
From: terri register
To: GFP Mountain Lion Plan
Cc: info@mountainlion.org
Subject: [EXT]
Date: Saturday, August 24, 2019 8:46:10 PM

To whom it may concern:

Your proposed plan needs more consideration based on the following points:

This draft plan is not geared towards conservation, it is designed favor trophy hunting.
Mountain lions can manage their own numbers and do not need concentrated human
effort. 
Hunting is not effective because it kills the lions least likely to come into conflict with
people, pets and livestock.  What is left is young dispersing lions that are most likely to
come into conflict.
Non-lethal management is more effective.
Killing female mountain lions leaves behind orphaned  kittens. Hunting leaves kittens to die
a cruel death from starvation, dehydration, and exposure.
Mountain lions are a critical species in their ecosystems, maintaining biological diversity
and other benefits to people.

Please reconsider your proposed plan and create a more humane and ecologically sound proposal.

Respectfully,

Terri Register
Trphx@hotmail.com

mailto:trphx@hotmail.com
mailto:LionPlan@state.sd.us
mailto:info@mountainlion.org
mailto:Trphx@hotmail.com


From: Dean Parker
To: GFP Mountain Lion Plan
Subject: [EXT] Comments on 2019-2029 South Dakota Mountain Lion Plan
Date: Sunday, August 25, 2019 7:10:29 PM

Please remove the arbitrary and unnecessary population objective/cap on mountain lions
in the Black Hills, currently listed as 200 to 300 cats in the draft plan. The Black Hills is
able to safely accommodate a much larger population of mountain lions than 200-300.

 

Trophy hunting is not an effective way to prevent conflicts with mountain lions. Killing
mountain lions is harmful to their social structure and actually increases conflicts with
humans, pets and livestock. The draft plan allows for high levels of trophy hunting to
address conflicts with livestock. However, as the plan shows, mountain lions rarely prey
on livestock.

 

South Dakota Game Fish and Parks should prioritize managing mountain lions for the
social and ecological benefits they provide to all South Dakotans and our natural
landscape, rather than manage mountain lions for maximum trophy hunting opportunity
as the draft plan does.

 

Dean Parker

2905 East 33rd Street

Sioux Falls, SD  57103

605-360-3571

mailto:dean.parker.77@gmail.com
mailto:LionPlan@state.sd.us


From: Sara Parker
To: GFP Mountain Lion Plan
Subject: [EXT] Comments on the South Dakota Mountain Lion Draft Plan
Date: Sunday, August 25, 2019 6:54:41 PM

I’m writing to ask you to remove the arbitrary and unnecessary population objective/cap on
mountain lions in the Black Hills, currently listed as 200 to 300 cats in the draft plan. The
Black Hills is able to safely accommodate a much larger population of mountain lions, as the
2017/18 preseason population estimate for the Black Hills was approximately 532 total
mountain lions.
 
Trophy hunting is not an effective way to prevent conflicts with mountain lions. Killing
mountain lions is harmful to their social structure and actually increases conflicts with
humans, pets and livestock. The draft plan allows for high levels of trophy hunting to address
conflicts with livestock. However, as the plan shows, mountain lions rarely prey on livestock.
 
Please prioritize managing mountain lions for the social and ecological benefits they provide
to all South Dakotans and our natural landscape, rather than manage mountain lions for
maximum trophy hunting opportunity as the draft plan does.
 
Thank you,
Sara Parker
Sioux Falls, SD
605-376-9073

mailto:sara.parker@perceptivemedia.net
mailto:LionPlan@state.sd.us


From: Brett Koenecke
To: GFP Mountain Lion Plan
Subject: [EXT] Comments
Date: Tuesday, August 13, 2019 11:39:35 AM

I am a landowner in the Black Hills. I also have a vacation business and have domestic animals.
I think the stated goals in the management plan are too high. 150 is plenty. 50 is ok. 0 would
be perfectly fine.

I am unconvinced that the population goals should be raised at all. This is a bad decision to
make and the Commission should reject it.

Brett Koenecke
Custer, SD

mailto:brett@mayadam.net
mailto:LionPlan@state.sd.us


From: Anna Br-An
To: GFP Mountain Lion Plan
Cc: info@mountainlion.org
Subject: [EXT] Draft Lion Management Plan 2019-2029
Date: Sunday, August 25, 2019 5:20:41 AM

South Dakota Game, Fish and Parks
523 E Capitol
Pierre SD 57501

Sir, madam, to whom it concerns:

I read your draft plan and find that unfortunately it is designed to manage mountain lions for
maximum trophy hunting opportunity, not for conservation! 

Mountain lions regulate their own numbers and do not require intense management to limit
their populations.
Hunting is a bad tool, killing the lions least likely to come into conflict with people, pets and
livestock, and creating more space for young dispersing lions that are most likely to come into
conflict.
Non-lethal methods are more effective and last longer.
Killing female mountain lions results in the orphaning of their kittens. Hunting leaves kittens to
die from starvation, dehydration, and exposure.

Mountain lions are a keystone species in their ecosystems, maintaining biological diversity and
other benefits to people.

I urge you to end the hunting of these precious mountain lions. 
There's just too little habitat, too much human-caused mortality, and too few mountain lions
to justify a hunt. 

Remember, South Dakota's wildlife belongs to everyone, not to killers! 

Sincerely:  Anna Brewer, Tina Beurtels; John Summers; Henry T.; Vickey Osborn;  Teddy Miller ,
New York; Amanda Fields; Jurgen Sorens; Rita Suffolk; Mary Dalton; Joseph Pritchard;
Kimberley Fields; Simon Sears; Beverly Woods; Anita Brewer; Daniel Russel; Petra Stafford;
Kim Wright; Daphne Harlington, New Mexico; Kathy Stafford, Joan Butterfield, Kenneth
Lawson, Myrthe Low, Diane Bremer, US

mailto:annekea1@hotmail.com
mailto:LionPlan@state.sd.us
mailto:info@mountainlion.org


From: Andrea Sreiber
To: GFP Mountain Lion Plan
Cc: info@mountainlion.org
Subject: [EXT] Draft Lion Management Plan 2019-2029
Date: Sunday, August 25, 2019 9:53:30 AM

South Dakota Game, Fish and Parks
523 E Capitol
Pierre SD 57501

Sir, madam, to whom it concerns,

I read your draft plan and find that unfortunately it is designed to manage mountain lions for
maximum trophy hunting opportunity, not for conservation! 

Mountain lions regulate their own numbers and do not require intense management to limit
their populations.
Hunting is a bad tool, killing the lions least likely to come into conflict with people, pets and
livestock, and creating more space for young dispersing lions that are most likely to come into
conflict.
Non-lethal methods are more effective and last longer.
Killing female mountain lions results in the orphaning of their kittens. Hunting leaves kittens to
die from starvation, dehydration, and exposure.

Mountain lions are a keystone species in their ecosystems, maintaining biological diversity and
other benefits to people.

I urge you to end the hunting of these precious mountain lions. 
There's just too little habitat, too much human-caused mortality, and too few mountain lions
to justify a hunt. 

Remember, South Dakota's wildlife belongs to everyone, not to killers! 

Sincerely,
Andrea Sreiber
Serbia

Virus-free. www.avast.com
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From: elisabeth.bechmann@kstp.at
To: GFP Mountain Lion Plan
Cc: Mountain Lion Foundation
Subject: [EXT] Draft Lion Management Plan 2019-2029
Date: Sunday, August 25, 2019 2:40:14 PM

 
 

South Dakota Game, Fish and Parks
523 E Capitol
Pierre SD 57501
 
Sir, madam, to whom it concerns:
 
I read your draft plan and find that unfortunately it is designed to manage
mountain lions for maximum trophy hunting opportunity, not for conservation! 
 
Mountain lions regulate their own numbers and do not require intense
management to limit their populations.
Hunting is a bad tool, killing the lions least likely to come into conflict with
people, pets and livestock, and creating more space for young dispersing lions
that are most likely to come into conflict.
Non-lethal methods are more effective and last longer.
Killing female mountain lions results in the orphaning of their kittens. Hunting
leaves kittens to die from starvation, dehydration, and exposure.
 
Mountain lions are a keystone species in their ecosystems, maintaining
biological diversity and other benefits to people.
 
I urge you to end the hunting of these precious mountain lions.
There's just too little habitat, too much human-caused mortality, and too few
mountain lions to justify a hunt.
 
Remember, South Dakota's wildlife belongs to everyone, not to killers! 
 
Sincerely:
Dr. Elisabeth Bechmann
Austria

mailto:elisabeth.bechmann@kstp.at
mailto:LionPlan@state.sd.us
mailto:info@mountainlion.org


From: Sau Sang
To: GFP Mountain Lion Plan
Cc: info@mountainlion.org
Subject: [EXT] Draft Lion Management Plan 2019-2029
Date: Sunday, August 25, 2019 6:45:09 AM

South Dakota Game, Fish and Parks
523 E Capitol
Pierre SD 57501

Sir, madam, to whom it concerns:

I read your draft plan and find that unfortunately it is designed to manage mountain lions for
maximum trophy hunting opportunity, not for conservation! 

Mountain lions regulate their own numbers and do not require intense management to limit
their populations.
Hunting is a bad tool, killing the lions least likely to come into conflict with people, pets and
livestock, and creating more space for young dispersing lions that are most likely to come into
conflict.
Non-lethal methods are more effective and last longer.
Killing female mountain lions results in the orphaning of their kittens. Hunting leaves kittens to
die from starvation, dehydration, and exposure.

Mountain lions are a keystone species in their ecosystems, maintaining biological diversity and
other benefits to people.

I urge you to end the hunting of these precious mountain lions. 
There's just too little habitat, too much human-caused mortality, and too few mountain lions
to justify a hunt. 

Remember, South Dakota's wildlife belongs to everyone, not to killers! 

Sincerely: 

Sang

mailto:peachie104@gmail.com
mailto:LionPlan@state.sd.us
mailto:info@mountainlion.org
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From: Kate Kenner
To: GFP Mountain Lion Plan
Cc: info@mountainlion.org
Subject: [EXT] Draft Lion Management Plan 2019-2029
Date: Sunday, August 25, 2019 8:39:41 AM

South Dakota Game, Fish and Parks
523 E Capitol
Pierre SD 57501

Good day,

I have read your plan to manage mountain lions and sadly it seems more designed for trophy
hunters than anything else. Mountain lions (wildlife in general) do not need to be managed as
nature works very well when left alone.It is only because of the interference of humans that it
is considered necessary.To “manage” them through killing is cruel and unethical.

Hunting is a bad tool, killing the lions least likely to come into conflict with people, pets and
livestock, and creating more space for young dispersing lions that are most likely to come into
conflict.
Non-lethal methods are more effective and last longer.
Killing female mountain lions results in the orphaning of their kittens. Hunting leaves kittens to
die from starvation, dehydration, and exposure.

I urge you to end the hunting of these precious mountain lions. They do not exist to boost the
egos of hunters, provide room decor, or the pleasure of killing. Humans are not special or the
most important species, though clearly many think otherwise, but are merely the one with the
power-power that is too often abused.

There's just too little habitat, too much human-caused mortality, and too few mountain lions
to justify a hunt. 

Remember, South Dakota's wildlife belongs to everyone, not just to hunters! 

Sincerely,
Kate Kenner
Vermont

mailto:faunesiegel@gmail.com
mailto:LionPlan@state.sd.us
mailto:info@mountainlion.org


From: Frédéric Jaubert
To: GFP Mountain Lion Plan
Cc: info@mountainlion.org
Subject: [EXT] Draft Lion Management Plan 2019-2029
Date: Sunday, August 25, 2019 10:29:20 AM

South Dakota Game, Fish and Parks
523 E Capitol
Pierre SD 57501

Sir, madam, to whom it concerns:

I read your draft plan and find that unfortunately it is designed to manage mountain lions for
maximum trophy hunting opportunity, not for conservation! 

Mountain lions regulate their own numbers and do not require intense management to limit
their populations.
Hunting is a bad tool, killing the lions least likely to come into conflict with people, pets and
livestock, and creating more space for young dispersing lions that are most likely to come into
conflict.
Non-lethal methods are more effective and last longer.
Killing female mountain lions results in the orphaning of their kittens. Hunting leaves kittens to
die from starvation, dehydration, and exposure.

Mountain lions are a keystone species in their ecosystems, maintaining biological diversity and
other benefits to people.

I urge you to end the hunting of these precious mountain lions. 
There's just too little habitat, too much human-caused mortality, and too few mountain lions
to justify a hunt. 

Remember, South Dakota's wildlife belongs to everyone, not to killers! 

Sincerely:

Frédéric Jaubert
38230, Pont de Chéruy
France

mailto:jaubert-f@hotmail.fr
mailto:LionPlan@state.sd.us
mailto:info@mountainlion.org


From: paavilaineneeva
To: GFP Mountain Lion Plan
Cc: info@mountainlion.org
Subject: [EXT] Draft Lion Management Plan 2019-2029
Date: Sunday, August 25, 2019 1:09:30 PM

To whom it concerns:

I read your draft plan and find that unfortunately it is designed to manage mountain lions for
maximum trophy hunting opportunity, not for conservation! 

Mountain lions regulate their own numbers and do not require intense management to limit
their populations.
Hunting is a bad tool, killing the lions least likely to come into conflict with people, pets and
livestock, and creating more space for young dispersing lions that are most likely to come into
conflict.
Non-lethal methods are more effective and last longer.
Killing female mountain lions results in the orphaning of their kittens. Hunting leaves kittens
to die from starvation, dehydration, and exposure.

Mountain lions are a keystone species in their ecosystems, maintaining biological diversity
and other benefits to people.

I urge you to end the hunting of these precious mountain lions. 
There's just too little habitat, too much human-caused mortality, and too few mountain lions to
justify a hunt. 

Remember, South Dakota's wildlife belongs to everyone, not to killers! 

Sincerely,
Eeva Paavilainen 

Lähetetty Samsung Galaxy -älypuhelimesta.

mailto:paavilaineneeva@gmail.com
mailto:LionPlan@state.sd.us
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From: Thesmophoros
To: GFP Mountain Lion Plan
Cc: info@mountainlion.org
Subject: [EXT] Draft Lion Management Plan 2019-2029
Date: Monday, August 26, 2019 12:16:41 AM

South Dakota Game, Fish and Parks
523 E Capitol
Pierre SD 57501

Sir, madam, to whom it concerns:

I read your draft plan and find that unfortunately it is designed to manage mountain lions for
maximum trophy hunting opportunity, not for conservation! 

Mountain lions regulate their own numbers and do not require intense management to limit
their populations.
Hunting is a bad tool, killing the lions least likely to come into conflict with people, pets and
livestock, and creating more space for young dispersing lions that are most likely to come into
conflict.
Non-lethal methods are more effective and last longer.
Killing female mountain lions results in the orphaning of their kittens. Hunting leaves kittens to
die from starvation, dehydration, and exposure.

Mountain lions are a keystone species in their ecosystems, maintaining biological diversity and
other benefits to people.

I urge you to end the hunting of these precious mountain lions. 
There's just too little habitat, too much human-caused mortality, and too few mountain lions
to justify a hunt. 

Remember, South Dakota's wildlife belongs to everyone, not to killers! 

Sincerely: 
Maria Schneider

mailto:thesmophoros@yahoo.de
mailto:LionPlan@state.sd.us
mailto:info@mountainlion.org


From: sara youhas
To: GFP Mountain Lion Plan
Cc: info@mountaainlion.org
Subject: [EXT] Draft Lion Management Plan
Date: Monday, August 26, 2019 4:31:23 PM

Dear Sirs:

I am making a public comment in regard to your upcoming draft lion management plan, in which you plan to
annually reduce the mountain lion population by half. All of that for trophy hunting!

Coming from a state that has banned trophy hunting I need to speak out against this practice.

Mountain Lion population is self regulating, many cubs do not even make it to the first birthday. Hunting them
completely disrupts their social hierarchy, you kill the large experience lions that know how to hunt and avoid
mankind, and allow the inexperienced juveniles to take their place. This makes encounters with people more
dangerous. Look at Colorado as an example of this happening. You also kill the females with cubs that end up dying
of starvation.

There is good science based evidence that harvesting lions to keep their population down is counter productive if
what you are interested in is keeping people, pets and livestock safe. I can tell you from living with lions that there is
no lack of deer, they are everywhere here, just moving around as the lions do. This is how nature intends it.

As we have learned in S. Ca and in Florida if the population is too small there is the very real possibility of too small
of a gene pool, birth defects, and eventually extinction. It appears to me as if this is where you plan to go. You do
not even have a good idea of how many lions there are in a given area. They are very hard to count, as any
researcher will tell you.

Please consider good science and abandon the harvesting plan. There is more to nature than trophy hunting.

Thank You

Sara Youhas
250 Keller Drive
Boulder Creek, CA 95006 

mailto:saraandsydney@yahoo.com
mailto:LionPlan@state.sd.us
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From: Amy Brown
To: GFP Mountain Lion Plan
Cc: info@mountainlion.org
Subject: [EXT] Draft Management Plan
Date: Sunday, August 25, 2019 9:07:19 PM

To Whom It May Concern, 

My name is Amy Brown, I currently reside in Ellendale North Dakota, but was raised in the
Black Hills and consider Rapid City my home town. I am strongly invested in the welfare of
the area and it's wildlife. 

I am writing in opposition of the Draft Management Plan 2019-2029.

Since 1890, there have been only 25 confirmed fatal cougar attacks on people in all of North
America—that's only 25 deaths in about 130 years—according to Dr. Paul Beier, recognized
wildlife expert on cougar/human conflicts. 

To put these numbers in perspective, you are at far greater risk from being shot by a hunter,
killed by lightning, bees, dogs, or cattle. For example, every year about 100 people in the U.S.
and Canada are fatally shot by hunters and 20-30 are killed by dogs.
Mountain lions regulate their own numbers and do not require intense management to limit
their populations.

Hunting is a bad tool, killing the lions least likely to come into conflict with people, pets and
livestock, and creating more space for young dispersing lions that are most likely to come into
conflict.  Research at the Washington State University Carnivore Conservation Laboratory
found that heavy hunting of cougars actually increases conflicts between humans and cougars.
These findings run contrary to presumptions of wildlife management programs designed to
continually increase kill numbers.  Non-lethal methods are more effective and last longer.

Killing female mountain lions results in the orphaning of their kittens. Hunting leaves kittens
to die from starvation, dehydration, and exposure.  Juvenile lions that haven't developed the
skill set needed to hunt prey animals are more likely to target opportunistic prey such as
domesticated livestock and pets. 

Mountain lions are a keystone species in their ecosystems, maintaining biological diversity for
both prey animals and plant species. They are a necessary part of the Black Hills and keeping
it the wild and beautiful place that it is. 

Thank you for your time, 
Sincerely, 
Amy Brown
605-209-6902

mailto:queenofeverything.ab@gmail.com
mailto:LionPlan@state.sd.us
mailto:info@mountainlion.org


From: Joanne Hegg
To: Lindbloom, Andy
Subject: [EXT] Draft Mountain Lion Management Plan Comment
Date: Thursday, August 08, 2019 9:02:35 PM

Do you want to kill all our great wild life?? Disgusting

Sent from my iPad

mailto:joanne@mitchelltelecom.net
mailto:Andy.Lindbloom@state.sd.us


From: Starla Mayer
To: Lindbloom, Andy
Subject: [EXT] Draft Mountain Lion Management Plan Comment
Date: Thursday, August 08, 2019 6:06:39 PM

Would like to see the black hills season dates last longer into Spring, while shed hunting it is
not uncommon for us shed hunters to run into mountain lions face to face, it would be
beneficial for us to be able to protect ourselves and fill our tags when this happens. 

mailto:starla.mayer1983@gmail.com
mailto:Andy.Lindbloom@state.sd.us


From: Colton Benson
To: Lindbloom, Andy
Subject: [EXT] Draft Mountain Lion Management Plan Comment
Date: Thursday, August 08, 2019 6:38:12 PM

Residents of South Dakota only should be able to use dogs to hunt mountain lions and harvest
up to a certain number (depending upon the number of estimated lions) of female lions a year
in a open over the counter tag and chase permit (after a online test on basic ethics and training
on how to track and find lions without kittens etc...for the chase permits ) and no outfitters that
kill the little guy who can’t afford it need equal chances for everyone and resident tags only
because we pay taxes And there’s plenty of residents that will participate so there’s no reason
for putting us at the end of the line for more revenue 

mailto:benson.colton6@gmail.com
mailto:Andy.Lindbloom@state.sd.us


From: Raymond Oyen
To: Lindbloom, Andy
Subject: [EXT] Draft Mountain Lion Management Plan Comment
Date: Sunday, August 11, 2019 9:46:19 AM

Looks to me like there has been a lot of time and money spent on the Mountain lion plan. I know the
lions are taking a lot of our deer and elk. CSP has seen what the lions are doing to the elk and new
born calves. The quota of lions killed is not being met. I see a lion once in a while when elk and deer
hunting but can’t shot because of the season not being open. Where I live in the Hills I’m am unable
to get around because most roads are  impassable. I’m 68 years old and my walking days are limited.

One thing you need to do is open the season on Oct. 1st while a person can still get around and are
in the woods hunting anyway.  Lions are killing our elk our deer  you have a hard time finding a
bobcat and never see a pokypine and more. You can shoot a coyote any time and there still to many
of them maybe you should do the same with the lions.
Thankyou
Ray
 
Sent from Mail for Windows 10
r
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From: Sharon Cavallo
To: GFP Mountain Lion Plan
Cc: info@mountainlion.org
Subject: [EXT] Draft South Dakota Mountain Lion Management Plan
Date: Sunday, August 25, 2019 7:02:02 PM

August 24., 2019

South Dakota Game, Fish and Parks
523 E. Capitol Ave
Pierre SD 57501

Email: LionPlan@state.sd.us

RE: Draft South Dakota Mountain Lion Management Plan 2019-2029

Dear Commissioners,

I am writing to urge significant changes to the proposed lion management plan. Trophy
hunting of mountain lions is not a scientific or ethical way to try to control a lion population.
Trophy hunters target the largest and most dominant cougars, those with established
territories, hunting prowess, and the least need to interact with humans or livestock.

Female cougars killed by hunters leave their kittens vulnerable to death from starvation,
exposure, and dehydration before they are ready to hunt and survive on their own. Hunters are
usually unable to distinguish the sex of a cat up a tree or to determine if a female has kittens in
her care, as the young stay with the mother for up to two years learning how to survive. 

Scientists tell us that cougars do not need management to keep their population numbers under
control. They limit their reproduction to comply with available prey and habitat conditions.
Further, mountain lion populations are at risk from loss of habitat, roadkill, poisons, traps,
poaching, and predator control measures, in addition to their greatest source of mortality,
trophy hunting. 

Mountain lions are magnificent animals that are the top predators in their ecosystems. They
should be valued for the role they play in maintaining  biological diversity and a healthy
environment. They help keep prey species numbers in check, reducing rodent numbers and
culling sickly wildlife. 

Most people admire and value mountain lions and want to protect them for future generations
to enjoy and cherish. Trophy hunting is cruel, unnecessary, and scientifically unsupported as a
management tool. Please stop allowing our cougars to be harassed, chased by dogs, shot out of
trees, and cruelty killed for no other reason than “sport.” 

Thank you for the opportunity to comment on your draft Mountain Lion Management Plan. 

Sincerely yours,

Sharon P. Cavallo
2812 Stevens Drive
Auburn, CA 95602

mailto:sharonpcavallo@gmail.com
mailto:LionPlan@state.sd.us
mailto:info@mountainlion.org
mailto:LionPlan@state.sd.us


  



From: Debbie Holley
To: GFP Mountain Lion Plan
Subject: [EXT] GF & P
Date: Sunday, August 25, 2019 9:47:44 PM

I live in Watertown, SD and I am ashamed of our State for allowing dogs.  Several sportsmen’s
groups opposed dogs but this State and the GF & P rammed that one down our throats. 
Please No More!!!!   ):
John Holley
Watertown, SD
 

mailto:dholley@iw.net
mailto:LionPlan@state.sd.us


From: DKGHOO@vtext.com
To: GFP Mountain Lion Plan
Subject: [EXT] Leave the cats alone and no hunting them
Date: Thursday, August 22, 2019 1:18:53 AM

Leave the cats alone and no hunting them

mailto:DKGHOO@vtext.com
mailto:LionPlan@state.sd.us


From: Sau Sang
To: GFP Mountain Lion Plan
Subject: [EXT] Lion hunting
Date: Saturday, August 24, 2019 5:44:41 PM

Dear Sir,

Please end the hunt of the few hundreds of mountain lions because there are just too few in the
first place . If you take out adult females, cubs will be orphans ! And if the adult males are
taken out , the sub adults will only target your local livestock!

According to experts, hunting does not conserve wildlife at all. On the contrary, the taking of
livestock will increased instead ! 

Sau 

Las Vegas , Nevada 

mailto:peachie104@gmail.com
mailto:LionPlan@state.sd.us


From: madam poulet
To: GFP Mountain Lion Plan
Subject: [EXT] Lion Management Plan 2019-29
Date: Sunday, August 25, 2019 9:19:40 AM

Hello,

I am writing regarding your lion management plan. It is not written with conservation in mind but rather allows for
maximum trophy hunting.
Mountain lions are not the problem.

Unfortunately we are as ranchers and developers continue to move into their territory.
Mountain lions are are important to our ecosystem. 

Please stop the hunting of these great animals. I look forward to your response.

Thank you,

Angela Willmes

Sent from my iPhone

mailto:madampoulet@gmail.com
mailto:LionPlan@state.sd.us


From: RICHARD LINDA HORAK
To: GFP Mountain Lion Plan
Subject: [EXT] Lion Plan comments
Date: Sunday, August 04, 2019 9:56:44 AM

I have lived on the edge of Spearfish for 25 years now. In that period of time I have seen great
changes in the wildlife in our neighborhood – I believe primarily due to the drastic increase in lions
over that period of time. Lions are seen frequently in our neighborhood. Deer numbers have
dropped substantially. Fawn survival is diminishing, thus so are the numbers of adult deer. We got
rid of our dog a year ago due to fears we might lose her to a lion, as one of our neighbors has. The
number of lions needs to be drastically reduced. A much longer season and the use of dogs needs to
be allowed.
I have grown very tired of hearing how people outside the Black Hills, and even South Dakota, want
the lions to be managed. They do not live with the impacts of lions. The trite argument that “you
chose to live in their home” is not accurate. When I made the choice to live here 25 years ago there
were very few lions anywhere in the Hills. The lions are the ones who now live in MY home and have
made big changes to MY home.
Please take strong steps to reduce the number of lions. A much longer season and the use of dogs
would be a good start. So would increasing the harvest cap – or eliminating it all together.
Thank you.
Dick Horak
Spearfish, SD

mailto:HORAKRE@msn.com
mailto:LionPlan@state.sd.us


From: Margaret Southwell
To: GFP Mountain Lion Plan
Subject: [EXT] Lionplan
Date: Friday, August 16, 2019 3:21:12 AM

SDGFP should prioritize managing mountain lions for the social and ecological benefits they
provide to all South Dakotans and our natural landscape, rather than manage mountain lions
for maximum trophy hunting opportunity as the draft plan does.

Further killing these animals disrupts their social structure which makes for more human-lion
encounters.

Hunting with dogs should be banned. It is unsportsmanlike. 

Mountain lions are germane to the ecosystem. 

Stop killing mountain lions. 

Margaret Southwell 
113 Glenwood Rd
Fanwood 
NJ
07023

-- 
Margaret Southwell

MenageriebyM.com

Margaretsouthwellceramicrestoration.com

mailto:margaretsouthwell34@gmail.com
mailto:LionPlan@state.sd.us


From: Troy Thompson
To: GFP Mountain Lion Plan
Subject: [EXT] Mountain lion hunting
Date: Monday, August 26, 2019 6:41:31 PM

I’m sending this email to voice my opinion about the hunting proposal for mountain lions. We have a responsibility
to protect our mountain lions because there populations are falling every year and one day they will be gone. Trophy
hunting is wrong. There is no glory in releasing dogs to chase a cat up a tree, then shooting it while it’s trapped up
there. Please make the right decision with matter

Thank you for your time

Sent from my iPhone

mailto:troy@thesaintssinphony.com
mailto:LionPlan@state.sd.us


From: anne@sio.midco.net
To: GFP Mountain Lion Plan
Subject: [EXT] Mountain Lion Management Plan
Date: Monday, August 26, 2019 7:46:08 PM

Regarding updating the ML Management Plan:

Mountain lions are being over hunted by both predator-control agents and trophy hunters and it leads to
increased human-animal conflicts. Mountain lions play a critical role in our South Dakota ecosystem. We
need to be doing more to protect mountain lions by not giving them reason to come into our areas and
having effective, non-lethal options for removing them when they do. Killing them only leaves space for
more mountain lions to come into the area and is not an effective solution for preventing conflicts. 

SDGFP should prioritize managing mountain lions for the social and ecological benefits they provide to all
South Dakotans and our natural landscape, rather than manage mountain lions for maximum trophy
hunting opportunity as the draft plan does.

SDGFP must not justify trophy hunting as an effective means to prevent conflicts with mountain lions.
The draft plan allows for high levels of trophy hunting to address conflicts with livestock. However, as the
plan shows, mountain lions rarely prey on livestock and demand for SDGFP response to livestock
depredation from mountain lions is incredibly low.

SDGFP must no longer allow trophy hunting and intense lethal removal of mountain lions if the agency
seeks to keep conflicts low, as killing mountain lions is harmful to their social structure and actually
increases conflicts with humans, pets and livestock. GFP must address the potential for increased
conflicts with mountain lions caused by the agency’s management of the species through trophy hunting.

SDGFP must remove the arbitrary and unnecessary population objective, or cap, on mountain lions in the
Black Hills currently listed as 200 to 300 cats in the draft plan.

Thank you

Anne Fuehrer
Sioux Falls, SD

mailto:anne@sio.midco.net
mailto:LionPlan@state.sd.us


From: Vickie hauge
To: GFP Mountain Lion Plan
Subject: [EXT] Mountain Lion Management Plan
Date: Monday, August 26, 2019 12:32:48 PM

I would like to comment on your upcoming management plan.  I live in the Custer Peak area
of the Black Hills & enjoy the diversity of animals in this area.  I have lived in the middle of
the hills for 12 years now & have walked the woods and have seen the mountain lion tracks in
the winter.  I have seen one on our property about 7 years ago & was amazed at the grandeur
of the beautiful animal.  I have also seen 2 since & that has been while driving the hills.  I
know as well as you, that the hills are not crawling with lions.  They live their lives daily in
secret & very seldom are they seen.  

I am concerned with the numbers that have been chosen for the amount of lions in the state of
South Dakota.  Scientific is not what I would call the estimation of lions in the state when they
are from 111 to 970.  Many deer are killed on the highways as we can see all over this state &
I realize that the state of South Dakota has to keep the hunters paying for the permits for the
hunting of deer & elk, but killing the mountain lion population to keep the money coming into
the state is horrible.  As you know, the kittens & young lions need their mother to teach them
how to hunt & survive & this is a long 18 month or more learning time.  When the mothers are
hunted as they have been for years now, the kittens & young lions are on their own to survive
or die.  Why would you make decisions that endangers the lions as well as the things they are
going to learn on their own if they do survive.  They are not learning how to hunt & what to
hunt & this is going to be an endless cycle until there are no more because of the destroying of
the animals who are where they are not suppose to be.  

Hunting with hounds is the worst of all.  When the lions are hunted by not one pack of hounds
but a fresh pack of hounds if needed, until the lions are worn out & then shot by hunters who
enjoy killing them for the sport, this is totally inhumane & disgusting.  Money has to be put a
side somehow in this state. Also as you have seen, the amount of lions each year for the past
few years, have been below the amount of 60 set.  Doesn't this make you wonder if you are
making the correct decisions?  It is telling us that you really do not have the mountain lion
population a priority & realizing that they are a very important part of the Black Hills & the
entire state of South Dakota's ecosystem.  It shows us that whether it be to keep the governor
happy & your jobs secure or you really don't have the animals best interest in mind at all, but
the hunters best interest instead.  Please do not make this 2019-2029 management plan a
hunters delight.  Our State is better than that, I hope!

Vickie Hauge

mailto:vickiehauge@gmail.com
mailto:LionPlan@state.sd.us


From: arnseh@rap.midco.net
To: GFP Mountain Lion Plan
Subject: [EXT] Mountain Lion Plan
Date: Wednesday, August 21, 2019 6:07:28 PM

I feel compelled to state that hunters and developers are not the only people with
rights.  Please place severe restrictions on the use of public lands and parks, take
every precaution possible when approving the decimation of our already very limited
and rapidly diminishing resources and habitat.  There are people who sincerely
believe it is wrong and arrogant to consume habitat and then authorize hunting
because we have encroached upon the very limited habitat for wildlife.  Killing, killing,
and more killing ti simply sickens me.  Every time a hunter kills an animal that is one
less animal I, and people who share my values, can spend time observing and
appreciating.  Please consider everyone who lives in South Dakota, not only the
wealthy and hunters.   Thanks.

Harold J. Arns
Box Elder, South Dakota.

mailto:arnseh@rap.midco.net
mailto:LionPlan@state.sd.us


From: Julie
To: GFP Mountain Lion Plan
Subject: [EXT] Mountain Lion Plan
Date: Sunday, August 25, 2019 9:04:45 PM

As a resident of Rapid City, South Dakota, I have just attended a meeting to kill the urban deer
because their numbers are too high.  The hunters of South Dakota complain because they
claim the deer population in the Black Hills is too low because of mountain lions.  The ranchers
claim the mountain lions are killing their livestock.  People living in the Black Hills complain
because there are mountain lion sightings in their backyards or close to schools.  The hound
hunters want to kill mountain lions for recreation, as do trophy hunters. 
 
