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WELCOME AND OPENING REMARKS

By
Wesley R. Woodgerd, Director
Montana Department of Fish and Game
Helena, Montana

It's really a pleasure today to welcome you to the Northern Wild Sheep
Council meeting - particularly the out-of-state people who are attending.
I would 1ike to give you a key to the city. but of course I can't do that.
However, if there are any services that I or any member of my department can
provide, please let me know.

It really pleases me o see such a group of experts gathered here to
exchange ideas and information on & big game animal that is such an important
resource in Montana. Surely this meeting is bound to result in better infor-
mation for all of us to operate under - a better understanding of bighorn
management and the problems which I am sure we all face, many of us in comman.

0f course, the one probiem I know we all face 15 the threat of the
antihunting movement that we see growing at such a rapid pace and increasing
at an alarming rate. The only way I believe we can counteract something 1ike
this is to have good information on our populations, which 1s what we are here
to provide today, and then exchange it with one another to get good public
dissemination of that information to the hunting public - particularly to the
young folks who are coming up and will be the hunters of tomorrow.

If we have a united organization and a united front to provide the public
with the factual information they need, then they will provide for us the sport
hunting we all enjoy. This is the place where the experts can gather and ex-
change information and fdeas and fight about them and argue about them and
stomp and shout - but the stomping, shouting and arguments should be confined
to meetings such as this where I believe a difference of opinfon 15 normal and
logical, and not take the fights to the public, because if the experts begin
to fight publicly in the media the do-gooders will move in and there will be
nothing really harmed except the sheep. [ think this is primarily what we are
411 interested in - the welfare of our wild sheep populations.

As an administeator, all I can ask 15 that 1 be provided with the very
best information that 15 possible on which to base the management decisions
that must be made, and [ am sure a meeting such as this will go a long way
toward providing myself and the various other administrators of the areas you
represent the best information on which we can base our management decisions -
g0 I think I will just say good luck in your meeting, and I'm looking forward
to a lot of good things to come out of it.



WILD SHEEP FROM AN ECONOMIC AND CONSUMER VIEWPOINT

By
Jack Atcheson
Butte, Montana

Good marning. ['m very pleased to be here. Basically I'm going to
speak on the consumer's view on sheep, and also 1 have some slides on sheep
hunting and some other types of hunting throughout the world to use as a
basis of comparison so you can see how other types of hunting compare with
sheep hunting. After the slides 1 have some other material to present.

S1ide presentation (given to hunters to give them some idea of what
they're getting into).

This has to do with all game, basically Africa. I'm going to read
something concerning Africa: Eland are almost exterminated and are on the
protected 1ist. In Ngorongoro no game such as impala. 1 never saw a dik-dik
or elephants. The authorities refused a license to shoot an elephant in Mt.
Kenya. Arthur Neuman, another hunter, describes his fruitless trek from
Mombasa to the Tana through a particular area - there was no game. We Saw
too many people crossing the Tana, which is one of the best elephant areas
there are. There was hardly any game. | saw only one bush buck in all my
trip - 14 months. At the foot of Mt. Kenya there is hardly any game besides
@lephant. | only saw three giraffe, a small herd of zebra and two lions.

I bagged two eland and | never set sight on & single buffalo. The reinder-
pest epidemic, the buffalo are now nearly extinct. The spoor of the white
buffalo is a rarity, ...but this article, 1'11 bet you thought it was written
today - it was written in 1820 so nothing has really changed too much, Every-
oneé thinks that Africa is a game paradise, always has been and always will be.
This 15 not so, they have the same problems we have here.

Another article I cut out of a newspaper - it was released April 7:
elephant hunting 15 banned in Kenya. The hunting is deteriorating, the poach-
ing is increasing. Actually almost the sameé article as the one written in
1890. The problems and situations as you can see are the same there as they
arg here, 1t 1s no different.

How we're going to cover some points concerning sheep. For instance,
what does a sheep license cost throughout the world and what does sheep hunt-
ing cost? Hell, here in Montana for those who are unaware of 1t, our license
for a nonresident 1s $151 plus $50 for a sheep license. If you go to Alaska
the license 1s $20 for the initial license and £150 for the sheep. You go to
British Columbia and it's $75 for your initial license and $250 for the sheep.
Now as a basis of comparison where the licenses are high, if you go to Kenya
to shoot an elephant you pay $750 for the elephant plus %6 a pound for all the
ivory under 70 pounds and ;{T if it is over 100 pounds, so an elephant could
cost you $3,000. If you go to Botswana to hunt lion the license itself costs
§780, so 1 can assure you that the cost of licenses and hunting throughout the
world is far more than you realize.

If any license increases that we have here, to buy moré game habitat, etc.

are opposed by anyone who says it's too much, they don't really know what they
are talking about. As far as what you pay on a sheep hunt, the most expensive
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hunt you can g0 on 15 in Mongolia - the cost to hunt there, on the border of
China on the Gobi Desert is a minimum of $400 a day with a minimum of 10 days.
If you go higher into the mountains of Mongolia, the cost of the hunt is 3800
a day with a minimum of 14 days plus all your travel and otheér expenses.

Now another point people ask about concerning sheep is how much time
does sheep hunting take. Do people want to spend a lot of time (from the
consumer's view)? Some people have peculiar ideas about this. If you go for
a Dall sheep, 10 days 15 considered the proper lenqgth of time. Fourteen days
is the proper time to hunt stone sheep. Bighorns should be selectively taken
in 10 days. When you ask these shee? hunters what size ram they want they
state they want a decent ram. [ don't know what a decent ram is, but they
seem to think it is something between 38 and 40 inches, which is kind of a
myth. I can tell you this from experience, that the third time a man climbs
a mountain he'll shoot any damn ram he sees. It's a hate killing after that.

After 7 days of hunting the man's spirit i5 broken - the status seeker
or to some extent the mixed-bag hunter, who, after 7 days gives up on sheep
then goes after other game. The avid hunter will go on and on. The unfortun-
ate thing is that too many biologists (in my opinfon) and too many game depart-
ments give in to the unhappy man. One man bitches and 1t automatically makes
it bad for the rest of them, because of one complaint.

People say they don't see enough big sheep and there aren't enough old
sheep. Besides arranging hunting trips, I have a taxidermy business. At one
time we had 26 amp'lu_vm:s. so it was a pretty fair-sized place. This was
several years ago. | kept track of 500 rams that came through our place,
and of the 500 rams (this is all kinds of sheep taken from everywhere), 10 per-
cént were over 8 years old. Ninety percent were B years or younger. Only
1 percent reached 39 inches or more, so 38 and 40 inch sheep are a myth -
they just seldom get that long.

ATl animals have a magic number. Moose is 60 inches, goats is 10 inches,
antelope 18 16 inches. A1l brown bears should be 10 foot, all riuly bears
should be 9 feet. With sheep it is 40 inches. Most people fﬂ&? they've got
to get a 40 inch sheep and it's just not possible, there aren't varr many 40
inch sheep. However, I think the trend is going the other way, because | hear
more people saying that they're happy with just a nice adult sheep or a nice
full curl ram which 15 not too difficult to get as far as Dall or stone sheep
go. Most of the sheep that we get in now are older sheep - they're B-9 years
old. Very few 9. They seem to be between 34-36 inches. They probably weren't
going to get any older.

There's a Tot of people who seem to indicate that the bighorn sheep
hunting is done. We're going to discuss this in the Boone and Crockett syn-
drome this afternoon. I will mention it now to give you something to think
about. OF the last 5000 Dall sheep that were shot in Alaska, 17 made the
record book. There have been way less bighorns shot, but there are 19 bighorn
sheep in the record book, so theoretically even though they're under more
pressure, bighorns are doing better than Dalls as far as records go.

We have a very emotional situation over sheep. A lot of people believe
there is a lot more poaching than there actually is. 1 don't believe it.



I believe it 15 about one third as much - I believe that each 11legally taken
sheep is heard about two or three times. [ read recently that someone said
there are 300 rams legally killed in the U. 5. each year and the illegal kill
is many times that. To me that would mean 1,000 rams were killed a year
illegally. I can't quite swallow that, and I think 1t is misleading and it's
making the hunter look 1ike he's somewhat of a poacher. Sometimes [ wonder
if a lot of people or magazines aren't too eager to sell short stories and
get their points across. Maybe they are just badly worded. Maybe the writers
have guilt complexes. It could be that the material is not as factual as it
could be. It's very disturbing to me and very disturbing to the public who
don't really understand what real hunting is. There's probably some truth to
all of it, too, but I think that this should be brought up in this meeting.

I would Tike to see more facts condensed to where I can understand them and

I can give them to other people.

I would Tike to see more biologists and more fish and game departments
start fighting back instead of turning the other cheek. Sometimes this iz a
little on the hard side, but I have met a few biologists who sometimes forget
who is paying their wages. Actually the hunter is paying the bill, and we
thould be given first consideration. Remember that the hunter pays 11 percent
@xcise tax on sporting goods, yet 11 times more nonhunters benefit from this
money than the hunters do. We're paying for the rest of them. I don't think
we should let the public, actually only a few individuals, sway us on minor
fssues and hunting policy. ['m afraid this is the trend that pecple are
giving in to too quickly. There are some people who suggest that many ex-
hu:t$r$ or other individuals are interested in photography safaris. This is
a falacy.

It doesn't exist. Few will pay for a photo hunt. If you would, 1 would
book the trip. Few people will pay money to 9o on photography trips. Very
few outfitters are successful in the summertime because they can't get people
to pay any money to qo back into the mountains. Very few outfitters are filling
up.

Actually, all you'd need for a photo trip would be one of each species
of wild animals, available in an area, standing near a road - just keep them
good and tame and with a good background. People who want to take pictures
won't walk and the animal has to be tame. You can hardly take a photograph of
an animal back in the wilderness - they're too wild and the average man hasn't
the ambition or ability to try and get closer. What they want for a photo-
graphic trip the national parks provide adequately. Too much of this seems to
be based on 10 percent fact and 90 percent emotion. It should be the other way
around.

Here's something else interesting, and it scares me as a consumer. I'm
interested in endangered species and whether or not they're going to be put
on or taken off an endangered list. Leopards a couple years ago were put on
an endangered species list. [ personally wrote to five game departments in
Africa and all of them denied that leopards were endannered and the minister
from Kenya wrote back and said that Americans should mind their own business.
In December 1973 the president signed a new endangered species bill which
supposedly will allow legally teaken leopard skins into the U. 5. The Depart-
ment of Interior has never implemented the law, as it will take $200,000 to
write the new regulations and they don't have the money. According to this
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bill (it's difficult to understand), bureaucrats really have no authority to
decide which laws they will enforce. This is why I'm concerned about sheep
and other animals. I they are put on these lists they'l]l never be taken off.

In this same bulletin it says, "Public hunting on national refuges,
July 1973. The Department of Interior has decided to overrule the traditional
policy toward hunting on national wildlife refuges.” The new policy states
flatly that providing hunting opportunity is no lonaer in any way an obligation.
That just might be of interest to you.

I have something heére 1 want to réad - I'm concerned about kids - this
is from the Weekly Reader. You've all read the Weekly Reader. [t mentioned
at first there were only & few examples of endangered animals. Then it stated,
"Hunters have been the big reason for the drop in numbers of tigers and horned
desert animals. The skins and horns make very fine trophies." Then at the
end are questions - “Large numbers of horned desert animals have been killed
aff by (fill in the blank)?" 1 would like to see, and ! think everyone would
1ike to see, more good wildlife management education of the young. This is
where 1t starts.

I would 1ike to share with you some of the unusual stories and letters
! have received in past years:

One time we had a hunter from Washington, New Jersey. His name was
fimmerman. He wanted to come to Montanma to shoot an elk so he came and the
first time he was here he brought seven duffle bags. This made it a little
difficult for the guide - when he came back the guide told him not to bring
so many duffle bags. The guy didn't get an elk, so he came back. HNext time
he arrived he had 16 pairs of boots and 7 Weatherby rifles to pack into the
mountains. One hunter and one guide. VYery difficult hunting. Every time
the guide would show the client an elk he would miss 1t, so finally they saw a
goat on a mountainside and he had a goat permit so he started to shoot at the
goat at 9 a.m. and he fired his last shot at 1 in the afternoon. The goat
wouldn't leave his sheer rock and kept wandering back and forth. He shot 80
times at it and never hit the goat. Finally the guide took him back to camp
and this went on for two weeks. The quide was becoming very exasperated with
the client, s0 finally he said, "IZimmerman, you are the world's worst hunter.
[ can't stand you any longer. Get on a horse, we're leaving." Right in the
middle of the road there's a big bull elk and right beside the elk is a pass
with somé heavy timber, Zimmerman's last chance was right there, The quide
told him to 90 in the pass and he would scare the &1k past him and he could
shoot him. The elk had moved down and was running really fast when he went
through the pass and Iimmerman s$til]1 didn't get an elk and Ray took him out.

I get a 1ot of letters asking questions - a man once said, "The first B
days of the hunt you arranged for me were very good, but the last day of the
hunt the quide became very disturbed. He took my horse away from me and he
made me walk back to camp. It was 12 miles." 1 asked the quide, "Why did you
take his horse away?" The guide said, "Because he shot my horse." This is all
true.



Four clients came one time and we arranged a hunt. They took three
6-point bulls, but they told me if I couldn't find a better place for them to
hunt next year I could take them off the 1ist of my satisfied clients.

Here's a letter that says, "There will be some confusion with & batch
of homms and heads that will arrive at your taxidermy shop. 1 saw my partner
switch tags so he would get the bigger sheep."

"Dear Mr. Atcheson - please send me any spare heads and horns you have.
I hear you're rich and hunt all over the world."

“Dear Mr. Atcheson - 1 don't balieve you any more. You said this was a
good area. 1 did get 18 trophies in 21 days, but expected to get a larger elk
and you misled me and I think I'm going to bring suit against you."

"You are a murderer. You and your friends kill animals. 1 wish animals
would ki1l people. 1 hope all hunters ki1l each other. I hope that they or
I could kill you. My teacher told me to write. We believe in Tive and let
Tive."

“Dear Mr. Atcheson - can you get mé a discount on a license? 1 hear
you have pull in the game department."”

"We've been planning this hunt for a long time and it means a lot to us.
I'm sure you understand. We're both over 60 and probably won't be able to go
again. If you'll put up a $5,000 bond and quarantes we'll get all the game we
want we'll send you a deposit.”

“I'm really sorry about what happened, but when I shot I thought 1t was
an elephant. I didn't know it was a safari car."

“1 want to hunt in Africa with a spear. DOown our way I'm noted for
killing pigs by jumping on their backs. 1'd like to send you some photographs.”

"1 would 1ike to go on a safari. I'm 2B years old. [ will try very hard
and I'm willing to do my part. 1 really can't afford to go, but I'm told that
I'm a very attractive woman. Do you know anyone interested?"

"You are a bastard. You tell my husband where to hunt and he leaves me
for some stupid animal.”

I have quite a collection, and some we really can't read.

You people here and the hunters are supposed to know more than the
general public does about wildlife management, s0 [ think that more facts
instead of emotion should be used as a basis for open and closed seasons. |
want everybody to fight back. I hope everybody will leave this meeting with
more desire to back up what you say to the public, thus protecting hunting.

Thank you.



A BRIEF RESUME OF THE STATUS, MANAGEMENT, RESEARCH EFFORTS ONH
AND FPROBLEMS OF DALL SHEEF IN ALASKA - 1974

By
Wayne E. Helmer
Department of Fish and Game
Fairbanka, Alaska

The abundance and discribuclon of Dall sheep in Alaskn has recelved
such attention throughout the brief history of sheep investigatioms in
the state. The general distribution 1s well undersctood, and is presented
in the Alaska Departwent of Fish and Game publication, Alaska's Wildlife
and Hobitat, Dall sheep Iin Alaska occur In seven mountain ranges throughout
the state; the Brooks Range, Tanana Hills-Whicte Mountalns, Alsske Range,
Talkootna Mountains, Wrangell Mountains, Chugach Mountains and the Eenai
Mountains (Fig. 1).

Information on abundance is currently lacking in many areas of
Alaska where sheep are known Eo occur. The information which exists ia
largely the product of aerial surveys. Areas which have been systematically
surveyed have been the Alaska Range, the Wrangell Mountsins, the Tanana
Hills-White Mountains; the Eenai Mountains and portions of the Chugach
and Talkeetna Mountains. Table 1 gives the current estimates of numbers
of Dall sheep in each of the seven mountain ranges of Alaska as well as
a8 qualicative expression of the confidence which con be placed in each
estimace.

Toble 1. Dall sheep numbers in the mountain renges of Alaska - 1974.

Mountain Range Estimated Numbar Qualitative Confidence Level
Brooks Range 20 - 25,000 Low
Tanana Hills-
White Mountains 00 High
Alazka Range 10,000 High
Wrangell Mountalins 10,000 High
Talkestna Mountains 3,000 Lo
Chugach Mountains 3,000 Medium
Kenal Mountains 3,000 High

[t can be sean that the current estimate of Dall sheep mumbera in
MAlaskn {s 50 - 55,000. This is thought to be A conservative estimate by
most members of che Alsska Department of Figh and Came scaff.

It Is Impossible to stace whecther there is a trend in the nuombers
of sheop throughout the state. Some populations are known to be gulte
high, and others are lower than they have been in the recorded past. It
Is not knmown whether Dall sheep in Alaska follow cyolic population
[luctuations. It does, however, appear that im total there are as many
shecp present throughout che state as there have ever been in recorded
hiscory.
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MARAGEMENT: Managesent of Dall sheep in Alaska has consisted of a
limited faoll season and & 3/4 curl regulation for the last 25 vyears.
Hunting cthroughout this period was generally light until recent years.
The combinations of weather influences In the hunting season, difficulty
of pccess and low human populations regulated the harvest at low levels
In Ehe past. However, within the last [ive years increases in affluence,
human population and hunting technology have resulted in localized
hunting pressures which are capable of producing overharvest. TFor this
reagon the "voluntary" systes of harvest rotation from accessible ares
to accesaible aresn has becosme insufficient to perpéatuate Yeasonable
harvests of trophy rass in all aress of Alaska.

In an effort to cope with increasing hunting preasure and the
inereasing number of dissatisfied hunters, the Alasks Department of Fish
and Game has eatablished special manapement areas for Dall sheep throughout
the atate, Arcas exist which are zoned for limited mccess and Cranspor=
tation typag. In additien to these aress, A management ares was recentcly
establinhed in the eastern Alaska Range which allows harvest of full
curl roms and an equal number of ewes by permit only. Future trends of
hunting pressure and harvest will diccate whether furcher restrictive
regulacions are necessary.

HARVEST: For cthe last five years Alaska has harvested about 1,000 sheep
and supportoed about 4,000 hunters each fall. This has been a fairly
stable number, but an upward tremd is evident in both hunter musbers and
harvest. About &0 percent of the annual Dall sheep harvest is attribut=
ablo to nonresidents, snd about 60 percent to resident hunters. In the
past, and at the present time, there have been no restrictions on non-
resident hunters. The cost to nonresident hunters is approximately 5200
in fees and licenses, and the additional expense of engaging a registered
guide. Alaxka law dictates that a nonresident sheep hunter sust be
accompanied either by a relative within the second degree of kindred ar
o reglastered guide. A guide will cost from 5100 to 5200 per day depending
on accommodations and location.

RESEARCH: Research on Dall sheep is currently being carried out by the
Alaska Deparcment of Fish and Game, the Cooperative Wildlife Research

Unit at the University of Alaska, and some members of the Biology Department
at the University of Alaska. Efforts of the Department of Flsh and GCame
are centered in the Alaska Range and the Kenal Peninsula,

Lyman Hichels, sheep blelogist for the Southcentral Region of
Alaska, s conducting s study on the Kenal Peninsula which is designed to
determine the effects of non-trophy sheep harvest on population parameters
ond [orage production on winter range. His study area contains three discrete
gheep populations which are subjected to differing hunting schemes. One
receives ram-only hunting in sccordance with statewlide management practice,
one non=-trophy hunting, and one no hunting at all. Results are not conclusive
at this time, but much information has been gathered om food habits,
breeding blology and the effects of weather on Dall sheep of the Eenai
Fenlnsula.



In the Interior Heglon of Alaskas, I work Iin the Alaska HRange. My
work has centered around Dall sheep population definition, the importance
of mineral licks to Dall sheep, and movement patterns. Somé of this
work will be presented during later sections of this sympoaium. A atudy
of the dynamics of hora growth has also been undertaken of sheéep throughout
the state. Future plans call for assesament of the environmental deter—
minates of population quality.

The Coopeérative Wildlife Bessarch Unic at the University of Alaska
is conducting & atudy relacing to pipeline conscruction and the sffects
of disturbance on Dall sheep in che Brooks Range. The Biology Deparcment
at the Universicy of Alaska has a scudy of population dvnamics, age
structure and range ecology underwvay im Mt. McKinley Mational Park. A
consulting firm, Renewable Resources Ltd., is parsuing a pipeline-
related invearigation of tha population composition, numbers and mineral
licks of the sheep on the Canning River in the Eastern Brocks Range.

PROBLEMSE AND FUTURE OUTLOOK: Alaska is facing a period of rapid and
intense developmont which is currently manifest in the construcciom of
the Trans-Alaska 01l Pipeline. This development scems cercain ©o result
in habitat descruccion Co at least some degree. In an efforc ©o head
off the wholesale destruccion of wildlife habicac che Deparcment of Fish
and Game has recommended to the leglslature (as provided for by state
law) certain aress as "critical wildlife habitat.” 1Inm the case of Dall
gheep this recommendation consists of numerous important mineral licks.
If so designated by the legislature these lands would be protected Erom
development because of thelir wildlife wvalue.

Further problems result from the political development which is
occurting in Alaska. As a result of the Alaska Native Claims Settlement
Act of 1968 the Federal Government may select and withdraw 80,000,000
acres in Alaska as National Interest (d=2) Lands. These tentative
selections, 1f they are approved, would provide preservation of much
Dall sheep habitat, but may result in the loss of huncing on areas which
now support about 35 percent of the statewide harvesc of Dall sheep.

These two problems in concert may not spell doom for the Dall sheep
of Alaska, but they are sufficient to evcke great concern from Alaska
gportsmen and the resource management personnel of che Scate of Alaska.
LITERATURE CITED:

LeRegche, R. E. and R. A. Himman, eds. 1973. Alaska's Wildlife and
Habitat. Alaska Department of Fish and Game, Juneau, Alaska.



Mountain Hanges Occupied by Dall Sheep in Alaska
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SHEEP MANAGEMENT IN KLUANE NATIONAL PARK.,
YUKON TERRITORY

By
J. M. Christiansen
Kluane National Park
Yukon, Canada

Kluane National Park is situated in the southwest part of the Yukon
Territory and covers 8500 square miles. Of this area, approximately 70
percent is comprised of glaciers and permanent snowfields.

In March of 1973 an aerial distribution survey was made over the area
for a1l ungulates, with sheep distribution being considered most important.

This census showed sheep were present throughout the ice-free areas,
with main populations being more concentrated along the northern boundary of
the park.

In January 1974 a classified count of Dall sheep was made by air. The
classification was not a total success, but the census did show that we were

wintering 1500 sheep.

We have 150 hours of helicopter time allotted for this year to further
our knowledge of the movements and number of unqulates within the boundaries
of the park. This project is being set up to census at three seasons of the
year.

At completion of this project we should have a good idea of population
numbers and classification.

At this time the Dall sheep population appears to be healthy. It
also appears that the wolf plays a very important role in the Dall sheep
population as a control.



RESUME OF SHEEP MANAGEMENT IN THE NORTHWEST TERRITORIES
By
Norman 5immons

Canadian Wildlife Service
Fort Smith, Northwest Territories

I. Five year study on Dall sheep that stretched to seven years - Mackenzie
Mountains

A. Designed to become management package for NWT Game Management
Division, whom we advise

B. Study covered -
1. Population dynamics
Z. Movements
3. Hunter impact
1. Study completed this winter (March 1974)
A. Analysis of data in progress

. Monograph will result

IT1. Management under NWT Game Management Division supervision
A. Monitor hunts by -
1. Hunter report forms
2. Collection of sheep mandibles
B. Assignment of exclusive outfitting areas for nonresident hunters
. Three-quarter curl restriction

D. HNumber of hunters restricted only by outfitters' abilities to handle
hunters

E. Can take one sheep per year - residents or nonresidents
I¥. Situation

A. Stable population - under-harvested - good potential for high quality
hunts

=12-



COMMENTS ON BRITISH COLUMBIA

By
Kerry Constan
Montana Department of Fish and Game
Livingston, Montana

| had a chance to talk on the phone to Ray Demarchi, game biologist
in British Columbia. Ray mentioned that the bighorn sheep herds that
collapsed a few years back along the southern border of British Columbia

and in the Kootenai are coming back.

Their fish and game department has made another large purchase of land
which is winter range for the sheep. They have had a range problem there,
primarily competition with domestic livestock, but they have been wise
enough to get into the business of buying winter range for their sheep.

13-



RESUME OF BIGHORN MANAGEMENT IN ALBERTA

By
William Wishart
Fish and Wildlife Division
Edmonton, Alberta

We've been harvesting in Alberta about 150 rams and 110 ewes annually
out of a population of 4-5,000 bighorns. That's in the order of about a &
percent harvest. We've been gradually cutting down on nonresidents, but
I'11 talk about that later on this afterncon.

One of the studies we have been doing 15 on Ram Mountain, an isolated
mountain range, testing the survival of orphaned lTambs. There's a lot of
problems in conducting an experiment 1ike this. You mark lambs and ewes in
a4 trap and then you have quite a time sorting them out afterwards - what
lambs belonn to what ewes. Sometimes you have to observe the Tamb suckling
a5 you try to match them up after trapping.

So far we've had 11 orphaned lambs in the past 2 years and we've had
ahnug equal :urv+uu1 of orphans and nonorphans. We have a couple of students,
one just wrapping up a study and another just starting a study.

Corm Gates, will you comment on your work?

Corm Gates
Fish and Wildlife Division
5t. Albert, Alberta

I just came into town after spending 18-19 months in the field in the
mountains of Alberta in the Yawhaw Timber Range. 1 was studying the two herds
of sheep involved and I was looking at the mﬁtiunship between lungworm
larval output and the seasonal nutritional cycle beiween years and between
these two herds. [ was also counting the eggs of some of the helmuths in the
feces, the more readily identifiable egos and coccidiee and trying to relate
this to seasonal nutritional regimes of both herds.

['ve gotten 20 months of forage and fecal samples from the fall of 1972
until this present spring. I was looking at feeding behavior as well as
feeding in terms of vegetation types and areas used seasonally for both herds
to gather this nutritional business.

The seasonal nutritional values for sheep on native forage species have
been presented by Dr. Hebert in some work he did in British Columbia. It has
been particularly valuable to my study because I'm able to extrapolate from
his values and I can determine fecal nitrogen content and using forage samples
collected in the study area [ can quantify monthly changes in the nutritional
regime of the two herds of sheep that I'm working with. 5o far I've come up
with som¢ interesting data on stress and Tungworm larval output in some penned
sheep I had, as well as some seasonal differences in larval output between
herds and between seasons. Before [ get anything down on paper, 1 probably
have another 3 months of laboratory analysis to do.

~14-=



Randy Chappel
Fish and Wildlife Division
Edmonton, Alberta

The study that I'm going to be startina is sort of an offshoot of a
program that we started last summer on range improvement. We fertilized
1200 acres of bighern sheep and elk winter range in order to rejuvenate the
range. The basis for this was a declining condition of some of these ranges
due to either overuse by the native ungqulates themselves or the unqulates in
combination with heavy summer grazing by beef cattle.

The material we used n this program was a 34-0-18 fertilizer at an
application rate of close to 200 pounds per acre which allowed for 66 pounds
aof nitrogen and 33 pounds of phosphorus. The meéthod of application was by
helicopter, We contracted it out to a company in Alberta called Agricopter.
They used a Hiller H-12 helicopter equipped with a Pace agricultural seeding
fertilizer bucket.

The helicopter flew laterally along the slopes, using men as markers,
and overlapped the swaths. In 40 tests of the appiication rate we found an
averaqe of 190 pounds per acre, which 15 within 2 pounds of our sort of
optimum rate and a maximum variation of 5 pounds per acre, so it's a fairly
accurate method of fertilizer distribution and the only one possible under
the conditions.

Most of the slopes we were looking at were 35-40 percent, and i1t would
be pretty difficult to run a vehicle up and down them. The evaluation of
that program is being carried on at one of the ranges we fertilized, which
is a sheep range at Sheep River. We fertilized a much smaller area there,

a total of 48 acres, and we're currently carrying on an evaluation of the
change in range production and range guality. e latter, range quality,
we're doing through analysis for protein, mitrogen, phosphorus, calcium,
crude fiber and moisture.

My study, which is going to be commencing this year, is a 1ittle bit
more extensive study of the use of three different types of fertilizer at
three different application rates, the use of native and domestic grasses,
seeding in addition to already established but poor cover range, and the use
of spring and midsusmer burning. I'11 be carrying out both vegetative
evaluation along the same 1ines as that which 18 going on in our present
study, and also an animal evaluation in terms of choice preferences and
nutritional work with the sheep.

«]15=



RESUME OF OREGON'S BIGHORN MANAGEMENT

By
James Blaisdel)
Hational Park Service
Klamath Falls, Oregon

I'm going to give the state report with what little information I was
able to get over the phone Friday.

Incidentally, I hope that state employees from the state of Alaska will
take some comfort in the fact that I think the Mational Park Service areas in
Alaska, wherever they might be, will probably always be a pool for any trans-
plants you may need in your hunting areas - {f that's any comfort, and in-
cidentally you might get the idea that I'm against hunting. I'm not, I worked
for the state of California for 10 years.

About all I can give you about the state of Oregon are populations, and
as | understand it, all of the bighorns have been transplanted at one time or
another.

Hart Mountain National Wildlife Refuge, which is an antelope refuge but
has a pen with California bighorns in it, started with 20 sheep in 1954 and
now has 85, Twenty-one rams were harvested during seasons, and transplants
to other areas have come from this pen.

sheldon National Antelope Refuge is actually in Nevada. Their stock
came from Hart Mountain, starting with 8 sheep in 1968 and now has 28. We
at Lava Beds National Monument got one of their rams, so they have supplied
some animals to other areas. The Steins Mountains animals came from Hart
Mountain. They transplanted 4 in 1380, 7 in 1971, and they now feel that they
have between 75-100. Hunting 1s allowed there.

The Owyhee Mountains started with 17 in 1375 from Hart Mountain. 1
must add that the Hart Mountain animals originally came from British Columbia,
so that's the source of all these animals. The Owyhee Mountains started with
17 in 1975, they now have 60-75, and they hunt them.

The Strawberry Mountain unit started with 21 in 1971, and 1s typical
of 20 many of these areas, they don't really know how many they have because
they scattered pretty badly, but they expect them to do well and they'11 find
them one of these days.

There are two or three transplants from Jasper, and I think some came
from Colorado and Montana. The Rocky Mountain bighorns are in the Snake River
area and Silver Creek. In the Snake River, again, they dispersed for a while,
but they have located them. They're having some disease or parasite problems
with this population. [ don't think | can answer any questions for this state,
so 1'11 leave you with what 1ittle information I have provided.

=16=



A SYHOFIZ OF CURRENT BIGHORN SHEEF MANAGEMENT AND HESEARCH IN TDAHO

Williamm 0. Hickey
S5r. Gamem Research Blologist
Idaho Fish and Game Department

INTRODUCTION

In the following discussion I have tried to briefly cover the major
management decisions, programs, and ressarch projects concerning wild sheep
in Idaho. Hopefully, this resume will give the reader some understanding of
past bighorn sheep management and research in Idaho and the direction they
will take in the coming years. Also, I have included some historical back-
ground.

HISTORIC DISTRIBUTION

Historically, Idaho, like other western states, had abundant populations
of highorn sheep. They inhabited most of the mountain ranges from the Salmon
River drainage southward, Hells Canvon of the Snake River, and an area along
the border bhetween Montana and Idahe from a point northwest of Missoula, Montana
to Yellowstone Park. Sheep inhabited the mountain ranges along the Idaho-Wyoming
border from the South Fork of the Snake River to Ucah.

