted t o  second growth Douglas f i r  f o r e s t ,  Vegetat ion,  c l ima te ,  and 
topography a r e  descr ibed  i n  Schoen (1977). 

Elk f i r s t  appeared i n  t h e  CRW i n  t h e  mid-19601s, probably a s  a r e s u l t  o f  
i n t r o d u c t i o n s  of  Rocky Mountain e l k  (C. e laphus  n e l s o n i )  from Yellowstone i n  
t h e  e a r l y  1900's i n  P i e rce  County t o  t h e  sou th ,  and Yakirna County t o  t h e  west 
(Schoen 1977) . Closure o f  CIiW to  hunter  acces s  has  prevented l e g a l  ha rves t  o f  
e l k  i n  t h e  s tudy  a r e a ,  

The M t ,  S t .  Helens (MSH) e l k  popula t ion  included i n  t h e  present  s tudy  is found 
in  northwest  s e c t i o n  of  t h e  volcanic  b l a s t  zone. The s tudy  a r e a  inc ludes  225 
km2 w i t h i n  p o r t i o n s  o f  t h e  Green and  or t h  Fork Toutle  River d ra inages ,  and 
ranges i n  e l e v a t i o n  from 240 t o  1200 meters,  Th i s  a r e a  w a s  s i m i l a r  t o  t h e  CRW 
be fo re  t h e  1980 vo lcan ic  e rup t ion ,  which e l imina ted  m o s t  o f  t h e  e x i s t i n g  
con i f e rous  f o r e s t s  i n  t h e  s tudy  a r e a ,  Curren t  vege ta t ion  communities i n  t h e  
s tudy  a r e a  g e n e r a l l y  resemble r e c e n t  c l ea r - cu t s  t h a t  have been burned. 
Recovery o f  t h e  vege ta t ion  i n  t h e  b l a s t  zone has  been descr ibed  by Means e t  
a l .  (1982) , Mams and Adams (1982) , and Stevens e t  a l .  ( i n  p r e s s )  . 
The m a j o r i t y  o f  t h e  e l k  i n  t h e  MSH s tudy  a r e a  were k i l l e d  i n  t h e  May, 1980 
e rup t ion ,  The e l k  herd i n  t h e  a r e a  be fo re  t h e  e rup t ion  was thought t o  have 
r e s u l t e d  from remnant herds  o f  m s e v e l t  e l k  (C. e laphus  r o o s e v e l t i ) ,  with 
p o s s i b l e  mixing o f  Rocky Mountain e l k  introduced i n t o  t h e  Yakima a r e a  w e s t  o f  
t h e  Cascade c r e s t   erril ill e t  a l .  i n  p r e s s )  , Since 1982, e l k  have been. 
harves ted  i n  c o n t r o l l e d  permit  hunts .  

The Arid Lands Ecologica l  Reserve ( A m )  is a 330 km2 por t ion  o f  t h e  U.S, 
Dept, o f  Energy's Hanford S i t e ,  l oca t ed  i n  south-cent ra l  Washington, 16 km 
northwest  o f  Richland. Eleva t ions  vary  from 150 to 1090 meters.  The ALE s i t e  
l i e s  i n  t h e  r a i n  shadow o f  t h e  Cascade M u n t a i n s  on t h e  w e s t ,  r e s u l t i n g  i n  an 
a r i d  c l ima te ,  with h o t  summers and coo l  win ters .  The ALE s i te  is loca t ed  i n  
t h e  Artemeisia  tridentata/Agropyron spicatum, shrub-steppe zone (~aubenmi re  
1970). The s tudy  s i t e  is descr ibed  i n  d e t a i l  by McCorquodale (1985) and 
Vaughn and Rickard (1977). 

Elk were f i r s t  noted on t h e  ALE Reserve i n  1972 (Rickard e t  a l .  1977)- They 
a r e  thought  t o  have come t o  t h e  s i t e  from e l k  introduced i n  t h e  Yakima area .  
The e l k  a r e  n o t  hunted as long a s  they  remain i n  t h e  ALE Reserve, which is 
c losed  to hunter  access .  

METHODS 

Populat ion Es t imates  

Elk popula t ion  e s t i m a t e s  f o r  t h e  t h r e e  a r e a s  were obta ined  using s e v e r a l  
d i f f e r e n t  methods. populat ion e s t ima te s  of t h e  CRW e l k  were obta ined  fo r  t h e  
per iod  from 1970 t o  1982. ~ l k  numbers were es t imated  from he l i cop te r  counts ,  
road t r a n s e c t s  censuses  (Schoen 1977) , and mar k-recapture censuses  (Paige,  i n  
Prep.) - 



The MSH elk population estimates for the period 1982-1985 were derived from 
helicopter counts of elk in quadrats chosen randomly without replacement 
(Merrill et al. in press). The 1981 estimate was provided by the Washington 
Department of Game. 

The ALE elk population size was determined from direct aerial counts of the 
entire population (McCorquodale 1985). 

Calculation of Growth Rates 

The growth rates of the three elk populations were calculated from population 
estimates made in the same time period each year, over a number of years. The 
population growth rate, "rn, was calculated by least squares linear regression 
of the natural log of elk population numbers over time. The slope of the line 
is the estimate of "ru. 

RESULTS 

The factors known to be affecting elk population growth in the three study 
areas are summarized in Table 1. The estimations of intrinsic growth rates in 
the three populations range from 0.21 to 0.32 (Table 2). The CRW population 
had the lowest r value, and the greatest amount of variation (Figure 2). This 
variation may be due to the use of different techniques used to estimate 
population size. However, since 1977 the estimates were all calculated by 
mark-recapture methods. 

The observed growth rate in the MSH elk population of 0.29 is greater than can 
be accounted for by reproduction alone (Figure 3). When the population 
estimates are adjusted to reflect the population growth without the removal of 
elk through controlled permit hunting, the growth rate would be 0.35 (Figure 
4, curve A). 

The expected MSH elk population growth, based on reproductive potential and 
available age structure data, assuming the only mortality was legal hunting, 
results in a growth rate of 0.24 (Figure 4, curve C). This comparison 
indicates that between 34 percent (1982) and 68 percent (1984) of the observed 
population growth may be attributed to immigration. These percentages would 
be even greater if natural mortality was a factor in these years (Merrill et 
al. in press). If the MSH elk population estimates were adjusted to eliminate 
hunting mortality and immigration, the growth rate would be approximately 
0.30. 

The ALE elk population growth rate was calculated to be 0.22 over the period 
1975-1985 (Figure 5). However, in the period from 1982-1985, when the most 
intensive elk studies were in progress, the growth rate was 0.32. No hunting 
mortality or immigration were recorded during this latter time period 
(McCorquodale 1985). 



Table 1. Characteristics of the elk populations understudy. 

Population Population Regulation Features 

Cedar River 

ALE Reserve 

Moderate emigration and immigration 
Some "illegal" hunting mortality 

No known emigration or immigration 
Minor hunting mortality 

Mt. St. Helens High immigration 
Moderate, regulated hunting mortality 
Some illegal hunting 

Missouri No immigration or emigration 
Some hunting mortality 

Table 2. Estimated "intrinsic growth rate" (r-max) of three elk populations 
in Washington state, and a captive herd in Missouri. 

Population Period Sample " r-max" r2 

Cedar River 

ALE Reserve 

ALE Reserve 

Mt. St. Helens 

Mt. St. I3elens1 

Mt. St.   el ens^ 

Mt. St.   el ens^ 

Missouri 

  is sour i l 

Mt. St. ~elensl - Corrected for elk harvests 
Mt. St.   el ens^ - Corrected for elk immigration 
Mt. St.   el ens^ - Corrected for harvests and immigration 
  is sour i l - Corrected for elk harvests 
* Significant at P < 0.01 



ELK POPULRTION GROUTH - CEDRR RIVER 

YERR 

Figure 2. Estimates of elk population size, regressed over time for 
the Cedar River Watershed. 

ELK POPULRTION GROWTH - HT. ST. HELENS 

YEFIR 
Figure 3. Estimates of the observed Mt. St. Helens elk population 

regressed over time. 



ELK POPULATION GROWTH - HT. ST. HELENS 

600 - A - Corrected for harvests (.35) 
540 - B - Observed numbers (.29) 
480 - C - No immigration ( . 2 4 )  
420 - 
360 - 

b 
&z 300 - 
W 

YERR 
~igure 4. A comparison of the observed growth curve, and curves 

adjusted for immigration (C) and harvest mortality (A). 

ELK POPULRTION GROWTH - RE RESERVE 

Figure 5. Estimates of elk population size, regressed over time 
for the ALE Reserve study site. 



DISCUSSION 

Estimates of intrinsic growth rates are important for determining the speed at 
which a population can grow and respond to different levels of hunting 
harvests. Intrinsic growth rates for elk are not readily available. Murphy 
(1963) reported a growth rate of 0.27 for a lightly harvested, captive elk 
population, which was corrected to 0.30 when known harvest mortalities were 
included in the population numbers. 

Intrinsic growth rates calculated for two washington elk populations are 
comparable to that reported by Murphy. Where growth rates do not reflect 
hunting mortality or substantial immigration, the values ranged from 0.30 to 
0.32. The exception is the CRW population. 

Demographically, the CRW elk population apparently differs from the other two 
elk herds in two respects. First, data from herd composition counts and 
reproductive tract collections suggest that the elk from CRW have lower 
yearling fecundity; 31 calves per 100 yearlings from MSH (Merrill et al. 
1984), and 11 calves for 100 yearlings for CRW (Schoen 1977). Yearling 
fecundity rates are not available from the ALE study area. 

Second, survival rates of elk in the CRW study area are lower than in the 
other two areas. Elk mortalities, both adult and calf, are commonly noted in 
CIZW (Paige, in prep), while in the ALE area no natural mortalities have been 
noted, and few natural mortalities have been noted in the MSH area. Nelson 
and Peek (1982) indirectly assess the affect in changes in calf, yearling, and 
adult mortality on intrinsic growth rates. Their results indicated that 
survival rates have a greater impact on the r value than does fecundity, 
especially the fecundity of yearlings. 

The relatively low growth rate observed in the CRW area may reflect less 
productive elk habitat resulting in lower reproductive and survival rates. 
The lower survival rates may be due to relatively high poaching rates, and/or 
lower habitat quality due to the rapid conversion of the majority of the CRW 
to second growth forest stands. This second hypothesis is supported by lower 
blood parameter values in CRW, suggesting reduced physical condition in 
comparison to MSH elk (Merrill et al. 1984, Paige in prep.). 

The use of a single statistic, such as r as an index of demographic vigor to 
predict future population trends has been criticized by Hanks (1981). The 
high r value of the reindeer population on St. Matthews Island indicated that 
the population was in "good conditionn, yet the population experience a 
spectacular crash. An index of physiological condition, used in conjunction 
with the growth rates could have resulted in different conclusions regarding 
demographic vigor. 

The understanding of intrinsic growth rates may be most useful in the 
comparison of conditions between areas. This has been noted in the discussion 
of the r values for CRW and the other two areas. 



While enumeration o f  popula t ion  numbers is s u b j e c t  to  many types  o f  b i a s  
(Caughley 1977),  e s t i m a t e s  o f  popu la t i on  numbers i n  t h e  MSH and ALE s tudy  
s i tes  a r e  g r e a t l y  f a c i l i t a t e d  by t h e  very  open t e r r a i n .  The ALE r e s e r v e  
popula t ion  e s t i m a t e s  a r e  thought  to  be  t o t a l  popu la t i on  counts .  A l s o ,  t h e  
c o n t r o l l e d  n a t u r e  o f  t h e  ALE s i te  h a s  r e s u l t e d  i n  a g r e a t e r  p r e c i s i o n  i n  t h e  
understanding o f  f a c t o r s  t h a t  cou ld  a f f e c t  popula t ion  growth. Hence, t h e  
e s t i m a t e  o f  r  f o r  t h i s  popula t ion  l i k e l y  r e p r e s e n t s  a r e a l i s t i c  e s t i m a t e  o f  
t h e  maximum r f o r  e l k .  
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DISCUSSION 

Question: Can w e  assume t h a t  a l l  t h e s e  popula t ions  are i n  about  t h e  same 
p l a c e  i n  t h e  l o g i s t i c  curve  and a r e  comparable. O r ,  a r e  some o f  them 
th rea t en ing  t o  run i n t o  a density-dependent f a c t o r ?  

Answer: The high,  t h e  -99 R-square va lue  would i n d i c a t e  t h a t  t h a t  model is a s  
good a f i t  as you could  poss ib ly  g e t .  So t h e r e  is no i n d i c a t i o n  o f  
n o n l o g i s t i c  growth. The Cedar River  popula t ion  is a l i t t l e  b i t  more 
problematic.  There was t h a t  l i t t l e  b l i p  you saw i n  the re .  We're n o t  s u r e  i f  
t h a t  l a s t  d a t a  p o i n t  i s  a real good one. I t h i n k  t h e  Cedar River one is t h e  
on ly  one t h a t  might be s o r t  o f  t a p e r i n g  o f f  b u t  i f  you t a k e  o u t  t h a t  one b l i p  
and you t a k e  o u t  t hose  t w o  p o i n t s  w e  l eve l ed  o f f  and assume t h a t  were t h e  
case, a c t u a l l y  t h e  R-value up  to  t h a t  p o i n t  would even be higher .  So, I th ink  
we t r y  to c o n t r o l  f o r  t h a t  a s  much a s  poss ib l e .  

Question: Did you s a y  t h a t  on  t h e  Reserve you don ' t ' have  immigration? 

Answer: W e  don ' t  t h ink  t h e r e  is ve ry  much r i g h t  now. It looks  l i k e  t h e r e  was 
a sort  o f  a s i n g l e  b u r s t  o f  animals  t h a t  co lonized  t h e  a rea ,  and they  may have 
been augmented. S c o t t ' s  he re  and maybe he  would l i k e  to comment on  t h a t  so I 
don ' t  p o n t i f i c a t e  t o o  much. 

Question: Tha t ' s  a good cho ice  o f  words. I w a s  t h ink ing  i f  you don ' t  have 
emigrat ion and you know t h a t  t h e y ' r e  t h e r e  now, and they  weren't  before ,  maybe 
we ought to b u i l d  a sh r ine .  Sounds l i k e  d i v i n e  i n t e r v e n t i o n  t o  me.  

Answer: W e l l  t h e r e  was c o l o n i z a t i o n  b u t  t h e r e  is  no immigration cont inuing  
s ince ,  obviously. 

Answer: Bas ica l ly ,  w e  had a sma l l  group t h a t  came i n  o r i g i n a l l y  and those  
seem t o  be t h e  ones t h a t  have r e s u l t e d  i n  t h e  popula t ion  t h a t  is t h e r e  now. 



EZOOSEVELT ELK CALF RATIOS FROM GRASSLAND VERSUS FORESTLAND, N. W. OREGON 

A. DOUG TAYLOR, Oregon Dept. of  F i sh  and Wildl i fe ,  Tillamook, OR 97141 

Abstract: Elk herd c l a s s i f i c a t i o n  observed on t h e  Northwest Coast of  Oregon 
ind ica tes  t h a t  t h e  a v a i l a b i l i t y  of  domestic g r a s s  increases  c a l f  production an 
average o f  33 percent.  Ten yea r s  of  d a t a  i n d i c a t e  t h a t  herds t h a t  f i n d  access  
to grass lands  cons i s t en t ly  outproduce s imi la r  herds  t h a t  a r e  found over one 
and one ha l f  m i l e s  away from such g r a s s  forage. 

The Saddle Mountain Wi ld l i f e  Management u n i t  is comprised of  approximately 
800 square miles (1,280 km) o f  c o a s t  range i n  t h e  extreme northwest corner of 
Oregon. The t e r r a i n  c o n s i s t s  o f  low mountains ( t o  3,000 f t . )  with c u t  over 
con i fe r  and a l d e r  f o r e s t s  broken by occasional  narrow val leys .  These val leys ,  
where s u i t a b l e ,  a r e  maintained i n  permanent pas tu res  by beef and d a i r y  
farmers. 

Native Roosevelt e l k  abound throughout t h e  a r e a  and some take  p a r t  of t h e i r  
nourishment from t h e  g r a s s  pasturelands.  W h i l e  t h i s  e lk  use of  p r i v a t e  
grass land f o s t e r s  c o n f l i c t ,  it has  been of i n t e r e s t  to  compare t h i s  apparent 
increase  of  n u t r i t i o n  on production o f  calves.  

Several  yea r s  ago records of  e l k  c l a s s i f i c a t i o n  were s t r a t i f i e d  to  r e f l e c t  t h e  
feeding h a b i t s  o f  var ious  herds. S ight ings  o f  e l k  wi th in  one and one-half 
miles (2.4 km) o f  domestic g r a s s  f i e l d s  were segregated from e l k  located  
fu r the r  from f i e l d s  and apparently taking t h e i r  nourishment from t h e  t y p i c a l  
f o r e s t  and cutover s e t t i n g .  While t h e  increased c a l f  production could be 
an t i c ipa ted  t h e  consistency and magnitude of  d i f f e r e n c e  is of  p a r t i c u l a r  
i n t e r e s t  (See Table 1 and Figure 1 ) .  

Ten yea r s  o f  l a t e  winter observation by severa l  b i o l o g i s t s  using ground and 
a i r  veh ic les  l eads  t o  t h e  conclusion t h a t  t y p i c a l  c o a s t a l  dwelling e l k  can 
produce up to  one-third more e l k  c a l v e s  when domestic g r a s s  is a v a i l a b l e  fo r  
forage during c r i t i c a l  per iods  of  t h e  year. While t h e  magnitude o f  better 
production has  not  been thoroughly cor re la t ed  with weather condit ions,  it is 
evident  t h a t  s t r e s s  f a c t o r s  r e l a t e d  t o  long w e t  ove rcas t  periods have 
pronounced e f f e c t  on t h e  grazing behavior of e l k  and t h a t  n u t r i t i o n  is c e n t r a l  
to c a l f  production i n  Oregon's c o a s t a l  e l k .  

Management implicat ions come t o  mind i n  view o f  the  above data .  Higher c a l f  
production on a reas  where e l k  use is i n  c o n f l i c t  with a g r i c u l t u r a l  i n t e r e s t s  
tends t o  aggravate a continuing problem. Long term c o r r e c t i v e  and "once and 
for  a l l n  measures a r e  few and f a r  between. 



Table 1. Saddle Mountain Winter Elk C l a s s i f i c a t i o n  Data 

Fores t land  Gr ass land  

Gain on 
Year Cow Calves Rat io  Cows Calves Rat io  Grassland 

19 76 124 5 6 45/100 352 186 53/100 +18% 

To ta l  2,563 855 33/100 3,177 1,392 44/100 +33% 

Increased product ion o f  e l k  i n  t h e  deep  f o r e s t  s e t t i n g  can be implemented by 
providing domestic g r a s s  forage  du r ing  t h e  "cu t  overn  phase o f  f o r e s t r y .  
"Green Foragen seedings  o f  orchard  g r a s s ,  r y e  g r a s s  and s e v e r a l  legumes have 
been found to be compatible wi th  c o a s t a l  r e f o r e s t a t i o n  e f f o r t s  and thousands 
o f  a c r e s  a r e  seeded each  year  along t h e  Oregon Coast. 

The segrega t ion  o f  c l a s s i f i c a t i o n  d a t a  is seen  as a simple, b u t  d i r e c t  way o f  
measuring t h e  increased  e l k  product ion of  such forage  producing expendi tures .  



Figure 1 .  Saddle Mountain Unit Winter Elk Calf Observations 





MARKETING THE NONMARKET RESOURCES: A CASE FOR BIG-GAME USER FEES 

DAVID C. IVERSON, Regional Economist, USDA Fores t  Service,  Ogden, Utah 

"Obligations have no meaning without reference  to conscience, 
and t h e  problem w e  f ace  is t h e  extension o f  t h e  s o c i a l  conscience 
from people to  land.' 

Aldo Leopold 

Abstract:  Wi ld l i f e  user  fees a r e  discussed i n  t h e  context  of  two broad 
objec t ives .  The f i r s t  o b j e c t i v e  is t o  present  a framework wi th in  which to 
evaluate  t h e  comparative advantages of continuing t r a d i t i o n a l  "no fee' access  
t o  pub l i c  l ands  versus  a "user fee" approach. The second ob jec t ive  is to 
provide a d iscuss ion o f  managerial incent ives  and r e l a t e  some perspect ives  
from noted econmists, championing bus iness l ike  incent ives  i n  s ta te- run 
en te rp r i ses .  

I am pleased to  have been i n v i t e d  to par- t ic ipa te  i n  t h i s  conference. I am 
here  f i r s t  a s  a sportsman, an outdoorsman apprec ia t ive  o f  t h e  v a s t  t r a c t s  of 
land i n  t h e  United S t a t e s  and Canada ava i l ab le  f o r  use by t h e  c i t i z e n s  of 
t h e s e  t w o  g r e a t  countr ies .  My fasc ina t ion  with e l k  and e l k  management de r ives  
mainly from observation. Observation f i r s t  o f  t h e  National  Parks, t h e  
National  Fores t s ,  and on p r i v a t e  ranches and corpora te  timberlands. 
Observation second of  my f a t h e r  and h i s  unwavering devotion t o  e l k  hunting. 
For 25 y e a r s  I have witnessed h i s  early-summer t r a i n i n g ,  h i s  late-summer 
planning, and f i n a l l y ,  t h e  10-15 day excursions i n  p u r s u i t  o f  e l k .  For more 
than 20 years ,  a small  group of  men from s e v e r a l  s t a t e s  have gathered to the  
Wind River Mountains of Wyoming. Each year they spend severa l  days e r e c t i n g  
both a base camp and a "spike campn four mi les  up t h e  t r a i l .  They use the  
t i m e  t o  reminisce and scout  t h e  a rea ,  then anxious ly 'awai t  t h e  opening through 
t h e  long, o f t e n  s l e e p l e s s  n i g h t  p r i o r  to the  c r i s p  dawn. 

My second reason t o  p a r t i c i p a t e  is t h a t  I am an economist, dedicated t o  
exploring means of  using increas ingly  scarce  resources t o  s a t i s f y  unlimited 
wants ( t h e r e f o r e  demands) placed on those same resources. To o f f e r  meaningful 
advice t o  managers it is a r e q u i s i t e  t h a t  one understand the  incent ives ,  
con t ro l s ,  and o the r  i n s t i t u t i o n a l  arrangements t h a t  confront  t h e  manager. It 
is i n  t h i s  s p i r i t  t h a t  I hope t o  shed some l i g h t  on t h e  nature  of business 
pub l i c  land and resource managers undertake. 

SOCIAL CHANGE PORTENDS CHANGES I N  GOVERNMENT 

This  is a time o f  s o c i a l  change. Some changes a r e  dramatic and painful .  
Changes i n  t h e  timer indust ry ,  t h e  mining industry,  and a g r i c u l t u r e  a r e  now 
taking place.  The cost is  high, b u t  would w e  have it otherwise? Times 
change, people 's  wants change, technology changes, demographics change. Those 
changes fo rce  changes i n  t h e  way w e  do business. 



1 

Pe te r  Drucker (1985, p.259), t h e  e l d e r  s ta tesmen o f  American management 
, 

thought ,  r e c e n t l y  came t o  an  i n t e r e s t i n g  conclusion:  

''One of t h e  fundamental changes i n  world view and percept ion  o f  t h e  l as t  
twenty y e a r s  - a t r u l y  monumental t u r n  - is t h e  r e a l i z a t i o n  t h a t  
governmental p o l i c i e s  and agencies  a r e  o f  human r a t h e r  than o f  d i v i n e  
o r i g i n ,  and t h a t  t h e r e f o r e  t h e  one t h i n g  c e r t a i n  about them is t h a t  t hey  
w i l l  become o b s o l e t e  f a i r l y  f a s t . "  

I f  t h e  system were p e r f e c t  w e  would s e e  p e r i o d i c ,  i f  no t  c o n t i n u a l ,  
reeva lua t ion  o f  agency p o l i c i e s  coupled wi th  a thorough r e s t r u c t u r i n g  o f  t h e  
g o a l s  and o b j e c t i v e s  f o r  va r ious  programs. Agencies themselves would be 
chal lenged p e r i o d i c a l l y  t o  show t h a t  t h e i r  c h a r t e r  was c o n s i s t e n t  wi th  t h e  
p u b l i c  i n t e r e s t .  The system i s n ' t  p e r f e c t ,  and many y e a r s  p a s s  with bu t  
s l i g h t  changes i n  p o l i c y  and program o b j e c t i v e s .  S t i l l ,  on those  r a r e  
occas ions  when change is imminent, it behooves each o f  u s  t o  pay a t t e n t i o n  and 
t o  work toward changes t h a t  b e t t e r  a l i g n  programs and agencies  with t h e  p u b l i c  
i n t e r e s t  a s  w e  see it ,  

I be l i eve  t h a t  most o f  u s  a r e  q u i t e  aware t h a t  t h e  n a t i o n a l  d e b t  is now 
considered t h e  number one problem i n  t h e  United S t a t e s .  Milton Friedman 
(1984, p.29),  a Nobel p r i z e  winning economist,  t a r g e t s  t h e  d e b t  ( inc luding  
unfunded l i a b i l i t i e s )  a t  s i x  t o  t e n  t r i l l i o n  d o l l a r s .  Assuming 60 m i l l i o n  
American f a m i l i e s ,  t h a t  amounts to $100,000 t o  $150,000 per  family. This  
indebtedness  d e r i v e s  i n  p a r t  from a pervas ive  b e l i e f  t h a t  each s t a t e  o r  
munic ipa l i ty  can  g e t  more from t h e  f e d e r a l  government t h a t  it p u t s  i n .  The 
incen t ives  of  such a system a r e  t hose  o u t l i n e d  by G a r r e t t  Bardin (1968) i n  h i s  
essay ,  "The Tragedy of  t h e  Commons," The c u r r e n t  t ragedy concerns d o l l a r s .  
Each p layer  p e t i t i o n s  f o r  a l a r g e r  sha re  o f  t h e  p i e .  Congress, wi th  no 
i n s t i t u t i o n a l  c o n s t r a i n t  c o n t r o l l i n g  t h e  s i z e  of  t h e  f e d e r a l  budget and a c t i n g  
on arguably poor economic advice ,  a r t i f i c a l l y  i nc reases  t h e  s i z e  o f  t h e  p i e  
through debt .  A s  a consequence of  more than  20 y e a r s  o f  d e f i c i t  spending, t h e  
i n t e r e s t  on t h e  d e b t  is now t h e  fastest-growing item i n  t h e  f e d e r a l  budget and 
a major f a c t o r  behind t h e  ~ ramm-~udman-~o l l i ngs  Balanced Budget and D e f i c i t  
Control  A c t  o f  1985. This  d e f i c i t  r educ t ion  measure (or one l i k e  it) w i l l  
u l t i m a t e l y  change t h e  way t h e  f e d e r a l  government does  bus iness .  In  t h e  
t r a n s i t i o n ,  we w i l l  a l l  become more aware than  ever  of Commoner's (1971) l a w  
t h a t  t h e r e  is no " f r e e  lunch." Fu r the r ,  w e  w i l l  see major changes i n  
government a s  w e  come t o  g r i p s  wi th  t h e  i s sue .  Aside from t h e  c u r r e n t  
scrambling wi th in  agencies  t o  c u t  c o s t s  and personnel ,  w e  w i l l  hear  more about  
"below c o s t "  timber s a l e s  and "below-cost" g raz ing  programs. My ques t ion  t o  
you is: How f a r  behind a r e  i n q u i r i e s  i n t o  "below-cost" e l k ?  