Since a mountain lion season in the Black Hills was initiated, every year there are more and
more complaints.  This is because you are allowing the taking of the healthiest animals who
would never come into conflict with humans for trophy and hound hunters, thus creating
juvenile lions with no hunting skills who will predate on anything that will sustain them.  The
2nd Century Initiative has thrown out science as any basis for wildlife and the killing to
preserve hunting and trapping traditions is now this department’s priority.
 
The majority of the public abhors trophy and hound hunting, and giving the majority a voice
should be a main priority of this agency.  Mountain lions are self-regulating in their numbers
and hunting them to sustain the population is incorrect. 
 
This agency needs to reassess the science involved with their decision making and give these
animals a place to live where they won’t be hunted, and their natural live cycles and habits can
be observed.  You also need to consult other agencies like the Humane Society of the United
States and work in conjunction with their biologists, who have lots of information that would
help reduce conflicts with lions and people.
 
GF&P needs reassessment of what drives their decisions to kill mountain lions, like quality
mountain lion recreational opportunities  (page 80, Strategy 2E).
 
Lastly, it is never stated in your plan that these animals feel, raise families and show love and
affection like all felines.  This is never taken into consideration when factoring in a season. 
These animals have a right to exist without human interference in Custer State Park.  There is
absolutely no need to kill any of these animals in the park to satisfy the blood thirst of trophy
or hound hunters.
 
I implore you to please, listen to your constituents who do not hunt, and wish to see these
animals alive and in their natural habitat, not on someone’s wall.
 
Sincerely,

mailto:signsofhope@rap.midco.net
mailto:LionPlan@state.sd.us


 
Julie Anderson
845 Virginia Lane
Rapid City, SD
57701
 
 
 
 



From: Kody Keefer
To: GFP Mountain Lion Plan
Subject: [EXT] Mountain Lions
Date: Wednesday, August 21, 2019 12:00:02 AM

Hello,

My name is Kody Keefer and I am a resident of Madison,South Dakota. I feel the state of South Dakota should do
what Nebraska did a few years ago and sell mountain lion permits for $15 apiece and allowing any individual to buy
up to three mountain lion tags in which case placing a quota on the state population as a whole. a
Allowing only I handful of cats to be taken throughout the state and maybe even putting a stipulation that if two or
more females are taken then the season closes.   Personally I see absolutely no problem with managing that species
by selling permits and allowing quotas. The state will make their money off of the permits being sold and still gets
to limit the amount of tats taken.

mailto:mmauler247@icloud.com
mailto:LionPlan@state.sd.us


From: Mark Warren
To: GFP Mountain Lion Plan
Subject: [EXT] Mt Lions
Date: Monday, July 29, 2019 9:28:39 AM

Hi,

GF&P treats SD like a ranch. Deer, pheasant, and other game animals have value. They are the product that
produces income. Any animal, including Mt Lions, that reduce the population of game animals are dealt with
harshly. Personally I think there should be a more holistic approach to wildlife management, and GF&P should lean
more towards being advocates for the animals, than advocates for the hunters. You won’t, but I wish you would
reduce the hunting pressure on lions dramatically and just let nature manage itself. 

Thanks, Mark

Sent from my iPhone
____________________________________________________________
Exposed: Big Pharma’s Lies About Diabetes
glucotype2.com
http://thirdpartyoffers.juno.com/TGL3141/5d3f028adc62528a4cfest01duc

mailto:markwwarren@juno.com
mailto:LionPlan@state.sd.us
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From: Little Elk Cabins - Kathleen Schmidt
To: GFP Mountain Lion Plan
Subject: [EXT] Mt. Lion hunting
Date: Monday, August 26, 2019 10:38:08 PM

TO WHOMEVER READS THIS:  
These comments have to do with your program that kills mountain lions.  There are
only a few points we would like to tell you, which doesn't seem to make a difference
with your final decision anyway but, nevertheless, here they are:  

1. The quota should absolutely be lowered since it has not even been met in
recent seasons.  We have lived in the Vanocker Canyon area for nearly 42 years
and have NEVER seen a mountain lion.   

2. Killing females with cubs is inhumane and should be stopped.  These kittens
need their mother to teach them to hunt as well as other survival skills--
otherwise, we are left with rogue young lions who are going into towns and
have no fear of humans.  

3. Custer State Park should be off limits for mountain lion hunting.  It should be a
sanctuary for lions, since it is close to other less populated areas in the Black
Hills where they could roam freely. 

4. Stop using lions as the reason the elk population seems to have decreased--do
your research and realize it is not from them. 

5. Take into consideration all the lions that are killed (even accidentally) for your
so-called number "counts".  

6. Raise the ridiculous $28 permit fee for hunters.  
7. Get public input and opinions from Black Hills residents besides hunters--we

should ALL HAVE A SAY IN THIS.  Your panel is making far too many decisions
on your own and not listening to what the general population wants.  We would
certainly hope that democracy is not being lost in South Dakota, with all the
decisions your panel and the legislature are making on your own and behind
closed doors.  It is about time the citizens are allowed to have a voice!

Wolfang & Kathleen Schmidt, Nemo SD  
  

mailto:elkcabin@msn.com
mailto:LionPlan@state.sd.us


From: Al
To: GFP Mountain Lion Plan
Subject: [EXT] Mt. Lion Management Plan
Date: Friday, August 09, 2019 2:34:23 PM

I feel we have way to high mountain lion population. The season quota has not been reached in
several yea rs. I feel the population should be drastically reduced. Let the hunters use dogs!! 
Maintain the population at a much lower level and you may be able to increase the deer tags. These
lions are coming into human populated areas. One recently killed several chickens and geese in the
Brookview area of Spearfish.
 
Thank you,
Al Ruckdaschel
 
Sent from Mail for Windows 10
 

mailto:alruckdaschel49@msn.com
mailto:LionPlan@state.sd.us
https://go.microsoft.com/fwlink/?LinkId=550986


From: Denise Peterson
To: GFP Mountain Lion Plan
Subject: [EXT] Mt. Lion Management Plan
Date: Wednesday, August 21, 2019 4:37:41 PM

Greetings,
 
I am writing on behalf of the Mountain Lion Foundation. We would like to submit comments
the SDGFP’s draft mountain lion management plan. I see that comments are due by August
26. Can you tell me if there is a cutoff time for comment submission that day?
 
Thank you in advance,
 
Denise Peterson
 
GIS Analyst/ Visibility Specialist
MOUNTAIN LION FOUNDATION

M:  801.628.1211
 
FACEBOOK   |    TWITTER    |    INSTAGRAM
PLEASE CONSIDER  DONATING TO
MOUNTAIN LION CONSERVATION
WWW.MOUNTAINLION.ORG/GIVE
 

mailto:visibility@mountainlion.org
mailto:LionPlan@state.sd.us
https://www.facebook.com/MountainLionFoundation/
https://twitter.com/MtnLionFdn
https://www.instagram.com/mountainlionfoundation/?hl=en
http://www.mountainlion.org/GIVE


From: Janine
To: GFP Mountain Lion Plan
Subject: [EXT] No hunting mountain lions
Date: Sunday, August 25, 2019 1:03:52 AM

Dear Sirs,
 
Please, no more hunting of mountain lions. 
 
There's just too little habitat, too much human-caused mortality, and too few mountain lions to
justify a hunt. South Dakota's wildlife belongs to everyone, not only to hunters.
 
Thank you, 
Janine Vinton 
Hastings, Victoria, Australia

mailto:janine.vinton@mail.com
mailto:LionPlan@state.sd.us


From: Nancy Hilding
To: GFP Mountain Lion Plan
Cc: Switzer, Chad; Helen McGinnis
Subject: [EXT] PHAS Alert on the SD Mountain Lion Management Plan Revision.
Date: Monday, August 26, 2019 2:38:58 PM

Nancy Hilding
President
Prairie Hills Audubon Society
P.O. Box 788
Black Hawk, SD 57718
August 26th, 2019
605-7871248

Dear SD GFP Staff....Andy, Chad, John and others,
cc Helen McGinnis

Here is a copy of the PHAS latest alert on the SD Mountain Lion Management Plan Revision. 
This alert represents those concepts we are concerned about with respect to the Revised Plan, 
that we thought the average people could absorb and think about and perhaps inspire them to 
send you some comments of their own. Unfortunately I only got it out today (Monday). It is 
currently up on our web page. I send it to you before I start writing detailed and more 
thorough comments on the Plan Revision.  You can think of this like a summary page for our 
concerns.

 One of the missing items in the revised Plan is a discussion of Washington State's theories: 
that  increased level of conflicts between humans/lions occur when you have overly aggressive 
hunting. I know that John Kanta does not believe Wielgus theories apply to the Black Hills, 
but you should have a section on the Washington State theories and in that section discuss why 
you don't believe it applies to the Black Hills or to the Prairie unit. But I will go into this stuff 
more in a formal letter.

 The Prairie Unit contains Pine Ridge Ecosystem, which is in three states: Wyoming, Nebraska 
and SD. Now that you have breeding in SD portion of the Pine Ridge,  you also need to 
discuss whether Wielgus theories apply there, as well as to the Black Hills. Oglala Sioux Tribe 
has a 2019 hunting harvest limit of 20 lions, with a female sub limit of 10.  If that limit was 
actually achieved perhaps it would obliterate all lions down there, but it certainly is overly 
aggressive hunting. So how does Wielgus theories relate to a 20/10 lion harvest limit in the 
Pine Ridge, when their objective/goal as explained to me, seems to be to drive lions away 
from populated areas, but not to obliterate the lion population?

Link to Wielgus video:
https://www.youtube.com/watch?v=2_ZD-PAKhSo

Thanks,
Nancy Hilding

Reminder to Send Comments on the  SD Mountain Lion Management Plan Revision by Monday 

mailto:nhilshat@rapidnet.com
mailto:LionPlan@state.sd.us
mailto:Chad.Switzer@state.sd.us
mailto:hissyhelen38@gmail.com
https://www.youtube.com/watch?v=2_ZD-PAKhSo


August 26th Deadline:

Deadline to Comment - Monday, August 26th
Draft revised SD Mountain Lion Management Plan

Draft copy of revised SD Mountain Lion Management Plan was released
 July 23th, with a 33 day public comment period ending August 26th.

  A draft of the revised mountain lion management plan can also be 
found online at  

 https://gfp.sd.gov/management-plans/ 
under button titled  “Plans Up for Revision”.  

How to Comment
Written comments on the plan can be sent to 523 E. Capitol Ave., 

Pierre, S.D. 57501, or emailed to LionPlan@state.sd.us. Comments 
must be received by Monday, August 26, 2019, and include your full 
name and city of residence.   (No specific time of day/night on 26th is 

specified in the notice for deadline's time of day so we assume a 
midnight deadline, but I have an e-mail from Chad Switzer of GFP, 

saying they will accept comments that arrive "early" Tuesday morning 
and maybe even later comments, but only if they have time to consider 
any later comments). To request a printed copy of the draft plan, please 

call 605.773.3387. This feedback will then be shared, reviewed and 
considered by the planning team." 

In Pierre - Andy Lindbloom | Senior Big Game Biologist & 
Chad Switzer | Wildlife Program Administrator,  

<Chad.Switzer@state.sd.us> , have been in charge of this

Commission Review (another and later comment opportunity)
 The revision is to be presented at the Sept. 5th/6th GFP Commission 

meeting in Spearfish and formally adopted at either the Sept. GFP 
Commission meeting or at the Oct 3rd/4th GFP Commission meeting in 
Oacoma, at which any changes to the hunting season limits (that may 
be proposed - or not - in September.) would be adopted.  If you miss 

sending comments in by 26th, you could also go comment to the 
Commission in person or send in writing. (Scroll down to Sept 5th Item 

https://gfp.sd.gov/management-plans/
mailto:LionPlan@state.sd.us
mailto:Chad.Switzer@state.sd.us


for commenting instructions). 
Given the need to supplement the Draft with more prairie lion 

information, another supplemented version is needed for public review 
and hopefully they will decide to do that.

Guidance on Commenting on SD Mountain Lion 
Management Plan Revision. 

The Mountain Lion Foundation has an excellent letter written, which you 
can access and read on their web site (scroll down for a link). 

Humane Society of the United States also has an excellent letter, but 
you must contact Haley Stewart for a copy:

Haley Stewart <hstewart@humanesociety.org>, (240) 660-0427
 PHAS is still writing ours, contact Nancy Hilding for a copy,

 (nhilding@rapidnet.com, 605-787-1248).. 

PHAS's Commenting Guidance on Draft Revision:

       The  status quo allows for overly aggressive hunting of cougars 
both in the Black Hills and in the Prairie. We question SD GFP 2017-

2018 estimates of the cougar population numbers in the Black  Hills, as 
confidence intervals are too large (occasionally the SDGFP annual 

cougar population estimate, is not believable due to inadequate field 
data collected.) A stable mountain lion population requires about 12- 

16% or 12-14% “harvest” of the adult/subadult population.  PHAS 
supports management of the Black Hills area, as a "source" population 
to help recolonize eastern areas with cougars. To manage the overall 

area as a " source" population SDGFP  needs "harvest objectives" 
below 12% of estimated adult/subadult population.  The SD GFP plans 
to manage for population of 200-300 lions of all ages, which seems to 

be a "decreasing" population or "sink" objective (compare Plan’s Figures 
13 and 15). Managing the Black Hills as a "sink" is also Wyoming's 

objective for the Black Hills. A "sink" means the habitat will always have 
fewer lions than it can support and younger lions will be migrating in to 

fill vacant habitat.  Mountain lion populations are self regulated and 
don’t over populate. There is proof in some states in the USA, that 
aggressive hunting seasons replace experienced adult lions with 

inexperienced, younger lions who get into conflict with humans more 

mailto:hstewart@humanesociety.org
http://rapidnet.com/


and replacement males may engage in more cougar infanticide.
One of the objectives of the Plan is: " Manage mountain lion populations 

for both maximum and quality recreational hunting opportunities, 
considering all social and biological inputs." (see page xi). We believe 
this prioritization of hunter wishes, is unbalanced.  Mountain lions have 
important ecological roles and USFWS shows that wildlife watching is 
much more popular than hunting; Total wildlife watcher 86.million vs 
total big game hunters: 9.2 million.  (2016 National Survey of Fishing, 

Hunting, and Wildlife-Associated Recreation: National Overview -- 
https://wsfrprograms.fws.gov/subpages/nationalsurvey/national_survey.

htm). The Plan should discuss creating a way for wildlife watchers or 
wildlife enthusiasts to donate to SD GFP lion management efforts, as to 

a certain extent GFP is funded by dollars earned from hunting/fishing 
licenses, which creates an imbalance in relative influence of interest 

groups.
         Depredation by lions on livestock and pets is low in SD, yet this is 
used repeatedly as a justifications for recreational hunting. Plan needs 
to show more details on any actual depredations and differentiate for 

when actions or policy are driven by actual confirmed depredations vs. 
by landowner’s fear of depredations.  We object to the killing of native 
wildlife predators to maximize production of a prey species for a better 
prey "harvest" by human predators. Desire to maximize elk calf survival 
is the justification for hound hunting allowed in Custer State Park. In the 
past concerns by hunters about cougar predation of ungulates helped 

drive up the entire lion “harvest” limits in the Black Hills.
      GFP's current goal is not to manage for having cougar populations 

on the prairie, they just manage for a sustainable population on the 
Black Hills. Thus the prairie SD has a 365 day season & unlimited 

"harvest".  Hunting with hounds is allowed on prairie private land & also 
allowed starting on private land and moving onto some public lands by 
SDGFP. Hound hunting is much more effective  than "boot hunting". 
There are also animal cruelty issues for both the hounds and lions, 

trespass issues and “fair chase” issues.  Oglala Sioux Tribe and 
Standing Rock Sioux Tribe have lion hunting seasons. Rosebud allows 

for trapping by tribal members, but not cougar hunting.
 We support protection of small breeding populations or breeding 

individuals in suitable habitat on the SD prairie. GFP's understanding of 
& discussion of prairie lions & prairie habitat section is woefully 

https://wsfrprograms.fws.gov/subpages/nationalsurvey/national_survey.htm
https://wsfrprograms.fws.gov/subpages/nationalsurvey/national_survey.htm


inadequate (just 2 pages, starting at page 76 of 112 pages). There is 
evidence of 4 dead lactating females & a few  kittens (dead & alive) - 

this breeding has been occurring Oglala, Mellette, Bennet and probably 
in Todd Counties and in past possibly it was at Yankton Sioux Tribe 

lands.  The 4 mother prairie lions who were lactating or with evidence of 
past lactation were killed by hunters or trappers.  We believe SDGFP 

needs to disclose more data on prairie lions & their habitat. GFP needs 
to discuss the conditions needed for viable cougar populations on the 
prairie. The inadequacy of discussion on the prairie is one of the most 

egregious failings of this Plan.
GFP needs to discuss the conditions needed for sustaining viable 

cougar populations on the prairie and have viability goals on at least 
some prairie subsets, but when habitat & connectivity corridors involve 
joint jurisdictions, consultation and cooperation with tribes should occur 
first.  SDGFP needs more aggressive education programs about lions 

for prairie communities and if Native American Governments want help, 
grants or resources could be given to help them study their mountain 

lion populations and this could be discussed in the Plan Revision. Given 
the need to supplement the Draft with much more prairie lion 

information, another supplemented version is needed for public review.
        Both the Black Hills and the Prairie Units need to be broken up into 

smaller subsets, creating an option for different management goals in 
different subsets. SDGFP needs the option to manage the subsets of 

the prairie area with good lion habitat and/or evidence of breeding 
differently than other prairie areas without good habitat. 

     We also support creating a sanctuary area as a subset in the Black 
Hills, in addition to the federal Parks, where lion hunting is not allowed. 
We support designating Custer State Park as a sanctuary area in the 

Black Hills. It is contiguous with Wind Cave National Park, where 
hunting is prohibited.  A state park should be a place where people can 

view wildlife, not kill animals.  
The current cougar hunting license fee of $28 dollars needs to be 

raised.  Trapping/snaring of lions should remain illegal, but "incidental 
take" of lions in snares/traps should count against the hunting "harvest 

limit". 

Other Alerts



Humane Society of US Alert on 2019 Revision of SD Mt Lion 
Management Plan:

https://www.facebook.com/HSUSSouthDakota/photos/a.789658854396
114/2745759722119341/?type=3&theater

Mountain Lion Foundations Alert on 2019 Revision of SD Mt Lion 
Management Plan:

https://mountainlion.org/ActionAlerts/070119SDmgmtplan/070119SDmg
mtplan.php?

fbclid=IwAR3aiWU6MJLuKn9TQZh7ZivKJ3wwf7y887uGKAF8vffGNFvO
SrOhEy3lpWI

or
http://mountainlion.org/us/sd/-sd-action.php 

Mountain Lion Foundation's Comments on 2019 Revision of SD Mt Lion 
Management Plan:

https://mountainlion.org/ActionAlerts/070119SDMgmtPlan/2019-08-22-
SD-Comment-Letter.pdf

Other References:

Wielgus's and Washington State's Research discuss how aggressive 
hunting (harvests above 16% of adult/subadult population) can result in 

more conflicts between lions and humans.
 A video on the research can be found at this link: 
https://www.youtube.com/watch?v=2_ZD-PAKhSo

The Humane Society of the United States has recently finalized the first 
of three videos on hunting of mountain lions. “Myths Behind Trophy 
Hunting: Mountain Lions” is now live on their mountain lion webpage 
and through YouTube.  Here is the video description for social media 

shttps://www.youtube.com/watch?v=2_ZD-PAKhSo
 

Cougar Fund's SD Summary (not updated for Plan Revision yet - but 

https://www.facebook.com/HSUSSouthDakota/photos/a.789658854396114/2745759722119341/?type=3&theater
https://www.facebook.com/HSUSSouthDakota/photos/a.789658854396114/2745759722119341/?type=3&theater
https://mountainlion.org/ActionAlerts/070119SDmgmtplan/070119SDmgmtplan.php?fbclid=IwAR3aiWU6MJLuKn9TQZh7ZivKJ3wwf7y887uGKAF8vffGNFvOSrOhEy3lpWI
https://mountainlion.org/ActionAlerts/070119SDmgmtplan/070119SDmgmtplan.php?fbclid=IwAR3aiWU6MJLuKn9TQZh7ZivKJ3wwf7y887uGKAF8vffGNFvOSrOhEy3lpWI
https://mountainlion.org/ActionAlerts/070119SDmgmtplan/070119SDmgmtplan.php?fbclid=IwAR3aiWU6MJLuKn9TQZh7ZivKJ3wwf7y887uGKAF8vffGNFvOSrOhEy3lpWI
https://mountainlion.org/ActionAlerts/070119SDmgmtplan/070119SDmgmtplan.php?fbclid=IwAR3aiWU6MJLuKn9TQZh7ZivKJ3wwf7y887uGKAF8vffGNFvOSrOhEy3lpWI
http://mountainlion.org/us/sd/-sd-action.php
https://mountainlion.org/ActionAlerts/070119SDMgmtPlan/2019-08-22-SD-Comment-Letter.pdf
https://mountainlion.org/ActionAlerts/070119SDMgmtPlan/2019-08-22-SD-Comment-Letter.pdf
https://www.youtube.com/watch?v=2_ZD-PAKhSo
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they may do so eventually):
https://www.cougarfund.org/state/south-dakota/

Mountain Lion Foundation SD Summary 
http://mountainlion.org/us/sd/-sd-portal.php

Other older reference resources:
 A 2017 biennial report on SD mountain lions provides mountain lion 

data that was more recent than found in the current (2010-2015) 
SDGFP Mt. Lion Management Plan.  This report can be found at the 

bottom of the mountain lion webpage at 
https://gfp.sd.gov/mountain-lion/

SDGFP hosted a cougar stakeholder group on Oct 3rd, 2018 in Rapid 
City. Nancy Hilding went for PHAS. There is a nice powerpoint for that 

meeting that Nancy can e-mail you (nhilding@rapidnet.com)

At the Oct 2018 Commission meeting SDGFP staff presented an update 
on lion management. An audio of meeting is here

https://gfp.sd.gov/commission/archives/

Denise Petersen (staff of MLF) has mapped data from the SD GFP 
cougar Mortality data spreadsheets. 

MAP LINK - 22 YEARS OF SD COUGAR MORTALITY DATA, sorted by 
year of death, Click on the dot to learn about dead lion, it's age, sex and 

cause of death.  Thanks to Denise Petersen of MLF for creating this 
map & thanks to SDGFP for sharing their records..

http://bit.ly/SDlionmap
==================================================

=============
Nancy Hilding
6300 West Elm, Black Hawk, SD 57718
or
Prairie Hills Audubon Society
P.O. Box 788, Black Hawk, SD 57718
nhilshat@rapidnet.com
605-787-6779, does not have voice mail
605-787-6466, has voice mail

https://www.cougarfund.org/state/south-dakota/
http://mountainlion.org/us/sd/-sd-portal.php
https://gfp.sd.gov/mountain-lion/
mailto:nhilding@rapidnet.com
https://gfp.sd.gov/commission/archives/
http://bit.ly/SDlionmap
mailto:nhilshat@rapidnet.com


605-877-2620, cell (currently lost)
http://www.phas-wsd.org
https://www.facebook.com/phas.wsd/
Skype phone -605-787-1248, nancy.hilding
----

http://www.phas-wsd.org/


From: M D
To: GFP Mountain Lion Plan
Subject: [EXT] Please maintain maintain populations logically
Date: Saturday, August 24, 2019 6:50:27 PM

You may be getting a lot of emails about needing to "save" and "protect" all the mountain lions.

I am imploring you to use science and logic to make your decisions, not emotion and lies.

Those clamoring to "save them all" have never seen a horse or cow in excruciating pain with shredded skin from
mountain lion claws  from a survived attack.

Those crying to "have a heart" have never lost a livestock guardian dog or family pet to a mountain lion attack.

Those who say to "be gentle" have never talked to a farmer or rancher who's family has survived a mountain lion
encounter out on the prairie.

We can and we must co-exist with wildlife, including mountain lions, but not at the risk of human life by allowing
populations to get out of hand.

Please, be responsible and logical and know that many of the emails that claim we need to "save them all" are also
not South Dakota residents, let alone in rural areas.

V/r
Melissa Dassinger,
Rapid City SD
Mead County

Sent from my iPhone

mailto:missydass@hotmail.com
mailto:LionPlan@state.sd.us


From: Dan Gingert
To: GFP Mountain Lion Plan
Subject: [EXT] Please stop the mountain lion killing
Date: Monday, August 26, 2019 3:36:36 PM

We are not sure how many are alive in the state. Please do not let any more be killed and risk a
serious danger to their existence. 

Thank you,
Dan Gingert
646-932-9391

mailto:dangingert@gmail.com
mailto:LionPlan@state.sd.us


From: Cameron Mellin
To: GFP Mountain Lion Plan
Subject: [EXT] Protecting our predators
Date: Monday, August 26, 2019 9:04:37 PM

To the Game & Fish Department of South Dakota, 

I implore you as a conservationist, veterinary student, and citizen to not pass this puma
management strategy. As the office states, there are somewhere between 111-970 lions in SD-
this is simply too vague an estimate to make conservation decisions based on. If the puma
population is on the lower side of the estimate, Allowing 50-60 permits promotes significant
genetic bottlenecking within the remaining population, casting further doubt on the future of
this beautiful carnivore. 

The state of SD cannot allow game hunters to drive predator management, rather our decisions
must be motivated by what is best for the ecosystems & biodiversity of South Dakota.
Mountain lions are ecosystem engineers- that is their presence and actions helps to fuel the
survival of other species. Without predators ecosystems crumble, just look at the eastern US,
and how overrrun it has become with white tail deer, spreading disease, and decimating plant
and songbird diversity in turn. Please don’t bend to the wishes of the vocal “sportsman”. for a
hunt this misguided and lacking iron clad data to support it, is not in any manner sporting. 

Thank you for your time. 

mailto:cameron.mellin@gmail.com
mailto:LionPlan@state.sd.us


From: PAUL and JANE BERRY
To: GFP Mountain Lion Plan
Subject: [EXT] Suggestions for Lion hunting management
Date: Sunday, July 28, 2019 9:12:53 AM

I have been fortunate enough to hunt and harvest 4 lions.  I did not use dogs.  I invest probably 30 to 40 sessions of
hunting to accomplish one successful harvest.  I thoroughly enjoy it, even when I am not successful, and feel
hunting without a dog is a challenge and is what I would define “hunting”.  It took me 6 years to harvest my first
lion, and since that time I have been real successful.  People who complain about how diffficult it is to get a lion, for
the most part, are not willing to do the work for it. They want it to be easy.  Please do not allow dogs in the Black
Hills.  That will turn it in to commercial hunting like the pheasant season is today.  I used to enjoy hunting pheasant
but now dont even get an opportunity to hunt for birds like I used to.  I cant rationalize spending $150 per day,
which is the average cost, to harvest on commercial ground for pheasant.  Public land is often crowded, and
unpleasant to hunt.  Money should not be the driving force when we are talking about our beautiful animals who
populate our area.  Hunting with dogs is not hunting, and is inhumane.  It is downright killing.   I would be happy to
share my view at a venue near me, however I am travelling now and wont be home for the 15th.  Please read my
letter at the meeting.  Very sincerely,   Paul Berry

Sent from my iPad

mailto:pberry2674@msn.com
mailto:LionPlan@state.sd.us


Commission, South Dakota Game, Fish and Parks  
 
Subject: Mountain Lion Plan 
 
Commissioners: 
 
I am writing to express my opposition to the current mountain lion hunting program in 
South Dakota.   
 

• The data that the program is based on seems faulty at best.  The estimate 
for the total number of lions in the Black Hills is between 100 and 900 and 
from this data a happy medium is selected and a quota set.  This is 
statistical garbage. Basically this says we have no clue as to the Black 
Hills Lion population. No company, person or organization would make a 
decision based on this kind of data and GF&P should not either.  

 
• The season starts far too soon.  It does not give the kittens time to mature 

sufficiently should their mother be killed.  In South Dakota, it is  illegal to 
kill a female with kittens.  But what hunter ramped up on adrenalin and 
looking at a lion through his scope is going to hold off and scan the area 
for kittens and possibly miss a kill.  Very few, if any.  This means we are 
leaving a lot of orphaned kittens out there. 

 
• Hound hunting is an embarrassment to the state and the whole sport of 

hunting.  In no way can this be called sporting or hunting.  The dogs tree a 
cat and the hunters shoot the cat out of the tree.  I watched a video 
showing the killing of a cat in Custer Park.  The dogs had the cat in a tree 
and with a tremendous amount of screaming and yelling the “hunters” 
blasted it out of the tree.  Quite a feat.  Very similar to a shooting gallery 
at the fair. 

 
 

We live in the Black Hills, near Custer Peak and we have seen 1 lion in 35 years of living 
here.   This kind of frequency would suggest that 100 lions might be the number rather 
than 500 or 900.  It was a thrill to see this one cat.  When we have company, everyone is 
interested in seeing a lion, but they don’t and we don’t.  I believe the general population 
would like to live in harmony with the lions, not see them killed off. 
 
What would I like to see? 
  

• Do away with the sport entirely, except for problem cats.  Then 
hunt those cats only with authorization and a permit from GF&P 

 
 
 
 



In lieu of that: 
 

• Suspend the season for several years until the lion population is 
quantified and a reasonable plan can be developed. 

• Limit the season to February and March 
• Eliminate the year round season on the prairie. 
• Abolish hound hunting in the entire state. 

 
In closing, I would like to thank the Commission and GF&P for the job they do.  
Everyone I have met in both groups are dedicated professionals trying to do the best job 
they can under very difficult circumstances and considerable political pressure. 
 
Yours truly, 
 
John Hauge 
11898 Holso Rd. 
Deadwood, SD  57732 
 
 
 
I cannot close without a parting shot.  Our esteemed governor has taken it upon herself to 
spend over $1M of scarce GF&P funds to fund an ill conceived predator reduction plan 
that has virtually no support from the hunting and wildlife community and has a history 
of failure when tried previously.  Management at its worst. She is a huge disappointment. 
May she never have a second term. 
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August 22, 2019 
 

Gary Jensen, Commission Chair 
South Dakota Game, Fish and Parks 
523 East Capitol Avenue 
Pierre SD 57501 

Tony Leif, Wildlife Division Director 
South Dakota Game, Fish and Parks 
523 East Capitol Avenue 
Pierre SD 57501 

 
Email: LionPlan@state.sd.us 

RE: Draft South Dakota Mountain Lion Management Plan 2019-2029 

Dear Chairman Jensen, Members of the Wildlife Board, and Director Leif, 

The Mountain Lion Foundation respectfully requests that you make substantial 
changes to the South Dakota 2019-2029 Mountain Lion Management Plan that is 
currently in draft. While we appreciate the efforts of South Dakota Game, Fish and 
Parks (SDGFP) to update the management plan for mountain lions, we want to be 
certain that valid and reliable science is guiding the plan.  

The concerns expressed below are the official position of the Mountain Lion 
Foundation as we represent our 7000 supporters nationwide. 

The draft plan is based on invalid assumptions that mountain lion populations in 
South Dakota require human intervention in order to control lion expansion and 
mitigate conflict.  
Except in rare instance, mountain lion populations do not require management to 
control growth, because their populations are self-regulating based on the abundance 
of prey and the carrying capacity of the land to support prey populations.  

Mountain lions occur at low densities relative to their primary prey (Stoner et al. 2006). 
In order to survive, mountain lions must increase or decrease the sizes of their 
territories relative to prey populations (Wallach et al. 2015). Lions kill other lions to 
defend territorial boundaries, or starve without a territory sufficient to meet their 
needs.   

In other words, when prey populations decline, so do mountain lion populations. 
Because of these predator-prey dynamics, mountain lion populations do not need to be 
managed by humans. 

And recreational hunting is the wrong tool for addressing conflicts, because hunting 
targets the wrong lions. 

Trophy hunting targets large adult lions with established territories and habits. Those 
lions are not only the least likely to come into repeated conflicts with humans, but 
their stable presence reduces the number of young dispersing lions most likely to enter 
human-occupied areas and to attack domestic animals.  
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Recent science has demonstrated that because hunting results in a younger overall age structure, 
hunting pressure can predictably increase the number of conflicts with humans and domestic 
animals (Creel and Rotella 2010, Ausband et al. 2015, Darimont et al. 2015, Cooley et al. 2009).    

A study in Washington State showed that, as wildlife officials increased quotas and lengthened 
hunting seasons, mountain lion complaints increased rather than decreased. The heavy hunting 
pressure resulted in a higher ratio of younger males in the population as a result of immigration and 
emigration (Tiechman et al. 2016). Contrary to popular belief, hunting mountain lions results in an 
increase in complaints and livestock depredation due to disruption of their social structure, and 
increased immigration of young dispersing lions (Tiechman et al. 2016, Peeble et al. 2013). 

Conflicts with mountain lions are exceedingly rare, and coexistence is possible.  
Throughout the West, people have learned to live alongside lion populations with little conflict. The 
same could be true in South Dakota if the state were to make a more concerted effort to bring valid 
biological and behavioral information about mountain lions to the attention of the public. With such 
additional understanding, the public will recognize that conflicts with mountain lions are exceedingly 
rare, easily resolved, and that the value of mountain lions is significant. 

When conflict does occur, intervention can occur at the level of a specific lion, rather than at the 
population level, for more cost-effective and biologically sustainable conflict resolution. It makes 
much more sense to assess what might be done to limit the behavior of particular lions when and 
where a conflict happens, rather than to try to control entire populations in the vain hope that the 
unwanted behaviors of specific lions will be limited. 

When one looks beyond simple counts of mountain lions, it becomes clear that a scientific 
assessment of the stability of subpopulations, age and sex ratios, and health and stability of breeding 
populations is essential. A rise in numbers alone might be indicative that stable breeding populations 
have been disrupted and replaced by unsustainable numbers of young dispersing lions fighting over 
territory and likely to create conflicts. Counterintuitively, if hunting were to cease, social structures 
and population size might stabilize and conflicts become less common.   