Originally, two races of bighorn shecp, Ovis canodensils canadensis and
Ovie cenadensis californiane, iohabited Idaho. The California race occcupled
the Owyhee country of southwesterm Idaho and the Rocky Mountaln race ranged over
the rest of the historlc habitat. Several explorers, trappers, and naturelists
left written and werbal accounts that indicate the historic abundance of these
sheep. Captain Bomneville's party camped along the Salmon River morth of Salmonm,
Idsho, duriog the winter of 1832, They found large [locks of bighorn sheep in
the area, and in the 1850"s, the first settlers of the Lemhi Valley found bipg-
hotrns in abundance (Smith, 1954). Abe Leeds; a guide for E. Thompson Seton, sow
thousands of sheep in the Lost River Mountains of Idaho in the late 1800's. Leeds
anw gheep usually in small groups of 15 to 20 animals, but as =many as 500 in a
day. GSeton received a letter from M. W. Miner reporting an estimated 2,000 Eo
2;500 sheep in the upper part of the Middle FPork of the Salmon River (Seton, 1929).
The Californis variety was apparently no less numerous. Early inhablitants of
the Hart Mountain &rea told Luther J. Goldman that at one Eime wild sheep oc—
eurred in greater numbers than antelope in that area (Buechner, 1960). Although
this account came from Oregon, it probably applies equally cta Idaho.

Hajor losses began to ocecur in Idaho sheep populations during the peried
from 1870 te 1880, when large numbara of them reportedly died from scabies.
About 1890, a severe winter occurred and this, coupled with scabies, reputedly
caused B sscond decline. A third decline cceurred about 1910, and sinee then
Bheep numbers hove remained far below historic pumbers. Old=timers {requentcly
mentioned domestic stock competition for forage and space, human sscivicy om
wheep habitar, and hunting pressure as causing haavy losses.

Scabies epidemics probably occurred as a result of habitat destruction
and masked the real cause for severs sheep losses. The ppneumonia complex may



have played an important part inm the rapid decimation of sheep populations. George
Post (1971} recounted a conversation he had with a man who had traveled Idaho's
back country during the declines. After liatening to Post describe pasteursllosin
in sheep and looking at color photographs of gross s=mptoms, the zentleman said

the ineidea of sheep supposedly dying from scabies looked 1ike the photographs

and appeared rotten inside soon after death occurred.

Sheep populations apparently reached a low of about 1,000 animala by the
1920"'s and early 1930's. The Californin bighorn complecely disappeared from the
state. Just 10 years ago they were brought back to their former hauncs in Owyhee
County. By 1954, the Rocky Mountain sheep had increased to the point that Dwight
Smich estimated 2,500 head in the state at that time. History of individual
populations vary with some bands disappearing, some remaining relatively stable,
and others declining and rising again. Now both species occur in isolated popu-
lations on & fragment of their original habitat. At this time, no accurate
estimate of statewide populations existe, but a total number of 2,500-3,000
sheep would seem 4 reasonable guoss.

CURRENT STATUS

The greatest concentration of sheep occurs alomg the main 5almon River
from and including Panther Creek, 26 miles west of Morth Fork, Idaheo, down to
the road end 40 miles east of Riggins, Idaho, and the Middle Fork of the Salmon
River.

The most Iintensive population data in recent years has been collected
from the Middle Fork sheep. Ducing the winter of 1973-74, population datas were
collected from the Panther Creek bands. Table | contains a summary of this data
and & comparimon of the dats with that collescted by Smith (1954). For the pre-
went, the data appear to indicate a static population in the Middle Fork and it
appears Chat i has been so for pechaps the last 35 vears. Yearlings are hard
to identify from the air. This ereates a bias by inflating the ewe numbers and
decredses the lamb-yearling to ewe ratios whon the real lamb-vearling to ewe
ratios may be higher. This same ecror would tend to increase the ewe to ram
TAEliD.

Two remnant herds of sheep, one on the East Fork of the Salmon River
and one using Morgan Creek near Challis, Idaho, have received national attention,
especially those using Morgan Creek. Theae sheep have sufferad from severe
competicion with livestock and, Eo 4 lesser degree, mule deer. James E. Horgan
atudied these two groups of sheep during the late 1960's to define the problems
and develop solutions to them. Particularly, those problems associated with the
Morgon Creek area. Due to his efforts, the Forest Service, Bureau of Land Manage-
ment, and Morgan Creek Range Users developed a rest-rotation grazing plan. A
total of 7,500 acres of critical sheep range was fenced to execlude cattle year-
round ; however, 3,500 scres is currencly used by cattle as a part of one pasturs
in the system. The deer population was substantially reduced by long seasons
and two deer bag limir. Scarcing in 1972, livestock grazing conformed to the
rotation system. Not enough time has elapued since the start of this progra=s
for detectable results to ctake place. A monitoring plan was drmwn up to aBs@oES
the effeccs and value of resc=roctacion grazing on theo sheep winter canpge.
Essentially, this program will measure changes or responses of the plant com=
munities, shifte in distribution and winter range use by bighorns, and changes
in the sheep and deer populacions.
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Table |. A comparison of the mean ratiocs of sheep classified during the winter
along the Middle Fork of the Salmom River and Panther Creek.*

RATIOS
Winter Ewe :Lamb Ewe:Yearling Ewe:Ram
1949-
1950 0.41 0.24 1.33
1950~
1951 0.70 0.38 1.61
1951~
1952 0.52 0.30 1.13
1972~
1973 0.51 m.23 1.70
1973
1974 0. 54 0.09 2.0
1973~
19T fwn 0. 81 0.11 1.4

* Data for wintera prior to 1972-73 taken from Smith (1954). His ratios include
from the Middles Fork and ceamntral part of the main Salmon River. Hatioa for
the 1972=73 winter include data for the Middle Fork from the Mormon Ranch to

Waterfall Cresk. The data for 1973-74 ecovers sheep bands from the Mormon
Ranch to the mouth of the Middle Fork (helicopter classification).

*% Hellcopter classification of FPanther Creek sheeop bands.
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Land use planning on the East Fork of the Salmon River has piven o dif-
ferant direction to management for the remmant herd thers. These sheep susmor
in the White Claud Mountaing whiech lie 4in the Sawtooth National Recreation Area.
Currently, the Forest Service has the adminfistrative auvthority for the area and
their program gives the bighorns prioricy over liveatock gra=ing on land used
by sheep. It also provides for future reintroduction, habitat improvement, and
expansion of che sheep populacion. Most of the presently used winter range lies
outside the Challis National Forcst=NRA boundary and on BLM administersd lands.
liere, again, the management policy favors biphorne over all other uses mand pro=
videsw for habitat improvement and an expanded bighorm sheep populacion.

These management policies have evolved during the last year. Conse-
gquently, [ield personnel of the Forest Service, ELM, and Fish & Came Departmentc
have not had time cto develop specific programs to implement chese policies.

REINTRODUCTIONS

Idaho has reintroduced bighorms to two areas of former habitat. The
firet reintroduction took place in October of 1963, with 19 young California
bighorns from British Columbia released in the Owvhee River Canyon, Two ad-
ditional releases of 9 and 10 gheep from British Columbia were made in 1965 and
1966, at the origioal site. A fourth release of 12 sheep from Britieh Columbia
was made in 1967 at Jacks Creek, Owyhee County. Since then the shesp in both
ateas have expsnded coneiderably with some dispersal to adjacent canyon compleoxes.

During the period from June 1968 through November 1969, a Master Degree
candidate studied these sheep to define population size, structure, productivicy,
and factors favorable and unfavorable to cthe bighorns. Additional data ecollected
covered discribution, behavior, and food habits. Tablea 2 and 3 contain popula-—
tion data taken from Drewek's thesis (1970). Drewek estimated that the sheep
had increascd to 4 minimum of B0 animals by 1969. His actual population growth
curve indicates a total populacion of a lictle more than 100 animals by 1970,
and the theoretical curve indicates the popularion would reach a little more
than 200 animals by the same date. The present population estimate 1a 325 ani-
mals for both areas; 75 in the Big and Little Jacks Crecks and 250 in the East
Fork of the Owyhee River.

Only one reintroduction of Rocky Mountain bighorns has taken place. In
August 1970, ldaho obtained 24 sheep of this race from Banff National Park, Alberca.
These sheep were released near Mount Borah on Mashogany Creek, a tributary to the
Pahuimerol River. The shecp occupled an area about 35 square miles in size from
1970 wuntil the late spring of 1973. Then they moved about 13 mirline miles south-
easgt to the upper part of the Pahslwerol Biver drainage. Some of the sheep movaed
back to the 36 gquare mile area by mid-October of 1973. Others mtayed in the
Donkey Hills on the norctheast side of the drainage. I this pattern of movement
and dispersal continues, these sheep will have incorporated an addicional 72
square miles into thelr range.

The population increased from 23, the aldest ram died in Ostaber 1970,
Eo about 43 animals including lambs of the year by Aupgust 1972. The first lamb-
ing season after the release, the adult eswen, 2.5 years and older, produced at
lesst 5 lambs. The second lambing season, 1972, they produced a minimum of 15
lambs. The population increased by B3 percent in the first two years after re-
lease. I would expect the total population o number about A0 animals now.
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Table 2. Age and sex of sheep released into the Owyhee River drainage and the
age-sex classification of the minisum population in 1968 and 19693.

Females Malas Combinad
Date Adult  ¥rl Lamb  Total  Adult ¥rl Lamb Total _ Total
10/31/63 B A 2 14 2 3 5 19
11/18/65 6 1 1 1 1 2 9
11/2/68 7 1 8 1 1 2 10
Total 21 4 4 29 2 3 [ g 38

Table 3. The age and sex class of the minisus population of bighorn sheep in
Owyhee River drainage in 1368 and 1969.

Year A/Ewes Lambs Yrl. Ewes A/Rans ¥Yrl. Rams Total
1968 23 21 3 13 4 b4

1969 26 20 9 14 11 80

Table % Sex and age of sheep released at Mahogany Creek, and clasaification
of sheep in succeeding years.

Date AJE  Lambs  Yrl/E  Yrl/R E-T%EE%EE-EE' Unclass. Total
8=-26=70 15 & 2 2 1 24
1-20-72 13 5 2 | 21
B-18-72 L& 12 2 2 1 2 i3
2=8=71 12 15 2 2 1 32
10=17-73 10 9 3 1 1 11 35

* This ram died in Decober 1970,



Jim Morgan located and surveyed 20 potential reintroduction wites.
Nine of these sites have good potential for reintroduction. The cooperative
agreement between the Forest Service and Idahe Figh & Came Department has been
signed for the best site. The inability to cbtain shaep both from within and
cuteide the state has delayed this reintroduction.

Currencly, a trapping operation, unsucgessful to date, is under way on
the lower Salmon River to supply sheep for a release in Granite Creek, tributary
to the Snake Rivaer, Hells Canvon area.

In addition to these aress mentioned above, we have encouraged the BLM
and Forest Service personnel to plan for reintroductions in Multiple Use Plan-
ning Unite that heave potentisl relntroduccion siltes.

HINTING

Like most of the western states, Idaho has a long and varled history
with respect to hunting seascos and bag limits. In the early years after Idahe
Territory beca=me & state, the taking of big gase was prohibited between February 1
and June 30. By the late 1800'a, the season was shorteénsd to the peried of
September 1 to December 30, and tha bag limir allowed the taking of four sheap.
During the early 1900's, the bag limit on sheep was reduced to 1 (Anonymous 1967).

In the years prior to 1947, 125 bighorn sheep were taken during open
BEABORE. The season was closed for 5 years, until 1952. Sinee this cime, a con-
trolled season, general season or both, have been held on sheep.

Tables 5, 6, and 7 contain summaries of the general and controlled shaep
hunts for the past 22 years. During this time, hunters have taken 777 rama at
a mean rate of 315 per year and have had a mean success ratio of 21.8 percent.
In Colorado, hunters took 817 sheep at an averape of 48 par year with a 23.8 par-
cent success ratio during the 18 yvoars from 1953 to 1970 (Sandfort smd Ruthar=
ford, 1971). During this same period of time, Arizona hunters teck 455 rams
at a mean rate of 24 per year and had a success ratio of 42 percent (Russo, 1971).

In 1971, Idaho went to contrel hunte im all units open to shaep hunting
and increased the sesson length Erom two weeks to 30 days with the opening dacte
falling oo the second Saturday in September. This effectively reduced the harvest
of rames and number of huncters in the field. Quicte possibly, we have enhanced
the qualicy of cthe hunt for those vho participate. Shecp hunting in Idaho will
probably continue on a controlled hunt basis, at least for the foreseeable future.

RESEARCH

The first research project began with Dwight Smith's study in 1949.
Smith continued this study through 1954 and concluded it with “The Bighorn Sheep
in Idaho, Its Status, Life History, and Management™.

Jim Morgan bhegan the next research project im 1966 to define the causes
"for declines in the Morgan Creek and East Fork of the Salmon River bands. As a
result of his work, a rest-rotation grazing aystem, referred to earlier, was
initiaced in cthe Morgan Creek drainage as & solution to the winter range problem.
It will take several years before we can determine the success or fallure of
this program.
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Table 5. A summary of general bighorm sheep hunt tag sales and harvest in Idaho.

General Season Permits Minimum Heo.
Tage Participating Total T Parcliclpacing
i, Non-res. Total Sold Hunterw KEil L Sugces

1956 &) 11 73 73 1

1957 147 45 193 183 23

1958 Lic.& tap summary2355 255 29

sheat

185% 230 129 379 379 364 59 16

1960 301 116 417 417 62

1961 333 222 s 555 455 al 11

1962 343 179 522 522 336 58 17

1563 324 228 552 552 436 &9 11

1964 288 143 431 431 87 15 9

1965 128 123 451 §51 L0006 53 13

1966 279 175 L54 £54 420 1k 3

1967 338 178 51k 516 452 32 F

1968 350 249 599 599 525 &7 g

1969 334 251 585 585 5HS 3 7

1970 374 122 696 696 L69 61 13
Toaeal 15 4053 2372 6680 6680 LB4S 617

x 290 169 445 445 LT &1 11
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Table 6. A summary of controlled bighorn sheep measons and harvest in Idaho.

Humber
Controlled Partici= % Success of
Hunt Tags pating Total Participating
Year FPermitm Ren. Hon=Hes. Sold Hunters Kill Hunters
1952 &5 &5 1 13 a0
1953 50 50 47 18 18
1954 50 50 &1 15 7
1955 30 50 L8 22 &6
19564 i 55 45 19 &z
1957 40 40 f
1958 40 &0 (1]
1962 5 4 1 5 5 1 0
1964 5 5 5 5 n
1965 3 g 1 5 5 i)
1966 5 3 2 5 5 f
196A 2 1 1 2 2 1 50
1965 7 F) 7 7 3 &3
1970 -] 8 1 9 9 3 13
1371 67 Bl -] a7 (1] 13 20
1972 a9 79 10 8s Bl 21 26
1973 BG 70 B 78 65 15 23
Total L7 615 243 30 L0z 473 150
X 35 24 & as 32 12 34

Table 7. Summary of sheep harveat by year for genetal and control hunts.®

YEARS
195_3_ 531 54 5% 56 57 58 59 60 A1 62 K7 G4 65 66 67 &R 69 7O 7L 7 73
Ceneral
Hunta 1 23 29 59 62 51 58 49 35 53 14 32 47 43 61
Control
Hunts 13 18 15 22 19 6 10 1 1 3 313 21 15

Total 13 18 15 22 20 29 39 59 62 51 59 49 35 53 14 32 48 46 64 13 21 15

Grand Total: 777; x 15 sheep/yr.

* Prior to 1952 approximately 125 rams were taken on legal hunts.
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The current research program has several facets aimed at refining our
underactanding of movements, migrations, and seasonal ranges; dafining the type
of habitat preferred by sheep during different seasons; sssessing the physlo-
logical condition of individual animals through blood conatituent analysis as
conducted by Franzmann and Thorme (1970), Franzmann (1971, 1972), and corcelace
the health of the animals with the quality of ranges, and defining the population
dynamics and recruitment rates. These studies have centered on the Middle Fork
sheep becausa they exist under nearly pristine conditions and the reintroduced
population of sheep near Mount Borah.

The current research program also includes crapping and reintroductlon
and an appraisal of hunter harveat and general public opinion concerning bighern
aheep hunting and mansgement in Idaho.

Dr. Ables,; Professor of Wildlife Mapnagement at the Universicy of Idaho,
has propesed to define the effects of ram remuvel on the productivity and suc-
vival of a bighorn population. More gpecifically, he proposes a two-phased
study of at leagt six years' duration. In the firet phase the population
etructure, soclal organization, reproduccive behavior, herd productivity, move—
ment patterns and dally activity patterns will be defined for a specific sheep
population. During the second phase, selective removal of dominant rams would
take place and then define the effect this removal has on soclal organization and
utability, breeding efficiency and physical condition of both sexes during the
rut, natality and survival of young, and home-ranging and migratory behavior.

The population of bighorn sheep in Big Creek, tributary to the Middle Fork
of the Salmen River has béén selectéd for this study. The project should begin
within che year. Adequate funding has temporarily delayed the initiation date
get For this summer, 1974,
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RESUME OF MONTANA'S BIGHORN MARAGEMENT

By
Joe Egan
Montana Department of Fish and Game
Helena. Montana

Years back we put out a little book some of vou, | am sure, have seen,
and we have a section in there on bighorns, and it is only a few pages lona.
I think fn general that gives the basic management program for Montana.

I think in Montana we consider animals, including the bighorn, as
products of and dependent upon the range. Now everybody knows that, and that's
not a very profound statement, but in the travels through management which
includes the setting of seasons, it appears that from time to time we forget
that statement. But we consider the range as quite important. As a matter of
fact, we consider the bighorn, the elk, whatever, nothing more than the range
baled up in that particular hide, so what we are probably doing is trying to
manage the baler and sometimes we forget about what we are baling.

Mr. Atcheson made a statement that sometimes biologists are swayed by
spinion. That's right, we are. 1 heard a term the other day by a lady giving
a talk at the North American, and I sort of got the drift that she was sort of
upset with the Department of Interior and I don't think she would mind if 1
sort of quoted her. She was talkino about the hierarchy in the Department of
the Interior and she finally concluded her 1ittle rundown about the hierarchy
by making the statement that she was appalled that they didn't even have a
biostitute on their roster. That probably doesn't even fit here, but 1 thought
you would be interested.

A1l of the discussion, I think, relating to both range and management is
45 1 have stated before, toward the range. MNow we have always had some dif-
ficulty in Montana determining numbers of animals, and I don't know whether
we're backward or what, but we seem to have a great deal of problem in tﬁyinE
to come up with estimates and this sort of thing. Since we do have this prob-
lem, we make every effort to steer clear of it, and when people ask us we have
sort of & pat answer that we give them when they ask how many sheep or what-
ever we have. We simply say we don't know.

S50 1f you're wondering about that, don't, because we don't know so let's
not spend any time talking about it.

How we also recoanize there 45 an intense interest in the trophy aspect
of bighorns and again I don't think it's a matter of apologizing, but there
are a lot of things we have to admit we don't completely and fully understand.
Now we understand, I think like everybody else does, I guess we call it the
crude principles nf standard biology that a nice big three-quarter or full
curl ram at some point in time was a lamb. And that at some point in time he
had a mother - again, everybody knows these things, but sometimes it appears
1ike when we're discussing seasons we forget some of these basic things and
it appears to us that in order to have X number of nice trophy rams, someplace
dlong the 1ine you have to have more younger males and some place you have to
have mother sheep. And another thing we stumbled onta is that all of these
ﬂ?1m515 eat, and so again we keep coming back to the same basic thing, the
plant.
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Now maybe we understand this crude biology, but we can't always work out
the solutions 1ike maybe we think they ought to be worked out, but we try. This
year we have nine areas that are going to be open to sheep huntino, and this 1is
about what we've had in the past. On one of the tables [ think there is a map
of these areas, and it tells you about permits, but I thousght maybe I would go
over them very quickly.

Among these nine areas there will be 20 permits for three-quarter curl
and 25 permits for ewes. 1 think you'll notice, if you look on that map,
there's one place where it says "adult ewes" and another place that says "ewes."
I think that's pretty damn fine management, wouldn't you say? We also have 57
gither-sex permits and then you'll notice we have two areas in the southcentral
part of the state that we call unlimited. Now we have had those for quite some
time and we've caught hell on them for quite some time. I expect we'll continue
to catch hell over them and one of these days we'll do something different.
The permit sheep, for those areas, areon a drawing basis.

In Montana we limit the nonresident. Our locals buy a 25 cent conserva-
tion license which 15 a prerequisite to the $25 sheep permit. However, it costs
the nonresident $1 for the conservation permit and Eﬁﬁﬂ for what we call the
big game license plus another %50 for the sheep.

There is a 7 year waiting period - that is, killing period - if you get
a permit and don't ki1l a sheep you can turn in your permit and try for another
permit the following year. If you kill a sheep it is 7 years before you can
try apain.

One of our seasons opens the first of September and the other the 15th of
september. Now that rather briefly is the basics of our management, and we're
going to hear a couple of papers today that talk about range. We feel in general
that management constitutes trying to balance populations with the range.

I have stated we don't always accomplish this, but we try. Removal of
animals from the range, we feel i5 a reasonable way to seek this balance. We
do this by sport hunting and we do this by trapping, and vou are going to hear
a paper today about this trapping.

I think one of the problems, and Montana does not have a corner on it, is
that both as people and as biologists we have trouble communicating amd trying
to understand what the other fellow i doing. Again there are someé things you
know and you probably have forgotten, but it's sort of 1ike the sheep hunter
that was going to go sheep hunting and first took a physical. He went in to
see how qood his pump and everything was and the doctor said, "Why don't you
strip to the waist?" He did. He took off his pants.



RESUME OF BIGHORN SHEEP IN NORTH DAKOTA

By
Jim McKenzie
North Dakota Game and Fish
Bismarck, Horth Dakota

North Dakota is included in the historic range of the now extinct
Audubon bighorn sheep. The last recorded Audubon sheep was shot on the
Magpie Creek drainage of the badlands in about 1905. The badlands include
the Little Missouri River drainage of western North Dakota.

Eighteen California bighorns were obtained from British Columbia in
1956 - so after an absence of 51 years, bighorns were again resident to a
portion of their historic range.

We have utilized a total of three holding pastures and have made 51X
releases into the wild - one other reléase is planned.

There 15 an estimated population of somewhere between 250 and 300
animals, and they have resulted entirely from the initial reintroduction in
1956.

fur present management is directed toward perfecting a reliable pop-
ulation trend census technique. We are attempting to utilize our regular
mule deer census technique.

We have not been able to hunt bighoms due to a quirk in our big game
permit law. Legislation is needed to accomplish this.

RESUME OF WYOMING'S EéﬁHﬂHH SHEEP MANAGEMENT

i)
Bill Helms
Wyoming Game and Fish
Lander, Wyoming

Wyoming's current sheep management program consists of establishing
hunting seasons, setting the number of permits in each area, and transplanting
sheep to areas to establish or augment existing herds.

The number of bighorn sheep permits issued annually has increased until
there are approximately 400 allotted. It appears these numbers will stabilize
in this area for a while.

Munter success ranges roughly between 30 and 40 percent, with slightly
over 100 animals taken on the averane.

The trapping and transplanting program has furnished 722 bighorns since
1956, This program has had varying degrees of success. Sheep hunting has
been initiated in some areas as a direct result of the transplanting program.
Some areas have shown no influence from additional sheep being introduced.
Recent transplants in two areas have not had enough time to determine their
SUCCRSS .
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RESUME OF UTAH'S BIGHORN MANMAGEMENT

By
Homer Stapley
Dvision of Wildlife Resources
5alt Lake City, Utah

Utah State Division of Wildlife Resources' present management of Rocky
Mountain bighorn is geared solely toward its reestablishment in the state.
Habitat evaluations and vegetative inventories were taken om an area in north-
central Utah where bighorn originally existed, but had vanished before the
turn of the century. The site was additionally selected because of the absence
of domestic livestock and elk competition for forage and space. Mule deer
would be the major competitive force.

Plans to reintroduce bighorn started in earnest in 1959; however, it was
not until 1965 that the Wyoming Game and Fish Commission and the Canadian
Department of Northern Affairs and Natura)l Resources favorably responded to
Utah's request for transplant stock.

Original plans called for a holding paddock to be constructed on
division property immediately east of Brigham City along the Wasatch Range.
A paddock of 60 acres was constructed during the summer of 1965. Three
separate trapping and releases were made during the next winter.

Trapped March 7, 1966 - Wind River Mountains, Dubois, Wyoming
Released March 6, 1966
Composition: 8 mature ewes
1 two year old ram
1 two year old ewe
4 ram lambs

Trapped April 6, 1966 - Waterton Lakes National Park, Waterton, Alberta
Composition: 3 rams
4 ewes
1 year old ram
2 year old ewes

Trapped April 28, 1966 - Waterton Lakes Nationmal Park, Waterton, Alberta
Composition: £ rams
b ewes
1 two year old ewe
1 year old ewe

Total: 11 rams
23 ewes
34 head

Wyoming's 9 adult ewes produced 5 lambs and Waterton Lakes 11 adult ewes
and 3 yearling ewes produced only 2 lambs.

During the summer of 1966 a larger paddock was completed encompassing

1,200 acres to inciude both summer and winter ranges. Thirty-seven bighorn
were released into the large paddock in the fall of 1966, 30 of the original
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animals and the 7 lambs born in the spring (4 animals of the original herd
died during the summer).

During subsequent winters, snowdrifts and strong winds which ripped down
portions of the fence allowed most of the herd to escape to Wellsville Mountain
north of the paddock and to Weber Canyon 40 miles to the south. Observations
have shown at least two generations of bighorn have been born in the state.

The single largest sighting outside of the paddock is 11 head with most observa-
tions in the 2 to 4 category. There has been some mortality from shooting by
deer hunters and some malicious shooting inside the paddock with no attempt to
take the meat or horns. -

aeveral modifications of the fence were made, including relocations of
certain sections and using telephone poles in high wind areas. [t was the
intent of the division to use the stock received from Canada and Wyoming as
parent stock and as numbers reached satisfactory levels, some would be released
onto ?}2Er habitats once supporting bighorn and now free of major forage
competitors.

After modifications were completed, B rams and 18 ewes were captured
using a capchur gun and sucostrin between December 9, 1969 and January 13,
1970 from Banff National Park in Canada. Shortly after the release in the
small paddock, respiratory problems developed swiftly throughout the new stock.
Cultures taken from the Tungs of one adult ewe and a sacrificed lamb showed
animals were inflicted with Pastioelic multocida. It was recormended all
animals be recaptured and confined in small pens and treated with shot series.
With the exception of one adult ewe, all were successfully confined and
vaccinated with a vaccine created from the culture. In addition, neoterramycin
was administered in the drinking water. While confined, sheep were fed alfalfa
hay and elk pellets. No losses after treatment were noted; however, escapes
from the paddock occurred again when snowdrifts allowed passage over the fence.

Very 1ittle is known about the current status of our bighorn sheep pop-
ulation. Although the information is quite sketchy, we have return information
on 24 sheep lost. Of these, all but about 6 were introduced animals. OF the
fﬂ reported losses, at least 4 sheep were known i1legal kills or peaching

0S5Es.

Qur 15t good sightings of wild sheep were:

November 1973 - A mature ram (probably from Canada) observed in Weber Canyon

A youna ram, and & ewe and & lamb all observed near Inspira-
tion Point on Willard Peak. The untagged lamb should represent
at Teast a second generation wild birth.

Personnel observed one ram and possibly two ewes inside the
large paddock Tast fall (1973).

In Box Elder Canyon near Mantua 3 mature and 2 younger animals
were observed,

February 1974

It is stil] the objective of the division to create a parent stock within
the paddock. Immediate efforts, however, will be directed toward determining
populations and areas of oCcurrence.
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RESUME OF BIGHORN MAMAGEMENT IN COLORADO

By
Gene Schoonveld
Division of Wildlife
Fort Collins, Colorado

Basically 1'11 take the opposite approach of Wyoming. For all practical
purposes we don't have a bighorn sheep management program in Colorado. Our herds
for the most part are being ignored. We don't know our population structure,
our ranges or migration patterns.

In considering the human population pressures that some of our herds are
experiencing, this is rather appalling, but I have to give management the
benefit of the doubt. We are using two management tools in Colorado - those
being a limited amount of hunting as well as some trapping and transplanting.

Could I have some slides, please. Presently in Colorado we are huntin?
15 separate areas with rifles and we also have 4 new areas which are open only
for archery hunting. Our season structure looks something like this. In 1972
we had both 23 days for rifles and archery. In 1973 the season days were in-
creased to 25 for rifle and 30 for archery. We had 14 areas open for rifle in
1972 and one for archery. We've increased the archery areas to 4 in 1973 and
to 15 areas for rifle.

The permits available have been steadily increasing since the sarly 1970's
for rifle and archery, from 20 to 60 in 1973. In 1974 our permits haven't been
issued, but we anticipate a slight increase in the number issued. The number
of applicants is also appalling in Colorado, as we're having a tremendous popula-
tion explosion along with increased numbeérs of hunters who are interested in
bighorn sheep hunting. You notice for rifles we had 633 applicants in 1972,

743 in 1973 and this has been the trend since our first bighorn sSheep sSeasons
were established in 1953. Just a treméndous increéase in the number of people
who want to qo bighorn sheep hunting. The annual harvest has pretty well
stayed the same. We're harvesting somewhere around 26-27 head a year. In 1972
our archery hunters did not harvest a sheep, but in 1973 they did harvest 2

animals.

Our commission has just safd that we can, in some of our areas, harvest
half-curl rams. Up to this time we have played around with full curl regulations
as well as half curl. It's bounced back and forth, and personally I meet this
new regulation, where a hunter can take a half-curl ram, with mixed emotions.
fs 1 say, we've been playing with different types of curl regulations in the
harvest. This iz about a 13 percent sampling of the number of rams that have
been harvested from our areas since our 1953 season. You can see that most of
our rams are harvested before they're 10 years of age. Also we're taking very
few full curl animals, as we have found in some of our observations and our
hunting seasons that most of our rams are broomed-off before they can be
harvested. We've even some rams that are broomed so badly that they will be
half curls for the remainder of their lives.
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Now there are two methods of trapping that are presently being employed
in Colorado - that being our normal corral trap, which I'm sure is being used
in Whiskey Basin, and a drop net that was first used by Jim Erickson in the
Yukon, I believe, to trap Dall sheep. Our drop net trapping season has been
very successful for the last two years. This is baited with an apple mash and
alfalfa. Last vear we trapped somewhere around 75 animals and in this past
year we're over 100 head. What this trap net does is allow us to g0 right into
the sheep range. We don't have to wait for the sheep to come to us, but wé can
go right to the sheep. You can see what it 15 Tike after the trap is dropped.
It is 1ike trying to wrangle pretzels out from under this net, The first time
we dropped it, it took us 3 hours to work ©6 sheep out of the net, but as [ say,
with this technique we can go right up into the sheep area and trap. Some of
the animals are held in captivity for our research program and many of them are
released. Management for the most part has continued to use the normal corral
trap that has been used in Colorado for & number of years.

Our research program has beéen kind of extensive, and in 1971 our commission
designated us within our Colorado Division of Wildlife to try to determine the
cause of the continual deciine of our sheap populations. We approached this
problem from the hypothesis that poor nutrition was the probable cause of our
decline. We jumped into a treméndous research program to determine some of our
range attributes and to compare vanges that we considered good to what we con-
sidered poor sheep ranges and try to really determine what a good sheesp range
was, based on the shesp population using that range at the present time.

This 1s Daubenmire's system that we used on our range transects. Some-
times our transects were very easy to read and sometimes, as you can see,
reading what was in the Daubenmire frame wasn't easy. Along with this we tried
to determine food habits of our bighorn sheep on three ranges and you can see
here that sedges and grass species made up most of the diet. We determined food
habits by the fecal microanalysis technique which does have some {nherent errors.

Along with determining food habits. we wanted to determine the nutrient
availability te the sheep on these ranges, so we looked at such things as
protein, as this graph shows, the seascnal changes in protein availability to
the sheep on the range and the majority of our trace elements. These were all
determined by atomic absorption technigues and for the most part are deemed
fairly accurate. Another study that we had was to try to manipulate the amount
of vegetation and increase the amount of forage available on both our alpine
and subalpine sheep ranges. This sounds very similar to what Alberta has just
mentioned they are starting to do.

We used four different levels of nitrogen, an atrazine herbicide to
manipulate the vegetation and phosphorus on the test plots. This is our alpine
study areas (1t was also tried on our subalpine areas? and you can see that the
vegetation responses are readily apparent from our first year's work.

Our second year's work and many of our phosphorus fertilizations or
nitrogen fertilizations are very dependent on water availability, and since
last year was a very dry year we did not get much of a vegetation response.