WILDLIFE USER FEES 

W e  f a c e  an i n t e r e s t i n g  dec i s ion .  On t h e  one hand, w e  can defend h i s t o r i c  
"budget based1' o rgan iza t ions  t h a t  adminis te r  f e d e r a l  programs, o rgan iza t ions  
wi th  p o l i t i c a l  d e c i s i o n s  extending t o  t h e  annual budgeting process .  
A l t e rna t ive ly ,  we may choose t o  champion what I c a l l  "market-based" 
o r g a n i z a t i o n s  t h a t  a r e  more immune t o  p o l i t i c s ,  a t  l e a s t  with regard t o  
sources  of  funding i n  annual  budget dec i s ions .  Such o rgan iza t ions  r e l y  



ins tead  on d e c i s i o n s  made i n  t h e  marketplace t o  o b t a i n  funds f o r  p r o j e c t s  and 
programs, Some o f  t h e  state game and f i s h  management agencies  a r e  l a r g e l y  
"market based." The Wyoming Department of  Game and Fish  is one o f  t h e s e ,  and 
appears  t o  be moving f u r t h e r  i n  t h a t  d i r e c t i o n  (Gasson, 1986). A "user  f e e n  
could move f e d e r a l  w i l d l i f e  managers i n  a s i m i l a r  d i r e c t i o n .  

Keeping t h e s e  o r g a n i z a t i o n a l  s t r a t e g i e s  i n  mind, cons ider  two a l t e r n a t i v e s  f o r  
management o f  f e d e r a l  w i l d l i f e  programs. The f i r s t  a l t e r n a t i v e  uses  a 
w i l d l i f e  user  f e e  t o  h e l p  fund t h e  program. The second a l t e r n a t i v e ,  t h e  
c u r r e n t  s i t u a t i o n ,  d e r i v e s  funding from t r a d i t i o n a l  sources  inc luding  g e n e r a l  
t a x  revenues. Although t h e  c u r r e n t  s i t u a t i o n  v a r i e s  from s t a t e  t o  state, it 
is t h e  g e n e r a l  c a s e  t h a t  big-game hun te r s  have f r e e  u se  of  f e d e r a l  l ands .  
This  is no t  an e n t i r e l y  t r u e  s ta tement ,  o f  cou r se ,  s i n c e  f e d e r a l  t a x e s  a r e  
used t o  fund t h e  l and  management agencies  and most of  u s  pay t axes .  It  is 
t r u e ,  however, t h a t  no d i r e c t  user  f e e s  a r e  imposed f o r  access  t o  f e d e r a l  
land. The a l t e r n a t i v e  t o  t h e  s tatus-quo t o  be considered he re  is  a user  f e e  
f o r  big-game hun te r s  analogous t o  t h e  "duck stamp" t h a t  many waterfowl 
e n t h u s i a s t s  proudly d i s p l a y  as a c o n t r i b u t i o n  toward enhancement o f  marshland 
h a b i t a t  and t h e  bet terment  of  t h e  hunt ing experience.  In  a n u t s h e l l ,  t h e  
big-game stamp could be s o l d  concurren t  with s t a t e  l i c e n s e s .  The program 
would be administered through t h e  S ikes  A c t ,  a s  amended i n  1974 with a 
"memorandum o f  understanding" j o i n t l y  agreed upon between each s t a t e  and 
f e d e r a l  l and  managers. Enforcement would be a j o i n t  venture.  Funds would be 
used i n  t h e  geographic a r e a  where c o l l e c t e d  f o r  mutually agreed-upon p r o j e c t s  
o r  programs. 

The comparative advantages o f  t h e  two approaches a r e  d isp layed  i n  Table 1. 
Note t h a t  t h e  s i z e  o f  t h e  l is t  has  no r e l a t i o n s h i p  to t h e  perce ived  worth of 
one program r e l a t i v e  t o  t h e  o t h e r ,  s i n c e  a s i n g l e  advantage o f  one system (or  
a few advantages) may be viewed a s  supe r io r  t o  t h e  e n t i r e  s e t  o f  advantages of  
t h e  competing system. My motive i n  l i s t i n g  t h e  comparative advantages is 
simply to  s t i m u l a t e  thought ,  n o t  t o  propose t h a t  w e  rush  b l i n d l y  i n t o  a 
w i l d l i f e  u se r  f e e  program. On t h e  o t h e r  hand, I th ink  t h a t  many o f  t h e  
comparative advantages provide a forum from which t o  eva lua t e  t h e  i n c e n t i v e s  
t h a t  mot iva te  managers under each system. 

USER FEE CRITICISMS 

C r i t i c s  w i l l  p r e sen t  arguments t h a t  it is u n f a i r  t o  have se l f - suppor t ing  game 
management programs when f e d e r a l  t imber and graz ing  programs a r e  "below cost ."  
I would counter  t h a t  such an argument is wi thout  mer i t .  Many p re s su res  e x i s t  
and more w i l l  s u r f a c e  t o  make a l l  f e d e r a l  resource  management programs 
se l f - suppor t ing .  Since some programs obvious ly  support  o t h e r s  and a l l  a r e  
in te rconnected ,  t h e  t a s k  w i l l  no t  be an easy  one. 

For t h i s  reason, it is important t h a t  funds c o l l e c t e d  f o r  w i l d l i f e  be used f o r  
w i l d l i f e  program o b j e c t i v e s  and n o t  used t o  c ross -subs id ize  t imber and range 
programs. This  i s  e s p e c i a l l y  t r u e  where program o b j e c t i v e s  f o r  timber and/or 
range a r e  t o  be achieved a t  t h e  expense of  w i l d l i f e  o b j e c t i v e s .  In  c a s e s  
where program o b j e c t i v e s  a r e  shown to  be mutual ly b e n e f i c i a l ,  j o i n t  funding 
r eques t s  could be e n t e r t a i n e d  i n  d e l i b e r a t i o n s  between s t a t e  and f e d e r a l  
agencies  . 



Table 1. Comparative Advantages of  Two ~ p p r o a c h e s  to Wi ld l i f e  Program 
Management 

ADVANTAGES OF USER FEE 

Changes w i l d l i f e  and f i s h  from e n t i r e l y  an amenity or c o n s t r a i n t  to a 
pos i t ion  o f  equal s t a t u r e  with o the r  revenue producing resources. 
Increased funds f o r  h a b i t a t  enhancement and o the r  management a c t i v i t i e s .  
Can be used a s  a means t o  manage use, o r  change t h e  d i s t r i b u t i o n  o f  use. 
Encourages use on p r i v a t e  holdings. 
Provides hunters  with an incen t ive  to  c a r e  f o r  t h e  resources. Tendency 
toward resource abuse a s  ou t l ined  i n  "The Tragedy o f  t h e  Commons" is 
reduced. Abuse o f  land would cause f e e  f o r  management t o  go up, g iv ing 
user  incent ive  to s e l f  police.  
Es tab l i shes  a medium where s t a t e - fede ra l  working r e l a t i o n s h i p s  could 
improve. Creates  incen t ives  on both s i d e s  t o  cooperative. 
Publ ic  perceptions of  Fores t  Service  a s  a timber/grazing o u t f i t  could be 
modified. 
Consistent  with t h e  present  adminis t ra t ion  philosophy fo r  management o f  
t h e  resources i n  a business-l ike fashion. 
Provides a means of  placing a r e a l  value on c e r t a i n  w i l d l i f e  and f i s h  
species.  ~ e s o u r c e  management is  funded more i n  accord with t h e  value 
soc ie ty  p laces  on it. 
Changes management focus from populat ion management toward a b e t t e r  
balance between population management and h a b i t a t  management. 
P o t e n t i a l  f o r  s t a b i l i z a t i o n  o r  decrease i n  l i c e n s e  fees.  

ADVANTAGES OF PRESENT SYSTEM 

Many people a r e  comfortable with p resen t  system. 
Use of  resources f r e e  t o  t h e  user. 
Simpler - l e s s  complex. 
Provides more opportunity fo r  f r e e  use. 
More cash r e c e i p t s  t o  r e t a i l e r s  and poss ib ly  l i c e n s e  rece ip ts .  
S t a t e s  r i g h t s  - less perceived usurping o f  s t a t e '  r e s p o n s i b i l i t i e s .  
P o l i t i c a l l y  more p a l a t i b l e  on s t a t e  basis.  
Consistent  with adminis t ra t ion  pol icy  for  w i l d l i f e  and f i s h  user  fees.  
The tendency t o  maximize short-term p r o f i t  does not  e x i s t .  

A second argument c r i t i c s  w i l l  l i k e l y  suggest is t h a t  we have spent  many yea r s  
and coun t l e s s  d o l l a r s  e s t ab l i sh ing  "values" t o  be used i n  f e d e r a l  land 
management planning. would not ,  i n  f a c t ,  a $10 big-game stamp undermine t h e  
g a i n s  made i n  nonmarket valuat ion? I t  is not  c l e a r  what e f f e c t  t h e  nonmarket 
va luat ion  e f f o r t s  have had with regard to nonmarket resource management. Jack 
Ward Thomas (1984, p. 458) argues: 

"Ostensibly, these  va lues  a r e  t r e a t e d  s i m i l a r l y  to those  der ived from 
market values. Y e t  everyone knows ' r e a l  d o l l a r s '  (derived from market 
value)  from 'est imates. '  such es t imates  f a r e  poorly when contras ted  
aga ins t  revenues and do no t  measure monetary impact... Only when game 
values a r e  expressed a s  revenues can they rece ive  the  same respec t  a s  
commodities. Other expressions of va lue  w i l l ,  I suspect ,  always be 
viewed incredulously." 



Further, Robert Davis (1985, p.399), Assistant Director of the Office of 
Policy Analysis, USDI, says: 

"The payoff to studies in wildlife economics lies in the application of 
the results to management decisions. ~conomics is the science of 
choosing. Managers do not escape the economic realities of scarcity 
simply by not being economists," 

I would add that neither can managers escape such realities by "buying" 
economists, Davis (p.400) continues: 

"We have seen that wildlife economists are most active in the area of 
estimating market values and least active on the problems of devising 
incentives for management of private lands, and in the economics of 
wildlife production." 

The problem of devising incentives needs to be explored in the public sector 
as well. On that subject, Milton Friedman and Peter Drucker are of one mind. 
In Friedman's (1981, p.21) words: 

"[Elnterprises should be made responsible for their own behavior; their 
targets should be set in generalized terms of profits or money rather 
than in terms of specific physical outcomes. Let the enterprises bid 
separately for the resources they need, and let prices be determined at a 
level that equates supply and demand." 

Friedman (1981, p.14) sheds some light on his conclusion: 

"A person who is using his own labor to produce goods for himself has a 
strong motivation to work hard and efficiently ... The person risking his 
own property has an incentive to make the best use of it... The consumer 
spending his own money has a strong incentive to spend it carefully. And 
SO on." 

"Conversely, in a system in which managers of state enterprises are told 
to behave as if they were profit-making entrepreneurs, what incentive do 
they have to monitor themselves? Government officials will seek to 
monitor them, but what incentive do those officials have to monitor them 
properly? And how can they obtain the information to monitor them 
properly? 'I 

The advice of Friedman and Drucker has not been followed in federal land 
management. Forest Service and BLM programs are budget based and managers 
have been asked to estimate results as if a free market existed. Friedman 
labels this phenomenon "playing at capitalism," and suggests that it may have 
some merit if used in a "trial and error process of adjusting prices to 
experience." That is, to see what happens as prices are actually charged. In 
the case of monmarket resources, however, managers are told not to take even 
this step. Still, "playing at capitalismn fails to provide proper incentives 
and controls on management. As Samuel Britton (1980, p.38) noted: 



"To publish a set of rules asking the managers of state enterprises to 
behave 'as if' they were profit-maximizing entrepreneurs in competitive 
private industry ignores the actual personal motivation faced by those 
men... You do not make a horse into a zebra merely by painting stripes on 
its back." 

CONCLUDING REMARKS 

Where then, should we turn? First, we should learn the types of incentives 
and controls that guide the behavior of managers in the organizations that 
surround us. Second, we should recognize that economics isn't everything. 
Rather, each choice made by individuals, private firms, or government entities 
has an economic aspect. Both Friedman and Drucker recognize that not all 
aspects of management are market-oriented. This holds true in the private 
sector as well as the public sector. ~ l l  managers muddle through as best they 
can in a world driven by social and political forces that affect their 
actions. Finally, we should take to heart the principles outlined by Drucker 
(1985, pp.227-229) in his latest book, Innovation and Entrepreneurship. 
Particularly, we need to overcome four common, but very bad habits: 

1. Arrogance: The belief that "something cannot be any good unless 'we' 
thought of it." This means that we need to seek out change in many 
places and from a variety of disciplines. In short, we need to overcome 
rigidity and inflexibility and adapt our organizational behavior 
accordingly. 

2. Tendency to "cream the market," or charge a premium price: This means 
that if we use a pricing strategy, then we must be very careful not to 
maximize short-term profit. Drucker warns that this is a sin always 
punishable by loss of market. AS a case in point, state agencies may be 
able to auction off a few permits to the highest bidder. To do so as a 
general pricing strategy would be calamitous. Further, state agencies 
need to be careful how high they ratchet up out of state license fees. 
Otherwise, someone else will be collecting "golden eggs" from the 
"goose. " 

3. Belief in quality: "Quality is not what the supplier puts in. It is 
what the customer gets out and is willing to pay for." 

4. Tendency to maximize: "As the market grows and develops, firms try to 
satisfy every single user through the same product of service." Many 
recent discussions regarding the diversity of experiences and offerings 
available to wildlife users convince me that there is a growing tendency 
among state and provincial wildlife managers to avoid this common problem 
(see, for example, Crowe 1986). 

If we are going to become entrepreneurial we have to consider businesslike 
incentives in the development and management of our programs. We need to 
differentiate between "playing at capitalism" and the notion of developing 
self-supporting organizations by marketing the goods and services we offer. 
As economists A. Myrick Freeman I11 and Ralph Haveman (1972, p.65) argue, "It 
is not entirely facetious to suggest that the reason an economic-incentive 
approach [to public program management] has not been tried is that it might 



work." I f  it was t r i e d ,  and d i d  work, it would c e r t a i n l y  change t h e  n a t u r e  o f  
our  bureaucracies .  I t  is l e f t  f o r  you to dec ide  whether or n o t  t h e  change 
would be  f o r  t h e  b e t t e r .  For f i s h  and game managers i n  t h e  s t a t e s  where 
b u s i n e s s l i k e  i n c e n t i v e s  now e x i s t ,  I ask  you to  e v a l u a t e  whether or n o t  
coope ra t i ve  agreements w i th  f e d e r a l  managers would be  b e t t e r  se rved  i f  t h e y  
opera ted  w i th  similar incen t ives?  
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DISCUSSION 

Question: How do  you th ink  hunter  and f i s h i n g  f e e s  on p u b l i c  l a n d s  a r e  going 
to be  e s t a b l i s h e d ?  Are they  going to be  based on a f r e e  market d e c i s i o n  
p roces s  or a p o l i t i c a l  d e c i s i o n  process .  You're assuming even t h a t  s t a t e  
agenc ies  a r e  making t h e i r  f e e  s t r u c t u r e s  and budgets  etc. on a f r e e  market 
b a s i s  and I d o n ' t  b e l i e v e  t hey  r e a l l y  are. Look a t  some o f  t h e  t h i n g s  we're 
doing. W e  seem t o  be  doing t h i n g s  v e r y  c o n t r a r y  to  what t h e  r e a l  va lue  is  o f  
what we're t r y i n g  to sell. You look  a t  t h i n g s  l i k e  l i m i t e d  e n t r y  hunt ing,  
s p e c i a l  r e g u l a t i o n s ,  c a t c h  and r e l e a s e  f i sh ing .  A l l  o f  t h e s e  t h i n g s  seem to 
be reducing ou r  sales r a t h e r  t han  inc reas ing  ou r  sales. I t h i n k  we're making 
more d e c i s i o n s  on a p o l i t i c a l  or emotional  or social basis than on a free 
market b a s i s .  I ' m  t h ink ing  p r i m a r i l y  r i g h t  now o f  t h e  N e w  Mexico s i t u a t i o n  
where t h e y  t r i e d  to i n s t i t u t e  t h i s .  The d e c i s i o n  is made p o l i t i c a l l y ,  n o t  on  
a f r e e  market bas i s .  



Answer: Tha t ' s  a v e r y  good ques t ion  and i n  t h e  t r a d i t i o n  o f  economist I ' l l  
t r y  my b e s t  t o  evade it. Se r ious ly ,  another  o f  Commoner's laws is t h a t  
"everything depends on everything". I f  w e  were t o  impose a user  f e e  it would 
be a p o l i t i c a l  dec i s ion ,  something to  h e l p  t h e  funding o f  p r o j e c t s  on t h e  
ground. The reason t h a t  I t a l k e d  about  market i n c e n t i v e s  was n o t  because w e  
have f r e e  markets  i n  t h i s  country.  I n  Milton Friedman's a r t i c l e ,  from which I 
quoted, he s a y s  t h a t  one d i f f e r e n c e  between ou r  system and t h e  system i n  
Yugoslavia is about 14 pe rcen t  p o i n t s  on taxes.  A f r e e  market is a conceptua l  
i d e a l  to  h e l p  u s  understand more about  managerial  incent ives .  A l l  dec i s ions ,  
whether t hey ' r e  made by p r i v a t e  firrns o r  pub l i c  f i rms ,  a r e  made i n  p o l i t i c a l  
and i n s t i t u t i o n a l  s e t t i n g s .  Personal ly ,  I enjoy  t h e  no t ion  o f  t h e s e  r e sou rces  
being managed i n  t h e  p u b l i c  t r u s t .  I a l s o  l i k e  t h e  not ion  t h a t  t h e  people who 
use  t h e  r e sou rces  ought  t o  pay f o r  t h e i r  use,  and t h a t  w e  should fund them 
through ve ry  up-front t a x a t i o n  schemes, n o t  through hidden taxes.  S ince  t h e  
states are allowed to collect l i c e n s e  r e c e i p t s  and know who t h e i r  c o n s t i t u e n t s  
a r e ,  it's n o t  inconceivable  t h a t  t h e  f e d s  might o p e r a t e  under a s i m i l a r  
framework i f ,  i n  f a c t ,  they  can  come i n t o  a coop agreement wi th  t h e  states. 



THE NOTION OF MARKETING VALUES ASSOCIATED WITH WILDLIFE 

JIM POSEWITZ, Montana Dept. Fish, Wildlife & parks, Helena, MT 

The more distance kept between market forces and wildlife conservation the 
better it will be for wildlife. Present economic policy advocated by the 
federal govenment is inconsistent with the economic realities of their 
decisions. Wildlife was rescued from the market place and restored to 
abundance by Pmerican Conservationists, This restoration was led by sensitive 
wildlife philosophers and American sportsmen intent on saving one of our 
nation's finest amenities. Today's advocates for wildlife must be cognizant 
of the history of wildlife conservatio~ and willing to challenge management 
institutions and their programs that place wildlife in peril. Strict economic 
allocation of public resources may be such a program. 

The position this presentation assumes on the subject of wildliF- ~smservation 
and the market place is the position that the more distance placed between 
wildlife conservation'and current notions of market forces and economic 
decision making criteria, the better it will be for wildlife, This position 
will be argued from the perspective that; economic philosophies, and realities 
are fraught with hypocrisy and ideological myopia; the American wildlife 
conservation movement rescued fish and game from the marketplace; the 
restoration of our outdoor recreational opportunities was and continues to be 
driven by human emotions; and our goal must be preservation of the progress 
already made by our predecessors using proven methods of advocacy. 

The observations and opinions offered in this presentation are given from my 
personal perspective and Montana experience. What feels good for the Northern 
Rockies may not feel the same for the coastal forests. Ecological and 
cultural distinctions may well lead to different conclusions and solutions, 
The homogenization of thought, management objectives, and prescriptions for 
soluticms is probably at the root of many of our public resource management 
disagreements. Even in Mntana a great ecological diversity exists between 
the cedars of Ftoss Creek in the Kootenai National Forest and the bunchgrass 
slopes on the Lewis and Clark ~ational Forest. The point is, S O ~ U ~ ~ O ~ S  

purported to reside in either the market or the wild country do not fit unless 
there is logic in the economic or ecological agruments, support in historical 
perspectives, and consistency with the aspirations of our constituency. 
Market place solutions to wildlife conservation problems have none of the 
above. 

'Ib a noneconmist the logic, terminology, and consistency of economic 
pleadings can be a scary process to participate in. Some of the guiding 
principles put foward by people reacting to economic pressures include the 
following statements: 

",,..the fate of wildlife is being determined.,..by the way a cost/benefit 
ratio turns out ." ( 1  ) 



"The times a r e  changing. Today i t ' s  a ma t t e r  o f  d o l l a r s  and cents." (C, Rupp 
Regional Fo res t e r  cited i n  ( 1 ) )  

"The e f f e c t i v e  w i l d l i f e  b i o l o g i s t  understands:. . . . this is a c a p i t a l i s t i c  f r e e  
e n t e r p r i s e  economy: and....government a s s e t s  a r e  i nc reas ing ly  expected t o  
produce revenue." ( 1 ) 

"....We be l i eve  t h e  National  F o r e s t s  can  t u r n  a profit . , .and,. . . the American 
people should expec t  such a profi t . . . ."(Crowell  c i t e d  i n  ( 2 ) )  

The above sampling and o t h e r  e x h o r t a t i o n s  coming to  us  from t h e  l e a d e r s  wi th in  
ou r  f e d e r a l  system could  l e a v e  u s  noneconomists with t h e  impression t h a t  
resource a l l o c a t i o n  is a no nonsense d o l l a r s  and c e n t s  opera t ion .  Amenity 
l o v e r s  and o t h e r  s o c i a l  b e n e f i t  r e c i p i e n t s  could  mistakenly l e a p  to  t h e  
conclusion t h a t  t h e  cher i shed  " f r e e  lunch" is ready f o r  l i s t i n g  a s  a n  
endangered spec ies !  The time f o r  emphasizing making p r o f i t  from t h e  reit~nants 
of  t h e  American commons appears  to  be once aga in  a t  hand. 

A look a t  rea l  vocld e v e n t s  however c a s t s  a d i f f e r e n t  image. I n  October of 
1984 Randal OIToole (3)  r epo r t ing  on below cost timber s a l e s  c i t e d  a v a r i e t y  
of  s t u d i e s  t h a t  noted among t h e i r  f i n d i n g s  t h e  following: 

"Comparing t h e  c o s t s  with timber receipts . . . . three Fores t  Se rv i ce  r eg ions  
c o n s i s t e n t l y  l o s e  money, and t h r e e  o t h e r s  i n t e r m i t t e n t l y  l o s e  money." 

"....of 118 f o r e s t s ,  over  70 l o s e  money." 

"....there is growing evidence t h a t  n e a r l y  every  n a t i o n a l  f o r e s t  l o s e s  money 
on some timber s a l e s ,  and a few..,. l o s e  money on n e a r l y  every sa le . "  

". . . ,nearly 50 f o r e s t s  spend more on timber s a l e  p repa ra t ion  and 
admini:<trar:ion than they  r ece ive  f o r  timber." 

"The General Accounting Office....found...., one t h i r d  o f  a l l  s a l e s  it 
examined 10s t money. " 

"....as much as one-third o f  n a t i o n a l  f o r e s t  timber so ld  is 
cross-subsidized.  . . ." 
I n  an a r t i c l e  i n  t h e  Washington Pos t ,  Dale Russakoff noted,  "....an indus t ry  
t h a t  boasted. ... independence from f l a p j a c k  e a t i n g  logge r s  t o  c i g a r  chomping 
timber barons - is on t h e  f e d e r a l  d o l e  to t h e  tune  o f  s e v e r a l  b i l l i o n  d o l l a r s  
a year  i n  forg iven  t a x e s  according t o  t h e  Treasury Department. Timber t a x  
breaks  d ra ined  enough money from t h e  U.S. Treasury i n  1984 to have f inanced 
the  budget f o r  managing t h e  n a t i o n a l  fo re s t s . "  

In  January o f  1985 a U.S.F.S. news r e l e a s e  announced t h e  "buy ou t "  p rov i s ions  
o f  t h e  Federal  Timber Cont rac t  Modif icat ion A c t .  The reason g iven  was "....to 
a i d  t h e  economically hard-pressed industry."  A n e a t  t w i s t  t o  f r e e  e n t e r p r i s e  
en t repreneursh ip ,  i f  you p r o f i t  you keep it, i f  n o t  t h e  government w i l l  h e l p  
you ou t .  This  is r e a l l y  nothing new b u t  a cond i t i on  so inst i tu: : ional ized t h a t  
it is taken f o r  gran ted .  



Another s o  c a l l e d  commodity - forage,  fo l lows  a s i m i l a r  path.  The Nat iona l  
Wi ld l i f e  Federa t ion  repor ted  t h a t  c u r r e n t  below-market graz ing  f e e s  have l o s t  
t h e  U.S. Treasury $15 m i l l i o n  s i n c e  1978.(5) Su re ly  t h e  purveyors o f  t h e  
" f r e e  market" philosophy would have stopped t h i s  p e r s i s t e n t  subsidy. 