Recreational hunting of mountain lions results in additive and unsustainable mortality and a 
high risk of potential extirpation for the mountain lions of South Dakota.  

Even though it is an ineffective tool, trophy hunting is unfortunately the greatest source of mortality 
for mountain lions throughout the majority of their range in the United States (WildFutures 2005). 
Hunting mountain lions results in additive mortality – rates that far exceed what would happen in 
nature – and can lead to population instability and decline (Vucetich et al. 2005, Eberhardt et al. 2007, 
Darimont et al. 2015). 

In order to sustain viable populations of mountain lions, prevent human-wildlife conflict, and avoid 
compromising the long-term viability by failing to account for all human-caused sources of 
mortality, hunting of adult lion populations should not exceed the intrinsic growth rate of the 
population of interest (Beausoleil et al. 2013).  

The intrinsic growth rate for mountain lion populations is established by researchers to be between 
15-17% (Robinson and DeSimone 2011). Assuring that human-caused mortality is limited to well 
below this threshold facilitates the maintenance of home ranges and social stability, reducing the 
likelihood of increased conflict with humans and population decline (Maletzke et al. 2014). 

Additionally, trophy hunting of mountain lions leads to an increase in kitten mortality in heavily 
hunted populations (Stoner et al. 2006, Wielgus et al. 2013). Killing an adult female with kittens 
results in the death of her dependent young by dehydration, malnutrition, predation and exposure; 
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even those who are at least six months to a year old (Stoner et al. 2006). This impacts a population’s 
ability to recruit new members if too many adult females are removed, making the population less 
resilient to hunting and other causes of mortality, both human-caused and natural (Anderson and 
Lindzey 2005). 

The previous quota far exceeds the sustainable threshold of 12-14% for total anthropogenic 
(human-caused) loss within a population that is widely accepted by western state agencies and the 
majority of mountain lion researchers (Beausoleil et al. 2013). In terms of this threshold, the word 
sustainable means that should anthropogenic mortality exceed the threshold over time, populations 
will decrease, and eventually extirpation will occur. As this management plan will remain in effect 
for a decade, and because lion populations in South Dakota are so low, any error in determining the 
likely percentage of anthropogenic mortality has potentially dire consequences. 

SDGFP currently estimates that there are anywhere from 111 to 970 mountain lions. Managing lions 
through the use of trophy hunting with a population that is potentially as small as 111 individuals is 
gambling with the future of lions in South Dakota. If the actual mountain lion population falls along 
the lower end of the confidence interval, then the previous quotas of 60 hunting permits would 
represent a 54% loss to the population, exceeding the 12-14% threshold set by experts by more than 
40%. 

Although suitable habitat exists for mountain lions in the prairies of South Dakota, the hunting of 
mountain lions outside of the Black Hills is unlimited in quota and season length. The quota setting 
has failed to consider that uncontrolled killing outside of the hunting zones can increase lion 
mortality substantially. 

The agency has also failed to consider other forms of anthropogenic mortality, including vehicle 
strikes, incidental snaring or trapping, poisoning, poaching, and public safety removal which all must 
be included in order to effectively stay below the extirpation threshold. 

Using hounds to pursue mountain lions is unethical and is not considered to be fair chase. 
Hounding is an inhumane and outdated sport that has been banned in two-thirds of the United States. 
Hounding poses significant risk to the hounds as well as to young wildlife, including dependent 
kittens and cubs, who may be attacked and killed by hounds (Lindzey et al. 1992, Logan and Sweanor 
2001, Elbroch et al. 2013). Hounds also disturb or kill non-target wildlife and trespass onto private 
lands (Hristienko and McDonald 2007). This practice is not fair chase and is highly controversial, even 
among hunters (Posewitz 1994, Teel et al. 2002, WildFutures 2005).  

Fair chase hunting is based upon the premise of giving the animal an equal opportunity to escape 
from the hunter (Posewitz 1994). Using hounds, especially those equipped with GPS collars, 
provides an unfair advantage to hunters. 

Many proponents of hound hunting claim that hunters can be more selective using this technique. 
Since hunters can get so close to a treed animal, hound hunting advocates assert that hunters can 
determine the sex, size, and general age of an animal before determining whether or not they are 
permitted to harvest that individual. Knowing the sex and other demographic status of the individual 
being hunted could be helpful in maintaining a viable population. However, a review of 30 years of 
records from game managers throughout the western United States found that, although technically 
feasible, most hunters could not tell the size and sex of an animal up a tree. Hunters had roughly 50% 
accuracy when determining sex; the same as if they had determined the sex with a coin toss. 

We recognize that there is pressure to reduce mountain lion populations in order to satisfy deer 
hunters that they will not be competing with mountain lions for deer, and note that reduction 
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of mountain lion populations will not increase ungulate populations unless lion populations are 
decreased unsustainably. 
Hunting mountain lions has long been thought to bolster populations of game species like mule deer, 
while reducing competition for this shared resource.  

On the East Coast of the United States, it has become clear that when mountain lions are extirpated 
entirely, deer populations do increase. However, it is not true that simply decreasing the number of 
mountain lions relative to deer populations will cause deer populations to increase or remain healthy 
over the long term. Mountain lions and deer have co-evolved to create a natural balance. Suitable 
available habitat will continue to determine deer numbers (even given limited long-term impacts 
from mountain lions), and lion numbers will fluctuate in response, unless mountain lions are nearly 
extirpated. 

In other words, an agency cannot adjust prey numbers by reducing predators without risking 
extirpation of the predator population. 

A recent study evaluated the impacts that heavy hunting of mountain lion has on mule deer and elk. 
The study found that heavy hunting pressure on these apex predators had the opposite effect on mule 
deer (Elbroch and Quigley 2019). As trophy hunters often target the large, dominant male, they 
inadvertently reduce the age structure of mountain lions in the area, leaving younger, less 
experienced lions on the landscape. According to the study, these younger predators typically 
selected for mule deer instead of larger prey species like elk. As a result, the researchers noted that, 
despite increased survival of fawns and females, the removal of mountain lions did not yield a 
growth in the mule deer population. Instead, they suggested that hunting may actually be increasing 
the number of mountain lions that specialize in targeting deer. 

Killing mountain lion kittens dependent upon nursing mothers is not acceptable to most South 
Dakotans. However, current hunting rules make orphaning very common. 
While it is not permitted in South Dakota to kill any females accompanied by spotted kittens, 
dependent young may not always be in the presence of their mother, and spotted kittens have been 
taken by hunters in the state. Without kittens in her presence, a hunter may not be aware that a female 
has offspring and may kill her. As mountain lions offspring are dependent on their mothers for 
survival up to around 18 months of age, the loss of their mother prior to reaching adulthood would 
likely result in the death of her young, even if they are around a year old.  

A recent study has shown that delaying the start of hunting seasons until December 1 would protect 
about 91 percent of kittens from perishing as a result of being orphaned by hunters (O’Malley et al. 
2018). By better aligning any hunting seasons with denning periods, hunters will have the best 
opportunity to identify females with kittens. This, ultimately, will benefit both mountain lions and 
hunters that want to ensure that their populations remain healthy into the future. 

While we appreciate that the Department took this date into account for the hunting of mountain 
lions in the Black Hills Unit, this is not the case in other areas of the state. Landowners on their own 
land do not count toward the quota outside of the season dates for the Black Hills Hunting Unit. 

Based on the information above, the Mountain Lion Foundation respectfully requests that: 

• The Department provide a comprehensive annual assessment of anthropogenic 
mortality in South Dakota, readily available to the public in a timely manner and well 
in advance of proposed changes to lion policy.  
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There is substantial and generally unavoidable human-caused mortality of mountain lions due 
to vehicle strike, incidental snaring or trapping, poaching, hunting on tribal lands, conflicts 
with domestic animals, public safety removal and other causes which have not been 
quantified in the draft plan. Because these numbers contribute the threshold for sustaining a 
mountain lion population without risk of extirpation, the Department and Commission should 
err on the side of caution to maintain the small breeding population of lions in South Dakota.  

This will require that the Department assess anthropogenic mortality more effectively, and 
make these numbers available for public scrutiny on a timely annual basis.  

• South Dakota suspend mountain lion hunting entirely, given the relatively small amount 
of available habitat in the state, high anthropogenic mortality, and the value of 
mountain lions to South Dakotans and to recolonization of eastern states. 

• Restrict killing of mountain lions in all parts of the state to department issued permits 
or actions targeting individual lions in specific situations where it will demonstrably and 
effectively resolve a serious conflict. 

• Hold multi‐state discussions with other neighboring state agencies so that lions may 
recover in their historic ranges. 

• If suspension of hunting is rejected, we ask that at a bare minimum the Department and 
Commission reconsider quotas annually and reduce quotas to below the 12% 
sustainable limit, less the full tally of annual anthropogenic mortality described above. 

• Delay the start of all mountain lion hunting seasons in all areas until December 1 to 
protect dependent kittens from being orphaned by hunters, and that killing of mountain 
lions throughout the remainder of the state be similarly restricted to reduce orphaning. 

• Eliminate the use of hounds to pursue mountain lions as a socially disruptive, inhumane 
and unethical practice. 

• If the Commission decides to continue to allow the use of dogs then, at the very least, 
GPS collars should be prohibited as the practice does not align with fair chase values. 

Thank you for your consideration. Please make this comment letter a part of the official record 
regarding this decision. 

Respectfully, 

  

Lynn Cullens 

EXECUTIVE DIRECTOR 
(916) 606-1610 
LCullens@MountainLion.org 

Questions or requests regarding this comment letter may be directed to:  
Korinna Domingo 
Conservation Specialist  
(818) 415-0920 
Conservation@MountainLion.org 
  

mailto:LCullens@MountainLion.org
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Comments on 2019-2029  Draft South Dakota Mountain Lion Management Plan 
 
I have been interested in mountain lions since 1972, when a friend lent me his copy of the new 
book, THE EASTERN PANTHER: A QUESTION OF SURVIVAL by Bruce Wright.  Wright 
led me to believe cougars somehow had survived in the East.  But by 2005, I had concluded they 
had not, but should be restored.  I learned mountain lions were turning up in the Midwest from 
time to time, and that they were coming mainly from the Black Hills.  My goal is the restoration 
of cougar population to eastern North American outside of southern Florida.  The benefits of 
restoration would include restoring ecological balance to eastern forests and adding a sense of 
“wildness” to them.  Further, it would be a big step toward righting a moral wrong, when our 
European forebearers extirpated them and other species of large mammals. 
 
Since an article was published in the National Geographic in 2012, it has become “common 
knowledge” that cougars are in the process of recolonizing the Midwest, and from there, the 
East.  Confirmation maps in the Geographic article depict each confirmation as a dot, going back 
to the first, in Minnesota in 1990.  More dots are added for each confirmation.  The main source 
of the cougars is still assumed to be the Black Hills, although lions with similar genetics are also 
found in the mountains of eastern Wyoming and NW Nebraska.  The lions in Nebraska and some 
of the individuals in a small population in the Badlands of SW North Dakota came from the 
Black Hills.  
 
The SD GFP decided to reduce the lion population of the Black Hills beginning in the 2011-2012 
hunting season.  Since then, the GFP and the wildlife agencies of Nebraska and North Dakota 
have adopted similar strategies for managing their recolonized populations: set harvest limits that 
will prevent them from growing or reduce their numbers.  Outside of these “islands” of good 
habitat, cougars may be killed at any time in South Dakota,during the long lion hunting seasons 
in the ND Badlands, or when they are threaten people are prey on pets and livestock in Nebraska. 
 
A 2015 study of the potential for cougars to recolonize Minnesota and Wisconsin concluded it 
was unlikely because of the lack of “stepping stones,” patches of suitable habitat in which a 
female or two and male inhabit and might breed.  Some of their kittens would continue east.  
Actually, stepping stones do exist, but have been designated as unsuitable habitat by the state 
wildlife agencies in South Dakota and North Dakota.  Apparently “unsuitable habitat” means 
socially unsuitable for humans and those including areas of private land. 
https://www.duluthnewstribune.com/news/3883415-study-cougars-unlikely-settle-minnesota-
wisconsin 
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The proposed section on lion management in the Black Hills in the GFP draft management plan 
is an improvement on the last version.   I would like the GFP to reduce the harvest limit in the 
Black Hills to allow the population to increase so that dispersers, including females, can 
recolonize smaller areas of suitable habitat in South Dakota and ultimately, states and Canadian 
provinces in the East and Midwest. 
 
The GFP is the Number One source of information on South Dakota wildlife, at least for those 
that are hunted.  I have been the principal admin of the Klandagi: Puma Rewilding Facebook 
since January 2016.  Most of the people who comment on this Facebook love cougars, but not all 
of them.  I have become aware of two major misconceptions about lions:  (1) many cougar lovers 
believe that cougar hunting, as managed by state wildlife agencies, threatens lions with 
extinction, and (2) many hunters believe cougar numbers must be controlled. As for controlling, 
it’s not clear to me if these hunters think cougars will eliminate deer and elk or if they think that 
God created game solely for them, or somewhere in between.  The GFP is in the position to 
address both these misconceptions. 
 
The sections on cougar impact on deer and elk is vague on the subject of whether or not they 
reduce these populations.  It’s my understanding that weather is much more important than 
predation in determining ungulate numbers.  The fact that the GFP has used helicopters to herd 
elk from Wind Cave National Park, where cougars occur but aren’t hunted, into Custer State 
Park where they can be hunted, indicates they aren’t having a significant effect on elk in the 
National Park. 
 
It is inappropriate for Custer State Park to be managed for hunting.  Why not give visitors chance 
to see the wildlife and the GFP the opportunity to educate them?  
 
Missing from the document:  How many domestic animals were killed by lions in the Black Hills 
and on the Prairie?  How many cattle and how many calves?  Be specific. 

Is disease a problem?  Apparently not, although some might like to think so to justify 
recreational hunting or even extirpation of lions in South Dakota.  The possibility that lions help 
control the spread of Chronic Wasting Disease needs to be further explored.  A study published 
in 2008 determined that lions preferentially prey on prion-infected deer.  
https://doi.org/10.1371/journal.pone.0004019 

The GFP is focused on meeting the desires of hunters, who support them with their license fees 
and excise taxes, and ranchers, who might suffer significant financial loss if lions prey on their 
livestock.  It’s my understanding that most of the GFP’s revenue comes from hunting licenses & 
excise taxes.  The GFP should investigate methods of engaging non-hunters and deriving 
revenue from them.  Such actions should include giving non-consumptive users a voice in 
wildlife management. 

=  =  =  =  = 

Mountain Lion Attack:  Page 71 of the draft plan:  No mountain lion attacks on humans have 
been verified in South Dakota.  I have been keeping track of mountain lion attacks since January  

https://doi.org/10.1371/journal.pone.0004019


2000 - http://tchester.org/sgm/lists/lion_attacks_mcginnis.html  I have learned of two 
unconfirmed attacks:    

Late April, 2006 at Ramona in SE part of state.  Cougar swiped at 16-year-old Kurt Clark and 
tore his shirt.  Scats collected at the site were identified as cougar by the SD Department of 
Game, Fish and Parks based on size and the presence of cougar hairs on the outside of one of the 
scats.  Source: http://bigcatrescue.blogspot.com/2006/04/teen-says-lion-attacked-him.html 

March 1, 2008 at Sheridan Lake in the Black Hills, Sheridan Lake.  Ryan Hughes, 33, was 
ice-fishing on the lake.  He went on shore and stepped into the woods.  There he encountered a 
cougar with a fresh kill in its mouth.  He said that the cougar jumped on him and knocked him 
backwards.  He tried to get his hands in front of his face and kicked with his legs.  The cougar 
left, leaving Hughes with scratches and puncture wounds on his face and hand.  The GFP 
brought in a pack of trained hounds.  The dogs could not locate cougar scent.  Hair on Hughes’ 
shirt was not cougar.  Hughes had drunk four cans of beer prior to the event.  The GFP considers 
the incident “probable but unconfirmed.”  https://rapidcityjournal.com/news/local/top-
stories/man-defends-account-of-lion-attack/article_fc96a1f3-277b-512f-848f-
9b28e5b1744b.html  

=  =  =  =  = 

Number of lions in the Black Hills:  Fig. 15 on Page 30 of the draft is misleading.  It shows a 
significant increase in the estimated population in 2017-2018 even though the hunter harvest of 
lions continued to decline during that season and continues to decline, to only 21 in the 2018-
2019 season, which is not included in the report.  I presume the uptick in the estimated 
population is a result of using biopsy darting that than recapturing collared cougars as a basis for 
the estimate.  Elsewhere, the draft report says that the number of man hours required to harvest a 
lion has remained constant.  Does this mean that fewer people are hunting lions? 
 
PROPOSED MANAGEMENT OF LIONS IN PAIRIE HABITAT OUTSIDE THE 
BLACK HILLS:  The current hunting season structure does not “maximize hunter opportunity.”  
The way to accomplish that goal is to temporarily protect lions outside the Black Hills so that 
breeding populations can be established.  I support the suggestions of Nancy Hilding/the Prairie 
Hills Audubon Society that refuges in lion habitat outside the Black Hills should be established.   
 
The fringe of the Black Hills outside I-90 and State Highway 79 is currently a “ring of death” for 
lions attempting to disperse from the Hills.  Areas immediately outside these highways that are 
within the Black Hills ecosystem should be managed as part of the Black Hills, not open to year-
round hunting. 
 
Other  “islands” of potential cougar habitat may include the units of the Sioux Ranger District of 
the Custer National Forest, the extension of Nebraska’s Pine Ridge into South Dakota (in the 
Pine Ridge Indian Reservation) and in Gregory and Charles Mix counties along the Missouri 
River.  Dispersal corridors along riparian corridors should also be protected. 
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Lions in Indian Reservations:  Mountain lions are now breeding in the extension of the Pine 
Ridge from Nebraska into the Pine Ridge Reservation.  The yearly harvest limit on the 
reservation is 20 lions.  It’s dubious that 20 lions exist there, so this is an extirpation decision 
whether not this is the actual objective.  Game Fish & Parks needs to work with the tribes to 
allay their fear of attacks. 
 
Page 78:  The GOALS, OBJECTIVES & STRATEGIES lists are excellent.  GFP needs to do 
more to inform people that lions add to the quality of life and play important roles in 
ecosystems—that these roles are more important than serving as trophies for hunters 
 
Page 79-80:  The Objective and Strategies section needs to include efforts to outreach to non-
hunters and non-ranchers.   Methods need to be developed for these large segments of the public 
to support GFP financially, while simultaneously giving them the opportunity to have a voice in 
decision making. 

 

 



From: australian animal care 
To: GFP Mountain Lion Plan 
Subject: RE: [EXT] Draft South Dakota Mountain Lion Management Plan 2019-2029 Dear Chairman Jensen, Members of 

the Wildlife Board, and Director Leif, The Mountain Lion Foundation respectfully requests that you make 
substantial changes to the South Dakota 2019-2... 

Date: Saturday, August 24, 2019 6:44:23 PM 
 

While we appreciate the efforts of South Dakota Game, Fish and Parks (SDGFP) to update the 
management plan for mountain lions, we want to be certain that valid and reliable science is guiding 
the plan. The concerns expressed below are the official position of the Mountain Lion Foundation as 
we represent our 7000 supporters nationwide. The draft plan is based on invalid assumptions that 
mountain lion populations in South Dakota require human intervention in order to control lion 
expansion and mitigate conflict. Except in rare instance, mountain lion populations do not require 
management to control growth, because their populations are self-regulating based on the  
abundance of prey and the carrying capacity of the land to support prey populations.  Mountain     
lions occur at low densities relative to their primary prey (Stoner et al. 2006). In order to survive, 
mountain lions must increase or decrease the sizes of their territories relative to prey populations 
(Wallach et al. 2015). Lions kill other lions to defend territorial boundaries, or starve without a  
territory sufficient to meet their needs. In other words, when prey populations decline, so do  
mountain lion populations. Because of these predator-prey dynamics, mountain lion populations do 
not need to be managed by humans. And recreational hunting is the wrong tool for addressing 
conflicts, because hunting targets the wrong lions. Trophy hunting targets large adult lions with 
established territories and habits. Those lions are not only the least likely to come into repeated 
conflicts with humans, but their stable presence reduces the number of young dispersing lions most 
likely to enter human-occupied areas and to attack domestic   animals. 
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Recent science has demonstrated that because hunting results in a younger overall age structure, 
hunting pressure can predictably increase the number of conflicts with humans and domestic    
animals (Creel and Rotella 2010, Ausband et al. 2015, Darimont et al. 2015, Cooley et   al. 2009). A 
study in Washington State showed that, as wildlife officials increased quotas and lengthened hunting 
seasons, mountain lion complaints increased rather than decreased. The heavy hunting pressure 
resulted in a higher ratio of younger males in the population as a result of immigration and   
emigration (Tiechman et al. 2016). Contrary to popular belief, hunting mountain lions results in an 
increase in complaints and livestock depredation due to disruption of their social structure, and 
increased immigration of young dispersing lions (Tiechman et al. 2016, Peeble et al. 2013). Conflicts 
with mountain lions are exceedingly rare, and coexistence is possible. Throughout the West, people 
have learned to live alongside lion populations with little conflict. The same could be true in South 
Dakota if the state were to make a more concerted effort to bring valid biological and behavioral 
information about mountain lions to the attention of the public. With such additional understanding, 
the public will recognize that conflicts with mountain lions are exceedingly rare, easily resolved, and 
that the value of mountain lions is significant. When conflict does occur, intervention can occur at    
the level of a specific lion, rather than at the population level, for more cost-effective and     
biologically sustainable conflict resolution. It makes much more sense to assess what might be done   
to limit the behavior of particular lions when and where a conflict happens, rather than to try to  
control entire populations in the vain hope that the unwanted behaviors of specific lions will be  
limited. When one looks beyond simple counts of mountain lions, it becomes clear that a scientific 

mailto:uk28@hotmail.com
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assessment of the stability of subpopulations, age and sex ratios, and health and stability of breeding 
populations is essential. A rise in numbers alone might be indicative that stable breeding populations 
have been disrupted and replaced by unsustainable numbers of young dispersing lions fighting over 
territory and likely to create conflicts. Counterintuitively, if hunting were to cease, social structures  
and population size might stabilize and conflicts become less common. Recreational hunting of 
mountain lions results in additive and unsustainable mortality and a high risk of potential extirpation 
for the mountain lions of South Dakota. Even though it is an ineffective tool, trophy hunting is 
unfortunately the greatest source of mortality for mountain lions throughout the majority of their 
range in the United States (WildFutures 2005). Hunting mountain lions results in additive mortality – 
rates that far exceed what would happen in nature – and can lead to population instability and   
decline (Vucetich et al. 2005, Eberhardt et al. 2007, Darimont et al. 2015). In order to sustain viable 
populations of mountain lions, prevent human-wildlife conflict, and avoid compromising the long-  
term viability by failing to account for all human-caused sources of mortality, hunting of adult lion 
populations should not exceed the intrinsic growth rate of the population of interest (Beausoleil et     
al. 2013). The intrinsic growth rate for mountain lion populations is established by researchers to be 
between 15-17% (Robinson and DeSimone 2011). Assuring that human-caused mortality is limited to 
well below this threshold facilitates the maintenance of home ranges and social stability, reducing    
the likelihood of increased conflict with humans and population decline (Maletzke et al. 2014). 
Additionally, trophy hunting of mountain lions leads to an increase in kitten mortality in heavily 
hunted populations (Stoner et al. 2006, Wielgus et al. 2013). Killing an adult female with kittens 
results in the death of her dependent young by dehydration, malnutrition, predation and exposure; 
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even those who are at least six months to a year old (Stoner et al. 2006). This impacts a population’s 
ability to recruit new members if too many adult females are removed, making the population less 
resilient to hunting and other causes of mortality, both human-caused and natural (Anderson and 
Lindzey 2005). The previous quota far exceeds the sustainable threshold of 12-14% for total 
anthropogenic (human-caused) loss within a population that is widely accepted by western state 
agencies and the majority of mountain lion researchers (Beausoleil et al. 2013). In terms of this 
threshold, the word sustainable means that should anthropogenic mortality exceed the threshold   
over time, populations will decrease, and eventually extirpation will occur. As this management plan 
will remain in effect for a decade, and because lion populations in South Dakota are so low, any error  
in determining the likely percentage of anthropogenic mortality has potentially dire consequences. 
SDGFP currently estimates that there are anywhere from 111 to 970 mountain lions. Managing lions 
through the use of trophy hunting with a population that is potentially as small as 111 individuals is 
gambling with the future of lions in South Dakota. If the actual mountain lion population falls along   
the lower end of the confidence interval, then the previous quotas of 60 hunting permits would 
represent a 54% loss to the population, exceeding the 12-14% threshold set by experts by more than 
40%. Although suitable habitat exists for mountain lions in the prairies of South Dakota, the hunting    
of mountain lions outside of the Black Hills is unlimited in quota and season length. The quota     
setting has failed to consider that uncontrolled killing outside of the hunting zones can increase lion 
mortality substantially. The agency has also failed to consider other forms of anthropogenic    
mortality, including vehicle strikes, incidental snaring or trapping, poisoning, poaching, and public 
safety removal which all must be included in order to effectively stay below the extirpation     
threshold. Using hounds to pursue mountain lions is unethical and is not considered to be fair chase. 



Hounding is an inhumane and outdated sport that has been banned in two-thirds of the United   
States. Hounding poses significant risk to the hounds as well as to young wildlife, including    
dependent kittens and cubs, who may be attacked and killed by hounds (Lindzey et al. 1992, Logan  
and Sweanor 2001, Elbroch et al. 2013). Hounds also disturb or kill non-target wildlife and trespass 
onto private lands (Hristienko and McDonald 2007). This practice is not fair chase and is highly 
controversial, even among hunters (Posewitz 1994, Teel et al. 2002, WildFutures 2005). Fair chase 
hunting is based upon the premise of giving the animal an equal opportunity to escape from the  
hunter (Posewitz 1994). Using hounds, especially those equipped with GPS collars, provides an unfair 
advantage to hunters. Many proponents of hound hunting claim that hunters can be more selective 
using this technique. Since hunters can get so close to a treed animal, hound hunting advocates    
assert that hunters can determine the sex, size, and general age of an animal before determining 
whether or not they are permitted to harvest that individual. Knowing the sex and other    
demographic status of the individual being hunted could be helpful in maintaining a viable    
population. However, a review of 30 years of records from game managers throughout the western 
United States found that, although technically feasible, most hunters could not tell the size and sex     
of an animal up a tree. Hunters had roughly 50% accuracy when determining sex; the same as if they 
had determined the sex with a coin toss. We recognize that there is pressure to reduce mountain     
lion populations in order to satisfy deer hunters that they will not be competing with mountain lions  
for deer, and note that  reduction 
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of mountain lion populations will not increase ungulate populations unless lion populations are 
decreased unsustainably. Hunting mountain lions has long been thought to bolster populations of 
game species like mule deer, while reducing competition for this shared resource.  On the East Coast  
of the United States, it has become clear that when mountain lions are extirpated entirely, deer 
populations do increase. However, it is not true that simply decreasing the number of mountain     
lions relative to deer populations will cause deer populations to increase or remain healthy over the 
long term. Mountain lions and deer have co-evolved to create a natural balance. Suitable available 
habitat will continue to determine deer numbers (even given limited long-term impacts from  
mountain lions), and lion numbers will fluctuate in response, unless mountain lions are nearly 
extirpated. In other words, an agency cannot adjust prey numbers by reducing predators without 
risking extirpation of the predator population. A recent study evaluated the impacts that heavy 
hunting of mountain lion has on mule deer and elk. The study found that heavy hunting pressure on 
these apex predators had the opposite effect on mule deer (Elbroch and Quigley 2019). As trophy 
hunters often target the large, dominant male, they inadvertently reduce the age structure of 
mountain lions in the area, leaving younger, less experienced lions on the landscape. According to    
the study, these younger predators typically selected for mule deer instead of larger prey species     
like elk. As a result, the researchers noted that, despite increased survival of fawns and females, the 
removal of mountain lions did not yield a growth in the mule deer population. Instead, they   
suggested that hunting may actually be increasing the number of mountain lions that specialize in 
targeting deer. Killing mountain lion kittens dependent upon nursing mothers is not acceptable to 
most South Dakotans. However, current hunting rules make orphaning very common. While it is not 
permitted in South Dakota to kill any females accompanied by spotted kittens, dependent young     
may not always be in the presence of their mother, and spotted kittens have been taken by hunters    
in the state. Without kittens in her presence, a hunter may not be aware that a female has offspring 



and may kill her. As mountain lions offspring are dependent on their mothers for survival up to   
around 18 months of age, the loss of their mother prior to reaching adulthood would likely result in  
the death of her young, even if they are around a year old.  A recent study has shown that delaying   
the start of hunting seasons until December 1 would protect about 91 percent of kittens from 
perishing as a result of being orphaned by hunters (O’Malley et al. 2018). By better aligning any 
hunting seasons with denning periods, hunters will have the best opportunity to identify females    
with kittens. This, ultimately, will benefit both mountain lions and hunters that want to ensure that 
their populations remain healthy into the future. While we appreciate that the Department took this 
date into account for the hunting of mountain lions in the Black Hills Unit, this is not the case in    
other areas of the state. Landowners on their own land do not count toward the quota outside of    
the season dates for the Black Hills Hunting Unit. Based on the information above, the Mountain     
Lion Foundation respectfully requests that: • The Department provide a comprehensive annual 
assessment of anthropogenic mortality in South Dakota, readily available to the public in a timely 
manner and well in advance of proposed changes to lion   policy. 
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There is substantial and generally unavoidable human-caused mortality of mountain lions due to 
vehicle strike, incidental snaring or trapping, poaching, hunting on tribal lands, conflicts with   
domestic animals, public safety removal and other causes which have not been quantified in the    
draft plan. Because these numbers contribute the threshold for sustaining a mountain lion    
population without risk of extirpation, the Department and Commission should err on the side of 
caution to maintain the small breeding population of lions in South Dakota. This will require that the 
Department assess anthropogenic mortality more effectively, and make these numbers available for 
public scrutiny on a timely annual basis.  • South Dakota suspend mountain lion hunting entirely,   
given the relatively small amount of available habitat in the state, high anthropogenic mortality, and 
the value of mountain lions to South Dakotans and to recolonization of eastern states. • Restrict   
killing of mountain lions in all parts of the state to department issued permits or actions targeting 
individual lions in specific situations where it will demonstrably and effectively resolve a serious 
conflict. • Hold multi-state discussions with other neighboring state agencies so that lions may  
recover in their historic ranges. • If suspension of hunting is rejected, we ask that at a bare minimum 
the Department and Commission reconsider quotas annually and reduce quotas to below the 12% 
sustainable limit, less the full tally of annual anthropogenic mortality described above. • Delay the  
start of all mountain lion hunting seasons in all areas until December 1 to protect dependent kittens 
from being orphaned by hunters, and that killing of mountain lions throughout the remainder of the 
state be similarly restricted to reduce orphaning. • Eliminate the use of hounds to pursue mountain 
lions as a socially disruptive, inhumane and unethical practice. • If the Commission decides to  
continue to allow the use of dogs then, at the very least, GPS collars should be prohibited as the 
practice does not align with fair chase values. Thank you for your consideration. Please make this 
comment letter a part of the official record regarding this decision.   Respectfully, 

 
 

Ursula K Victoria Australia 



From: Nancy Hilding
To: GFP Mountain Lion Plan
Cc: Helen McGinnis
Subject: Fwd: [EXT] Comments on the draft South Dakota Mountain Lion Management Plan, 2019-2029
Date: Monday, August 26, 2019 2:59:10 PM
Attachments: 2019-8-26 - HJMs Comments on Draft Mgt Plan.docx

ATT00001.htm

Nancy Hilding
President
Prairie Hills Audubon Society
P.O. Box 788
Black Hawk, SD 57718

SD Game, Fish and Parks
Pierre, SD 57501

Dear Chad, Andy and other GFP staff members,

Prairie Hills Audubon Society is a SD non-profit corporation and was invited to the Stakeholder group on lions in 
October 2018. 
Helen McGinnis lives in West Virginia, but she has been the treasurer of Prairie Hills Audubon Society for a long 
time and is a leading light 
in setting our Mountain Lion policies and helping with our Mountain Lion Campaign. 

We attach her personal comments to this e-mail and incorporate her comments by reference, with one clarification. 
Helen states: " I support the suggestions of Nancy Hilding/the Prairie Hills Audubon Society that refuges in lion 
habitat outside the Black Hills should be established."  Our actual position is that some areas on the prairie need to 
be maintained for viable cougar populations, that might mean establishing cougar "refuges" but we don't care via 
what land area management allocation/land use title the "viable populations" are maintained...just that the goals of 
management  are that they are maintained in those areas.

Thanks,

Nancy  Hilding
President
Prairie Hills Audubon Society
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August 26, 2019



Comments on 2019-2029  Draft South Dakota Mountain Lion Management Plan



I have been interested in mountain lions since 1972, when a friend lent me his copy of the new book, THE EASTERN PANTHER: A QUESTION OF SURVIVAL by Bruce Wright.  Wright led me to believe cougars somehow had survived in the East.  But by 2005, I had concluded they had not, but should be restored.  I learned mountain lions were turning up in the Midwest from time to time, and that they were coming mainly from the Black Hills.  My goal is the restoration of cougar population to eastern North American outside of southern Florida.  The benefits of restoration would include restoring ecological balance to eastern forests and adding a sense of “wildness” to them.  Further, it would be a big step toward righting a moral wrong, when our European forebearers extirpated them and other species of large mammals.



Since an article was published in the National Geographic in 2012, it has become “common knowledge” that cougars are in the process of recolonizing the Midwest, and from there, the East.  Confirmation maps in the Geographic article depict each confirmation as a dot, going back to the first, in Minnesota in 1990.  More dots are added for each confirmation.  The main source of the cougars is still assumed to be the Black Hills, although lions with similar genetics are also found in the mountains of eastern Wyoming and NW Nebraska.  The lions in Nebraska and some of the individuals in a small population in the Badlands of SW North Dakota came from the Black Hills. 