Along with some of our other studies, we're attempting to trap and treat
sheep as a means of trying to relieve the lunoworm burden of the sheep to try
to get a lamb survival the following spring. Last year we trapped a number of
sheep and they were treated with four or five different drugs, neckbanded and
released. We also kept some of these sheep in captivity as a means of control
to see what the lungworm larval output was in their fecal samples. This partic-
ular éwe was right up on top of Pike's Peak which is 14,000 feet, during the
dead of winter, and you can See the type of trapping conditions that we're
experiencing.

Probably one of the things we're most interested in 15 the causes and
nature of our lamb mortalities. We knew from previous studies that our. poor
recruitment into the herd was directly due to just insufficient survival of
our lambs. This part of our study really looked at the pathology of what was
pceurring in some of our bighorn sheep herds and why our lambs were not surviving.

That is, in a nutshell, what our research has been looking at. For the
future our research efforts are going to be looking again at drug trials to try
and relieve the Tungworm burden within the sheep, but also we're going to be
trying to treat heavily used concentration areas of sheep with various insecti-
cides to try to eliminate the snail and/or the first stage of larva before it
has a chance to go back and reinfect the sheep. We're also going to Took at
trying transplanting to extend sheep range. I think this is probably an output
of some of Geist's theory that we're going to have to Tearn how to move sheep
onto different ranges to get migration patterns reestablished. One of the
things we also hope to do is to start looking a 1ittle more deeply into fire
ecology as a means of improving some of our sheep ranges.

That's about the extent of Colorado's program at the present time.



SOME QUESTIONS ABOUT TROPHY HUNTING

By
James K. Morgan
Stevensville, Montana

1 am questioning trophy hunting for three major reasons. They are:

1. Ohjective scientists have an obligation to question everything until it can be
repeated or tested until it stands proven.

It has been my observation, in dealing with the Forest Service, Bureau
of Land Management and Fish and Game Departments, that a tendency toward
manager/user alliances seems to creep into management philosophy. We are
basically an exploitive-consumptive society and exploitive attitudes have a
way of permeating our activities. The battle cry about which this exploita-
tion rallies is, for the Forest Service, "Trees not cut are wasted," for the
BLM, "Grass not eaten by cows is wasted,” and the Fish and Game, “Rams not
harvested by hunters are wasted.” 1'mwaiting for an ecologically pure defini-
tion of “"waste.”

Is the science of ecology advanced enough to prove that unused trees,
grass and rams are wasted? Is there always such a thing as "excess"? [ think
those are unanswered guestions, particularly in view of the cyclic nature of
living systems. Energy flows are dependent on a matrix of physical and be-
havioral interactions. Can you remove anything from an ecosystem without
affecting its energy flows? Without affecting its capacity for 1ife processes?
Ecologically, our definitions of waste and excess should be carefully questioned
because of our presumptuous flair for making definitions that serve our desires.

When speaking of the manager/user alliance, it 45 important to under-
stand the insidious nature of bias and to recognize that the manager is often
the last to become aware of his own subservience to economic exploitation. He
cannot see the forest for the trees. In fact, the pro-hunting bias is just as
real as the anti-hunting bias. Both are biases because they reflect the desires
of humans, sometimes to the detriment of the animal involved. Biases are best
dealt with by admitting them and keeping them out front. They become dangerocus
only when we fail to recognize them, fail to admit them, or define our own bias
as good and the other guy's bias as bad. Man has Tong hunted bighorns for food.
That could be considered neutral, since it is part of the evolutionary pattern
of hoth species. But head hunting for trophies and recreation is a pro-hunting
bias that serves up rams as fodder for the recreation mill to feed the gross
national product; an activity that exploits bighorns to serve the economics of
recreation. Let us be aware of our bias.

There is substantial evidence for the pro-hunting bias. People who
license the recreational hunting of bighorns on & rams-only basis have applied
this treatment to bighorns for some 20 years or more without first investigating
the effects of rams-only hunting. Then, when questioned, they point to the
lack of evidence to show that theére are any effects from head hunting. This is
an abdication of their responsibilities, since those who license the killing
are responsible to provide the evidence that 1t 15 not harmful. And one can
draw small comfort from the lack of data to show head hunting harmful to big-
horns since no one has ever looked for that possibility. An analogy to the
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head hunting treatment applied to bighorns would be the release of a new drug

on the market without prior testing, haphazard monitoring of its effects, and
defense of the drug based on the lack of evidence which was never collected.

And, of course, 1f the new dru? is used until i1ts effects do appear, the question
of how damaging and irreversible those effects might turn out to be becomes
rather crucial. If I had a herd of bighorns and someone applied for the job of
managing them under a "shoot now, pay later" plan I wouldn't hire him.

Fish and Game Departments have not displayed capacity for self-examination
in their research or management. Monitoring data which might reveal effects
from hunting has been incomplete, and often not diligently collected. Research
has been heavily slanted to support and facilftate hunting. Gunners are sent
after transplanted herds before the herds get their feet on the ground, and
isolated remnant herds are hunted until they 1iterally disappear. For example:

{a) The Morgan Creek herd in Idaho declined drastically during the early
1900's and then recovered somewhat under subsequent protection from humting.
It was opened to hunting again in 1953 and hunted continuously under three-
guarter curl open season regulations for 19 years, and closed again in 197E.
A study was initiated on the herd in 1966 because it was known to be declining
and the study documented the fact that it was indeed in a serfous decline. Yet
hunting was continued on the herd for 7 years after it was known to be declining
and was not closed until the herd dropped well below 100 animals. The herd
shows no sign of recovery at present. Although range deterioration is known to
be this herd's major problem, the herd has declined much faster than the range
condition and the possibility that trophy hunting and associated stresses,
when added to the already serfous habitat problems, were not contributing factors
in this herd's decline have yet to be disproven.

(b) The East Fork of the Salmon River herd also declined drastically
during the early 1900's and then recovered somewhat under subsequent protection
from hunting. It was again opened to hunting under the three-quarter curl
requlation in 1954 and hunted until 1961, a total of 8 years. During this
period of hunting the population declined in both ram component and numbers,
as did the Morgan Creek herd. The average population count, verified by inten-
sive helicopter counts of a rather small winter range, was 49 animals for the
last 5 years it was hunted. Hunting was closed after the helicopter count
revealed only three mature rams 1eft on the winter range. This herd has shown
no signs of recovery after 12 years of protection. Again, habitat was the
major problem, yet the role of trophy hunting was never questioned as a con-
tributing factor, despite the fact that such reduced, fsolated, remnant herds
with habitat and human accessibility problems would be most vulnerable to the
effects of hunting and losing large rams. Inbreeding becomes a mathematical
possibility in a population that has dropped below animals and is constantly
losing breeding rams.

Similar situations have occurred with the Rock Creek herd in Montana, the
Billy Creek herd on Charles M. Russell Wildlife Range, and the Two Calf herd on
Ehn:lﬂi M. Russell Wildlife Range. For the sake of time I will not elaborate
on &l

The point i8 that remnant, isolated herds with severe problems and high
accessibility to human activities may be particularly vulnerable to the effects
of trophy hunting.



I1.

| submit that there is a pro-hunting bias and that it is not accompanied
by 2 healthy recognition of self-examination. It is my belief that, in the
future, game managers will increasingly be forced to confront the moral and
ethical questions of hunting small, isolated remnant herds until they reach
the point of no retumn.

My second reason for questioning trophy hunting has to do with diversity. It
is a well established fact that diversity is health in Tiving systems. And
that applies to management as well. Although some generalities apply to all
bighorns, still each herd has its own specific potentials, conditions and prob-
lems. A diversity conscious management approach would be to devise management
systems, or systems of nonmanagement 1f called for, to fit the needs of each
herd. There are tremendous probabilities against a single dominant approach
being beneficial to or suiting the needs of all bighorn herds. [ submit that
rams-only hunting is a nonmanagement approach, applied to all bighorm herds
regardless of their needs, and that it is neither a diverse or healthy approach
te management. For example, Alaska has a larger ratio of habitat and bighorns
to its human population and demands and therefore can probably continue to

hunt bighoms for some time yvet. But for those of us with a reversed ratio,
human demands will require new, imaginative, diverse approaches to cope with
the future Test the manager himself become an endangered species.

Another disadvantage of rams-only hunting is that it tends to narrow
your managemént options. If you have a herd that seriously needs some ewas
removed, you may be shackled by public resistance created by long dependence
on and ritualization of trophy hunting. The thing that frightens me about
the continued socialization of trophy hunting is that it effectively forces
managers into programs to fit a social demand instead of the biological neces-
sity. That is a strong reason for curbing trophy hunting. One of the major
problems with dominant management concepts 15 that they tend to mask or suppress
alternatives and then use the lack of alternatives as a reason why the dominant
concept should prevail.

Diversity also relates to the political future of managers. A diversity
of management philosophies would command that bighorns be managed to suit the
desires of both hunters and nonhunters. For example, Idahn's Salmon River
Wilderness is an area where man's influence is minimal, less in many ways than
even in national parks. This area would be a perfect place to preserve a
primal gene pool without worrying about overpopulation and range degradation,
and if not hunted, would offer bighorn experiences to far more people, since
recreationists now cutnumber hunters. The few hunting permits given for the
area each year keep the bighorns wild and unavailable to other users and rep-
resent special treatment for a hunter minority. WNonmanagement of bighorns
would serve both bighorns and the needs of more people. Continued hunting of
such an area illustrates the lack of diversity in philosophical approaches that
feed the anti-hunting movement.

The hynters' "1 pay your wages so should receive preferential treatment"
argument is an encroachment on the bicologist's objectivity. Hunting is a tool
of wildlife managemént, not the reason for its existence. The Wyoming example
impressed me. Hunters in Idaho mostly finance the facilitation of their own
activities, but when hunters start buying habitat, then they have a valid point
and should be allowed to hunt those areas. The hunters' argument on mongy loses
much of its force when it is noted the activities that directly benefit the
hunter and fisherman consume most of their monetary input.

-37-



I11.

The state of California has Tegislation prohibiting hunting of bighorns
in California. People who seek nonconsumptive experiences with animals in-
creasingly feel that trophy hunting, because it involves kil1ling, is a barbaric
practice. They increasingly resent the lack of management tailored to fit non-
consumptive needs and they are growing in awareness, numbers, and political
power. The predatory outlook of management biologists is becoming increasingly
repugnant to these people. An anti-hunting tide, similar to the one that swept
the country in the early 1900's, is slowly rising in the country for much the
samg reasons - declining numbers of wildlife. Preventative diversity, because
it would recognize the needs and desires of these people as well as hunters,
would be a good tool to help slow the tide. If managers continue to defend
trophy hunting, my prediction is that they will only hasten the day of con-
frontation between hunters and nonhunters. Survival for the manager, as for
any creature is to diversify.

The third and final reason !'m opposed to rams-only hunting is because I feel

that izolated, remnant bighorn herds with high accessibility to human activities

and poor rangeés are highly vulnerable to the effects of any human activities

ﬁﬂt ¢ould increase stress, remove Strong individuals or disrupt social organiza-
on.

Bighorns are vulnerable, because of their habitat preferences and behavior,
to efficient selection for large rams by hunters where their numbers are re-
duced, habitats altered, and herds fragmented and fsolated. Thefir social systems
may be adversely affected by reductions in herd size, impact of human activities
on habitat, fragmentation of herds, removal of important individuals from small
herds, and the stresses of hunting. Bighorns have specific problems and the
application of elk biology s a dangerous over-simplification that does not
recognize bighorn's needs. The study of diseases and parasites, because it
diverts money that could be put into habitat, tends to relegate bighorns
to the "free-roaming domestic herd" cateqory, (and 1 do feel 1t 15 very important
to draw distinctions between wild bighorns and free-roaming domestic hEl‘dT
An acre of ground that the bighorn can call his own is more valuable to him than
a dozen disease and parasitologists.

Y

Bighorns are vulnerable to over-simplified application of elk biology,
to the impact of human activities, and to nonmanagement based on the manager/
user alliance., Because of this vulnerability, I am opposed to management as
the only altermative, belfeving that nonmanagement is also an important alterna-
tive. And bacause our preoccupation with technology tends to blind us to the
agsthetic, 1 am opposed to turning all bighorns, or even very many of them, into
free-roaming, doctored, babied and fed domestic herds.

It is my recommendation to this group that:

(1) Trophy hunting as a dominant management concept be deemphasized and either
gex hunting, reversed three-quarter curl hunting, and no hunting at all be
fnitiated in those situations where such changes are compatible with the needs
of bighorns in order to diversify bighorn management and philosophy.

{(2) That all hunting be stopped on isolated, remnant herds of less than 250
total bighorns.

(3) That the Idaho Salmon River Wilderness be set aside as a bighorn sheep
primal gene pool and all trapping, tagging and management bé curtailed in the
area.
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(4) Data from hunter-killed bighorn sheep be scrupulously collected and analyzed
to monitor the possible effects of hunting.

(53) The definition of the three-quarter curl regulation be revised so that
only rams 10 years old or older may be legally hunted, and that all hunters
dttend mandatory training sessions prior to hunting bighorns. Hunting bighomn
sheep 15 a rare privilege and requires a high degree of responsibility from
hunters, which 15 a minimal price to pay for the right to hunt them.

{6) Curtail all noncontrolled hunting and hunt bighoerns only on permits in
order to maintain strict control over hunter distribution and harvest.

{7) Research on the effects of trophy-type hunting on bighorn sheep be
initiated in all states where they are hunted.

() Ask Boone and Crockett Club to take bighorns from the record book and
seek to deemphasize trophy hunting as a means of managing bighorn sheep.

(9) That the Bureau of Sport Fisheries and Wildlife be asked to place certain
diminished, isolated herds on the endangered species 1ist so that greater con-
trol can be exercised over the conflicting uses of their habitat as provided
for in the newly passed public law 93-205 relating to endangered species. This
law provides for the inclusfon of species on a regional basis, 1f needed,



WHAT ARE THE EFFECTS OF BIGHORN TROPHY HUNTING?

By
William Wishart
Department of Parks, Recreation and Wildlife
Edmonton, Alberta

My presentation today will be in three parts as follows: What does the
trophy sheep hunter want? What are some of the biological consequences of his
activities? And finally what are some of the influences of the Boone and Crockett
Club on trophy sheep hunting?

In Alberta, during the winter of 1972, we surveyed approximately 500 resi-
dent sheep hunters by questionnaire and asked their views on sheep hunting (Carr
1872). Some of the highlights were as follows: we were surprised to find that
there appeared to be considerable recruitment of new sheep hunters each year,
since the greatest percentage of hunters indicated that it was the first year
that they had hunted bighorns. However, a large percentage of sheep hunters
persisted for about 10 years before they began to drop out.

With reference to horn size, we found about half of the respondents were
satisfied with our present "4/5 curl" size limit, About 25 percent of the hunters
wanted a full curl law and the other 25 percent would have been satisfied with
a 3/4 curl law. Most hunters were locking for horn bases of 14-16 inches and
horn lengths of 36-480 inches, About 20 percent wanted broomed horns and about
20 percent wanted unbroomed horns. The majority would have been satisfied with
either. Several other criteria were mentioned by hunters with reference to horn
size. and many listed their personal standards based on Boone and Crockett scores.
About 15 percent of the respondents had killed a trophy sheep that had met their
expectations; however, they continued to hunt bighorns,

We asked the hunters if Alberta bighormns should be managed so that only
large trophies (8-12 years) are made available to a few people, or smaller rams
(4-6 years) are made available to more people, or somewhere between. We did not
elaborate on the biological implications of such a program, 1.e., the range
requirements are nearly double when managing for an old herd compared to the range
required when managing for a young herd ?Hiahart 1970). Forty-five percent
of the hunters wanted management for the larger rams, 15 percent wanted smaller
rams and 40 percent wanted management for the 6-8 year age class.

From 1966 to 1968 we had a November season during the bighorn rut in
Alberta and the result was a very high harvest rate of older and larger rams,
50 we asked about having a hunting season during the rut again. About a third
of the hunters were not in favor of having a hunting season during the rut.
Most of the reaction was to have a separate definition for a Targer legal trophy
for rut hunting seasons.

Finally, we asked what percentage of the ram kill should go to nonresidents.
{Incidentally, about 60 percent of the nonresident sheep hunters that hunt in
Alberta come from the eastern USA and about 10 percent from California.) Approxi-
mately 85 percent of the resident sheep hunters in Alberta felt that 30 percent
of the ram ki1l or less was fair to all nonresidents. I might add, the answers
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ranged from no ki1l to no restrictions for nonresidents.

The foregoing was presented to give some idea of the hopes and expectations
of a sample n?psheep hunters. MNext, | would 1ike to discuss some of the biological
consequences of trophy sheep hunting. In recent years 1 have read some rather
disturbing articles by my colleagues (Geist 1971, Morgan 1973) suggesting that
shooting mature rams is detrimental to the quality and survival of bighorns. |
question their rationale and 1 would 1ike to present a rebuttal.

First, not only would sheep hunters 1ike to harvest large horned (36+°)
rams, but they are obliged by requlations to harvest rams with a good horn curl.
However, it does not follow that rams with good curls have large horns. Rams
that have small, slow-growing horns have small horn diameters and "tight" curls,
and rams that have large, fast-growing horns have large horn diameters with "big"
curls. Thus, a small vam horn with a 10" diameter will reach a full curl at
about 314", and a large ram horn with a diameter of 13" will not reach a full
curl until about 41". The most Tmportant point here is that, as a rule, rams
grow horns to about the same fraction of & curl and arrive at that point about
the same time regardless of the horn length. In other words, the curl of a ram
horn can be either a minfature, the same, or a large replica of another ram
horn of the same year class (sl1ides).

Generally 5?eaking, then, sheep hunters remove large, medium and small
horned legal curl rams in dirvect proportion to their frequency in the population.
Trophy hunting does not selectively remove the very largest horned rams, rather
the rams of all hom sizes with legally acceptable curls. A case in point is
in Alberta where most of the rams harvested are just 5§ to 7 years old. The
average horn length of all rams harvested has been only 32" (range 26"-42") and
less than 15 percent of the annual harvest has been rams with horns exceeding 36"
Incidentally, about only half of the available legal rams are harvested annually
in Alberta.

There is an interesting record of some ram horn measurements taken over
100 years ago in Alberta by the Earl of Southesk., The rams were taken in the
northern part of their range and the horn dimensions were not significantly
different from measurements that are recorded in that general area today.

I would 11ke to reemphasize that the impact of trophy hunting on horn
development is negligible, particularly when one stops to consider the major
environmental influences on hormn growth. 1 have alluded to environmental influ-
ences on horn growth in a previous presentation (Wishart 1369). At that time,

I recorded abrupt and significant differences in horn sizes between northern
AMberta and southern Alberta bighorns due to dramatic differences in winter
weather and range quality. In addition, I applied Bergman's rule and Allen's
rule to North American wild sheep and compared horn mass/body weight ratios from
Alaska to Mexico. The ratios were predictable by the laws of thermoregulation,
i.e., by comparing north and south; Dall sheep have 1ight weight horns/heavy
weight bodies and desert sheep have heavy weight horns/l1ight weight bodies. The
data presented on horn weight and body weight of North American sheep suggested
that horn size has a significant role in temperature regulation. Cowan (1940)
stated succinctly that the ultimate maximum size of skull and horns in any area
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is a composite result of genetic and age factors, no doubt conditioned by environ-
mental circumstances.

1 would 11ke to make a few comments on the hypothesis that hunting harassment
and the harvesting of mature rams causes desertion of traditional ranges that
would normally be learned by succeeding generations. First of all, under the
present curl laws in North America there s plenty of opportunity for young rams
to learn the traditional routes of their elders, even 1f their elders are only
4 or & years old. The chain of tradition 15 not 11kely to be broken unless rams
are harvested before they reach the age of 2 or 3, 1.e., the age when they
generally join the older ram bands.

Secondly, I believe that hunter harassment has considerably accelerated
the extension of sheep ranges in recent decades. For example, the heavily hunted
bighorns of my old study area at Sheep River in Alberta have been shot in every
possible tributary leading from their traditional summer range and also tribu-
taries of traditional summer ranges of other herds. In recent years bighorns
have been observed on an isolated mountain where there have been no historical
records of sheep before. During the past hunting season, rams returned early to
their winter range which had been established as a sanctuary for less than two
years. In order to avoid hunters the sheep arrived prematurely on a winter range
that was primarily set aside for protection from the coal and cattle industries.
The reéverse occurs on park boundaries where hunters have influenced mature rams
to extend their stay on park summer ranges until the hunting season is over.
Although some traditional bighorn ranges may have baen lost due to hunting, some
new ranges have most certainly been gained.

Finally, 1 am not convinced that under natural conditions older rams are
that important in extending bighorn ranges. 1 have been most impressed with
the unusual wanderings of young bighorns. As is the case with most species, the
function of surplus young is usually to disperse and apparently search for new
range or some extension of the existing range. I think it is rather significant
that there are now examples of some remarkable and rapid range extensions of
transplanted bighorns without any guidance from older sheep - e.g., Wyoming.

To summarize, I believe the suggested functions of mature rams have been
oversold with very little evidence. In view of our present knowledge, I do not
consider trophy hunting a detriment to horn development or to range expansion
of bighorn sheep.

Finally. where does the Boone and Crockett Club fit into the scheme of
things? I believe 0'Connor (1973) and Morgan (1973) have done an excellent job
of expressing our outrage at what the record bock has done to the status of
decent mountain sheep hunters. [ can imagine the club began to keep records
because of man's innate desire to know what is highest, lowest, biggest, smallest,
fastest, slowest, etc. This peculiar human phenomenon is best fllustrated by the
popularity of the Guiness Book of World Records which started circulation less
than 20 years ago and now has worldwide distribution and is published in 12
different languages. The need to know upper and lower limits possibly helps us
as individuals to know where we fall into the scheme of things. For some who
have not found their place in the scheme of things, what better place than to be
in possession of something that tells the world you are in the top ten. The
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unethical practices that hunters have undertaken to make "The Book" (Boone and
Crockett), particularly in recent years, has now created an aura of suspicion

and lack of credibility for almost anyone listed in the record book. 1 have

had to provide testimony at a number of court cases in recent years that involved
mostly guides and outfitters who had obviously sold their souls to their clients
and proceeded to cheat by taking rams out of season and out of the parks to meet
the demand.

And recently, some of the Indians in Alberta have redirected their hunting
rights toward the 111egal Tucrative sale of ram heads. MNowadays, any hunter
with a big ram is immediately suspect.

I was talking to Tan McTaggart Cowan a few years ago at a conference on
ungulates in Calgary and 1 told him the highlight of my trip to New York some
years ago was seeing Simpson's ram in the New York Museum of Natural History.
Cowan replied that he and Jim Simpson had worked closely together in the national
parks during the 1940's and Simpson told him that when he died, Cowan could
publish where Simpson actually killed that ram. 1 understand now that the ram
was taken off Aylmer Mountain in Banff MNational Park. I think it was probably
appropriate that the number one bighorn was recently destroyed in a house fire
in southern Alberta. That ram was shot in Bl1ind Can ifn 1911. Blind Canyon
was a game preserve in 1911 (G. R. Kerr, pers. comm.).

These days 1 find it very uncomfortable to be associated with outfitters
and some of the big sheep killers. 1 have had that same sensation in associating
with falconers (falconry is i1legal in Alberta). 1 have read that a white
gyrfalcon will bring up to $30,000 from the right Arab. Just recently I attended
a peregrine conference in Connecticut where there was a general concurrence that
in order to alleviate i11legal trade and the feeling of distrust, all falcons in
captivity must be permanently marked. Herein 1ies a lesson for registering
trophy heads. Possibly there should be another book for legally registered,
permanently marked ram heads. However, do we really need to know No. 220 when
a record of the most massive horns and possibly the Tongest horn is all that is
required, e.g., as Guiness has done with the argali. Do we really need to know
who shot the animal? Possibly the location of the head may be of interest, such
as in a museum, but hopefully not in Bi11 Foster's Bighorn Restaurant.

In the final analysis, the state of the bighorn rests in the political
process of land use decisions. I would hope that some of those decisions will
be influenced by the groups involved at the forthcoming workshop at Missoula on
the management biology of North American wild sheep. e sponsors are the Boone
and Crockett Club, National Audubon Society, and the Wildlife Management Institute.
At the moment, I consider the Boone and Crockett Club a strange bedfellow with
this prestigous group becavse of their less prestigous record book,
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COMMENTS ON HUNTING

By
Jack 0'Connor
Lewiston, Idaho

I'm out of my element up here with all these 1earned biologists who can
quote all these figures. I'm just a simple, barefoot, unwashed sheep hunter.
If I've done some writing about it, 1t's because a guy's got to make a buck.
However, 1've possibly been hunting sheep longer than most of you people here.
1've been hunting sheep for Just 40 years. [ started out in Sonora and 1've
hunted bighorn in Alberta and British Columbia. I've hunted Dalls many times
in the Yukon - stones many times in the Yukon. ['ve shot one barbary sheep
and 1've shot maybe a dozen urial in Iran, a couple of red sheep and other
sheep. Other people have hunted more sheep and gotten bigger heads than I
have. 1've been very interested and | Tiked Bill Wishart's talk very much.

1 always learn something from the biologists, and unlike a great number of
sportsmen, ['ve got great respect for biologists because they are not all in-
spired by God and they all aren't the wisest guys in the world. They are
human beings l1ike everyone else. But on the whole, they're more apt to be
right than the ordinary sportsman.

I"ve been crédited with being a gung ho head hunter - actually 1 haven't
been. [I°wve always tried to get mature rams, and 1 think if you only shoot the
relatively large rams that God will be kind to you sooner or later and you'll
get an exceptional one.

1"17 have to tell you a story - my wife shot a couple of North American
sheep and the first sheep she got was 44 and 44-1/4 and almost 15 inches at
the base. It was a Dall and she almost froze to death that day and got pretty
sour on sheep hunting. With that ram she won second place in Boone and Crockett
that year. The second sheep - the last North American sheep she got was a
stone. It was 37-1/2. She had killed one sheep, 50 when she got up to her
stone she looked at it with vast disgust. She turned to me and said, "For
heavens sake, why didn't you tell me it was just a 1ittle one?"

Bill mentioned the bighorn in the exhibit at the habitat group in the
American Museum of Natural History. The story I heard about that was that it
was shot in Jasper Park. Is that correct? [t was shot in Jasper Park by a
guy named James Simpson and he told the park officials there was a very ex-
ceptional ram and it should be shot and preserved - he didn't want it to go
out and die. He was an outfitter. So he kept bugging those people, but they
wouldn't let him shoot the ram and they wouldn't take it themselves, so finally
the ram disappeared and they suspected Simpson. I understand that for 3 years
they searched his car every time he came into the park and left. He had ditched
the sheep with its head in a spruce tree. He brought the horns and skull out
and sold it to a head collector who was not a hunter called Dr. Beck from
Philadelphia. ODr. Beck put another scalp on it and when he died he left it to
the American Museum of Natural History and they put & third scalp on it, and
it's on exhibition.

I have been terribly disgusted by the crookedness and the lying and the
cheating that has gone on in this record head business. Jim Morgan, in an
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article he wrote, blamed me for that. I'm not the boy because I haven't
encouraged that sort of thing at all - in fact, it disqusts me.

One friend of mine, a well known sheep hunter and very rich man has a
couple of big stone sheep heads in the record book. He told me a very circum-
stantial account of how he got each of them. I'm a natural born patsy - you
know a S5-year old child can con me and everything else. So I belifeved the guy.
1 happened to hunt up there with the same outfitter, so I said to my guide,
who was also the guide for this guy, "Where was it that so-and-so gut these
big stones?" He was sitting on a pack with a drink in his hand and he fell
off backwards, screaming with laughter. He had bought one from an Indian who
had found it in a rock or snow s1ide and the other he bought from an outfitter
up there. [ know another record head that was taken off the wall at a beer
joint on the Alaska highway. This is not new.

1 was going through an old copy of Outdoor Life some years ago and in it
I saw a guy named Sheard who lived in Portland, Oregon, and he had a claim in
there for the world's record bighorn ram. Anybody who knew anything could tell
that his world record bighom ram was some kind of an argali with a bighorn
scalp on it. Their horns are entirely different.

And some of these head hunters! 1 know one guy who was what I call an
instant sheep hunter - a man who made a lot of scratch after the war and
decided he was going to be one of the world's great hunters. He was a little
guy. he couldn‘t hit golf balls and he couldn't play tennis and he was so
homely that even with all his dough the women didn't dig him. He was looking
for appreciation, 50 hé became the world's greatest sheep hunter and he is
alleged to have taken all varieties of North American sheep in 30 days. |1
heard he was in Alaska and he jumped the season and shot 7 Dall rams before
he got one which would go in the record book. But I get weary with all this
stuff. [ say that any mature ram i5 a good trophy, and particularly with big-
horm or desert sheep, any mature ram 1s a good trophy whether it goes 34 or 44,
I refuse to go back east and help them measure heads.

I'm doubtful, but I think Jim Morgan is kind of 1ining up with the 1ittle
old ladies in tennis shoes, and I'm sorry to see this, but I've got great
respect for Jim as a biologist. However, I think Jim is researching some of
his conclusions with his heart.

| was talking to a very dedicated clambake over in Memphis. They had
spent a lot of time and a Tot of money trying to do something about the
California bighorns. They told me there were about 3,000 desert bighorng in
California, and of course they haven't had a season on desert bighorns there
for at Teast 70 years and also the 11ttle old Tadies who protected them are
:Asufprgtecting the burros and the wild burros are taking over the water and
e feed.

Years ago, 1 grew up in Arizona, and the season on desert shéeép there
was closed about the time I was born. [ batted around in the hills and I knew
that along in the 30's the sheep were being heavily poached by the prospectors.
They all had 30-30's and they had the romantic idea they would 1ive off the
country,. so they were sheoting hell out of the sheep, [ went down to the
Game Commission one time and I said, "They're poaching the sheep, the sportsmen
of the state are not getting the recreation, they're not getting any trophies,
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the game department isn't getting revenue, the sheep are declining, so why not
institute a study first to find out how many sheep are there and second to
study the feasibility of an open season, as I think it's far better to take
come of these old rams than to just let them be poached or die of old age."
There was a reporter there and the next day you would have thought I had
recommended ravishing a8 Red Cross nurse on the mafn street in Phoenix - by
that time the sheep had become sacred.

1'17 have to tell you something funny that happered after that - one of
the first guys they hired was a very interesting guy named Felipe Wells - he
is still alive - he was a cousin of Sumner Wells the Secretary of State. He
had grown up in Mexico, he spoke perfect Spanish, he had gone to an exclusive
school in the east and his family had quite a bit of money. He was hired to
study sheep so he had a 1ittle camp way back up in the Catalinas. His sSuper-
visor decided to go up and see how he was doing, as he hadn't heard from him
in some time. He got on a mule and went on down the trail and up there was
Felipe with & nice fat ram hung up in a tree and he was toasting sheep ribs
over the fire.

The first man who made a study that amounted to anythino on desert sheep
in Arizona was & friend of mine named Nichols - he's dead - and then 1 know
Johnny Russo who studied bighoms. Since then there's been a lot of fine big-
horn rams taken in Arizona and the sheep they say are slowly declining, but it's
because of the invasion of the habitat and not because some of the rams have
been taken out.

I think, in the first place, that the sheep is a trophy animal. I think
when you've got the meat hunter, the casual meat hunter, that this is the end
and I think that someé of that has happened up in Alaska.

1 hunted up around the Big Smoky in 1943. The greatest game country I
ever saw in my 1ife. [ saw about 75 mature rams, about 300 ewes, lambs and
small rams, [ saw 33 grizzlies in 30 days, we saw hundreds of caribou, we saw
maybe 20 bull moose and then | went there 18-19 years later, took my wife and
daughter up there, and boy that country had had it as you well know. There
were outfits all over. There were still a few rams, but the caribou were shot
off. 1 heard a rumor of a big grizzly that had been killed by some outfit and
1 saw the big grizzly hide - it was about 4 foot long.

There were thousands of goats when I was up there in '43 - 1iterally
thousands of them - one camp we had we could lTook out from and there would be
goats all over the hillside - 30-100 goats, and when [ was up there the second
time there weren't any goats. | mean instead of thousands we might have seen
8 hundred - I'd Tike to ask - just what happened to the goats?