Not  s o ,  i n  e a r l y  1986 our  f i s c a l l y  conse rva t ive  p r e s i d e n t  extended t h i s  long 
s tanding  p u b l i c  subs idy  t h a t  r e s u l t s  i n  a s se s s ing  f e e s  t h a t  a r e  80 pe rcen t  
lower t han  t h e  r a t e  pa id  f o r  g raz ing  on comparable p r i v a t e  l ands .  It  is a 
r a t e  t h a t  covers  o n l y  35 percent  of  t h e  ~ e d e r a l  costs o f  range management and 
improvement. (6) 

The l ist  could  go  on and inc lude  cost b e n e f i t  r a t i o s  on f e d e r a l  dams, water 
a l l o c a t i o n ,  J i m  Wat t ' s  c o a l  sales, power a l l o c a t i o n  and probably o t h e r  s o  
c a l l e d  commodities b u t  t h e  p o i n t  would be t h e  same. Publ ic  r e sou rces  a r e  
a l l o c a t e d  f o r  social and i d e o l o g i c a l  purposes,  to b o l s t e r  smal l  towns, to  a i d  
"hard pressedn  i n d u s t r i e s ,  t o  perserve  l i f e  s t y l e s ,  to  r e d i s t r i b u t e  t h e  wealth 
and perhaps even p o l i t i c a l  patronage. why so much e f f o r t  is expended on 
in te rminable  economic r h e t o r i c  is t h e  o n l y  r e a l  mystery i n  t h i s  process .  

A s  w e  seek t o  r e l a t e  t h e s e  circumstances t o  w i l d l i f e  conserva t ion ,  it is 
incumbent on a l l  o f  u s  to recognize a few p r i n c i p l e s  ev iden t  i n  t h e  h i s t o r y  o f  
w i l d l i f e  conserva t ion  i n  t h i s  country,  ~t is important t o  r e a l i z e  t h a t  we are 
p a r t  o f  t h e  American W i l d l i f e  Conservation e f f o r t ,  a s o c i a l  movement, We a r e  
n o t  t echn ic i ans  e n t r u s t e d  wi th  a l l o c a t i o n  o f  animal p r o t e i n  masquerading f o r  
t h e  moment i n s i d e  dee r  and e l k  h ides ,  W i l d l i f e  conserva t ion  was born before  
t h e r e  was a U.S. Fo res t  Se rv i ce ,  a Fish  and W i l d l i f e  Serv ice ,  a Montana 
Department o f  F i sh ,  W i l d l i f e  and Parks o r  an  o f f i c e  o f  Management and Budget. 

There a r e  probably many both vclgue and p r e c i s e  moments t h a t  might be suggested 
a s  t h e  o r i g i n  of  t h e  American Wi ld l i f e  Conservation e f f o r t .  One such moment 
o c c u r r r ~ l  i n  1887. For h i s t o r i c a l  i n t e r e s t  t h a t  was before  t h e  northwestern 
states o f  North Dakota, South Dakota, Montana, Washington, Idaho, Utah and 
Wyoming were admit ted t o  t h e  union. ~t was t h r e e  y e a r s  before  S i t t i n g  Bu l l  
was k i l l e d ,  and two y e a r s  before  Don Pedro 11 Emperor o f  B r a z i l  was dethroned,  
t h e  l a s t  emperor i n  t h e  Western Hemisphere. I n  1887, Theodore Roosrvel t  and a 
handful  o f  hun te r s  c r e a t e d  t h e  Boone and Crocket t  Club f o r  t h e  p re se rva t ion  o f  
b ig  game i n  North America. 

Two important p o i n t s  need to  be made here.  One is t h a t  it was t h e  h u n t e r s  who 
spawned w i l d l i f e  conserva t ion  a c t i o n  and t h e  o t h e r ,  a p o i n t  o f  i n t e r e s t ,  is 
t h a t  t h i s  p a r t i c u l a r  c l u b  is sti l l  t r u e  t o  t h e i r  c h a r t e r .  L a s t  f a l l  they  
bought and ded ica t ed  t o  w i l d l i f e  conserva t ion  a key h a b i t d t  along t h e  mountain 
f r o n t  i n  t h e  no r the rn  Rockies. I n  e f f e c t  they  acquired p r i v a t e  p rope r ty  and 
dedica ted  it t o  suppor t ing  t h e  w i l d l i f e  o f  our  commons. In t h i s  a r e a  more 

j than 60,000 a c r e s  have gone t h a t  way s i n c e  1947. 

\ A l o t  has  happened i n  w i l d l i f e  conserva t ion  and r e s t o r a t i o n  i n  t h e  cen tu ry  
i 

i t h a t  is now c los ing .  Le t  u s  never f o r g e t ,  we began it with w i l d l i f e  c l e a r l y  
i n  t h e  market p l ace .  We were i n  t h e  market f o r  tongues, f o r  humps, f o r  h i d e s  

1 and f i n a l l y  f o r  bones. Let  me g ive  you a n  example: 

I 



In  1850: 5,000 Blackfee t  fought  an  equal  number of  Crow on t h e  e a s t  
s l o p e s  o f  t h e  nor thern  Rockies. ~t is probable t h a t  t h e  q u a l i t y  o f  t h e  
hunting ground had something t o  do  with t h i s  a b o r i g i n a l  misunderstanding. 

In 1857: 36,000 b u f f a l o  h i d e s  were shipped o u t  o f  F o r t  Benton, Montana. 

By 1876: t h e  t r a d e  had increased  t o  80,000-it was a l s o  t h e  year  Custer  
was k i l l e d  a t  t h e  L i t t l e  Big Horn. 

By 1884: t h e  h i d e  t r a d e  dropped to  zero,  t h e  country belonged t o  t h e  
bone p i cke r s .  (8 )  

The market p l ace  was working on t h e  nor thern  Rockies and high p l a i n s .  
Although t h e  o r i g i n s  o f  c i t i z e n  w i l d l i f e  conserva t ion  preceded t h e  "bone 
market," w i l d l i f e  s t ayed  i n  t h e  market p l a c e  and t h e i r  gene ra l  demise became 
p a r t  o f  ou r  h i s t o r y .  From those  ashes  grew t h e  American W i l d l i f e  Conservation 
e f f o r t .  It was a n  e f f o r t  o r i g i n a t e d  and fue l ed  p r imar i ly  by American 
sportsmen and a t tended  by some remarkable and s e n s i t i v e  p r o f e s s i o n a l s ,  John 
Muir, Aldo Leopold, Bdb Marshal l ,  Olaus Murie, Sig Olsen and o t h e r s .  It was a 
movement t h a t  began by tak ing  w i l d  animals o u t  o f  t h e  market p l a c e  and 
enshr in ing  them a s  an  All-American amenity. I t  was, and is, a movement t h a t  
was succes s fu l  t o  such a degree t h a t  t h e  g h o s t s  o f  t h e  market a r e  
m a t e r i a l i z i n g  l i k e  t h e  "horsemen o f  t h e  apocalypsen to prey once more upon t h e  
abundance o f  t h e  commons t o  c u r e  every th ing  from o r i e n t a l  i n f e r t i l i t y  t o  t h e  
depress ion  o f  American a g r i c u l t u r e .  Return w i l d l i f e  t o  t h e  market place: We 
d o n ' t  have t h e  r i g h t !  

It is n o t  enough t o  argue t h a t  t h e  market p l ace  is nt>t i:i-te forum t o  f u r t h e r  
t he  i n t e r e s t  o f  w i l d l i f e .  The argument t o  be whole must o f f e r  p o s i t i v e  
d i r e c t i o n .  For t h a t  d i r e c t i o n  we can ref1ec:t on t h e  thoughts  and phi losophies  
of some of our  more pe rcep t ive  l e a d e r s ,  those  mentioned e a r l i e r  w i l l  do. To 
make t h e  p o i n t  one l i n e  from each w i l l  s u f f i c e :  

John Muir: Any f o o l  can  des t roy  t r e e s .  They cannot  run away; and i f  they  
could, tiley would sti l l  be des t royed ,  - chased and hunted down as long a s  
fun  o r  a d o l l a r  could be g o t  o u t  o f  t h e i r  bark h ides  ... Through a l l  t h e  
wonderful, e v e n t f u l  c e n t u r i e s  s i n c e  C h r i s t ' s  t i m e  - and long before  t h a t  
- God has  cared  f o r  t hese  t r e e s ,  saved them from drought ,  d i s e a s e ,  
avalanches,  and a thousand s t r a i n i n g ,  l e v e l i n g  tempests  and f loods ;  b u t  
he  cannot  save them from f o o l s ,  - o n l y  Uncle Sam can d o  t h a t . ( 9 )  

Aldo Leopold ".... a system o f  conserva t ion  based s o l e l y  on economic 
s e l f - i n t e r e s t  is hope le s s ly  lopsided.  It  t ends  t o  ignore ,  and thus  
even tua l ly  t o  e l imina te ,  many elements  i n  t h e  land community t h a t  lack  
commercial value,  bu t  t h a t  a re . . . . essent ia l  to its hea l thy  
func t ioning  ." (1 0) 

Bob Marshall  and Colleagues dec l a red  i n  1935: 
"Por t h e  purpose o f  f i g h t i n g  o f f  t h e  invasion o f  t he  wi lderness  and o f  
s t inrulat ing .... apprec i a t ion  o f  its mult i form, emotional ,  i n t e l l e c t u a l ,  
and s c i e n t i f i c  va lues ,  w e  a r e  forming. ... t h e  Wilderness S o c i e t y . " ( l l )  



Olaus Hur ie  
"Our t r a i n i n g  i n  t h e  u n i v e r s i t i e s  should be such t h a t  w e  d o  n o t  come o u t  
p r e t t y  good t e c h n i c i a n s  b u t  ph i lo soph ica l  i l l i t e r a t e s .  W e  need to  look 
up from our  t e c h n i c a l  s t udy  a t  times and look a t  t h e  horizon.  Evolu t ion  
is our  employer ," (1  2) 

S ig  Olsen 
"Too much a t t e n t i o n  to s c i e n t i f i c  d e t a i l  can  r o b  one o f  awareness and 
deeper meanings."(13) 

If w e  accep t  t h a t  w e  a r e  proi iucts  o f  our  hist .ocy then  w e  a r e  more than  
managers o f  e l k ,  w e  a r e  cus tod i ans  o f  an American her i tage--a  h e r i t a g e  from 
t h e  ranks  o f  f o r e s t r y  and w i l d l i f e  p r o f e s s i o n a l s ,  a h e r i t a g e  r e s t o r e d  by 
p r o f e s s i o n a l s  and c i t i z e n  a c t i v i s t s  now reaching  back t h r e e  g e n e r a t i o n s ,  a 
h e r i t a g e  b u i l t  on t h e  concept  t h a t  t h e  commons is n o t  y e t  consumed by what 
John Muir r e f e r r e d  t o  as t h e  n. . , ,gobble,  gobble  school  o f  economics." (9  page 
34) Our f u t u r e  and t h e  f u t u r e  o f  t h e  resource  from which m o s t  o f  u s  draw our  
sus tenance  must be  f i r m l y  roo ted  i n  our  p a s t  i E  w e  a r e  t o  p r e v a i l .  To r u n  to 
t h e  market p l a c e  where our  i n t e r e s t  h a s  h i s t o r i c a l l y  been p i l l a g e d  and sea rch  
f o r  guidance is to  abandon t h e  l e s s o n  c l e a r l y  inscr ibe t i  on  our  own evo lu t ion .  

Ne l e f t  t hose  dark  days  p rope l l ed  by t h e  d e s i r e  and emotion of  Americans who 
sought  to  r e t a i n  t h e  p r i v i l e g e  and joy o f  having acces s  to  a remnant o f  t h e  
g r e a t  American commons. The f a c t  t h a t  w e  r e p e a t  t oday ' s  deba t e  is ample 
evidence t h a t  our  predecessors  were su::::essful. To change t a c t i c s  arid 
fundamentals and d e c l a r e  ou r  resource  is  now to  be a commodity o f  our  commerce 
would be to c h a r t  a new and p e r i l o u s  course .  The market p l a c e  and s t r i c t  
economic a n a l y s i s  c a n  be l i k e  a f i c k l e  p a r t n e r  a t  t h e  prom. She w i l l  dance 
with everyone i n  t h e  ballroom bu t  w e  a l l  know who s h e  w i l l  spend t h e  n i g h t  
wi th ,  t h e  one wi th  t h e  bucks. The c r i t e r i a  f o r  he r  choice  a r e  q u i t e  simple.  

It is p o s s i b l e  t h a t  t h e  market p l a c e  advoca tes  could  r e c r u i t  more d i s c i p l e s  
£ran t h e  rank:; , r E  spx tstnr:l and o t h e r s  emot iona l ly  and t r a d i t i o n a l l y  a t t a c h e d  
to  w i l d l i f e  i f  t hey  engaged i n  more s e n s i t i v e  communication. I n  t h e  s p i r i t  o f  
o f f e r i n g  c o n s t r u c t i v e  a s s i s t a n c e  an example fol lows.  

Wri t ing i n  Western Wildlands,  an ecorlo~nist r e c e n t l y  s t a t e d  t h e  fol lowing 
"....people confuse . . . . cap i ta l  and noncap i t a l  goods and s e r v i c e s .  The "luckyn 
hunter  conve r t s  a c a p i t a l  i t e m  to  nondurable goods. A t  t h e  same time, 
t i t le . , . .  is t ransfer red . . . .  to the. . . ,  i nd iv idua l .  S ince  game r i g h t s  
are, . . ,  app rop r i a t ed  to s u c c e s s f u l  h u n t e r s  an9 fisherman, .... powerful rod and 
gun c l u b s  p r i v a t i z e  t h e  commons ." (1 4)  

Those o f  use  who unabashedly appea l  to  t h e  human side o f  t h i n g s  would have 
s e n t  t h e  sane message a s  fol lows.  

P a t i e n t l y  w e  wai ted ,  my Labrador and I, a s  t h e  g r a y  November dawn wedged t h e  
n i g h t  from t h e  marsh. Suddenly through m i s t  and fog w e  caught  s i g h t  o f  
shadowy forms swinging i n  response to our  mot ion less  decoys. Our h e a r t s  
pounded wi th  exci tment  a s  t h e  shadows locked t h e i r  wings and tumbled towarti 
us,  f a t  plump " c a p i t a l  itemsn down from t h e i r  dis tant  :>*sting g c o u ~ d s .  The 



thought of converting them to 'nondurable goods" was more than we could 
stand. If aim were true "title could be transferred." The anticipation was 
too much to bear, in an instant old reliable spoke and "capital items" fell in 
the open water clearly in a "nondurable goodn condition. The old lab's 
eagerness to consummate the 'lappropriati~nlg was unrestrainable and she plunged 
into the icy marsh to complete the "privatization of the commons ." A t  days 
end we trudged contentedly across the nearly frozen marsh. %he only way this 
day coula have been better was if the president of my powerful rod and gun 
club and Nilton Friedman had been here to share it. 

Silly? Of course, it is ridiculous! host hunters pursue their sport for 
reasons that have little or nothing to do with market preferences or economic 
well being. In the duck hunting analogy it's the crisp pre-dawn air, and the 
smell of that slop we wade through. ~t is the souna of wings in the dark and 
wind in dry cattails. It is anticipation of ducks of assorted species and 
points of origin. It is the excitement of the passing shot and if we should 
dump one a satisfaction we can't describe very well and that has been bleached 
out of folks too long removed from the wild stuff we fancy. 

Wildlife conservation has come as far as it has because the sportsmen of this 
country became intellectually, and emotionally involved. They became involved 
to preserve an Prnerican amenity - the hunt - and the right of all people to 
participate if they chose to. The involvement has traditionally included 
wildlife and forestry professionals participating with both their intellect 
and their emotion. Yes, our emotion, our feelings, that stuff that comes from 
the right side of your brain. It is the thing we have been told on more than 
one occasion to suppress so we could be "objective." 

David Ehrenfeld, who wrote an incredibly stimulating book called, "The 
Arrogance of Humanism," addressed the point by quoting from Fabert Persig's 
'Zen and the Art of Motorcycle Maintenance": "Phaedrus, the hero of Persig's 
book, remembered a line from Thoreau: 'YOU never gain something but that you 
lose something,' and now he began to see for the first time the unbelievable 
magnitude of what man, when he gained power to understand and rule the world 
in terms of dialectic truths, had lost. He had built empires of scientific 
capability to manipulate the phenomena of nature into enormous manifestations 
of his own dreams of power and wealth - but for this he had exchanged an 
empire of understanding of what it is to be a part of the world, and not an 
enemy of it ." 
Elsewhere in his book, Ehrenfeld stresses that the "...,desperate and selfish 
attempt to make all modern decisions 'rational' and 'objective' leaves us 
severely handicapped in the most critical areas of survival, and has the 
paradoxical effect of ensuring that the only emotions that will help decide 
our future are the hidden ones too base for public view." Enrenfeld argues 
well in his book that, "Quality is generated at the interface between emotion 
and reason." 

Wildlife and those who protect it, advocate for it and struggle to perpetuate 
it have come a long way since we rolled over the buffalo and passenger pigeon 
for the market place and other purposes. Wildlife conservation is a cause 
that to succeed in perpetuity, must not only remain true to its heritage but 



must, l i k e  a l l  t h ings ,  adapt  t o  changes i n  t h e  total  environment. I n  o t h e r  
words it is  l i k e  t h e  Red Queen t o l d  Al ice  "Now, he re ,  you see ,  it t a k e s  a l l  
t h e  running you can do  t o  keep i n  t h e  same place." The ques t ion  before  u s  has  
t o  do  with t ak ing  our  r e s p o n s i b i l i t y  t o  t h e  market p l ace  a s  it is. Let t h e r e  
be emphasis on t h e  " a s  it i s "  p o r t i o n  of  t h e  preceding sen tence  f o r  some r e a l  --- 
t h i n g s  can  happen t o  f i s h  and w i l d l i f e  i n  t h e  m a r k e t  place.  It  is one th ing  
t o  subsc r ibe  t o  economic p r i n c i p l e s  i n  theory  and q u i t e  another  t o  agree  to 
what i n  f a c t  o c c u r s  i n  today ' s  harsh  r e a l i t y .  It is obvious t h a t  many t h i n g s  
i n  t h e  market p l a c e  and i n  t h e  world o f  economic theory  and philosophy 
m a t e r i a l i z e  i n  s t r a n g e  ways. 

Perhaps t h i s  new world o f  market f o r c e s  and economic theory  we a r e  being 
i n v i t e d  t o  embrace is l i k e  Tweedledeels world on  t h e  back s i d e  o f  t h e  looking 
g l a s s ,  " I f  it was so it might be; and i f  were so, it would be; b u t  a s  it 
i s n ' t ,  it a i n ' t ,  t h a t ' s  t h e  logic ."  

The t r u t h  is, t h e r e  is o n l y  ques t ionab le  l o g i c  i n  t h i s  process  o f  a l l o c a t i n g  
r e sou rces  i n  response t o  market f o r c e s  and ephemeral economic ideologies .  
Wi ld l i f e  would be b e t t e r  served i f  w e  pa t t e rned  our  f u t u r e ,  and t h e  a c t i o n s  w e  
t a k e  t o  g e t  t h e r e  on what worked s o  we l l  f o r  w i l d l i f e  dur ing  its h i s t o r y  o f  
recovery. 

It  was no t  ea sy  f o r  our  predecessors  and it w i l l  n o t  be easy  f o r  us,  Today's 
conserva t ion  heroes  were yes t e rday ' s  bu reauc ra t i c  mavericks,  and they  pa id  f o r  
being unconventional and honest  t o  t h e i r  convic t ions .  Aldo Leopold a r r i v e d  i n  
t h e  White m u n t a i n s  25 y e a r s  a f t e r  Geronimo's capture .  Author Pe t e r  Wild 
comments on Leopold who w a s  wi th  t h e  U.S. Fo res t  Serv ice  a t  the  t i m e ,  ".,.the 
young Leopold recognized t h e  problem, whi le  o t h e r s  busied themselves wi th  
making it worse."(9) It was a t ime biographer Dr. Susan Flader  d e s c r i b e s  a s  
Leopold's romantic s t a g e  when "as he eva lua ted  t h e  p r e j u d i c e s  of h i s  t i m e s ,  he 
began t o  r e a l i z e  t h a t  accepted methods o f  f o r e s t r y  were p a r t  o f  a l a r g e r  
mi s t akeW(9) .  What is being suggested is n o t  s imple r e p e t i t i o n  o f  what our  
founding f a t h e r s  thought ,  s a i d  and d i d .  Rather l e t  u s  ques t ion  and cha l lenge  
t h e  i n s t i t u t i o n s  a s  they  d i d  when t h e i r  i n s t i n c t s  t o l d  them t h a t  w i l d l i f e  w a s  
being denied t h e  cons ide ra t ion  it was due a s  a t r ea su red  American amenity. 
Taking t h i s  t r u e  remnant t o  t h e  American commons, w i l d l i f e ,  back to  t h e  market 
p l ace  f o r  a l l o c a t i o n  is s u r e l y  worthy of  our  s k e p t i c a l  s c r u t i n y  and may be 
worthy o f  our  un res t r a ined  cha l lenge .  
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DISCUSSION 

Question: A comment t hen  a ques t ion .  I l i k e  t h e  analogy about  t h e  ducks b u t  
I would p o i n t  o u t  t h a t  t h a t  guy probably  had a duck stamp and hunt ing l i c e n s e  
i n  h i s  pocket .  W e  a l r e a d y  charge  a f e e  f o r  a c c e s s  t o  those  t h ings .  It 's 
c a l l e d  a hunt ing l i c e n s e .  Three-quarters  o f  t h e  people  i n  t h i s  room are pa id  
by t h a t  f e e .  We're n o t  a rguing  about  whether a f e e  is approp r i a t e .  We're 
arguing  about  who to  f e e  f o r  what, Fees are a l r e a d y  t h e r e .  The duck hunter  
t h a t  was conver t ing  t h a t  t o  a commodity and possess ion  a l r e a d y  pa id  two fees 
t h a t  he c a r r i e d  around i n  h i s  pocket.  T h a t ' s  a speech and probably  t h a t  can 
also be  a ques t ion .  



AnSweX: There's no q u a r r e l  with what you say, t h a t  the  hunter does pay a 
fee. The hunter does a lo t  more though. The p o i n t  t h a t  I would make is t h a t  
t h e  hunter buys t h a t  l i c e n s e  and to him it 's no t  an economic b ig  deal .  I t 's  a 
t r i v i a l  kind o f  a token t h a t  he g i v e s  and he probably g i v e s  it i n  the  context  
t h a t  it is necessary t o  have some con t ro l ,  management and regu la t ion  of  t h e  
spor t  so t h a t  t h e  commons is no t  depleted.  What t h e  hunter add i t iona l ly  d i d  
is t h e  po in t  t h a t  I ' m  arguing. H e  has  now f o r  t h r e e  genera t ions  seen to the  
r e s t o r a t i o n  o f  w i l d l i f e  because it was something t h a t  he personally and 
emotionally and c u l t u r a l l y  was a t tached to. The economic aspect ,  t he  f a c t  
t h a t  he  coughs up a l i c e n s e  f e e  is a very t r i v i a l  p a r t  of  t h a t  commitment to 
conservation t h a t  e x i s t s  i n  our  w i l d l i f e  constituency. What I ' m  arguing 
aga ins t  is  e leva t ing  t h a t  th ing  a s  i f  it were some sort o f  a major 
decision-making c r i t e r i a  w e  use, because it 's not. It's a t r i v i a l  a spec t  t h a t  
a t t ends  t h e  cont inual  progress of t h e  American conservation movement. I th ink 
by t h e  same token t h a t  three-fourths of t h e  people i n  t h i s  room a r e  making a 
l i v i n g  a s  a r e s u l t  of  t h a t  being t rue .  I th ink w e  a l s o  recognize t h a t  t h a t  
guy w i l l  go to  one Ducks Unlimited banquet and spend t e n  t i m e s  thak a ~ v ~ i l n t  
because he be l i eves  i n  t h e  preservat ion  of t h e  American commons and i n  some 
d i s t a n t  wetland t h a t  p u t s  waterfowl i n  t h e  a i r  f o r  a l l  o f  us. I th ink t h a t ' s  
a very n i c e  ges tu re  and a very n ice  s o c i a l  arrangement. I don ' t  th ink  w e  
should come together  and pretend t h a t  it is t h e  economic aspect  t h a t  d r i v e s  
t h a t  movement. What I ' m  saying is t h a t  the  economic aspect  a t t ends  t h a t  
movement, is a t r i v i a l  p a r t  o f  t h a t  movement and what r e a l l y  d r i v e s  it is the  
ind iv idua l ' s  emotional and c u l t u r a l  commitment to w i l d l i f e  conservation. 

Question: It seems l i k e  a b ig  f a i l i n g  of our profession. W e  t a l k  among 
ourselves.  I th ink t h e  po in t  t h a t ' s  being debated here  between these  t w o  
persons is t h e  world is segregated i n t o  those t h a t  opera te  on economic 
measures and those  t h a t  opera te  on emotional measures. Talking among 
ourse lves  about a hunting l i c e n s e  or a f e e  is an emotional th ing  j u s t  l i k e  you 
j u s t  sa id .  How a r e  w e  going to  g e t  those  decis ion  makers t h a t  a r e  i n  t h e  
o the r  camp. How a r e  w e  going to  t a l k  t o  them i n  terms o f  emotion. You 
don't. You t a l k  t o  them i n  terms o f  d o l l a r s .  

An8wer: I could pu t  a l i t t l e  footnote  on tha t .  You t a l k  to those people i n  
terms of  const i tuency a s  w e l l  a s  d o l l a r s  and t h a t ' s  t h e  way w i l d l i f e  has  
always ta lked i n  t h e  p o l i t i c a l  spectrum. 1t has  been represented by a broad 
spectrum of  people who a r e  concerned and i n s i s t e d  on t h e  enactment of 
l e g i s l a t i o n  t h a t  eventual ly  l e d  t o  t h e  r e s t o r a t i o n  o f  t h i s  s t u f f .  Cer ta in ly  
d o l l a r s  t a l k ,  but  d o l l a r s  speak a funny language. It 's a language t h a t  is to0  
f u l l  of  hypocrisy f o r  m e  to advocate t h a t  w e  throw i n  on it. I ' d  r a the r  work 
o u t  i n  t h e  p o l i t i c a l  spectrum with t h e  hunters  and fishermen than t r y  t o  d r i v e  
it by a f f e c t e d  anonymous dec i s ion  makers. 