The SD GFP decided to reduce the lion population of the Black Hills beginning in the 2011-2012 hunting season.  Since then, the GFP and the wildlife agencies of Nebraska and North Dakota have adopted similar strategies for managing their recolonized populations: set harvest limits that will prevent them from growing or reduce their numbers.  Outside of these “islands” of good habitat, cougars may be killed at any time in South Dakota,during the long lion hunting seasons in the ND Badlands, or when they are threaten people are prey on pets and livestock in Nebraska.



A 2015 study of the potential for cougars to recolonize Minnesota and Wisconsin concluded it was unlikely because of the lack of “stepping stones,” patches of suitable habitat in which a female or two and male inhabit and might breed.  Some of their kittens would continue east.  Actually, stepping stones do exist, but have been designated as unsuitable habitat by the state wildlife agencies in South Dakota and North Dakota.  Apparently “unsuitable habitat” means socially unsuitable for humans and those including areas of private land.

https://www.duluthnewstribune.com/news/3883415-study-cougars-unlikely-settle-minnesota-wisconsin



The proposed section on lion management in the Black Hills in the GFP draft management plan is an improvement on the last version.   I would like the GFP to reduce the harvest limit in the Black Hills to allow the population to increase so that dispersers, including females, can recolonize smaller areas of suitable habitat in South Dakota and ultimately, states and Canadian provinces in the East and Midwest.



The GFP is the Number One source of information on South Dakota wildlife, at least for those that are hunted.  I have been the principal admin of the Klandagi: Puma Rewilding Facebook since January 2016.  Most of the people who comment on this Facebook love cougars, but not all of them.  I have become aware of two major misconceptions about lions:  (1) many cougar lovers believe that cougar hunting, as managed by state wildlife agencies, threatens lions with extinction, and (2) many hunters believe cougar numbers must be controlled. As for controlling, it’s not clear to me if these hunters think cougars will eliminate deer and elk or if they think that God created game solely for them, or somewhere in between.  The GFP is in the position to address both these misconceptions.



The sections on cougar impact on deer and elk is vague on the subject of whether or not they reduce these populations.  It’s my understanding that weather is much more important than predation in determining ungulate numbers.  The fact that the GFP has used helicopters to herd elk from Wind Cave National Park, where cougars occur but aren’t hunted, into Custer State Park where they can be hunted, indicates they aren’t having a significant effect on elk in the National Park.



It is inappropriate for Custer State Park to be managed for hunting.  Why not give visitors chance to see the wildlife and the GFP the opportunity to educate them? 



Missing from the document:  How many domestic animals were killed by lions in the Black Hills and on the Prairie?  How many cattle and how many calves?  Be specific.

Is disease a problem?  Apparently not, although some might like to think so to justify recreational hunting or even extirpation of lions in South Dakota.  The possibility that lions help control the spread of Chronic Wasting Disease needs to be further explored.  A study published in 2008 determined that lions preferentially prey on prion-infected deer.  https://doi.org/10.1371/journal.pone.0004019

The GFP is focused on meeting the desires of hunters, who support them with their license fees and excise taxes, and ranchers, who might suffer significant financial loss if lions prey on their livestock.  It’s my understanding that most of the GFP’s revenue comes from hunting licenses & excise taxes.  The GFP should investigate methods of engaging non-hunters and deriving revenue from them.  Such actions should include giving non-consumptive users a voice in wildlife management.

=  =  =  =  =

Mountain Lion Attack:  Page 71 of the draft plan:  No mountain lion attacks on humans have been verified in South Dakota.  I have been keeping track of mountain lion attacks since January  2000 - http://tchester.org/sgm/lists/lion_attacks_mcginnis.html  I have learned of two unconfirmed attacks:   

Late April, 2006 at Ramona in SE part of state.  Cougar swiped at 16-year-old Kurt Clark and tore his shirt.  Scats collected at the site were identified as cougar by the SD Department of Game, Fish and Parks based on size and the presence of cougar hairs on the outside of one of the scats.  Source: http://bigcatrescue.blogspot.com/2006/04/teen-says-lion-attacked-him.html

March 1, 2008 at Sheridan Lake in the Black Hills, Sheridan Lake.  Ryan Hughes, 33, was ice-fishing on the lake.  He went on shore and stepped into the woods.  There he encountered a cougar with a fresh kill in its mouth.  He said that the cougar jumped on him and knocked him backwards.  He tried to get his hands in front of his face and kicked with his legs.  The cougar left, leaving Hughes with scratches and puncture wounds on his face and hand.  The GFP brought in a pack of trained hounds.  The dogs could not locate cougar scent.  Hair on Hughes’ shirt was not cougar.  Hughes had drunk four cans of beer prior to the event.  The GFP considers the incident “probable but unconfirmed.”  https://rapidcityjournal.com/news/local/top-stories/man-defends-account-of-lion-attack/article_fc96a1f3-277b-512f-848f-9b28e5b1744b.html 

=  =  =  =  =

Number of lions in the Black Hills:  Fig. 15 on Page 30 of the draft is misleading.  It shows a significant increase in the estimated population in 2017-2018 even though the hunter harvest of lions continued to decline during that season and continues to decline, to only 21 in the 2018-2019 season, which is not included in the report.  I presume the uptick in the estimated population is a result of using biopsy darting that than recapturing collared cougars as a basis for the estimate.  Elsewhere, the draft report says that the number of man hours required to harvest a lion has remained constant.  Does this mean that fewer people are hunting lions?



PROPOSED MANAGEMENT OF LIONS IN PAIRIE HABITAT OUTSIDE THE BLACK HILLS:  The current hunting season structure does not “maximize hunter opportunity.”  The way to accomplish that goal is to temporarily protect lions outside the Black Hills so that breeding populations can be established.  I support the suggestions of Nancy Hilding/the Prairie Hills Audubon Society that refuges in lion habitat outside the Black Hills should be established.  



The fringe of the Black Hills outside I-90 and State Highway 79 is currently a “ring of death” for lions attempting to disperse from the Hills.  Areas immediately outside these highways that are within the Black Hills ecosystem should be managed as part of the Black Hills, not open to year-round hunting.



Other  “islands” of potential cougar habitat may include the units of the Sioux Ranger District of the Custer National Forest, the extension of Nebraska’s Pine Ridge into South Dakota (in the Pine Ridge Indian Reservation) and in Gregory and Charles Mix counties along the Missouri River.  Dispersal corridors along riparian corridors should also be protected.



Lions in Indian Reservations:  Mountain lions are now breeding in the extension of the Pine Ridge from Nebraska into the Pine Ridge Reservation.  The yearly harvest limit on the reservation is 20 lions.  It’s dubious that 20 lions exist there, so this is an extirpation decision whether not this is the actual objective.  Game Fish & Parks needs to work with the tribes to allay their fear of attacks.



Page 78:  The GOALS, OBJECTIVES & STRATEGIES lists are excellent.  GFP needs to do more to inform people that lions add to the quality of life and play important roles in ecosystems—that these roles are more important than serving as trophies for hunters



Page 79-80:  The Objective and Strategies section needs to include efforts to outreach to non-hunters and non-ranchers.   Methods need to be developed for these large segments of the public to support GFP financially, while simultaneously giving them the opportunity to have a voice in decision making.












=============
Nancy Hilding
6300 West Elm, Black Hawk, SD 57718
or
Prairie Hills Audubon Society
P.O. Box 788, Black Hawk, SD 57718
nhilshat@rapidnet.com
605-787-6779, does not have voice mail
605-787-6466, has voice mail
605-877-2620, cell (currently lost)
http://www.phas-wsd.org
https://www.facebook.com/phas.wsd/

Skype phone -605-787-1248, nancy.hilding
----
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Nancy Hilding 
President 
Prairie Hills Audubon Society 
P.O. Box 788 
Black Hawk, SD 57718 
August 26th, 2019 
605-787-1248 (Skype phone) 
nhilshat@rapidnet.com 
 
 
SD Game, Fish & Parks 
Joe Foss Building 
523 Capital Ave. 
Pierre, SD 57501 
 
Comments on the SD Mountain Lion Plan Revision, 
 
General Topics 
 
Prairie Lions 
 
GFP's current goal is not to manage for having cougar populations on the prairie; 
you just manage for a sustainable population on the Black Hills. Thus the prairie 
SD has a 365-day season & unlimited "harvest". Hunting with hounds is allowed 
on prairie private land & also allowed starting on private land and moving onto 
some public lands by SDGFP. Hound hunting is much more effective than "boot 
hunting". We object to hound hunting, unlimited harvest & 365-day season 
everywhere on the prairie. 
 
The most egregious problem with the Mountain Lion Plan Revision is the woeful 
inadequacy of the section on prairie lions, which is just 2 pages long on pages 
76-78. Here and there in the rest of the text there are short references to prairie 
items, however these can be contradictory with facts. GFP needs to review all 
references to prairie lions to erase the claims that prairie lions are only dispersing 
males or there is no habitat in the prairie 
 
There are almost 3 pages devoted to tribal coordination on page 57-59. We 
thank Kelly Hepler for appointing Ron Skates and thank GFP for at least having 
these 3 pages.  
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We believe in the Tribal section you should discuss hunting rights secured to 
Native Americans by treaties and the legal rational that GFP uses to argue that 
those hunting rights were lost and USA should no longer honor them. I think the 
hunting/fishing rights issue was not raised by Tribal Plaintiffs in the Supreme 
Court litigation over the loss of the Black Hills, for which the Supreme Court 
awarded the Lakota money, which the Lakota continue to refuse. 
 
           Article V of the 1851 Treaty provided in pertinent part:  

It is, however, understood that, in making this recognition and 
acknowledgement, the aforesaid Indian nations do not hereby abandon or 
prejudice any rights or claims they may have to other lands; and further, 
that they do not surrender the privilege of hunting, fishing, or passing over 
any of the tracts of country heretofore described. (Emphasis added) 

Article 17 of the 1868 Treaty provided:  

'It is hereby expressly understood and agreed by and between the 
respective parties to this treaty that the execution of this treaty and its 
ratification by the United States Senate shall have the effect, and shall be 
construed as abrogating and annulling all treaties and agreements 
heretofore entered into between the respective parties hereto, so far as 
such treaties and agreements obligate the United States to furnish and 
provide money, clothing, or other articles of property to such Indians and 
bands of Indians as become parties to this treaty, but no further. ' 
(Emphasis added) 

 
We believe the document is woefully inadequate because of the prairie section 
and a prairie unit supplement is needed. In part this requires you to talk to tribes 
to gather their mountain lion data. We question if your mortality data is complete 
on the prairie, due to insufficient communications with tribes. We don't think 
tribes, especially Oglala Sioux Tribe have population estimates, however some of 
them have some idea of where resident lions may be living.  However you may 
need to give grants to the tribes to do cougar surveys and to do research on 
tribal land to develop missing data on their lions (but only if they should be willing 
to receive such grants/resources and/or coordinate such activities with you). 
However the tribes should be able to provide you with maps of their suitable 
habitat. 
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It is our belief that there is evidence of a female kitten under 1 year of age found 
in a live trap on Oglala Sioux Tribe (OST) lands in January of 2015, near Kyle, 
that was moved about 10 miles north of site she was found at. We believe at 
least one road kill kitten, likely aged less than one year old, has been found on 
OST lands. You discuss 3 females who were lactating or had proof of lactation 
on OST lands and Bennett County and 1 female with lactation history in Mellette 
County, near the boundary with Todd County. 
 
You need to provide more information on the prairie's lactating females: 1.) 
Where were they found in those counties? 2.) Was lactation current? 3.) Was 
there a search for kittens? & 4.) How were they killed? You need to provide more 
information on the dead kittens recorded by SD GFP's mortality database in non-
tribal jurisdictions in the prairie unit; there have been 2 kitten deaths recorded.  
You need to evaluate the Cheyenne River leaving the Black Hills as possible 
high-level habitat & notice the dead females & dead kitten found near it. 
 
 Bennett County was once part of the Pine Ridge Reservation, Mellette, Gregory, 
Tripp & part of Lyman Counties were once part of Rosebud Sioux Tribe 
Reservation till federal court rulings modified reservation boundaries.  
 
The Prairie Unit contains Pine Ridge Ecosystem, which is in three states: 
Wyoming, Nebraska and SD. Now you have breeding documented in SD portion 
of the Pine Ridge. Oglala Sioux Tribe has a 2019 hunting harvest limit of 20 lions, 
with a female sub limit of 10.  If that limit was actually achieved, perhaps hunting 
would obliterate all lions down there, but it certainly is overly aggressive hunting 
limit. So how do Wielgus theories relate to a 20/10 lion harvest limit in the Pine 
Ridge, when their objective/goal (as explained to me), seems to be to drive lions 
away from populated areas, but not to actually obliterate the lion population? 
 
Washington State researchers did extensive research and proved that 
Washington State's aggressive recreational hunting of cougars did not bring 
about the expected/anticipated results due to the increase in younger male lions 
in the lion population. After all this research, Washington State believes in an 
"equilibrium hunt"; a 14%  kill of adult/sub-adult is the appropriate hunting 
strategy.  As a result the State of Washington has created 49 cougar hunting 
units, and if the  kill in any unit exceeds 16% of the adult females, sub-adult 
females, adult males or sub-adult males, the hunt in that unit is closed. Video on 
Wielgus and Washington State research can be found at this 
link:  https://www.youtube.com/watch?v=2_ZD-PAKhSo 
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John Kanta does not believe that these Washington State theories apply to the 
Black Hills, if so Wielgus/Washington State theories need to be discussed & 
challenged for the Black Hills in the Revised Plan. But we also ask - do they 
apply to Oglala Sioux Tribe or Rosebud Sioux Tribes whose resident lion 
populations are small & are close to both Nebraska's Pine Ridge & Niobrara 
populations & Black Hills? In other words is the capacity to support cougars on 
the biologically suitable habitat on Oglala Sioux Tribe, Rosebud Sioux or Yankton 
Tribe lands small relative to the immigration rate from nearby source populations 
& thus do some of Wielgus's theories apply on some of SD's Reservations? 
 
You need to talk to the wildlife biologists at all tribes responsible for mountain 
lions and record their reports on their lion populations and lion management 
goals and issues in the Draft Revision. We have heard possible evidence of 
breeding at Oglala, Rosebud & Yankton and evidence of resident lions at 
Cheyenne River. With changes in wildlife staff, past knowledge can be lost. 
Reservations were allotted and the areas around Reservations can have 
checkerboard ownership patterns.  Due to intermixed jurisdictions, the tribal 
knowledge and goals needs to be included in the Plan. 
 
We support the breaking up of the Prairie unit into subsets to allow for 
management of areas with biologically suitable habitat in a different way than 
biologically unsuitable habitat. If an area has the potential to support some 
breeding cougars, that opportunity needs to be identified and the area needs its 
own boundaries.  Also connectivity corridors may need to be protected. You don't 
necessary need to always manage them differently from the rest of the prairie, 
but if you identify them, you have an option to do so during hunting season's 
biennial rule making. 
 
We will attach a map with some suggested subset areas. But we believe 
reservations should be prairie unit subsets, but especially the reservations of 
Cheyenne River, Oglala, Rosebud and Yankton need to be sub-set units. While 
we believe you need to consult with and cooperate with tribal government, their 
goals can change with elections, new leaders, new data, changing biological 
conditions or changes in public opinion, so the management goals identified by 
tribes and/or GFP, in any year can change in the future.  What you need to do is 
create prairie subset areas for them, where at any point of time, you and tribes 
may agree to set different goals than in the rest of the prairie (or not). We 
suggest Custer National Forest Area needs a subset, as does the lower Missouri 
River Breaks. We suggest you need a buffer zone subset(s) around the Black 
Hills Fire Protection District, but especially when hogback habitat is outside the 
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District. 
 
Lions in Cities or Suburban Areas 
 
Please go into more depth on your policies to remove lions found in urban or 
suburban areas, when lions are guilty of no threatening or aggressive action, 
except to be guilty of being found in the wrong place and people being afraid.  
We find your actions sometimes bizarre, for example the cougar hiding in the dirt 
cave in Wall.  We hope you will think of translocation for some of those 
"innocent" cougars. 
 
Depredations 
 
You provide a chart of the lions killed for the sake of depredations relief, however 
the dead lions did not necessarily engage in depredations -- included in that chart 
are lions killed because folks feared they would depredate.  Please differentiate 
between "conflict" lions who actually depredated and those "conflict" lions some 
one was merely afraid of.  
 
Please also provide the exact number of livestock or pets that were depredated.  
This depredation is a main reason for the aggressive hunting on the prairie, 
however as we remember the discussion at Commission meeting Pierre in 
January 2015 about the prairie unit's depredation history, that occurred during 
the hound hunting finalization, some staff folks thought there was no record of 
prairie livestock depredations, but a staff member alleged there had been a few 
and if I remember correctly, they might have been pet depredations.   Please 
very clearly explain confirmed domestic animal depredations in the prairie unit, 
please list confirmed lion kills and the years and locations. We don't mean events 
when people were afraid after seeing/hearing lions near the yard, the barn or 
house, but actual kills of livestock or pets by lions. 
 
  Please also specify very clearly the confirmed kills in the Black Hills, and what 
year, location and animal killed. We believe only confirmed kills have been hobby 
livestock or pets & not many of those.  In the text somewhere in the discussion of 
contents of lion stomachs, it indicates 1% of stomach contents was beef. This 1% 
rate does not seem to match the SD beef depredation records in SD given the 
number of lions we have. 
 
We strongly suspect the depredation issue is based on mythic fear.  
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People Attacks 
 
Please clearly explain the history of attacks on people in the State, We believe 
no one has been killed, but there have been 2 alleged "attacks", that left "victims" 
with very little or no harm & one was not really verified.  Please review the 
nationwide cougar kill record statistics and compare to other risks from animals, 
like number of persons killed by mosquitoes, dogs, deer collisions, cattle vs. 
those killed by cougars. There have been 27 deaths due to cougars in North 
America since 1890 - 
https://en.wikipedia.org/wiki/List_of_fatal_cougar_attacks_in_North_America 
 
Public Education 
 
Please explain SDGFGP's attempts to teach people about their own and their 
animals risk from cougars. Please offer resources to the Tribes to have some 
public education meetings on cougars, that in addition to biology and behavior 
info, includes realistic discussions of risks and disclose the SD and national 
actual attack statistics not the myths and that train people how to act during 
cougar encounters. 
 
Values: 
 
One of the objectives of the Plan is: " Manage mountain lion populations for both 
maximum and quality recreational hunting opportunities, considering all social 
and biological inputs." (See page xi). We believe this prioritization of hunter 
wishes, is unbalanced. We believe the number of hunter advocates vs. not 
hunter advocates invited to the October stakeholder meeting, clearly displayed 
SD GFP bias towards hunting and hunters.  Mountain lions have important 
ecological roles and USFWS shows that wildlife watching is much more popular 
than hunting; Total wildlife watchers are: 86.million vs. total big game hunters 
are: 9.2 million. (2016 National Survey of Fishing, Hunting, and Wildlife-
Associated Recreation: National Overview -- 
https://wsfrprograms.fws.gov/subpages/nationalsurvey/national_survey.htm). 
 
 People who live in the Hills come up to me and tell me of their delight at having a 
mountain lion walk on their property or in their area. They proudly show me 
photos of their lions. Not all folks in the Hills are afraid of lions or want to kill 
them. Some are wildlife watchers and wildlife advocates. The Plan should 
discuss creating a way for wildlife watchers or wildlife enthusiasts to donate to 
SD GFP lion management efforts, as to a certain extent GFP is funded by dollars 
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earned from hunting/fishing licenses or Pitman-Robertson.  
 
SDGFP seems to believe that when hunters pay these fees/taxes it is like 
voluntary donations, and this creates an imbalance in relative influence of 
interest groups. However Pitman-Robertson with its taxes on hand guns, rifles 
and ammunition, is not just supported by hunters, but also by folks who use guns 
for not hunting purpose.  The wildlife belongs to all citizens of the state (including 
card carrying PETA members) & hunters pay for the privilege to hunt this publicly 
owned resource at below market value for meat or furs. They aren't giving 
donations. 
 
Prairie Hills Audubon Society  (PHAS) strongly objects to hunting any native 
predator in order to maximize the number of prey species such as 
deer/elk/pheasants, that human hunters want to kill. We don't believe that the 
wildlife exists just for human predators to execute.  Mountain lions have 
important ecological roles and they have a right to kill prey. We believe that the 
fluctuations in popular prey species numbers are more dependent on other 
factors like the weather.  We hope SDGFP explains that in the Plan.  
 
 We don't think the Plan disclosed well enough the history of many hunters 
advocating that SDGFP increase harvest limits to insure mountain lions killed 
less deer, elks, mountain goats and/or rocky mountain sheep. We believe that 
historic lobbying was a very significant factor in the increase of the "harvest limit". 
(We were there). As you may realize from the Nest Predator Bounty fiasco, not 
all SD citizens like you killing native predators to maximize prey available for 
hunters to kill. We hope you make this historic lobbying by a stakeholder group 
(ungulate hunters)  & their powerful influence on you, more transparent. 
 
Cougar Population Goals 
 
The status quo allows for overly aggressive hunting of cougars both in the Black 
Hills and in the Prairie. We object to the high harvest rates. We question SD GFP 
2017-2018 estimates of the cougar population numbers in the Black Hills, as 
confidence intervals are too large.  We believe this is because not enough 
cougars that were darted were later killed. The SDGFP 2017-18 annual cougar 
population estimate is not believable due to inadequate field data collected.  We 
hope you calculate & include the 2018-2019 data before giving to the 
Commission. We read your entire Plan and some of the facts and research 
results seem to contradict. We are not sure of the reliability of your population 
estimates and how many lions there really are. 
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A stable mountain lion population requires about 12-14% “human killing” of the 
adult/sub-adult population. PHAS supports management of the Black Hills area, 
as a "source" population to help recolonize eastern areas with cougars. To 
manage the overall area as a " source" population SDGFP needs “human killing” 
below 12% of estimated adult/sub-adult lion population.  
 
SD GFP should clearly provide charts for all years since 2005, where you explain 
the number of male, female adults and sub-adults and the number of kittens. We 
need a chart with these numbers (not a graph of all ages of lions) so we can 
calculate what percent of the adult/sub-adult population the harvests have killed 
and evaluate the sink, source, stable quality of the harvest. All graphs & charts 
should go back to 2005, when hunting began. The 2005 population numbers are 
referenced in text & thus we need to see what they were. Why did you leave the 
first few years of the harvest off the charts and graphs? 
 
The bar chart on Figure 13 shows the Wyoming and SD populations against 
increasing, stable and decreasing thresholds.  SD GFP should provide us with 
the km2 values used by both states to calculate that bar chart. Wyoming's lion 
habitat area values have increased in size with time, as they get better data. This 
means at first they were dividing by too small a number. SD GFP should clearly 
explain the theories & data sets Wyoming uses to generate their share of the bar 
chart & juxtapose the theories & data sets SD uses to estimate their bars within 
the chart. As far as we know you all use different data & calculate via different 
theories/models.  
 
SD GFP give Fescke's km2 value for Black Hills area & high quality habitat. 
Fescke's Black Hills area refers to Wyoming & SD and her high quality habitat 
value just refers to Forest Service lands (excluding other state, federal & private 
lands). Please explain the area value you use for the Black Hills Fire Protection 
District. 
 
The SD GFP plans to manage for population of 200-300 lions of all ages, it is not 
really clear why you picked this number - except it fulfills value objectives, but it 
seems to be a "decreasing" population or "sink" objective (compare Plan’s 
Figures 13 and 15). Managing the Black Hills as a "sink" is also Wyoming's 
objective for the Black Hills. 
 
Mountain lion populations are self-regulated and don’t over populate. There is 
proof in some states in the USA, that aggressive hunting seasons replace 
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experienced adult lions with inexperienced, younger lions who get into conflict 
with humans more and replacement males may engage in more cougar 
infanticide. We have asked before in this letter that you discuss the 
Wielgus/Washington State theories and why you all don't believe they apply to 
the Black Hills.  
 
As SD has not reached the harvest limit in years and the yearly take of lions 
keeps dropping, we believe the harvest limit is a joke and it is the season length 
that determines or limits the harvest, not the official "harvest limit". 
 
Subsets in the Black Hills 
 
We believe that the Black Hills Fire Protection District should be broken up into 
more subsets than just Custer State Park and everywhere else. We object to 
hunting in Custer State Park, as Parks should be for wildlife watchers, not 
hunters. We believe that Wyoming is managing the Black Hills as a more 
aggressive sink than SD and we suspect that Wyoming is sucking out SD lions to 
keep their aggressive harvests supplied. As they use hounds, they are more 
likely to reach their quotas.  We request a lion sanctuary area in the Black Hills, 
in addition to the federal Parks.  
 
Other comments: 
 
The cost of a mountain lion hunting license needs to be greater than $28. 
The incidental take of mountain lions by traps and snares should be counted 
against the "harvest limit" for hunting each year. 
 
 
Thanks, 

 
 
 
Nancy Hilding 
President 
Prairie Hills Audubon Society 
 
 
	



From: Jil Jennewein
To: GFP Mountain Lion Plan
Subject: Re: [EXT] Trophy killing mountain lions
Date: Monday, August 19, 2019 7:06:26 AM

This has to stop! No trophy killing mountain lions. 
It's quite simple. People can protect themselves,  be wise and use caution. Mountain lions are
natural to this area. They are just following natural instincts. We do not want another species
to become extinct. 
Please, if you can't help protect the mountain lion at least don't help to kill it off. Leave the
mountain lion alone. 
No more trophy killings!
Jil Jennewein
141 Terraville Ave.
Lead, S.D. 57754

mailto:jjenn33@gmail.com
mailto:LionPlan@state.sd.us








The	Cougar	Fund	The	Cougar	Fund	
125	N.	Cache	St	
PO	Box	122	
Jackson	WY	83001	
	
South	Dakota	Game	Fish	and	Parks	
Rapid	City,	SD	
	
August	26th	2019	
	
	
	
Thank	you	for	the	opportunity	to	comment	on	the	latest	iteration	of	the	South	
Dakota	Mountain	Lion	Management	Plan	(MLMP).		
	
The	Cougar	Fund	has	many	constituents	in	South	Dakota	and	we	submit	this	letter	
on	their	behalf.		
	
The	Board,	Staff	and	supporters	of	The	Cougar	Fund	have	deep	and	genuine	
discomfort	with	the	hunting	of	mountain	lions	for	recreation,	but	feel	that	we	can	
make	observations	and	suggestions	that	are	in	the	common	interest	of	helping	
conserve	and	protect	these	magnificent	animals.		
	
We	must	clearly	state	that	we	understand	SDGFP	already	knows	the	direction	it	
intends	to	go	in	providing	mountain	lion	hunting	opportunity,	and	utilizes	science	to	
prevent	additive	mortality.	
	
We	note	that	South	Dakota	Game	Fish	and	Parks	(SDGFP)	continues	to	closely	
research	and	monitor	the	semi-island	population	of	mountain	lions	within	the	Black	
Hills	Fire	Prevention	District	(BHFPD)	and	appreciate	access	to	that	information	
both	on-line	form,	and	at	a	meeting	I	personally	attended	on	July	31st.	
	
John	Kanta,	who	presented	the	analysis,	noted	some	unexpected	and	unexplained	
anomalies	with	regard	to	the	most	recent	data.	We	would	encourage	the	department	
to	err	on	the	side	of	caution	going	forward	with	season	setting	responsibilities	
where	the	confidence	interval	for	population	estimation	has	such	a	wide	margin.	
Please	use	the	next	two-year	cycle	to	be	very	conservative	when	deciding	on	harvest	
mortality	limits.	We	respectfully	ask	you	to	explore	the	possibility	of	a	limited	draw	
to	manage	hunter	overcrowding	and	possible	over-harvesting	of	a	lion	population	
that	your	monitoring	suggests	may	be	in	decline?	
	
It	is	of	great	interest	to	us	that	the	draft	MLMP	will	be	adopted	for	the	next	ten	years	
and	the	following	comments	are	specific	to	adding	flexibility	to	the	MLMP	that	will	
allow	changes	to	be	made	as	conditions	change.	
	
	



Prairie	region	
	
Currently	this	large	portion	of	the	state	has	year-round	unlimited	hound	hunting	
with	no	boundaries	except	for	those	of	private	landowners	who	may	not	allow	
hunting	on	their	land.	The	philosophy	behind	this	has	always	been	the	lack	of	
suitable	habitat	and	the	possibility	of	conflict	with	livestock.	We	recognize	the	
difficulty	hard	working	ranchers	have	when	a	large	carnivore	that	has	not	been	
present	in	their	lifetime	once	again	becomes	part	of	the	landscape.		
	
Social	tolerance	and	cultural	acceptance	are	difficult	concepts	when	it	comes	to	
protecting	public	health	and	family	interests.	The	prairies	of	South	Dakota,	North	
Dakota,	and	Nebraska,	are	on	the	leading	edge	of	mountain	lion	dispersal	and	
recovery	and	we	understand	there	is	some	resistance	based	on	real	fears.		
	
SDGFP	may	be	able	to	help	mitigate	some	of	these	concerns	by	expanding	their	
program	of	outreach	and	education	in	rural	areas	of	the	state,	together	with	a	
trusted,	professional,	response	to	conflict	situations.	We	know	from	the	process	of	
mountain	lion	recovery	in	source	states	and	the	resulting	increase	in	public	
tolerance	(and	switch	to	more	conflict	prevention	awareness)	that	sharing	
appropriate	landscapes	is	possible,	but	does	take	time	and	knowledge	and	a	
willingness	to	be	situationally-aware.	
	
Mountain	lions	are	already	dispersing	out	of	states	with	confirmed	populations.	As	
generalists	they	are	able	to	utilize	the	less–than-suitable	habitat	of	the	prairies	as	a	
stepping	stone	to	more	appropriate	habitat	that	will	support	them	with	less	
proximity	to	human	interest	and	development.	The	Cougar	Fund	would	like	to	
emphasize	the	positive	role	SDGFP	can	play	in	setting	parameters	for	future	
management	of	the	prairie.	
	
We	very	respectfully	suggest	the	following	possibilities	be	considered	for	the	2019	
MLMP	
	

• Divide	the	prairie	into	hunt	areas,	even	if	they	all	remain	‘unmanaged’	as	they	
are	now.	This	will	provide	you	with	the	opportunity	to	follow	up	on	the	
breeding	populations	you	have	already	discovered	and	the	flexibility	to	
manage	hunting	in	the	future	in	areas	specific	to	recovery	and	eastward	
dispersal.	
	

• Identify	areas	of	suitable	habitat,	whether	semi-island,	or	riparian,	and	
designate	them	as	refuge	areas	(where	no-or	very	limited	hunting-	is	
allowed)	for	the	purpose	of	connectivity	to	appropriate	recovery	locations.	

	
	



• Continue	with	your	conscientious	monitoring	of	breeding	females	and	kittens	
on	the	prairie	to	enhance	the	research	you	have	already	been	conducting.	
Respond	to	what	you	find	through	the	adaptive	management	process.	

	
General	considerations	
	

• Thank	you	for	providing	a	self	guided	resource	for	lion	identification	to	your	
hunters.	Perhaps	there	is	an	opportunity	to	incentivize	new	and	
inexperienced	hunters	to	take	the	course	as	a	prerequisite	of	obtaining	a	
license?	
	

• Please	give	your	full	support	to	the	department’s	law	enforcement	officers	
who	have	had	to	deal	with	crimes	related	to	mountain	lion	poaching,	and	
hunting	violations.	Lack	of	respect	for	both	the	animals	and	the	statutes	
governing	their	management	casts	everyone	in	a	bad	light	and	should	not	be	
tolerated.	

	
• Consider	the	ecological	contributions	of	mountain	lions.	By	dispersing	large	

herds	into	smaller	units	they	can	help	with	forage	restoration,	waterbed	
erosion	and	the	culling	of	weak,	sick	or	old	animals.	Dispersed	herds	have	
lower	disease	transmission	rates	and	with	Chronic	Wasting	Disease	a	very	
real	threat	these	days,	the	benefits	of	compensatory	predation	are	apparent.	

	
• Remember…predator	and	prey	evolved	together.	Lions	have	not	managed	to	

wipe	out	their	food	source	in	all	the	millennia	of	cohabiting	the	landscape	
and	they	are	probably	not	about	to	in	the	future!	

	
	

• Please	explore	ways	for	your	non-hunting	wildlife	enthusiasts	to	be	
contributing	members	of	your	agency’s	mission.		

	
In	conclusion,	may	I	express	my	sincere	appreciation	of	the	SDGFP	biological	staff	
who	study	and	manage	mountain	lions.		They	have	always	treated	me	with	great	
respect,	provided	me	with	the	information	I	have	been	seeking	and	also	educated	
me	along	the	way!	I	have	enjoyed	warm,	two-way	communication,	and	hope	to	
continue	to	have	a	productive	relationship	in	the	future.	A	future,	which	I	hope	will	
expand	the	scope	and	diversity	of	the	traditional	constituent	and	thereby	increase	
the	revenue	stream	that	conserves	wildlife	for	all	South	Dakotans.	