But anyway, there were a lot of very casual hunters coming in there. They
would go to Grand Cache, I think it was, and rent some Indian horses and then
ride in there and shoot all kinds of things. [ was visiting am Alberta rancher
one time and 1 saw some horns nailed up on his barmn, [ didn't know what they
were, 50 1 said, "What the hell are those things?" He said, "They're bighorn
heads." There wasn't one over 3 years old and most about 2 and those gquys went
in there hunting every year. [ don't think it should be allowed. 1 think sheep
should be kept as a trophy animal.
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I have just finished a book on sheep hunting and 1 borrowed very heavily
from various biologists. 1 haven't finished the last chapter, but I'm going
to call it “The Future of Sheep Hunting" and I frankly don't know what it 1is.
I think 1t sounds pretty good in Alaska, I'm scared about northern British
Columbia, I think there 15 too much development going on there. 1 think I'm
very gloomy about the situation in the U. S. In Oregon 1 think it was, [ think
they gave 14 sheep licenses and they had about 5,000 applicants for them. Well,
that becomes simply ridiculous and the same thing in Washington. I'11 tell you
there are so many people hunting sheep just so they can say they shot a ram or
just because they want some kind of a2 head to hang on a wall. ey have a few
California bighorns in Washington, not far from where I l1ive in Idaho, and
people apply for and sometimes get a permit to hunt them.

This guy called me up from right across the river in Washington, and
said, "Mr. 0'Connor, I drew a sheep permit for a California bighorn for the
Blue Mountains." He asked me how to hunt sheep, and I said, "Well, you get a
fairly flat shooting rifle, a good pair of binoculars, spend your time scouting
the country if you can and spend more time looking and walking than anything.
When you see a sheep, wait til1 he's settled down and will stay put for a
while and then get as close as you can to him. Take a good, firm rest and then
a carefully placed shot, kill him with the first shot."”

About b weeks later he called me up and said, "Mr. 0'Connor, do you
remember [ called you and told you I got a sheep permit?" [ said, "Yes, did
you get anything?™ He said, "Yes, I got one.” "Well, did you take my advice?"
"Well, not exactly., I went out and I saw this ram and I got excited, he was
about 300 yards away, and I started shooting at him off-hand. He acted as if
he weré hit s0 [ went over théere and I finally found some blood, but I never
found the ram. [ hunted for him 2-3 days and then I weént on and shot at a
couple move but [ never did hit those. Then 1 went out to hunt again about
10 days later and some trout fishermen told mé there was a wounded ram down
by the creek, and by God 1t was the first one I shot. The poor thing was
lying there by the creek and by Jesus did he stink, but he was still alive so
I shot him. [t was a pretty nice ram."

Well, I'11 let you go now. Thanks again for the opportunity to talk to
you.
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THE IMPORTANCE OF MINERAL LICKS TO DALL SHEEP IN INTERIOR ALASKA
AND ITS SIGNIFICANCE TO SHEEP MANAGEMENT

By
Wayne E. Heimer
Department of Fish and Game
Fairbanks, Alaska

The importance of mineral licks to Dall sheep populations was studied using
marked individual Dall sheep at the main mineral lick in Dry Craek, Alaska Range.
sheep were captured by drop net, marked and released. Observations of marked
sheep Tocations were made from aircraft and on foot. It was found that at least
three populations of sheep utilize the main 1ick on Dry Creek. The populations
of sheep inhabiting the study area overlap only at the mineral 1ick. The time
of Tick use corresponds with the time of movement to summer range, and sheeE
travel out of their way to use the lick at this time. The use of the lick by
sheep 15 dictated by immediate and long-term weather conditions. Lactating
sheep visit the 1ick more times throughout the course of the season, spend 1.6
times as much total time involved with the lick, and spend more time Ticking
than others. Data on utilization with respect to time of year, weather conditions
and daily licking activity pattern are presented. The probability of resighting
sheep in successive years is calculated.

The predictable nature of utilization by sheep demonstrates the critical
nature of mineral licks te Dall sheep in interior Alaska, and provides a unique
situation for survey and inventory work. Mineral licks are foci of sheep
activity and movement immediately following lambing. Consequently, a technique
is presented for determining production, survival to yearling age and population
composition by making observations at mineral Ticks.

INTRODUCTION

Investigations of general group movements and seasonal distribution of Dall
sheep (Ovie dalli) have been conducted previously in various areas in Alaska
(Viereck 1963, Palmer 1941, Scott 1951, Murie 1944, Gross 1963). These studies
indicated that sheep were seasonally present in certain habitats, but failed to
establish whether they were wandering animals which were attracted to a given
area or résidents that were there eéach year. In order to determine whether or
not these are resident sheep, 1t was necessary to mark individuals so they
could be identified year after year.

Mineral licks are known to exist and have apparent importance in most Dall
sheep habitat in Alaska. It has been proposed that they have primary and profound
effects on sheep distribution and movements (Pitzman 1970, Palmer 1941, Viereck
1963a and b, Frickson 1970). However, few specific data are available to support
this seemingly reasonable idea.

In order to provide information on and to show the relatienship between
these two important aspects of Dall sheep biology, the Alaska Department of Fish
and Game instituted an intensive study of the sheep influenced by the main
mineral 1ick in Dry Creek, Alaska.
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MATERIALS AND METHODS

StuE[ area and general method: The Dall sheep study area is centered on
the Ory Creek drainage in the Alaska Range south of Fairbanks and includes
adjacent drainages (Figure 1). Animals for use in the study were captured and
marked during June and July of 1968-71 at the main mineral lick on Dry Creek
using the drop net method described by Erickson (1970a). 1In 1969 and 1970
large, safety-orange plastic collars with canvas backing and black numerals were
used (Figure 2). In 1971 collars consisting of polypropylene rope strung
through a numbered pendant and secured around the sheep's necks using hog rings
were used. All collared animals were also marked with ear tags (Jumbo Rototag
by Dalton Henley of England).

The large collars are visible at great distances; numbers on the pendants
are discernible at distances of up to 250 or 300 meters using a 60x spotting
scope in good light,

Sheep were identified on home ranges throughout the year, and locations
were plotted on topographical maps. Most cbservations were made on foot surveys,
but some alrcraft surveillance was utilized. Success of aerial survey techniques
was limited to occasional sightings of collars which were used in 1969 and 1970.
The smaller pendant collars used in 1971 were impossible to identify from aircraft.

Observations of mineral lick utilization at the main mineral lick on Dry
Creek were begun in 1969. In 1969 observations were made from June 16 through
June 25 from 0300 to 1800 hours. In 1970 observations were made continuously
from June 3 through June 12 and from June 29 through July 3. In 1971 no organized
observations were conducted, but collared sheep were noted as they entered the
Tick. In 1972 continuous 24-hour per day observations of Tick utilization were
made from May 19 through July 5. During the eight hour cbservation shifts,
gbservers were stationed in a plywood blind about 200 meters from the 1ick.

In 1973 observations were made from D400 to 1600 hours Trom May 26 through June 30.

In 1972 and 1973 all sheep coming into the 1ick were classified with
respect to age and sex. Sheep within the 1ick were also classified and counted
every 30 minutes. At these times weather conditions were also recorded. Returns
of collared sheep to the 1ick allowed calculations of fidelity constants (Geist
1971) for sheep in different age and sex classes.

RESULTS

Collaring: The large collars used in 1969 and 1970 were the most effective
means o entifying sheep. These collars appeared to cause no probiem to the
sheep, and were retained fairly well by the sheep. Considerable problems did
result from lack of rigidity in the canvas backing on the collars. Insufficient
stiffness resulted in the collars folding and rolling to the point that the
numbers could not be read. During 1969 and 1970, 100 animals were marked with
this type of collar. Forty of these animals were identified by collars and ear
tags in the summer of 1973. Of these, the collar was still useful for identifica-
tion of 35 animals (87.5 percent). This means that a high percentage of the
collars had functioned well for four years. Those collars are, however, in very
poor condition now and their usefulness will probably not exceed five years.



Fig. 1. Sheep study area in Dry Creek and adjacenc drainages, about
70 miles soucth of Falrbanks, Alaska.
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Figure 2. Collars used on Dall shaep captured during 1968, 1963,
1970 and 1971 at Dry Creck,; Alaska Range.
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In 1971, 95 animals were marked with the pendant and rope collars. During
the summer of 1973, 53 of these animals were identified. Of these identified
animals, only 26 (49 percent) stil1l retained the collars. This type of collar
does not appear to be as successful as the canvasbacked plastic. The most certain
fdentification markers have been the ear tags. No animals are known to have lost
ear tags, and damage to the tags has been minimal. This type of marker has the
disadvantage of not being readily apparent and requiring close inspection of the
sheep in good 1ight with good optical equipment to make a positive fdentification.

Effect of mineral 1ick use on seasonal movement: The period of maximum
lick use has been found to correspond to the movement of sheep from winter to
summer ranges. During 1972 this period was observed to be from about the 16th
to the 23rd of June. Other data indicate that movement may occur as early as
the first week in June or as late as the last week in June. In any event, the
time of maximal mineral lick use follows shortly after lambing and corresponds
te the time of general movement from winter to summer range.

The traditional use of the main mineral 1ick on Dry Creek by the animals
of all populations in the study area causes movement from winter range to be over
much greater distance than the physical distance involved. For example, ewes
wintering in Birdnest Creek and Two Ram Creek move to the 1ick and then to
upper Dry and Kansas Creeks (Figure 3); consequently the distance traveled is
increased from approximately 2 miles (3.2 km) to about 10 miles (16 km). Ewes
winteéring on the 51ide-Exclosure-Bigfoot area on the other hand, pass through
the vicinity of the 1ick on their way to summer range. Ewes winterino on the
west side of Dry Creek may be considered to have the lick on the periphery of
their ranges. Journeys of 4 miles (6.2 km) to summer range are extended to
:Eprux!mte'ly 8 miles (12.8 km) for those on the Red Mountain - No-Name complex,

ile animals which winter on Slate Ridge increase their distance traveled from

about Z miles (3.2 km) to nearly 12 miles or 20 km (Figure 3).

It appears that several populations of sheep inhabiting the study area
overlap or mingle only at the main mineral lick on Dry Creek. The time of
lick use corresponds with the time of movement to summer range, and it appears
that animals travel out of their way to spend time at the Tick during this time.

Peak lick use: Peak use of the main mineral lick at Dry Creek has been
observed to be 1n early summer. In 1970 the day of highest use was June 6, in
1972 the day of highest use was June 19 (Figure 4), and the day of highest use
in 1973 was June 27 (Figure 5). These dates represent the times of migration
from winter to summer range., The extent of use during the maximum period is
apparently dependent on the manner in which winter snows disappear, the conditions
of warming in the spring and the immediate weather conditions. 1In 1972 snow
accumulation was great and melt-off was not complete until mid-June. Peak use
that year was about mid-June, and corresponded quite closely with mean ambient
temperatures which rose to averages of above 60 F at that time. In 1973 snow
accumulation was Tight and melt-off was essentially complete by June 6. However,
local ambient temperatures did not reach daily means of 50 F until the last week
in June. Under these conditions, 1ick use was spread over a greater interval
and the intensity was less than in 1972.

In 1972 barometric pressure correlated strikingly with 1ick use. In 1973
there was no apparent correlation between lick use and barometric pressure.
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Collared ewe movements to the main mineral lick -
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Intensity of lick use in 1972 was reflected by the entry of S580 sheep in
pne 24-hour period on June 19. [In 1973 about 350 sheep entered the 1ick on
June 27.

Timé spent per visit and frequency of visitation: The length of time a
sheep spends in the I1ck 15 a function of how many times it has been at the
1ick during the yearly cycle of 1ick utilization as well as the sex and repro-
ductive status of the animal. Ewes that are nursing lambs appear to spend more
time 1icking and visit the lick more than any other class of animals. Sheep
spend virtually all of their time present in the lick eating soil or licking.
In 1972 sheep spent 93 percent of their time in the lick licking (first visit
of the year). On the second visit they spent 95 percent of the time licking,
and all subsequent visits averaged 93 percent of the time in the lick spent
consuming soil.

In 1972 a total of 70 collared sheep made 293 visits to the Tick; an
average of four visits per collared animal. Of these animals, 29 were rams;
they accounted for 122 visits for an average of four visits per ram during the
season. Thirty animals were ewes that were never seen to nurse a lamb. B5E
ewes made 124 visits to the lick for an average of four visits per animal. The
remaining animals were ewes that were seen to nurse lambs; they were 11 in
number and made 57 visits for an average of five visits per sheep. Consequently.
it appears that there is no difference in lick use between ewes which are not
lactating and rams.

The collared rams which utilized the 1ick made 122 visits in 71 sheep days
for an average of 1.7 or 2 visits per day. The average length of time which
elapsed between visits for those rams visiting the Tick on separate days was
two days. The average number of visits per ram was four. This means that the
average ram spent at least four days involved with the Tick,

Ewes without lambs made a total of 124 visits in 79 days for an average
of 1.6 or 2 visits per day. The average length of time which elapsed between
visits of those sheep which revisited the 1ick was 198 days between 118 visits
or 1.7 days between visits. The average number of visits by this group of ewes
was four. Hence, the average ewe with no lamb spent four days involved with
the 1ick as did the average ram.

By way of comparison, ewes with lambs made 57 wisits in 36 days for an
average of two visits per day. The average length of time which elapsed between
visi1ts of those sheep which revisited the T1ick was 69 days between 36 visits or
2 days between visits. The average number of visits made by the sheep in this
group was five. Hence, these animals must spend six and one-half to seven days
involved with the lick. This is approximately 1.6 times more than animals
without 1ambs.

Ewes with lambs (lactating ewss) spent 25 to 50 percent more time than rams
and ewes without Tambs on their first visit of the year; ewes with Tambs 93
minutes, ewas without lambs 75 minutes, and rams 63 minutes. During the second
visit the situation was less well defined, with ewes with lambs spending 64
minutes, ewes without lambs 71 minutes, and rams 59 minutes. However, all
other visits combined show that ewes with Tambs had an average time of 76 minutes,
ewes without lambs an average of 62 minutes and rams an average of 47 minutes.
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Lactating ewes visited the lick more times throughout the course of the
season, spent about 1.6 times as much total time involved with the 1ick, and
spent more time licking on most visits than other ewes and rams.

Duilﬁ nctlvlﬁg gatterﬂs: Figure & reveals that in 1972 cumulative 1ick
use for the per of observation was at its Jowest ebb from 2000 hours to 0200,
From 0200 to 0600 there was an 11-fold increase to the time of maximal daily
utilization. Then & decline occurred through the next three hours and another
small peak occurred at 1000 hours. Use then declined to about half its maximal
(0600 hours) use and remained at about that level until 1900 hours when it de-
clined again to the low level described for 2000 to 0200.

Cumulative activity from 1972 15 summarized in Table 1.
Table 1. Cwmulative activity at the Dry Creek mineral lick 1972.

Hours Necessary to Observe Percent of Daily Activity
0300-1400 67
0300-1430 69
0300-2100 a0
0300-1000 50
0300-1600 75

Total sheep counted = 13,451 in 44 days

These data represent cumulative daily activity patterns and may be subject
to some variance from those seen early or late in the cycle.

Fideli5¥ to the mineral 1ick: Table 2 1ists resightings and observed
fidelities since 9.

Table 4. Resightings and observed fidelity to the Dry Creek mineral lick.

Ewes Rams
Seen in 1969 L) Zb
Resighted in 1970 26 13
Observed fidelity 93 percent 80 percent
Seen in 1970 61 28
Resighted in 1971 a4d 17
Observed fidelity 72 percent 61 percent
Seen in 1971 100 1
Identified in 1972 78 37
Seen but not identified in 1972 & 4
Total resightings 84 41
Observed fidelity 84 percent 75 percent
Seen in 1972 84 41
Identified in 1973 77 27
Seen but not identified - 2
Total resightings [Fi 29
Observed fidelity 92 percent 71 _percent
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The observation of 100 marked ewes in 1971 and 78 marked ewes in 1972 ]
means that 22 individuals which visited the lick in 1971 did not visit the lick
in 1972. A1l the marked animals which were not seen in 1972 are 1isted below:

142 age 3 years 6 animals were seen which had lost collars and whose
162 age 3 years ear tags could not be read. (Because of their young
191 age 3 years ages these animals are arbitrarily assumed to be the
164 age 4 years 6 ewes seen whose ear tags could not be read.)

51 age 5§ years

147 age 5 years

14 age 9 years found dead

26 age 6 years

33 age 12 years collar found - no remains
43 age 7 years

£3 age 10 years

63 age 8 years last seen May 1972 with broken Teg
64 age 9 years

74 age 10 years

Bo age 8 years

G-1 age 9 years

1171 age 13 years

114 age 9 years

121 age 10 years

137 age 10 years

180 age 10 years

181 age B years

The average age of these missing animals s B.7 years.

Throughout the study 17 animals which would have been in this age class
(9 years) were marked, Of these 17 animals, 11 were seen at the 1ick in 1972,
and the average age of the six that were not seen was 10.5 or 11 years. Only
pne of these six animals can be demonstrated to be dead, but it is assumed that
the others are dead because of their absence and advanced age. This means that
the calculated, cumulative mortality in 1971 for ewes of the age class 9 years
and above was 6/17 or 35 percent.

If it is assumed that animals 33 and 63 are dead and that the mortality of
the remainder of the unaccounted-for animals 1isted above was 35 percent, then
0.35 x 13 = 4.6 or 5 of the animals were 1ikely victims of mortality. This re-
duces the number of ewes which were not accounted for to 8 and brings corrected
fidelity to 78 animals identified, plus 6 animals seen but not identified, plus
3 known dead, plus 5 presumed dead to 92 animals accounted for of the 100 seen
in 1971. The result was a fidelity of 92 percent for 197Z.

Because the winter of 1971-72 was harsh. and because the cumulative mortality
calculated was averaged over the last 4 years, 1 think it is probable that 1971-72
winter mortality was higher than 35 percent in the 9 year and older class for
ewes. Because fidelity is so high for ewes and could reasonably be highér, I
think it is very reasonable to state that ewe fidelity to the Dry Creek 1ick is
essentially 100 percent.



During 1973 seven ewes were not seen which were observed in 1972, These
animals were considered to be no longer in the population.

In smmary 1t appears that ewe fidelity is 100 percent. Animals which do
not visit the lick in subsequent years may be considered dead.

Ram fidelity: Table 2 shows that 556 rams were seen at the 1ick in 1971,
Thirty-seven 1dentifiable rams were seen in 1972 as well as four unidentifiable
tagged individuals. This brings the number of cobserved, tagged rams seen to 41.
The apparent fidelity then becomes 41/55 or 75 percent.

The rams not accounted for are listed below:

34 age 5 years 108 age 3 years
40 age 9 years 118 age 3 years
45 age 9 years 152 age 3 years
55 age 10 vears 157 age 3 years
65 age 5 years 161 age 5 years
81 age 4 years 184 age 3 years
101 age 4 years 195 age 3 years

When the heavy hunting pressure in the study area is considered, it 1s
reasonable to predict that rams 40, 45 and 55 had been killed by hunters and
not reported. This leaves eight, 3- and 4-year 0ld rams which may have changed
ranges. Young bighorn (Ouvis canademsties) rams (2 year olds) are the most Tikely
sheep to change traditional ranges (Geist 1971). This is thought to occur when
they join the ram bands. Young males will follow any larger-horned male when
they leave the juvenile and ewe groups. Because Dry Creek sheep grow slowly
(Heimer and Smith 1973 unpubl. data), the possibility that this could eccur among
3- and d-year old Dall rams is most attractive. In any case, it must be noted
that the fidelity of rams in the younger age classes 15 less than that of rams
which have established home ranges, and that the fidelity of 2-, 3- and 4-year
old rams at Dry Creek Tick is Tow.

If it is accepted that the three old rams not seen in 1972 were probably
dead, fidelity could be adjusted to 44/55 or B0 percent for rams. Here it
should be noted that the average age of rams resighted in 1972 was less than 5

ars. These animals usually occurred in ram bands, but were not yet legal to
unt. Also, fidelity may change as the animals mature.

DISCUSSION

The predictability of Dall sheep return to and utilization of the main
mineral 1ick on Dry Creek as demonstrated by the fidelity constants of 1.00
for adult ewes and 0.80 for rams, coupled with the appearance of all populations
of sheep which occupy the study avea has several important consequences. First,
1t demonstrates that the mineral lick 15 of major importance to the population.
It 18 not known whether the drive to utilize the lick 15 one born of tradition
or physiological necessity. The more intensive use by lactating females seems
to support the idea that the mineral lick 1s nutritionally beneficial.

The coincidental use of the 1ick by all segments of the study populations
indicates that one important function served by the 1ick 1s maintenance of



genetic homogeneity among the several populations of the study area. When the
loyalty of sheep to their traditional ranges is considered, it appears that the
1ick could serve as a sort of "clearing house" for the placement of young rams

in the ram populations of the study area. Gefist (1971) has shown that when a
young bighorn ram 15 ready to enter ram society he will follow a group of larger-
horned males. At the lick young rams are exposed by chance, it appears., to the
opportunity to join any of the ram bands in the area depending on the coincidence
of their arrival at the l1ick. This may work to prevent genetic drift among the
otherwise isolated populations of ewes and the rams which traditionally rut with
them and result in the preservation of genetic stability. For these reasons
minéral 1icks should be considered :rit?:ai habitat and protected from human
encroachment and development. :

Secondly, the predictable nature of Dall sheep movements to the mineral
Tick and their concentration at mineral licks immediately following lambing
préesents a unfque opportunity for efficient survey and inventory work. Dall
sheep production has been traditionally monitored from aircraft. This is both
expensive and more dangerous than observation from the ground. The discovery
that 1t 1s possible to yearly view léarge numbers of Dall sheep from the same
populations at low risk and low cost may reduce the need for aircraft surveillance.
The data presented fndicate that in major 1icks such as the main 1ick on Dry Creek
the build-up of activity can be followed, perhaps by aircraft, and when it is
advantageous, an observer could be placed near the 1ick to gather information on
production, yearling survival, and population composition. If marked individuals
are present in the population i1t iz also possible to estimate the total number
of animals using the lick. Here it should be stressed that production can only
be assessed by observations toward the end of the licking cycle.

The meteorological correlates of 1ick use appear to be important in the
schedul ing of mineral lick observations. Of these it appears that temperature
has the most important role. Dall sheep use of mineral licks appears to corres-
pond closely to ambient temperature with activity being greater when the weather
is favorable. Consequently. observations should be scheduled for periods of fair
weather and generally warm temperatures.

The data from 1972 also indicate that about 7% percent of daily activity
can be seen in a 12 hour observation day. This procedure was followed in 1973
at the Dry Creek lick and worked rather well with two observers working six hour
shifts. In a typical survey and fnventory situation this would not be necessary,
but it was called for in 1973. Total numbers of animals using the Tick in 1973
were calculated using this approach and agreed well with the 1972 figures.

It was found that there is a preferential use of the 11¢k by lactating Dall
sheep ewes. This preferential use is reflected in more visits but mot in more
frequent visits, This could lTead to an excessively high estimate of production
1f observations were prolonged. However, in a survey and inventory situation
the observations should be made for less than 7 days. This should preclude
excessive recounting of lactating ewes. OData gathered during these observations
would probably accurately reflect the productivity of sheep populations in the
surrounding area.

Even 1f this set of circumstances did not exist, the relative numbers
gathered in this manner should be comparable from year to year, and as a rela-
tive index of production and survival, should provide better data than aerfal
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surveys. Furthermore, the danger and expense invoived in mineral 1ick observa-
tions are far less than those in aircraft surveys, and the influences of
weather on data gathering are much less.

Finally, because of the apparent importance of the Dry Creek lick to the
sheep it influences, it is recommended that mineral licks be considered and
gllaalgnu.ed critical habitat areas for all Dall sheep populations in interior

aska.
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BIGHORN SHEEP IN THE MISSQURI RIVER BREAKS OF MONTANA

B
Larry C. Eichhorm, Bureau nfyLan-d Management, Lewistown
C. Robert Watts, Department of Fish and Game, Léwistown

In 1805, Lewis and Clark observed bighorn sheep in the Missouri River
breaks near the mouth of the Judith River in central Montana. In his journal,
Clark noted, "...I saw great numbers of the bighormed animals, one of which
I killed..." However, in 1ess than 75 years, man reduced the native bighorn,
Ovis eanadensis audubomi, to near extinction. The last known native bighorn
disappeared in the Billy Creek area by 1916.

In the early 1940's, biologists began to talk of introducing Rocky Mountain
bighorns, Ovis canadensie canadensis, to range once occupied by the native
(al=o called Audubon or badlands) bighorn. In 1947, Colorado provided 16 Rocky
Mountain bighoms for release within a 328-acre, fenced area on Billy Creek in
the Missouri River breaks.

In 1951, the herd had grown to 54 and bighorms roamed on both sides of the
fenced area. Following removal of the fence in 1952, the bighorms scattered
over a wide area. Permit hunting seasons for 3/4-curl rams opened for 2 years.
Hunters bagged two in 1955 and none in 1986. A population decline became evi-
dent, and the bighorn disappeared by 1963. The decline apparently began with
the removal of the fence, but specific reasons for this population's failure
are unknown, Undoubtedly, habitat deficiencies played an important role in the
disappearance. Competition for forage, disease, cross-breeding with domestic
sheep and social intolerance of domestic sheep may have complicated the trans-
plant bighorn's 1ife and hurried along its demise.

In 1957, the Montana Fish and Game Department began & second reestablish-
ment transplant in the Two Calf Creek area in northern Fergus County. Depart-
ment personnel constructed a 7-foot fence around 1400 acres on the Missourd
River. Between 1958 and 1961, they released 43 Rocky Mountain bighorns of
Montana origin, within this enclosure,

Although inventory records before 1969 are incomplete, the bighorn popu-
lation apparently increased slowly from the original 43 transplants. Lamb
production was good in 1369 and the population increased to at least 51.

During the fall of 1969, hunters harvested 5 legal (3/4 curl minimum) rams.

The following year productivity was even better and a ratio of 79 lambs per

100 ewes survived the winter, increasing the population to at least 63 (Table 1).
This 15 probably the highest production and lamb survival rate on record for
Rocky Mountain bighorms. Hunters took three more legal rams in 1970. Produc-
tivity remained good in 1971 and the population increased to at least 90 bighoms
during the fall of 1971. Hunters bagged three legal rams in 1971,

The Two Calf bighorn population experienced high mortality before the
spring of 1972. Femur marrow from 18 of the 19 bighorn carcasses we examined
indicated starvation. The near elimination of this population (Table 1)
focused attention to severe winter range problems. Domestic Vivestock, primarily

-G~



cattle, grazed the Two Calf area (except for the range inside the enclosure)
from April through November. Cattle did not make uniform use of the entire
range because of rough terrain and the distribution of water. Throughout the
summer bighorn herds grazed areas missed or 1ightly grazed by l1ivestock. How-
ever, late summer cattle grazing has contributed to overuse on drainage bottoms
and the adjacent lower slopes, sources of potential winter range for bighoms.

Table 1, Two Calf Bighorn Sheep Classification

Date jg&lim /2 1/4 F¥emale Young Total
Winter 1969-70 & 1 5 & 24 11 5.1/
Winter 1970-71 2 2 5 2 29 23 y
Winter 1971-72 3 18 2 3
Winter 1972-73 2 12/ s 0 21
Winter 1973=74 2 1 15 0 18

l"r HMinimum counts

2/ Two year old ram in spring of 1973

Most bighorns must therefore return to the enclosure for winter forage. Bighoms
returning to the fenced enclosure must compete for forage with an underharvested
deer herd. Continual overuse (Table 2) of desirable browse plants by deer has
led to the "hi-1ining” (eating all the foliage from lower branches) of even such
poor quality forage as Rocky Mountain juniper and Douglas fir. The "hi-lined"
condition indicates an overall depleted range. Bighoms also must depend upon
browse plants for winter survival, when grasses they normally prefer have in-
adequate nutrition or are gone or buried by winter snows.

The Bureau of Land Management initiated a rest-rotation grazing system in
1973 to improve winter range conditions for bighorns in the Two Calf Creek area.
We are now monitoring this grazing system. Additional fencing and livestock
watering facilities will distribute 1ivestock to some areas not previously grazed.
This may reduce summer range for bighorns, but bighorn winter range conditions
should improve. The winter range within the rest-rotation system implemented
in 1973 showed 3 percent canopy coverage of residual vegetation in Jume 1372,
after the bighorn sheep die-off and with season-long livestock grazing, This
winter range was rested from all livestock use in 1973, In March 1974, there
was 55 percent canopy coverage of residual vegetation. The bighorns did use
this winter range within the rested pasture during the winter of 1973-74. If
wildlife uhjnct?gea are not met with the rest-rotation grazing system, other
alternatives will be reviewed and recommended.
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Table 2. Percent Use on Browse Transects Within Two Calf Enclosure.

Percent Use

bage 6-30-71 __3:2372  S-4-73  3-13-7
Izanwect 933
Chryothamnus nauseosus 100 G6 B7 a3
Bhus trilobata 57 11 &0
Transect #5954
Acriplex nuttallil 51 1] 2
Transect #56
Atriplex nuttallil 35 1] L]
Artecesia trldentatra 65 1] 3

Transect ¥57

Artemesia cana 100 49 95
Artemesia tridentata B 0 3

A 1972 change in deer hunting district boundaries should direct more
hunter pressure into this portion of the Missouri River breaks and hopefully
attain better balance between the deer and their food supply. Deer hunting is
st111 not allowed within the 1,400 acre enclosure, but if competition for winter
forage continues at unacceptable levels, hunting changes will be recommended.
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RANGE ECOLOGY OF BIGHORN SHEEP IN RELATION TO
SELF-REGULATION THEORIES

By
John G. Stelfox
Canadian Wildlife Service
Edmonton, Alberta

INTRODUCTION

In the Canadian National Parks. the Rocky Mountain bighorn sheep (Ovie e.
aanadrmotns Shaw) occurs in Jasper, Banff, Waterton Lakes and Kootemay in south-
western Alberta and southeastern British Columbia. These parks comprise 7,511
square miles and have existed at their present size since just prior to 1915.
Since their establishment, sheep numbers have fluctuated between 1,000 and 5,000
and there have been five major "die-offs.” Each die-off resulted in the loss of
at least 75 percent of infected herds within a 2-year period, with the majority
dying sithin & months. In Japser and Kootenay, numbers increased following the
die-offs to return to previous peak populations within 20-25 years. A second
die-off has not occurred in the parks except for Kootenay where die-offs occurred
in 1941 and 1966. A second die-off appears imminent in Jasper. These die-offs
have been attributed to "pneumonia-lungworm” or “verminous broncho-pneumonia®
disease, inclement winter weather and deteriorated ranges,

The government and public alike are concermed about the long-term effects
which these die-offs will have on future Sheep populations. Since 1940 there
has also been concern over the effects of increasing elk numbers, and encroaching
forests onto grasslands, on the welfare of bighorn sheep.

STUDY

In the fall of 1966, a cooperative study between the Canadian Wildlife
Service and the Mational Park Service began in these four parks and continued
through 1973. Major emphasis was placed on range ecology, population dynamics,
disease-parasitism, and interspecific competition. The basic objectives were
three-fold, namely:

1. To determine the causes of population fluctuations, in particular, die-offs.

2. To detemine the effect and interrelationship of various intrinsic and ex-
trinsic factors in limiting sheep numbers. The intrinsic factors included
animal condition, reproduction-récruitment rates, and disease-parasitism.
Extrinsic factors included range condition and trend, weatheér, interspecific
competition and predation.

3. To determine 1f any population-regqulating mechanisms (intrinsic andfor
extrinsic) exist which will prevent native unguiate populations from in-
creasing to a level deleterious to the long-term welfare of both the sheep
and their ranges. Of particular interest was the possible existence of self-
regulating mechanisms which could 1imit native ungulate populations before
densities surpassed range carrving capacities and before food supplies be-
came depleted. A recent philosophy believes that there exists an effective
density-dependent, self-requlating mechanism which functions to limit animal
numbers before food supplies become depleted. If this mechanism exists,
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then the need to consider “man-made" controls of high native ungulate
populations within parks would be unnecessary and unjustified. The pres-
ence of short-term ungulate surpluses and range forage depletions, if they
existed, could be viewed as unimportant to the long-term well-being of both
the ungulates and their ranges.

SELF-REGULATION PHILOSOPHIES

Malthus in his 1824 essay stated that human populations teénd to arow in a
geometric progression at a rate that would double numbers every 25 years. Food
supplies could increase in arithmetic progression. The supérior power of popu-
lation growth required that population growth must inevitably be checked, if
not by preventive measures, then by starvation, disease, wars, etc. (Malthus 1960).