OW NMI VALUE OF ELK HUNTING CAN BE USED 

OUIS J. NELSON, Idaho Department o f  Fish  and Game, Boise, I D  

he Idaho Department of  F i sh  and Game, a s  w e l l  a s  o the r  agencies throughout 
.he west, was a b l e  to  manage t h e  e l k  resource q u i t e  e f f e c t i v e l y  f o r  many yea r s  
li thout an e x p l i c i t  d o l l a r  va lue  f o r  e lk .  The c i t i z e n s  of Idaho obviously 
,laced a value on e l k  by t h e i r  e l k  hunting, view o f  e l k  throughout the  year, 
ind support  f o r  conservation o f  e l k .    his nebulous idea  o f  t h e  va lue  o f  e l k  
ras adequate f o r  t h e  management dec i s ions  being made a t  t h e  t i m e .  

~s a l l  demands f o r  resource use on pub l i c  l ands  grew, many f e d e r a l  agencies 
egan using cos t /benef i t  r a t i o s  and economic impact analyses to evaluate  
~ l t e r n a t i v e  resource management ac t ions .  A t  t h i s  t i m e ,  t h e  value o f  w i l d l i f e  
.n r e l a t i o n  t o  timber, range, minerals,  watershed, etc., became very 
.mportant. Any dec i s ions  based on biased economic values  could l ead  to a 
jiased set of  resource management ac t ions .  

LS a r e s u l t  of  concern within t h e  Idaho Department o f  Fish  and Game about t h e  
m r l y  documented values  f o r  w i l d l i f e ,  a cooperat ive study was implemented. 
iix agencies were involved i n  t h i s  study: 

U.S. Fores t  Service Universi ty o f  Idaho 
Bureau of  Land Management Corps o f  Engineers 
U.S. Fish and Wi ld l i f e  Service  Idaho Department of  F i sh  and Game 

?he r e s u l t s  per ta in ing to  e l k  hunting were reported by Sorg and Nelson 
(1986). Severa l  add i t iona l  r e p o r t s  based on t h i s  study have been published 
[e-g., Donnelly e t  a l e ,  1985; Sorg e t  as., 1984; Sorg e t  a l . ,  1985; Nelson, 
1984; and Loomis e t  a l . ,  1985a and 1985b), and severa l  more a r e  i n  var ious  
3tages o f  preparat ion.  The purpose of t h i s  paper is t o  review t h e  types of  
?conomic values derived from t h i s  s tudy and some o f  t h e  appropr ia te  uses of 
zhese values. 

k e  success of t h i s  cooperat ive study is due to  the  involvement of  many people 
and agencies. Several  people should be recognized f o r  t h e i r  a c t i v i t i e s  on 
t h i s  p ro jec t :  George Peterson, Cindy Sorg, Dennis Donnelly, Tom Hoekstra, and 
T i m  McDivitt o f  t h e  U.S. Fores t  Service;  John Loomis, Universi ty o f  Ca l i fo rn ia  
s t  Davis; and John Young, Nancy Green, and Ed Parsons o f  t h e  Bureau of  Land 
tanagement . 

Phe o b j e c t i v e  o f  t h i s  s tudy was t o  determine t h e  n e t  economic value  of 
recrea t ion  associa ted  with w i l d l i f e  i n  Idaho. An important aspect  of  t h i s  
~ b j e c t i v e  is t h e  emphasis on n e t  economic value. This  is d i f f e r e n t  than t h e  
expenditures of  sportsmen. Both t h e  n e t  value and expenditures a r e  measured 
i n  d o l l a r s ,  bu t  they have d i f f e r e n t  meaning and should be used i n  d i f f e r e n t  
Nays. The proper use o f  t h e  r e s u l t s  of  t h i s  s tudy requ i res  an understanding 
3f t h e  d i s t i n c t i o n  between these  t w o  values. 



Sportsmen's expenditures are a measure of money spent by individuals in order 
ilv engage in an activity. Expenditures on gas, food, sporting goods, etc., 
are a measure of the impact of these activities on the local economy (Dwyer et 
al., 1977). Expenditures are benefits to the local businesses, but they are 
not benefits to the sportsmen. Expenditure data are collected by many states 
and on National Survey of Hunting, Fishing, and Wildlife-Associated Recreation 
(U.S.  Bureau of the Census, 1982). 

Gross expenditures are not an appropriate measure of the relative value of two 
or more resources (e.g., Dwyer et al., 1977, or toomis et al., 1984). There 
are several reasons why gross expenditures are not appropriate. First, 
expenditures only indicate what was paid, not how much the sportsmen are 
willing to pay. Second, the value of other resources is measured by net 
willingness to pay. For example, range and wildlife values are not compared 
by looking at the cost of a hunting trip versus the cost of operating a cattle 
ranch. Third, many expenditures have little or no relationship to the 
resources. Should the value of the rifle an elk hunter carries be the 
determinant of the value of elk hunting? 

The net willingness to' pay is the economic value to be used to make 
comparisons among resources. The net willingness to pay can be determined by 
a variety of methods depending on the resource and data available (Brown, 
1982). The net willingness to pay of the sportsment in this study is directly 
comparable to the profit of commercial resource-use businesses. The resource 
has some total value from which the costs of obtaining that resource (a 
business' expenses or sportsman's expenditures) are subtracted. What remains 
to the businesses is profit while the net value remains with the sportsmen. 

The average values of net willingness to pay (average consumer's surplus) are 
equivalent to the marginal values under the conditions met in this study 
(e.g., Mnnelly et al., 1985). Since we are often dealing with small 
(marginal) changes in resource use, this equivalence is of special 
significance. The value derived in this study can be used for the evaluation 
of project-level work, as well as for much larger changes. 

When the values of wildlife are used in evaluation of trade-offs among 
resources, several points must be considered to ensure a fair evaluation of 
all resources. First, the biological inter-relationships among the resources 
and the management actions must be correctly specified. If the impacts of a 
change in one resource level on another resource are incorrectly specified, 
any comparisons among alternative management actions will be biased. Second, 
commensurate values must be used (e.g., net willingness to pay for all 
resources). Third, the time frame for analysis should be equal for all 
resources and appropriate for the items in question. Fourth, all constraints 
must be explicitly stated and then examined for impact on the range of 
outcomes considered. If severe constraints limit the outcome to a small range 
of values, then there is little to choose from among the alternatives. 

CONCLUSION 

The results of this study certainly have not answered all of the questions we 
have about the economic value of elk hunting. However, it has provided some 



well-documented va lues  f o r  t h e  n e t  w i l l i ngness  o f  sportsmen t o  pay f o r  e l k  
hunt ing i n  Idaho. W e  would l i k e  to  know more about  t h e  impact o f  s i t e  and 
hunter  c h a r a c t e r i s t i c s  on  t h e  n e t  va lue  o f  e l k  hunt ing,  as we l l  as some idea  
o f  t h e  va lue  o f  e l k  f o r  nonconsumptive uses .  Hopefully,  t h i s  s tudy  has  
provided some u s e f u l  information and w i l l  p rovide  t h e  b a s i s  f o r  more d e t a i l e d  
s t u d i e s  t o  follow. 
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DISCUSSION 

Question: Elabora te  on e l k  hunt ing value.  

Answer: The average t r i p  i n  Idaho was 2.8 days  i n  our  survey f o r  an e l k  
hunting t r i p .  Remember t h i s  is a n e t  value.  The costs a r e  q u i t e  dramat ic .  
I l e f t  o u t  some s l i d e s  I have on our  f i s h i n g  survey  where t h e  va lues  o f  
coldwater f i s h i n g  a r e  $63 per  t r i p  whereas t h e  va lues  f o r  s t ee lhead  f i s h i n g  
a r e  about  $28. I f e e l  l i k e  I ' m  going i n t o  t h e  l i o n s  den when I g o  i n t o  our  
anadromous f i s h e r i e s  people  and t a l k  about  t hose  s o r t s  o f  va lues .  The b ig  
t h i n g  to  look a t  t h e r e ,  w i th  t h e  t y p i c a l  coldwater  f i s h i n g  t r i p ,  t h e  t o t a l  
va lue  is very  l o w  and t h e  expenses  of  going close to  home a r e  r e l a t i v e l y  l o w .  
But,  t h a t  d i f f e r e n c e  between t h e  cost and t h e  t o t a l  va lue  is very  high.  I 
th ink  t h a t ' s  what we're s e e i n g  h e r e  i n  e l k .  I t 's  still one o f  t h e  h igher  n e t  
va lues .  But,  t h e r e  a r e  a l s o  some very  h igh  expendi tures  so t h a t  t o t a l  v a l u e  
when you add up t h e  n e t  $100 per t r i p  p l u s ,  it 's about  t h a t  much f o r  
expendi tures ,  and t h a t ' s  j u s t  t h e  v a r i a b l e  expendi tures ,  then  you've g o t  a l l  
t h e s e  c a p i t a l  goods o u t  t h e r e .  ~ t ' s  about  s e v e r a l  hundred d o l l a r s  pe r  t r i p ,  
f o r  t h e  t o t a l  va lue .  

Question: Lou, you've d e a l t  wi th  r e s i d e n t s  i n  your survey,  is t h a t  c o r r e c t ?  

Answer: W e  surveyed both r e s i d e n t s  and nonres idents ,  a l l  sportsmen who could 
hunt  e l k  i n  Idaho. 

Question: Could you e l a b o r a t e  a l i t t l e  b i t  more. Were t h e r e  s t r o n g  c o n t r a s t s  
between nonres ident  t r a v e l  cost methods, f o r  i n s t a n c e  people  t h a t  were coming 
from t h e  e a s t  c o a s t  to  hunt  e l k  i n  Idaho? 

Answer: I n  terms o f  expendi tures ,  t h e r e  a r e  obvious ly  much g r e a t e r  
expendi tures  f o r  people  who came from t h e  e a s t .  And, most o f  t h e  ou t -of -s ta te  
h u n t e r s  spen t  a lot  more j u s t  by n a t u r e  o f  t h e  t r a v e l  and such. T h a t ' s  one 
t h ing  t h a t  added to t h e  va lue  because you have a t o t a l  va lue  o f  t h e  r e sou rce  
o u t  t h e r e  and a s  you come from g r e a t e r  and g r e a t e r  d i s t a n c e s  t h e  cost of 
g e t t i n g  t h e r e  and t h e  cost o f  ob t a in ing  t h a t  r e sou rce  becomes g r e a t e r  and 
g r e a t e r .  The f e l l ow  t h a t  l i v e s  i n  Lewiston and goes  up to Lochsa to hunt  
might have costs o f  $50 f o r  h i s  e l k  hunt.  W e  assume they  have t h e  same va lue  
of hunt  on t h e  Tjochsa. The f e l l o w  who comes from New York C i t y  might spend 
s e v e r a l  thousand d o l l a r s  doing t h a t  hunt .  A l s o ,  a lot  fewer people  come from 
New York C i t y  to  t h a t  hunt .  When w e  l o o k  a t  t h a t ,  t h e  same th ing  Dave Iverson 
t a lked  about  is t h a t  i t 's  a demand curve.  A s  t h e  p r i c e  goes  up, t h e r e ' s  less 
and less demand. So, w e  u se  t h i s  r e l a t i o n s h i p  between t h e  cost and per  c a p i t a  
p a r t i c i p a t i o n  a s  a way to e v a l u a t e  t h a t  demand curve.  So w e  d i d n ' t  r e a l l y  
s epa ra t e .  There is n o t  r e a l l y  a n e t  va lue  to  someone who comes from New York 
and a n e t  va lue  f o r  someone who comes from Idaho. Obviously, t h e i r  
expendi tures  and t h e  impact on t h e  economy, whether it 's i n  New York o r  Idaho 
o r  wherever, is q u i t e  d i f f e r e n t  because t h e i r  expendi tures  a r e  q u i t e  
d r a m a t i c a l l y  d i f f e r e n t .  Now does  t h a t  add re s s  some o f  t h e  concerns? 
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In r ecen t  y e a r s ,  r ecogn i t i on  o f  t h e  ~ o c k y  Mountain e l k  a s  North American's 
premier b i g  game animal has  led t o  development o f  a  number o f  models intended 
to a s s i s t  b i o l o g i s t s  i n  eva lua t ing  e l k  h a b i t a t  q u a l i t y  and t h e  probable 
changes a s soc i a t ed  wi th  d i f f e r e n t  land  management a c t i v i t i e s .  Secu r i ty ,  
gene ra l ly  provided by q u a l i t y  h id ing  cover ,  has  been one o f  t h e  important 
c r i t e r i a  i n  many o f  t h e s e  models, b u t  t h e  models by which h id ing  cover can  be 
eva lua ted  i n  t h e  f i e l d  have proved t o  be t i m e  consuming and sub jec t ive .  

In  October 1985, t h e  s e n i o r  author  presented  HIDE2, a personal  computer (PC) 
program des igna ted  t o  a s s i s t  f i e l d  b i o l o g i s t s  i n  eva lua t ing  h id ing  cover i n  
f o r e s t  s t a n d s  I/. The program has  s i n c e  been r e w r i t t e n  f o r  use  on U.S. Fo res t  
Serv ice  Data General 2/ mainframe computers i n  t h e  Northern and Intermountain 
Regions. HIDE2 e s t i m a t e s  t h e  p r o b a b i l i t y  than  an  e l k  200 f e e t  from an 
observer  i n  a  f o r e s t  s t and  w i l l  be hidden from view by t r e e  stems and low 
canopy. Using t r igonometr ic  c a l c u l a t i o n s ,  t h e  widths o f  randomly loca t ed  t r e e  
stems a r e  p ro j ec t ed  t o  a n  a r c  200 f e e t  from an  observa t ion  p o i n t .  The 
percentage o f  t h e  a r c  v i s u a l l y  blocked is determined, bu t  h id ing  cover is 
eva lua ted  on  s e c t i o n s  wide enough t o  h i d e  an e l k  (65 inches ) .  Any s e c t i o n  
with 90 percent  v i s u a l  blockage is considered t o  be h id ing  cover .  The program 
u t i l i z e s  stem diameter  and d e n s i t y  information provided by t h e  timber 
inventory,  t h u s  enabl ing  t h e  b i o l o g i s t  t o  o b t a i n  h id ing  cover va lues  wi thout  
ex t ens ive  f i e l d  work. This  paper p r e s e n t s  r e s u l t s  o f  a  t e s t  comparing f i e l d  
e s t i m a t e s  of  h id ing  cover wi th  r e s u l t s  produced by t h e  computer program. 

Four f o r e s t  s t a n d s  managed by t h e  Univers i ty  o f  Montana School o f  Fo res t ry  
were s e l e c t e d  f o r  t e s t i n g .  A l l  four  s t a n d s  a r e  near t h e  Lubrecht Experimental 
Fo res t  on land owned by Champion I n t e r n a t i o n a l  and managed by B i l l  P o t t e r .  
Trees i n  t h e s e  s t ands ,  a l l  c o n i f e r s ,  have been tagged and recorded i f  over 
2  inches  i n  diameter .  Trees  under 2  inches i n  diameter were counted,  b u t  were 
n o t  i n d i v i d u a l l y  marked wi th  meta l  t a g s .  

1/ Nat iona l  Workshop on Micro-computer Appl ica t ions  i n  F ish  and Wi ld l i f e  
Programs. Colorado S t a t e  Univers i ty ,  October 9-11, 1985. 
2/ U s e  o f  t r a d e  o r  f i rm  names is f o r  information o n l y  and does  n o t  imply 
endorsement by t h e  U. S  . Department o f  Agr icu l ture  . 



LABORATORY EXERCISE 

In t h i s  e x e r c i s e ,  members o f  t h e  Advanced w i l d l i f e  Conservation c l a s s  
eva lua ted  t h e  four  s t a n d s  using t h e  HIDE2 program and IBM PCs i n  t h e  
Univers i ty  Business School. TWO assumptions were made: 1)  trees wi th  1-inch 
diameter  a r e  open grown (have green  crown a t  4.5 f e e t ) ;  and 2) h a l f  t h e  t r e e s  
wi th  2-inch diameter  a r e  open grown. A t o t a l  o f  19 r e p l i c a t i o n s  on each s t and  
were completed by t h e  c l a s s  and used i n  t h e  a n a l y s i s  summarized i n  Table 1. 

Table 1. S t a t i s t i c s  desc r ib ing  samples o f  Visua l  Blockage and Hiding Cover i n  
four  s t a n d s  a t  Lubrecht Fo res t ,  c a l c u l a t e d  by t h e  Advanced W i l d l i f e  
Conservation class us ing  t h e  PC program HIDE2 (N=19). 

Cover Class  Area Mean, N-19 Std .  Er r .  

Visua l  
Blockage 

f 

Hiding 
Cover 

N o  f u r t h e r  a n a l y s i s  o f  t hese  d a t a  seemed necessary. It is c l e a r  t h a t  s t a n d s  
1 and 3 a r e  very  much a l i k e .  Stand 4 has  s i g n i f i c a n t l y  more cover t han  e i t h e r  
1 o r  3, and s tand  2 has  s i g n i f i c a n t l y  more cover than  s tand  4. S i g n i f i c a n t  
d i f f e r e n c e s  were assumed wi th  more than  two s tandard  e r r o r s  d i f f e r e n c e  between 
means. 

FIELD EXERCISE 

F i e l d  samples o f  v i s u a l  blockage and h id ing  cover were taken i n  each o f  t h e  
four  s t a n d s  with two teams completing f i v e  r e p l i c a t i o n s  with each o f  two 
sampling methods. The "Gordon Boardn method 3/ u ses  a-20-square (4 x 5)  
checkerboard o f  6-inch squares .  A sample e s t ima te  is t h e  number o f  squares  
v i s i b l e  a t  a d i s t a n c e  of  200 f e e t .  S ince  each square  r e p r e s e n t s  5 pe rcen t ,  
v i s u a l  blockage is equa l  t o  5 t imes t h e  number o f  squares  n o t  seen. Hiding 
cover was taken a s  t h e  percentage of  obse rva t ions  with v i s u a l  blockage over  
90 percent .  

The " H i l l i s n  method 4/ is an e i t h e r / o r  c l a s s i f i c a t i o n  f o r  h id ing  cover i n  
which t h e  upper t o r s o  o f  t h e  ' t a r g e t n  ind iv idua l  is c l a s s i f i e d  as hidden 
(90 percent )  o r  n o t  hidden a t  a d i s t a n c e  of  200 f e e t .  Cover e s t i m a t e s  f o r  
each s tand  were based on 30 obse rva t ions  wi th  t h e  Gordon Board and 50 
obse rva t ions  using t h e  H i l l i s  method. Means and s tandard  e r r o r s  o f  
r e p l i c a t i o n s  a r e  presented  i n  Table 2. 

3/ A sampling method developed by Floyd Gordon, W i l d l i f e  b i o l o g i s t ,  
Bridger-Teton National  Fo res t .  

4/ A sampling method developed by Michael H i l l i s ,  W i l d l i f e  B i o l o g i s t ,  Lolo 
National  Fores t .  



Table 2. S t a t i s t i c s  summarizing samples o f  Visua l  Blockage and Hiding Cover 
(Gordon) and Hiding Cover ( H i l l i s )  i n  four  s t ands  a t  Lubrecht 
Fo res t .  F i e l d  samples by t h e  Advanced W i l d l i f e  Conservation c l a s s  
(M=IO). 

Cover C la s s  Area Mean Std. ErrOK 

Visua l  1 39.8 - 16.7 
Blockage 2 74.8 22.6 

(Gordon) 3 32.7 10.6 
4 63.3 21.7 

Hiding 1 I/ 14.3 2.4 
Cover 2 50.0 5.5 

(Gordon) 3 1 1  .O 1.9 
4 30.3 5.4 

Hiding 1 1/ 26.0 2.0 
Cover 2 58.8 2.7 

( H i l l i s )  3 I/ 25.4 2.3 
4 I/ 51.1 6.2 

I/ Mean was more than t w o  s tandard  e r r o r s  dev ian t  from t h e  comparable mean i n  
Table 1. 

Comparison o f  Tables 1 and 2 r e v e a l s  no s i g n i f i c a n t  d i f f e r e n c e s  between v i s u a l  
blockage e s t i m a t e s  made with t h e  PC program and samples taken i n  t h e  f i e l d .  
Est imates  o f  h id ing  cover ,  however, were g e n e r a l l y  higher  i n  f i e l d  samples. 
One team using t h e  Gordon Board and t h r e e  teams using t h e  H i l l i s  method 
produced h id ing  cover e s t i m a t e s  s i g n i f i c a n t l y  h igher .  than those  produced by 
t h e  PC program. Although t h e  samples a v a i l a b l e  f o r  t h i s  comparison were 
r e l a t i v e l y  smal l  and h igh ly  v a r i a b l e ,  we concluded t h a t  t h e  obse rva t ion  
method, r a t h e r  than t h e  PC program, was r e spons ib l e  f o r  t h e  incons is tency  i n  
e s t ima t ing  h id ing  cover.  

Th i s  conclus ion ,  we be l i eve ,  is v e r i f i e d  by a second sampling t e s t  o f  hiding 
cover va lues  using t h e  PC program. The assumption i n  t h e  program is t h a t  t h e  
a r e a  requi red  t o  h ide  an  e l k  w i l l  average 65 inches i n  width. By comparision, 
f i e l d  e x e r c i s e s  u t i l i z e d  t h e  Gordon Board, which is on ly  24 inches  wide, and 
t h e  human t o r s o  with a  width of  18 t o  24 inches  ( H i l l i s  method). In  both 
cases ,  it is a  mathematical c e r t a i n t y  t h a t  t h e  f i e l d  method w i l l  produce 
higher  h id ing  cover va lues  than t h e  computer program. 

To demonstrate t h i s  c e r t a i n t y ,  t h e  PC program was r e w r i t t e n  wi th  a  h id ing  
cover t a r g e t  width of  24 inches.  Es t imates  of  v i s u a l  blockage and h id ing  
cover wi th  t h e  narrow t a r g e t  for t h e  four  f o r e s t  s t a n d s  a t  Lubrecht a r e  
presented i n  Table 3. 



Table 3. S t a t i s t i c s  d e s c r i b i n g  samples o f  Visua l  Blockage and Hiding Cover 
i n  four  s t a n d s  a t  Lubrecht mrest, c a l c u l a t e d  with t h e  PC program 
HIDE2 using a h id ing  cover t a r g e t  width o f  24 r a t h e r  t han  65 inches 
IN= 1 0) . 

Cover Class  Area Mean Std. Er ror  

Visual  1 
Blockage 2 

3 
4 

Hiding 
Cover 

A s  expected, PC e s t i m a t e s  o f  h id ing  cover using t h e  narrow t a r g e t  were 
s i g n i f i c a n t l y  higher  than  PC e s t i m a t e s  using t h e  elk-width t a r g e t .  Also as 
expected,  t h e  PC e s t i m a t e s  f o r  h id ing  cover  v a l u e s  were c l o s e r  t o  t h e  va lues  
recorded i n  f i e l d  sampling. ~t t h e  same t i m e ,  PC e s t i m a t e s  using t h e  narrow 
t a r g e t  r evea l  a p o t e n t i a l  source  of  e r r o r  i n  any f i e l d  sample o f  h id ing  
cover.  Comparison o f  Tables  2 and 3 r e v e a l s  t h a t  computer e s t i m a t e s  o f  h id ing  
cover  i n  t h e  t w o  r e l a t i v e l y  open s t a n d s  were s i m i l a r  t o  va lues  recorded i n  t h e  
f i e l d  with t h e  Gordon Board b u t  lower than  f i e l d  e s t i m a t e s  using t h e  H i l l i s  
method. Conversely, computer e s t i m a t e s  o f  h id ing  cover i n  t h e  more dense 
s t a n d s  were h igher  than  Gordon Board e s t i m a t e s  and c l o s e r  to t h e  v a l u e s  
recorded by f i e l d  obse rve r s  using t h e  H i l l i s  method. 

In  examining t h e s e  d i f f e r e n c e s ,  we aga in  d e t e c t  observer  b i a s  r a t h e r  than  
computer b ias .  It is  g e n e r a l l y  recognized t h a t  even "unbiased" obse rve r s  w i l l  
count  a g r e a t e r  p ropor t ion  o f  "border l ine"  samples a s  t h e  number recorded 
dec l ines .  Sampling f o r  h id ing  cover ,  because o f  t h e  d e f i n i t i o n  used, r e q u i r e s  
many such dec i s ions .  An observer  must determine whether a t a r g e t  i s  v i s i b l e  
a t  a l l  and then  determined whether 90 pe rcen t  o f  it is v i s i b l e .  With t h e  
Gordon Board, both d e c i s i o n s  a r e  mechanical when cover is poor and t h e  board 
is e a s i l y  seen.  I n  dense cover ,  however, t h e r e  is a p r e d i c t a b l e  b i a s  toward 
counting bo rde r l i ne  squares  when on ly  a few can  be seen. Hiding cover  is 
underestimated. The same p roces s ,  when t h e  whole t a r g e t  is a s i n g l e  d e c i s i o n  
a s  i n  t h e  H i l l i s  method, r e s u l t s  i n  b iased  acceptance o f  bo rde r l i ne  (90 
percent )  obse rva t ions  when cover is poor. Hiding cover va lues  a r e  
overest imated.  

This  f i e l d  test a l s o  emphasizes t h e  d i f f i c u l t y  of maintaining c o n s i s t e n t  
v i s u a l  images o f  90 pe rcen t  cover using t h e  t a r g e t s  represented  by t h e  Gordon 
Board and t h e  human t o r s o .  The c o e f f i c i e n t s  o f  v a r i a t i o n  a s soc i a t ed  wi th  
f i e l d  d a t a  averaged 10 t imes  g r e a t e r  t han  c o e f f i c i e n t s  f o r  computer 
es t imates .  W e  conclude t h a t ,  where t imber inventory  information is a l r eady  
a v a i l a b l e ,  t h e  computer program provides  accu ra t e  e s t ima te s  o f  h id ing  cover a t  
a lower cost and with g r e a t e r  speed than  f i e l d  observa t ions .  
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9bs t rac t :  Browse  n u t r i t i o n a l  q u a l i t y  i n  old-growth and c l e a r c u t s  on t h e  
3lympic Penninsula  was compared. Spec ies  response to c l e a r c u t t i n g  was 
qa r i ab l e ,  bu t  no c o n s i s t e n t  i nc rease  i n  n u t r i t i o n a l  q u a l i t y  i n  c l e a r c u t s  was 
found. 