	
Very	respectfully	submitted,	
	
Penelope	Maldonado	
Executive	Director,	
The	Cougar	Fund	
penny@cougarfund.org	



Nancy Hilding 
President 
Prairie Hills Audubon Society 
P.O. Box 788 
Black Hawk, SD 57718 
August 26th, 2019 
605-787-1248 (Skype phone) 
nhilshat@rapidnet.com 
 
 
SD Game, Fish & Parks 
Joe Foss Building 
523 Capital Ave. 
Pierre, SD 57501 
 
Attachments to our Comments on the SD Mountain Lion Plan Revision listed, 
 
1. We include a suggested map of subset areas on the Prairie Unit 
 
2. We include a letter we sent the GFP Commission on Washington 
State/Wielgus Research & the Black Hills 
 
3. We include a spreadsheet of prairie unit mt. lion mortalities as of July. 
 
4. Beier's 1993 Article - "Determining Minimum Habitat Areas and Habitat 
Corridors for Cougars" 
 
Thanks, 
 

 
 
Nancy Hilding 
President 
Prairie Hills Audubon Society   
 
 
 
	



From: Nancy Hilding
To: GFP Mountain Lion Plan
Cc: nhilshat@rapidnet.com
Subject: [EXT] PHAS"s attachment letter Mt Lion Plan Revise
Date: Tuesday, August 27, 2019 2:09:12 AM
Attachments: Attachments Mt Lion Plan Revise.pdf

ATT00001.htm
Map of Prairie Unit broken up.pdf
ATT00002.htm
PHAS.OctWielgus.Weilgus_Letter3. copy.doc
ATT00003.htm
Prairie_Lions_mortality-xM1.xlsx
ATT00004.htm
Beier 1993 minimum habitat corridors pumas.pdf
ATT00005.htm

Nancy Hilding
Prairie Hills Audubon Society 
to GFP Staff

Below find our "Attachment Letter" as PDF...a letter that lists 4 attachments to our comment 
letter that we sent in earlier tonight.
Letter will be followed by 4 attachments

mailto:nhilshat@rapidnet.com
mailto:LionPlan@state.sd.us
mailto:nhilshat@rapidnet.com



Nancy Hilding 
President 
Prairie Hills Audubon Society 
P.O. Box 788 
Black Hawk, SD 57718 
August 26th, 2019 
605-787-1248 (Skype phone) 
nhilshat@rapidnet.com 
 
 
SD Game, Fish & Parks 
Joe Foss Building 
523 Capital Ave. 
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Attachments to our Comments on the SD Mountain Lion Plan Revision listed, 
 
1. We include a suggested map of subset areas on the Prairie Unit 
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State/Wielgus Research & the Black Hills 
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Prairie Hills Audubon Society   
 
 
 
	






Potential subset areas in the Prairie Unit



















.-g,;
6. i r,iii l:: q


c
J=t,1P.<5!!rlr, -';i '.'.,. 3l:::, -^-c


;
rl:-:: t-/L i


va=I=Jo
!


:-i g


E
' i-lr o


ao


Il


{l ndZ r


l\)I B-68,l 6
IIrl !0 trJI S-\Icn T)
('\ 


-


ol,l/ I . Fua=
'FO5EElt 330


o,
L


tro
t\)o_
A


€ah,u
{,


a--D


\ank{i
4tx
- *.>


O
-D\


)


^,/
'a'


XF$Z






Wielgus/Washington State Letter to Commission


















Nancy Hilding 


President


Prairie Hills Audubon Society


P.O. Box 788


Black Hawk, SD 57718, 


phas.wsd@rapidnet.com

Nancy Hilding


6300 West Elm


Black Hawk, SD 57718


nhilshat@rapidnet.com


Oct 3rd, 2013


Attn: GFP Commission


South Dakota Game, Fish and Parks


523 E. Capitol Ave.


Pierre, SD 57501


In late July we wrote to ask the Commissioners to watch a twenty-two minute You-tube video about Washington State cougar research. We requested that you ask your staff questions about it's implications to SD, at the August Commission meeting. Some of you did so and we thank you.

When asked about applicability of Washington State's research to SD, the GFP staff replied that:


1. It did not apply well to SD - as in areas of Washington State studied, they used hound 
  
    hunting, which allowed for selection for larger males by hunters & such selection

    doesn't happen in the SD boot hunt.


2. The sample size on some of the studies was too small


3. SD habitat is different from Washington State, as Washington has a larger percent of 

    state in mountain lion habitat. 


We attach a transcript of the above Question and Answer from the Commission meeting.

We agree that Washington State has more lion habitat than SD.  The Black Hills is in the far corner of our state; lions have no clue where state boundaries are and we need look at SD and corners of ND, NE, Wyo & Montana to create a larger area. But Washington State is in an area with more lion habitat than our Black Hills and immediate surrounding area.

Wielgus provides references below each of his slides for the research cited. We have transcribed that list and attach it. His powerpoint references 13 different studies.  The studies publishing dates range from 2002-2012. Different studies justify different arguments. I asked John Kanta on Sept 7th, which studies had the too small sample sizes. He could not remember. I have sent him the list, but have not yet heard back. I suggest you find out which studies John has problems with.

We believe the argument about hound hunting may be a red herring. In 1995 Washington state voters passed an initiative outlawing hound hunting.  (Ban effective as of 1996).  The State responded with increasing levels of hunting allowed via the boot hunt. Eventually recreational hound hunting of cougars was allowed in very small areas with small quota to address "problem lions" and another law(s) allowed a pilot project area  to have hound hunting for 4 years, in a quarter of Washington State area.  Commissioners should ask SD GFP staff, if data for all of the 13 research papers was collected in the 4 years, overlapping the quarter of the state, where hound hunting was temporarily allowed? Commissioners should also remember that we share the Black Hills with Wyoming, and Wyoming has always allowed hound hunting. Male lions in Washington State have a 300 square mile home range. 17.5 squared equals about 300, thus a 17.5 mile square box creates 300 square miles.  Male lions in SD & Wyoming have an average home range of about 641.1 square kilometers (about 400 square miles) (Dan Thompson - 2009 PhD Thesis, page 116). A box with 20 miles sides, creates 400 square mile area.  A certain percent of our lions will always venture into Wyoming and thus be exposed to hound hunting. SD has for about 3 years allowed hound hunting in Custer State Park and we are about to close on our 4th year.  How are we different? Also just because hound hunting occurs, does not mean that hound hunters will be more selective. We assume selective hunting would only occur if the hunters who forgo a kill, can be confident  (due to lion numbers, competition for lions and season length) they will have another chance to kill a lion. 


Dr. Robert Wielgus's response to a question, with respect to his own research, sent by e-mail Sept 23, 2013 to Helen McGinnis, is as follows:



"My research incorporated both boot-hunting and hound hunting (cougars were removed 
using hounds in specific public safety hunts during the studies). Regardless, it does not 
matter if a cat is killed using hounds or not. A dead cat (& a vacant territory) is a dead cat 
(& vacant territory) regardless of method. We showed that hunting mortality rates in 
excess of 14%/year caused a whole bunch of problems. End of story."

Washington State researchers did extensive research and proved that Washington State's aggressive recreational hunting of cougars did not bring about the expected/anticipated results due to the increase in younger male lions in the lion population. After all this research, Washington State believes in an "equilibrium hunt"; a 14% recreational kill of adult/sub-adult is the appropriate hunting strategy.  As a result the State of Washington has created 49 cougar hunting units, and if the recreational kill in any unit exceeds 16% of either the adult females, sub-adult females, adult males or sub-adult males, the hunt in that unit is closed.


We suggest that SD adopt something similar.


Below, in the section on Washington State, we re-iterate arguments we presented in August. If you read it in August - thanks, you don't need to read it again, skip down to the discussion


on Lincoln-Peterson modeling.

Washington State Research

Research in Washington State over the last 15 years, overturns many traditional assumptions about sport hunting of lions and shows that (at least in Washington state environs), aggressive sport hunting of lions, does not reduce lion conflicts with people, pets or livestock or even some “at risk” wildlife prey and may increase such conflicts. Although such conflicts are small to begin with, for some folks just seeing a cougar is actually a “conflict”.  Young teenage male lions are kicked out by adult males or just naturally disperse.  What happens in sport hunts, is hunters kill both adult males and adult females. Young “teenage” males, move in to replace them. The young males have much larger home ranges with more overlap in home ranges (so humans and wildlife encounter more of them).  They are more prone to venturing into human occupied territory, and are more prone to conflicts with pets.  Male and female lions tend to hunt different prey. The teenage males engage in infanticide and may cause lion mothers with small kittens to move to avoid teenage males. As females eat somewhat different wildlife than males, aggressive hunting can shift some female lions about and as it also results in more males than females, it thus changes use of prey by lions. This might impact rare wildlife prey. 

The aggressive sport hunting of cougars (vs. removal of “problem lions”) can open “Pandora’s box” and create the problems it seeks to fix and it may become a vicious cycle, where people see more lions, (because the teenagers move around a lot and are more likely to visit people’s  ranches and yards), so people demand more “sport hunt”, which in turn creates more cougar teenager visits and more perceived and/or real "problem lions".

 We believe this “Pandora’s box” phenomena may be occurring in SD and Wyoming Black Hills/Bear Lodge Mountains and it will take a while for the new science to be dispersed and absorbed by wildlife managers and public.  

 Wielgus and Washington State Research can be found at this link:

 https://www.youtube.com/watch?v=2_ZD-PAKhSo

Published on Dec 20, 2012

Presented by Washington State University professor of wildlife ecology and Large Carnivore Lab director Dr. Rob Wielgus at the 2012 International Conference of the Wildlife Society. "This presentation offers 15 years of research in 15 minutes," says Dr. Wielgus. Watching this takes 22 minutes.  If you look at the video in the small print below many of the graphs, the powerpoint lists the research source, many of which are peer reviewed journals and include "The Journal of Wildlife Management" ,"Ecological Applications",  "Ecology", "Conservation Biology",  or "Canadian Journal Of Zoology"

At the end of the video he refers you to Large Carnivore Conservation Lab for more info.


rs.wsu.edu/research/Carnivore/

Here is a list of publications by Wielgus and associates,


http://www.experts.scival.com/wsu/expertPubs.asp?n=Robert+B+Wielgus&u_id=251

South Dakota State Supportive Research

How SD research supports Washington State Research:

Brian Jansen wrote a PhD thesis at SDSU in 2011 titled: ANTHROPOGENIC FACTORS AFFECTING MOUNTAIN LIONS IN THE BLACK HILLS OF SOUTH DAKOTA


Quotes from Brian Jansen's thesis relative to this issue:


Jansen in his 2011 thesis writes at page viii:



“We found that subadult males were more frequently involved in conflicts of all types than



other sex and age classes within the population. Both subadult and adult males were



predominantly involved in livestock conflicts, however an important distinction was that



livestock conflicts occurred with “hobby” livestock (e.g., Llamas, miniature donkeys), 
rather than domestic cattle or sheep so prevalent in livestock-lion conflicts in western 
states. Subadult male and female mountain lions were normally involved in public safety 
and domestic pet incidents. Adult female mountain lions consistently occurred less 
frequently in conflicts than they occurred in the population. “(Jansen 2011)


Jansen on page 1 of his Thesis says:



Subadult male dispersal from the study area was consistently high (> 88%) regardless of 
period or areas. (Jansen , 2011)


Jansen on page 2 of his thesis says:



"Although, the Black Hills are isolated by >90 km of open prairie, mortality seemed to be 
numerically offset by immigration, similar to other populations. Because of the low 
survival rates of adult males and high emigration rates of subadult males, we suggest 
that the ability of the Black Hills population of mountain lions to withstand hunting is 
dependent on the population dynamics of adjacent populations, even though those 
populations are separated from the Black Hills by expanses of apparently unsuitable


 habitat." (Jansen , 2011)

The powerpoint  shown in August  by GFP staff, shows SD hunter kills have a larger component of sub-adults now than in the past, indicating that this shift is happening in SD.

Lincoln-Peterson Model and Immigration


When SD does their Lincoln/Peterson modeling they always assume:  cougar immigration = migration. We however believe SD doesn't have data to support this assumption. We request that the Commission ask the staff, if they have data to support the assumption that immigration = migration.  If they admit they don't have data, ask them what are the implications on the validity of the Lincoln-Peterson model, if it is dependent on an unsupported assumption, which is wrong or assumption's validity may change over time. 


Population objectives of the 2010 -2015 SD Mountain Lion Management Plan are to reduce total lion numbers, but also to reduce lion dispersion by 24% (Plan at page 15). Immigration has been alleged to equal migration for many years by SDGFP.  If you have in fact reduced lion numbers, have you also reduced migration out and to what degree? If so, how can immigration continue to equal migration, unless immigration has also reduced? So at what point does decreasing lion numbers result in decreasing migration and how does that effect reliability of the Lincoln-Peterson model? This is "having your cake and eating it too".  You believe if you reduce the population, you reduce dispersals, but are blind to the impact that would have to the assumptions that underlie and justify the Lincoln Peterson model.


Also as the cougars you are killing during the recreational season are now shifting statistically to younger ages, you may have more sub-adult males who engage in more infant mortality, which may mean your kitten survival statistics, which are based on earlier times,  are too high.


Also your hunters disproportionately kill along the eastern edges of the Black Hills.  John Kanta believes this is due to snow and road access. This odd distribution of kills has been happening in past years. We wonder if it is not due to snow and roads, but occurring because Wyoming season starts sooner and Wyoming is beating you to the lions whose territories or home ranges are in both states.  However if your researches place collars evenly across the landscape, and your hunters only hunt in some areas, this will skew the Lincoln Peterson modeling.

Sincerely,

[image: image1.jpg]

Nancy Hilding


President


Prairie Hills Audubon Society


For Self and Society


Attachments


1) A list of the references cited in Wielgus Powerpoint


2) A Partial Transcript of the August Commission meeting, where Q & A about


Wielgus occurs.
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SDGFP mortality sheet modified to just be prairie lions.


















Sheet1

		824		1/30/15		M		2-3		SA		Hunter Harvest		Hunter Harvest		9.5 E of Martin		Bennett		Prairie		43.19786		-101.54797

		980		6/9/17		M		2		SA		Incidental Snare		Incidental		6 N of Allen, SD		Bennett		Prairie		43.36512		-101.95530

		989		10/27/17		F		4		A		Incidental Snare		Incidental		6 N of Allen, SD		Bennett		Prairie		43.36500		-101.95500

		991		11/15/17		M		1.5		SA		Hunter Harvest		Hunter Harvest		8 NE of Vetal, SD		Bennett		Prairie		43.26500		-101.23300

		1009		1/4/18		M		4-5		A		Hunter Harvest		Hunter Harvest		3 SE of Allen		Bennett		Prairie		43.25051		-101.87858

		1011		1/14/18		F		4		A		Hunter Harvest		Hunter Harvest		12 N of Martin, SD		Bennett		Prairie		43.34238		-101.75633

		1078		1/28/19		F		2		SA		Incidental Snare		Incidental		8 N of Allen, SD		Bennett		Prairie		43.38886		-101.96998

		17		3/3/02		M		1-1.5		SA		Illegal shooting		Illegal kill		Belle Fourche; Kitzan Lion		Butte		Prairie		44.78032		-103.58804

		18		10/7/01		M		1.5		SA		GFP Removal		Removal		Owl Creek by BOR Mitigation GPA; .5 Mile E of Orman Dam T9N R4E Sec 17 S1/2  44.73806  103.65871		Butte		Prairie		44.73806		-103.65871

		232		3/17/08		M		1-2		SA		GFP Removal		Removal		East of Belle Fourche  E 598280  N 4947601		Butte		Prairie		44.67504		-103.76002

		251		11/17/08		M		2		SA		GFP Removal		Removal		City of Vale  N44.61982  W103.40453		Butte		Prairie		44.61982		-103.40453

		394		7/16/10		M		1.5		SA		Vehicle		Vehicle		3 NW of Belle Fourche		Butte		Prairie		44.69042		-103.91572

		499		9/7/11		M		1.5		SA		GFP Removal		Removal		Fruitdale, SD		Butte		Prairie		44.65706		-103.67654

		513		12/25/11		M		2.5		SA		Public Removal		Public Removal		1 E of Vale		Butte		Prairie		44.61860		-103.37624

		774		3/3/14		M		2		SA		Hunter Harvest		Hunter Harvest		1 SE of Fruitdale		Butte		Prairie		44.65841		-103.67617

		833		2/14/15		M		1.5		SA		Hunter Harvest		Hunter Harvest		4 S of Belle Fourche		Butte		Prairie		44.60331		-103.84639

		988		10/24/17		M		1.5		SA		Public Removal		Public Removal		1.5 W of Belle Fourche		Butte		Prairie		44.66849		-103.88621

		1052		7/23/18		F		1.5		SA		Vehicle		Vehicle		3.5 S of Belle Fourche		Butte		Prairie		44.60162		-103.86105

		1061		11/4/18		M		2		SA		Hunter Harvest		Hunter Harvest		1.5 W of Belle Fourche		Butte		Prairie		44.66809		-103.88676

		420		12/17/10		M		2-3		SA		Hunter Harvest		Hunter Harvest		Charles Mix Co-South of Wagner		Charles Mix		Prairie		42.85786		-98.20834

		883		12/28/15		M		2		SA		Hunter Harvest		Hunter Harvest		9.5 SW of Platte,SD		Charles Mix		Prairie		43.28575		-98.97933

		224		1/3/08		M		5-6 Months		K		Shooting		Public Removal		1/4 South of Fairburn  T 4S  R 8E  Sec 19		Custer		Prairie		43.68741		-103.20868

		872		9/10/15		F		1.5-2		SA		GFP Removal		Removal		8 SE of Fairburn		Custer		Prairie		43.56879		-103.16589

		97		11/25/05		F		10+		A		Hunter Harvest		Hunter Harvest		Douglas County Near Delmont		Douglas		Prairie		43.25609		-98.16105

		12		9/22/00		F		1.5-2.5		SA		Shooting		Public Removal		East of Oral;100yards SE of Duster Home; Fall River County		Fall River		Prairie		43.42630		-103.22312

		74		7/12/05		M		1.5-2.5		SA		Shooting		Removal		2 S of Edgemont		Fall River		Prairie		43.25423		-103.63013

		153		12/10/06		M		3		A		Hunter Harvest		Hunter Harvest		T 8S R 6E Sec 4  South of Cheyenne River		Fall River		Prairie		43.38338		-103.41139

		241		7/17/08		F		1-2		SA		Shooting		Public Removal		12 SE of Hot Springs  43.34514  103.34502		Fall River		Prairie		43.34514		-103.34502

		323		11/19/09		F		2-2.5		SA		Hunter Harvest		Hunter Harvest		6.5 SE of Edgemont  43.22749  -103.74215		Fall River		Prairie		43.22749		-103.74215

		325		12/2/09		M		1.5		SA		Hunter Harvest		Hunter Harvest		NE of Oral  43.43404  -103.20403		Fall River		Prairie		43.43404		-103.20403

		414		11/19/10		F		1-1.5		SA		Hunter Harvest		Hunter Harvest		N of Oral		Fall River		Prairie		43.42579		-103.24059

		515		12/30/11		M		2.5		SA		Hunter Harvest		Hunter Harvest		SE of Cheyene River SW of Maverick Jnc		Fall River		Prairie		43.35059		-103.42934

		602		5/12/12		M		6 months		K		Public Removal		Public Removal		Oral area		Fall River		Prairie		43.38868		-103.34640

		618		10/13/12		F		2		SA		Unknown		Unknown		1 S of Oral on Sherbarth GPA		Fall River		Prairie		43.39170		-103.26721

		623		11/12/12		F		1.5		SA		Hunter Harvest		Hunter Harvest		2 NE of Oral		Fall River		Prairie		43.42694		-103.24000

		708		5/5/13		M		2.5		SA		GFP Removal		Removal		Angostura State Park		Fall River		Prairie		43.32597		-103.41282

		859		4/5/15		M		2		SA		Public Removal		Public Removal		4 NW of Oelrichs		Fall River		Prairie		43.22900		-103.27940

		921		3/20/16		M		2		SA		Public Removal		Removal		7.5 SW of Oelrichs		Fall River		Prairie		43.08409		-103.30664

		935		8/20/16		F		1-1.5		SA		Vehicle		Vehicle		3 S of Maverick Junction		Fall River		Prairie		43.35587		-103.40328

		972		2/26/17		M		2		SA		Hunter Harvest		Hunter Harvest		3 SW of Oral		Fall River		Prairie		43.38678		-103.33072

		996		12/24/17		M		2		SA		Hunter Harvest		Hunter Harvest		4.5 NE of Oral		Fall River		Prairie		43.44089		-103.19101

		1094		2/23/19		M		2.5		SA		Hunter Harvest		Hunter Harvest		2.5 SE of Maverick Junction		Fall River		Prairie		43.36629		-103.36807

		1095		2/24/19		M		2.5		SA		Hunter Harvest		Hunter Harvest		2.5 SE of Maverick Junction		Fall River		Prairie		43.36812		-103.37303

		1096		3/8/19		M		3		A		Hunter Harvest		Hunter Harvest		4.5 NE of Oral		Fall River		Prairie		43.44080		-103.18988

		247		10/14/08		M		2-3		SA		Shooting		Public Removal		Gregory County         T 98N R 70W E 1/2 Sec 14		Gregory		Prairie		43.30624		-99.08358

		324		11/26/09		F		1-2.5		SA		Hunter Harvest		Hunter Harvest		4 N of Bonesteel, SD  43.13392  -98.94847		Gregory		Prairie		43.13392		-98.94847

		990		11/12/17		M		2.5-3		SA		Hunter Harvest		Hunter Harvest		15 W of Platte		Gregory		Prairie		43.37049		-99.15901

		1024		2/10/18		M		3		A		Hunter Harvest		Hunter Harvest		16 NE of Gregory		Gregory		Prairie		43.35180		-99.15910

		110		3/15/06		F		2-3		SA		Vehicle		Vehicle		Hwy 20 Slim Buttes-Harding Co                E 642555 N 5043562		Harding		Prairie		45.53099		-103.17433

		156		12/22/06		M		3-4		A		Incidental Snare		Incidental		T17N R1E SW1/4 Sec13    West Short Pines		Harding		Prairie		45.43330		-103.95012

		211		11/17/07		M		2		SA		Hunter Harvest		Hunter Harvest		5 NE of Camp Crooks  T119N R2E Sec 18 		Harding		Prairie		45.61248		-103.93474

		504		11/10/11		M		2		SA		Public Removal		Public Removal		East Slim Buttes		Harding		Prairie		45.34476		-103.09289

		507		11/19/11		M		2.5		SA		Public Removal		Public Removal		20 miles SW of Buffalo		Harding		Prairie		45.29382		-103.74275

		902		1/26/16		M		2.5		SA		Incidental Snare		Incidental		N Cave Hills 5 W of Ludlow		Harding		Prairie		45.84200		-103.47700

		1055		9/2/18		F		3		SA		Hunter Harvest		Hunter Harvest		13 S of Reva		Harding		Prairie		45.34897		-103.10658

		885		12/29/15		F		2		SA		Hunter Harvest		Hunter Harvest		7 N of Wanblee, SD		Jackson		Prairie		43.66726		-101.66459

		940		12/10/16		M		2.5-3		SA		Hunter Harvest		Hunter Harvest		8 SE of Interior		Jackson		Prairie		43.67051		-101.84507

		985		10/15/17		M		1.5		SA		Hunter Harvest		Hunter Harvest		6 SE of Interior		Jackson		Prairie		43.68397		-101.87745

		992		11/17/17		M		1.5		SA		Hunter Harvest		Hunter Harvest		10 E SE of Interior		Jackson		Prairie		43.69460		-101.79060

		1016		1/24/18		F		3-4		SA		Hunter Harvest		Hunter Harvest		7.5 W of Wanblee		Jackson		Prairie		43.55243		-101.80759

		204		11/11/07		F		2		SA		Hunter Harvest		Hunter Harvest		1 N of Exit 17 and I-90  T6N R3E NW 1/4 Sec 15		Lawrence		Prairie		44.48519		-103.74355

		240		7/11/08		M		2-3		SA		Shooting		Public Removal		3 SW of St Onge  T7N R3E Sec 33 NW1/4		Lawrence		Prairie		44.52872		-103.76335

		255		12/4/08		M		3-4		A		Hunter Harvest		Hunter Harvest		3 W of ST Onge		Lawrence		Prairie		44.54736		-103.78137

		294		3/8/09		M		2-3		SA		Hunter Harvest		Hunter Harvest		W of St Onge		Lawrence		Prairie		44.54631		-103.76336

		326		12/4/09		M		1.5		SA		Shooting		Public Removal		NW of St Onge  44.59659  -103.81822		Lawrence		Prairie		44.59659		-103.81822

		441		1/10/11		M		2.5		SA		Hunter Harvest		Hunter Harvest		2 NE of Whitewood		Lawrence		Prairie		44.49513		-103.61857

		500		9/30/11		F		1.5		SA		Vehicle		Vehicle		MM 26 Hwy 34 N of Whitewood		Lawrence		Prairie		44.48481		-103.64948

		689		3/22/13		M		2.5		SA		Hunter Harvest		Hunter Harvest		2 N of Whitewood		Lawrence		Prairie		44.49634		-103.61948

		796		10/18/14		M		1-1.5		SA		Public Removal		Public Removal		1.5 NE of Whitewood		Lawrence		Prairie		44.48545		-103.61802

		827		2/4/15		M		3		A		Hunter Harvest		Hunter Harvest		3.5 NE of Spearfish		Lawrence		Prairie		44.53189		-103.81617

		981		7/22/17		M		2.5		SA		Vehicle		Vehicle		.5 SE of St Onge		Lawrence		Prairie		44.54172		-103.71705

		984		9/27/17		M		2.5		SA		Hunter Harvest		Hunter Harvest		3 N of Whitewood		Lawrence		Prairie		44.51023		-103.62448

		1080		2/5/19		M		2		SA		Hunter Harvest		Hunter Harvest		3 N of Whitewood		Lawrence		Prairie		44.51331		-103.62843

		1090		2/20/19		M		2		SA		Hunter Harvest		Hunter Harvest		3 N of Whitewood		Lawrence		Prairie		44.51517		-103.64364

		726		12/20/13		M		1.5		SA		Hunter Harvest		Hunter Harvest		S of Kennebec, SD		Lyman		Prairie		43.87479		-99.89593

		299		4/26/09		M		2		SA		Shooting		Public Removal		NE of Sturgis  44.47111  -103.29070		Meade		Prairie		44.47111		-103.29070

		305		6/22/09		M		1-2		SA		Unknown		Unknown		2 NW of Sturgis  44.44371  -103.54168		Meade		Prairie		44.44371		-103.54168

		409		10/28/10		M		2		SA		Hunter Harvest		Hunter Harvest		8165 Deerview Rd		Meade		Prairie		44.23131		-103.34738

		437		1/8/11		M		1.5		SA		Incidental Snare		Incidental		6 miles SE of Sturgis		Meade		Prairie		44.34352		-103.41874

		468		2/19/11		M		2		SA		Hunter Harvest		Hunter Harvest		2.5 N of Tilford		Meade		Prairie		44.34198		-103.44062

		485		5/5/11		M		1.5-2		SA		GFP Removal		Removal		SD Hwy 34 and Bear Butte		Meade		Prairie		44.47383		-103.30829

		505		11/12/11		F		2		SA		GFP Removal		Removal		15 miles NE of Sturgis 		Meade		Prairie		44.53058		-103.25530

		506		11/19/11		M		1.5		SA		Public Removal		Public Removal		22345 West Nike Road		Meade		Prairie		44.16335		-103.20716

		596		3/10/12		F		2		SA		Hunter Harvest		Hunter Harvest		3 N of Tilford		Meade		Prairie		43.34195		-103.43357

		604		5/15/12		M		2.5		SA		Hunter Harvest		Hunter Harvest		2 E of Piedmont		Meade		Prairie		44.23892		-103.36044

		605		6/12/12		M		2.5		SA		Hunter Harvest		Hunter Harvest		15 NE of Rapid City		Meade		Prairie		44.26310		-103.01495

		609		6/26/12		M		1.5		SA		GFP Removal		Removal		3 North of Rapid City		Meade		Prairie		44.15067		-103.20231

		653		1/22/13		M		2-3		SA		Hunter Harvest		Hunter Harvest		2.5 N of Piedmont		Meade		Prairie		44.26531		-103.37014

		659		1/31/13		M		2-3		SA		Hunter Harvest		Hunter Harvest		4 N of Black Hawk		Meade		Prairie		44.20449		-103.30002

		707		4/18/13		M		2		SA		Hunter Harvest		Hunter Harvest		3 E of Piedmont		Meade		Prairie		44.23954		-103.32355

		718		8/26/13		M		1.5		SA		GFP Removal		Removal		Weston Heights N Haines Avenue		Meade		Prairie		44.16496		-103.23554

		723		11/27/13		M		2		SA		Hunter Harvest		Hunter Harvest		E of Summerset		Meade		Prairie		44.17812		-103.30641

		786		5/23/14		M		2		SA		Hunter Harvest		Hunter Harvest		12 E of Piedmont		Meade		Prairie		44.26956		-103.15019

		869		8/7/15		M		2		SA		Hunter Harvest		Hunter Harvest		8 NE of Black Hawk		Meade		Prairie		44.21679		-103.18211

		879		12/17/15		M		2		SA		Hunter Harvest		Hunter Harvest		2 N of Piedmont		Meade		Prairie		44.25697		-103.36827

		886		12/30/15		M		2		SA		Hunter Harvest		Hunter Harvest		1 N of Tilford		Meade		Prairie		43.31344		-103.41343

		917		2/28/16		M		1		SA		Hunter Harvest		Hunter Harvest		5.5 N of Sturgis		Meade		Prairie		44.48834		-103.48455

		938		11/8/16		M		2		SA		Hunter Harvest		Hunter Harvest		2.5 NE of Piedmont		Meade		Prairie		44.26835		-103.37883

		958		2/3/17		M		4-5		A		Hunter Harvest		Hunter Harvest		2 E of Tilford		Meade		Prairie		44.29456		-103.39461

		963		2/20/17		M		2		SA		Hunter Harvest		Hunter Harvest		2.5 N of Piedmont		Meade		Prairie		44.26817		-103.38029

		993		11/28/07		M		2		SA		Hunter Harvest		Hunter Harvest		1.5 NE of Piedmont		Meade		Prairie		44.25414		-103.37583

		1077		1/23/19		M		8		A		Hunter Harvest		Hunter Harvest		2.5 N of Piedmont		Meade		Prairie		44.26832		-103.38121

		1087		2/16/19		M		2		SA		Hunter Harvest		Hunter Harvest		3 N of Piedmont		Meade		Prairie		44.27250		-103.39575

		1101		6/14/19		F		1.5-2.0		SA		Hunter Harvest		Hunter Harvest		7 NE of Sturgis		Meade		Prairie		44.46651		-103.37124

		804		12/17/14		F		3		A		Hunter Harvest		Hunter Harvest		11 SW of White River		Mellette		Prairie		43.43145		-100.86310

		1100		5/26/19		M		3		A		Public Removal		Removal		11 SW of Okaton, SD		Mellette		Prairie		43.74017		-100.97826

		219		12/3/07		F		1.5		SA		Shooting		Public Removal		Near Howard- Miner County SW 1/4 Sec16 T 106N R 55W		Miner		Prairie		43.98107		-97.44433

		410		11/9/10		M		3-4		A		Public Removal		Public Removal		NW Moody County		Moody		Prairie		44.15351		-96.86529

		916		2/24/16		F		7		A		Hunter Harvest		Hunter Harvest		9 W of Oglala		Oglala Lakota		Prairie		43.20633		-102.91626

		1046		4/29/18		M		4		A		GFP Removal		Removal		Manderson, SD  tribal removal		Oglala Lakota		Prairie		43.23494		-102.47129

		114		5/10/06		M		3		A		Electrocution		Electrocution		3N 1E of Caputa,SD  T1N R10E Sec 18		Pennington		Prairie		44.04562		-102.95959

		233		3/24/08		M		1.5		SA		GFP Removal		Removal		NE Rapid City           E 644165  N 4885128		Pennington		Prairie		44.10513		-103.19868

		246		9/23/08		M		1.5		SA		GFP Removal		Removal		T 1N R 9E Sec 16  Just E of Rapid Regional Airport		Pennington		Prairie		44.04566		-103.04015

		607		6/23/12		F		1.5		SA		GFP Removal		Removal		425 N Reservoir Road		Pennington		Prairie		44.08649		-103.13173

		724		12/10/13		M		2		SA		GFP Removal		Removal		Wall, SD		Pennington		Prairie		43.99551		-102.23310

		932		5/2/16		F		2		SA		Unknown		Unknown		.5 N of I-90 and I-190 intersection		Pennington		Prairie		44.11382		-103.23778

		1059		10/26/18		M		2		SA		GFP Removal		Removal		Box Elder		Pennington		Prairie		44.13699		-103.05482

		1060		9/26/18		F		1.5		SA		Hunter Harvest		Hunter Harvest		15 N of Wall		Pennington		Prairie		44.20778		-102.31913

		861		4/15/15		F		2		SA		Hunter Harvest		Hunter Harvest		10 NE of Meadow, SD		Perkins		Prairie		45.59219		-102.03388

		245		9/5/08		M		2		SA		Vehicle		Vehicle		1E of Gordon Junction  E 727496  N 4769811		Shannon		Prairie		43.04686		-102.20688

		113		5/6/06		M		2-3		SA		Tribal GFP Removal		Removal		Mission, SD-- City Limits		Todd		Prairie		43.30581		-100.65825

		217		11/27/07		M		2-3		SA		Illegal shooting		Illegal kill		W of Intersection of BIA 5 and BIA 501     T 37N R31 E Sec 10		Todd		Prairie		43.19291		-100.97344

		256		12/9/08		M		3+		A		Illegal shooting		Illegal kill		Rosebud Reservation		Todd		Prairie		43.24144		-100.95028

		620		10/29/12		M		2		SA		Vehicle		Vehicle		10 NE of Mission,SD		Todd		Prairie		43.38000		-100.47173

		725		12/14/13		F		2.5		SA		Public Removal		Public Removal		Near Witten, SD		Tripp		Prairie		43.49809		-100.16547

		787		6/21/14		F		2		SA		Vehicle		Vehicle		17 S of Winner		Tripp		Prairie		43.12576		-99.86976

		46		6/14/04		M		2		SA		GFP Removal		Removal		City of Yankton		Yankton		Prairie		42.87489		-97.40204








Beiers 1993 Article from which Fecske misuses a quote and SDGFP used to carry forward the misuse.
The issue is how small can an area be to support a viable cougar population. Fecske inappropriately 
quoted a section about totally isolated areas (areas with no connectivity corridors).
Areas with connectivity can be smaller.




