Barwin and Wallace modified the Malthusian Principle to include predation
as a limiting factor (Eiseley 1961). The four limiting factors which they be-
lieved 1imited animal numbers were:

1. Amount of available food.

2. Predation.

3. Physical factors such as climate.
4. Disease.

From 1920 to the early 1940's, several ecologists such as Chapman (1928),
Andrewartha and Birth (1954), and Darling (1937) presented views on animal rates
of increase and population regulation. They explained that animal numbers were
1imited by the species "biotic potential” or "innate capacity for increase,”
within the limits imposed by food, weather, space and competition. By the early
1940's it became apparent that previous philosophies did not explain some of
the observed declines in populations or cases of relatively static populations.
It was suggested that factors intrinsic to the population were involwved in its
regulation (Leslie and Ransem 1940).

Since 1949, there have been many studies on density-dependent ﬂhanges
that occur within the animal when subjected to various combinations of food,
competition, weather, predation, etc. (Chitty 1952, Davis 1953, Errington 1936,
Christian 1963, Edwards 1956). In addition, the theories of Lack (1954) and
Andrewartha and Birch (1954), which leaned heavily on food and weather to explain
population control, remained popular.

From the mid-1950's, there has been an effort to integrate social actions
and habitat factors into a scheme to explain population changes. A theory origi-
nated which states that within the broad 1imits set by the environment, density-
dependent mechanisms have evolved within the animals themselves to regulate
population growth and curtail it short of environmental destruction {Nicholson
1958, Wynne-Edwards 1956, Chitty 1960, Milne 1962, Christian 1963). Many be-
lieved this mechanism functioned through a "feed-back" control via the endocrine
system, operating as a behavioral-physiclogical mechanism. As population density
increased, reproduction was inhibited by stimulation of pituitary-adrenccortical
activity. This increased activity resulted in greater mortality indirectly
from lowered resistance to disease, parasitism, environmental stress, or more
directly through "shock diseases" (Christian and Davis 1964).

Ardrey (1961, 1966) 11lustrated this mechanism in primates, while Homocker
(1970), Mech (1970), Cowan (1947) and others showed that large North American



carnfvores such as wolves and cougars self-regulated their numbers before their
food supply became depleted.

Concerning the large native ungulates, densities of the Uganda kob and the
ro¢ deer in natural unfenced and unhunted areas were shown to be 1imited by
territorial behavior which prevented overcrowding and which served to expel
surplus animals into inferior habitat where they were controlled by increased
mortality (Buechner 1963, Anderson 1961, Kurt 1968). In North America, it was
réported that an elk population in part of Yellowstone National Park was se]f-
regulated by density-influenced mortality from intraspecific competition for
food, and by compensating natality (Cole 1969). Similarly, moose in Grand Teton
National Park, bison along the Pelican Valley of Yellowstone Natiomal Park, and
elk and mule deer along the Middle Fork of the Flathead River drainage in
blacier National Park were reported to show population stability primarily due
to heavy winter mortality and Tow recruitment rates plus emigration of sub-
adults (Houston 1968, 1971, Martinka 1969).

The general conclusions from Yellowstone, Grand Teton and Glacier National
Parks appears to be that "Realized annual recruitment is low; range conditions
fluctuate, and some areas appear periodically 'overgrazed.' Ungulates participate
in plant successional processes and may be capable of reducing or eliminating
remnant vegetation types that are no longer a number-limiting food source. Large
predators represent only one of a complex of regulatory factors on ungulates and
may have been overrated as a major contral in harsh environments." (Houston 1971).

Geist {1971) has suggested that native ungulates associated with climax
vegetation associations, such as wild sheep and goats may be self-regulated.
In opposition to the above views on se'lf-regu'lnt?u-n in wild ungulates, there are
numerous reports suggesting that nonterritorial ungulates normally "outstrip"
their predators in population growth and denude their food supply before their
numbers are finally limited by the gquantitative and qualitative limits of their
food supply (Klein 1970, Cowan 1950, Flook 1964, Riney 1964, Rasmussen 1941,
Pengelly 1963, Cauley 1970, Eddleman and McLean 1969, Morris 1956, Moss and
Watson 1970, Lowdermilk 1953, Cottam 1961).

RESULTS

1. Historical. Bighorn sheep numbers in the region which 15 now the
Canadian National Parks described above, had been reduced to low levels in the
late 1800's and the early 1900's by excessive, indiscriminate hunting plus the
effects of a few catastrophic winters (1B86-88, 1906-07). When these lands be-
came Mational Parks just prior to 1915, sheep numbers increased from 1500 up to
4500 by 1936. In the late 1930's and early 1940's, winter range conditions in
all four parks were reported in a poor, overgrazed condition (Clarke 1941,
Green 1049, Cowan 1950, Pfeiffer 1948, Flook 1964). A series of die-offs in all
four parks, and adjacent provincial lands, reduced park numbers from 4500 to
1000, DMe-offs resulted from poor range conditions due to overgrazing by big-
hom sheep, elk, deer and to some extent from 1ivestock. The terminal factor
was a "pneumonia-lungworm” disease. For example, in Waterton Lakes National
Park {204 square miles), park files indicate an estimated 1000 bighorm sheep,
1600 mule deer plus elk, and 2211 livestock, or 5000 ungulates grazed the park
in 1936. As only ebout 50 square miles of this park are suitable winter range,
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the stocking rate must have been close to 100 ungulates per square mile. In the
spring of 1937 a major die-off occurred in the bighorn sheep herds. The die-
off was attributed to "verminous broncho-pneumonia,” but undoubtedly depleted
winter forage supplies was a major factor. The unfavorable range/ungulate
situation in the parks in the 1940's was aptly described by Cowan (1950) who
remarked, "...National Parks of Canada between 1943 and 194F supported over-
capacity populations of big gume in which moose, elk, mule deer and bighormn were
in competition for a declining food supply on the winter ranges."”

By 1966, sheep populations climbed to 4400 prior to the fifth die-off
which occurred in Kootenay in 1966-67. This die-off was again attributed to
"poeumonia-Tungworm” disease precipitated by constricted and overgrazed winter
ranges (Stelfox 1971). In 1939, sheep populations in Jasper were similar to
those in 1946 just prior to an B percent die-off. Although a second die-off
has not occurred in Jasper, high ungulate densities on the winter ranges and
high endoparasite loads indicate that another die-off is imminent.

Historically, die-offs occurred concurrently on both park lands and on
adjacent provincial lands subjected to hunting. This indicates that past hunting
pressures on Alberta and British Columbia bighom sheep herds were not effective

in preventing major population fluctuations similar to those occurring in the
national parks.

2. FRange Ecology. Tables 1 and 2 compare forage production and utiliza-
tion, range stocking rates, endoparasite burdens and overwinter sheep weight

losses in Jasper, Banff and Waterton. On the overgrazed Jasper ranges, forage
production was only 36 percent as great as that on the productive and moderately-
grazed Waterton ranges. Forage utilization was 64 percent in Jasper, 46 percent
in Banff and 34 percent 1n Waterton. There was a strong correlation between
forage:unqulate ratios and overwinter weight losses, The Waterton ranges supported
38.6 wild ungulate days-use/acre and the adult ewes only lost 13.2 percent of
their fall weight during the winter. Conversely, the Jasper ranges supported
138.1 wild ungulate days-use/acre and the adult ewes Jost 20.1 percent of their
fall weight overwinter. Corrvesponding Tungworm burdens were 594 larvae/gm. feces
in Waterton compared to 2375 larvae/om. feces in Jasper. On the heavily agrazed
Jasper ranges, forage production was 168 percent and 104 percent higher within
the exclosures, 2 and 5 years after protection from grazing than on adjacent
grazed ranges that were only protected from grazing during the preceding growing
season. Onm the moderately grazed Waterton ranges, forage production was only

B0 percent and & percent higher within the exclosures 2 and 5 years after pro-
tection compared to adjacent grazed ranges. Thus the Jasper winter ranges were
significantly affected by the heavy grazing pressure.

Reproductive rates were not significantly lower in sheep herds on heavily
grazed ranges (Jasper) than in herds on moderately grazed ranges (Waterton) as
revealed in Table 1. However, recruitment rates (yearlings:100 ewes) were
significantly different with the lower recruftment rates occurring in herds on
overgrazéd rangés. The sheep evidently continued to reproduce at, or close to,
their innate capacity regardless of range conditions, overwinter weight losses,
or endoparasite loads. Those lambs produced on overgrazed ranges were apparently
weaker neonates at birth or else, because of poorer post-natal nutrition, were
unable to make satisfactory growth rates to prevent heavy winter mortality.

-70-



TR T BTN RANFP JASPER AVERALES
LIRS DMK RANFF JASPER AVERALEL
LIAmE BmAN RANFF JASPER AVEHALLEL
LR T TR RANFF JASPER AVERALEY
LTI T TR RANFF JASPER AVERALES
LA T TTAT RANFF JASPER AVERALES
LI TV BT RANFP JASPER AVEBRALES
LIA DT TR RANFF JASPER AVEHALLL
LINTE BT RANFP JASPER AVERALES
LIA T BMAAT RANFF JASPER AVERALEL
LR T BT A RANFF JASPEE AVERALEY
WATERTON BANFF JASPER AVENAUEL
Galwey Ruby Palliser Bourgeau sulfur Disaster
| 1
Forage Production (lbs/Acre Dry Wt.)
756 345 551 294 244 155 331
551 422 200
Percent FAIHQH Utilization
43.6 24.9 39.7 |  s52.4 66.6 61.4 48.1
34.2 46.0 64.0 '
Ungulate UJE As Sheep Days Per Acre
295 118 426 | 375 941 | 606 464
216 i%ﬂ 774
Lungworms Per Gram of Teces |
594 626 2375 1198
- & Winter Weight Loss |of Adult Ewes
13 11 ﬁn 14
Production Lf Lambs (Fall) Per 100 Ewes
i2.8 44.1 35.7 37.2
Recruitment of Yearlings (Fall) Per 100 Ewes
21.0 21.5 16.8 18.8

Coefficient of determination rz. and correlation coefficient

Table 2 -
r (Pearson's) betwean percent forage utilization (independent
variable) and forage production, lungworm burdens, winter
weight loss of ewes, sheep production (lambs:100 ewes), and
recruitment rates (yearlings:100 ewes).
Correlation| Correlations of Forage Utilization (x) with Five Dependent
Symbol Variablas
Forage Lungworms/ | % Winter Wt.| Lambs:100| Yearlings
Producticn Gram Feces | Loss (Ewes) EWes 100 Ewes
r? 0.23 0.86 0.66 0.02 0.77
r -0.48 +0.93 +0.81 +0.13 -0,88

T -



However, the decreased recruitment rate in Jasper was insufficient to prevent
sheep populations from exceeding range carrying capacities.

CONCLUS TONS

Bighom sheep in the Canadian National Parks did not exhibit any density-
dependent sel f-requlating mechanism to control their numbers when range con-
ditions declined and disease-endoparasite loads ¢limbed. Reproduction {6-B month
old lambs:100 ewes) remained normal, but Tamb mortality increased in proportion
to range deterioration as revealed in the ratio of yearlings (18-20 month old
yearlings):100 ewes. This increased Tamb mortality on overgrazed ranges was
ineffective in reducing sheep numbers to within range carrying-capacity limits.

The major extrinsic factors operating to 1imit sheep numbers after range
forage utilization exceeded 50 percent were:

1. Endoparasites = in particular Tungworms and gastrointestinal helminths
which stressed the animal and increased lamb mortality.

Z. Pneumonia-Lungworm Disease - which culminated the physiological stress
ifnitiated by malnutrition and which caused a 75 percent plus decline in sheep
numbers.,

3. Range Condition and Trend - the primary extrinsic factor. It takes about one
decade of overgrazing 50 percent plus) to weaken the animals to a Tevel of
advanced malnutriiton (high endoparasite loads, high winter weight loss, high
lamb mortality), and to seriously deplete the forage resource. At this stage,
pneumonia-lungworm lesions become prevalent in the lungs and the stage is
set for a major die-off, once these conditions are combined with abnormally
severe winter weather conditions. Such a combination produces the lethal
"pneumonia- lungworm” disease.

4. MWinter Weather - which combines with poor range and malnutrition to produce
the "pneumonia-lungworm” disease which causes the major die-off. Occasionally
catastrophic winters such as 1886-88, 1906-07 and 1947-49 act in a density
independent manner causing major die-offs regardless of range conditions.

The major extrinsic factors limiting numbers of elk and mule deer were:

1. Range Condition and Trend - which acted in a density-dependent manner to
increase juvenile mortality thus reducing population growth. However, range
did not provide a sufficient influence on elk and deer numbers to prevent
them from exceeding range carrying capacities and inducing a downward trend
in the range.

2. Weather - elk and mule deer appear less hardy than bighorn sheep. Severe
winters depress populations giving short-term relief to overgrazed ranges
with greater mortality evident on overgrazed than on healthy ranges. Occa-
sional catastrophic winters occurred about once every 50 years and temporarily
annihilated elk and deer from extensive areas.

The national park ungulates, in particular elk, deer and bighorn sheep, are
evidently not self-requlated, They increase in number until severe range deteri-
oration occurs which induces a lethal pneumonia-lungworm disease in bighorn Sheep
but not in elk or deer. For this reason, elk and deer have the ability to main-
tain high numbers in the face of deteriorating range conditions at the expensé of
bighorn sheep. The only natural limiting factor which may occasionally cause



greater mortalities in elk and deer than in bighormn sheep is severe winter
weather. Because severe winters occur more or less randomly, they cannot be
counted on to suppress elk and deer numbers before both the winter ranges
and the sheep populations have been seriously depleted.
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RANGE USE AND FOOD HABITS OF BIGHORN SHEEP
IN THE SUN RIVER AREA, MONTANA

By
Michael R. Frisina
Montana Department of Fish and Game
Butte, Montana

The 800 sgquare mile study area lies within the Sawtooth Mountain range
approximately 65 miles west of Great Falls, Montana. Seven major vegetation
types and five subtypes have been recognized. The most commonly occurring
vegetation types were bunchgrass, Douglas fir (Peeudotsuge menzispii) end
rocky reef, while quaking aspen (FPopulus tremulotideal, Todgepole pine (FPinue
aontorta) . lodgepole-aspen and beargrass (Yerophyllum tenaz) were less commonly
found.

During summer the percent distribution of bighorn sheep was 55, 24, and
17 for the rocky reef, bunchqrass and old burn habitat types, respectively.

During fall 64 percent of the bighorn sheep observations were made on
the rocky reef type and 34 percent were on the bunchgrass type.

In winter, the percent distribution of bighorn sheep was 44, 26 and 29
for the bunchgrass, rocky reef and old burn habitat types, respectively.

During spring, 59 percent of the bighorn sheep observations were made on
the bunchgrass types.

During both fall and spring those subtypes related to past fires received
greatest use by bighorns. Grasses, and grasslike plants, forbs and browse
made up 92, 5 and 1 percent of the diet during fall and 94, 3 and Z percent
of the diet during spring, respectively.

These data were combined with those of earlier studies to summarize the
year-round food habits of bighorn sheep in the Sun River area.
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COMMENTS ON BEHAVIOR

By
Yalerius Geist
Iniversity of Calgary
Calgary, Alberta

The purpose of this talk is to give some insight into the work of two of
my students on bighom sheep. They are Dr. D. M. Schackleton and Mr. B. L.
Horejsi, the former having completed a Ph.D.; the latter in the process of com-
pleting requirements for the same degree.

Dr. Shackleton's thesis deals extensively with the question of population
quality which he investigated between populations and placed into a wider
theoretical framework; Mr. Horejsi's deals with population quality within a
population on the basis of year-to-year variations, but its main aims are to
describe in a quantitative fashion the mother-young relations in bighorns.

We can safely conclude that the concept of population quality as first
elaborated in my earlier studies does hold. The ecology, morphology and
behavior of sheep forms a consistent syndrome permitting us to evaluate whether
the population deviates from an ecological optimum. Thus small body size and
horn size together with greater adult longevity, low reproductive rates, low
suckling frequencies of lambs, low growth rates of lambs, delayed sexual matura-
tion, poor mothering, low frequency of play, early feeding on vegetation by
lambs, relatively low social activity by adult rams and a short vegetative
season, It is thus possible in the context of the above criteria to read the
state of a bighorn sheep population using behavioral data, as well as data
from skeletal remains found in the field, without killing animals or handling
them. [ do not claim that these tools are perfected and reliable, but a start
has been made on developing criteria of use to wildlife managers since the
criteria mentioned are sensitive indeed.



MOVEMENTS OF BIGHORN SHEEP IN WESTCENTRAL MONTANAL/

By
Glenn L. Erickson
Montana Department of Fish and Game
White Sulphur Springs, Montana

A study was conducted in the Sum River area of westcentral Montana during
summer and winter to obtain quantatative data on the daily and seasonal move-
ments and range use habits of bighorn sheep. This paper also presents data
collected during the fall of 1972 and spring of 1973 by Mike Frisina (M.5.
Thesis Montana State University, Bozeman).

Yegetation was classified as to seven major habitat types, of which five
were extensively studied.

dex and age composition of the herd was determined from 5,765 observations.
Numbers per 100 ewes for rams, lambs and vearlings were 4%, 55 and 37 in Summer
end 27, 40 and 23 in winter, respectively. Group constancy, as determined from
the analyses of 326 associations of marked bighorn sheep, indicated there was
no great attraction between any two individuals.

The winter home range for each of 41 marked bighorn sheéeep was determined
by using the center of activity and standard diameter. Pooled standard diameéters
in each of the three wintering areas were 1.48, 1.56 and 1.37 miles.

The summer distribution from the three wintering areas was described from
relocations of 31 marked animals. Distances between consecutive relocations
averaged .67 and 1.78 miles in winter and summer, respectively. Throughout the
spring period bighormn sheep confined their movements within the winter concentra-
tion areas. Distances between consecutive relocations on the fall range were
much larger than any of the other seasons, ranging from 0-12.50 afriine miles
and averaging 2.00 airline miles.

1/ A joint contribution from Montana State University, Master's thesis and the
ame Management Division, Federal Aid Projects W-12--2 through 3, Montana

Department of Fish and Game. 79



THE EFFECT OF AMBIENT TEMPERATURE ON THE
WINTER FEED INTAKE OF BIGHORN SHEEP

By
Daryll Hebert
Fish and Wildlife Branch
Nanaimo, British Columbia

INTRODUCTION

The concept of winter range has preoccupied the thinking of biologists
for many years. Intrinsic in this concept are data describing population
size, sex ratios, age classes, carry-over, distribution, vegetative types
and yield.

However, little or no data have been collected regarding feed intake.
proportion of feed types ingested, apparent digestibility, the relation of
feed quality to intake, the effect of snowfall on nutritional status, the
efficlency of the feed habits of individual animals and the influence of
ambient temperature and topography on feed intake.

The study of the winter nutrition of any wild ungulate must involve at

least three factors:
(a) the quality of the feed
b) the quantity which is ingested
c) the influence of environmental variables.

RESULTS

Many authors have substantiated the progressive decline of nutrients
(¢rude protein, gross enerqy, phosphorus) in winter range forage, with
seasons (Figure 1), Summer range forage contains a greater quantity of
nutrients than does winter range forage, but nutrient decline proceeds in a
similar manner (Figure 2), correlating with the phenological stage.

During the period October through March most ungulates subsist on winter
range forage of a relatively poor quality (low crude protein, high crude Tibre).
At this time modifications in temperature, snowfall and range availability are
extremely critical.

Feeding trial measurements during the winter months indicate that a
decline in quality produces dramatic changes in digestibility and nutrient
intake (Table 1). Conventional trials generally utilize large changes in
nutrient content over short time intervals. This tends to separate the balance
between nutrient content and digestibility.

Conversely, in the natural state, qualitative changes occurring throughout
the winter appear to be minor. Of $ingular importance 15 the length of time

spent on each low quality diet.
Therefore, minor changes in nutrient content of overwintering feed, over

longer time intervals correlate well with degrading rumen condition and re-
sultant digestibility.
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Subsequently, a comparison of the adult ewe group 2s & unit while on
diets differing in quality (CP content) indicates that feed intake declines
throughout the year in response to declining dietary quality, without improve-
ments in digestibility or nutrient intake (Table 1). In this instance
digestibility and DCP paralleled declines in feed intake and dietary gquality
in contrast to the following experiment where digestibility increased as feed
E?t:¥¢ ??cllned+ Results were similar when tested with the yearling animals

able 1).

Examination of the seasonal feed intake for a migratory and nonmigratory
group of sheep (with body weight standardized-Feed Intake/Kgq, B.W.) indicates
that it also correlates with the natural decline in forage quality (Figure 3).

Within sach group (adult and yearling sheep) 1t was noted that certain
individuals ingested higher quantities of feed which in turn lowered the
apparent digestibility of that feed. The following data test the idea that
this combination of feeding and digestibility is nutritionally superior and
will promote greater survivorship among individuals of this type. Blaxter
and Wilson (1962) show that the apparent digestibility of hay of a given
nutritional quality fell with increasing intake.

In my study, feed intake for the individual adult ewes on the standard
ration 36-57 (Table 2) ranged from 767.61 to 1209.84 grams per day. This
increase was accompanied by a decline in digestibility from 86.1 to 78.9
percent respectively. However, the animal with the higher feed intake, despite
the lowered digestibility, acquired 197.29 grams of OCP/day while the one with
the lower feed intake acquired 134.77 grams of DCP/day.

This relationship was similar when the ewe group was maintained on alpine
fnnlﬂa. Again the greatest DCP intake (107.03 gm./day) was associated with
the highest feed intake (1321 gm./day). The relationship was confirmed with
the yearling group (Table 2).

Body weight differences were minimal during the comparison of individuals
on any of the described rations, and should not produce significant differences
in feed intake among individuals of a group.

These data indicate that individuals which 1ngest high quantities of
summer or winter range feed, while sacrificing efficiency of digestion, still
benefit in terms of nutrient intake.

A comparison of the two different experiments suggests that, aTthuu?h
dietary quality determines the change in feed intake, apparent digestibility,
DCP, ete., individuals which have a higher feed intake on any particular quality
diet will benefit by receiving a greater nutrient intake.

Feed Intake and Ambient Temperature. The influence of minimum ambient
temperature on air dry (10 percent moisture) feed intake during the critical
winter period of 1969-70 was examined using low quality forage (3.3 percent CP)
available to the animals during that season. The test was standardized by

Egi?ing forage quality constant and expressing feed intake on a body weight
515.
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As shown in Figure 4, feed intake/kilogram body weiaht increased sharply
with declining ambient temperature and declined gradually with increasing
ambient temperature. Thus, feed intake increased 30 percent for the control
group while ambient temperature declined from 19 F to =11 F (30 F).

An inverse relationship between feed intake/Kg BW and ambient temperature
for both groups of sheep is evident in Figures 5 and 6 as ambient temperature
increased. Consequently, feed intake/kilogram body weight can be predicted
from ambient temperature during the critical winter period for the control
group according to the equation ¥ = 18,95 - 2728 x + 12.97. The relationship
is significant at the .01 level (p = .007). Similarly, this relationship is
described by the equation Y = 24.42 - 1868 x + 11.14 for the experimental
group. It 15 significant at the .05 level (p = .0317). The slope of the lines
does not appear to be significantly different (F = .949, p = .352) as both groups
responded similarly. Within the described range of ambient temperature, feed
intake changes .27 gm/Kg BW for each 19F change in temperature for the control
group and .18 gm/Kg BW for the experimental group.

Feed intake began to respond to minimum ambient temperature at 32 F
(Figure 7). During the period November 18-22 when ambient temperature was
27-38 F, feed intake was 1187.83 grams/day; 118.16 grams/day or 9.1 percent
less than when the average temperature was 25 F dur?ng November 23-28. This
change in feed intake was reflected also in crude protein intake which was
6.94 grams/day less and gross energy intake 509.27 Kcal/day less. Forage
qua'lb:lit_'r remained constant during this period and body weight was approximately
stable.

Extremes in temperature were experienced in late December 1968 (-50 F)
and January 1969 (Figure 8). Feed intake increased markedly froem /50 grams/
day prior to the cold spell to 1148 gm/day during the pericd of extreme cold.
This is an increase of 397.58 grams/day or 34.6 percent. Crude protein and
gross energy intakes showed a similar percentage increase.

During the two-month period of feed intake and ambient tempeérature measure-
ment shown in Figure B, forage quality declined slightly. It has previously
been shown that the resulting effect would be a decline in feed intake and
body weight. The data in this figqure indicate that the sharp increase in feed
intake 15 a response to ambient temperatura.

Feed intake 15 significantly related (p = .0002) to ambient temperature
for the adult ewe group (Figure 9) according to the equation Y = B54.7 - 17.05
% + 10.77. Within the temperature range - 20 F to 10 F each 19F change results
in a change in feed intake of 17.1 gm/day.

The relationship between ambient temperature and feed intakefday is
excellent prior to and during the cold spell for the control and adult ewe
groups, respectively. In Figure 5 (designated as 0) and Figure 9 (compensatory
points are 1026.5 and 1131.5 gm feed/day at 15 and 17 F, respectively) two
points are out of phase with the described relationship and have not been
included in the caleulation of the equation. These occurred during the rise
in temperature after the cold spell when there was a lag of about two weeks
before nutrient and feed intake returned to the level it had been at the same
ambient temperature before the cold period. This lag was not noticed with the
experimental group (Figure &) which had been on higher quality feed during the
summer and was in better condition throughout the winter months than the con-
trol group.
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FEED INTAKE ~ KILOGRAM BOOY WEIGHT

Y = 28.95 - .2728 x + 12.87

=0-a : : : i ; : &
-i5.0 -10.0 -5.0 0.0 S0 10:0 150 20:0

AMBIENT TEMPERATURE IN F

FIGURE 5, The relationship between minimum ambient temperature
and feed intake/kilogram body weight for the control
group. .
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FEEO INTAKE »~ KILOGRAM BOOY WEIGHT

Y = 24.42 - .1868 x + 11.14

]
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FIGURE 6, _ The relationship between minimum ambient temperature
and feed intake/kilogram body weight for the
experimental group.
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THE LAVA BEDS BIGHORN TRANSPLANT

By
James A. Blaisdell
National Park Service
Klamath Falls, Oregon

Abstract: The 1971 transplant of California bighorn (Owis camadensia
oaliformiana) from British Columbia to Lava Beds National Monument, Calffor-
nia, has been a successful and popular program, setbacks not withstanding.
Increases have been steady, losses few. From a beginning of efght ewes and
two rams, after two lambing seasons the total stands at 17, with a potential
of seven more this spring.

Administration: The signing of a five-agency cooperative agreement in
1969 was the official beginning of the program, although the Leopold Com-
mittese on Wildlife Management in the National Parks presénted the recompménda-
tion in 1963. The five agencies involved are the National Park Service, U.
5. Forest Service, Bureau of Sport Fisheries and Wildlife, Bureau of Land
Management and California Department of Fish and Game. Each had responsibili-
ties for funds, construction, manpower, planning or obtaining the animals.
Some agencies assisted in several of these Tields. The same five agencies
remain :nnperntivet{ “in charge" of the herd, and I, a5 a National Park
Service biologist, have as one of my projects the responsibility to the Inter-
agency Committee to watch after and report upon the new herd.

Location: Lava Beds National Monument iz located in northeastern
California, immediately south of Tulelake National Wildlife Refuge. The
bighorn enclosure encompasses about three miles of the high escarpment and
adjacent flats in the northwestern portion of the monument. The area en-
closed is comprised of 1,100 acres of excellent bighorn habitat (700 acres
in the monument and 400 acres on the Modoc National Forest). Within the
eight-foot fence are three artificial watering devices, one built by the
Park Service and two by the Forest Service. Small exclosures and forage
transects are included for future range trend determinations.

Transplant: On October 22, 1971, National Park Service Research
Biologlst Eﬁar1e5 Hansen (killed in May 1973 during aerial bighorn counts

at Canyonlands National Park) and California Department of Fish and Game
Biologist Richard Weaver arrived at Williams Lake, British Columbia, to
assist the Canadian Wildlife Service with the bighorn capture. The trapping
wat completed that day, and the two men drove nonstop to Lava Beds in 24
hours, releasing the animals in the pen on October 23. The eight ewes and
two rams arrived in good condition and seemed to feel at home in about ten

days.

Reproduction and Loss: In May 1972, four of the eight ewes lambed.
Low success was attributed to disturbance during the move just prior to the
rut, although loss of lambs at birth was a distinct possibility. One lamb
disappeared in July and another in August with no trace of either being
found. At that time the lambs were quite large and difficult to catch, but
large predators such as cougars, coyotes, bobcats and golden and bald eagles
are present. There is always the chance they fell or were otherwise injured.
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Two lambs survived, one of each sex. Going into 1973, we had 12 bighorn.

This was increased by eight in May when a1l eight adult ewes produced one

lamb each. In July, one of the original ewes was observed to be lame in the
left hip: no wound was seen, although observation was made from eight feet
away. She was found dead a week later. Her lamb was adopted by the remainder
of the herd. Early September brought the loss of one lamb, again without a
trace. Whether or not it was the orphaned lamb is not known. Seven lambs
survived the winter.

The real tragedy, the one which $o much enraged the people of Califor-
nia, Oregon and other western states, occurred on October 20, 1973 when one
and probably both of the adult rams were shot by unknown riflemen. The
younger ram was killed outright. The older died five weeks later. He left
the herd after four or five days and never rejoined them. To date, over
£4,000 has been put up by sportsmen's groups, conservationists and clubs for
the capture and conviction of the slayers.

In early December, with an eye toward possible late breeding, a two-year
old ram was captured at the Charles Sheldon National Antelope Range and
brought back to become a member of our herd. This gave us two rams, the
other being one of our original lambs, now a long yearling. If we are to
have lambs in May or June 1974, which ram will be the sire? The yearling
was observed actively breeding in November.

Was either of the now dead rams with the ewes enough to sire lambs?
This has now become a very large question, because just last Friday, April 19,
the first 1974 lamb was born]! This s 13 days earlier than we've observed
one since their return to the Lava Beds area. And it is 181 days after the
first ram was killed and the second may have been shot and so severely
sickened that he would not breed. It may indicate breeding by the yearling
ram, as has been the case in some penned bighorn.

Conclusion: So this is where we stand now. We have a total of 18
bighorn, with a potential of 24. It may just be that within a few years we
will be prepared to begin repopulating other historical bighorn areas in
northeastern California. Our Interagency Cooperative Agreement calls for
this. The target in the enclosure is 25 breeding ewes, and five breeding
rams. Then they move on to do their increasing in other needed areas.



WYOMING'S BIGHORN SHEEP TRANSPLANTS

By
Bi11 Helms
Wyoming Game and Fish
Lander, Wyoming

Wyoming's bighorn sheep trapping program was initiated in 1934, but
did not operate consistently until 1956. A total of 722 bighorns have been
transplanted since 1956, The grand total since 1934 is 762 head. Several
areas within the state have received sheep from the Whiskey Mountain area,
as well as the states of South Dakota, New Mexico and Utah. Some of these
areas in Wyoming now have or will have hunting seasons as a result of the
transplanting program. A few recent plants cannot be fully evaluated as to
their success or failure at this time. 3Some of the plants made did not
expand as desired, but token populations still exist in these areas.

Wyoming's bighorn sheep trapping program was initiated in 1934 in Flat
Creek Canyon out of Jackson, Wyoming., Twenty sheep were caught and taken to
the Big Horn Mountains. HNo further trapping was recorded until 1949. The
trapping in the Whiskey Mountain area at Dubois, Wyoming was started in
December of 1949, However, this was not on a continual basis until 1956. At
this time, the trapping program was carried out to provide animals for our
Syb1lle Research Station located southwest of Wheatland, Wyoming. The main
objectives were to furnish bighorns for research studies and use the surplus
from the herd increase for transplanting to other areas. However, the sheep
taken to Sybille never increased fast enough to provide any stock for trans-
planting. The jidea of having "brood stock™ to furnish animals for transplanting
from Sybille was abandoned. It was determined that any sheep for other sites
would have to come from the regular trapping program in the Whiskey Mountain
area.

Since 1934 we have transplanted 762 bighorns. Since there was 1ittle
trapping done between 1934 and 1956, the majority (722) of the sheep have
been captured between 1956 and 1973. Our yearly catch has ranged from 0 to
136. The best season we have experienced was during the winter of '72-'73
when we caught the 136 head. We have furnished bighorn sheep to South Dakota,
New Mexico and Utah.