Nu t r i t i ona l  c h a r a c t e r i s t i c s  of  four  common browse s p e c i e s  were compared 
between old-growth f o r e s t s  and c l e a r c u t s  on  t h e  west s i d e  o f  t h e  Olympic 
Penninsula,  Washington. Samples o f  v ine  maple (Acer - c i r c ina tum) ,  salmonberry 
(Rubus s p e c t a b i l i s )  , red huckleberry (vaccinium parv i fo l ium) ,  and swordfern 
(Polystichum munitum) were c o l l e c t e d  from four  e a r l y  s e r a 1  c l e a r c u t s  and four  
Ad-growth f o r e s t  s i t e s .  A l l  s i t e s  were on low e l e v a t i o n  t e r r a c e s  along t h e  
Hoh River ,  e i t h e r  ad j acen t  t o  o r  w i th in  Olympic National  Park. A l l  c l e a r c u t s  
were 5-10 y e a r s  o l d  and dominated by deciduous browse. Forage was sampled i n  
J u l y  and October 1985, and January 1986. Sampling w i l l  cont inue  i n t o  A p r i l  
and J u l y  1986. Laboratory ana lyses  a r e  c u r r e n t l y  i n  progress ,  bu t  t o  d a t e  w e  
have r e s u l t s  on percent  d r y  ma t t e r ,  l eaf / s tem r a t i o ,  crude p r o t e i n ,  c e l l  w a l l  
cons i tuen t s ,  a c i d  d e t e r g e n t  f i b e r ,  l i g n i n ,  -- i n  v i t r o  d i g e s t i b i l i t y ,  and 
minerals .  

Prel iminary ana lyses  revea led  s e v e r a l  s i g n i f i c a n t  d i f f e r e n c e s  between fo rages  
growing i n  old-growth and c l e a r c u t  sites (p<.05). The percent  d r y  matter  was 
s i g n i f i c a n t l y  g r e a t e r  i n  c l e a r c u t s  than  i n  old-growth sites i n  a l l  t h r e e  
seasons,  f o r  a l l  spec ies .  The r a t i o s  o f  l e a f  t o  stem weight were numerical ly  
g r e a t e r  i n  old-growth f o r e s t s  than  i n  c l e a r c u t  sites f o r  a l l  s p e c i e s ,  b u t  were 
s i g n i f i c a n t l y  d i f f e r e n t  o n l y  dur ing  t h e  summer. Leaf t o  stem r a t i o s  dur ing  
summer i n  old-growth and c l e a r c u t s  were 4.8 and 1.7, r e s p e c t i v e l y ,  f o r  v ine  
maple, and 0.8 and 0.6 f o r  red huckleberry.  Crude p r o t e i n  was s i g n i f i c a n t l y  
g r e a t e r  i n  old-growth sites i n  a l l  seasons.  When a l l  s p e c i e s  were combined, 
crude p r o t e i n  i n  old-growth and c l e a r c u t s  averaged 9.9 percent  and 6.4 Pe rcen t  
r e s p e c t i v e l y ,  i n  t h e  summer, and 5.9 pe rcen t  and 4.8 percent  i n  t h e  win ter .  
This  t r end  was c o n s i s t e n t  f o r  a l l  spec i e s .  

The d i f f e r e n c e s  i n  f i b e r  c h a r a c t e r i s t i c s  between o l d  growth and c l e a r c u t s  were 
v a r i a b l e  among t h e  four  s p e c i e s  examined. When a l l  spec i e s  were combined, 
t h e r e  were no s i g n i f i c a n t  d i f f e r e n c e s  between old-growth and c l e a r c u t s  i n  
l e v e l s  o f  c e l l  w a l l  c o n s t i t u e n t s  (CWC), a c i d  de t e rgen t  f i b e r  (ADF-primarily 
c e l l u l o s e  and l i g n i n )  , o r  l i g n i n  . However, v ine  maple contained s i g n i f i c a n t l y  
g r e a t e r  amounts o f  CWC and ADF i n  c l e a r c u t s  than o l d  growth i n  a l l  t h r e e  
seasons,  and g r e a t e r  amounts o f  l i g n i n  i n  c l e a r c u t s  i n  t he  f a l l  and win ter .  



CWC and ADF l e v e l s  i n  salmonberry did no t  d i f f e r  between f o r e s t s  and 
c l e a r c u t s ,  b u t  l i g n i n  was s i g n i f i c a n t l y  g r e a t e r  i n  o l d  growth i n  t h e  f a l l .  
CWC i n  huckleberry a l s o  d i d  no t  d i f f e r  between s i t e s ,  bu t  old-growth samples 
contained s i g n i f i c a n t l y  more ADF i n  t h e  f a l l ,  and more l i g n i n  i n  t h e  f a l l  and 
winter  when compared t o  c l e a r c u t s .  Swordfern contained s i g n i f i c a n t l y  more 
CWC, ADF, and l i g n i n  i n  o l d  growth than  i n  c l e a r c u t s  i n  m o s t  seasons.  

I n  v i t r o  d i g e s t i b i l i t y  was low, b u t  when a l l  s p e c i e s  were combined it was -- 
s i g n i f i c a n t l y  g r e a t e r  i n  old-growth f o r e s t s  than i n  c l e a r c u t s  i n  a l l  seasons.  
Ind iv idua l  s p e c i e s  responses were v a r i a b l e .  ~ i g e s t i b i l i t y  o f  v ine  maple was 
g r e a t e s t  i n  o l d  growth i n  a l l  seasons ,  ranging from 45 percent  i n  o l d  growth 
and 37 pe rcen t  i n  c l e a r c u t s  i n  t h e  summer, to 38 percent  i n  o l d  growth and 
31 percent  i n  c l e a r c u t s  i n  t h e  win ter .  There was no s i g n i f i c a n t  d i f f e r e n c e  i n  
salmonberry d i g e s t i b i l i t y  between s i t e s .  Huckleberry i n  o l d  growth was 
s i g n i f i c a n t l y  more d i g e s t i b l e  than  i n  c l e a r c u t s  o n l y  i n  t h e  f a l l .  Conversely, 
swordfern was s i g n i f i c a n t l y  more d i g e s t i b l e  i n  c l e a r c u t s  than i n  o l d  growth i n  
a l l  seasons. D i g e s t i b i l i t y  o f  swordfern ranged from 19 percent  and 24 percent  
i n  o l d  growth and c l e a r c u t s  r e s p e c t i v e l y ,  i n  t h e  summer, to 27 pe rcen t  and 
30 percent  i n  t h e  win ter ,  

Macromineral l e v e l s  ( N a ,  c a , ' ~ ,  K, S, and M g )  tended t o  be g r e a t e r  i n  
old-growth f o r e s t s  than  i n  c l e a r c u t s  f o r  a l l  seasons  and s p e c i e s  except  Ca 
content  i n  swordfern, Except f o r  N a  ( x  = 206 ppm), macromineral c o n t e n t s  
appeared t o  meet t h e  n u t r i t i o n a l  requirements  o f  c e r v i d s  on both s i t e s .  
Micromineral l e v e l s  a l s o  tended to be higher  i n  o l d  growth than  i n  c l e a r c u t s .  
Se l e v e l s  (x  = 0.03 ppn) appeared to  be inadequate  t o  meet c e r v i d  
requirements.  

Since t h i s  research  is c u r r e n t l y  i n  progress ,  conclus ions  a s  t h i s  t ime would 
be specu la t ive .  The t ann in  con ten t  of  forages ,  and its e f f e c t  on -- i n  v i t r o  
d i g e s t i b i l i t y  a r e  s t i l l  t o  be assessed .  However, a t  t h i s  s t a g e  it does  appear 
t h a t  each s p e c i e s  responded d i f f e r e n t l y  t o  c l e a r c u t t i n g ,  and t h a t  c l e a r c u t t i n g  
does n o t  n e c e s s a r i l y  r e s u l t  i n  improved n u t r i t i o n a l  q u a l i t y  i n  browse s p e c i e s  
t h a t  occur i n  both old-growth and c l e a r c u t  s i t e s .  

DISCUSSION 

Question: I th ink  your r e s u l t s  a r e  f a s c i n a t i n g  today. I th ink  it p o i n t s  o u t  
an important p o i n t  t h a t  w e  t r y  to  address  i n  t h e  model t h a t  we developed. 
That is t h e r e  is  an important  forage  component i n s i d e  t h e s e  old-growth growth 
s t ands  t h a t  probably h a s n ' t  r e a l l y  been recognized y e t  because o f  t h e  lack  o f  
studies, The o t h e r  p o i n t  I wanted to make; i t  d i d n ' t  come o u t  r e a l  c l e a r  t o  
me.., and t h a t  is t h e  browse s p e c i e s  you 're  looking a t  a r e  t r a d i t i o n a l l y  
looked upon by wes ts ide  b i o l o g i s t s  a s  food t h a t  is very  low i n  n u t r i t i o n a l  
q u a l i t y  r ega rd l e s s  of  its s i t e .  I be l i eve  t h a t  t h e  l e v e l s  of  d i g e s t i b i l i t y  
t h a t  you found, r e g a r d l e s s  o f  t h e  a r e a  t h a t  you were looking a t ,  even i n  
c l e a r c u t  o l d  growth, i nd ica t ed  t h a t .  Is t h a t  t r u e ?  



Answer: Y e s  it was. 

Question: The o t h e r  p o i n t ,  and it r e l a t e s  back t o  what w e  a r e  proposing a s  a 
forage  q u a l i t y  v a r i a b l e ,  was t h a t  w e  were assuming t h a t  through t h e  t r ea tmen t s  
w e  propose t o  c r e a t e  fo rage  a r e a s  o r  t h a t  were used on those  fo rage  a r e a s  t o  
increase  forage  q u a l i t y ,  was t h a t  w e  would change t h e  composition o f  t h a t  a r e a  
from domination o f  browse s p e c i e s  w i th  very  l o w  d i g e s t i b i l i t y  and o v e r a l l  l o w  
q u a l i t y  t o  g r a s s e s  and f o r b s  t h a t  would have much higher  q u a l i t y .  I th ink  
some followup s t u d i e s  would be very  i n t e r e s t i n g  t o  look a t  t rea tments  app l i ed  
t o  those a r e a s  on t h e  same s i t e  and t h e  response of  t h e  composition o f  
d i f f e r e n t  s p e c i e s  r e l a t e d  b a c ~  to changes o f  q u a l i t y .  

Ansuer: I f  it were p o s s i b l e  t o  expand t h e  l ist  o f  forage  s p e c i e s  t h a t  were 
occurr ing  both i n  c l e a r c u t s  and i n  o l d  growth, I th ink  t h a t  would be t h e  next  
d i r e c t i o n  to go. 

Question: I th ink  one o f  t h e  t h i n g s  t o  remember is t h a t  some o f  t h e  work 
t h a t ' s  been done, and t h e r e  a r e  probably people i n  t h e  room t h a t  can c o r r e c t  
m e  o r  g i v e  u s  va lues ,  b u t  on t h e  Alsea District some o f  t h e  f o l k s  a t  OSU and 
Range Resources have worked wi th  some s p e c i e s  t h a t  t h e o r e t i c a l l y  should be 
p r e t t y  d i g e s t i b l e .  A s  a ma t t e r  o f  f a c t  t hey  found some very  low l e v e l s  of  
d i g e s t i b i l i t y .  One o f  t h e i r  d i scuss ions  t h a t  s t imu la t ed  t h i s  s tudy  was a 
conversa t ion  wi th  Steve Sharrow from Range i n  comparing t h e i r  va lues  wi th  our 
va lues  i n  some e a r l i e r  s t u d i e s  and beginning to wonder whether our  techniques  
were okay. Whether people involved i n  t h e s e  s t u d i e s  were i n  f a c t  measuring 
and doing t h e  d i g e s t i b i l i t i e s  r i g h t .  Some o f  t h e  f o r b s  and g r a s s e s  on t h e  
Alsea District,  i f  I remember c o r r e c t l y ,  were n o t  very  d i g e s t i b l e .  I t  was 
very su rp r i s ing .  So I th ink  t h a t ' s  a very  good po in t .  When you change a 
c l e a r c u t  and change t h e  s p e c i e s  composition, i f  you move towards legumes o r  
bunchgrasses o r  fo rbs ,  t h a t ' s  a d i f f e r e n t  s i t u a t i o n  than  what we're measuring 
here .  Nonetheless,  I t h i n k  t h a t  w e  do  need to  do  a l o t  more work t o  determine 
whether you a r e  going t o  g e t  t h e  kind of  forage  q u a l i t y  response t h a t  you ' re  
hoping t o  g e t  by conver t ing  t h e s e  c l e a r c u t s  t o  something o t h e r  than  browse. 

Question: I assume a l l  o f  your i n  v i t r o  t e s t s  were wi th  d r i e d  samples. Have -- 
you considered using quick-frozen green  samples t o  g e t  some o f  t h e  v o l a t i l e ~  
involved i n  determining d i g e s t i b i l i t y ?  

Answer: N o  I haven ' t  done t h a t .  I t ' s  a cons ide ra t ion  as I do have some 
frozen samples. 

Question: Frequent ly,  when I used t o  be wi th  t h e  u n i v e r s i t y  o f  C a l i f o r n i a ,  w e  
found some very dramatic  d i f f e r e n c e s  using quick-frozen green  samples t h a t  
presumably preserved t h e  v o l a t i l e s  compared wi th  d r i e d  samples o f  t h e  same 
p lan t .  Another t h ing  t h a t  might be use fu l  t o  cons ider  is t h e  s y n e r g i s t i c  
r e l a t i o n s h i p s  o f  mixed samples,  f r equen t ly  t h i s  can  g r e a t l y  a l t e r  t h e  
d i g e s t i b i l i t y .  
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Abstract: Information related to population dynamics and habitat use of 
Roosevelt elk (Cervus elaphus roosevelti) on Vancouver Island is reviewed. 
Pregnancy rates of 85.5 percent were estimated for cows 2.5 years of age and 
older; biennial conception does not appear to be a problem. -~nnual calf 
mortality rates, based on expected June ca1f:cow ratios and the observed late 
winter ratios, ranged from .46 to .85 for the herds under study. Adult 
mortality rates, based on life table schedules, were estimated at .082 for 2 
to 10 year old cows, and .201 for cows older than 10 years. Corresponding 
rates for bulls were .I10 and .219 respectively. Late winter C ~ ~ ~ : C O W  ratios 
over the past decade were significantly related to winter severity. Wolf 
(Canis lupus crassodon) predation is another important source of natural -- 
mortality, although impacts on recruitment of specific herds does not appear 
to be long-lasting. During periods of mild winter conditions, major causes of 
adult mortality are related to human harvest. Current harvest regulations, 
designed to provide a quality hunt experience by limiting the number of 
hunters on a herd-unit basis, are considered to be conservative. Hunters 
enjoy a relatively high success rate (average of .68 elk/hunter). Xnown 
illegal harvest is approximately 50 percent of the legal harvest and is a 
major management concern. Movement and habitat use relationships have been 
investigated in two study areas differing in logging history (old-growth/early 
sera1 versus second-growth forests). Seasonal range and individual home range 
sizes were related to the abundance and distribution of important resources, 
primarily forage and adjacent cover. Estimates of diet quality indicated that 
levels of digestible energy over winter were substantially below maintenance 
requirements. Fecal crude protein concentrations, significantly related to 
dietary crude protein and dry matter digestibility levels, were used as an 
index of animal condition. Habitat relationships are being incorporated into 
habitat suitability models and management handbooks to evaluate the relative 
impacts of forest development on elk habitat. Increased knowledge of 
population dynamics is required to focus management activities on factors 
limiting population growth, refine harvest strategies, and provide indices 
relating habitat model output to population performance. Increasing elk 
distribution and abundance by transplant activities also offers opportunities 
to validate the habitat models. 

Prior to the 1970's. little information was available on the ecology of 
R3osevelt elk on Vancouver Island. General knowledge of distribution and 
abundance was based on public reports, a few periodic surveysfand harvest 
estimates. Data pertaining to population dynamics, habitat use, and elk 
habitat/forestry interactions were essentially non-existent. 



Over t h e  p a s t  decade, management e f f o r t  w a s  i n t e n s i f i e d  i n  response t o  
i nc reases  i n  both  r e c r e a t i o n a l  demand and o p p o r t u n i t i e s  f o r  incorpora t ing  
h a b i t a t  requirements i n  t h e  f o r e s t r y - w i l d l i f e  planning p roces s  (Janz 1980). 
Research programs have a l s o  acce l e ra t ed  to meet t hese  cha l l enges  wi th  dee r  and 
old-growth f o r e s t  r e l a t i o n s h i p s  being t h e  major t o p i c  o f  many r e sea rch  s t u d i e s  
(see Bunnell and Jones 1984).  Over t h e  p a s t  f i v e  yea r s  t h e  r e l a t i o n s h i p s  o f  
dee r ,  e l k  and second-growth f o r e s t s  have been inves t iga t ed  under t h e  
In t eg ra t ed  W i l d l i f e  - In t ens ive  Fores t ry  Research (IWIFR) program. 

The purpose o f  t h i s  paper is t o  c o l l a t e  and review t h e  a v a i l a b l e  d a t a  on t h e  
biology,  h a b i t a t  r e l a t i o n s h i p s  and p u b l i c  use  o f  Roosevelt e l k  on Vancouver 
I s l and .  Although t h e  i n t e n t  o f  t h e  review is t o  provide information t h a t  w i l l  
be u s e f u l  i n  t h e  development o f  more r e f i n e d  management p l ans ,  it may a l s o  be 
o f  va lue  t o  o t h e r  b i o l o g i s t s  i n t e r e s t e d  i n  t h e  ecology and management o f  
Roosevelt  e l k .  

DISTRIBUTION AND ABUNDANCE 

Roosevelt  e l k  on Vancouver I s l and ,  t h e  o n l y  indigenous Canadian popula t ion ,  
number approximately 3,000-about 11 pe rcen t  o f  t h e  t o t a l  p r o v i n c i a l  e l k  
populat ion.  The m a j o r i t y  of  animals  a r e  l oca t ed  on t h e  no r th  I s l a n d  i n  
management u n i t s  ( M . u . ~ )  1-9, 1-10, and 1-11, and on t h e  l e s s  a c c e s s i b l e  
northwest coast i n  M.u. 1-12 (Fig. 1 ) .  Some watersheds on t h e  south  I s l a n d  
( i n  M.U.s 1-4 and 1-5) a l s o  suppor t  v i a b l e  e l k  herds.  Recent obse rva t ions  of  
e l k  on t h e  mainland i n  M.u. 1-15 a r e  thought  to  be t h e  r e s u l t  o f  emmigration 
from t h e  I s land .  

H i s t o r i c a l  r eco rds  a r e  s c a n t ,  b u t  it appears  t h a t  no r th  I s l and  e l k  have 
expanded i n  d i s t r i b u t i o n  and numbers s i n c e  t h e  e a r l y  1900's, whereas south  
I s l and  numbers and d i s t r i b u t i o n  have dec l ined .  Poss ib l e  f a c t o r s  in f luenc ing  
e l k  numbers a r e  d iscussed  i n  l a t e r  s e c t i o n s .  

ANIMAL CHARACTERISTICS 

Weights and Measurements 

Whole body weights  o f  18 cow e l k  c o l l e c t e d  dur ing  winter  months a r e  presented  
i n  Table 1. Sample s i z e  is  smal l  b u t  t h e  average a d u l t  female weight o f  267.5 
kg is very  s i m i l a r  t o  winter  weights  o f  female e l k  i n  western Oregon (Hines 
and Lemos 1979). The percentage o f  t o t a l  weight made up by t h e  hog-dressed 
c a r c a s s  (Table 1) is a l s o  s i m i l a r  t o  va lues  f o r  harvested cow e l k  i n  western 
Oregon (Harper e t  a l .  1985).  Percentages of hog-dressed and dressed  c a r c a s s e s  
a r e  v a r i a b l e ,  l i k e l y  a r e s u l t  o f  varying phys i ca l  cond i t i on  (Blood and Smith 
1984). Comparison o f  s tandard  body measurements among C.e.  r o o s e v e l t i ,  
C.e. ne l son i  and C.e. manitobensis  revea led  o n l y  minor d i f f e r e n c e s  t h a t  a r e  
probably accounted f o r  by small-sample v a r i a t i o n  and/or n u t r i t i o n a l  
d i f f e r e n c e s  (Blood and Smith 1984). 



Figure 1 .  Wi ld l i f e  management u n i t s  ( M . u . ~ )  f o r  Region 1 ,  Vancouver Is land.  



Table 1. Whole weight,  c a r c a s s  y i e l d ,  and phys i ca l  cond i t i on  i n d i c e s  o f  18 
y e a r l i n g  and o l d e r  female Rcnsevelt  e l k  (modified from Blood and 
Smith 1984). 

% o f  Whole Weight 
Age Month Kidney Whole 

Ki l l ed  Fa t  Index (%)  Weight (kg) Hog-dressed Dressed 
Year Months c a r c a s s  c a r c a s s  

1 9 Feb. 
1 11 May 

Mean (Yearl ings)  169.0 70.7 55.1 

2 9 Feb . 
2 10 Mar. 
2 11 Apr , 
2 11 May 

Mean (2-year o l d s )  237.0 62.8 45.6 

Feb. 
Feb . 
Feb. 
Apr . 
Mar. 
Mar. 
Apr . 
Feb . 
Feb. 
Feb . 
Feb. 
Mar. 

Mean (Adults)  267.5 69.7 55.7 

N a t a l i t y  

Analysis  o f  reproduct ive  t r a c t s  o f  harves ted  cows over  t h e  1977 t o  1984 per iod  
i n d i c a t e  a pregnancy r a t e  of  85.5 percent  f o r  cows 2.5 y e a r s  o f  age and o l d e r  
(Table 2 ) .  These d a t a ,  c o l l e c t e d  over  a per iod  o f  r e l a t i v e l y  mild winter  
cond i t i ons ,  a r e  comparable t o  t h e  83.8 pe rcen t  pregnancy r a t e  f o r  mature 
(2.5 +years)  cows repor t ed  by Ku t t e l  (1975) i n  southwestern Washington and 
higher  t han  r a t e s  repor ted  i n  t h e  Olympic Mountain a r e a  o f  Washington 
(61.3 percent ;  Smith 1980) and i n  western Oregon (50.0 percent ;  Tra iner  
1971). Of 30 pregnant e l k  examined f o r  l a c t a t i o n  s t a t u s ,  24 (80.0 percent )  
were l a c t a t i n g  (Table 3 ) ,  aga in  s i m i l a r  t o  r a t e s  repor ted  by Ku t t e l  
(83.3 percent ;  1975) and higher  than  f i g u r e s  from t h e  Olympics (67.0 percent ;  
Smith 1980) and Oregon (51.0 pe rcen t ;  Trainer  1971). B ienn ia l  concept ion ,  
i n d i c a t i v e  o f  poor materna l  cond i t i on  i n  t h e  f a l l ,  does n o t  appear to be a 
problem on Vancouver I s land .  



Mean d a t e s  o f  breeding and p a r t u r i t i o n ,  determined by f e t a l  measurements 
(Morrison e t  a l .  1959) and a g e s t a t i o n  per iod  o f  255 days  (Cowan and Guiguet 
1965),  were September 28 and June 2, r e s p e c t i v e l y  (Fig.  2 ) .  Seventy-five 
pe rcen t  o f  breeding occurred  by t h e  end o f  September. A 9.5 year  o l d  cow 
examined i n  February (no t  included i n  F ig ,  2) had a v i a b l e  f e t u s  es t imated  a t  
46 days  o f  age,  i n d i c a t i n g  concept ion on January 4 and a p a r t u r i t i o n  d a t e  o f  
September 16. hr idence  of  r e c u r r e n t  e s t r u s  pe r iods  and l a t e  pregnancies  
similar t o  t h e  above have been r epor t ed  f o r  m c k y  Mountain e l k  (Wishart 1981). 

Mor t a l i t y  

Es t imates  o f  c a l f  m o r t a l i t y  r a t e s  from ~ u g u s t  t o  Apr i l ,  based on  ca1f:cow 
r a t i o s  and c o r r e c t i o n s  f o r  cow m o r t a l i t y ,  i n d i c a t e  a range o f  .10 t o  -38 
over  t h e  mild w i n t e r s  of  1982 t o  1985 f o r  t h e  G r i l s e  and Greenstone herds  
(M.U.1-10) (Table 4 ) .  

To e s t ima te  t h e  m o r t a l i t y  o f  c a l v e s  from b i r t h  t o  August, t h e  expected June 
ca1f:cow r a t i o s  were determined from pregnancy r a t e s  and t h e  p ropor t ion  o f  
breeding cows from t h e  age d i s t r i b u t i o n  (Table 5; 81.5 percent  a d u l t  cows 
x .855 = 70 calves:100 cows). These c a l c u l a t i o n s  i n d i c a t e  m o r t a l i t y  rates of  
.21 t o  .47 by August, and annual  c a l f  m o r t a l i t y  r a t e s  ranging from -46 to .85. 

L i f e  t a b l e s  were cons t ruc ted  from t h e  age-class  s t r u c t u r e  o f  harves ted  female 
and male e l k  i n  M.U, ' s  1 - 09 and 1 - 10 over  t h e  1977 t o  1984 per iod .  Mild 
winter  weather c o n d i t i o n s  and a conse rva t ive  ha rves t  p reva i l ed  over  t h i s  
per iod ,  and annual  samples appeared t o  fo l low t h e  same age d i s t r i b u t i o n .  The 
sampled age f r equenc ie s  ( fx )  were smoothed by t ransforming t h e  d a t a  using t h e  
log-polynomial form o f  t h e  q u a d r a t i c  equat ion  (Caughley 1966; 1977; Adjusted 
Fx column, Table 5 ) .  Values i n  t h e  ze ro  age c l a s s  were c a l c u l a t e d  using t h e  
age-spec i f ic  fecundi ty  r a t e s ,  ad jus t ed  age-c lass  f requencies ,  and mul t ip ly ing  
by 0.5 (assuming an  equa l  s ex  r a t i o  a t  b i r t h ) ,  The remaining four  C O ~ U ~ I ~ S  i n  
Table 5 r ep re sen t  t h e  s tandard  l i f e  t a b l e  schedules  (Fig. 3 ) .  The m o r t a l i t y  
r a t e  f o r  c a l v e s  f a l l s  w i th in  t h e  range o f  t h e  annual r a t e s  determined above, 
and t h e  weighted mean annual m o r t a l i t y  o f  2 - 10 year o l d  cows (.082) is 
s i m i l a r  t o  t h e  es t imated  m o r t a l i t y  r a t e  o f  c o l l a r e d  animals  (Table 4 ) .  The 
corresponding r a t e  f o r  b u l l s  was ,110, and ,219 f o r  b u l l s  o l d e r  than 10 
years .  Due t o  t h e  hunt ing r e s t r i c t i o n s  on some younger age-classes ,  however, 
t h e  d a t a  f o r  males is t o o  skewed t o  a l low accu ra t e  i n t e r p r e t a t i o n .  The female 
schedules  w i l l  be used t o  p r e d i c t  t h e  1985 ha rves t  age s t r u c t u r e  t o  a s s e s s  t he  
v a l i d i t y  o f  t h e  p re sen t  model. 