Determining Minimum Habitat Areas Habitat 
Corridors for Cougars 
P A U L  BEIER* 
Dcpartmem of Forestry and Resource Management 
University of  C~ifornia 
Berkeley, CA 94720, U.S.A. 


~bwzaee I simukued polnaatlon dynamics o f  couga~ to 
p r ~ i c t  the m i n i m u m  areas and  levels o f  immigration 
needed to avoid populat ion extinction caused by demo- 
gra~ic  and ~ s ~ t i d t y  for a per~d of  100 
yem~ Under most  plausthl~ parameter v a l u ~  the model pre- 
dicted very low extinction risk in areas as small  as 2200 
kn~, and ( in the absence o f  immigration) ingyeasing risk as 
area dotyoas~ below 2200 kn~. I f  as f e w  as one to f our  
animals per decade could immigrate into a small  popula- 


the probabili ty o f  populat ion persistence increased 
markedly. Thus a corridor f o r  immigration will  benefit a 
small  populat ion in an area tohe~ further loss o f  habitat 
wil l  occur. 


The model was applied to the cougar populat ion in the 
Santa Aria Mountain Range o f  southern California (2070 
k m  ~, with about 20 adults). Fteid data support the model's 
conclusion that this population is demographical~ unsta- 
bl~ There will be a high risk of extinction if the habitat is 
reduced to currently protected and connected areas (1114 
kn~). A movement corridor allowing immigration from the 
adjacent  p o p u l a t i o n  and  intra-range corridors would  
great~F e n h a n ~  the prognosi~ Howovor, the last corridor f o r  
i m m t ~  has been degraded by recent bu~u~ acti~ty. 
Within the mountain range, cougars recently became ex~nct 
in a 75-kin ~ h ~ i m t  ~ t  recently isolated by develop. 
meng and cougars wil l  become exVlnct in another 150-kn~ 
o f  habitat i f  a proposed housing project occludes a critical 
corridor. Radio tracking has confirmed use o f  this and other 
important corridor~ 


Neither the model nor the f ie ld data alone would have 
much influence in the face of deoelopment ~ together 
they bare stimulated interest in resining aml ~ crit- 
ical corridors in this range  Noneth¢les~ the long.Wrm pro&- 
nosis f o r  this populat ion is blea~ because 22 local govern. 
me~ts review potent ial  impact  on a case-by-case basi~ 


*Current ~ School of Forestry, Northern Arizona UniversiCg, 
Flagsta~ AZ 86oH, ~ s ~  
Paper sub to ta l  $epa~oor £ 1991; ret~ed manuscr~t accepted 
February 12, 1992. 
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Deterngmndo ~reas minimas de l~bitat  y l~bi tat  en 
corredes para pumas 


Resumea:  Simuld ia dindmica de la poblaci6n de p u m a s  
para predectr dreas min imas  y nivcles de imnigtrgt6n he. 
cesartos para evitar la extinci6n de la poblaci6n debido a 
estocasticidad demogrdflca y ambiental  por  un portodo de 
100 a f~x  Usando los pardmeW~ nu~ v t a b l ~  el m o ~ l o  
pmaice r~osgos de extinci6n muy  bajos en dreas tan peque. 
fuas como 2200 k ,n  2, y (en auseacla de inmtgraa6n)  un  
ri~'go creciente a medida que el drea decreos por debajo de 
2200 kn~. $i tan solo 1--4 antmales por  ddoada 
inmigrar a tma ~ p o b l a c i ~  la probabilidad de per. 
sistencia se inorementarla ~ t ~  Por consiguien~ 
un corredor para ia inmtgraci6n pued t  ben~flctar una l~-  
q u e ~ a p o b l a a 6 n e n u n ~ , e a d 6 n ~ o c u n ~ u n a m a y o r p ~ r -  
dida del hdbitat 


E! modelo f ue  aplicado a la poblaci6n de pum as  en la 
cadena M ~  de Santa Ana, al Sur de California (2070 
kn~, con unos 20 adultos a p r o x t ~ t e ) .  Datos de 
campo apoyan las conclusioncs del model~ que indtcan 
una po~iaci6n demogrdflcamente inmtable si el h ~ i t a t  es 
reducido a l a s  actuales dreas prote~das y conectadas (1114 
k n ~ )  habrla un alto riesgo de extinci6~ La prognosis se 
podr ia  mejorar amp l iamen te  con un corredor de mo- 
vimiento que pormitiera la onntgract6n desde p o b ~ s  
en dreas adyacontes y corredores dentro del drea de distrtbu- 


Sin embargo, el tMttmo corredor para la inmigraci6n 
ha sido degradado por  el reciente impacto h u n u m ~  Dentro 
de la cadena m o n t a g o ~  los pumas  se ban extingutdo re. 
ctontemente en un f rasmento  de hdbttat de 75 k m  ~ atslado 
a causa del desarrollo; los pumas  se extinguifan en oWOS 
150 k n ~  de hdbitat si un p r o y ~ t o  de triviendas propuesto 
obsWuye un c ~  crttica El uso de este y otros impor- 
tantos cofrodomxha sido confirmado a t r a t ~  de telemetrta 


Ni  el modelo ni  los datos de campo por  si solos ~ndrlan 
m~Jho impacto ante la presiOn por  el desarrollo; juntos  hart 
estimulado el inter6s en restaurar y proteger ~ que 
son critcos en esta cader~ A pesar de todo, ia prognosis a 
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Effective land.use p lanning  mus t  be spatially explicit  and  
regional in scope Because cougars need ~ and be. 
cause telemetered cougars can quickly  identify ~ t  
corrtdo~ cougar research is an  efficient and appropriate 
ugty to inject biological data into such p lanning  efforf~ 


largo p lazo  para esta poblaci6n es ~ r n m  y a  que 22 gobier- 
nos lomles  r ~ s a m n  los impactos potencmles caso p o t  caso. 
Una effec~va p l a n t f ~ . a a ~  del uso ae la tierra debe se t  ex- 
pl ici ta  espacialmente y regional an extensi6~ La investiga- 
ci6n sobre p u m a s  es una via eficiente y apropiada de Intro- 
ducir datos biol6gicos en los es fue~os  de plani f lcaci6~ Esto 
es aM porque los p u m a s  necesitan correvlores y a l  estar mar- 
cados telem~tricamente ~ i t e n  identificar rdptdamente 
los ~ de mov imien ta  


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


As landscapes are fragmented Into ever-smaller patches 
of  habitat isolated by high-speed barriers (Harris & Gal- 
lagher 1989), it has become important to determine the 
m i n i m u m  area needed  to  preserve functioning ecosys- 
tem~ Because there are no methods to determine the 
m i n i m u m  areas of  reserves with reference only to eco- 
system properties, biologists are forced to conduct  via- 
bility analyses for a few "indicator" or "umbrella" spe- 
cies as an eff ldent  way to address the viability of the 
whole  system (Soul~ 1987tt-8; Noss 1991). 


Species such as the g r i~ iy  bear (Ursus arctos horr/bt-  
l/s), the wol f  (Can/s lupus),  and the cougar or  moun- 
tain l ion (Fel /s  concolor)  make ideal candidates for such 
analysis because they exist at low density and require 
large areas. Of these, only the cougar plays a significant 
ecological role in much of the lower forty-eight states. 
Therefore,  viability analysis for this species would have 
widespread utility. Shaffer (1983)  presented an analysis 
for the griT-Ay bear. In this paper, I present  such an 
analysis for  the cougar. 


I focus solely on  the issue of  identifying the minimum 
area and immisration rate needed to avoid extinction 
caused by demographic and environmental stochastic- 
ity, ignoring inbreeding effects. Previous analyses have 
shown that the areas needed to avoid inbreeding de- 
pression in the long term are so large "that the o n l y  
recourse in most situations will be t o  establish the spe- 
d e s  in several sites since there  won ' t  be enough space 
in any given tSte" (Souh~ 1987b:177). My analyses ad- 
dress the issue of how large each of these "several sites" 
must be  so that management intervention can be  limited 
t o  that needed  to maintain genetic variability. 


Simulation models are superior to analytic models 
when  address~g a particular species, because the ana- 
lytic calculations are po~__ible only for unduly simplified 
models (Ewens et aL 1987:67). But there  are pitfalls to 
the simulm.ion approach, especially with small popnla- 
tions. For example, most  simulation models account  
only for females and make no allowance for an "Allee 
effect" whereby  ~ at low density may have diffi- 
culty finding mates. This creates an inverse density- 
dependence  In fecundity when  numbers of one sex are 


very low (Begon & Mortimer 1981:30), which  has been  
documented  in a cougar population (Padley 1990 ). An- 
other  problem is that most subroutines for  incorporat- 
ing stochastic variation in survival rates introduce cru- 
cial errors when simulated populations become  small 
(see Methods section). Most important, even  though 
'q3abitat fragmentation . . .  is the primary cause of  the 
present  ext inct ion crisis" (Wilcox & Murphy 1985: 
884), few s '~ulat ion models allow analysis of  the effects 
of movement  corridors; such analysis requires expl idt ly  
modeling various levels of  immigration. 


In this paper I describe a model  that realistically sim- 
ulates the population dynamics of  small populations of  
cougars. My goal was to predict  the conditions under  
which a cougar population can avoid extinct ion in the 
short term ( 100 years), ignoring inbreeding effects. My 
main conditions of  interest were  those that humans can 
control,  namely, area of habitat (control led  by restric- 
tions on human development)  and the amount  of immi- 
gration into the population (control led via provision for 
wildlife movement  corridors to adjacent populations). 
In addition, I examined how estimates of  ext inct ion risk 
depends on estimmes of life history parameters, many of  
which vary geographically or are difficult to  measure. 


Finally, I apply the model  to the cougar population in 
the Santa Arm Mountains of  southern California, which I 
have studied since 1988, and I summarize some of  the 
relevant field observations from that study. This rosl- 
world application illustrates that model  results have fit- 
fie impact on  land-use decisions unless they are supple- 
mented by field study to identify actual or  potential 
movement  corridors. My goals in this illustration are to 
promote  the use of  data from te lemetered cougars to 
identify and protec t  wildlife corridors, and to advocate 
that regional planning efforts based on geographic infor- 
mation systems (GIS) replace current  piecemeal  ap- 
proaches. 


Metheds 


Simulation Model 


The simulation model  used standard Leslie-matrix com- 
putations, with subroutines that control led immigration 


Conservation Biolow 
Volume 7, No. 1, March 1993 







96 Minimm l t ~ i m  Areas for ~ u ~ u ~  Beier 


and adjusted survival and fecundity rates for density- 
dependence,  demographic  and environmental  stochas- 
t i c i t y ,  and an Allee effect. For each combinat ion of input  
conditions, the  popula t ion  dynamics we re  simulated 
100 times; each simulation was 100 years in duratiorL In 
each case, the initial num be r  of  adults (animals 2 or  
m o r e  years of  age ) w a s  set equal to the carrying capacity 
and evenly distr ibuted among  age classes. Initial nnm- 
bets  of  O-year-olds and 1.year-olds we re  set  at a half and 
a quarter, respectively,  of  the  n u m b e r  of  adult females. 


The question of  what  consti tutes preservat ion is "the 
most  c ru~al  and least addressed" issue in conservation 
biology: "Does a 95% probabil i ty of  persis tence for 1 0 0  
years make ext inct ion sufficiently r em o t e  or  all too im- 
manent?" (Shaffer 1987:81,84). I advocate  planning for 
an extinct ion risk of  less than 1%, and I label "signifi- 
cant" any ext inct ion risk 2% or more.  


For each set o f  100 runs, the program recorded  the 
populat ion t rajectory by sex and age class, the number  
of  runs on  wh ich  the populat ion w e n t  extinct, mean  
populat ion size in year  100, and other  summary statis- 
tics. 


mlNrr om~mom 


The main factors of  concern  were  area of  habitat and 
level of  immigration. Simulations were  run with habitat 
areas as small as 200 km 2 and in increments  of  200 km 2 
until ext inct ion risk declined to less than 2%. Four lev- 
els o f  immigrat ion w e r e  considered. The  first level de- 
p ic ted  no wildlife m o v e m e n t  cor r idor  (no  immigra- 
tion). The second and third levels reflected a marginal 
corridor, allowing immigrat ion of  one  or  two males pe r  
decade, respectively. The fourth level of  immigration 
was three  males  plus one female per  deck_de. These lev- 
els reflect the finding that about  80% of  juvenile males, 
but  only about  25% of  juvenile females, dispersed out  o f  
their  natal mounta in  range, often crossing inhospitable 
desert  habitat to reach another  range (Ashman et al. 
1983). 


For each combinat ion  of habitat area and level of im- 
migration, simulations w e r e  run under  many combina- 
tions of  estimates for  life history and environmental  at- 
tr ibutes (Table 1). We  have poo r  est imates for some of 
these parameters  ( for  ~ m p l e ,  male and female equi- 
librium densities, juvenile survival ra tes)  and some pa- 
rameters  may vary geographically, so I used many com- 
binatious initially. A smaller subset  was  obtained by  
dropping values that  p roduced  unrealistic ou tcomes  
and variables that did not  influence the results. 


L i t t e r  size Mean titter size (Table 1 ) was based on 
reports  of  Robinet te  et  al. ( 1961 ), Ashman et  al. ( 1983), 
and Anderson's  (1983:34)  compilat ion of data from 407 
litters. In the simulations, up  to 40% of  the 2-year-old 
females b red  each  year  and no kittens or  yearling fe- 
males bore  young, based on min imum and mean ages of  


Table 1. lalmt tUtes for b l o l o l ~  lmmmeN~ mind ta 


Parameter  Possible States 


Mean litter size 


Juvenile c survival 


Adult e survival 


Carrying capacity 
(breeding adults 
per 100 lma 2) 


Severity of catastrophe 
(loss of carrying 
capadty) 


2 .4  a 


2.8 
3.2 b 
0.55 (0.50) d 
0.65 (0.60) 
0.75 (0.70) 
0.65* 
0.75 
0.85 
Sex ratio of 2 ferules per male: 


0.4 females, 0.2 males 
0.6 females, 0.3 males 
0.8 females, 0.4 males 
1.0 females, 0.5 males 
1.2 females, 0.6 males 


Sex ratio of 3-4 females per male: 
0.8 females, 0.2 males 
1.2 females, 0.4 males 


Sex ratio near unity: 
0.4 females, 0.4 males 
0.8 females, 0.6 males 


None (constant 
carrying capacity) 


20% in years 25-27, 50-53, 75--77 
40% in years 25--27, 50-53, 75--7"~ 


a This value was dismissed because i t  p r o d u c ~  unmditsticdily low 
populat ion sizes even  w h e n  u s e d  in concert with optimistic estt. 
m a ~  fo r  oa~r  var~aU~ see D m  ~ o f  P, mat& 
b This value was dismissed because itproalucwl e x ~  probabil- 
ities that did not differ f rom those under a moan litter size o f  2.~ 
and this value is best stqTportl~ by field $ ~  $ e e . ~ g  section o f  
Result& 
cO. and l.year old, o f  both seueg and 2.ywr-oid 
d Survivai o f  1-ymr-oid males indtcatod in 
"Femaios >>-2 years old and males ;D3 years old 
f This value was dismissed becquse e x t i ~  probabilities taarled 
only trivially from the 2096 cas~ See first section o f  Result& 


primiparous females of  25 and 32 months  (Ashman et  al. 
1983). Because the mean interval be tween  births (ex-  
cept  when  a litter dies) is usually about  24 months  
(Hornocker  1970:16, Robinette e t  al. 1961:215), the 
model  excluded f rom breeding those females wi th  sur- 
viving fitters f rom the previous year. The model  as- 
sumed that a female whose  titter dies comes  into estrus 
and breeds  the next  year (Hornocker  1970:16; Selden- 
sticker et  at. 1973:56; Eaton & Velander 1977.65). 


J u v e n i l e  s t a ~ v a l  r a t e ~  There  are few estimates of  
survival of  0-year-olds. Comparing mean  titter sizes near  
birth and at 12 months  (not  the same fitters fol lowed 
through t ime)  Ashman et al. ( 1983 )  suggested a value of  
0.78. Similar data in Robinette e t  al. ( 1961:213, inferring 
age f rom weight)  suggested a survival rate of  0.73. To  
the extent  that entire titters died, this is a high estimate 
(Robinette  et al. 1961:213); it is also higher than the 
adult survival rate reported by  Lindzey et  al. (1988) .  
Survival rates of  African fetid cubs  (lion, chee tah)  are 
about  0.50 (Schaller 1972:191,300). Preliminary analy- 
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sis of 172 cougar-months of telemetry data (0- and 
1-year-olds combined) suggests an annual survival rate 
for cougar cubs of 0.48 (Beier, unpublished data). 
Hemker et aL (1986) reported a survival rate of 72% for 
cubs between 3 and 10 months of age in an area of 
extremely low cougar density (gross density of 0.5 cou- 
gars per 100 km2); this rate may reflect dcm~ty-depen- 
dent enhancement of survival rates at low density. In 
any event, if additional mortality during 0-3 months of 
age is considered, 0.75 is probably a high estimate and 
was used as the highest estimate in the simulations. 


There are no published estimates of survival of 1-year- 
olds. Hemker et al. (1986) reported a survival rate of 
92% for cubs from 10 months to dispersal at 16-19 
months, from the same low-density population. This fig- 
ure ignores higher postMispersal mortality (Hornocker 
1970:18). Lacking better evidence, I set yearling sur- 
vival rates equal to 0-year-old survival rates. In the sim- 
ulations kittens died when orphaned in the year of birth, 
but kittens orphaned in the year after birth had the same 
survival rate as nonorphaus. 


Adult survival rate I used adult survival rates of 65% 
(Robinette et al. 1977:123, Ashman et al. 1983), 75% 
(Lindzey et al. 1988), and 85% (Anderson et at, 1989). 


Longevity. A maximum longevity of 12 years was used 
in all simulations. The longest lifespan reported for a 
wild cougar is 13-15 years (Hopkins 1989:23); I found 
no other reports of wild cougars living past 12 years of 
age. Extreme longevities for captive cougars are 12, 15, 
and 18 years (Young 1946:59), and 12 and 19 years 
(Eaton & Velander 1977:56). My preliminary analyses 
showed that risk of extinction decreased only slightly as 
maximum longevity increased past 12 years, especially 
in the critical right tail (Figs. 3-6) of the extinction 
C u r v e .  


Carrying capacity. Although they are not territorial, 
social intolerance among adult females is thought to 
regulate their density, whereas territoriality among 
males separately regulates male density (Seidensticker 
et al. 1973). Apparently female density is calibrated to 
vegetation, topography, and prey availability, whereas 
males compete for access to females (Seideusticker et al. 
i973:59,56). To model density-dependent survival 
rates, separate estimates of carrying capacity for males 
and females were needed. 


Estimates of densities for male and female adult cou- 
gars vary widely (Homocker 1970; Seidensticker et al. 
1973; Sitton & Wallen 1976; Currier et al. 1977; Shaw 
1977; Hemker et al. 1984; Logan et al. 1986; Neal et al. 
1987; Hopkins 1989). Because many study sites were 
selected because of expected high cougar density, some 
reported densities are atypically high. ALso, not all stud- 
ies reported how many of these adults were nonbreed- 
ing transients as described by Hornocker (1970) and 
Seideusticker et al. (1973). 


In light of these uncertainties, I ran the model under 


a variety of carrying capacities (Table 1). Because most 
studies (excluding male-biased summaries of hunting 
returns) report a 2:1 ratio of breeding adults (females: 
males) (Seideusticker et al. 1973:17, first 3 years; Cur- 
tier et al. 1977; Ashman et al. 1983; Murphy 1983; 
Hemker et al.1984; Logan et al. 1986; Neal et al. 1987; 
Hopkins 1989:23), most simulations used this ratio be- 
tween carrying capacities for males and females. How- 
ever, other adult sex ratios have been reported, for ex- 
ample, 3:1 (Currier et al. 1977; Shaw 1977; Quigley et 
aL 1989; M. Jalkotzy and I. Ross, Calgary, Alberta, un- 
published data), 1.3:1 (Hornocker 1970:15), and 1:1 
(Seidensticker et al. 1973:17, last 3 years; Hopkins 
1981 ). Therefore I also used similar ratios (Table 1). 


I excluded high densities due to winter concentra- 
tion. The markedly lower gross density of 0.4/100 km 2 
reported by Hemlmr et aL (1984) and the markedly 
higher adult density of 3/100 ]fgn2 reporg~ by Neal et al. 
(1987) were also excluded as outliers which may devi- 
ate from the actual long-term carrying capacity. 


Catastrophic reductions in carrying capacity. On 
each run, simulated carrying capacity decreased by ei- 
ther 0%, 20%, or 40% during years 26-28, years 51-53, 
and years 76-78. This modeled prey die-offs due to 
droughts or severe winters. 


INaqSITyollq]l~NI)mq~ IN lq~U-NDITY 


Because the gestation period is only 92 days and neo- 
nates weigh only 500 grams (Anderson 1983:33-34), 
cougar pregnancy is relatively cheap; therefore simu- 
lated Utter sizes were independent of density and ma- 
ternal age. When the simulated number of adult females 
was less than carrying capacity, all females over 2 years 
old (except those with a surviving Utter from the pre- 
vious year) and 40% of 2-year-old females (Ashman et 
al. 1983) bore Utters. The program allowed females in 
excess of carrying cal~_city to breed with probability 
equal to 0.20, and assigned the youngest females to non- 
breeding status, reflecting the inhibition of reproduc- 
tion in young females until home range establishment 
(Seidensticker et al. 1973). 


The probability of a female breeding was inversely 
density-dependent when numbers of breeding males 
were below the carrying capacity for adult males. When 
there were vacant male territories, the proportion of 
adult females that were bred was reduced by a factor of 


KM - #AdM 


KM 
.1.15 gM-#~,0~t, 


where KM = carrying capacity for breeding males and 
#AdM = nnmi~=r of adult males. Under this expression, 
e0_ch adult male increases his home range size by 15% 
for each "deficit male"; thus the effect is very mild ex- 
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cept  at very small populat ion sizes; for example,  when  
KM = 5 and #AdM = 4 ,92% (not  SO% ) of  the females 
are bred. 


DBHNI)IN~ IN SUIVIY&I, BAI"gS 


In pre l iminary  analyses, some  simulations w e r e  run 
wi thout  any density dependence  in survival rates; re- 
suRin 8 extinct ion rates we re  about  ten t imes higher 
than those p roduced  using densi ty-dependent  survival 
rates for  all ages. O t h e r  s i m u l a t i o n s  were  run  with  mild 
density dependence  in juvenile survival rates (Fig 1, 
curve A) and density Independent  adult survival rates, 
producing extinct ion rates about  five times higher than 
when  survival rates for all ages were  density-dependent.  
In simulations lacking density-dependent survival rates, 
the mean  number  of  adults in year 100 ( in  surviving 
populat ions)  far exceeded  carrying capacity. Because 
density independence p roduced  such unrealistic ending 
populat ion sizes, I ran all remaining simulations with 
densi ty-dependent  survival rates (Fig 1, Table 2). 


In the model ,  density dependence  opera ted  most  
strongly o n  0- and 1-year-olds, whose  survival rates de- 
pended  on  the num ber  of  adult females; survival of  
1-year-old males also varied with  the number  of  aduR 


e r  


. J  


Y=S/X 2', ", Y=S/X J 
fJ~ MIN . . . . . . . .  


I I I I I I I ' ' 


0 K 2K 3K 4K 


POPULATION SIZE 
Figure 1. Densi ty .dependent  func t ions  relating sur- 
vival rates to popu la t ion  density. Lines A a n d  J, re- 
spectively, illustrate the adul t  a n d  juven i le  survival 
func t ions  (Table 2 )  used in all  s imulat ions  illus= 
trated in Figures 3--7. S imulat ions  using s~ronger 
densi ty .dependent  func t ions  (dashed lines) d id  not  
change the risk o f  ext inct io~ In  all  s imulat ions  the 
juven i l e  survival f u n c t i o n  was  one line steeper than 
the adu l t  survival  funct iort  K = Carrying capacity 
f o r  the appropriate se~ Max  = 0.95 (adul ts)  or 0.9 
(juveniles). Min  = 0.5 (adul ts)  or 0.3 (juveniles). S 
= Survival rate a t  carrying capacity. 


T ~ k 2 .  ~pmeom reed to erme t k ~ t t T ~  in eoqm' 
sm~val rmu. S = the l~ smdh  s s rv i~  rme m cmTyi~ 
m i m e ,  ~ ~ ~ = m n ~  ~ t y  ~ t N e ~  t ~ a m  
aad roles ~ # ~ m i m  ,-,a #~lltlales = ~ e r  ef 


Expression for  Density.Dependent 
Age Sex Survival R a ~  


0 both 
1 F 


M 


2 F 
M 


3+ F 
M 


S • (I~/#A(~emales) °s  
s * (KF/#AdFemales) °'s 
Minimum of: S * (KF/#AdFemales) °'s or 
S • (gF/#AdFemales) °s  * (KM/#AdMales) °s  
S • (KF/O~'atFemales) °s  
S * (KM/#AdMales) °'s 
s ~ ( g F / # A ~ e m ~ e s )  °~'  
S (KM/#AdMales) °25 


To avoid unrealistic results that the above egpmsslons yield under 
certain condtUons (su~ as when a divisor a p ~  or 
zero), the prosram truncated all survival rates to t~ues betw~n 0.3 
and 0.g for animals under 3 yea~ of agg and between 0.5 and 0.95 
f o r  a d u l  t* 


males, reflecting densi ty-dependent  mortali ty of  young 
males during dispersal. Densi ty-dependence was rela- 
tively mild for animals less than 2 years old. There  is no 
empirical  data to  suppor t  these particular functions (Ta- 
ble 2); they were  chosen for computat ional  simplicity. 
In light of  the markedly changed ou tcomes  w h e n  den- 
sity dependence  was added to the model  (above) ,  I 
tested the model  using more  severe densi ty-dependent  
functions. Neither risk of  ext inct ion nor  endin 8 popula- 
tion size varied among the functions illustrated in Fig- 
ure 1. 


sr0alAfrl¢ YMIIATION 


Most simulation models  introduce stochastic variation 
into survival rates by  randomly selecting a rate  f rom a 
normal  distribution and then  mulbplying this rate by  the 
number  of  individuals in an age-sex class. When  there  
are only one or two animals in a sex.age class, this ap- 
p roach  introduces rounding errors  that increase the sur- 
vival rate to near 10096 and, ironically, eliminate sto- 
chastic variation (Beier, unpublished data). To  avoid 
this problem, the model  applied the appropriate  proba- 
bility to each individual animal in the population. For 
example,  if the survival rate for yearling males was 0.60 
and there were  two yearling males in a given year,  all 
ou tcomes  (2, 1, or  0 survivors)  we re  possible (wi th  
binomial  probabi l i t ies  0.36, 0.48, and 0.16, respec-  
tively) in a biologically realistic manner.  


Similar procedures  in t roduced stochasticity into pri- 
mary sex ratio, litter sizes, and immigration rates. Each 
newborn  had a 50% chance of  being male. Each litter 
had two, three, or  four cubs wi th  probabili t ies appro- 
priate to the specified mean  value. Each year  one  male 
or one female immigrated wi th  the appropriate  proba- 
bility, and the immigrant  was assigned to the I-year,  
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2-year, or  3-year age class with probability equal to 0.3, 
0.5, and 0.2, respectively. 


F l d d  Wedk in tlhe ~ m z  A m  M o m ~ d ~  


The cougar population in the Santa Aria Mountain Range 
of southern California c ~  of  about twenty adults on  


about 2070 km 2 of habitat (Fig 2) (Baler & Barrett 
1992b). The surrounding urban areas do not offer even 
marginal cougar habitat. About 1270 lan z of thig habitat 
(61% ) is protected from urban uses, primarily within 
lands owned by the U.S. Forest Service and U.S. Navy 
(Table 3). Of the protected land, about 1114 lan z forms 
a contiguous block; if all private lands were devdoped, 
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Figto~ 2. The heavy solid line encloses three avea~ 2070 kn~  of  cougar habitat it= the Santa Ana Mountain 
Range (including the Chino Hills); 75 kn~ of  suitable habitat in the San Joaquin Hills (recently extinct); and 
(east o f  Higbgwy 15) a portion o f  the habitat in the adjacent Palomar Range The heavy dashed line encloses 
1114 k m  2 o f  protected and connected parcels (Table 3). AH roads shown are 6- to lO.lane f r e e u ~ ¢  
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Areas  F o r m i n g  a Large Areas  S u o D t m d e d  b y  
O u m e t ~ i p  a n d  P ~ e l  N a m e  C o n t i g u o u s  B l o c k  Unprotec ted  l a n d  


Federal 
Cleveland National Forest 
Cleveland National Forest (6 parcels ) 
c_a~ Pend~on 
Fallbrook Naval Weapons Station 
Bureau of Land Management (7 parcels) 
Bureau of Land Management (1 parcel) 


State 
Chino Hills State Park 
San Diego State University Field Station 
Dept Fish & Game Coal Canyon Preserve 


Orange County Parks 
Caspe~ 
Limestone Canyon 
O~etU 
whiting Sanch 
Irvine 
Wagon Wheel 
SanWcgo Oaks 


Private Reserves 
Santa Rosa Plateau Preserve 
National Audubon Society Start Ranch 
Rancho Mission Viejo Conservancy 


Total 


53,604" 


49,292 b 
3,099 


364 


385 


3,085 


626 


550 


5,059 
1,805 c 


2,169 d 
805 
632 
193 
178 
142 


2,803 c 
1,578 


486 
111,407 15,448 


Fac/ud~ prWate tnho/d~ng~ 
* ' l n c l ~  land leased to San Onofre Beach State Parle; excludes 1700 im~ares in urban use anal atr~la~ includes some severely affected 


m n ~ s  that may not  be s ~ t ~ i e  b a ~ t ~  
"Includes 510 hectares o f  Bureau o f  Land Manasement  land administered by the f ie ld  station 
a F2cpected to be transferred to county f rom  pr i va~  ~ i ~  
Adminisfered by The Nature Conservancy (TNC); includes lands owned by TN¢: State o f  CalObgni~ and Riverside Cotmty. 


the other  154 km 2 of  p ro tec ted  land would  be  isolated 
into fragments unusable by cougars. 


The six counties of  southern  California contain 5% of  
the U~. human  population. The human populat ion of 
the eastern half of  Orange County and the wes tern  sixth 
of  Riverside County is p ro jec ted  to g row f rom 1.15 mil- 
lion in 1987 to 2.09 mill ion by  2010 (Anonymous  
1989). Most of  this growth is expec ted  to occur  in tract  
homes  built in pr ivately-owned open  spaces, including 
most  of  the best  cougar  habitat. In addition to outright 
habitat destruction, some wildlands are lost to the c o w  
gar populat ion because  they b e c o m e  isolated by free- 
ways and o ther  development .  For example,  after urban- 
ization isolated a 75-kin 2 f ragment  of  cougar  habitat  
(Fig 2, San Joaquin Hills) in the late 1970s, cougars 
became  extinct  there  by  June  1990 (Beier & Barrett  
1990a). 


In early 1988, field work  began in the southern  half of  
the range, focusing on seven te lemetered  adult females. 
In January 1988, one  such female had 3-month-old trip- 
lets and a second had a single yearling cub  at heeL After 
the death of  a mature  male cougar  in February 1988, 
there was no additional reproduct ive  activity and no 
sign of a breeding male for over  12 months  (Padley 
1990:40--43). When  two young males established them- 


selves as breeders  in early 1989, their  tracks and vocal- 
izations were  obvious. In April 1989 we  heard copula- 
tory vocalizations involving four te lemetered females, 
and that summer  six of  the seven females bore  cubs  
(Padley 1990). The  presumed sires of  these fitters ( two  
adult males subsequently captured  and radio-tagged) 
were  bo th  2 years old at the t ime they became  breeders.  
Therefore, all evidence suggests that there was no adult 
male and no reproduct ion in the southern half of  the 
range for a full year. 


In 1989 the study expanded to include the entire 
mountain range. We  intensified our  efforts to collar pre- 
dispersing animals, and four t imes per  mon th  w e  se- 
lected a focal animal whose  location was de te rmined  
every 15 minutes f rom 1 hour  before sunset until 1 hour  
after sunrise. This research has focused on  ( 1 )  identifi- 
cation of existing or  potential corridors for immigrat ion 
into the populat ion as a whole;  (2 )  identification of  
lands within the mountain range that connec t  nearly- 
isolated patches of  habitat; and ( 3 )  documenta t ion  of  
the travel paths used by cougars, especially dispersing 
animals, and especially paths be tween  areas designated 
as permanent  open  space. If  protected,  such paths can 
be  expec ted  to b e c o m e  corridors as future human  ac- 
tivities affect the adjacent habitat. 
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Results 
Rejection of U ~  or Unlafermmive Parmmer  Values 


To reduce  the results to a digestible mass, I first rejected 
parameter  values that p roduced  unrealistic outcomes or 
that did not  influence the result& For example, the mean 
number of  adults in year  100 was 70--8096 of  carrying 
capacity wheneve r  adult survivorship equalled 0.65, 
even wi th  a habitat area of  3000 km 2 and the highest 
estimates for juvenile survival rate, mean fitter size, and 
carrying capacity. If carrying capacity is ever to be ob- 
servable in nature, it should be so under  these condi- 
tions, so I excluded the adult survival rate of  0.65 from 
consideration. 


Similarly, because a mean litter size of  2.4 tended to 
produce  ending populat ion sizes about  15% below car- 
wing capacity, this litter size was excluded. Extinction 
rates decreased only trivially w h e n  mean litter size in- 
creased from 2.8 to  3.2. Because available data best  sup- 
port  a mean litter size of  2.8, the mean litter size of 3.2 
was also excluded from further consideratiotL Finally, 
extinction risk increased only trivially as the severity of 
the catastrophe ( temporary  loss of  carrying capacity) 
increased from 0% to 20% to 40%. All results reported 
herein used the 20% reduction. 