We try to take one ram for every seven ewes, but the selection of a good
ratio of ewes and rams in trapping is not always feasible. Early in the
trapping period there are usually sufficient numbers of rams available to
capture with the ewes and Tambs. Toward the end of the season many of the
rams are not available because they have gone to higher elevations. The
rams we transplant are the yearlings, two-year olds, and three-year olds.
Rams are not usually placed in the trucks until all the ewes and lambs are
loaded. They are put in the box with the adult ewes when there are too few
to be taken in a separate truck.

The sheep we capture are given an injection of Bicillin before they are

put into the pickup box used for transporting them. All sheep are eartagged
in both ears. The date of capture, sex and age of each animal is recorded
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for the corresponding numbers. Normally, the adult ewes are Titted with
plastic neckbands to aid in identification of the transplanted animals.

However, we have found that some of these neckbands have been tightened
(probably by other sheep pulling on the stubs sticking out of the buckle).

There have been several instances where this has resulted in death to the sheep.
This problem can easily be remedied.

The sheep are transported in specially constructed boxes that cover the
backs of the four-wheel drive pickups we use. The boxes are designed to
provide good ventilation and are high enough to allow the adult sheep to
stand. Adequate ventilation is a must for the sheep, especially for the time
immedfately after loading. The bed of the pickup is covered with a layer of
sawdust. Thisz gives the sheep adequate footing and comfortable bedding.

The technique we try to employ at the release site iz to park the pickups
side-by-side with the back of the trucks facing uphill toward the area the
animals are supposed to go. All boxes are opened at the same time to allow
the sheep to escape at once. This has proven to be satisfactory on most of
our releases, but we still get a few animals that “run blind" and go in any
direction they please - including back into the truck. The sheep are released
in, or a5 close as possible to the area we want them to become established in.
Attempts to hold bighorns within fenced pastures at the transplant sites have
met with both success and failure. The successful attempt was on a plant
made to a pasture of about 40 acres that was fenced with 5-1/2 foot net wire.
Only one ewe jumped the fence during the holding period from February to July,
but sheé would Jump in and out at will. The unsuccessful attempt was due to
the snow that drifted over the fence, This allowed the sheep to simply walk
out over the drifts.

Most of the early transplants made were relatively small, numbering about

20 animals. In the mid-sixties, attempts to introduce more animals into an
area were initfated. This has been accomplished in varying degrees. Most
areas have recefved more sheep, but some of these have required successive
plants that have spanned two or even thres years. The success of trapping
sheap in our state is extremely unpredictable. This 15 the reason for some

of the plants being strung out over two or three years. Even with the ex-
tended period of transplanting, we appear to be getting positive results in
most instances. The important criteria seems to be the introduction of a
sufficient number of animals into the area before ceasing the transplanting.

Transplanting bighom shnﬂh in Wyoming has resulted in varying degrees
of success. It has been instrumental in establishing populations in several
areas. A few plants have not developed as we had hoped they would, but they
have established small populations. These small herds may only need to be
augmented with additional plants to reach the threshold population required
to produce significant increases. The initial plants of approximately 20
animals are not felt to have been adegquate. Our present attitude is that a
minimum of 40 sheep is necessary to establish a new herd.

The trapping and transplanting of bighorn sheep in Wyoming has been a
major factor in contributing to the establishment of hunting seasons in at
least three areas. An additional area will be opened for hunting in the near
future 1f the herd continues 1ts present rate of increase.
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Two other areas have received bighormns recently, but it is too early to
prognosticate the results of these plants. We have two areas with small
herds, Although these herds may only need additional animals brought im to
give the necessary stimulus for expansion, they are faced with problems of
greater magnitude that could neutralize all transplanting efforts. These
particular ﬁimlﬂms are: (1) competition with livestock and other big game
species, (2 pﬂ!dﬂl‘l? and accidental killing by deer hunters, and (3)
relatively small habitat areas.
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BIGHORN SHEEP TRANSPLANTING IN MONTANR

By
Reuel G. Jamson
Montana Department of Fish and Game
Missoula, Montana

Bighorn sheep were at a Tow ebb in Montana in 1941 when wildlife restora-
tion funds became available for research and management.

One of the first projects of the Wildlife Restoration Division was trap-
ing game animals in areas of abundance, and transplanting them to suitable
abitat in areas where the species was scarce or absent. In the case of big-

horn sheep, many of the transplants were reintroductions into areas where big-
horns formerly occcurred.

The first bighorn transplant under this program was made in 1942 when
11 were trapped in the Sun River Canyon and released at the Gates of the
Mountains north of Helena. Including this transplant, 643 bighorns in 39
di fferent groups have been transplanted in Montana (Table 1). The distribu-
tion of these releases is shown in Figure 1.

Sources for the transplanted sheep were the Sun River Canyon, the
Tarryall Mountains in Colorado, Wildhorse Island in Flathead Lake, and the
Entﬂnnn1 Bison Range. By far the greatest number was taken from the Sun River

anyon.

A transplant of 16 Colorado sheep was released in 1947 at Billy Creek
in the Missour{ River breaks. This is the former range of the extinct Audubon
sheep. The sheep were released In a Targe fenced enclosure and held until
1952, when they were released and the fence removed. The sheep scattered and
eventually disappeared. A similar procedure was followed with the Two Calf
Creek transplant (alsoc in the Missouri River breaks). These sheep came from
the Sun River area. This herd built up to more than 100, both inside and out-
side the enclosure, and some 1imited hunting was permitted. About three-quarters
of the herd died off during the severe 1971-72 winter. The remaining animals
are sti11 in the vicinity and are reported to be increasing.

There are several bighorn herds, established or augmented by transplants,
that are currently supporting 1imited hunting and thus are considered success-
ful. These are the Kootenai Falls, Thompson Falls, Highland Mountains, Anaconda
(01son-Fester), and Blue Hills populations. Approximately half of Montana's
huntable populations have been established or augmented by transplants.

In addition, the Two Calf herd in the Missouri Breaks is racnvur1n? from
a die-off, and the East Fork Bitterroot transplant appears to be increasing.
These may provide hunting in the near future. The Wildhorse Island (Flathead
Lake) herd is also a successful transplant. No hunting has been permitted by
the landowner, but sheep have been trapped and transplanted from the island.

Approximately eight transplants apparently failed to become established.
Several failures were in the Wolf Creek-Cascade area, where transplants totaling
121 bighorns have been made. The latest of these was made on the department's
Beartooth Game Range in 1971 and 1973. Sheep from these plants are surviving
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in the area, so their success is still undetermined. Several dead or dying
sheep, apparently from verminous pneumonia, were found or reported from the
earlier transplants in this area.

The success of some other releases is i1l undetermined. These are in
the Petty Creek area near Missoula, the Pryor Mountains and the Little Rockies.

The procedure for making bighorn transplants is similar to that for other
big game species. The area is inspected by Department of Fish and Game and
land managing agency personnel (chiefly the U. 5. Forest Service and BLM).
Then an inspection report describing the area and its suitability for the
transplanted species is written. This, together with proof of concurrence of
private landowners in the area, and a cooperative agreement with the land agency,
is signed by the Forest Supervisor or BLM District Manager, Forest Service
E.ngfunﬂ Office and the Fish and Game Commission, before the transplant can
e made.

Table 1. History and status of transplanted bighorn sheep herds in Montana

Location of Release No. Year Present Status

Gatas of the Mountains (Lewis & Clark Co.) 14 1942 Not successful
C.M. Russell Game Range (Garfield Co.) 42 1947 Failed after 1952

C.M. Russell Game Range (Fergus Co.) 31 1965 Sheep surviving in area
Sixteen Mile Creek (Gallatin Co.) 16 1954 Not successful
Wildhorse Island (Lake En+2 2 1939 Increased to 137 in 1957,
Wildhorse Island (Lake Co. B 1947 range base

Kootenai Falls (Lincoln Co.) 13 1955 Huntable population
Bull Mountain (Jefferson Co.) 23 1955-57 MNot successful

Blue Hills (Custer Co.) 13 1958 Limited hunting
Thompson Falls (Sanders Co.) 19 1958 Limited hunting

Doris Mountain, Lake Blaine (Flathead Co.) 14 1963 Not successful

Sheep Creek (Meagher Co. 18 1962 Not successful

Sheep Creek (Cascade Co. 21  1956-60 Not successful
Tobacco Root Mountains (Madison Co.) 25 1965 Mot successful

Highland Mountains (Madison Co.) 21 1967 Limited hunting
01son-Foster Gulch (Deer Lodge Co.) 25 1967 Limited hunting

Sieben (Lewis and Clark Co.) 34 1968 HNot determined

Petty Creek (Missoula Co.) 16 1968 Surviving - 11 1n 1974
Teakettle Mtn. (Flathead Co.) 15§ 1968 Mot successful

Bull River (Lincoln Co.) 33 1969 Surviving

Highland Mountains (Madison Co.) 30 1969 Limited hunting

Pryor Mountains (Carbon Co.) 78 1971-74 HNot determined
Beartooth Game Range {Lemﬂs & Clark Co.) 56 1971-73 Surviving

East Fork-Bitterroot (Ravalli Co.) 35 1972 Increasing

Little Rockies (Phi1lips Co.) 42 1972-74 Surviving & reproducing
Stillwater Canyon (Stillwater Co.) 6 1968-74 To augment native pop.
Total 643
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COMMENTS ON TRANSPLANTING

By
Valerius Geist
University of Calgary
Calgary, Alberta

I have found these last presentations on bighorns quite fascinating to say
the very lTeast. A number of years ago I wrote a number of states and provinces
trying to decipher the results and deficiencies of mountain sheep introductions.

At this time I started corresponding and 1ooking into European |iterature
on introductions of animals which biologically are rather similar to mountain
sheap, namely the fbex. However, I also had some experience with the movement
patterns and the manner in which domestic goats in the feral state had taken
over the landscape. This stimulated me toward thinking along somewhat unusual
1ines as far as the introduction of animals are concerned, animals which are
quite different in their bioloagy from such animals as have been successfully
managed on this continent. The successfully managed species are white-tailed
deer, moose, pheasants, rabbits and also waterfowl. These are characterized
by an ability to produce a surplus of young, a surplus of young which is
scattered to go and establish home ranges and new populations. This makes a
lot of sense in the biology of moose. You find that when habitat conditions
are bad, and therefore restricted. moose are confined to alluvial bottoms or
other refuge habitat. You may also find them confined to subalpine areas
where they can winter. It 15 from these refuge areas that they can disperse
into new habitat created by forest fires so that forest fire is, in a sense,

a very 1$ﬁurtant part of the habitat of moose. Moose have the adaptability to
scatter their young and occupy the newly created terrain. It is quite dif-
ferent with mountain sheep. Mountain sheep belong to a group of animals that
does not appear to disperse youngsters. They conserve youngsters. Everything

I know in the biology of these animals is consistent Hl& EEE view that when
dispersal does take place 1t takes place in different ways. 1 have noticed a
few examples that were mentioned here - for instance, you mentioned that just
prior to the die-off you found your sheep were dying off due to the introduction
of domestic sheep into the area, and behold, a number of miles away you dis-
covered a 1ittle band of sheep.

The 1iterature suggests that dispersal is correlated with ecological hard-
ships or catastrophies and is undertaken by groups, not by individuals. For
instance in the ibex introduction in Switzerland - and Switzerland has done a
lot to introduce the ibex - they found that the species dispersed aleng mountain
ranges, not across mountain ranges, and that they would disperse in correlation
with relatively hot, dry summers that produced a decline in the forage produc-
tion. In other words, when conditions got tight you found that groups of ibex -
not individuals - moved out and began colonizing the areas of the land that
previously had not been colonized.

I have been further fascinated by the figures that you have produced from

Montana. They corroborate and expand considerably on what previously was sent
to me from Montana. The ratio of successful to unsuccessful transplants was
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rather fascinating, too, because not all of the transplants have been successful.
There are some theoretical reasons why some transplants will not be successful.
If you have a continuous piece of habitat, uninterrupted by bands of timber or
timbered valleys, then one expects a qradual dispersal of sheep throughout that
habitat. If, however, the habitat 1s broken up into small patches, such as is
normally found in the Canadian Rockies, then one cannot expect to find sheep
recccupying these patches - without some help from us. Introduce them in the
conventional manner and you can rest assured that they will colonizae the
immediate vicinity of the release site, as long as the habitat is continuous.
(It could happen, of course, that under some c?rcum;tan:ﬁ the introduced popula-
tion overshoots carrying capacity and groups of sheep wander off in search of
forage. However, this has certainly not been the rule, although it may have
happened.) Under natural conditions small patches of habitat are held together
by very precise migratory movements, and home range knowledge appears to be
maintained traditionally. Young following old accept the home range patterns

of the 0ld. This has to be somehow duplicated during reintroductions of sheep
into mountains with patchy sheep habitat.

A number of years ago | thought that the best way to do this would be to
take young sheep and literally imprint them on human beings and lead them around
through this countryside. However, first you have to know your area very well,
you have to plot the range, you have to get a pretty good idea of where they
will be able to survive in winter and summer and fall, and so on. Then lead
tham through this area, so that they can develop knowledge of this country. I
thought at that timeé I had hit upon something original, very outlandish,
ridiculous according to conventional business. 1 am aware of that, but in fact
I had been upstaged by a good number of years by a gentleman you may know; his
name is Or. Tom Bergerud. Tom was faced with a problem of reintroducing caribou
in Newfoundland. At first they would dump caribou in one place that looked
11ke caribou country, and the animals would take off and you would never see
them again. This is what you would expect when you have a very open piece of
countryside that does not confine them naturally. They take off.

What Tom did was just what [ have indicated, but he made another elabora-
tion which is worthwhile noting. He and his helpers took the caribou calves,
imprinted them, and led them around the area where they wanted the population
to be. Then they put in (and this is an important point) wild calves they had
caught, so that now you had the imprinted ones as well as a group of wild ones
that did not have too much experience with human beings. The wild ones adopted
::e iame route that was now used by the animals that were familiar with the

untry.

True to expectations, because if you raise young ungulates you tend to
imprint them, the males tend to mistake you for a rival when they become
séxually mature. It can be quite embarrassing - very embarrassing, as a matter
of fact - and 1t can also be very troublesome as was found out. e caribou
bulls in the group that were more than 2-1/2 or 3-1/2 years old were found
wandering around Tumber camps in Newfoundland with rather unpleasant results,
as one logger was rescued from underneath antlers, & number of bulls were shot,
and a numbér of them had their heads caved in by axes. 5o what can you predict
after someone has shot all the marked animals and the populations have been
permanently ticking on and are being hunted at the present time? What I am
saying, therefore, is that leading young sheep is not nearly as ridiculous as

-100-



it sounds, because something similar has in fact been done and does work. 3o
this 1s one of the techniques that could be used.

I note that there is a tone of sadness inwvolved in bighorn management.
The tone of sadness is, "Look, we have been trying to look after these animals
for so many years, and they have not dispersed to occupy their original state
or increased to their original population densities.” [ do not see any reason
why we should not be able to reintroduce and establish new sheep populations.
I think 1t s possible to do this, provided the land is available and provided
we are Wwilling to experiment with some rather ridiculous techniques at the
same time. There 15 no reason whatsoever why our children and grandchildren
should not look at multifold populations of the bighorn populations that are
available today. I think that we have a great job ahead of us. [ do know
that reintroductions with various methods have been partially successful, and
I believe you can get better results. 1 am an optimist as far as bighorm sheep
and their future are concemed. Thank you.
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LAMBE MORTALITY

By
Terry Spraker
C5U Department of Pathology
Fart Collins, Colorado

Fortunately all of us have one common interest, and that's for the
preservation and maintenance of healthy and expanding bighorn sheep herds.
The material that Bob Lange and I will present is a problem on Pike's Peak,
Colorado. This problem may or may not apply to your area.

Some bighorn sheep herds experience all-age die-offs; others have 2 low
lamb survival, and some have both - other arseas have other problems. In
Colorado we have both lamb mortality and have had all-age die-offs. We,
that is, several personnel of the Colorado Division of Wildlife and personnel
of Colorado State University including parasitolegy, viroloay, bacterial and
pathology, are all working together on this problem of Tamb mortality.

The mafn study area is Pike's Peak. Pike's Peak ranges in altitude from
7,000 to 14,000 feet. Pike's Peak 15 a range west of Colorado Springs and
probably 1s 250 to 300 square miles in area. Sheep on this range winter and
summer on the same area, they do not - or cannot - migrate from the high summer
ranges to lower winter ranges.

The history of this herd it rather fuzzy. The population was estimated
fn 1950 to be about 300+ sheep. Population census, as you know, are at best
horrible. But let's use these estimated populations as trends instead of exact
numbers. They safd there was an all-age die-off in the Pike's Peak, Kenosha
and Tarryall herds in 1952-53.

It was said to have started in September 1952 on Pike's Peak. The sheep
that were necropsied were said to be in good body flesh, not in a state of
malnutrition and the Tungs were characterized by a verminous pneumonia. Unfor-
tunately, I do not know any more about the dead animals. An estimated 12 or
to animals survived the winter.

Following the die-off, the population steadily increased to an estimated
population,by the same biologist, of 300 sheep in 1970. Again 1 emphasize the
d:ffi:u1ny of accurate population census, but the herd did boom following the
die-off.

Game biologists noticed a 98 to 99 percent lamb mortality occurring in
the summer of 1971. The few lambs seen had a dull yellow, rough hair coat,
coughed and lagged behind in the herd.

In the winter of 1972-73, Bob Schmidt captured 75 bighorn sheep on
Pike's Peak. The regional biologist tald us there were 28 leqal rams on the
peak; well that winter (trapping for 3 months), we captured 33 legal rams.
Again, that is 33 rams, all of which were legal, out of 75 sheep. This winter
'?Ed;rnppngnﬂ? sheep and only 4 of the B89 were rams. What happened to the rams,
not know.
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Out of the 75 sheep that we captured in 1972-73, we aged them., Notice
we captured only 1 lamb, O yvearlings, 0 two-year olds and 5 3-year olds.

I realize it is difficult to age ewes over 4 years old, but it is rela-
tively easy to age lambs, yearlings,Z2-vear olds and rams., 5o it appears that
this lamb mortality has been going on for the past 3 to 4 years, It is also
important to notice that this Tamb mortality had been going on for 2-1/2 years
before 1t was even observed.

Before we start into the suspected pathogenesis of this lamb mortality,
let me tell you some of the habits of the sheep on Pike's Peak, First, the
range 1% in excellent shape; second, several of the ewes in late March of this
year, weighed between 165 to 185 pounds and were fat and in extremely good
condition. The population now is estimated to be about 100 animals, and about
75 percent of the population is collared.

The sheep have what we call preferred areas. These preferred areas have
Tots of escape cover and grass, There is a fairly constant number of sheep
on these preferred areas, but there 15 a mixing of these sheep. That 15, in
a preferred area you find 10 to 15 sheep, but, for example, 4 new sheep will
come into this area but 3 will leave, or 6 will come in and 4 will Teave, so
there is a continual turnover of sheep in these specific preferred areas,
although there is a fairly constant number of sheep on each preferred area.

Before we get into the pathogenesis of this lamb mortality, allow me to
review with you the 1ife cycle of Tungworm of sheep. Adult Protostyongylus
atilani 1ive in the parenchyma of the lungs, especially in the posterior dorsal
aspect of the diaphragmatic Tobes. They deposit eggs, these eggs hatch to
stage 1 larvae, These first stage larvae then migrate up the horizontal bronchi,
up the trachae, are coughed up and swallowed, then pass through the alimentary
canal and are dropped as feces onto the ground. The first stage larvae on the
ground are then ingested by snafls and insfide the snail develop for 3 to 4 weeks
to mature third stage larvae, or infective larvae. Then to complete the 1ife
cycle, sheep must eat these snails containing these larvae.

After the snail is eaten, the third stage larvae penetrates the intestinal
wall and probably enters the blood stream to go to the lungs. And here they
develop to adults and shed eggs again in 30 to 60 days. The main sticker of
this 1ife cycle is that some of the third stage larvae do not develop in the
lungs but instead stay in a dormant state in somatic tissue of the ewe until
pregnancy. During the last half of pregnancy these stored larvae leave these
somatic tissve, cross the uterus and infect the fetus. Ok, with a background
of these two types of life cycles of Protostrongylus stilesi, let's talk about
the pathogenesis of this lamb mortality.

An important fact is this lamb mortality could, and possibly does, occur
in several of our declining herds in Colorado at a percent of mortality that is
from very low - 5 to 10 percent to the extreme on Pike's Peak of 98 to 100 per-
cent mortality. And another important fact is as the population of sheep de-
creases, and here on Pike's Ppak the usable range is the same size, the sheep
continually pull themselves into the more highly preferred areas. 5o you see
the sheep remain concentrated on these small areas, thus mantaining a high con-
centration of lungworms on the range being used. And these preferred areas
are not overgrazed.
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CAUSE AND NATURE OF MORTALITY IN BIGHORN SHEEP

By
Bob Lange
CS5U Department of Patholoqgy
Fort Collins, Calorado

Terry has discussed the pathology as we see it in these lambs on the
range we have in Colorado - specifically Pike's Peak. The guestion is how does
this build up on the range - what has happened on the range that gets us in-
volved in this pathogenic situation - a cycle. Many aspects of the study have
been in relation to that. 1 have studied those portions of the 1ife cycle of
this parasite that occur on the range.

Usually when 1 start this talk, I like to give my definition of wildlife
management and how [ fit into it, because I am., as we have discussed earlier,
a diseasologist or parasitologist. My definition of wildlife management is
“the application through knowledge and collection of facts or principles which
will manipulate an animal population or several of them and the environment
toward achieving the desired end, be it beneficial or detrimental to the
animal or the environment.”

Now where does the diseasologist come in? In my opinion the diseasologist
is a too]l to be used when the application of historic management regimes in
obtaining desired goals has proven unsuccessful and not indiscriminantly in all
situations. That 15 in my opinion where we would use what we call & diseasolog-
i1st or parasitologist.

Well, let's start out with the slides.

First I'11 review the 1ife cycle that Terry introduced to you. This is
the Protostrongylus rushii here. It is one of the two species of Tungworms
found in bighorn sheep. This one 1¢ found in the air passageways and the other
one, Protoatrongylus stilesi, 1§ found, 1ike Terry said, in the parenchyma of
the lung. This 1s the adult parasite. Those are centimeters above.

Terry talked about the first stage larvae. This is the first stage.
There are a number of lungworms in bighorn sheep - this lungworm, Protostromgylius,
is characterized by this distinct tail. It has an inflexion here on the tail
where, as some of the others that you may see, have other characteristics that
allow us to distinguish them. As Terry said, snails are the intermediate hosts
in this 1ife cycle and they have been found naturally infected on bighorn sheep
ranges.

To show you what they look 1ike, these are the snails themselves. Here
are four genera of snails and this is the tip of a pencil. They are so small
that unless you look very carefully you will never find them unless you happen
to hit one of these spots where they are very plentiful.

This 15 Velomia - very common in Colorado. This is Ve = another

common species in Colorado. This is Pupilla blomdif which, in Colorado at
least, 15 the most important species of all of these snails in continuing this
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1ife cycle. This particular snail, one that we examined last summer, contained
63 of these third stage Tungworm larvae in it. That's in one snail, so we're
talking about a larvae that is quite small and with a Tot of snails concentrated
in an area, it has a hell of a potential of continuing or seeding the range with
this parasite.

This is Valomia ayelotrilla. Not important, just to give you an fdea of
what it Tooks 1ike. These are drawings. This snail is recognized by vertical
ribbing on the shell. This is the other member of this genus - Velonia pulohrilla.
5nafl introduced from the eastern United States and a drawing to show you it's
a smoother shelled snail.

OK, sagebrush, surprisingly enough, you can find these in sagebrush areas.
Underneath these bushes are mossy areas providing small foci of concentration
of these snails. If you pull apart these beds of moss you will be able to
locate snails usually in them.

This 1s the Trickle Mountain area in southern Colorado. You can find
them right here on what looks 1ike a windblown area. Pike's Peak is the
subject of this, though, so where do we find them on Pike's Peak? Where are
they concentrated on that area? This is typical Pike's Peak range. Another
view. We started by wondering what we could do to locate what we theorized
was there. These foci of infection, and by that I mean an area utilized by the
sheep where snafls could be found and which s also suitable for high numbers
:: ;nﬂ-ttzd snails, these are the components you would expect foci of infection

ave,

To start out, then, Bob Schmidt and others and ourselves spent a lot of
time on Pike's Peak with a topo map and marked in the areas that were possi-
bilities - areas which were heavily utilized by the sheep. After that we back-
packed into these areas and began collecting snails in the areas we suspected,
We would bring these snails back to the lab and look at them under a microscope
to get an idea of the level of infection in them. The next step was to get
back to these areas. We found very few snails in some areas and in other areas
we found lots of snails. Some of these areas, then, after we had been back to
the lab and examined them, we were able to cross off as unlikely sources of
:hls E:EIE because we found either few snails or those that we found were un-

nfected.

This is Pupilla blondif and because you can't see the characteristics on
it we have these drawings. It has a characteristic toothing pattern inside
the shell. This is one that I mentioned was most important in Pike's Peak range.

This 1s the other one [ mentioned, Veriige, and this is Voowilws fulvus
another snail that's not quite as important in Colorado.

This 15 the snafl after it's infected. First stage larvae when it enters
the snail cannot infect a sheep. The first stage larvae s found on the ground,
defecated in fecal pallets. That larvae also 9% incapable of infecting a sheep,
It will die on the range in time if it does not enter a suitable intermadiate
host and | mentioned the ones that can serve. After it enters a suitable inter-
mediate host 1t must develop to be infective. The third stage of this parasite
develops a black cuticle and you can look at these under a dissecting microscope

just as you can there. There are two of them.
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Dissected out, this 15 what this parasite looks 1ike - 5ti11 having the
characteristic tail. This is a finer magnification of the same tail.

Ok, where do you find these snails? If you're looking at a range vou
want to know where to Took. Well, you can find them in some numbers almost
anywhere. This 15 a slide of western Colorado in pinon pine/juniper type
country, very dry country, and I can find snails here. This is mountain
mahogany and 1f you will look in the 11ttle bit of duff and leaf material
underneath these plants you can find them. and this s an area that is con-
sidered a desert in western Colorado. You won't find them underneath these
pinon pines for some reason.

S50 we approach the last part of this study, the quantification of these
areas - that is the degree of utilization, what's in them, what's their exposure
and that sort of information.

These areas were bedding grounds, feeding grounds and lambing grounds.

The lambing grounds did not prove to be foci of infection; the summer bedding
and feeding grounds were.

This is a typical summer bedding ground, and here's a group of rams on
Pike's Peak. We found, in those areas where we had large numbers of snails
that we had dense mats of vegetation, an absence of evergreens, damp soil or a
good deal of organic material, protection from wind/cold dessication, and south
to southeast exposures. This is what proved to be one of the foci of infection
and this is a better look at what a foci of infection is.

In this kind of area, if you peel back the grass at the edge of these
rocks you can find large numbers of snails. This is another sort of area. We
looked over 13 areas. Two of them gualify, in my opinion for feci of infectionm.
The point 15 that we have concentrations of sheep in different areas on a
range. Unly a few of these areas are going to be sources of this infection,
sources of the continuing of this 1ife cycle. In this case two of them, areas 9
and 10, were selected. One of these had 49 out of 173 snails infected and the
gther one 7 out of 36.

In quantifying these areas we wanted to know their density of snails
and parasites and snails themselves. For sheep utilization, we wanted to be
able to characterize this in some way - to be able to say that the sheep were
using this areéa more than another area and show that portion of foci of infec-
tion that we were interested fn. We did that, an imperfect way, but the best
we could come up with, by collecting at random from standard sized plots, the
feces in the area we thought were foci and then going 200 yards away and again
collecting at random from plots of a standard size, feces from that area. In
that way we were getting a relative usage of these two areas.

We did the same with snails. We collected snails in that area and out-
side of 1t and compared the levels of infection in the snails in that area
and outside of it. We did that in the two areas that looked T1ke potential
focti of infection.

In area 9 this shows the relative usage by the sheep and this shows the
number of snails we found per meter squared. Now I'm talking about live snails
here and the levels of infection in those snails. This is the second of those
two areas - shows the level of infection and the number of smails. We also
found up to 1600 shells per square meter in these areas. By multiplying that
out over a foci you can see the potential of this thing in a very, very small
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area, and if the sheep are using that area a lot, then there is a potential
for completing this 1ife cycle.

The size of these areas [I'm talking about 1s surprisingly small. The
first area was perhaps 40 yards by 10 yards, very small, and the second area
was about 50 by 100 yards. And so it 15, in some cases, 1ike looking for a
needle in a haystack. These are the species of snafls we found infected on
that range, and as you can see, 5 out of 6 possibilities were found there.
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EFFECTS OF LATE PREHISTORIC AND EARLY HISTORIC ESKIMO HUNTING
OF DALL SHEEP IN NORTH ALASKA: EXAMPLES OF ABORIGINAL OVERKILLLS

By
John Martin Campbell
Maxwell Museum of Anthropoloqy
Albuquerque, New Mexico

There 15 a tendency among many to romanticize man's relationship with
nature in bygone times as compared with his relationship with nature today.
One cannot deny that during the past several decades North Americans have
witnessed the accelerated destruction of the natural environments of this con-
tinent by human population growth and technological advance. Further, in
spite of modern education and transportation most of us possess very little
practical or theoretical knowledge of natural history. One may imagine, for
example, what the results would be if one hundred people were chosen at random
on the streets of Montreal or San Francisco and asked to describe one or two
morphological differences between a mountain goat and a bighorn sheep. Prob-
ably the results would not be very much different i1f the same question were
randomly asked of both students and faculty on just about any North American
university campus.

On the other hand, it i5 false to think that in the old pre-agricul tural
(or nonagricultural), pre-industrial days, God, man and nature related together
in unified and harmonious fellowship. It is true that the native hunting,
fishing and gathering peoples of the New World had intimate practical knowledge
of their natural environments, It is also true that the members of some or
many of those nmative societies treated their lands with a certain reverence
that i1s sadly lacking in modern day culture. HNevertheless, there is neither
archaeclogical nor ethnographic evidence to support the proposition that as a
general rule they 1ntt~nt¥una;l1:.r practiced conservation in order to ensure con-
tinuing abundances of natural resources. Indeed., at least occcasionally.
aboriginal native American hunters severely reduced populations of food species
over large land areas. The purpose of this essay is to document examples of
how such overkill occurred.

The data presented here refer to (1) modern day populations of Dall sheep
{Ovio dalli) in the central Brooks Range, Alaska (Figures 1 and 2); (2] rela-
tive numbers of Brooks Range Dall sheep as they have been observed over the
past 90 years; (3) the economic history of the Nunamiut Eskimos; and (4) the
effects of late prehistoric and early historic Nunamiut predations on Dall sheep.

Recent Sheap Populations. Figure 2 shows a central Brooks Range region
of about SOD0 square miles which between September 1, 1968 and September 1,
1971, contained an estimated total population of 4425 Dall sheep. Population
density was therefore .88 individuals per square mile, a figure which falls
within fairly high annual density ranges for this species elsewhere (Murie 1944,
Gefst 1971, V. Geist pers. comm.)Z/ HNumbers of sheep within areas A to R,
inclusive, in Figure 2 are those observed in July and Auqust of these years,

-108-



. o 1 ﬁ.—
_-u |

._f.__.. 1

..J.._.

B

N

Y

Y D0 Didideg

e I Doy

-t

-5

RASE|Y JO dEN - | aunbgg

e w ._“.
- = -
gy "
T 3
L
pr MiNiag -
-
adlm
]
i
=]
-
i
L
-
L
e
s
kr
L e - L] —. = : -
e,
ol
VHSVIV
Jo dupg
L™
il



*BASELY
“abuey syoodg |RLjuad ayy up daays [|eg 4o suopieindod Aep udapoy 2 @4nb |4

5

-110-



but most of the areas annually contain more or less discrete populations of
about the sizes noted. For example, the 440 sheep in Area B (Figure 2)
seasonally migrate among its mountains, but generally remain within this area
throughout the year.