Causes o f  Mor t a l i t y  

Natura l  m o r t a l i t y  agen t s  t h a t  a r e  p o t e n t i a l l y  o p e r a t i v e  on  t h e  e l k  herds  
inc lude  winter  s e v e r i t y ,  ma lnu t r i t i on ,  p reda t ion ,  d i s e a s e s ,  and p a r a s i t e s .  
Human-induced m o r t a l i t y  is discussed  i n  t h e  n e x t  s ec t ion .  



Table 2. Pregnancy rates  of  cow e l k  on Vancouver Island, 1977-1984. 

Grouped 
No Uteri Number Percent Pregnancy 

Age Examined Pregnant Pregnant Rate 

1.5 
2.5 
3.5 
4.5 
5.5 
6.5 
7.5 
8.5 
9.5 

10.5 
11.5 
12.5 
13.5 
14.5 
15.5 
16.5 
Adult 

Table 3. Lactation rates  o f  pregnant cow e l k ,  1977-1980. 

Number Number pregnant 
Age Examined and lactating 

3.5 
4.5 
5.5 
6.5 
7.5 
8.5 
9.5 

10.5 
11.5 
12.5 
13.5 
ADULT 

TOTAL 30 24 (80%) 

1 Number o f  pregnant e l k  with known lactat ion status.  

-284- 





Table 4. Calf mortality from August to April for the Grilse and Greenstone 
elk herds, 1983 to 1985. 

Calf/100 F Calf/100 F Calf Mortality Calf Mortality 
Herd August April (100% F survival) (~orrectedl) 

Gr ilse 49 (1982) 40 (1983') .18 
Greens tone 49 4 3 .13 

Gr ilse 37 (1983) 26 (1984) -30 
Greenstone 55 44 .20 

Gr ilse 45 (1984) 45 (1985) 
Greenstone 46 6 0 

Adjusted for estimated natural mortality (6%) and harvest of adult females, 
August to April. 

px 

twvivorship lx 
Mortality dx . 
~urv iva~   ate p 

Mortality Rate q 

Age Class 

Figure 3. Representation of the four life table schedules of female EEoosevelt 
elk (refer to Table 5). 



Table 5. L i f e  t a b l e  f o r  female Roosevel t  e l k  (M.U.s 1-9 and 1-10). 

Adjusted 
Ag e Frequency Su rv iva l  M o r t a l i t y  Mor t a l i t y  Su rv iva l  

C la s s  (-1 (1x1 (ax)  Rate (qx) Rate (Px) 

Weighted mean m o r t a l i t y  r a t e s :  

Juven i l e  and y e a r l i n g  a r e  read  a s  qO and q l  r e spec t ive ly .  

Adults: Ages 2 - 10 .082 
Ages 10 onwards .201 

Column 1: Age (x)  a t  i n t e r v a l s  o f  one yea r .  
Column 2: Raw d a t a  has  been smoothed us ing  t h e  log-polynomial and presen ted  

a s  t h e  number still su rv iv ing  a t  one,  t w o ,  t h r e e ,  and so on  y e a r s  
a f t e r  b i r t h .  

Column 3: Formed by d i v i d i n g  each va lue  o f  t h e  ad jus t ed  Fx by t h e  o r i g i n a l  
c o h o r t  (74.1) t o  g i v e  t h e  p ropor t i on  o f  t h e  cohor t  s t i l l  su rv iv ing  
a t  a  g iven  age. 

Column 4: The p r o b a b i l i t y  o f  dying du r ing  t h e  age i n t e r v a l  x  t o  x+l. 
Ca lcu la ted  a s  t h e  d i f f e r e n c e s  between two consecut ive  v a l u e s  of  l x .  

Column 5: The r a t e  o f  m o r t a l i t y  du r ing  t h e  age i n t e r v a l  x  t o  x+l .  
Ca lcu la ted  a s  dx/lx.  

Column 6: The r a t e  o f  s u r v i v a l  du r ing  t h e  age i n t e r v a l  x to  x+l .  The 
complement o f  t h e  r e s p e c t i v e  qx va lue  (Caughley 1977). 
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Figure 5 .  Contents o f  wolf s c a t s  (n=95) c o l l e c t e d  along logging roads, 
expressed a s  both frequency of occurrence (%)  and r e l a t i v e  weights 
( % )  (from Becker 1 9 8 2 ) .  



Late winter/early-spring ca1f:cow ratios collected over the past decade were 
significantly related to winter severity (Fig. 4). Similar to most ungulate 
species in north temperate regions, overwinter mortality primarily due to 
malnutrition is a major limiting factor. Female elk with kidney fat indices 
of 8 percent or less, reported in Table I, were all collected during the very 
severe winter of 1968/69. Quality of winter habitat is thus a major issue of 
elk management of Vancouver Island. 

Investigating the effects of predation on ungulate populations on Vancouver 
Island has received great attention over the past decade, especially the 
impacts of wolf predation on black-tailed deer. The information indicates 
that wolves have caused severe declines and are currently limiting deer 
populations (Atkinson and Janz 1986, Hatter 1984, Hebert et al. 1982, Janz and 
Hatter 1986, Jones and Mason 1982). The impact of wolf predation on elk 
numbers is less certain. Scat analysis has documented that wolves use elk and 
beaver as alternate food sources (scott and Shackleton 1982, Becker 1982; 
Fig. 5 )  . Evidence of depressed late winter ca1f:cow ratios has been 
associated with increased wolf activity in specific watersheds. E'or example, 
the relatively low figure of 26 calves:100 cows observed in the Grilse herd in 
1984 under mild winter weather conditions (Fig. 4) was likely the result of 
wolf predation. Annual surveys of deer, elk, and wolf numbers suggests that 
in areas where deer populations have been declining due to wolf predation, 
wolves increase their use of elk as an alternate prey species where 
available. Under mild winter conditions, these situations have resulted in 
depressed elk recruitment for a two to three year period. Although wolf 
densities eventually decline, the availability of alternate prey maintains the 
predation pressure on the suppressed deer population. Elk vulnerability to 
predation during more severe winter conditions would likely increase due to 
increased concentration on the winter ranges, restricted mobility, and 
declining animal condition. 

No evidence of debilitating parasites or disease infections has been 
documented in elk on Vancouver Island, although intensive examinations have 
not been undertaken. Seven species of parasites were identified in the 
examination of 22 elk between 1968 and 1972 (Table 6), none of which appeared 
to have serious pathological consequences (Blood et al. 1973). The most 
common parasite reported by hunters is the giant liver fluke (Fascioloides 
magna) . 
USE (HARVEST) 

Historical records indicate that excessive market hunting, in combination with 
land settlement, reduced elk numbers and distribution in the early 1900's. 
The hunting season was closed in 1910 and remained closed until a bull season 
was opened in 1954. Seasons were gradually extended and an antlerless harvest 
was initiated in certain areas from 1961 to 1968. The season was terminated 
in 1971 due to declining numbers associated with possible overharvest in 
accessible watersheds, increased hunting pressure, and adverse winter weather 
conditions concomitant with the liquidation of most old-growth stands on low 
elevation winter ranges, especially on southern Vancouver Island. 



Table 6. Occurrence o f  7 s p e c i e s  of  p a r a s i t e s  i n  Vancouver I s l and  e l k .  

Organ N o . e l k  N o . e l k  Degreeo f  i n f e s t a t i o n *  P a r a s i t e  
Examined Examined In fec t ed  L M H 

Pelage 2 1 13 8 4 1 Dermacentor 
a l b i p i c t u s  

Pelage 2 1 1 1 

Lungs 2 0 5 2 3 

Lipoptena 
depressa  

Dictyocaulus 
v i v i p a r  u s  

Liver 2  1 12 4 7 1 Fasc i o l o i d e s  
magna 

Heart  16 0 0 0 0 N i  1 

Abomasum 12 10 5 4 1 O s t e r t a g i a  
circumcincta  

Small 
i n t e s t i n e  10 1 1 

Caecum 15 6 5 

Large 
i n t e s t i n e  

Nematodirus 
helve t ianus 

Oesophagostomum 
venulosum 

*L = l i g h t ;  M = moderate; H = heavy 

Hunting seasons  were r e i n s t a t e d  i n  1977 i n  response to both t h e  a c q u i s t i o n  of 
more d e t a i l e d  d a t a  on popula t ion  s t a t u s  and g e n e r a l  s p e c i e s  biology,  and 
pub l i c  demand. A l i m i t e d  e n t r y  hunt  (LW) h a r v e s t  s t r a t e g y  was favoured over  
va r ious  open season o p t i o n s  t o  r e s t r i c t  t h e  number o f  hun te r s  on  a herd-uni t  
b a s i s  and provide  a  q u a l i t y  hunt  experience.  Most b u l l  permi ts  a l low t h e  
hunter  t o  t a k e  e i t h e r  a  s p i k e  o r  !+point p l u s  animal,  with t h e  season open 
from e a r l y  October (fol lowing t h e  peak o f  t h e  r u t )  t o  mid-November. About 30 
percent  o f  t h e  a v a i l a b l e  pe rmi t s  a r e  a l l o c a t e d  to  l a t e  season ( e a r l y  t o  
mid-December) a n t l e r l e s s  hunts .  A few e i t h e r  sex ,  any age permi ts  a r e  
d i r e c t e d  t o  a r e a s  o f  e lk -ag r i cu l tu re  c o n f l i c t s .  



Demand f o r  e l k  hunt ing o p p o r t u n i t i e s  is very  high a s  evidenced by t h e  number 
o f  a p p l i c a t i o n s  f o r  pe rmi t s  (Table 7 ) .  Odds o f  being drawn i n  v a r i o u s  zones 
range from less than  5:1 i n  t h e  more remote watersheds to over  100:l i n  
a c c e s s i b l e  watersheds close to  t h e  l a r g e r  communities. Success  r a t e s  a r e  
r e l a t i v e l y  high,  approximately 75 pe rcen t  f o r  t h e  predominately a c c e s s i b l e  
hunt  zones and a mean o f  68 p e r c e n t  f o r  a l l  h u n t e r s  from 1977 to  1984 
(Table 8 ) .  Corresponding e f f o r t  per  k i l l  l e v e l s  a r e  l o w ,  averaging 7.5 hunter  
d a y s / k i l l  . 
The m a j o r i t y  o f  t h e  b u l l  e l k  h u n t e r s  select multi-branched animals  over  
y e a r l i n g  s p i k e s  ( 6 : l ) .  The p ropor t i ons  o f  t h e  5-point a n t l e r  conformation 
c l a s s  and t h e  6-point o r  g r e a t e r  c l a s s  a r e  s i m i l a r ,  and toge the r  c o n t r i b u t e  
t h e  m a j o r i t y  o f  t h e  multi-branched b u l l  h a r v e s t  (Table 9 ) .  The r e l a t i o n s h i p  
between age  class and a n t l e r  conformation is  q u i t e  v a r i a b l e  (Table 91, however 
broad groupings a r e  apparen t .  Over t h r e e  q u a r t e r s  o f  5-point b u l l s  a r e  t h r e e  
to  f i v e  y e a r s  o f  age,  two-thirds  of t h e  6-points a r e  four  t o  s i x  y e a r s ,  and 
two-thirds  o f  t h e  7-point b u l l s  a r e  s i x  to  n ine  y e a r s  o f  age. Mean age o f  
a d u l t  b u l l s  harves ted  over  t h e  1977-84 pe r iod  ranged between f i v e  to  seven 
y e a r s  o f  age. Over 30 Vancouver I s l and  e l k  s c o r e  g r e a t e r  than  280 by t h e  
Boone and Crocke t t  Club sco r ing  system, wi th  t h e  number one  animal scor ing  361 
4/8. 

Of major management concern is t h e  e x t e n t  o f  i l l e g a l  h a r v e s t  on many e l k  
herds .  Known poaching losses approach 50 pe rcen t  o f  t h e  l e g a l  h a r v e s t ,  wi th  
t o t a l  i l l e g a l  k i l l  l i k e l y  i n  exces s  of  100 percent .  I n  a d d i t i o n ,  r e c e n t  c o u r t  
d e c i s i o n s  a l l ow  t r e a t y  Ind i ans  to hunt  year-round on  t r a d i t i o n a l  hunt ing 
a r e a s  (encompassing approximately one-third o f  t h e  I s l and )  with v i r t u a l l y  no 
c o n t r o l  on hunt ing methods. The e l k  h a r v e s t  from t h i s  sou rce ,  p r e s e n t l y  
unregulated,  also confounds enforcement a c t i v i t i e s  when r e s p n d i n g  to  r e p o r t s  
o f  hunt ing out-of-season and pit-lamping. 

Resource Values 

The economic va lue  o f  t h e  e l k  hunt ing on Vancouver I s l and  i n  1984 was 
es t imated  to  be  $48,500, based on  a will ingness-to-pay f i g u r e  o f  $46.00 per 
day  ( R e i d  1985). Est imated a c t u a l  expendi tures  exceeded $50,000. Because of  
t h e  exces s  demand and r e s t r i c t e d  o p p o r t u n i t i e s  to hunt  e l k ,  v a l u e s  would be  
much h igher  than  i n d i c a t e d  above i f  based on open bidding f o r  t h e  LEH 
permits .  The high succes s  r a t e s  and low number o f  hunter  days  a l s o  
c o n t r i b u t e s  t o  a r e l a t i v e l y  l o w  t o t a l  economic value.  

The economic va lue  o f  v a r i o u s  non-hunting w i l d l i f e  a c t i v i t i e s  by Vancouver 
I s l a n d  r e s i d e n t s  exceeded $37.5 m i l l i o n  i n  1984 (Reid e t  a l .  1986).  
Approximately 50 pe rcen t  o f  p a r t i c i p a n t s  were involved i n  a c t i v i t i e s  
a s soc i a t ed  wi th  dee r  and e l k .  Res idents  a l s o  i nd i ca t ed  t h a t  dee r  and e l k  
ranked second behind s e a  mammals a s  t h e  w i l d l i f e  group t h e y  were most 
i n t e r e s t e d  i n .  



Table 7. Supply (number of limited entry hunt permits) and demand (number of 
applications) for elk hunting opportunities, 1977 to 1985. 

Year Number of Applications 
~ermits (first/onlv choice) 

-- 

Table 8. Summary of harvest statistics for Vancouver Island, 1977 to 1984. 
-- 

Number 
Number of Elk/Permit 
o f Hunters Number Success Hunter 

Category Permits (%  of Permits) Harvested (elk/hunter) Days HD/Kill 

A/L only 388 342 (88) 263 .68 (.77) 1,510 5.7 
Male only 86 1 730 (85) 471 .55 (-65) 3,885 8.2 

Access : 

open 1 979 874 (89) 648 .66 (.74) 4,419 6.8 
Limited 2 183 118 (64) 2 2 -12 (-19) 654 29.7 

1 Management units 5, 9 and 10. 

2 Management units 12 and 13(A). 



Table 9. A n t l e r  conformation by age f o r  b u l l  e l k  harvest ,  1977 - 1984. 

-- 

Age Class 

Ant1 e r  
Po ints  2 3 4 5 6 7 8 9 10 11 12 13 14 15 Unknown Total  

Tota l  20 52 52 45 35 19 16 12 11 5 5 4 1 1 38 31 6 



HABITAT RELATIONSHIPS 

Movement behavior and h a b i t a t  u se  r e l a t i o n s h i p s  have been i n v e s t i g a t e d  i n  two 
s tudy  a r e a s  d i f f e r i n g  i n  logging h i s t o r y .  The Adam River herd,  s t u d i e d  over  
t h e  per iod  1975 t o  1978 (Janz 1980, 1983),  i n h a b i t s  a r e c e n t l y  developed 
watershed c o n s i s t i n g  o f  old-growth s t ands ,  e a r l y  s e r a 1  s t a g e s  and young 
regenera t ing  f o r e s t s .  The Greenstone and G r i l s e  Creek herds,  s t u d i e d  over  t h e  
1981 t o  1985 per iod  a s  p a r t  o f  t h e  IwIFR program (Youds e t  a l ,  1985) , i n h a b i t  
watersheds t h a t  have been e s s e n t i a l l y  l i q u i d a t e d  o f  low-elevation old-growth 
f o r e s t s  over  t h e  p a s t  50 yea r s .  A l l  t h r e e  he rds  a r e  migratory and summer i n  
higher  e l e v a t i o n  n a t u r a l  openings and r e c e n t  logging cu tove r s  (Table 1 0 ) -  

Movement Behavior 

Seasonal home range s i z e  (100 percent  convex polygon) va r i ed  cons iderably  
among t h e  d i f f e r e n t  he rds ,  apparent ly  i n  response to t h e  abundance and 
d i s t r i b u t i o n  o f  fo rage  resources .  For example, summer home ranges o f  t h e  
G r i l s e  herd were smal le r  t han  winter  home ranges  and e l k  d e n s i t y  was 
correspondingly higher  on t h e  summer range, where t h e  ma jo r i t y  o f  animals  used 
a h a b i t a t  complex o f  e a r l y  seral /old-growth f o r e s t s  t h a t  is  r e l a t i v e l y  
concent ra ted  i n  s p a t i a l  p a t t e r n .  Summer food pa tches  on t h e  Greenstone and 
Adam sunmer ranges  a r e  more widely d i spe r sed ,  e s p e c i a l l y  i n  t h e  Adam where t h e  
major i ty  o f  forage  a r e a s  c o n s i s t e d  o f  small ,  n a t u r a l  openings i n t e r s p e r s e d  i n  
old-growth f o r e s t s  (Table 10) . 
The percent  reduct ion  i n  home range s i z e  when inc luding  only 90 pe rcen t  o r  
50 pe rcen t  of  animal l o c a t i o n s  r e f l e c t s  t h e  s p a t i a l  d i s t r i b u t i o n  o f  r e sou rces  
and subsequent movement behaviour o f  animals.  For example, t h e  90 pe rcen t  
summer home range o f  t h e  Adam herd is 26.4 km2 (64 percent  o f  t h e  100 pe rcen t  
home range s i z e )  and on ly  1.0 km2 (2.4 pe rcen t  o f  t h e  100 percent  home range) 
f o r  t h e  50 percent  home range. S imi la r  f i g u r e s  on t h e  winter  range a r e  7 km2 
f o r  t h e  90 pe rcen t  home range and 1.1 km2 f o r  t h e  50 percent  home range 
(59 percent  and 9.3 percent  o f  t h e  100 percent  home range s i z e ,  r e s p e c t i v e l y ) .  

Habi ta t  Use 

Propor t iona l  use  o f  t h e  major e l k  h a b i t a t  t y p e s  i n  t h e  Adam watershed i n d i c a t e  
high use o f  old-growth f o r e s t s  throughout a l l  seasons (Fig. 6 ) .  Young 
regenera t ing  cu tove r s  were used p r imar i ly  f o r  foraging dur ing  t h e  win te r ,  wi th  
3 ld  growth providing ad jacen t  escape and thermal  cover (bedding s i tes) ,  
although foraging  a l s o  occurred i n  t h i s  h a b i t a t  (Janz 1980). Natura l  openings 
?rovided t h e  ma jo r i t y  of  feeding a c t i v i t i e s  a s  green-up progressed and t h e  
mima l s  moved to  higher  e l eva t ions .  o l d  growth appeared t o  func t ion  p r i m a r i l y  
3s thermal  cover on t h e  summer range. Animal a c t i v i t y  dec l ined  and use  o f  
3ld-growth h a b i t a t  increased  a s  summer temperatures  increased.  During ambient 
Zemperature ranges o f  6 t o  1 5 " ~ ~  approximately 75 pe rcen t  o f  animal l o c a t i o n s  
e r e  a c t i v e ,  whereas on ly  50 pe rcen t  were a c t i v e  when temperatures  were above 
16°C. A c t i v i t y  dropped t o  20 pe rcen t  o r  less when temperatures  exceeded 21°C 
in l a t e  summer, 



Table 10. General tumr and winter range character is t ics f o r  three migratory e lk  herds on Vancouver Island. 

Watershed/Herd Sunnnr Minter 

Gr i t  se Creek 
(1981-1984) 

I 
IU 
tn Greenstone Creek 
m 
I 

(1981-1984) 

Adam River 
(1975-1978) 

- 50% logged; 1-10 year regen; no juven l le  
spacing . - wlde U-shaped valley. - numerous m a l l  bogs interspersed i n  o l d  
growth. - vegetated s l  ides.  near headwaters. - herd range area approximately 20 k d .  - e l k  density approximately 6.5 e l k  k$. - cow 100% home range size: 6.5 k A  (3.5 - 
11.1; 611 

- 50-75s logged; 2-20 year regen; no 
spacing. - steep E aspect w i th  numerous bogs on 
benches. - no vegetated s l  Ides. - herd range area approximatel 25 k d .  - density approximately 3.6 clW/k&. - home range s i te:  29.2 km2 (1). 

- 90-951 logged; 8-45 year o l d  regen; l i n f t e d  juven i le  spacfng 
10-15 years .old. - wide val ley bottan and gentle slopes. Rfparlan and bogs along 
major drainage (Salmon River). - herd range approximately 30 km2. - e l k  density approximately 4.3 e l  k / k d .  - home range size: 20.5 km2 (2.2 - 43.8; 5). 

- 95% logged; 5-50 year regen (pr imar i ly  35-45 years). - large blocks of backlog spacing (1979-1983 1. - gentle r o l l i n g  topography w l th  some S aspect slopes. - numerous bogs, deciduous stands, and seepage areas interspersed 
i n  second growth. - herd range approximately 30 km2, - elk density approximatel$ 3.0 e l  k/km2. - holne range size: 6.2 km (2.2 - 9.9; 4). 

- 10-15s logged; 1-10 year regen; no - 50-60% logged; 1-20 year regen; no spacing. 
spac l ng . - wide U-shaped val ley. - numerous small bogs interspersed i n  o ld  - few low elevation bogs. 
growth. - herd range approximately 40 km2 - vegetated s l ides near headwaters. - elk density approximately 2.5 e l k / k d  - herd ra  e area approxfmately 50 km2 - home range size: 11.8 km2 (4.0 - 22.5; 7).  - elk dengty  approximately 1.6 e l l r / kd  - home range s i te:  41.2 km2 (4.0 - 90.8; 
7 1 

1 Mean (range;n) 



HABITAT TYPES 

I .  I - 3 yr. clrorcut 

2. 4-10 yr. clrarcut 

3. 11- 2 0  yr. rrgonrrotlon 

4. 21 + yr. rrcond growth 

I 5. 2 0 0  + yr. old growth 

6. Wotlandr - bogs, riparian 

7. Slidar 

HABITAT TYPES 

Spring I May - Jun. (n = 225 )  

Figure 6 .  Proport ional  seasonal  h a b i t a t  u s e  by e l k  i n  t h e  Adam River 
watershed, 1976 - 1978. 



On t h e  winter  range o f  t h e  Greenstone herd,  non-productive f o r e s t  cover  (bogs, 
rock b l u f f s ) ,  mixed deciduous - con i f e rous  types ,  and 21 - 60 year  
Second-growth were s e l e c t e d  whereas r e c e n t  cu tove r s  and spaced second-growth 
s t a n d s  were avoided. Old growth w a s  used i n  propor t ion  to  a v a i l a b i l i t y ,  
a l though t h i s  h a b i t a t  t ype  was ve ry  limited ( 1  percent )  and widely d i spe r sed  
i n  smal l  pockets  (Youds e t  a l ,  1985; Fig. 7 ) .  Comparing winter  h a b i t a t  use 
between t h e  two s tudy  a r e a s ,  s i m i l a r i t i e s  between h igh  use  o f  o l d  growth i n  
t h e  Adam and h igh  use  o f  21 to 60 year  second growth i n  t h e  Greenstone a r e  
apparent .  Unfortunately,  r e l a t i v e l y  mild winter  cond i t i ons  over  t h e  per iod  o f  
i n v e s t i g a t i o n  has  n o t  allowed eva lua t ion  o f  animal cond i t i on  and popula t ion  
performance dur ing  p e r i o d s  o f  s t r e s s  between t h e s e  two h a b i t a t  types .  

HABITAT TYPES 
I 

2. Deciduous - conif erous compkx 

3. I - 2 0  yr.1orest 

4. ,  21 - 60 yr. forest 

5. 21 - 40 yr. spaced forest 
% Awllobl. 

6. Old growth 

I 2 3 4 6 

HABITAT TYPE 

Figure 7. Percent  a v a i l a b i l i t y  - use  and s e l e c t i o n  o f  winter  h a b i t a t  types  by 
t h e  Greenstone herd,  1983 and 1984. S e l e c t i o n  based on  
Bonferroni-chi-square ana lyses  ("+" = preference ,  "-' = avoidance, 
"0' = no s e l e c t i o n ) .  

A s e r i e s  o f  four-day i n t e n s i v e  (24-hour) monitor ing s e s s i o n s  on t h e  Greenstone 
winter  range f u r t h e r  i l l u s t r a t e s  t h e  r e l a t i o n s h i p  between home range s i z e  and 
a v a i l a b i l i t y  of  forage  r e sou rces  wi th in  t h e  home range (Fig.  8 ) .  During low 
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10 20 30 

PERCENT BOGS AND DECIDUOUS STANDS 

PERCENT BOGS, BLUFFS, AND 
DECIDUOUS STANDS 

Figure 8.  Relationships between 4-day home range s i z e  and (A)  the  percent 
bogs, (B) the  percent bogs and deciduous stands, and (C) the  
percent bogs, b l u f f s  and deciduous stands within the  home range 
(from Youds e t  a l .  1 9 8 5 ) .  



snow conditions, the proportion of bogs is inversely correlated with home 
range size, suggesting that the carrying capacity of a mild winter range 
increases with the proportion of bogs. The importance of deciduous and bluff 
habitat types likely increases with deeper snow depths, although more 
information is required to verify these relationships. 