Influence d Habitat Area and Level of  i m m i ~ t i o n  


The main factors of  interest we re  those under  human 
control, i.e., area of  habitat and the presence (or  ab- 
sence)  of  a corr idor  allowing various levels of  immi~t'a- 
tiorL As expected,  bo th  factors influenced the probabil- 
ity of extinc~on (Figs. 3-5). 


Despite variation in model  predict ions due to uncer- 
tainty in biological parameters, 98% or  more  of simu- 
latcd populations persisted for 100 years when  there 
was 2200 km 2 or  more  of  habitat available, except  un- 
der the most  pessimistic estimates of  biological param- 
eters (carrying c~_~rntcity of 0.4 or  fewer adult females 
and 0.2 adult males pe r  100 km 2, in concer t  with adult 
survivorship of  0.75 or  less). 


As expected,  the probability of  ext inct ion increased 
as area of  habitat d ~ .  With only 1000 km 2 of  
habitat and no immigration, simnlated populations had 
98% persistence only under  the most  optimigtic esti- 
mates of  biological parameters (carrying capacities of 
1.0 or more  adult females and 0.5 adult males per  100 
km 2, in concer t  wi th  adult survivorship of  0.85 or more 
and juvenile survivorship of  0.65 or  more) .  In the ab- 
sence of  an immigration corridor,  therefore, the criti- 
cally small habitat area lies be tween  1000 and 2200 
ima 2. Within this range, the critical size depends on  de- 
mographic parameters (nex t  section).  


Immigration improved the probability of  survival at 
surprisingly low levels--as low as one  male per  decade. 
For any given combination of  biological parameter  esti- 
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Figure ~ Effect of  habitat area and immigration on 
cougar population persistencg given a carrying ca. 
paa ty  o f  O. 6 ~ ,ed tng  adult females and 0.3 ~ , e d -  
ing adutt m a ~  per 100 kn~. In each graph the top 
through bottom lines give the porcent o f  simulated 
populations that went extinct within 100 years when 
the numbers o f  immigrants per decade were O, 1 


2 male& or 3 males and I female, respectively. 
Juv Sum (juvenile survival rate) and Ad Surv (adult  
survival rate) are defined in Table L 


mates, the critical habitat area was 200--(300 km 2 smaller 
with an immigration corridor than without. Immigration 
had no influence on the mean size of  the adult popula- 
tion in year 100 for populations that survived. 


Influence of mological Pagmnetem 


Predictions were  sensitive toal l  of  the biological param- 
eters, especiafiy the estimates of carrying capacity (Figs. 
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Figure 4 Effect o f  habitat area and immigration on 
cougar population persistencg given a carrying ca- 
pacify o f  1.2 breeding adult females and O. 4 breed. 
ing adult  males per 100 kn~. In each graph the top 
d~x~gh bottom lines give the percent of  simulated 
populations that went  extinct within 100 years when 
the numbers o f  immigrants per decade were O, 1 
malg 2 male~ or 3 males and I femalg respectively. 
Juv Suro (jut~ntle survival rate) and Ad Suro (adult 
survival rate) are defined in Table 1. 


3-5; graphs for carrying capacities listed in Table 1 but  
not  illustrated here in  are available on request).  Both 
juvenile and adult survivorship values also had impor- 
tam influences on  mode l  results (Figs. 3-5) .  


The adult sex ratio ( the  ratio of  carrying capad ty  for 
females to  that for males)  was also important.  When the 
adult sex ratio was skewed toward females (Figs. 3-4) ,  
immigration of one  or  two males pe r  decade had the 
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Figure 5. Effect o f  habitat area and immigration on 
cougar population per~tencg  given a carrying ca- 
pacity o f  0.4 breeding adult females and 0.4 breed- 
ing adult males per 1 O0 km 2. In each graph the top 
~ n ~ g h  bottom lines give the percent o f  simulated 
populations that went extinct within 100 years when 
the numbers o f  immigrants per decade were O, 1 
male, 2 male~ or 3 males and 1 female  respectively. 


Juv  Surv ~ t l e  survival rate) and Ad Surv (adult  
suruival rate) are defined in Table 1. 


most  p ronounced  rescue effects. This was mos t  evident  
with a highly skewed sex ratio (Fig. 4 ). In contrast,  im- 
migration of one or  two males had a relatively muted  
rescue effect on  popula t ions  wi th  equal  sex  ratios. 
These populat ions,  however ,  benef i t ed  dramat ical ly  
f rom a corr idor  that al lowed four immigrants  ( including 
one female) per  decade (Fig. 5). 
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l~pulation Trajectory 


For populations with low extinction risk, the population 
trajectory on a run of 100 years fluctuated near carwing 
capacity (for example, see Fig 6A). Despite this relative 
stabiliw, the age and sex composition of the simulated 
population showed considerable variation, even when 
smoothed by taking 5-year r ,  nnin$ means (Fig. 6B). Sur- 
prisingly, most trajectories showed no response to the 
simulated "catastrophes," despite 20--40% reductions in 
carrying capacity in years 26-28, 51-53, and 76--78 
(see r ig  6A). 


Populations at greater risk of  ¢~inction showed even 
greater demographic instability (Fig, 6C). When the sex 
ratio was skewed toward females, the most common 
extinction scenario was loss of breeding males at a time 
when no male cubs survived. 


3 0  


( / ) 2 O  


0 1 0  


ILl 


2 0  


~'~10 


0 


. ,', ., • C U B S R . ,  . , Li 
: . . .  :1 : :  : :  , : ,  : , ~  ,, ; . ~  , . .  "..':..A . . . .  : ' : ' : ' .  ~::~.:.:: ""::': , .  , . . , , , , . , . . . , , , : , , , .  . , , ~  . . . . .  ; ; ,  ' ,  , 


: :  ¢ ,, . .  .~. ~ , , . :  : ,  . 


V "  ~ /  "-v- - v V" O 


,. . . . .  , ,  ...-,. , . :c . ,us .s  / . . . . . . -  , / . . . , / - ,  
, , :  . - :  . .  . . :  : : "  " - . . .  : "." . 


c .~. 
, .,. ~'.. CUBS:" . ,. 


t ,  i ° *~  Ji i o , *  *~  
i o t • % J q o o o *  ! ' 0 ,  


m *t~  . ,  , # , %  . i  , , ,  * * *  • # '  I J  
, : .  : .  t , , ,  , : . ' , : : , ~ , , , ,  . , , :  , : ; ;~. . .  ^ t : : ,  , . : :  . . . : :  . . . . . .  . . 


l i b  g e I I g i l t 0  e l *  I~ 8 4~ |1  • 
I l l l l  | t | | l # t l  ~ ~ 1 4 | |  I I 


2O 4O 6O 8 0  11111 


YEAR OF SIMULATION 


A • 


Appi#ag the l~pnlation Model in the Santa Am M o m m d n s  


Given the best local estimates for muarivorship rates and 
carrying capacity, the model predicted that the cougar 
population in the Santa Ana Mountains is dearly endan- 
gered. Although there is less than 3% risk of extinction 
in the next 100 years with the current 2070 km 2 of 
habitat and no iTnmi~'ation, evet'y parcel Of habitat lost 
increases the risk of extinction (Fig. 7). If the population 
is confined to the 1114-kin 2 block of contiguous pro- 
tected lands, extinction risk rises to about 33%; an im- 
migration corridor, necessarily including some lands 
now in private ownership, would greatly improve the 
prognosis. 


lmer-guCge Corridor 


The only population that can potentially supply immi- 
grants to the cougar population in the Santa Arm Moun- 
tain Range is that in the Palomar Range. Interstate High- 
way 15 and the urban developments along it present the 
most formidable barrier to wildlife movements between 
these ranges. A bridged river provides the only safe un- 
dercrossing of Highway 15, and there is only one po- 
tential corridor between the Palomar range and this un- 
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• Figure ~ Trajecton'es o f  simulated cougarpopula. 
t iom with juvenile survivorsbip = 0.55, adult  survi- 
vorship = 0.85, carrying capacity = 0.6female and 
0.3 male adults/lO0 km  2, no immigratior, and a 
20% loss o f  carrying capacity lasting 3 years every 
25yearn ~ With 2200 km  2 o f  habitag all popula- 
tions persistecL As in this typical trajectory, age and 
sex compositi6n o f  the populat ion varied markedly 
over timm B. Five-year running means from panel  
showing that even wi th  f ive years o f  observatl"o~ 
population demographics var~d considerably. C. 
With 1200 km 2 o f  habitag demographic instability 
increased and 2596 of  the simulated populations 
went extinct As in this typical trajectory, extinction 
was u~ually initiated by loss o f  adult male~ 
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AREA OF HABITAT (SQ KM) 
Figure 7. Extinction risk for  the cougar populat ion 
in the Santa Ana Mountain~ The top thcn~gh bottom 
lines give the percent o f  simulated populations that 
went extinct within 100 years when the numbers o f  
immigrants per decade were 0, I male  2 male~ or 3 
males and I female, respectively. From right to left, 
the vertical lines indicate total available habitat in 
1992, total available habitat i f  the Chino Hills is 
los~ and  total area o f  the protected and in~mon- 
nected habitat block Simulations were run with the 
fol lowing estimate~, carrying capacity = O. 7 adul t  
females and 0.35 breeding adult  males/1 O0 km  2, ju-  
venile survivorship = 0.50, and  adul t  survivorship 
= 0.80. 
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derpass (Beier & Barrett 1990b, 1992b). The potential 
corridor is about 4.5 km long and follows an intermitent 
watercourse (Peclmga Creek) and the wooded ridges 
south of this creek (Fig. 2: Pechanga Corridor). Al- 
though creeks tend to be natural travel corridors, the 
utility of lower Pechanga Creek as a corridor is compro- 
mised by night lighting from adjacent tract homes, 
streambed degradation by recent construction, a con- 
crete embankment on portions of the north bank, and 
removal of woody vegetation for golf courses o n  the 
south bane There are also several residences, an aban- 
doned quarry, a two-lane paved road, and a golf course 
in the wooded ridges south of the creeg 


Although no single one of these obstacles occludes 
the corridor, collectively they probably prevent immi- 
gration by mountain lions into the Santa Ana Range. 
Field evidence suggests that the corridor a l m o s t  works. 
On 3 August 1990, a dispersing male mountain lion 
failed to negotiate the corridor, wandering into a rural 
residential area where he was captured by wardens. On 
29 October 1990, another cougar was killed on I-15 just 
south of the bridged underpass. On 21 January 1992, a 
telemetered dispersing male successfully used the cor- 
ridor to emigrate from the Santa Aria Mountains to the 
Palomar Range. However, he avoided the bridged un- 
dercrossing and the lower 4 kilometers of Pechanga 
Creek, and was lucky not to have been struck crossing 
I- 15. The pattern of topography and habitat degradation 
makes it even less likely that a west-hound immigrant 
would successfully find the undercrossing (Beler & Bar- 
rett 1992b). 


imm-llmge (amqders and Travel Paths 


Our data on cougar travel paths ( i n d u i n g  detailed ob- 
servations on dispersal routes) have identified specific 
areas that now prevent intra-range fragmentation. The 
most threatened link is that connecting the Chino I-Ii!1£ 
(about 150 km 2 of cougar habitat, including a 57-kin 2 
state park) to the rest of the mountain range (Fig 2: 
Coal Canyon Corridor). State Route 9I and adjacent 
developments present the greatest obstacle to move- 
ment between these areas. The Coal Canyon corridor 
provides an excellent natural travel route to the freeway 
and two usable passageways under it (Beler & Barrett 
1990~ 1991). At least two (probably three) cougars 
succ~___essfully used the Coal Canyon corridor and its un- 
derpasses to cross Route 91 into the Chino Hills. in 
addition, one telemetered cougar was struck by a vehi- 
cle attempting to cross the freeway at the mouth of Coal 
Canyon. One telemetered male dispersed from over 60 
Idlometers away to establish a home range that now 
straddles Route 91; he has used the Coal Canyon corri- 
dor to cross the freeway at least 16 times during May- 
December 1991. A pending proposal to build 1500 
homes on a 150-ha parcel in Coal Canyon would sever 
this link, eliminating cougars from the Chino Hills. 


D i s c u s s i o n  


l~psli lon Model 


In the absence of immigration, a habitat area of 1000- 
2200 km 2 (depending on the demographics of a partic- 
ular population) is needed to support a cougar popula- 
tion with a 98% or more probability of persistence for 
100 years; these minimum areas would hold about 15- 
20 adult cougars. These areas are far smaller than the 
area assumed necessary to support a population of large 
carnivores for several centuries without loss of genetic 
variability (Fravklin 1980). It must therefore be stressed 
that provision of the m i p i m q m  a r ~  s u g g e s t e d  b y  th is  


model will not guarantee Ions-term survival of a popu- 
lation. In cases where no immigration corridor is pro- 
vided, populations confined to such small area.swill re- 
quire monitoring and perhaps periodic intervention-- 
such as introduction of new genetic material through 
translocation. 


The attempt to eliminate some of the values for bio- 
logical parameters (Table 1) yielded two biological in. 
sights. First, natural catastrophes of moderate severity 
( up to 40% loss of carrying capacity), frequency ( every 
25 years), and duration ( 3 years ) appear unimportant to 
cougar population persistence. Shaffer (1983) similarly 
concluded that catastrophes were relatively unimpor- 
tant to the population dynamics of grizzly bears. Future 
modeling efforts can investigate whether this surprising 
result also holds for disnLrbances of greater severity and 
frequency. Second, because adult survivorship of 0.65 
or less prevented simulated populations from reaching 
carrying capacity, management of small populations 
should include attempts to control factors--such as 
depredation permits, construction of road undercross- 
ings--that might influence adult survival rate. 


These minimum areas and the number of cougars 
present therein are comparable to the minimum area 
and number suggested by Shaffer (1983) for grizzly 
bears. Both my model and Shaffer's incorporated density 
dependence and produced minimum areas and popula. 
tions much smaller than predicted by analytic models 
(see Belovsky 1987) or simulation models lacking den- 
sity dependence (Captive Breeding Specialists Group 
1989; Ginzburg et al. 1990; this paper, Methods). 


Ginzburg et al. (1990) advocated use of density- 
independent models to generate conservative estimates 
of extinction risk when it is highly sensitive to the shape 
of the density-dependent function (assurnln~ the true 
function is unknown). However, to the" extent that a 
density-independent analysis miselassifies viable popu- 
lations as "hopelessly" small, it can be a less conserva- 
tive approach. Furthermore, extinction risk in my model 
was not sensitive to the shape of the density-dependent 
function (Fig 1). Therefore I chose a density dependent 
model because it is more realistic. In general, ',all natu- 
ral populations a re . . ,  influenced by density-dependent 
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processes" (Begon & Mortimer 1981:162). For cougars 
in particular, long-term observation in Idaho (Hor- 
hocker 1970; Seidensticker et aL 1973; Quigley et al. 
1989) and the Ruby Mountains of Nevada (Ashinan et al. 
1983) show the stability characteristic of populations 
with densityMependent regulation. The data of Quigley 
et al. (1989) also suggest that cougar numbers track 
major long-term changes in carrying capacity (prey 
abundance). Finally, simulated populations with den- 
sity-independent survival rates (when they persisted) 
often had unrealistically high ending densities (see 
Methods, Density-Dependence in Survival Rates). 


If a wildlife movement corridor is available to allow 
immigration of up to three males and one female per 
decade, an area as small as 600-1600 km 2 (depending 
on the demographics of a particular population) can 
support a cougar population without significant extinc- 
t.ion risk in 100 years. Doubtless higher levels of immi- 
gration would allow even smaller areas to support cou- 
gars. Thus, in areas where isolation or fragmentation of 
a cougar population appcms imminent, protection and 
enhancement of any remaining corridor is valuable. 


The model predicts that south Florida, with 8800 km 2 
of occupied range and an adult density of about 0.6 
adults per 100 km 2 (Maehr 1990) has adequate habitat 
for demographic persistence. Captive Breeding Special- 
ists Group (1989), also using a simulation approach, 
concluded that the Florida population faced a high risk 
of c~iinctiotL These predictions do not necessarily con- 
fllct, however, becau~  the CBSG model included ex- 
tinctions caused by inbreeding eff~a~ and excluded en- 
hancement of survival rates when populations were 
below carrying capacity. In any event, the best panther 
habitat in Florida is privately owned (Maehr 1990), and 
rapid agricultural and urban development could soon 
fragment this habitat into dangerously small parcels. The 
aggressive protection of habitat and movement corri- 
dors is essential to ensure the persistence of Florida 
panthers. 


Two caveats in Mplytng ~ model 


Two caveats apply to this model. First, the model is 
sensitive to the estimates for carrying capacities for 
adult males and females. Uncritical use of estimates from 
a different area or habitat type should be avoided. Be- 
cause cougars are K-selected, it is probably reasonable 
to estimate carrying capacity from locally observed den- 
sities. However, the great variation in sex and age com- 
position in simulated populations suggests that at least 
five years of study are needed for reliable estimates (Fig, 
6A--B). Also, the carrying capacities used in this model 
must be estimated by numbers of breeding adult males 
and females, excluding the pool of nonbreeding male 
and female transients that characterize most populations 
(Seidensticker et al. 1973). Categorizing all individuals 


over 1 year of age as adult breeders would lead to overly 
optimistic predictions. 


Second, survival rates observed for a population oc- 
cupying a large area will probably decrease as area de- 
creases and degree of isolation increases, due to in- 
creased highway mortality (Beier & Barrett 1992a) and 
decreased dispersal success. A conservative approach 
necessitates use of lower-than-observed survival rates in 
making projections for a population that has not yet 
been fragmented or isolate~ 


Application to the S a m  Am Mountain gm~ge: Site-Specific 
Data along with Model Cenclmtons Can Save Laad 


If survival of this population is a goal, the model yields 
several dear  condusions (Fig, 7). Developments that 
isolate or destroy large tracts of habitat should be 
avoided. A corridor for immigration is of paramount im- 
portance. Within the mountain range, corridors are also 
needed to interconnect the protected parcels (Table 3)- 


Unfortunately, these conclusions alone have little 
power to save land in the prodevelopment political cli- 
mate of southern California. For example, although the 
admonition to "avoid destroying large tracts" can be 
implemented without additional data, few planning de- 
cisions involve tracts that are "large" relative to the hab- 
itat needed to support a cougar populatiotx The other 
conclusions cannot be heeded without additional data, 
especially on the location of movement corridors. 


Field data suRRest that habitat degradation probably 
prevents any regular inflOW via the last potential corri- 
dor for immigration (Fig, 2: Pechanga Corridor ). Except 
for the 15-year-old freeway, the obstacles to the 
Pechanga Corridor are less than 5 years old. If a regional, 
spatially-explicit land-use plan had been in place in 
1986, the importance of this corridor would have been 
obvious and the obstacles preventable. Strict protection 
of the remaining habitat and additional habitat modifi- 
cation and restoration will now be necessary if the 
Pechanga Corridor is to function (Beier & Barrett 
1992b). The Nature Conservancy is actively interested 
in taking such steps but faces an uphill struggle. 


Our work has also spotlighted a critical corridor nec- 
essary to prevent intra-range fxagmentation (Fig. 2: Coal 
Canyon). The City of Anaheim is now considering ap- 
proval of a homing project that would destroy this cor- 
ridor. Our documentation of both the importance and 
use of this corridor should result in a ~ded-back proj- 
ect that leaves the corridor intact~ The  population 
model convincingly predicts that loss of this corridor 
would guarantee the extinction of cougars from the 150 
km 2 of habitat north Of the freeway, reducing by 7.556 
the total habitat available to our population and pushing 
the population leftward to the steeply rising part of the 
risk curve (Fig, 7). The field work shows that the cor- 
ridor is in fact used. Thus the model and the field work 
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together may provide sufficient documentat ion to pro- 
tect  this corridor; certainly neither could do so alone. 


In another  application, the model  and complementary 
fieldwork are having limited success in mitigating the 
effects of a planned freeway; its proposed route  slices 
through a pristine area with no  human residents along 
its 21-kilometer length (Anonymous 1990). This free- 
way would affect wildlife movement  between the bulk 
of habitat on  one side of  the road and five smaller areas 
of dedicated open space on the other  side. By all-night 
radio-tracking of  individual focal animals, we  have 
learned the actual routes  by  wh ich  cougars  travel 
among these area,. Although the ,  e routes now t raver~  
pristine open  space, they will become  corridors (at 
best) as freeway-induced growth removes the adjacent 
habitat. The tmmlx~rtation agency has responded to this 
information by planning bridged undercro~ings  at the 
five most  important  crossing points. Previously, t h e  
agency had planned on  only one  of  these bridges, and 
the loo_Y_!on was based on  geological rather than biolog- 
ical considerations. 


Unfortunately, preservin_g a corr idor  is not  as simple 
as building a bridge at one  point  along the corridor. The 
road-building agency has acknowledged that the free- 
way, by providing "critical infrastructure to large ex- 
panses of  ope n  space,"  will induce  massive urban 
growth (Anonymous 1990:5.13); such growth could 
sever all of  the wildlife corridors, rendering the under- 
passes pointless. The agency has refused requests to pur- 
chase easements to the three most  important corridors 
as mitigation for this induced growth, and it currently 
faces a lawsuit on this issue. 


~ n d m i o n s  


The cougar is an ideal species for  identification of  move- 
ment corridors for two reasons. First, cougars are an 
area-sensitive species; therefore a corr idor  identified on 
the basis of  cougar use will benefit  at least one species. 
Second, a hunting cougar travels an average of 5.5 miles 
per night (Beier, unpublished data) and thus generates a 
lot of  corr idor  data in a short time. Collection of  com- 
parable data for a less wide-ranging species may take 
years or generations. 


I do not  advocate using cougars as a proxy for all 
species of  concern.  However,  management  decisions 
will not  await the conclusion of  long-term studies on 
more sedentary species. In western  North America, use 
of data from te lemetered cougars may be the most ex- 
pedient way to interject  biological facts into the analysis 
of  envi ronmenta l  impact  and mitigation re la ted to 
movement  corridors. It is certainly a big step above 
current  practices, which  include ( 1 )  looking at aerial 
photos in an office and guessing where  a corr idor  ought 
to be; or (2 )  labeling the leftover shards of habitat, or  


the bridge built according m geological constraints, as 
the '~didlife corridor." 


Effective pro tec t ion  of wildlife corr idors  requires  
put t ing  ~ on the map. Unfortunately, the current  
mechanism for such protect ion is for concerned  citizens 
to detect  and force mitigation on  each proposed project  
that threatens the corridor. For the cougar population in 
the Santa Ana Mountains, this requires monitoring and 
being prepared to litigate decisions made by five county 
governments, seventeen municipal governments,  two 
transportation authorities, and the world's largest water  
district. Because a corridor is only as strong as its weak- 
est l ink a single oversight or  failure on  the part  of con- 
servationist volunteers is sufficient to lose the linkage. 


Putting wildlife corridors and critical habitat on  a 
planner's map can best be done through a geographic 
information system covering a r~g/ona/ landscape.  Al- 
though General Plans are mandated for each county in 
California, such plans are rarely site-specific in any rec- 
ommendations and are almost never  tied to a GIS. Fur- 
thermore,  as the present case illustrates, a single popu- 
lation or wi ldhnd  may span several counties, and land- 
use planning is nonexistent at the regional level. 


A spatially-explicit plarming tool such as a GIS is es- 
sential because it provides the only efficient means of  
addressing cumulative impact and an accessible forum 
on which developers, conservationists, and other  citi- 
zens express their vision of the regional landscape at 
build-out. Scott et al. (1990)  describe a GIS-based ap- 
proach that would admirably serve a regional plan, and 
Hollings (1978)  gives practical advice that should in- 
spire such planning. 
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Nancy Hilding 
6300 West Elm 
Black Hawk, SD 57718 
nhilshat@rapidnet.com 
Oct 3rd, 2013 
 
Attn: GFP Commission 
South Dakota Game, Fish and Parks 
523 E. Capitol Ave. 
Pierre, SD 57501 
 
In late July we wrote to ask the Commissioners to watch a twenty-two minute You-tube video 
about Washington State cougar research. We requested that you ask your staff questions about 
it's implications to SD, at the August Commission meeting. Some of you did so and we thank you. 
 
When asked about applicability of Washington State's research to SD, the GFP staff replied that: 
 
 1. It did not apply well to SD - as in areas of Washington State studied, they used hound    
     hunting, which allowed for selection for larger males by hunters & such selection 
     doesn't happen in the SD boot hunt. 
 2. The sample size on some of the studies was too small 
 3. SD habitat is different from Washington State, as Washington has a larger percent of  
     state in mountain lion habitat.  
 
We attach a transcript of the above Question and Answer from the Commission meeting. 
 
We agree that Washington State has more lion habitat than SD.  The Black Hills is in the far 
corner of our state; lions have no clue where state boundaries are and we need look at SD and 
corners of ND, NE, Wyo & Montana to create a larger area. But Washington State is in an area 
with more lion habitat than our Black Hills and immediate surrounding area. 
 
Wielgus provides references below each of his slides for the research cited. We have transcribed 
that list and attach it. His powerpoint references 13 different studies.  The studies publishing 
dates range from 2002-2012. Different studies justify different arguments. I asked John Kanta on 
Sept 7th, which studies had the too small sample sizes. He could not remember. I have sent him 
the list, but have not yet heard back. I suggest you find out which studies John has problems with. 
 
We believe the argument about hound hunting may be a red herring. In 1995 Washington state 
voters passed an initiative outlawing hound hunting.  (Ban effective as of 1996).  The State 
responded with increasing levels of hunting allowed via the boot hunt. Eventually recreational 
hound hunting of cougars was allowed in very small areas with small quota to address "problem 
lions" and another law(s) allowed a pilot project area  to have hound hunting for 4 years, in a 
quarter of Washington State area.  Commissioners should ask SD GFP staff, if data for all of the 
13 research papers was collected in the 4 years, overlapping the quarter of the state, where 
hound hunting was temporarily allowed? Commissioners should also remember that we share the 
Black Hills with Wyoming, and Wyoming has always allowed hound hunting. Male lions in 
Washington State have a 300 square mile home range. 17.5 squared equals about 300, thus a 
17.5 mile square box creates 300 square miles.  Male lions in SD & Wyoming have an average 
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home range of about 641.1 square kilometers (about 400 square miles) (Dan Thompson - 2009 
PhD Thesis, page 116). A box with 20 miles sides, creates 400 square mile area.  A certain 
percent of our lions will always venture into Wyoming and thus be exposed to hound hunting. SD 
has for about 3 years allowed hound hunting in Custer State Park and we are about to close on 
our 4th year.  How are we different? Also just because hound hunting occurs, does not mean that 
hound hunters will be more selective. We assume selective hunting would only occur if the 
hunters who forgo a kill, can be confident  (due to lion numbers, competition for lions and season 
length) they will have another chance to kill a lion.  
 
Dr. Robert Wielgus's response to a question, with respect to his own research, sent by e-mail 
Sept 23, 2013 to Helen McGinnis, is as follows: 
 
 "My research incorporated both boot-hunting and hound hunting (cougars were removed 
 using hounds in specific public safety hunts during the studies). Regardless, it does not 
 matter if a cat is killed using hounds or not. A dead cat (& a vacant territory) is a dead cat 
 (& vacant territory) regardless of method. We showed that hunting mortality rates in 
 excess of 14%/year caused a whole bunch of problems. End of story." 
 
Washington State researchers did extensive research and proved that Washington State's 
aggressive recreational hunting of cougars did not bring about the expected/anticipated results 
due to the increase in younger male lions in the lion population. After all this research, 
Washington State believes in an "equilibrium hunt"; a 14% recreational kill of adult/sub-adult is 
the appropriate hunting strategy.  As a result the State of Washington has created 49 cougar 
hunting units, and if the recreational kill in any unit exceeds 16% of either the adult females, sub-
adult females, adult males or sub-adult males, the hunt in that unit is closed. 
 
We suggest that SD adopt something similar. 
 
Below, in the section on Washington State, we re-iterate arguments we presented in August. If 
you read it in August - thanks, you don't need to read it again, skip down to the discussion 
on Lincoln-Peterson modeling. 
 
Washington State Research 
 
Research in Washington State over the last 15 years, overturns many traditional assumptions 
about sport hunting of lions and shows that (at least in Washington state environs), aggressive 
sport hunting of lions, does not reduce lion conflicts with people, pets or livestock or even 
some “at risk” wildlife prey and may increase such conflicts. Although such conflicts are small to 
begin with, for some folks just seeing a cougar is actually a “conflict”.  Young teenage male lions 
are kicked out by adult males or just naturally disperse.  What happens in sport hunts, is hunters 
kill both adult males and adult females. Young “teenage” males, move in to replace them. The 
young males have much larger home ranges with more overlap in home ranges (so humans and 
wildlife encounter more of them).  They are more prone to venturing into human occupied 
territory, and are more prone to conflicts with pets.  Male and female lions tend to hunt different 
prey. The teenage males engage in infanticide and may cause lion mothers with small kittens to 
move to avoid teenage males. As females eat somewhat different wildlife than males, aggressive 
hunting can shift some female lions about and as it also results in more males than females, it 
thus changes use of prey by lions. This might impact rare wildlife prey.  
 
The aggressive sport hunting of cougars (vs. removal of “problem lions”) can open “Pandora’s 
box” and create the problems it seeks to fix and it may become a vicious cycle, where people see 
more lions, (because the teenagers move around a lot and are more likely to visit people’s  
ranches and yards), so people demand more “sport hunt”, which in turn creates more cougar 
teenager visits and more perceived and/or real "problem lions". 
 
 We believe this “Pandora’s box” phenomena may be occurring in SD and Wyoming Black 
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Hills/Bear Lodge Mountains and it will take a while for the new science to be dispersed and 
absorbed by wildlife managers and public.   
 
 Wielgus and Washington State Research can be found at this link: 
 
 https://www.youtube.com/watch?v=2_ZD-PAKhSo 
 
Published on Dec 20, 2012 
Presented by Washington State University professor of wildlife ecology and Large Carnivore Lab 
director Dr. Rob Wielgus at the 2012 International Conference of the Wildlife Society. "This 
presentation offers 15 years of research in 15 minutes," says Dr. Wielgus. Watching this takes 22 
minutes.  If you look at the video in the small print below many of the graphs, the powerpoint lists 
the research source, many of which are peer reviewed journals and include "The Journal of 
Wildlife Management" ,"Ecological Applications",  "Ecology", "Conservation Biology",  or 
"Canadian Journal Of Zoology" 
 
At the end of the video he refers you to Large Carnivore Conservation Lab for more info. 
rs.wsu.edu/research/Carnivore/ 
 
Here is a list of publications by Wielgus and associates, 
http://www.experts.scival.com/wsu/expertPubs.asp?n=Robert+B+Wielgus&u_id=251 
 
South Dakota State Supportive Research 
 
How SD research supports Washington State Research: 
Brian Jansen wrote a PhD thesis at SDSU in 2011 titled: ANTHROPOGENIC FACTORS 
AFFECTING MOUNTAIN LIONS IN THE BLACK HILLS OF SOUTH DAKOTA 
 
Quotes from Brian Jansen's thesis relative to this issue: 
Jansen in his 2011 thesis writes at page viii: 
 
 “We found that subadult males were more frequently involved in conflicts of all types than 
 other sex and age classes within the population. Both subadult and adult males were 
 predominantly involved in livestock conflicts, however an important distinction was that 
 livestock conflicts occurred with “hobby” livestock (e.g., Llamas, miniature donkeys), 
 rather than domestic cattle or sheep so prevalent in livestock-lion conflicts in western 
 states. Subadult male and female mountain lions were normally involved in public safety 
 and domestic pet incidents. Adult female mountain lions consistently occurred less 
 frequently in conflicts than they occurred in the population. “(Jansen 2011) 
 
Jansen on page 1 of his Thesis says: 
 
 Subadult male dispersal from the study area was consistently high (> 88%) regardless of 
 period or areas. (Jansen , 2011) 
 
Jansen on page 2 of his thesis says: 
 
 "Although, the Black Hills are isolated by >90 km of open prairie, mortality seemed to be 
 numerically offset by immigration, similar to other populations. Because of the low 
 survival rates of adult males and high emigration rates of subadult males, we suggest 
 that the ability of the Black Hills population of mountain lions to withstand hunting is 
 dependent on the population dynamics of adjacent populations, even though those 
 populations are separated from the Black Hills by expanses of apparently unsuitable 
  habitat." (Jansen , 2011) 
 
The powerpoint  shown in August  by GFP staff, shows SD hunter kills have a larger component 

https://www.youtube.com/watch?v=2_ZD-PAKhSo
http://rs.wsu.edu/research/Carnivore/
http://www.experts.scival.com/wsu/expertPubs.asp?n=Robert+B+Wielgus&u_id=251
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of sub-adults now than in the past, indicating that this shift is happening in SD. 
 
Lincoln-Peterson Model and Immigration 
 
When SD does their Lincoln/Peterson modeling they always assume:  cougar immigration = 
migration. We however believe SD doesn't have data to support this assumption. We request that 
the Commission ask the staff, if they have data to support the assumption that immigration = 
migration.  If they admit they don't have data, ask them what are the implications on the validity of 
the Lincoln-Peterson model, if it is dependent on an unsupported assumption, which is wrong or 
assumption's validity may change over time.  
 
Population objectives of the 2010 -2015 SD Mountain Lion Management Plan are to reduce total 
lion numbers, but also to reduce lion dispersion by 24% (Plan at page 15). Immigration has been 
alleged to equal migration for many years by SDGFP.  If you have in fact reduced lion numbers, 
have you also reduced migration out and to what degree? If so, how can immigration continue to 
equal migration, unless immigration has also reduced? So at what point does decreasing lion 
numbers result in decreasing migration and how does that effect reliability of the Lincoln-Peterson 
model? This is "having your cake and eating it too".  You believe if you reduce the population, you 
reduce dispersals, but are blind to the impact that would have to the assumptions that underlie 
and justify the Lincoln Peterson model. 
 