Nearly all regional sheep habitat 11es either north of the tree 1ine,
which in the John F.?m' valley is 18 air miles southwest of the summit of
Anaktuvuk Pass (Figure 2), or above timber line, which in the middle John River
valley occurs at 5¥1l;|ht'r_'|f more than 2000 feet. On the John River we have ob-
served sheep as low as 1000 feet, but such exceptions are uncommon. Typically
they are restricted to the barren uplands, from 2000 to 6000 feet. They only
occasfonally venture fnto the trees, and on the other hand they almost never
occur north of the northern front of the Brooks Range (indicated by the upper,
northern perimeter of the region depicted in Figures 1 and 2). Therefore, as
reflacted by these data, Dall sheep are relatively sedentary, and in this
region their distribution 15 bounded on the north by the Arctic Slope, and on
the south by the Boreal Forest.

No domesticated ungulates graze the sheep ranges shown in Fiqure Z,
and the only other large, wild herbivores which are present in the reglon,
moose (Aloes aloes) and caribou [ ifer arctious), do not compete for pasture.
From both our own observations and those of Rausch (1951) the sheep of this
region appear to be relatively free of disease. At present, regional human
predation 1s minimal. Hunters now annually take fewer than 100 sheep from
the total population of about 4500. In fact, many of these animals live out
their 11ves without seeing man. Their two major natural predators are the
golden eagle (Aguila chrysaetos) and the wolf (comis lupus). The former is
common, and the latter is abundant. Between them they annually take an un-
determined, but probably fairly substantial, number of sheep, most of which
are subadults. Considering these several factors and the fact that the sheesp
population density 1s high, the total ional sheep population probably is
very close to that of the carrying capacity of this part of the Brooks Range
(V. Gefst, W. W. Huey, W. G. Freeman, W. 5. Sandfort, pers. comm.).

Former Sheep Populations. Since shortly after 1910, sheep populations
appear to have been large in most of the Brooks Range, including the region
shown in Figure 2. Among other writers, Smith (1913) reports that they were
fairly common on the upper Alatna River, and plentiful on the headwaters of the
Noatak River (Figure 1). Smith and Mertie (1930) observed them to be common
in 1924 on the upper Colville River, and fairly numerous on the head of the
Ki111k River, and on April Creek (Figure 1). From 1929 to 1931 Marshall (1933,
1956, n.d.) reports them to have been numerous from the head of the Alatna
River, eastward to about the Dietrich River (Figure 2). For the period 1940-
1952 Bee and Hall (1956) remark that they were common to numerous in the moun-
tains west of Chandler Lake (Figure 2) in parts of the Romanzof Mountains
(Fiqure l!. and at the head of the Colville River. In a summary of observations
they say “the Dall sheep iz widely distributed in the Brooks Range and s
gﬁgfrul1y a common mammal wherever steep slopes are present” (Bee and Hall 1958,

The above references, while not exhaustive, are typical of the historical
literature which testifies to the relative abundance of Brooks Range Dall sheep
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during approximately the past six decades. By contrast, both ethnographic

and historical accounts establish that from sometime before 1885 until about
1910 sheep were generally very scarce in the Brooks Range. Numamiut Eskimo
informants say that sheep were nearly absent from the central reglion (Figure 2)
during the period of about 1900 to 1910, and as noted below they recall that
sheep could hardly be found during the starvation winter of 1906-1907, nor
again during the famine of 1910-1911.

The earliest written reference to the region shown in Figuré 2 15 that
of Stoney (1899), who, traveling overland along the Brooks Range divide from
the Kobuk River (Figure 1), reached and named Chandler Lake in 1885, He does
not mention seeing Dall sheep on this journey, and in further general reference
to the central and western Brooks Range, he remarks that “...sheéep are not
numerous; they 11ve in the mountains and are very wild" (Stoney 1899,839).
Similar reports from the central and western Brooks Range are provided by
Cantwell (1887), McLenegan (1887), Tewnsend (1887) and Mendenhall (1902),
who, while they 11ist other animals, either fail to mention Dall sheep, or re-
mark on their remoteness or scarcity. Cantwell and McLenegan explored the
Kobuk and Noatak River, respectively, in 1885, but do not mention this species.
Townsend, who as naturalist accompanied Cantwell's party, says in reference to
sheep only that "I saw a skin of a mountain sheep in the possession of a native
of the lower Kowak (Kobuk) River, and saw several spoons made from their horns.
EE? natives told us of 1ts existence in the high hills inland" (Townsend 1887,

Mendenhall, who explored the Kobuk and Alatna Rivers in 1901, says that
"A few white mountain sheep are killed in the high country about the head of
the Allen (Alatna), the Colville and the Kowak (Kobuk), but this game is not
at all abundant (Mendenhall 1902, 56). The earliest written description of
the upper John River and Anaktuvuk Pass (Figure 2) is that of Peters (1904).
He traversed the John River valley twice in 1901; the second time crossing
through the pass and down the Anaktuvuk and Colville Rivers to the Arctic
Coast (Figure 1), It is doubtful that he and his companions actualily sighted
Dall sheep anywhere along this route, although they ascended a number of
mountains along the John River, but he has left the somewhat cryptic observa-
Eign that "...signs of goats were freguent on the mountain tops”™ (Peters 1904,

By far the most detailed early historic accounts of Brooks Range Dall
sheep are those of Leffingwell (1919) and Anderson (1913), and because these
meén explain the former scarcity of sheep, their remarks are worth gquoting at
some length. Leffingwell explored parts of the eastern Brooks Range in the
years 1906 to 1908, 1909 to 1912 and 1913 and 1914. As of his last year in the
field, he reported thzt a few Dall sheep were left on the headwaters of the
Canning, Sadlerochit and Hulahula Rivers (Figure 1), but that the Eskimos could
no lonoer depend on them for food. He explains that, “As the caribou decreased
in number, the natives (Nunamiut Eskimos) began to hunt the mountain sheep more
energetically. Dall's sheep formerly were abundant everywhere in the mountains,
b$t they have already been cleaned out from the lower parts of the larger
rivers.”

And further that..."Until recently the Jago and Okpilak Rivers (Figure 1)

were taboo (to the Nunamiut Eskimos, as also noted by Ingstad £19543), and
the sheep were undisturbed. The writer's party was the first to go far within
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the mountains on the Okpilak. Sh were constantly seen, as many as 40 or
50 in a day. The high Romanzofs will always be a refuge, so that these sheep
will not be entirely exterminated"{Leffingwell 1919, 63).

Anderson, who 1in 1908 and 1909 reconnoitered parts of the eastern Brooks
Range and Arctic Slope, as far west as the mouth of the Itki11ik River (Figure 1),
reports in even greater detail, as follows: "Sheep were formerly quite numerous
on the heads of nearly all the rivers on the Arctic side of the (Brooks Range)
divide, at least as far west as the Colville (River). It is probable that untfl
comparatively recent times, before whaling ships began to winter at Herschel
Island (Figure 1) in 1889, the sheep were not much hunted in this region. The
population was sparse, and the caribou were larger, more abundant, and more
easily taken. e gradual extermination of the caribou in northwestern Alaska,
combined with other causes, has for many years induced Eskimo from the rivers
at the head of Kotzebue Sound (Figure 1) to move across to the Colville, at
the same time that many Colville ?Huﬂﬂl‘l‘liutj Eskimo have gradually moved east-
ward, occupying one mountain valley after another until the sheep became too
scarce to support them...(in) the Endicott Mountains (Figure 1) sheep (are)
much more common on the north side of the divide than on the south side. although
the south side 1s an uninhabited wilderness...On the Hulahula River...we found
two families of (Numamiut) Eskimo sheep hunters. One of these Eskimos had in
this small river valley killed 30 or 35 sheep from June to August 1908, and
37 from September 1908 to May 1909, subsisting with his whole family almost
entirely on sheep meat. This man's clothing from head to foot was made of
sheepskins, his tent of sheepskins, and even his snowshoes strung with sheep-
skin thongs...Although the numbers of sheep have been greatly reduced, | believe
that a few are st111 found near the head of every mourtain river from the
Colville to the MacKenzie (River, Figure 1). The natives (Nunamiut Eskimos and
presumably others) hunt strictly for meat and skins, and the habitat of the
sheep prevents the hunters in this particular region from picking up sheep as
& $ideline to other game hunting and trapping. When a Tocal influx of hunters
cuts down the number of sheep beyond a certain 1imit in some mountain valley,
préssure of hunger soon causes the people to move out, Word 15 passed along
that the said river 1s starvation country, and an automatic closed season
affords the sheep a chance to recuperate" (Anderson 1813, 508-10).

As reviewed above, recent Brooks Range populations of Dall sheep are far
greater than those which existed in the period which spanned from sometime
before 1B85 until about 1910. Further, as documented by Leffingwell and Anderson,
the inland Eskimos, the Nunamiut, slaughtered large numbers of Brooks Range
sheep, indeed they nearly exterminated some Tocal sheep populations during at
least the latter part of this period. As I will c¢oscribe, on the basis of more
recently collected data, Anderson's (1913) remark., as quoted, appear partially
incorrect as concerns the human history of north Alaska, as well as in regard
to certain territorial characteristics of the interior Eskimos. Nevertheless,
both his and Leffingwel1’s (1919) accounts of how the sheep were reduced are
not only strongly supported, but are amplified by what is known of the former
gconomy of the Nunamiut.

Nunamiut Eskimo Economic History. The members of several Eskimo and
Indian societies hunted Brooks Hange Eall sheep. From west to east on the
south side of the mountains they included the Noatagmiut Eskimos of the lower
and middle Noatak River; the Kovagmiut Eskimos of the Kobuk River; the Koyukon
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Indians of the Koyukuk River (Figure 1), its southern tributaries and most of
the lengths of 1ts northern tributaries: and the Chandalar Kutchin Indians of
the upper Chandalar and Sheenjek Rivers and their tributaries (Figure 1)

(0sgoed 1936, Giddings 1956, 1961, McFadyen 1966, McKennan 1965). North of

the mountains, but extending s1ightly south of the divide in many localities,
lay the territory of the Nunamfut Eskimos whose bands occupied nearly a]1 of the
northern Brooks Range, and Arctic Slope from the Utokuk River (Figure 1) on

the west, to the Canning River on the east (Campbell 1962a, 1968b, Gubser 1965).
A1l of these Eskimo and Indian groups shared numerous economic and demographic
characteristics. Their hunting technologies were nearly identical, and among
several of them, major food resources were the same or similar. Their popula-
tions were small and their population densities were low. For example, in

late prehistoric times the Nunamiut held an area of about 66,000 square miles,
yet their combined bands probably contained a total of no more than 1100 to 1400
individuals for a maximum density of .02 persons per square mile (Campbell
1962a, 1968b).

As noted above, Dall sheep were hunted by members of all of these several
Eskimo and Indian societies, but the mountain bands of the Nunamiut had most
direct access to sheep. Thus 1t is to them, and especially to their commnities
in the central region (Figure 2}, that main attention is directed here. Nunamiut
local bands, which usually contained 35 to 40 persons (6 to 10 families) and
about an equal number of sled dogs, occupied the headwaters of neariy all major
north-flowing streams 1ying within Nunamiut territory (Gubser 1965). Numamiut
oral history implies that they have 1ived in the Brooks Range and on the Arctic
Slope for many centuries (Ingstad 1954, Gubser 1965), and it may be true that
their culture memory includes events which occurred far back in time. However,
from the archaeclogical evidence, one must conclude that Nunamiut occupations
of the northern Brooks Range and Arctic Slope date only to perhaps 1600 A.D.,
and that they did not intensively settle these areas until approximately 200
years ago or slightly earlier. Further, it would appear that preceeding the
intensive Nunamiut colonizations and settlements of about two centuries ago
there was a span of 600 to BOO years or more when most of the interior from the
Brooks Range divide northward contained few if any human inhabitants (Irving
1953, 1954, 1962, Campbell 1962a, 1962b. E. 5. Hall, Jr., as cited in Campbell
1968a). In other words, as reflected by the archaeclogy, one sees here an
example of a hunting people quite rapidly moving into a region which had more
or less lain fallow for several hundreds of years.

In the high valleys of the central region the positions of the largest
as well as many of the smaller Nunamiut settliements were mainly predicated upon
ease of access to migrating caribou - the animal which was by far the single
most critical mainstay of Nunamiut economy (Solecki 1951, Ingstad 1954, Spencer
1959, Campbell 1962a, Gubser 1965), and the interception of which, durin% the
igrﬁng and fall migrations, was facilitated by the enclosing mountain walls of
e valleys (Campbell 1870). Because of their scarcity, food plants were very
11ttle used, and birds comprised only two or three percent of the annual diet.
The major secondary Nunamiut food resource was fish of several species, which
most importantly included the lTake trout (Salvelinus memayoush). The Nunamiut
therefore placed their largest settlements beside the scattered bodies of water
which contained this and other fishes (Campbell 1968b), and which also lay in
the paths of migrating caribou. Hence, for example, there were more or less
E-rmanent Nunamiut encampments at Chandler, Tuluak (Tulugak) and Ulu (Itkillik)
akes (Figure 2). At these and similar lakes, herds of caribou were driven into
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the water, where the animals were lanced from kayaks. In the nearby terrain
EEE hnr?;EETrE also impounded and snared [Stoney 1889, Rausch 1951, 1953,
SEr -

Among other food mammals, the arctic ground squirrel (Cittelus wndulatus)
and Dall sheep, in that order, were next in importance to caribou (Campbell
1968b). Ground squirrels ranked high because of their widespread abundance on
the high arctic slope and in the mountain valleys where in Summer, & predictably
lean period of the year, théy were snared in large numbérs, Sheep wére pursued
the year around, but also mainly during the warm season, and were killed with
bows and arrows, and by snaring (Anderson 1913, Rausch 19571, Ingstad 1954,
Gubser 1965). MNunmamiut informants state that the latter technique was the more
effective and most often emploved.

Ground squirrels, and sometimes sheep as well, were taken close to the
lakeshore encampments, the headquarters settiements of the various bands.
Depending upon the season, members of each community also occupied other smaller
settlements for purposes of caribou and sheep hunting as well as for other
aconomic reasons. To obtain the necessities of 11fe, each Nunamiut band there-
fore acquired a territory of some 3000 to 5000 square miles, portions of which
were shared with other Nunamiut bands (Campbell 1968h).

Beginning probably as early as 1850, 1f not earlier, the Nunamiut, via
native routes, infrequently began to receive items of European-American manu-
facture, among which were glass beads and steel blades. Later in the 19th
century they acquired a few firearms - :aq and ball smoothbores, followed by
repeating, breech loading rifles (Campbell 1962a). Importantly, however,
ethnographic accounts support the archaeological conclusion that in at least
the central Brooks Range firearms did not come into use as everyday weapons
until very shortly before 1900 (C. W. Amsden, L. R. Binford, pers. comm.).
Until that time, fish and game were taken with a variety of projectiles, lances,
leisters, deadfalls, snares, impoundments, hooks, gorges and nets; all of
native manufacture and all highly effective. They were so effective, for ex-
ample that Stoney (1899) notes that an 1884 water drive at Chandler Lake
(Figure 2) resulted in the ki1ling of far more caribou than could be consumed,
and our archaeological surveys have revealed other early instances of hunts in
which caribou overkill occurred elsewhere in the central region.

There 1s no similar regional evidence for overkill of Dall sheep in the
sense that animals taken were permitted to go to waste, but an archaeoloegical
site near a mineral lick in the upper John River valley (Figure 2} 11lustrates
the efficiency of late prehistoric Nunamiut sheep hunting. Probably this camp
had been occupied by no more than four to six hunisrs, or possibly two or three
families, and for only a few weeks 1f not for only a few days. Its ruined
structures included a cache in which we counted mandibles and mandibular frag-
ments of 18 to 20 adult (and perhaps large subadult) sheep. Because we did not
excavate the locality, this count must be considered the absolute minimum of
the number of individuals of this species i1t contained. Parallel examples
could be cited regarding Nunamiut efficiency in taking fishes, birds and other

mammals.

One sees here, therefore, a highly sophisticated aboriginal food getting
technology which enabled the people to obtain fish and game with relative ease.
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Indeed, following extensive excavations of a large Nunamiut settlement at
Tukuto Lake (Figure 1), whose occupations spanned the period of about 1500-
1900 A.D., E. 5. Hall, Jr. (pers. comm,) concluded that the Nunamiut were
able to take as many caribou before their adoption of modern arms as after-
ward, and our data 1mply this was also true in regard to sheep. 5till, the
Nunamiut chronically suffered from hunger, not because of inadequate tools
and techniques, but because of the nature of their physical environment -

the near absence of food plants, and the characteristics of the food animals,
including most importantly the habits of the caribou.

As noted, summer was a predictable season of hunger, even though at
certain seasons of the year the highly gregarious caribou, the Nuniamut
mainstay, were usually extremely plentiful. For example, while one can reckon
total present-day populations of Brooks Range Dall sheep in a few tens of
thousands, within the past decade the total number of Brooks Range caribou,
including the so-called Porcupine herd, has been quite possibly 500,000
(Skoog 1968). It is not unlikely that they were as abundant a century ago,
but tﬁar travel so fast and are so migratory (on our own observations many
of them in north Alaska annually trave] 400 to 600 miles or more) that in their
yearly rounds they cannot be followed overland, and in the mountain valleys
they may usually be intercepted only in spring and fall,

Caribou killed during the spring migration could not be preserved as long
as those taken in fall, which remained frozen until eaten. Thus, during much
of each summer, when caribou were practically absent from the mountains, fish,
ground squirrels and sheep were the animals most heavily relied upon. These
and a few other minor resources, while usually adequate to see the people
through until the fall caribou migration, were often barely sufficient to
provide the actual dafly food requirements of the combined human and canine
population of a Nunamiut band.

. Skarland, as cited by Solecki (1951), estimated that before 1950
an Arctic Slope Nunamiut family of six individuals (and presumably their dogs)
required a minimum of 70 (adult) caribou a year, an estimate that is supported
(as 1t applies to Nunmamiut who 1ive both on the Arctic Slope and in the moun-
tains) by my own ethnographic work, and that of C. W. Amsden and L. R. Binford
(pers. comm.) as 1t applied to the Nunamiut who 1ived both out of the Arctic
Slope and in the mountains. Live weights of six adult male caribou taken near
Anaktuvuk Pass in February, November and December averaged 192 pounds, and
those of eight adult femalez taken in April and November averaged 178 pounds
(Rausch 1951). Rausch (1951, 189) remarks that "all weights were taken when
the bulls were thin and without antlers. A big bull in September would weigh
as much as 350 pounmds."

When one considers all the other food resources which were required in
addition to these caribou, one appreciates why the people and their dogs were
fnvarfably more or less hungry during summer, or at any other time when they
were without their single major food animal. Hunger affecting individuals,
families and larger groups in varying degrees also resulted from human error,
bad weather and bad luck. These are the usual concomitants of a hunting way
of 1ife, but they have more critical conseguences in the arctic than in more
southern regions which contain greater numbers of species and longer food
chains.
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Under these conditions of normal economic stress, including the Tean
summers, our Nunamfut ethnographic and ethnohistorical observations over the
past 18 years, and the more recent studies of L. R. Binford (pers. comm.)
imply that each mountain Nunamiut family annually consumed three or four adult
ball sheep, or their equivalent weights in subadults. Live weights of four
adult males taken near Anaktuvuk Pass in February and October averaged 143.75
pounds, and an adult female taken in October weighed 115 pounds (Rausch 1951).
Rausch (1951, 194) states that “some old rams probably weigh as much as 250
pounds and old barren females weigh more than the younger, breeding females."”
From these few welghts of Barren Ground caribou and Dall sheep, and from their
1ve weights in other regions (Burt and Grossenheider 1964), one must conclude
that 1f at any time 1t became necessary to substitute the appreciably smaller
sheep for the caribou as the main food animal, larger numbeérs of sheep would
be required to provide the same amount of meat. Considering the unpredictable
nature of the caribou, 1t is not surprising that cccasionally the Nunamiut
made, or attempted to make such substitutions.

For example, abnormally severe economic stress was suffered during those
infrequent years when in Spring or fall the caribou failed to travel one or
more of their customary migration paths. As remarked below, the more extensive
of these temporary disappearances of the caribou have not been fully explained,
but 1t is documented that from time to time they occurred (Stefansson 1913,
Anderson 1913, Leffingwell 1919, Larsen and Rainey 1948, Ingstad 1954, Gubser
1965), and that among both the interior Eskimos and the meighboring Indians
they caused terrible hardship, including sometimes death by starvation (Gubser
1965, McKennan 1965, pers. comm.; C. W. Amsden and L. R. Binford pers. comm.).
Obviously, secondary food resources, amonqg which the Dall sheep was important,
were exploited more intensively than usual during such periods.

Nunamiut populations and territories remained essentially as described
above until about the end of the third quarter of the 19th century, but by
approximately 1880 their numbers began to decline. These reductions were
ﬁrimlrily initiated by the American whaling industry which drew some of the

unamiut to the Arctic Coast for the purpose, among others, of filling the
ranks of the coastal Eskimo whaling crews which were being rapidly decimated
by introduced diseases (Stefansson 1913). In turn these same diseases, carried
inland by Eskimos, took their toll of both those Nunamiut who emigrated and
those who remained in the mountains (Brower 1942, Gubser 1965, 5. Paneak pers.
comm.). Somewhat later, beginning shortly after 1900, the fur industry and
particularly the high cash value of the coastal dwelling arctic fox (Alopex
lagepua) attracted other Nunamiut northward (Gubser 1965), and in about the
same period, because of gold discoveries on the Koyukuk River (Camden 1902,
Marshall 1933) sti11 others immigrated to the south.

These were major reasons for the human depopulation of the Arctic Slope
and northern Brooks Range, which by 1920 was 1iterally complete. From about
1920 to 1938 it appears that not a single Nunamiut Eskimo remained anywhere
in the interior north of the Brooks Range divide (Gubser 1965). Another de-
cisive factor, however, was the virtual disappearance of the caribou from much
of Nunamiut territory in the early years of the present century. Explanations
for this decline include statements that they were nearly exterminated by
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overhunting on their summering grounds near the Arctic Coast (Stefansson 1913)
and that they emigrated eastward into Canada (Ingstad 1954), (See Skoos 1968
for a detailed historical review of movements and relative populations of north
Alaska caribou herds during the peried of roughly 1937 to 1957). In any case,
between about 1900, or s1ightly earliier, and about 1912 or 1915, caribou were
repeatedly either scarce or absent from their customary migration paths in the
central Brooks Range and on the central Arctic Slope. As a direct consequence,
6 to 10 percent of the total number of Nunamiut who still resided in the central
region starved to death in the winter of 1906-7 (C.M. Amsden pers. comm.). It
is appropriate to the aims of this paper that when I asked an older Nunmamiut
informant why, during that winter, the Eskimos did not survive by hunting sheep,
he expressed a shared opinion by saying, "There weren't any."

Beginning in 1938 some of the widely scattered surviving Nunamiut returmed
to the Brooks Range to reestahlish one band in the upper Ki11ik River valley
and another at Chandler Lake (Gubser 1965), and to find that caribou and sheep
were again abundant in these mountains. In 1950 the two communities joined
forces in Anaktuvuk Pass, where in that year their combined population was 70
persons (Rausch 1951), and where today their total number 1s about 145, With
these historical data one may now more specifically approach the guestion of
why, during a span of years which extended from sometime before 1885 until
about 1910, there were so few Dall sheep in the Brooks Range.

Interpretation and Conclusions. That the former scarcity of Dall sheep
reflected a population low, or crash, caused by disease, extreme weather con-
ditions, nonhuman predators or other natural factors cannot be ruled out.
Murie (1944) describes a Dall sheep crash in the area of Mt. McKinley, Alaska
(Figure 1) which resulted from a severe winter. MNunamiut oral history records
that a long winter of extraordinarily deep snows occurred in the Brooks Range
about 1885, but 1t makes no mention of resulting sheep mortality, and the
ugui‘tir severe Brooks Range winter of 1968=1570 caused no noticeable reduction
of sheep.

Lungworm (Protostrongylus stilesi) infestations are at least as yet
unknown in north Alaska, and as I have noted, sheep in the central region seem
to be free of disease. Still, it is at lTeast conceivable that sometime before
1885 disease decimated the Brooks Range herds. Possibly, other factors were
involved. A5 a possible example, for unexplained reasons there was a nearly
100 percent lambing failure among Dall sheep in the Copper River watershed
(Figure 1), southcentral Alaska. in the spring of 1972 (L. J. Johnson and N.
Steen, pers. comm.). It 15 also possible that Brooks Range sheep habfitats were
formerly smaller or otherwise 1ess suitable than at the present time. Porter
(1966) believes that the climate of the central region has gradually and slightly
amel forated over the past century. There is at Teast the remote possibility
that sheep range has improved as a result, although on available evidence this
position cannot be argued.

Finally, one may assume that the caribou decline of 1%00-1310 probably
caused the wolves of north Alaska to k111 more sheep than before, but the
number of wolves must have soon come into balance with the numbers of available
pray, and in any case the caribou crash, as [ have noted, followed 15 years
after historical records first refer to the scarcity of sheep. In sum, while
gne or more of these environmental variables may have caused the Tow sheep popu-
lations, one may only speculate concerning their possible effects. On the
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other hand, both direct and inferential evidence explain how man, in two some-
what different ways, was the major factor.

As guoted, both Anderson (1913) and Leffingwell (1919) provide eye witness
reports that in the absence of caribou the Nunamiut practically exterminated
local sheep populations in areas Tying immediately east of the central region.
One assumes that at the time of these observations the Eskimos were armed with
rifles. but as I have noted, firearms probably gave them relatively small
advantage as concerns the total number of animals they were able to take.

Anderson's and Leffingwell's accounts thus provide one explanation of
how aboriginal peoples may, over a large region, radically reduce populations
of & game species. In the extended absence of a single critical food animal,
they fall back intensively on another which, because it iz more sedentary and
less abundant than the first species, is nearly wiped out by short-term overkill,
Yet the evidence permits another interpretation of prehistoric man's role in
the regional reductions of the same type of game animal - aboriginal human
fnvasions and intensive colonizations of previously unoccupied or 1ittle
occupied areas may result, over a span of decades, and under general conditions
of normal economic stress, in a gradual chronic overkill of a species. Referring
to the region shown in Figure 2, the following model more specifically 1llustrates
how both these short-term and long-term reductions may occur.

Using the data reviewed above, the model assumes: (1) that more than two
centuries ago, before intensive Nunamiut settlement, this region contained the
same number of Dall sheep as today, about 4500 individuals; (2) that beginning
with the intensive Nunamiut colonizations, this populatien was annually hunted
by about 500 Eskimos (125 families); and Ih]l that esach of these families annually
took four adult sheep of either sex (or their equivalent weights in subadults),
for a yearly total ki1l of 500 adults, or an indeterminable but larger total
k111 of adults and subadults. As further explained below the model also asssumes
{4) that 200 Koyukon and Chandalar Kutchin Indians (50 families) annually took
the same number of sheep per family from the region shown in Figure 2, for a
grand total yearly kill of 800 adults, or an indeterminable larger grand total
of both adults and young. If only adults were taken, the total hunter kill
was, therefore, 17.77 percent in a hypothetical first year of these combined
Eskimo and Indian predations.

Biologists and game managers agree that with sSome exceptions otherwise
healthy populations of North American wild sheep, including the bighom (Ovie
eanadenafa) and 1ts races, and the present species and its races, will maintain
their numbers 1f the sustained annual hunter kill does not éxceed a figure which
falls somewhere between 15 and 20 percent of the total animals in & given pop-
ulation, and 1f the ki1l more or less randomly includes animals of both sexes
and 311 ages (W. I, Crump, W. G. Freeman, V. Geist, W. 5. Huey, J. P. Russo,

W. W. Sandfort pers. comm,). However, if a larger percentage than that per-
missible 15 annually taken and 1f the population remains otherwise stable, -
the tn%al population will annually decline by approximately the percentage of
overkill.

Referring to the above total population, and assuming a permissible annual
hunter ki1l of 15 percent, one sees that 17 only adults were taken the percentage
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of overkill in a hypothetical first year of human predation was 2.77 percent,
and that in the following year the region contained 4375 instead of 4500 sheep.
If one assumes, instead, a permissible annual hunter ki1l of 20 percent, then
the above ki1l percentage would not deplete the population. It is certain,
however, that in actual practice, aboriginal hunting was not restricted to
adults. Therefore, even 1f the adult ki1l was reduced to less than 15 percent,
if the required number of subadults (one year old or less) of randomly different
weights were added to equal the weights of 800 adults, overkill would almost
certainly occur because of the need to take more of the smaller individuals to
make up the same weight. In this case it is very l1ikely that more sheep were
then taken than the maximum permissible 20 percent of both sexes and all ages.

Let us therefore assume that, in a hypothetical first year of human pre=-
dation of this order of magnitude, the ki1l randomly included both sexes and
all ages and that the kill was 24 percent (1080 animals) of the total population
or 4 percent (180 animals) over the maximum permissible annual hunter kill of
20 percent of adults and young. If this 4 percent overkill was annually sus-
tained, the total population of 4500 would be reduced to Tess than 10 animals
in 150 years. If, however, the sustained annual kill remained at the number
of animals taken the first year (1080), rather than at 24 percent of those
remaining in each subsequent year, the total population would reach zero in
only 7 years.

As noted, these rates of overkill, expressed efther as a sustained average
reduction of the total regional sheep population, or as an absolute constant
number of sheep killed each year, refer to continuing conditions under which
there were no periods when the people were forced to rely on sheep as a major
food source. However, as documented, such periods occasionally occurred not
only in early historic times, but as recorded in Nunamiut oral history, far
back into the past, and they unquestionably increased the rates of reduction.

This model may be criticized as follows: (1) the stated numbers of late
prehistoric Koyukon and Kutchin Indians are speculative, and may be slightly high,
(2) 1t 15 not certain that Nunamiut and Indian families averaged four persons.
If anything, they were larger, although at least the Nunamiut families did not
average more than five persons. (3) It cannot be firmly established that each
Eskimo and Indian family took a yearly average of four adult sheep or their
equivalent in weight. Almost certainly some of them did not, as for example
families of the Koyukon Athapaskans (A. M. Clark pers. c-::mn.f. On the other
hand, because the Chandalar Kutchin considered sheepskin winter clothing
essential, each Chandalar family annually took four or five adult sheep
(R. A. McKennan pers. comm.). (4) Regardless of the average annual number of
sheep taken by each family, some of the Eskimos and Indians referred to here
did not confine their sheep hunting to the region shown in Figure 2,

Perhaps, therefore, the model 15 not sufficiently conservative. Never-
theless, it contains other imperfections which tend to balance the score. They
include the following: first, while in all probability there were no more sheep
in the central region 200 years ago than at present, they may have been con-
s{iderably smaller. As described, the present total population seems to reflect
approximate carrying capacity. However, because the southern Brooks Range
Eskimos and Indians were probably established in the region well before the
Nunamiut colonizations (Anderson 1970, Cook 1970, 1971, Giddings 1951, Morlan
1973}, 1t is guite possible that sheep in parts of the area shown in Figure 2
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had been more or léss intensively exploited for centuries. Second, in former
times the several "discrete" sheep populations in the central region (Figure 2)
were certainly not equally hunted. As noted, major regional Nunamiut settle-
ments were situated close by or just within the northern edoe of the mountains,
while those of the Indians lay along their southern flanks (McFadyen 1966,
McKennan 1965, Osgood 1936). Thus, as examples, most of the sheep in areas G
and I (Fiqure 2) were less accessible to the Nunamiut than those in areas A, B
and C, and similarly, most of the sheep in areas G and I were less accessible
to the Indians than were those of areas M, N and Q. This situation implies
that some groups of sheep within the total region would survive these Eskimo
and Indian predations far longer than would others, and it would seem that this
is what happened.

Considering these several criticisms, one may propose a revised model
which refers only to a portion of the region shown in Figqure 2. It assumes:
(1) that beginning with a hypothetical first year of intensive colonization and
settlement, 100 Nunamiut families, averaging 5 persons each, hunted Dall sheep
in areas A, B, C, D and E (Figure 2); (2} that in this initial year the combined
total sheap population of these five areas was the same as the present (2040
animals); and (3) that beginning with the first year each of the 100 families
took four adult sheep (or their equivalent in weight) from these five areas
combined, for a total sustained yearly kill of a minimum of 400 sheep.

If only adults were taken, the 400 animals killed in the first year would
constitute 19.87 percent of the total population, which, if the annual per-
missible hunter k111 was 15 percent of the total, would have meant a 4.61
percent overkill (94 an1ma15?.