Results from the above studies and other pertinent research projects have been 
used to develop a habitat suitability model for Fmosevelt elk in southwestern 
coastal B.C, (Brunt and Ray, this volume). Various relationships, including 
topographic and inherent site characteristics, forage abundance, and 
interspersion and ratios of forage and cover types have been developed to 
assess seasonal elk habitat suitability in order to assist forest and wildlife 
managers in the preparation and evaluation of forest development plans. 

Diet Quality 

In addition to habitat relationships, information has been collected on food 
habits, diet quality and animal condition relationships (Janz 1983, Youds et 
al. 1985). Important seasonal forage species have been summarized by Brunt 
and Ray (this volume) .' Seasonal dietary estimates of crude protein content 
appear to meet animal requirements, as do levels of calcium and phosphorus 
(Janz 1983; Fig. 9). Estimated diet dry matter digestibility values, however, 
indicated deficient energy levels over the winter. As fecal crude protein 
values were related to diet quality (Fig. lo), the duration of submaintenance 
diets can be monitored and related to population performance. As an index of 
diet quality, fecal nitrogen may also be useful to compare relative animal 
condition between herds occupying seasonal ranges that differ in habitat 
composition. 

MANAGEMENT IMPLICATIONS 

Public demand for both hunting and non-hunting activities associated with elk 
on Vancouver Island is high. ~hus, management priorities for the species must 
be aimed at increasing animal supply and determining optimum use levels. 
Transplanting animals into suitable habitat is a proven technique for 
increasing elk distribution and abundance, although efforts to increase elk 
numbers are ultimately related to forest management. The impact of various 
harvest patterns and silvicultural regimes on elk habitat will be aided by the 
development of tools such as management handbooks and habitat suitability 
models. Use of these tools on a routine basis by foresters and biologists 
will be required to plan forest development in a manner that promotes 
integrated management. Application of the model and formulation of specific 
prescriptions to enhance elk habitat must be priorized by watershed to ensure 
the greatest return of benefits. Current efforts by the Wildlife Branch at 
developing population objectives by supply/demand analysis will identify high 
priority management units and watersheds for planning purposes. 

Transplant activities provide opportunity to test and further refine the 
existing model. Also, incorporation of temporal aspects of habitat change and 
pattern will be required to project the future consequences of various 
management scenarios, In order to relate habitat prescriptions and habitat 
quality to population objectives, correlations between model outputs and 



Figure 9 .  Estimated n u t r i e n t  l e v e l s  i n  seasonal  e l k  d i e t s  o n  Vancouver 
I s land ,  1975 - 1978. 
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Figure 10. Relat ionships between f e c a l  crude content  and estimated crude 
prote in  content  and dry matter d i g e s t i b i l i t y  of seasonal d i e t s  for 
e l k  on Vancouver Island, 1975 - 1978. 



density or other indices of population dynamics must be investigated. Our 
ability to answer foresters' questions relating to the amount of specific 
habitat components required to produce and maintain a target population will 
remain poor until these relationships are better understood. Simply, we want 
to be able to predict not only the change in habitat suitability over time but 
also the corresponding change in elk numbers. Recreational benefits 
associated with the resulting population could then be used to help evaluate 
cost-effectiveness of the various prescriptions. 

The existing harvest regime has probably been in place long enough to allow a 
more intensive analysis of estimated harvest rates and effects on population 
status. Tbgether with the information on natality and natural mortality, 
including predation, various scenarios should be simulated to explore 
alternate harvest strategies and resultant population performance and 
recreational use. The present L M  harvest system offers opportunity to 
implement various harvest tactics in specific watersheds under conditions of 
zontrolled hunter effort and animal selection. More effort should be directed 
nt securing better census data of the living population to monitor the impacts 
~f various harvest levels. 

Implementation of a wolf control program on Vancouver Island, designed to 
nllow recovery of important deer herds (Janz and Hatter 1986), will also 
increase elk recruitment in certain watersheds. Efforts to reduce poaching 
2nd unregulated harvest must entail a variety of activities, including 
increased public education and involvement in assisting the limited 
znforcement capabilities, increased deterents in the form of harsher penalties 
€or convictions, and use of access control in problem areas. 

4greement and compliance to harvest allocation and regulations by all user 
jroups is required to ensure the success of present and future elk management 
?rograms on Vancouver Island. 
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DISCUSSION 

Question: I ' d  l i k e  to  ask i f  you have any information on b lack  bear  m o r t a l i t y  
upon e l k  ca lves .  

Answer: W e  know b lack  bear and cougar a r e  t ak ing  some o f  our  e l k  ca lves .  
Again, based on our s c a t  a n a l y s i s ,  b lack  bear  p reda t ion  on young dee r  fawns 
and c a l f  e l k  dur ing  t h e  month o f  June is less than  5 pe rcen t  o f  t h e  wolf d i e t  
dur ing  t h a t  time. I n  terms o f  more q u a n t i f i e d  information,  w e  d o n ' t  have it 
f o r  e l k  b u t  w e  have some f o r  d e e r .  On fawns t h a t  were c o l l a r e d  wi th  c o l l a r s  
d e t e c t i n g  cause  o f  mora l i t y ,  b lack  bear p reda t ion  on t h e  dee r  fawns was 
r e l a t i v e l y  i n s i g n i f i c a n t  compared to  wolf p r eda t ion .  So, w e  know t h a t  b lack  
bear and t h e  cougar p reda t ion  e x i s t s  and is an  a d d i t i v e  m o r t a l i t y  f a c t o r ,  bu t  
i t 's r e l a t i v e l y  i n s i g n i f i c a n t  i n  terms o f  popula t ion  r e g u l a t i o n  o r  popula t ion  
c o n t r o l .  

Question: W e  l o o k  forward to  your manuscr ipt ,  I t h i n k  you've g o t  a  l o t  o f  
r e a l l y  good information i n  t h e r e  and wi th  t h a t  manuscr ipt ,  w e ' l l  have a  chance 
t o  r e a l l y  look c l o s e  a t  what you've presen ted  us. 

Answer: That was one o f  my o b j e c t i v e s  f o r  throwing o u t  some o f  t h i s  
information t h a t  we've c o l l e c t e d  and g e t t i n g  your feedback on it. It 's  j u s t  
another  l e s son .  I t h i n k  when w e  g o  back home we're going to  t r y  working on 
our s l i d e s  a  l i t t l e  more! 



INFLUENCE OF SNOW ON WINTER HABITAT USE BY ELK 
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Abstract :  Winter h a b i t a t  use p a t t e r n s  o f  e l k  v a r i e d  wi th  snow c o n d i t i o n s  i n  
t h e  North Fork o f  t h e  F la thead  Val ley ,  Montana. Elk p r e f e r r e d  mature 
con i f e rous  f o r e s t s  when snow d e p t h s  exceeded 60 cm, and open-canopied 
vege t a t i on  when snow dep ths  averaged 40 cm.  Imp l i ca t i ons  f o r  managing 
f l oodp la in  f o r e s t s  on e l k  win te r  range a r e  d i scussed .  

Winter h a b i t a t  use  p a t t e r n s  of  e l k  were i n v e s t i g a t e d  i n  t h e  North Fork o f  t h e  
Flathead Val ley along t h e  western boundary o f  G lac i e r  Nat ional  Park, Montana. 
Preferences  f o r  v e g e t a t i o n  t ypes ,  vege t a t i on  s t r u c t u r a l  c h a r a c t e r i s t i c s  and 
snow dep th  c l a s s e s  were eva lua t ed  du r ing  January to  May 1982 and 1983 by 
count ing f r e s h  e l k  t r a c k s  along a 110 km survey  course .  Chi-square a n a l y s e s  
and Bonferroni  z - tests were used to  i d e n t i f y  which h a b i t a t s  were selected by 
e l k  i n  p ropor t i ons  g r e a t e r  o r  less than  t h e i r  a v a i l a b i l i t i e s .  Annual 
d i f f e r e n c e s  i n  snowpack provided a n  oppor tun i ty  to  compare h a b i t a t  use  
p a t t e r n s  dur ing  a harsh  win te r  and a mild win te r  when snow dep ths  averaged 
90 c m  and 40 c m ,  r e spec t ive ly .  I t  was hypothesized t h a t  cover  s e l e c t i o n  
p a t t e r n s  o f  e l k  would r e f l e c t  annual  and seasona l  d i f f e r e n c e s  i n  snow depth.  

Seventeen d i s c r e t e  vege t a t i on  t ypes  were i d e n t i f i e d  f o r  t h e  a n a l y s i s  o f  
h a b i t a t  use. Vegetat ion communities on a c t i v e  f l o o d p l a i n s  comprised a s e r e  
from pioneer  and mid-sera1 cottonwood communities on young r i v e r  t e r r a c e s  to  
old-growth sp ruce  f o r e s t s  on  o l d e r  t e r r a c e s .  On ad jo in ing  upland t e r r a c e s ,  
even-aged lodgepole  p ine  f o r e s t s  occupied sites t h a t  burned i n  t h e  e a r l y  
1 9 0 0 ' ~ ~  whereas Douglas-fir  dominated sites t h a t  escaped r e c e n t  w i l d f i r e s .  
Grasslands,  shrub ,  and aspen communities occur red  s p o r a d i c a l l y  among t h e  
con i f e rous  f o r e s t  t ypes .  S e l e c t i v e l y  c u t  spruce  s t a n d s  and c l e a r c u t  o r  
s e l e c t i v e l y  c u t  lodgepole  p ine  s t a n d s  occur red  i n  t h e  s tudy  a r e a  o u t s i d e  
Glac ie r  Nat ional  Park . 
Habi t a t  p r e f e r ences  o f  e l k  d i f f e r e d  between y e a r s  (P<0.05). During t h e  snowy 
win te r ,  e l k  s e l e c t e d  open-grown lodgepole  p ine  and l a t e - s e r a 1  spruce  and 
Douglas f i r  s t ands .  I n  a comparat ively mi ld  w in t e r ,  e l k  a l s o  favored  open 
lodgepole f o r e s t s ,  bu t  t hey  s e l e c t e d  o t h e r  open-canopied vege t a t i on ,  inc lud ing  
cottonwood-spruce, cu tover  spruce ,  and g ra s s l and  communities, r a t h e r  than 
l a t e - s e r a 1  con i f e rous  f o r e s t s .  ~ l k  a l s o  demonstrated a g r e a t e r  p r e f e r ence  f o r  
g r a v e l  bar /shrub communities and cu tover  lodgepole  f o r e s t s  du r ing  t h e  milder  
winter .  Lodgepole p ine  and l a r c h  s t a n d s  were avoided dur ing  both win te rs .  

P r i n c i p a l  components a n a l y s i s  was used to  i d e n t i f y  two independent g r a d i e n t s  
o f  v e g e t a t i o n  s t r u c t u r a l  c h a r a c t e r i s t i c s  f o r  t h e  e v a l u a t i o n  o f  e l k  h a b i t a t  
p re fe rences .  Gradien t  ana lyses  were based on vege t a t i on  measurements i n  102 
s t a n d s  a long  t h e  e l k  survey  course .  The f i r s t  component corresponded to a 
succes s iona l  g r a d i e n t  o f  o v e r s t o r y  con i f e rous  development, marked by e a r l y  
succes s iona l  c h a r a c t e r i s t i c s  a t  one extreme (e.g., smal l  t r e e s ,  open canopies ,  
l o w  s t r u c t u r a l  d i v e r s i t y ) ,  and cl imax c h a r a c t e r i s i t i c s  a t  t h e  o t h e r  (e.g., 



l a r g e  t r e e s ,  dense canopies ,  high s t r u c t u r a l  d i v e r s i t y ) .  TRe second component 
corresponded to a g r a d i e n t  of sh rub  development. Hab i t a t  p re fe rences  o f  e l k  
were c o r r e l a t e d  to  t h e  succes s iona l  g r a d i e n t  (P(0.05) during a snowy bu t  n o t  a 
mild winter  (P>0,05),  Vegetat ion use  was un re l a t ed  to shrub  developnent  
(P>0,05), which perhaps r e f l e c t e d  t h e  d i v e r s e  d i e t a r y  p re fe rences  o f  e l k  o r  
t h e  inf luence  o f  p r e v a i l i n g  snow dep ths  on win ter  a v a i l a b i l i t y  o f  browse. 

Snow dep ths  were measured dur ing  each t r a c k  survey. During a harsh  win te r ,  
e l k  occupied a r e a s  wi th  up to  80 c m  o f  snow, but  p r e f e r r e d  a r e a s  with less 
than  60 c m .  I n  a mild win te r ,  when a r e a s  o f  shal low snow were more a v a i l a b l e ,  
e l k  avoided a r e a s  wi th  g r e a t e r  than 60 c m  o f  snow. 

Visua l  obse rva t ions  o f  e l k  were used to  document seasonal  s h i f t s  i n  h a b i t a t  
s e l e c t i o n .  Elk were observed p r i m a r i l y  i n  con i f e rous  f o r e s t s  dur ing  a harsh  
winter  and open-canopied communities dur ing  a m i l d  w in t e r ,  which cor robora ted  
r e s u l t s  based on  t r a c k  counts ,  AS snow depths  diminished each sp r ing ,  e l k  
favored open-canopied communities, e s p e c i a l l y  g ra s s l ands  and cutover  s tands .  

In  conclus ion ,  h a b i t a t  use p a t t e r n s  of e l k  va r i ed  i n  response t o  a changing 
snowpack. Mature bottomland f o r e s t s  were important winter  h a b i t a t s  o f  e l k  
dur ing  seve re  win ters ;  bu t  open-canopied communities were p re fe r r ed  when snow 
averaged 40 c m  deep. Floodplain spruce  f o r e s t s  comprised a small p ropor t ion  
of  t h e  e l k  winter  range, b u t  provided a unique in t e r spe r s ion  o f  important  
cover  and forage  v a l u e s  f o r  e l k  dur ing  pe r iods  o f  deep snow. Therefore,  
logging i n  f l oodp la in  spruce  s t a n d s  would l i k e l y  reduce h a b i t a t  q u a l i t y  f o r  
e l k  on winter  ranges  where maximum snow dep ths  exceed 60 cm dur ing  seve re  
win ters .  S e l e c t  c u t t i n g ,  however, may temporar i ly  i nc rease  fo rage  product ion 
t h a t  would b e n e f i t  e l k  i n  a r e a s  of  less snow, providing t h a t  cover was n o t  
l i m i t i n g .  Because e l k  avoided lodgepole p ine  f o r e s t s  during winter  bu t  used 
cu tover  s t a n d s  dur ing  s p r i n g ,  block-cut t ing i n  lodgepole p ine  f o r e s t s  may 
enhance sp r ing  range. E f f e c t s  o f  h a b i t a t  modi f ica t ions  on  whi te - ta i led  dee r  
and moose, and on e l k  popula t ion  d e n s i t i e s  wi th in  Glacier  Nat ional  Park a r e  
a d d i t i o n a l  important cons ide ra t ions  f o r  land-use planning a long  t h e  North Fork 
o f  t h e  Flathead River. 

We extend ou r  thanks to P, Happe, B. ~ r i f f i t h ,  J. Peek and C, Martinka f o r  
t h e i r  a s s i s t a n c e  throughout our  s tudy ,  Th i s  research  was supported by funding 
from t h e  Environmental P ro t ec t ion  Agency and t h e  National  Park Serv ice  
administered through t h e  Cooperat ive park S t u d i e s  Unit a t  t h e  Univers i ty  o f  
Idaho. 

DISCUSSION 

Question: D i d  you s e e  any c r u s t i n g  p a t t e r n  d i f f e r e n c e s  between t h e  d i f f e r e n t  
types  on t h e  snow? 

Answer: It 's very  good p o i n t .  ~ o t  c o n s i s t e n t l y  and t h a t  w a s  t h e  d i f f i c u l t y  
t h a t  I haa, I had a hard t ime quan t i fy ing  it because t h e  d i f f e r e n c e s  i n  
c r u s t i n g  p a t t e r n s  seemed t o  va ry  from t ime t o  time. I should a l s o  p o i n t  o u t  
t h a t  c r u s t i n g ,  obviously,  is  a very  important component o f  h a b i t a t  s e l e c t i o n .  
It's no t  j u s t  snow depth.  I d i d n ' t  address  t h i s  i n  t h i s  t a l k  f o r  a couple  of 
reasons. F i r s t  o f  a l l ,  c r u s t i n g  p a t t e r n s  were extremely va r i ab l e .  Often 
t imes  when 1 was o u t  counting t r a c k s ,  t h e  c r u s t i n g  p a t t e r n s  were completely 
d i f f e r e n t  than  dur ing  t h e  pe r iod  t h a t  t h e  animals were t h e r e  l ay ing  down 
t r a c k s .  I d o  acknowledge t h e  importance of  c r u s t i n g  p a t t e r n s .  



ELK MANAGEMENT - NEW DAYS AND NEW WAYS* 

JACK WARD THOMAS, Chief Research W i l d l i f e  B i o l o g i s t ,  USDA F o r e s t  Se rv i ce ,  
P a c i f i c  Northwest Research S t a t i o n ,  La Grande, Oregon 

Prologue: Three men on  horseback wi th  t h r e e  pack ho r ses  i n  t o w  had j u s t  
topped o u t  a t  5,000 f e e t  o n  t h e  las t  mountain p a s s  t h a t  s epa ra t ed  them from 
t h e i r  intended campsi te  down below i n  Oregon's Eagle Cap Wilderness Area. It 
w a s  mid-November and t h e  sun w a s  l o w  i n  t h e  a f te rnoon sky. The b rea th  o f  t h e  
men and ho r ses  l e f t  foggy c louds  i n  t h e  a i r  and steam hovered around t h e  
horses .  Ice c r y s t a l s  g l i n t e d  i n  t h e  fading s u n l i g h t ,  The r i d e r s  s tepped  down 
from t h e i r  ho r ses  to a d j u s t  t h e  b r e a s t  c o l l a r s ,  b r i t c h e n s  and c inches  f o r  t h e  
downhill  r i d e  i n t o  t h e  v a l l e y  below. Down t h e r e  was t h e  campsi te  t h e  h u n t e r s  
used each year  dur ing  t h e i r  e l k  hunt.  A s  nmbed f i n g e r s  fumbled wi th  t h e  
co ld - s t i f f ened  l e a t h e r  s t r a p s ,  t h e  s h r i l l  bugle o f  a b u l l  e l k  c u t  through t h e  
s t i l l n e s s ,  The b u l l  was so close t h e  hun te r s  could hear  t h e  g r u n t s  t h a t  
followed t h e  bugle,  Then, from f a r  down t h e  dra inage ,  another  b u l l  bugled. 
Suddenly t h e  co ld  mountain w a s  a l i v e  and vibrant-- the s p i r i t  o f  t h e  p l a c e  w a s  
mani fes t .  For t h e s e  t h r e e  men it was a r a r e  and d e l i c a t e  moment o f  beauty and 
harmony. The hunt ing  season did n o t  open f o r  t w o  more days--but, no matter 
what ensued from t h i s  'moment, t h e  t r i p  was a f u l f i l l i n g  experience.  I f  t h e r e  
is a s i n g l e  s p e c i e s  t h a t  p e r s o n i f i e s  t h e  f o r e s t e d  mountains of t h e  West, it is 
t h e  e l k .  The t h r e e  hun te r s  t h a t  s tood  i n  t h a t  mountain pas s  were w i l d l i f e  
biologis ts--one r e t i r e d ,  one with 30 y e a r s  o f  p r o f e s s i o n a l  s e r v i c e ,  and " t h e  
k idn  wi th  some 10 y e a r s  i n  t h e  game. Three g e n e r a t i o n s  o f  p r o f e s s i o n a l s  heard 
those  bugles  and smiled knowingly a t  t h e  o t h e r s ,  Each f e l t  p r iv i l eged .  They 
mounted t h e i r  ho r ses  and descended i n t o  t h e  v a l l e y .  

THE END O F  AN ERA 

!the per iod  from 1900 t o  1980 was a g r e a t  t i m e  f o r  e l k  managers as one o f  t h e  
g r e a t  success  s t o r i e s  o f  w i l d l i f e  management unfolded. E l k  numbers i n  t h e  
United S t a t e s  increased  from some 3,300 i n  1935 to  about  104,000 i n  1979. The 
number of  e l k  hunt ing l i c e n s e s  and t a g s  increased  from l e s s  than  1,000 i n  1930 
to  755,179 i n  1979. There w a s  succes s  beyond t h e  w i l d e s t  dreams o f  t h e  e a r l y  
e l k  managers, 

But now, t h e r e  seems to  be inc reas ing  t r o u b l e  i n  maintaining e l k  h a b i t a t  and 
r egu la t ing  hunt ing a c t i v i t i e s  a long wi th  a g r e a t  i ndec i s ion  among those  who 
a r e  r e spons ib l e  f o r  e l k  management--population and habi tat--of  how, or even 
whether, t o  r e a c t  to emerging economic, social, and p o l i t i c a l  t r ends .  The 
t i m e s ,  indeed, a r e  changing. 

W i l d l i f e  b i o l o g i s t s  and a d m i n i s t r a t o r s  concerned with e l k  management, s ee ing  
t h e s e  changes and f e a r i n g  more, a lmost  seem t r a n s f i x e d  as they  eye  t h e  
u n c e r t a i n  future--almost l i k e  a r a b b i t  t h a t  seems para lyzed  watching an  
advancing snake. Many o f  t h o s e  who r e a c t  a t  a l l  respond by adopting a 
r e a c t i o n a r y  s t a n c e  and s tanding  four-square for t h e  o l d  days  and t h e  o l d  ways; 

* A p r e s e n t a t i o n  a t  t h e  e l k  workshop banquet 



never mind t h a t  t h o s e  days  a r e  a l r e a d y  pas t .  Looking back f o r  t h e  good o l d  
days  is use l e s s ;  t h e y  a r e  gone and w i l l  n o t  r e tu rn .  Looking around f o r  
someone else to  l e a d  is n o t  product ive;  w e  a r e ,  or should be, t h e  leaders .  

W e  have come to t h e  end o f  an  e r a .  The mi l i eu  i n  which t h e  successes  enjoyed 
by e l k  managers from 1900 to 1980 were achieved has  d rama t i ca l ly  and fo reve r  
changed over  t h e  p a s t  10 years .  The land-use planning a c t i v i t i e s  o f  t h e  USDA 
Fores t  Serv ice  marked t h e  t r a n s i t i o n  from one e r a  to another  i n  e l k  and 
a s soc i a t ed  n a t u r a l  resource  management. Those planning a c t i v i t i e s  made it 
p a i n f u l l y  obvious, as Barry Commoner s a i d ,  t h a t  "everything is connected to 
every th ing  else and t h e r e  is no free lunch." Of course ,  most people connected 
i n  more than  a c a s u a l  way wi th  n a t u r a l  resource  management r e a l l y  knew t h a t .  
But t h e  r e l a t i v e l y  piecemeal and segmented n a t u r a l  resource  management t h a t  
was t h e  o rde r  o f  t h e  day u n t i l  t h i s  decade kept  t h e s e  obvious t r u t h s  
subl iminal .  I n  t h e  1970's and 1980's t h e  planning process  produced widespread 
r ecogn i t i on  t h a t  choices  had t o  be made about  how t h e  p u b l i c ' s  l ands  were to 
be managed, and fo r  what, and t h a t  consequences--economic, s o c i a l ,  and 
environmental--followed each  a l l o c a t i o n .  The times, indeed, they  were 
a-changing--and i n  a twinkl ing.  I t  is a new day. O l d  ways a lone  and 
una l t e r ed  won't main ta in  e l k  i n  tommorrow's world. W e  must examine ou r  modus 
operandi  and produce new s t r a t e g i e s  to  ensu re  t h a t  w e  can d e a l  wi th  t h e  new 
days  and new circumstances t h a t  are upon us. 

I w i l l  d i s c u s s  some t r e n d s  i n  n a t u r a l  r e sou rce  management t h a t  bear d i r e c t l y  
on t h e  f u t u r e  of e l k  and e l k  hunt ing  i n  North America. And I w i l l  sugges t  
some new ways t h a t  might h e l p  t o  e n s u r e  t h a t  t h e  cont inuing  saga  of e l k  
management is one o f  success  and achievement. 

ELK--A PRODUCT OF NATIONAL FORESTS 

Some 94 percent  o f  t h e  e l k  i n  t h e  United S t a t e s  i n  1979 r e s ided  f o r  a t  l e a s t  
p a r t  o f  t h e  year  on n a t i o n a l  f o r e s t s  managed by t h e  USDA Fores t  Service.  Less  
than 10 percent  o f  t h e  a r e a s  on n a t i o n a l  f o r e s t s  occupied by e l k  i n  1979 are 
l i k e l y  to  end up  with l e g a l  c l a s s i f i c a t i o n  a s  Wilderness. It is b l a t a n t l y  
obvious, then ,  t h a t  t h e  f a t e  of  e l k  and e l k  hunt ing i n  t h e  United S t a t e s  
depends l a r g e l y  o n  how n a t i o n a l  forest l a n d s  committed to mult iple-use 
a r e  managed and how t h e  hunt ing o f  e l k  on those  l ands  is  handled. 

Most persons concerned wi th  t h e  we l f a re  of e l k  and e l k  hunt ing,  and t h a t  
i nc ludes  w i l d l i f e  b i o l o g i s t s ,  have n o t  f u l l y  recognized t h a t  t h e  f u t u r e  o f  e l k  
and e l k  hunt ing depends so heav i ly  on management o f  n a t i o n a l  f o r e s t s .  T h i s  
was i l l u s t r a t e d  by an i n c i d e n t  i n  my hometown o f  La Grande, Oregon, some 
months ago. A l o c a l  conserva t ion  group sponsored a workshop on e l k  
management. A meeting room designed t o  accommodate 80 people was jammed wi th  
over 200, and many were turned  away. The s u b j e c t  t h a t  brought o u t  t h e  crowd 
was a d i scuss ion  about hunt ing r egu la t ions .  Should t h e  season open i n  
mid-week o r  on  a week-end? Should t h e  season be t h i s  l eng th  o r  t h a t  length? 
Was t h e r e  too much o r  t o o  l i t t l e  concession t o  bow hunters? Should s p i k e  
b u l l s  be  dec l a red  l e g a l  f o r  hun te r s  t o  k i l l ?  And so on. 