It follows that i1f in each subsequent year the steadily declining popula-
tion was subjected to a 4.61 percent overkill the total population would reach
less than 10 animals in 113 years. 0On the other hand, 1f in each subsequent
year an absolute total of 400 adults was taken the population of 2040 sheep
would reach zero in 8 years. [f the annual permissible hunter kill was 20,
instead of 15 percent, one sees that the 19.61 percent kill in the first year
would have fallen barely within the margin of tolerance. As noted, however,
adults were not exclusively taken, and one may again logically assume that an
indeterminable number of subadults raised the kill above a permissible annual
percentage of even 20 percent (if indeed the permissible annual hunter kill is
is as high as 20 percent, which, it may not be). One may, of course, revise
the rate of reduction of this population of 2040 animals according to one's
own estimates of the numbers of subadults killed annually.

One may assume that a number of factors preveated the total extermination
of Dall sheep in the central region as well as elsewhere in the Brooks Range.
For example, these factors probably include: that even the or Eskimo and
Indian settlements were intermittently shifted {Campbell IBE%. with the result
that small, local sheep populations were permitted to 1ie fallow for several
years at a time; that once the sheep in a aiven area were reduced to a cartain
level, 1t became no Tonger worthwhile to pursue them, with the result that the
population of that area was enabled more or less to recuperate; that because of
distances and rough terrain some local sheep populations were practically
inaccessible to the Eskimos and Indians; and most importantly, that beginning
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about 1BBD, the total northern Brooks Range and Arctic Slope Nunamiut popula-
tion itself entered into a decline and eventually reached zero in about 1920.
Nevertheless, 1t would appear that over a span of less than two centuries the
Nunamiut, afded by other Eskimos and by Indians, gradually reduced Brooks
Range Dall sheep to very low levels.

To summarize, we have shown how human hunters, using aboriginal weapons
and techniques radically reduced numbers of a game species over a large land
area. In our first example we have documented how in the absence of their
primary food resource, the highly migratory and usually abundant caribou, the
Nunamiut Eskimos fell back on and nearly exterminated local and regional sheep
populations of the relatively sedentary Dall sheep.

In our second example we have described how in large part the Dall sheep
decline probably beganm with intensive Nunamiut colonizations of the 18th century
which in subsequent decades resulted in average sustained annual kills of more
sheep than their populations could withstand.
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2/ As the reader will note, the total region depicted in Figure 2 contains
several hundred square miles which only seldom if ever are occupied by Dall
sheep, Thus for the total of the actual sheep ranges shown (areas A to R,
inclusive), population density was probably one or s1ightly more than one
animal per square mile.

FIGURE CAPTIONS

1. The state of Alaska, showing the central Brooks Range region (hatchured
area) described in the text,

2. The central Brooks Range region of about 5000 square miles which betwean
September 1, 1968 and September 1, 1971 was occupied by an estimated
total of 4425 Dall sheep. Each more or less discrete sheep population
within this regifon is designated by a letter followed by the number of
sheep each population contained.
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PHYSICAL CONDITION, PRODUCTIVITY AND QUALITY OF NUTRITION
OF BIGHORN SHEEP IN THE SUN RIVER AREA, MONTANA

By
Michael R. Frisina
Montana Department of Fish and Game
Butte, Montana

Crude fiber and protein content of rumen samples, crude fiber in fecal
samples and percent light transmittancy of rumen liquor samples for each of
10 adult ewes collected in spring were determined.

A kidney fat index was determined for each of the animals. Kidney fat
indices indicated all bighorn sheep with the exception of one were in good
condition.

The values for protein and crude fiber may represent at least minimal and
maximal values respectively for bighorn sheep on adequate ranges.

A negative correlation between percent light transmittancy for rumen
Tiquor and nutritive quality was found.

Each pair of ovaries of 10 adult ewes collected during spring contained

one corpus luteum which, together with embryo counts, indicated a frequency
of fertilization of 100 percent. No evidence of twinning was found.
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A PRELIMINARY LOOK AT DALL RAM HORN GROWTH
IN ALASKA AND ITS IMPLICATIONS

By
Wayne E. Heimer and A. C. Smith
Department of Fish and Game
Fairbanksa, Alaska

Dall sheep in Alaska are highly prized by the hunting public, and
the primary interest in these animals results from the crophy value of
the horne cerried by mature rams. The oral tradition of Dall sheep
trophy hunters has established that there are variastions in hern conforma-
tlon and groveh among the mountain ranges which support Dall sheep in
Alorko: This impression is also prevalent smong mountain sheep researchers.
Valorius Gedst {1971) has stated in his "Quality Hypothesis," that
quallty Jifferences exist between sheep populations and that high quality
populations are choracterized by more rapid horn growth and more massive
horne at any given age than are low quality populatioms.

Dato concerning the size of Dall sheep horns in Alaska have been
collegted by Scgott {(1951), Hemming (1967), Boone and Crockett Club
(1964), and Erickson (1969, 1970). Scott (1951:76) measured the "Average
nusber of dnches by which the length of horn exceeded spread in each
area," and stated that “In Kenal rams, length exceeded spread by about &4
inches more than the average of all otheér areas. Between the other
areas there 1s apparently litele significant difference." GScott also
scated (1951:B0) thar "The annual race of grovwth increases ©o A maximom
in the third (segment) and then decreased each year throughout the life
of the animal" and "An average ram will never grow horns as large as 40
inches in lemgeth." Taylor (1962), Wishart (1969), and others have
wriccen about horn growth in the Bighorn sheep. Both in Bighorn sheep
(Taylor 1962) and Dall sheep (Hemming 1967) maximuem growth in horn
length was reported to have occurred during the second “summer™ of rChe
shevp's lifa. Tayler (1962) found that horn segment lengths and scgmentc
diamaters were significantly larger (statistically) for Bighorn rams
from tha Bison Range in Montaona than from rams inhabiting Wildhorse
Island. Wisharct (19697 found scaciscically larger hornm segment lengths
and segsent diasecers in Bighorn sheep south of che Bow Eiver in Alberta
than in Bighorn sheep norcth of che Bow River.

Measurements of Dall sheep horns complled by the Boone and Crockett
Club indicate that the majority of exceptionally large Dall sheep rams
arg token in the Wrangell and Chugach Mountains of Aleska, but rare
individuals in all Dall sheep ranges may reach the unusually large size
necessary to be recorded. The records maintained by Boone and Crockett
Club are of lisited interest to the serlous student of Dall sheep horn
growth because they do not contain information on age, increment lemgth
or othér paraseters which describe conformation. TFurthérmoreé, The rams
recorded by the Boone and Crockett Club in Records of North American Big
Game [196&4) represent unusual individuals which are far different than
thé average.
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Huncing of mature Dall sheep rams is the predominant use of these
animals in Alaska. Harvest atatistics compiled by the Alaska Department
of Flah and Game indicateée that increased sheep hunting pressure in
recent years has resulted in decreasing horn size smong sheep harvested
in some areas (Smith 1973). The regulations defining harvestable sheep
as rams of more than 3/& curl have been in effect for approximately 25
years. During most of chis time, weather and a fairly small hunting
public, as well as limited means of transportation, combined to keep
Dall sheep populacions im a4 rather stable situation in apite of the
limited harvest, However; in recent years, increased pressure and more
efficient transportaticon methods have resulted in localiged shortages of
trophy rama, increased hunter-hunter interactions and a generally deteriorating
sheep hunting experience. For these reasons the days of essentially
non-regulated harvest of Dall sheep in Alaska have probably come te an
and.

The monagement policy of the Department of Fish and Came (adopted
in 1972) states that, "Consistent with its responsibility to manage game
gpeclcs In cthe best Interests of the epecies and the people, the Department
will manage the rescurce on the basls of a) maximum overall recreational
oppertunity, b) maximum sesthetlic appesl to the user, and occasiconally
c) maximum sustained yield of animals." In order to realize all management
objectives set forth inm the policy in light of the predominance of
recreational trophy hunting it becomes obvious that at least some portions
of Alaska must be managed for trophy production. Reason dictates that
these areas be those where the inherent characteristics of the sheep
present are compatible with the desired ebjective. For example, it
would be folly to attempt managesent for trophy production where the
Dall sheep préseént have small, slow-growing horns. In order to make
reasonéd decisions in planning Dall sheep management, data on rates of
horn growth and expected cumulative growth for sheep from different
areags of the mountain ranges of Alaska are essential. One purpose of
this study was te provide data for making these planning decisions.

Materials and Mathods

Alaska's Dall sheep inhabic 7 different mountain ranges throughout
the stacte: Alaska Range (ARE east of Mr. McKinley and ARW west of M.
McKinley), Brooks Range (BER), Chugach Mountains, (CMR), Kenai Mountains
(KMR), Talkeetna Mountains (TCW), Tanana Hills-White Mountains (THW),
and the Wrangell Mountains (WMR). Sport hunting takes place in all of
these mountain renges, and hunters frequently take Dall sheep horns to
taxidermy shops to have them prepared for displsy as trophies. These
taxldermy shops were visited and horns from each of the seven mountain
ranges were identified and mpeasured. Approximately seven hundred setse
of Dall rem horns were cbtained for messvrement by this means from 1968
through 1970. Additional specimeéns from areas where interesat was high
and hunter effort was low during those periods were obtained thrnugh
coopération with hunters known to have taken sheep from the areas of
intereat durin: ather years. Some specimens from the eastern Brooks
Eange were obtained from Benewable Resources Ltd. which had picked up
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the remains of aatural deaths In the course of their survey of the
Canning River in 1973. These spécimens were not hunter killa, but ir is
osguméd that growth rates were the same as hunter killed animals from
Eha same Grea.

The age of each set of horns was determined by counting cthe annunl
gruowth segments according to the procedurs of Gedst (1966). A flexible
#toel measuring tape was then fastened to the horn on the frontal (Severtzoff
1871 eired by Brooke and Brooke 1875) surface with masking tape, and tha
lengths of all growth segments measurad. The greatest diameter at the
annuli of esach segment was then measured using a vernier caliper spanning
the discance from the frontal surface to the nunchal sdge (in the groove)
as defined by Severtzoff (eited by Brocke and Brooke 1B73).

After linear measurements were made the extent of curl was deCermined
using an apparatus similar to that described by Taylor (1962) (Fig. 1).
The apparacus consiated of a c-clamp mounted in a swivel base. Horns
woare fastened securaly in the apparatus by clamping the skull {(a portiom
of which always sccompanies horns prepared for display as ctrophies) in
the c=clamp. The horns were chen ctilted and swiveled until an observer
about &4 mecers away could sight along the axis around which the longer
horn wes coiling (Fig. 2). When viewed along this axis the cuter surface
of the horn nearly describes a circle. A plexiglass plate with a series
of engraved, concentric circles from 20 to 36 cm in diameter was placed
about 50 cm from the horns opposite the obseérver. The cutermost circle
on this plate was divided into one degree graduations. As the observer
aighted nlong the axis of coiling an assistant moved the horns and the
plexiglass "carget" until the axis of coiling passed through the center
of the concentric eircles. The circle described by the horn was then
matchod with one of the concentric circles on the plate and degrees of
curl were read from the graduacions (Fig. 2). Finally, the diameter of
the circle deseribed by the horn was measured on the 90-270 degree plane
at right angles to the axis of ceiling with forestry-type calipers.

All peasurements were recorded inm millimeters, and computer analysis
of the linear measurements (horn lengths, segment lengths, and diameters
of annuli) was begun. It then became apparent that linear messurcments
did not give & comprehensive understanding of the actual size or trophy
value of a set of Dall sheep horne. Conseguently, the volume of each
horn was calculated from the lincar measurements avallable. For purposes
of calculation it was assumed cthat the horn was a regular cone which had
been bent into 8 spiral with no deformation, and that each annular
gegment was a frustum of the cone. The volumes of each frustum were

2 2

then calculated using the forsula, v= h {r +rr +r ), where ¥ and

3 1 1 2 2 1
T+ are the radii at the annull describing the upper and lower limits of
gach [rustum. The frustal volumes were then summed to decermine the
total volume of the horn. Of course; these calculaced volumes are but
an approvimation of the true volume, but they could be used if necessary
ad imdicés of Eruée volumée.
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Figure 2.
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Axial view of Dall ram hom in measuring apparatus.
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Approximation of true volume was accomplished by calculating the
volumen of 29 mets of horne and cthen measuring their actual volume by
displacement. The mean percentage difference between calculated volume
and sctuasl volume for the 29 sers was 54.4 percent. That is, the actual
volume was only 54.4 percent of the calculated volume (standard deviation
= 3.3 percent). All calculated fruscal volumes were then multiplied by
0.456 to give on escimate of ctrue volume.

Inicinl scacistical comparisons were made between entire mountain
ranges. Furcther inquiry revealed, however, that there is sufficient
variascion within a given mountain tange that each mountain range
was separated into geographical aress on the basis of physiography and these
pubunites within ranges compared. Growth rates were then determined by
plotting cumulative segment volumes against year of growth. This produced
a elapsicanl "m-shaped" curve, a slow beginning followed by a rapid,
naarly linear, period in mid-life and a slowing in rate as the animal
reached old age. The computer was then used to "fit" the data to an
equation. Firet and second degree equations were tried but a third degree
polynomial of the general formy = axd + bx? + cx + d generated the
proper “s-shaped” curve. Fit of the data to the curve appeared to be
sacisfactory.

When the growth patterns of horna from a given area are described
by 8 mathematical expression it opens the possibility of comparison of
absolute and relative growth rates between differing groupa of sheep.
The absolute growth rate can be determined for any given year by eval-
uvating the first derivative of the equation at the year desired.
Relative growth rates as percentsges of the maximum attainable volume
(average) for each area also become calculable if che average waximum
accainable voluze is known. This term can be obtalned by evaluating the
firat derivative at x = o end determining cthe sign of the second derivative
at x = o.

When each of the seven mountaln ranges was partitioned according to
its physiocgraphy the variation of the sample groups decreased. This
allowed for more meaningful comparisons within mountain ranges. The
different geographical areas were ranked according to average cumulative
volume at scven years of age, Seven years was chosen because it represented
the uppar age which could be used and retain adequate sample sizes for
all areas. This age 1s somevhat below the average age of sheep taken
in most ranges but allows a good basles for comparison.

Maximum average growth rate was determined graphically for purposes
of early comparison by measuring the slope of the cumulative growth
eugve in its linear portion. All geographic areas were then ranked
according to maximum average growth rate from greatest to least. Boath
numerical positions for each area were then summed. The sums of the
numerical positiona on both liats wera then ranked in descending order
end termed a "(Quality Index." This rthird list according to quality
index score was used to evaluate the qualicy of sheep in different
regions of Alaska's mountains. It should be noted that a low qualiry
index acore representsa high gqualiry.
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Rtsults

The geographic areas into which Alaska's mountain ranges were
divided are shown in Figure 4. Table 1 shows the ranking according to
maximum average horn growth rate and cumulacive volume at 7 years as
wall as the quality index score.

Table 1. Dall ram horn growth in Alaska.

Cumulative wvolume at Average Maximum Growth Gualicy Index
7 veara (average Rate in cc/year Hank Score
1. MR II-2110ce 1. WHR II-&45 1 wWHR II 2
2. CMR II-1998ce 2. CHR II-406 2 CHMR II [
3. ARE ILI-1973cc 3. TOW I-406 3 TN 1 7
4, TCW I-1882ce 4. FMR II-403 4 ARE 111 9
5, KMR II-1805¢cc 5. THW I-390 - FHR II 9
6. THW LI-1794cc 6. ARE III-386 & THW 1 14
7. ARE II-1726cc 7. ARE I1I-365 7 THW 11 14
8. WMR I-1726cc B. THW II-364 B ARE 11 14
9. THW I-164Bcc 9. WME I-344 2 WMRE I 17
10. CHMR I-1607cc 10. R I-325 10 CMR I 20
11. ARE IN=1591ce 11. MR I-323 11 EME I 23
12. KMR I=1587éc 12. ARE IV=321 12 ARE IV 23
13. ARW II-14&76ee 13. ARW I-310 13 ABW I 26
146. TCW II-14285&e¢ 14. TCW ITI-296 14 TOW II 28
15. ARW I-1392¢&e" 15. ARY ITI-290 15 ARW II 28
16. ARE I-13B&ce 16. ARE I-2B4 16 ARE I 32

Data on conformational parameters are not yet analyzed and will be published
elaewhere.

Discussion

The immedisce question which must be dealt wicth in cthe face of che
dato presenced on quality difference is ... why? This is not an unreporced
phenosenon and Gelst (lg?llifluu proposed mechanisms which may explain
such differences.

Several trends of Interest areé shown by the data. The first of
these to be dealt with here is that of a general increase in quality
{decrease in quality index score) as one samples along mountain ranges
coward the east. Shesp are of generally higher qualicy furcher to the
aast in cthe Alaska Range,; Wrangell Mountains, and the Chugach Mountains.
The Brooks Range will not be considered here because the sample asizes
for the areas involved are not sufficient for wvalid comparison. Also,
not included were the extreme eastern Chugach (CHMR ITT) and the morthern
Talkeetna Mountains (TOWH IIL) becouse of ingufficient data. However,
indications are that 4R III 1 the area of highest quallty in the
Chugach Mouncaines and TCW III is the area of lowest quality in the
Talkeetna Hountalns.

=135-



NS

Fig. 4. Arbicrarily designated portions of Alaska used in determination of
"Cuality Indax."
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In the Alaska Range, the Wrangell Mountains and the Chugach Mountains
the incresse in qualicy toward the esst parallels an increase in existing
glaciation as postulated by Gelsc (1971). Im the Talkeetna Mountains
the increase in gualicy sppears to tun from TOW III in the north to TCW
I1I in the southeast, and TCW I in the southwest Talkeetnas is the area
of highest quality. This pattern alsc fits che general situation of
Increasing quality with increased presence of glaciers. In the Kenal
Mountains the sheep of higher quality are found on the sheltered side of
the peninsuls. It appears that there may be more glaclers in the sheep
habicat of the western Kenai Mountains (KMR II) than in the eastern area
(EMR 1}. The Alasks Range west of Mt. McKinley also presents a situation
where the sheep of higher quality come from the more glaciated areas,

Thé notable éxception to this trend exists in the Tanana Hills-
Whice Mountains. 5Sheep from this area rank surpriasingly high in the
list of overall quality (Table 1), and the area which they occupy has
never been extensively glaciated. Currently no glaciers exist in this
area of Alaska.

Increases in quality correlate well with lower densities of sheep
per unit of available ares. Densicy figures are approximate and the
square miles used are the total available mountainous terrain in areas in
which sheep are known to exist. Area ARE 1, just sast of Mt. McKinley
Park in the Alosks Range, is clearly the lowest quality area in Alaska
(Table 1). This ares is known te have a density of 9 sheep per sguare
mile. Further to the east (ARE I1) the density is about 3 sheep per
gquare mile, B5tlll further to the east (ARE III) cthe density is approxi-
matoely 1 sheep per square mile. East of ARE III, in area ARE IV, gqualicy
is lower and the density of animals on the range has increased to & sheep
per square mile.

In the Wrangell Mountains quality also correlates with sheep density.
The eastern Wrangell Mountsins (WMR I1) has a density of 1 sheep per
squara mile and ranks higher on the quality list than does the western
Wrangell Mountains (WME I) which have a density of 2 sheep per square
mile.

In tha Chugach Mountains the gensralizatien again holds with the
eastern, loss densely populated area, CMR III, ranking higher on the
qualicy list than the more westerly areas, CMR II and (MR I (Table 1).

AC the present time there is no known exception to the generalization
that higher quality ls asscciated with lower sheep population densities.
This may account for che high qualicy of sheep in the Tanana Hills-White
Mouncains, an exception to the "Glaclation Hypothesis."

Correspondence between high gquality and low densicy is more
consistent than that between high quality and the presence (present or
past) of glaclers. Geist's (1971) hypothesis predicts that higher
quality should be correlated with glaciation, but also postulates thac
population numbers should be lower in these areas. The data are generally
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supportive of the hypothesis, but tha gquestions raised by the exceptions
are yet to be answerad. Furthar work utilizing the technigque of fitring
horn growth data to & third degree polynomial for analysis of growth
paccerns, particularly as an aid in determining relative growth rates,
moy be uselul. Analyvels of the dacta by this technigue should indicate
whether Dall aheep follow che pactcern described by Wisharc (1969} for
Bighorna. Wisharc found chac Bighorna have similar relative growth

rotes oand concluded chat overall size was a funccion of habicac. The
anewers to these gquestlons may shed some light on che gquestion of whecher
differences in qualicy are of genectic or environmental originm.
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BUSINESS MEETING

The business meeting opened with a discussion about the Boone and
Crockett Club's record book. Delegates voiced opinfons that bighorn sheep,
and maybe all sheep, should be removed from the book. Others disagreed,
stating that 1f that happened somebody el1se would immediately start a book
of records of sheep.

The discussion continued with the following paints being made:
Alberta's Indians are killing many rams and se?'ling the heads. Poaching is a
problem in many states and provinces. Is the loss of these rams actual?y
biologically detrimental to the sheep populations? Sheep heads are worth a
;l}::kﬂf money. Remove the hunter's name from the Boone and Crockett record

The discussion ended with (1) a suggestion that, since several of the
delegates present would attend the Boone and Crockett sheep meeting in
Missoula fn June 1974, they could voice their opinions; I:EEI the following
resolution, proposed by John Stelfox, and approved by the delegates:

WHEREAS, uncontrolled hunting can seriously deplete sheep
populations, be it resolved that the Northern Wild Sheep Council
supports the principle that native ethnic populations enter into
cooperative agreement with state, provincial and federal agencies
in the management of wild sheep.

The resolution was mailed to individuals listed by John Stelfox.

Wayne Heimer presented the following two resolutions which were approved
by the delegates:

(1) WHEREAS, the wild sheep of North America occur in many different
habitats, and

WHEREAS, the numbers and status of wild sheep in North America are
extremely variable from population to population, and

WHEREAS, the overall status and well-being of the wild sheep of
North America rest ultimately on the status and well-being of individual
populations,

BE IT HEREBY RESOLVED that the Northern Wild Sheep Council recom-
mends that management of wild sheep in North America be effected at the
population level for the best interests of each population. Furthermore,
the Northern Wild Sheep Council recommends that general species manage-
ment over large areas be carefully defined and given a lower priority
than that of the individual population.

{2) WHEREAS, the Alaska Land Claims Settlement Act of 1968 provides for
selection of B0O,000,000 acres in Alaska as national interest land, and
WHEREAS, the Interior Secretary's tentative selections include a
substantial portion of the world's Dall sheep, and
WHEREAS, the proposed management agencies will have the option of
regulating hunting on the national interest lands,
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BE IT HEREBY RESOLVED that the Northern Wild Sheep Council recom-
mends to the Bureau of Land Management, the United States Forest Service,
the National Park Service and the U. 5. Fish and Wildlife Service that
hunting be retained as a viable management option for most Dall sheep
populations residing on these public lands.

Wayne Heimer provided a 1ist of people to whom the second resolution
should be sent.

The following Statement of Concern was passed by the delegates:

Statement of Concern to be Brought Forward at the Missoula Sheep
Meeting, June TB-Z0, T974:

WHEREAS, the Boone and Crockett Club was originally formed to pro-
mote both quality, sportsmanlike trophy hunting and the concept of wise
conservation of big game species, and

WHEREAS, wild sheep populations in North America have been sub-
jected to undesirable hunting and cropping ethics, the Northern Wild
Sheep Councll recommends that the Boone and Crockett Club either re-
move wild sheep species from Boone and Crockett 1istings or else delate

those entries which are l1isted as "pick-ups" or are judged as not taken
in fair chase,

The Wyoming delegation volunteered to host the 1976 meeting in Wyeming.
Danny Wilson invited delegates to attend their Desert Sheep Council meetings.
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1974 NORTHERN WILD SHEEP COUNCIL ATTENDANCE

Ken Asay

Wyoming Game and Fish
Paradise Valley Route
Riverton, Wyoming 82501

Jack Atcheson
3210 Ottawa Avenue
Butte. Montana 59701

Larry Barghultz
Route 4, Box 34
Bozeman, Montana 59715

Linda Barghultz
Route 4, Box 34
Bozeman, Montana 59715

Steve Bayless
Montana Department of Fish and Game
Helena, Montana 59601

Jim Blaisdell

National Park Service
2535 California Avenue
Klamath Fall, Oregon

Walter Bodie

Idaho Fish and Game
Box 1336

Salmon, Idaho B3467

Ray Bowles

Wyoming Game and Fish
Box 426

Pinedale, Wyoming 82941

keith Brady
Hatiomal Park Sarvice
Waterton National Park

Christine Brown

Route 3, Box 19A
Thompson Falls, Montana 59873
Gerald Brown

Route 3, Box 194

Thompson Falls, Montana 59873
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Eldon Bruns

Fish and Wildlife Division
R.R. 1

Red Deer, Alberta

John Campbell
Maxwzll Museum of Anthropology
University of New Mexico
Albugquerque, New Mexico 87131

Randy Chappel

Fish and Wildlife Division
10241 133rd Streeat
Edmonton, Alberta

Don Childress

Montana Department of Fish and Game
Box 661

Townsend, Montana 59644
J. M. Christiansen
Kluane National Park
Mile 1019 Alaska Highway
Yukon, Canada

H. 0. "Buck" Compton

Montana Department of Fish and Game
1125 Lake Elmo Drive

Bi11ings, Montana 59101

Eerry Constan

Montana Department of Fish and Game
425 South 11th

Livingston, Montana 59047

Ken Coop

Montana Department of Fish and Game
Box 475

Harlowton, Montana 59036

Jim Cross

Montana Department of Figh and Game
Route 6, Box 303A

Kalispell, Montana 59901

Bob Davies

Department of Pathology
Colorado State University
Fort Collins, Colorado 80521



Mac Elder

Natfonal Park Service
Box 831

Jasper, Alberta

LeRoy Ellig

Montana Oepartment of Fish and Game
Route 3, Box 274
Bozeman, Montana 59715

Dick Ellison

Bureau of Land Management
Route 2, Grant Creek
Missoula, Montana 59801

Glenn Erickson

Montana Department of Fish and Game
Box 653

White Sulphur Springs, Montana 59645

Frank Faist

Montana Department of Fish and Game
1132 19th Avenue 5.W,

Great Falls, Montana 59401

Janhn Firebaugh
Montana Department of Fish and Game

106k Daly
Ham{lton, Montana GSOB40

Dennis Flath

Montana Department of Fish and Game
1414 Louisiana

Libby, Montana 59923

Roger Fliger

Montana Department of Fish and Game
1440 Norman Park

Bi111ngs, Montana 659101

Jim Ford

Montana Department of Fish and Game
3309 Brooks

Missoula, Montana 59801

Mike Frisina
701 Peter Koch Tower
Bozeman, Montana 59715

Corm Gates

Fish and Wildlife Division
110 47 Sturgeon Road

St. Albert, Alberta
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Valerius Geist

Department of Environmental Design
University of Calgary

Calgary, Alberta

Floyd Gordon

Montana Department of Fish and Game
Box &72

Big Timber, Montana 59101

Bi11 Hall

Fish and Wild1ife Division
7-0.5. Longman Building
69089 116 Street

Edmonton, Alberta

Ken Hamlin
404 West Mendenhall
Bozeman, Montana 59715

Daryll Hebert

Fish and Wild1ife Branch
324 Terminal Avenue
Nanaimo, British Columbia

Wayne Heimer

Department of Fish and Game
1300 College Road
Fairbanks, Alaska 99701

Frank Helser
£039 Yance Drive
Anchorage, Alaska 99504

Bi11 Helms

Game and Fish

Box 1034

Lander, Wyoming 82520

Charles Hibler

Department of Pathalogy
Colorado State University
Fort Collins, Colorada 80521

8111 Hickey

Fish and Game

Route 1, Box 156A
Salmon, Idaho 83467

Reuel Janson
Montana Oepartment of Fish and Game
1625 Bel Air

Misspula, Montana 59801



dJudith Jehnston
Route 1, Box 49
Stevensville, Montana 59870

Jack Jones

Bureau of Land Management
504 South 3rd East
Malta, Montana 59538

Tom Kambrec

Biology Department
Montana State University
Bozeman, Montana 59715

Robert Klaver
411 Manroe
Missoula, Montana 59801

Richard Knight
National Park Service
Box 265, YNP

Mammoth, Wyoming

Ken Enoche

Fish and Game

Route 1, Box 1270
Libby, Montana 59923

Bob Lange
Department of Pathology
Colorado State Unfversity

Fort Collins, Colorado 80521

Richard Mackie

Department of Fish and Game
Biology Department

Montana State University
Bozeman, Montana 59715

John McCarthy
Fish and Game
Augusta, Montana

Joe McGillis

Canadian Wildiife Service
10025 Jasper Avenue
Edmonton, Alberta

Don McIntosh

Bureau of Land Management
1380 Horseshoe Hills
Bi11ings, Montana 59101
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Jim McEenzie
Game and Fish

2121 Lovett Avenue
Bismarck, North Dakota 58501

Bi11 McRae
Box 415
Fairfield, Montana

Mary McRae
Box 415
Fairfield, Montana

Steve Mealay
913 West Story
Borzeman, Montana 59715

Jim Mitchell

Department of Fish and Game
Milligan Route

Great Falls, Montana 59405

John Mohr

Bureau of Land Management
Box BAC

Joliet, Montana 59041

James Morgan
Route ], Box 49
Stevensville, Montana S9E70

Gayle Murray
204 Peter Koch Tower
Bozeman, Montana 59715

Ron Nordberg
Forest Service
Augusta, Montana

Eleanor 0'Connor
Box 3=2
Lewiston, Idaho 83501

Jack 0'Cannor
Box 382
Lewiston., Idaho 83501

Bart 0'Gara

University of Montana
1224 Lincoln Road
Missoula, Montana 59801



Jahn Ormiston

Montana Department of Fish and Game
11 Gardens Drive

Butte, Montana 59701

Darlene Pallister
Route 1, Box 289
Bozeman, Montana 59715

Greg Pallister
Route 1, Box 289
Bozeman, Montana 59715

Joel Peterson

Montana Department of Fish and Game
927 East Marse

D11lon, Montana 59725

Jim Rimmer

National Park Service
Box 1352

Baniff, Alberta

Georqge Rogers

National Park Service

134 Customs Bufilding

11th Avenue 1st Street S, E.
Calgary, Albarta

Robert Rothweiler
Montana Department of Fish and Game
303 Skyline Drive
Missoula, montana 59801

Jack S5amuelson
Game and Fish
Mott, Morth Dakota GB8646

Bob Savage

Pope and Young

314 South Grand
Bozeman, Montana 58715

Allen Schallenberger
Box 518
Choteau, Montana 59422

Robert Schmidt
Gama and Fish

1001 Greenfield
Fort Collins, Colorada B0521
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Geng Schoonveld

Division of Wildlife

Box 2287

Fort Collins, Colorado 80521

Larry Sebatka

Game and Fish

Box 557

Dubois, Wyoming 82513

Norman Simmaiis

Canadian Wildlife Service

Box 508

Fort Smith, Northwest Territories

Terry Spraker

Department of Pathology
Colorado State University
Fort Collins, Colorado 80521

Homer Stapley

Division of Wildlife Resources
1596 West North Temple

Salt Lake City, Utah B84116

John Stelfox

Canadian Wildlife Service
10025 Jasper Avenue
Edmonton, Alberta

Shawn Stewart

Biology Department
Montana State University
Bozeman, Montana 59715

Ron Stoneberq

Montana Department of Fish and Game
Limestone Route

Nye, Montana 59061

Robert Strester

Bureau of Sport Fisheries and Wildlife
4519 Village Drive

Fairfax, Virginia 22030

Tom Thorne

Game and Fish
Boslen Route
Wheatland, Wyoming



Lee Upham

Bureau of Land Management
604 South Tracy

Miles City, Montana 59301

Bob MWatts

Montana Department of Fish and Game
1509 West Washington

Lewistown, Montana 59457

Richard Weckwerth

Montana Department of Fish and Game
Route 2, Box 323A

Kalispell, Montana 59901

John Weigand

Montana H:pnrtnnnt of Fish and Game
Box 508

Choteau, Montana 59422

Don Williams
Box 2
Livingston, Montana 59047

Earl Willard

school of Forestry
University of Montana
Missoula, Montana 59801

Lanny Wilson

Bureau of Land Management
311 Parkway Drive

Boise, Idaho 83706

William Wishart

Fish and Wildlife Division
7-0.5. Longman Building
6909 116 Street

Edmonton, Alberta

Neil Woledge

National Park Service

Box 102

Radfum Hot Springs, British Columbia

Wesley Woodgerd
Montana Department of Fish and Game
Helena, Montana 59601

Philip Wright
Department of Zoology
University of Montana
Missoula, Montana 53801
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