One speaker f i n a l l y  s t a t e d  t h a t  t h e  p o i n t s  being d i scussed  were a l uxury  
a f forded  by t h e  ex i s t ence  o f  a l a r g e  e l k  herd t h a t  was, i n  t u r n ,  t h e  product  
of abundant s u i t a b l e  h a b i t a t  and t h a t  depended on how n a t i o n a l  f o r e s t ' s  were 
managed. Fu r the r ,  t h e  speaker po in t ed  o u t  t h a t  t h e  Fo res t  Serv ice  was 
producing p l a n s  f o r  each n a t i o n a l  f o r e s t  t h a t ,  when executed,  would have more 



e f f e c t  on e l k  numbers and d i s t r i b u t i o n  and on e l k  hunting than any set o f  
hunting regula t ions ,  mst of those  a t  t h e  meeting nodded agreement. But when 
the  next round o f  meetings on t h e  f o r e s t  p lans  were conducted by t h e  Fores t  
Service,  few were t h e r e  t o  speak about e l k  h a b i t a t  and e l k  welfare. This 
showed t h e  publ ic ,  even those  m o s t  concerned about e l k  welfare,  d i d  no t  f u l l y  
apprec ia te  how c r i t i c a l  t h e  management of na t iona l  f o r e s t s  would be to  t h e  
fu tu re  o f  e l k  i n  t h e  United S t a t e s .  

MODELS FOR CONSIDERING ELK HABITAT I N  MANAGED FORESTS 

It seems f a i x  to s a y  t h a t ,  no mat ter  which management a l t e r n a t i v e  is chosen 
fo r  each na t iona l  f o r e s t ,  t h e  amount of land t h a t  is a c t u a l l y  managed f o r  t h e  
j o i n t  production of  timber, forage,  r ec rea t ion ,  and w i l d l i f e  w i l l  increase  
s t e a d i l y  and dramat ica l ly ,  Such f o r e s t  management can be done i n  a v a r i e t y  of  
ways, and the  way chosen can make a l l  t h e  d i f fe rence  t o  t h e  f u t u r e  of  e l k  and 
e l k  hunting. l%e c l e a r  chal lenge  t o  w i l d l i f e  b i o l o g i s t s  is to  provide to  
f o r e s t s  well-founded models f o r  evaluat ing  e l k  h a b i t a t  -- m o d e l s  t h a t  have 
been t e s t e d  and va l ida ted ,  

Wi ld l i f e  b i o l o g i s t s  must be absolute ly  c l e a r  and s t ra ight forward  when 
descr ib ing t h e  h a b i t a t  evaluat ion  models t o  be used. To d o  otherwise causes  
confusion among n a t u r a l  resource managers and l eads  to  the  loss of c r e d i b i l i t y  
for  w i l d l i f e  b i o l o g i s t s ,  For example, I have been asked, r a the r  f o r c e f u l l y ,  
to  exp la in  how e l k  h a b i t a t  evaluat ion  models prepared by d i f f e r e n t  b i o l o g i s t s  
i n  d i f f e r e n t  a r e a s  came to  be so d i f f e r e n t ,  In  one p a r t i c u l a r  case ,  t h e  
answer w a s  simple. One m o d e l  described e l k  h a b i t a t  with the  caveat  t h a t  it 
was not designed to  p r o t e c t  e l k  dur ing  hunting season o r  to  produce des i red  
l e v e l s  o f  hunting q u a l i t y ,  The o t h e r  model has as its prime o b j e c t i v e  t h e  
production o f  a hunting s i t u a t i o n  where hunters  could hunt a long season bu t  
with a l a r g e  number of mature b u l l s  surviving t h e  hunting season, Both m o d e l s  
were conceptual ly acceptable and seemed l i k e l y  t o  produce t h e  a n t i c i p a t e d  
r e s u l t s .  But they were very  d i f f e r e n t  and designed to measure d i f f e r e n t  
things,  One was a model f o r  producing e l k  and the  o the r  was a m o d e l  fo r  
producing a des i red  hunting s i t u a t i o n .  The t rouble  was t h a t  the  managers who 
had to use t h e  models d i d  not  know t h a t ,  perhaps because t h e  b i o l o g i s t s  d i d  
not  expla in  it c l e a r l y .  A s  a r e s u l t ,  t he  c r e d i b i l i t y  of  a l l  w i l a l i f e  
b i o l o g i s t s  was c a l l e d  i n t o  ques t ion  by t h e  f o r e s t  managers t h a t  considered 
those models. 

ELK AND ECONOMICS 

Wildl i fe  does not  rece ive  t h e  same degree o f  emphasis, p a r t i c u l a r y  i n  terms of  
funding and personnel assigned i n  publ ic  land management a s  do commodities 
such a s  timber and forage, A r eg iona l  f o r e s t e r  of  t h e  Forest  Service put  it 
t h i s  way: "IPoaay i t ' s  a matter  o f  d o l l a r s  and cents .  That makes it tough on 
uses  t h a t  d o n s t  produce income, such a s  recreat ion."  

I suspect  t h a t  m o s t ,  i f  no t  a l l ,  w i l d l i f e  b i o l o g i s t s  i n t e r e s t e d  i n  e l k  
management agree t h a t  w i l d l i f e  management on pub l i c  lands  is receiving l e s s  
a t t e n t i o n  than they,  a s  w i l d l i f e  b i o l o g i s t s ,  would deem appropriate.  And, 
most th ink  t h a t  a more balanced program of na tu ra l  resource management would 
enhance t h e  long-term outlook f o r  w i l d l i f e ,  and c e r t a i n l y  f o r  e l k ,  on the  
pub l i c ' s  lands. Can a more balanced management program be achieved? 



We heard a stimulating and well-done debate at this workshop entitled "On The 
Notion of Charging a Fee to Hunt on the Federal Lands." In this debate, two 
of our astute and articulate colleagues explored the details of the argument, 
pro and con, Two ways appear likely to assure adequate attention to the 
production of elk and elk hunting from public lands-- either make it pay in 
returns to the land or insure adequate attention to and resources for elk and 
elk habitat management through the political process, or both. My instincts 
and experience tell me that directing attention to elk requirements through 
the political process is declining in effectiveness, To make elk and other 
big-game hunting produce revenues for landholders (in this case, the Federal 
Government) has, I believe, the best long-term chance of success. Commodities 
don't always win over amenities when compromises are made--but, over the long 
run, it is the way to bet, 

Many political scientists and pundits proclaim that the way that the American 
people see things--in terms of how government activities are formulated, 
executed, and funded--has fundamentally changed, This change has led to 
increased emphasis on balanced federal budgets and a greater and increased 
reliance on such techniques as "user payn to fund federal and state programs, 
These are new days, and we must look for new ways to gain objectives for 
wildlife--in this case elk. Shakespeare had one of his characters say: 
"There is a tide in the affairs of men, which taken at the flood, leads on to 
fortune; Omitted, all the voyage of their life is bound in shallows and in 
miseries. On such a full sea we are now afloat, And we must take the current 
when it serves, Or lose our venturesn (Julius Caeser, Act 4,  Scene 3 ) -  These 
new days may represent a chance for wildife professionals and those of our 
constituents who are big game hunters to seize such a moment and make 
something profitable and long-lasting happen for big game and big game 
hunters, That can happen if we lead and make fee-hunting happen in a way that 
yields maximum influence for those who are interested in wildlife, Such 
influence can yield long-term benefit to the wildlife resource. 

Perhaps fee-hunting is not the best way to go. If not, we still need to 
recognize that new days are upon us. New ways are needed to assure that elk 
and elk hunting remain part of our culture. ~t is the obligation of wildlife 
management professionals to lead in the development and institution of 
approaches that ensure effectiveness in the continuing effort to maintain 
big-game hunting in these new days, What we cannot do, if we really value elk 
and what they represent, is to set firmly on our duffs with a laissez-faire 
attitude and a firm fixation on past accomplishments and impending change. 

MONEY PROBLENS--INCREASING COSTS AND DECLINING REVENUES 

How are we going to pay for the increasingly intensive management of elk, elk 
hunters, and elk habitat that is increasingly required? Let us examine some 
trends. Elk and the range they occupy increased steadily from 7930 to 1980, 
Now the curves seem to have leveled out and even begun to decrease in some 
areas. More roads are being constructed into previously unroaded elk habitat 
which lead, in turn, to increased access by hunters. Numbers of elk hunters 
continue to increase faster than elk numbers and that has caused dramatic 
declines in hunter success rates over the long run in many cases. Funds for 
game management come largely from hunting license fees. Usually increases in 
those fees have not kept up with inflation, and shortfalls in funds required 



f o r  management have been made up i n  m o s t  states by i n c r e a s e s  i n  l i c e n s e  sales 
and h igher  f e e s  f o r  ou t -of -s ta te  hun te r s ,  That, my f r i e n d s ,  is be ing  caught  
on t h e  horns  o f  a dilemma. I n t e n s i f i e d  management i n c r e a s e s  c o s t s .  I f  
r e g u l a t i o n  o f  hunter  numbers ( r a t i o n i n g  of  hunt ing oppor tun i ty )  is p a r t  o f  
i n t e n s i f i e d  management, revenue is reduced, Th i s  problem is exacerba ted  by 
t h e  usua l  r e a c t i o n  o f  reducing t h e  number of out -of -s ta te  h u n t e r s  f i r s t ,  But 
each non-resident hunter  pays t h r e e  to  e i g h t  times more f o r  a l i c e n s e  and t a g s  
t han  does  t h e  r e s i d e n t  hunter .  So, reducing non-resident  h u n t e r s  reduces  
revenue f a s t e r  than  it reduces  hunter  numbers. 

THINNING THE SOUP--LESS GOODIES FOR MORE FOLKS 

There is still more t roub le ,  To s a t i s f y  t h e  burgeoning demand f o r  e l k  
hunt ing,  managers have allowed hunter  numbers to  i n c r e a s e  more r a p i d l y  than 
e l k  numbers, But t h i s  produced a cost t h a t  showed up  i n  g iv ing  each  hunter  
less and l e s s  t o  accommodate more and more hun te r s ,  Some o f  t h e  machinat ions 
included acceptance o f  d e c l i n i n g  hunt ing q u a l i t y ,  s h o r t e r  hunt ing  seasons,  
s p l i t  seasons,  heavier  h a r v e s t  o f  males, d e c l i n e s  i n  numbers o f  t rophy  b u l l s ,  
increased  acces s  t o  p rev ious ly  remote a r e a s ,  d i s t o r t e d  s e x  r a t i o s ,  s p e c i a l  
weapons seasons,  lowered hunter  success ,  and so on,  Facing t h a t  i n e v i t a b l e  
conclus ion  b r ings  managers f a c e  to f a c e  wi th  t h r e e  s e r i o u s  problems, W e  a r e  
running s h o r t  on  quick f i x e s  and hunter  numbers must be i n c r e a s i n g l y  
c o n t r o l l e d ;  decreased hunter  numbers means decreased  revenues; i n t e n s i t y  and 
s o p h i s t i c a t i o n  of management must increase--which, o f  course ,  c o s t s  more 
money. The equat ion  s imply does  n o t  balance. 

T e l l i n g  e l k  hun te r s  t h a t  they  cannot  be guaranteed t h a t  t hey  can  hunt  e l k  
where they  want, nor perhaps every  yea r ,  w i l l  n o t  make h u n t e r s  happy- Turn 
t h e  p o l i t i c a l  h e a t  up another  notch. 

Fur ther ,  any reduct ion  i n  hunter  numbers l e a d s  t o  a d i r e c t  d e c l i n e  i n  t h e  
v a l u e  of e l k  i n  t h e  planning and ana lyses  of f e d e r a l  l and  management 
agencies .  Those ana lyses  u s u a l l y  merely count  h u n t e r s  t imes  t h e  average 
number of days hunted times t h e  amount he  o r  s h e  would pay, if requ i r ed  to, 
f o r  a  d a y s  hunt.  There a r e  o t h e r  methods, bu t  i n  t h e  end t h e  va lue  o f  e l k  is 
d i r e c t l y  r e l a t e d  to  t h e  number o f  hunters .  Want t o  inc rease  t h e  v a l u e  of  e l k  
i n  such an  ana lys i s?  Pack i n  t h e  hunters ,  Want t o  dec rease  t h e  value? 
Reduce hunter  numbers. There a r e  no  p o i n t s  scored  i n  t h i s  game wi th  
cons ide ra t ions  of q u a l i t y .  

But now, i n  s e v e r a l  s t a t e s ,  t h i s  s t r i n g  has  been about  played o u t ;  t h e  t w i s t s  
and t u r n s  have been about  used up. The p o i n t  h a s  been reached where game 
managers w i l l  i n c r e a s i n g l y  have to  l i m i t  hunter  numbers. Decreased hunter  
numbers dec reases  revenue, while  s imul taneous ly  inc reas ing  t h e  i n t e n s i t y  of  
management requi red  which costs more money, The unbalanced equa t ion  s t r i k e s  
aga in .  

L W K  OUT -- THERE IS TROUBLE AHEAD 

But it goes  f u r t h e r  than  t h a t .  My f r i e n d  and respec ted  co l l eague ,  James Peek 
of t h e  Univers i ty  o f  Idaho, had a l i t t l e  fun i n  h i s  t a l k  t o  u s  e a r l i e r  today 
a t  the expense o f  t h e  Oregon e l k  s i t u a t i o n .  The hunt ing  r e g u l a t i o n s  i n  Oregon 
have l e d  t o  sex r a t i o s  i n  a d u l t  e l k  being badly d i s t o r t e d  wi th  ve ry  few mature 
b u l l s .  A s  an e l k  b i o l o g i s t  t h a t  works i n  Oregon, I d i d n ' t  mind t h e  r ibb ing .  



Why? Because h e  was r i g h t .  But t h o s e  o f  you from o t h e r  s t a t e s  should feel 
n e i t h e r  smug nor  ve ry  comfortable .  Oregon is one  o f  t h e  f i r s t  s t a t e s  where 
t h e s e  problems have come i n t o  clear focus ,  But i t  seems l i k e l y  t h a t  t h e  o t h e r  
s t a t e s  where e l k  a r e  hunted w i l l  have t h e i r  turn--and sooner  than  m o s t  e l k  
managers c a r e  t o  contemplate .  

But, t h a t  is what makes Oregon a f a s c i n a t i n g  p l a c e  to  work i n  e l k  and 
elk-hunt ing management. The s i t u a t i o n  emerging i n  Oregon seems a l i k e l y  
harb inger  of  t h e  f u t u r e  f o r  most o f  t h e  e l k  range i n  t h e  United States. I n  
terms o f  t h e  old days  and t h e  o l d  ways, Oregon is merely one  o f  t h e  f i r s t  to  
reach  t h e  end o f  t h e  b i o p o l i t i c a l  t e t h e r .  Those of u s  i n  e l k  and elk-hunt ing 
management w i l l  be fo rced  to  r e g u l a t e  hunter  numbers, i n t e n s i f y  management o f  
hunt ing ,  a s s u r e  e l k  h a b i t a t  i n  more i n t e n s i v e l y  managed f o r e s t s ,  c o n t r o l  
a c c e s s  f o r  h u n t e r s  and o t h e r s ,  i n c r e a s e  coo rd ina t ion  wi th  land  management f o r  
t imber and g raz ing ,  and f i n d  a way t o  pay f o r  it i n  s t a t e  and f e d e r a l  - 
agencies .  New d a y s  a r e  upon u s  and it is up t o  us ,  t h e  w i l d l i f e  management 
p ro fe s s iona l s ,  t o  d e v i s e ,  sell ,  and i n s t i t u t e  t h e  new ways--additional ways-- 
o f  management and funding t h a t  w i l l  be r equ i r ed  t o  s u s t a i n  e l k  and e l k  hunt ing 
a s  p a r t  o f  t h e  way o f  l i f e  i n  t h e  American West. 

Does t h a t  mean t h a t  I .am p e s s i m i s t i c  about  t h e  f u t u r e  o f  e l k  and e l k  hunters?  
N o t  one  b i t .  Does t h a t  m e a n . t h a t  w e  are going to have to  do a b e t t e r  and 
d i f f e r e n t  job o f  management? You bet. 

J i m  Peek c o i n s  some r e a l l y  good l i n e s ,  H e  s a y s  sober ing  t h i n g s  w i th  humor 
t h a t  makes t h e  medicine g o  down. He ch ided  u s  e a r l i e r  today  f o r  being more 
and more i n c l i n e d  t o  f o r g e t  o r  overlook i n  ou r  management t h e  we l f a r e  o f  t h e  
e l k ,  about  t h e  c u l t u r a l  v a l u e s  o f  e l k  hunt ing ,  about  e t h i c s ,  and about  d i g n i t y  
o f  t h e  pursued and t h e  pu r su re r .  D r .  Peek is n o t  t h e  f i r s t  to  c a u t i o n  abou t  
such th ings .  The daddy o f  ou r  p r o f e s s i o n  o f  w i l d l i f e  management, Aldo 
Leopold, warned t h a t  ' w i l d l i f e  a d m i n i s t r a t o r s  a r e  too busy producing something 
to  shoo t  a t  t o  worry much about  t h e  c u l t u r a l  v a l u e  o f  t h e  shoot ing.  Because 
everybody from Xenophon to Teddy Roosevel t  s a i d  s p o r t  h a s  va lue ,  it is assumed 
t h a t  t h i s  v a l u e  must be  i ndes t ruc t ib l e . '  Those va lues  a r e  n o t  
i n d e s t r u c t i b l e ,  They a r e  very  f r a g i l e .  W e  need t o  c a r e f u l l y  cons ide r  where 
we've been, where w e  a r e ,  and where w e  a r e  going regard ing  t h e  c u l t u r a l  v a l u e s  
o f  hunt ing.  

Oh, I f u l l y  understand t h a t  such t h i n g s  as e t h i c s  and c u l t u r a l  v a l u e s  d o n ' t  
f i t  w e l l  i n t o  c o s t / b e n e f i t  a n a l y s e s  o r  l i n e a r  programs. But w e  i gno re  t h o s e  
va lues  a t  o u r  p e r i l  and a t  t h e  p e r i l  o f  e l k  and o t h e r  big-game animals.  W e  
i gno re  such c o n s i d e r a t i o n s  because, I th ink ,  somewhere i n  t h e  evolv ing  drama 
of e l k  and e l k  hunt ing management w e  have indeed f o r g o t t e n  t h e  we l f a r e  o f  t h e  
animals ,  t h e  deep  c u l t u r a l  v a l u e s  o f  hunt ing ,  and t h e  r e s p e c t  t h a t  t h e  hunter  
owes to  t h e  qua r ry .  Somehow a s  p r o f e s s i o n a l  w i l d l i f e  managers w e  have 
f o r g o t t e n  t h a t  e l k  a r e  r e a l l y  a p rec ious  r e l i c  of our  p a s t  p reserved  a s  p a r t  
of t h e  modern world t o  s e r v e  a s  t h e  s p i r i t  o f  p l a c e  and a l i n k  wi th  h u n t e r s  
and hunted o f  a thousand gene ra t i ons .  ~ l k  and e l k  hunt ing  a r e  symbols t h a t  
w e ,  a s  a s o c i e t y ,  want t o  keep wi th  u s  a s  w e  move i n t o  t h e  f u t u r e  i n c r e a s i n g l y  
dominated by technology and a pe rvas ive  tameness and sameness. 



When we allow, even encourage, hunt ing s i t u a t i o n s  t h a t  e s s e n t i a l l y  remove 
mature b u l l s  as  a func t ion ing  p a r t  o f  e l k  ecology, w e  need to  c a r e f u l l y  
examine our  mo t iva t ion  and r a t i o n a l e .  When w e  a l l ow t h e  e l k ' s  h i g h l y  evolved 
breeding r i t u a l  t o  e s s e n t i a l l y  d isappear  i n  more and more p l a c e s  w i th in  one  o r  
tw8 gene ra t ions  o f  our  s tewardship  a s  e l k  and e l k  hunt ing managers w e  need to  
look c l o s e i y  a t  what w e  a r e  doing. When we a l low hunter  d e n s i t i e s  so high  
t h a t  on opening day  o f  t h e  hunt ing  season i n  more and more p l a c e s  groups o f  
e l k  r u n  from hun te r  t o  hunter  u n t i l  t hey  s t o p ,  tongues lolled o u t ,  too 
exhausted t o  run  any more, w e  need examine why w e  allow such to occur .  

Have w e  become fo l lowers?  Have w e  s l i pped  i n t o  t h e  r o l e  o f  f u n c t i o n a r i e s  who 
merely produce r e c r e a t i o n a l  hunt ing  o p p o r t u n i t i e s ,  Do w e  merely provide 
t a r g e t s ?  Elk dese rve  b e t t e r  from us ,  Hunters  deserve  better from us. Our 
c u l t u r e  demands b e t t e r  o f  us. ~t seems to  me e s s e n t i a l  t h a t  hunt ing  shame 
n e i t h e r  t h e  hunter  nor t h e  hunted. 

W e  were dynamic leaders once, W e  can be such aga in ,  The times w i l l  change 
wi th  o r  without  us--but, we can  in f luence  those  changes. W e  can and should 
speak f o r  elk--for t h e i r  we l f a re ,  f o r  t h e i r  d i g n i t y ,  and f o r  t h e i r  proper  
p l ace  i n  our  c u l t u r e .  To paraphrase Leopold, w e  know t h a t  t h e  autumn 
landscape i n  t h e  Rocki'es is t h e  land ,  p l u s  t h e  golden t rembling aspen,  p l u s  a n  
e l k ,  I n  terms o f  convent iona l  physics ,  t h e  e l k  r e p r e s e n t s  a sma l l  f r a c t i o n  o f  
t h e  energy o r  t h e  mass o f  t h e  l i v i n g  th ings .  Yet s u b s t r a c t  t h e  e l k  and t h e  
whole t h i n g  is dead. 

Our role and o u r  voca t ion  should be t o  a s s u r e  t h a t  t h e  e l k  con t inue  t o  b r ing  
l i f e  and t h e  s p i r i t  o f  p l a c e  wherever t hey  a r e  found. W e  and our  predecessors  
have done w e l l  a t  t h a t  mission,  But t h e s e  are new days  and it is up to u s  to  
develop, s e l l  and employ, t h e  new ways t h a t  w i l l  b e  requi red  t o  main ta in  e l k  
as p a r t  o f  t h e  American landscape and c u l t u r e ,  

EPILOGUE 

One r i d e r  l ead ing  t h r e e  pack ho r ses  and two men a f o o t ,  each l ead ing  a ho r se  
c a r r y i n g  manta packs lashed  t o  t h e  McClellan sadd le s ,  had j u s t  topped o u t  a t  
5,000 f e e t  on t h e  f i r s t  mountain pas s  t h e y  would c r o s s  o n  t h e i r  journey from 
t h e i r  camp i n  t h e  v a l l e y  below to  t h e  t r a i l  head some 20 m i l e s  i n  t h e  
d i s t a n c e .  The manta packs contained f o u r  q u a r t e r s  o f  t h e  c a r c a s s  o f  a b u l l  
e l k ,  The a n t l e r s  were t i e d  t o  t h e  diamond h i t c h  t h a t  he ld  t h e  pann ie r s  and 
t o p  pack on one  o f  t h e  pack h o r s e s  secure .  ~t was l a t e  i n  mvember and e a r l y  
i n  t h e  day. The men's c l o t h e s  were d i r t y  and bea rds  were beginning t o  show on  
t h e i r  faces--dark black on t h e  younger men and g r i z z l e d  g r a y  f o r  t h e  o l d e r  
man. Each was a l i t t l e  t h i n n e r ,  a s  were t h e  horses ,  than  when they  s tood  i n  
t h i s  same s p o t  t w o  weeks e a r l i e r ,  Some s i x  inches  o f  c r y s t a l l i n e  snow 
l i n g e r e d  i n  t h e  p a s s  and t h e  warm b r e a t h  o f  ho r ses  and men hung i n  t h e  a i r .  
A s  t h e  men fumbled to  t i g h t e n  c inches  and ropes t h a t  had loosened dur ing  t h e  
s t e e p  c l imb on  t h e  f rozen  t r a i l  from t h e  v a l l e y  below they  heard,  f a i n t l y  b u t  
c l e a r l y  and from f a r  away, t h e  s h r i l l  bugle o f  a n  e l k .  m e  men looked 
knowingly a t  each  o t h e r  and i n  communion of  app rec i a t ion  o f  what t h e i r  
exper iences  o f  t h e  las t  t w o  weeks, America still has  t h e  v a s t  wi ld  l ands  of  
t h e  mountain W e s t .  And t h e  l i v i n g  s p i r i t  of  t h e  p l ace  - t h e  e l k  - not  o n l y  
s u r v i v e s  but  p r o s p e r s  t h e r e ,  Without t h e  e l k ,  t h e  mountains would be 
b e a u t i f u l  and awe i n s p i r i n g .  ~ u t  with  t h e  e l k ,  and t h e  o t h e r  w i l d  t h i n g s ,  t h e  
mountains were a l i v e  and they  were whole--a wonderful legacy made p o s s i b l e  by 



t h e  ded ica t ion  o f  t hose  who s a w  t o  it t h a t  t h e  e l k  survived and prospered,  
The men knew t h a t  each gene ra t ion  must p a s s  t h i s  legacy t o  t h e  nex t  
generat ion.  The f a t e  o f  t h e s e  p l a c e s  and t h e  animals  t hey  harbor a r e  e n t i r e l y  
i n  t h e  hands o f  people who c a r e ,  The o l d e r  man had made h i s  choices ,  and he 
and h i s  co l l eagues  and a l l i e s  had succeeded--for now. The t w o  younger men, 
t h e  "sons" and succes so r s  o f  t h e  o l d e r  man, a long with t h e i r  compat r io ts ,  
would ve ry  soon bear t h e  s o l e  r e s p o n s i b i l i t y  f o r  t h e i r  legacy. 

The o l d e r  man looked back once and s tepped  s t i f f l y  o n t o  h i s  horse.  Two w e e k s  
o f  hard hunt ing and s l eep ing  on t h e  ground had exacted a temporary t o l l  on  o l d  
j o i n t s  and muscles,  The two younger men ga thered  up t h e  l e a d  ropes  on t h e  
ho r ses  ca r ry ing  t h e  e l k .  The sun  was f u l l y  above t h e  horizon a s  they  s t a r t e d  
down from t h e  pas s  on t h e  l a s t  20 m i l e s  t o  t h e  t r a i l h e a d  on  t h e  Minam River,  
Then they  heard it again--the s h r i l l ,  s p i n e  t i n g l i n g  bugle of t h e  e l k .  
Without a word, each o f  t h e  men reaf f i rmed h i s  choice  f o r  h i s  l i f e ' s  work. 
That last bugle,  always r eve rbe ra t ing  i n  t h e  mind, s ea l ed  t h e  bargain.  
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