Also as the cougars you are killing during the recreational season are now shifting statistically to 
younger ages, you may have more sub-adult males who engage in more infant mortality, which 
may mean your kitten survival statistics, which are based on earlier times,  are too high. 
 
Also your hunters disproportionately kill along the eastern edges of the Black Hills.  John Kanta 
believes this is due to snow and road access. This odd distribution of kills has been happening in 
past years. We wonder if it is not due to snow and roads, but occurring because Wyoming season 
starts sooner and Wyoming is beating you to the lions whose territories or home ranges are in 
both states.  However if your researches place collars evenly across the landscape, and your 
hunters only hunt in some areas, this will skew the Lincoln Peterson modeling. 
 
Sincerely, 

 
 
 
Nancy Hilding 
President 
Prairie Hills Audubon Society 
For Self and Society 
 
Attachments 
 
1) A list of the references cited in Wielgus Powerpoint 
 
2) A Partial Transcript of the August Commission meeting, where Q & A about 
Wielgus occurs. 
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~bwzaee I simukued polnaatlon dynamics o f  couga~ to 
p r ~ i c t  the m i n i m u m  areas and  levels o f  immigration 
needed to avoid populat ion extinction caused by demo- 
gra~ic  and ~ s ~ t i d t y  for a per~d of  100 
yem~ Under most  plausthl~ parameter v a l u ~  the model pre- 
dicted very low extinction risk in areas as small  as 2200 
kn~, and ( in the absence o f  immigration) ingyeasing risk as 
area dotyoas~ below 2200 kn~. I f  as f e w  as one to f our  
animals per decade could immigrate into a small  popula- 

the probabili ty o f  populat ion persistence increased 
markedly. Thus a corridor f o r  immigration will  benefit a 
small  populat ion in an area tohe~ further loss o f  habitat 
wil l  occur. 

The model was applied to the cougar populat ion in the 
Santa Aria Mountain Range o f  southern California (2070 
k m  ~, with about 20 adults). Fteid data support the model's 
conclusion that this population is demographical~ unsta- 
bl~ There will be a high risk of extinction if the habitat is 
reduced to currently protected and connected areas (1114 
kn~). A movement corridor allowing immigration from the 
adjacent  p o p u l a t i o n  and  intra-range corridors would  
great~F e n h a n ~  the prognosi~ Howovor, the last corridor f o r  
i m m t ~  has been degraded by recent bu~u~ acti~ty. 
Within the mountain range, cougars recently became ex~nct 
in a 75-kin ~ h ~ i m t  ~ t  recently isolated by develop. 
meng and cougars wil l  become exVlnct in another 150-kn~ 
o f  habitat i f  a proposed housing project occludes a critical 
corridor. Radio tracking has confirmed use o f  this and other 
important corridor~ 

Neither the model nor the f ie ld data alone would have 
much influence in the face of deoelopment ~ together 
they bare stimulated interest in resining aml ~ crit- 
ical corridors in this range  Noneth¢les~ the long.Wrm pro&- 
nosis f o r  this populat ion is blea~ because 22 local govern. 
me~ts review potent ial  impact  on a case-by-case basi~ 

*Current ~ School of Forestry, Northern Arizona UniversiCg, 
Flagsta~ AZ 86oH, ~ s ~  
Paper sub to ta l  $epa~oor £ 1991; ret~ed manuscr~t accepted 
February 12, 1992. 
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Deterngmndo ~reas minimas de l~bitat  y l~bi tat  en 
corredes para pumas 

Resumea:  Simuld ia dindmica de la poblaci6n de p u m a s  
para predectr dreas min imas  y nivcles de imnigtrgt6n he. 
cesartos para evitar la extinci6n de la poblaci6n debido a 
estocasticidad demogrdflca y ambiental  por  un portodo de 
100 a f~x  Usando los pardmeW~ nu~ v t a b l ~  el m o ~ l o  
pmaice r~osgos de extinci6n muy  bajos en dreas tan peque. 
fuas como 2200 k ,n  2, y (en auseacla de inmtgraa6n)  un  
ri~'go creciente a medida que el drea decreos por debajo de 
2200 kn~. $i tan solo 1--4 antmales por  ddoada 
inmigrar a tma ~ p o b l a c i ~  la probabilidad de per. 
sistencia se inorementarla ~ t ~  Por consiguien~ 
un corredor para ia inmtgraci6n pued t  ben~flctar una l~-  
q u e ~ a p o b l a a 6 n e n u n ~ , e a d 6 n ~ o c u n ~ u n a m a y o r p ~ r -  
dida del hdbitat 

E! modelo f ue  aplicado a la poblaci6n de pum as  en la 
cadena M ~  de Santa Ana, al Sur de California (2070 
kn~, con unos 20 adultos a p r o x t ~ t e ) .  Datos de 
campo apoyan las conclusioncs del model~ que indtcan 
una po~iaci6n demogrdflcamente inmtable si el h ~ i t a t  es 
reducido a l a s  actuales dreas prote~das y conectadas (1114 
k n ~ )  habrla un alto riesgo de extinci6~ La prognosis se 
podr ia  mejorar amp l iamen te  con un corredor de mo- 
vimiento que pormitiera la onntgract6n desde p o b ~ s  
en dreas adyacontes y corredores dentro del drea de distrtbu- 

Sin embargo, el tMttmo corredor para la inmigraci6n 
ha sido degradado por  el reciente impacto h u n u m ~  Dentro 
de la cadena m o n t a g o ~  los pumas  se ban extingutdo re. 
ctontemente en un f rasmento  de hdbttat de 75 k m  ~ atslado 
a causa del desarrollo; los pumas  se extinguifan en oWOS 
150 k n ~  de hdbitat si un p r o y ~ t o  de triviendas propuesto 
obsWuye un c ~  crttica El uso de este y otros impor- 
tantos cofrodomxha sido confirmado a t r a t ~  de telemetrta 

Ni  el modelo ni  los datos de campo por  si solos ~ndrlan 
m~Jho impacto ante la presiOn por  el desarrollo; juntos  hart 
estimulado el inter6s en restaurar y proteger ~ que 
son critcos en esta cader~ A pesar de todo, ia prognosis a 
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Effective land.use p lanning  mus t  be spatially explicit  and  
regional in scope Because cougars need ~ and be. 
cause telemetered cougars can quickly  identify ~ t  
corrtdo~ cougar research is an  efficient and appropriate 
ugty to inject biological data into such p lanning  efforf~ 

largo p lazo  para esta poblaci6n es ~ r n m  y a  que 22 gobier- 
nos lomles  r ~ s a m n  los impactos potencmles caso p o t  caso. 
Una effec~va p l a n t f ~ . a a ~  del uso ae la tierra debe se t  ex- 
pl ici ta  espacialmente y regional an extensi6~ La investiga- 
ci6n sobre p u m a s  es una via eficiente y apropiada de Intro- 
ducir datos biol6gicos en los es fue~os  de plani f lcaci6~ Esto 
es aM porque los p u m a s  necesitan correvlores y a l  estar mar- 
cados telem~tricamente ~ i t e n  identificar rdptdamente 
los ~ de mov imien ta  

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

As landscapes are fragmented Into ever-smaller patches 
of  habitat isolated by high-speed barriers (Harris & Gal- 
lagher 1989), it has become important to determine the 
m i n i m u m  area needed  to  preserve functioning ecosys- 
tem~ Because there are no methods to determine the 
m i n i m u m  areas of  reserves with reference only to eco- 
system properties, biologists are forced to conduct  via- 
bility analyses for a few "indicator" or "umbrella" spe- 
cies as an eff ldent  way to address the viability of the 
whole  system (Soul~ 1987tt-8; Noss 1991). 

Species such as the g r i~ iy  bear (Ursus arctos horr/bt-  
l/s), the wol f  (Can/s lupus),  and the cougar or  moun- 
tain l ion (Fel /s  concolor)  make ideal candidates for such 
analysis because they exist at low density and require 
large areas. Of these, only the cougar plays a significant 
ecological role in much of the lower forty-eight states. 
Therefore,  viability analysis for this species would have 
widespread utility. Shaffer (1983)  presented an analysis 
for the griT-Ay bear. In this paper, I present  such an 
analysis for  the cougar. 

I focus solely on  the issue of  identifying the minimum 
area and immisration rate needed to avoid extinction 
caused by demographic and environmental stochastic- 
ity, ignoring inbreeding effects. Previous analyses have 
shown that the areas needed to avoid inbreeding de- 
pression in the long term are so large "that the o n l y  
recourse in most situations will be t o  establish the spe- 
d e s  in several sites since there  won ' t  be enough space 
in any given tSte" (Souh~ 1987b:177). My analyses ad- 
dress the issue of how large each of these "several sites" 
must be  so that management intervention can be  limited 
t o  that needed  to maintain genetic variability. 

Simulation models are superior to analytic models 
when  address~g a particular species, because the ana- 
lytic calculations are po~__ible only for unduly simplified 
models (Ewens et aL 1987:67). But there  are pitfalls to 
the simulm.ion approach, especially with small popnla- 
tions. For example, most  simulation models account  
only for females and make no allowance for an "Allee 
effect" whereby  ~ at low density may have diffi- 
culty finding mates. This creates an inverse density- 
dependence  In fecundity when  numbers of one sex are 

very low (Begon & Mortimer 1981:30), which  has been  
documented  in a cougar population (Padley 1990 ). An- 
other  problem is that most subroutines for  incorporat- 
ing stochastic variation in survival rates introduce cru- 
cial errors when simulated populations become  small 
(see Methods section). Most important, even  though 
'q3abitat fragmentation . . .  is the primary cause of  the 
present  ext inct ion crisis" (Wilcox & Murphy 1985: 
884), few s '~ulat ion models allow analysis of  the effects 
of movement  corridors; such analysis requires expl idt ly  
modeling various levels of  immigration. 

In this paper I describe a model  that realistically sim- 
ulates the population dynamics of  small populations of  
cougars. My goal was to predict  the conditions under  
which a cougar population can avoid extinct ion in the 
short term ( 100 years), ignoring inbreeding effects. My 
main conditions of  interest were  those that humans can 
control,  namely, area of habitat (control led  by restric- 
tions on human development)  and the amount  of immi- 
gration into the population (control led via provision for 
wildlife movement  corridors to adjacent populations). 
In addition, I examined how estimates of  ext inct ion risk 
depends on estimmes of life history parameters, many of  
which vary geographically or are difficult to  measure. 

Finally, I apply the model  to the cougar population in 
the Santa Arm Mountains of  southern California, which I 
have studied since 1988, and I summarize some of  the 
relevant field observations from that study. This rosl- 
world application illustrates that model  results have fit- 
fie impact on  land-use decisions unless they are supple- 
mented by field study to identify actual or  potential 
movement  corridors. My goals in this illustration are to 
promote  the use of  data from te lemetered cougars to 
identify and protec t  wildlife corridors, and to advocate 
that regional planning efforts based on geographic infor- 
mation systems (GIS) replace current  piecemeal  ap- 
proaches. 

Metheds 

Simulation Model 

The simulation model  used standard Leslie-matrix com- 
putations, with subroutines that control led immigration 
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and adjusted survival and fecundity rates for density- 
dependence,  demographic  and environmental  stochas- 
t i c i t y ,  and an Allee effect. For each combinat ion of input  
conditions, the  popula t ion  dynamics we re  simulated 
100 times; each simulation was 100 years in duratiorL In 
each case, the initial num be r  of  adults (animals 2 or  
m o r e  years of  age ) w a s  set equal to the carrying capacity 
and evenly distr ibuted among  age classes. Initial nnm- 
bets  of  O-year-olds and 1.year-olds we re  set  at a half and 
a quarter, respectively,  of  the  n u m b e r  of  adult females. 

The question of  what  consti tutes preservat ion is "the 
most  c ru~al  and least addressed" issue in conservation 
biology: "Does a 95% probabil i ty of  persis tence for 1 0 0  
years make ext inct ion sufficiently r em o t e  or  all too im- 
manent?" (Shaffer 1987:81,84). I advocate  planning for 
an extinct ion risk of  less than 1%, and I label "signifi- 
cant" any ext inct ion risk 2% or more.  

For each set o f  100 runs, the program recorded  the 
populat ion t rajectory by sex and age class, the number  
of  runs on  wh ich  the populat ion w e n t  extinct, mean  
populat ion size in year  100, and other  summary statis- 
tics. 

mlNrr om~mom 

The main factors of  concern  were  area of  habitat and 
level of  immigration. Simulations were  run with habitat 
areas as small as 200 km 2 and in increments  of  200 km 2 
until ext inct ion risk declined to less than 2%. Four lev- 
els o f  immigrat ion w e r e  considered. The  first level de- 
p ic ted  no wildlife m o v e m e n t  cor r idor  (no  immigra- 
tion). The second and third levels reflected a marginal 
corridor, allowing immigrat ion of  one  or  two males pe r  
decade, respectively. The fourth level of  immigration 
was three  males  plus one female per  deck_de. These lev- 
els reflect the finding that about  80% of  juvenile males, 
but  only about  25% of  juvenile females, dispersed out  o f  
their  natal mounta in  range, often crossing inhospitable 
desert  habitat to reach another  range (Ashman et al. 
1983). 

For each combinat ion  of habitat area and level of im- 
migration, simulations w e r e  run under  many combina- 
tions of  estimates for  life history and environmental  at- 
tr ibutes (Table 1). We  have poo r  est imates for some of 
these parameters  ( for  ~ m p l e ,  male and female equi- 
librium densities, juvenile survival ra tes)  and some pa- 
rameters  may vary geographically, so I used many com- 
binatious initially. A smaller subset  was  obtained by  
dropping values that  p roduced  unrealistic ou tcomes  
and variables that did not  influence the results. 

L i t t e r  size Mean titter size (Table 1 ) was based on 
reports  of  Robinet te  et  al. ( 1961 ), Ashman et  al. ( 1983), 
and Anderson's  (1983:34)  compilat ion of data from 407 
litters. In the simulations, up  to 40% of  the 2-year-old 
females b red  each  year  and no kittens or  yearling fe- 
males bore  young, based on min imum and mean ages of  

Table 1. lalmt tUtes for b l o l o l ~  lmmmeN~ mind ta 

Parameter  Possible States 

Mean litter size 

Juvenile c survival 

Adult e survival 

Carrying capacity 
(breeding adults 
per 100 lma 2) 

Severity of catastrophe 
(loss of carrying 
capadty) 

2 .4  a 

2.8 
3.2 b 
0.55 (0.50) d 
0.65 (0.60) 
0.75 (0.70) 
0.65* 
0.75 
0.85 
Sex ratio of 2 ferules per male: 

0.4 females, 0.2 males 
0.6 females, 0.3 males 
0.8 females, 0.4 males 
1.0 females, 0.5 males 
1.2 females, 0.6 males 

Sex ratio of 3-4 females per male: 
0.8 females, 0.2 males 
1.2 females, 0.4 males 

Sex ratio near unity: 
0.4 females, 0.4 males 
0.8 females, 0.6 males 

None (constant 
carrying capacity) 

20% in years 25-27, 50-53, 75--77 
40% in years 25--27, 50-53, 75--7"~ 

a This value was dismissed because i t  p r o d u c ~  unmditsticdily low 
populat ion sizes even  w h e n  u s e d  in concert with optimistic estt. 
m a ~  fo r  oa~r  var~aU~ see D m  ~ o f  P, mat& 
b This value was dismissed because itproalucwl e x ~  probabil- 
ities that did not differ f rom those under a moan litter size o f  2.~ 
and this value is best stqTportl~ by field $ ~  $ e e . ~ g  section o f  
Result& 
cO. and l.year old, o f  both seueg and 2.ywr-oid 
d Survivai o f  1-ymr-oid males indtcatod in 
"Femaios >>-2 years old and males ;D3 years old 
f This value was dismissed becquse e x t i ~  probabilities taarled 
only trivially from the 2096 cas~ See first section o f  Result& 

primiparous females of  25 and 32 months  (Ashman et  al. 
1983). Because the mean interval be tween  births (ex-  
cept  when  a litter dies) is usually about  24 months  
(Hornocker  1970:16, Robinette e t  al. 1961:215), the 
model  excluded f rom breeding those females wi th  sur- 
viving fitters f rom the previous year. The model  as- 
sumed that a female whose  titter dies comes  into estrus 
and breeds  the next  year (Hornocker  1970:16; Selden- 
sticker et  at. 1973:56; Eaton & Velander 1977.65). 

J u v e n i l e  s t a ~ v a l  r a t e ~  There  are few estimates of  
survival of  0-year-olds. Comparing mean  titter sizes near  
birth and at 12 months  (not  the same fitters fol lowed 
through t ime)  Ashman et al. ( 1983 )  suggested a value of  
0.78. Similar data in Robinette e t  al. ( 1961:213, inferring 
age f rom weight)  suggested a survival rate of  0.73. To  
the extent  that entire titters died, this is a high estimate 
(Robinette  et al. 1961:213); it is also higher than the 
adult survival rate reported by  Lindzey et  al. (1988) .  
Survival rates of  African fetid cubs  (lion, chee tah)  are 
about  0.50 (Schaller 1972:191,300). Preliminary analy- 
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sis of 172 cougar-months of telemetry data (0- and 
1-year-olds combined) suggests an annual survival rate 
for cougar cubs of 0.48 (Beier, unpublished data). 
Hemker et aL (1986) reported a survival rate of 72% for 
cubs between 3 and 10 months of age in an area of 
extremely low cougar density (gross density of 0.5 cou- 
gars per 100 km2); this rate may reflect dcm~ty-depen- 
dent enhancement of survival rates at low density. In 
any event, if additional mortality during 0-3 months of 
age is considered, 0.75 is probably a high estimate and 
was used as the highest estimate in the simulations. 

There are no published estimates of survival of 1-year- 
olds. Hemker et al. (1986) reported a survival rate of 
92% for cubs from 10 months to dispersal at 16-19 
months, from the same low-density population. This fig- 
ure ignores higher postMispersal mortality (Hornocker 
1970:18). Lacking better evidence, I set yearling sur- 
vival rates equal to 0-year-old survival rates. In the sim- 
ulations kittens died when orphaned in the year of birth, 
but kittens orphaned in the year after birth had the same 
survival rate as nonorphaus. 

Adult survival rate I used adult survival rates of 65% 
(Robinette et al. 1977:123, Ashman et al. 1983), 75% 
(Lindzey et al. 1988), and 85% (Anderson et at, 1989). 

Longevity. A maximum longevity of 12 years was used 
in all simulations. The longest lifespan reported for a 
wild cougar is 13-15 years (Hopkins 1989:23); I found 
no other reports of wild cougars living past 12 years of 
age. Extreme longevities for captive cougars are 12, 15, 
and 18 years (Young 1946:59), and 12 and 19 years 
(Eaton & Velander 1977:56). My preliminary analyses 
showed that risk of extinction decreased only slightly as 
maximum longevity increased past 12 years, especially 
in the critical right tail (Figs. 3-6) of the extinction 
C u r v e .  

Carrying capacity. Although they are not territorial, 
social intolerance among adult females is thought to 
regulate their density, whereas territoriality among 
males separately regulates male density (Seidensticker 
et al. 1973). Apparently female density is calibrated to 
vegetation, topography, and prey availability, whereas 
males compete for access to females (Seideusticker et al. 
i973:59,56). To model density-dependent survival 
rates, separate estimates of carrying capacity for males 
and females were needed. 

Estimates of densities for male and female adult cou- 
gars vary widely (Homocker 1970; Seidensticker et al. 
1973; Sitton & Wallen 1976; Currier et al. 1977; Shaw 
1977; Hemker et al. 1984; Logan et al. 1986; Neal et al. 
1987; Hopkins 1989). Because many study sites were 
selected because of expected high cougar density, some 
reported densities are atypically high. ALso, not all stud- 
ies reported how many of these adults were nonbreed- 
ing transients as described by Hornocker (1970) and 
Seideusticker et al. (1973). 

In light of these uncertainties, I ran the model under 

a variety of carrying capacities (Table 1). Because most 
studies (excluding male-biased summaries of hunting 
returns) report a 2:1 ratio of breeding adults (females: 
males) (Seideusticker et al. 1973:17, first 3 years; Cur- 
tier et al. 1977; Ashman et al. 1983; Murphy 1983; 
Hemker et al.1984; Logan et al. 1986; Neal et al. 1987; 
Hopkins 1989:23), most simulations used this ratio be- 
tween carrying capacities for males and females. How- 
ever, other adult sex ratios have been reported, for ex- 
ample, 3:1 (Currier et al. 1977; Shaw 1977; Quigley et 
aL 1989; M. Jalkotzy and I. Ross, Calgary, Alberta, un- 
published data), 1.3:1 (Hornocker 1970:15), and 1:1 
(Seidensticker et al. 1973:17, last 3 years; Hopkins 
1981 ). Therefore I also used similar ratios (Table 1). 

I excluded high densities due to winter concentra- 
tion. The markedly lower gross density of 0.4/100 km 2 
reported by Hemlmr et aL (1984) and the markedly 
higher adult density of 3/100 ]fgn2 reporg~ by Neal et al. 
(1987) were also excluded as outliers which may devi- 
ate from the actual long-term carrying capacity. 

Catastrophic reductions in carrying capacity. On 
each run, simulated carrying capacity decreased by ei- 
ther 0%, 20%, or 40% during years 26-28, years 51-53, 
and years 76-78. This modeled prey die-offs due to 
droughts or severe winters. 

INaqSITyollq]l~NI)mq~ IN lq~U-NDITY 

Because the gestation period is only 92 days and neo- 
nates weigh only 500 grams (Anderson 1983:33-34), 
cougar pregnancy is relatively cheap; therefore simu- 
lated Utter sizes were independent of density and ma- 
ternal age. When the simulated number of adult females 
was less than carrying capacity, all females over 2 years 
old (except those with a surviving Utter from the pre- 
vious year) and 40% of 2-year-old females (Ashman et 
al. 1983) bore Utters. The program allowed females in 
excess of carrying cal~_city to breed with probability 
equal to 0.20, and assigned the youngest females to non- 
breeding status, reflecting the inhibition of reproduc- 
tion in young females until home range establishment 
(Seidensticker et al. 1973). 

The probability of a female breeding was inversely 
density-dependent when numbers of breeding males 
were below the carrying capacity for adult males. When 
there were vacant male territories, the proportion of 
adult females that were bred was reduced by a factor of 

KM - #AdM 

KM 
.1.15 gM-#~,0~t, 

where KM = carrying capacity for breeding males and 
#AdM = nnmi~=r of adult males. Under this expression, 
e0_ch adult male increases his home range size by 15% 
for each "deficit male"; thus the effect is very mild ex- 
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cept  at very small populat ion sizes; for example,  when  
KM = 5 and #AdM = 4 ,92% (not  SO% ) of  the females 
are bred. 

DBHNI)IN~ IN SUIVIY&I, BAI"gS 

In pre l iminary  analyses, some  simulations w e r e  run 
wi thout  any density dependence  in survival rates; re- 
suRin 8 extinct ion rates we re  about  ten t imes higher 
than those p roduced  using densi ty-dependent  survival 
rates for  all ages. O t h e r  s i m u l a t i o n s  were  run  with  mild 
density dependence  in juvenile survival rates (Fig 1, 
curve A) and density Independent  adult survival rates, 
producing extinct ion rates about  five times higher than 
when  survival rates for all ages were  density-dependent.  
In simulations lacking density-dependent survival rates, 
the mean  number  of  adults in year 100 ( in  surviving 
populat ions)  far exceeded  carrying capacity. Because 
density independence p roduced  such unrealistic ending 
populat ion sizes, I ran all remaining simulations with 
densi ty-dependent  survival rates (Fig 1, Table 2). 

In the model ,  density dependence  opera ted  most  
strongly o n  0- and 1-year-olds, whose  survival rates de- 
pended  on  the num ber  of  adult females; survival of  
1-year-old males also varied with  the number  of  aduR 

e r  

. J  

Y=S/X 2', ", Y=S/X J 
fJ~ MIN . . . . . . . .  

I I I I I I I ' ' 

0 K 2K 3K 4K 

POPULATION SIZE 
Figure 1. Densi ty .dependent  func t ions  relating sur- 
vival rates to popu la t ion  density. Lines A a n d  J, re- 
spectively, illustrate the adul t  a n d  juven i le  survival 
func t ions  (Table 2 )  used in all  s imulat ions  illus= 
trated in Figures 3--7. S imulat ions  using s~ronger 
densi ty .dependent  func t ions  (dashed lines) d id  not  
change the risk o f  ext inct io~ In  all  s imulat ions  the 
juven i l e  survival f u n c t i o n  was  one line steeper than 
the adu l t  survival  funct iort  K = Carrying capacity 
f o r  the appropriate se~ Max  = 0.95 (adul ts)  or 0.9 
(juveniles). Min  = 0.5 (adul ts)  or 0.3 (juveniles). S 
= Survival rate a t  carrying capacity. 

T ~ k 2 .  ~pmeom reed to erme t k ~ t t T ~  in eoqm' 
sm~val rmu. S = the l~ smdh  s s rv i~  rme m cmTyi~ 
m i m e ,  ~ ~ ~ = m n ~  ~ t y  ~ t N e ~  t ~ a m  
aad roles ~ # ~ m i m  ,-,a #~lltlales = ~ e r  ef 

Expression for  Density.Dependent 
Age Sex Survival R a ~  

0 both 
1 F 

M 

2 F 
M 

3+ F 
M 

S • (I~/#A(~emales) °s  
s * (KF/#AdFemales) °'s 
Minimum of: S * (KF/#AdFemales) °'s or 
S • (gF/#AdFemales) °s  * (KM/#AdMales) °s  
S • (KF/O~'atFemales) °s  
S * (KM/#AdMales) °'s 
s ~ ( g F / # A ~ e m ~ e s )  °~'  
S (KM/#AdMales) °25 

To avoid unrealistic results that the above egpmsslons yield under 
certain condtUons (su~ as when a divisor a p ~  or 
zero), the prosram truncated all survival rates to t~ues betw~n 0.3 
and 0.g for animals under 3 yea~ of agg and between 0.5 and 0.95 
f o r  a d u l  t* 

males, reflecting densi ty-dependent  mortali ty of  young 
males during dispersal. Densi ty-dependence was rela- 
tively mild for animals less than 2 years old. There  is no 
empirical  data to  suppor t  these particular functions (Ta- 
ble 2); they were  chosen for computat ional  simplicity. 
In light of  the markedly changed ou tcomes  w h e n  den- 
sity dependence  was added to the model  (above) ,  I 
tested the model  using more  severe densi ty-dependent  
functions. Neither risk of  ext inct ion nor  endin 8 popula- 
tion size varied among the functions illustrated in Fig- 
ure 1. 

sr0alAfrl¢ YMIIATION 

Most simulation models  introduce stochastic variation 
into survival rates by  randomly selecting a rate  f rom a 
normal  distribution and then  mulbplying this rate by  the 
number  of  individuals in an age-sex class. When  there  
are only one or two animals in a sex.age class, this ap- 
p roach  introduces rounding errors  that increase the sur- 
vival rate to near 10096 and, ironically, eliminate sto- 
chastic variation (Beier, unpublished data). To  avoid 
this problem, the model  applied the appropriate  proba- 
bility to each individual animal in the population. For 
example,  if the survival rate for yearling males was 0.60 
and there were  two yearling males in a given year,  all 
ou tcomes  (2, 1, or  0 survivors)  we re  possible (wi th  
binomial  probabi l i t ies  0.36, 0.48, and 0.16, respec-  
tively) in a biologically realistic manner.  

Similar procedures  in t roduced stochasticity into pri- 
mary sex ratio, litter sizes, and immigration rates. Each 
newborn  had a 50% chance of  being male. Each litter 
had two, three, or  four cubs wi th  probabili t ies appro- 
priate to the specified mean  value. Each year  one  male 
or one female immigrated wi th  the appropriate  proba- 
bility, and the immigrant  was assigned to the I-year,  
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2-year, or  3-year age class with probability equal to 0.3, 
0.5, and 0.2, respectively. 

F l d d  Wedk in tlhe ~ m z  A m  M o m ~ d ~  

The cougar population in the Santa Aria Mountain Range 
of southern California c ~  of  about twenty adults on  

about 2070 km 2 of habitat (Fig 2) (Baler & Barrett 
1992b). The surrounding urban areas do not offer even 
marginal cougar habitat. About 1270 lan z of thig habitat 
(61% ) is protected from urban uses, primarily within 
lands owned by the U.S. Forest Service and U.S. Navy 
(Table 3). Of the protected land, about 1114 lan z forms 
a contiguous block; if all private lands were devdoped, 
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Areas  F o r m i n g  a Large Areas  S u o D t m d e d  b y  
O u m e t ~ i p  a n d  P ~ e l  N a m e  C o n t i g u o u s  B l o c k  Unprotec ted  l a n d  

Federal 
Cleveland National Forest 
Cleveland National Forest (6 parcels ) 
c_a~ Pend~on 
Fallbrook Naval Weapons Station 
Bureau of Land Management (7 parcels) 
Bureau of Land Management (1 parcel) 

State 
Chino Hills State Park 
San Diego State University Field Station 
Dept Fish & Game Coal Canyon Preserve 

Orange County Parks 
Caspe~ 
Limestone Canyon 
O~etU 
whiting Sanch 
Irvine 
Wagon Wheel 
SanWcgo Oaks 

Private Reserves 
Santa Rosa Plateau Preserve 
National Audubon Society Start Ranch 
Rancho Mission Viejo Conservancy 

Total 

53,604" 

49,292 b 
3,099 

364 

385 

3,085 

626 

550 

5,059 
1,805 c 

2,169 d 
805 
632 
193 
178 
142 

2,803 c 
1,578 

486 
111,407 15,448 

Fac/ud~ prWate tnho/d~ng~ 
* ' l n c l ~  land leased to San Onofre Beach State Parle; excludes 1700 im~ares in urban use anal atr~la~ includes some severely affected 

m n ~ s  that may not  be s ~ t ~ i e  b a ~ t ~  
"Includes 510 hectares o f  Bureau o f  Land Manasement  land administered by the f ie ld  station 
a F2cpected to be transferred to county f rom  pr i va~  ~ i ~  
Adminisfered by The Nature Conservancy (TNC); includes lands owned by TN¢: State o f  CalObgni~ and Riverside Cotmty. 

the other  154 km 2 of  p ro tec ted  land would  be  isolated 
into fragments unusable by cougars. 

The six counties of  southern  California contain 5% of  
the U~. human  population. The human populat ion of 
the eastern half of  Orange County and the wes tern  sixth 
of  Riverside County is p ro jec ted  to g row f rom 1.15 mil- 
lion in 1987 to 2.09 mill ion by  2010 (Anonymous  
1989). Most of  this growth is expec ted  to occur  in tract  
homes  built in pr ivately-owned open  spaces, including 
most  of  the best  cougar  habitat. In addition to outright 
habitat destruction, some wildlands are lost to the c o w  
gar populat ion because  they b e c o m e  isolated by free- 
ways and o ther  development .  For example,  after urban- 
ization isolated a 75-kin 2 f ragment  of  cougar  habitat  
(Fig 2, San Joaquin Hills) in the late 1970s, cougars 
became  extinct  there  by  June  1990 (Beier & Barrett  
1990a). 

In early 1988, field work  began in the southern  half of  
the range, focusing on seven te lemetered  adult females. 
In January 1988, one  such female had 3-month-old trip- 
lets and a second had a single yearling cub  at heeL After 
the death of  a mature  male cougar  in February 1988, 
there was no additional reproduct ive  activity and no 
sign of a breeding male for over  12 months  (Padley 
1990:40--43). When  two young males established them- 

selves as breeders  in early 1989, their  tracks and vocal- 
izations were  obvious. In April 1989 we  heard copula- 
tory vocalizations involving four te lemetered females, 
and that summer  six of  the seven females bore  cubs  
(Padley 1990). The  presumed sires of  these fitters ( two  
adult males subsequently captured  and radio-tagged) 
were  bo th  2 years old at the t ime they became  breeders.  
Therefore, all evidence suggests that there was no adult 
male and no reproduct ion in the southern half of  the 
range for a full year. 

In 1989 the study expanded to include the entire 
mountain range. We  intensified our  efforts to collar pre- 
dispersing animals, and four t imes per  mon th  w e  se- 
lected a focal animal whose  location was de te rmined  
every 15 minutes f rom 1 hour  before sunset until 1 hour  
after sunrise. This research has focused on  ( 1 )  identifi- 
cation of existing or  potential corridors for immigrat ion 
into the populat ion as a whole;  (2 )  identification of  
lands within the mountain range that connec t  nearly- 
isolated patches of  habitat; and ( 3 )  documenta t ion  of  
the travel paths used by cougars, especially dispersing 
animals, and especially paths be tween  areas designated 
as permanent  open  space. If  protected,  such paths can 
be  expec ted  to b e c o m e  corridors as future human  ac- 
tivities affect the adjacent habitat. 
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Results 
Rejection of U ~  or Unlafermmive Parmmer  Values 

To reduce  the results to a digestible mass, I first rejected 
parameter  values that p roduced  unrealistic outcomes or 
that did not  influence the result& For example, the mean 
number of  adults in year  100 was 70--8096 of  carrying 
capacity wheneve r  adult survivorship equalled 0.65, 
even wi th  a habitat area of  3000 km 2 and the highest 
estimates for juvenile survival rate, mean fitter size, and 
carrying capacity. If carrying capacity is ever to be ob- 
servable in nature, it should be so under  these condi- 
tions, so I excluded the adult survival rate of  0.65 from 
consideration. 

Similarly, because a mean litter size of  2.4 tended to 
produce  ending populat ion sizes about  15% below car- 
wing capacity, this litter size was excluded. Extinction 
rates decreased only trivially w h e n  mean litter size in- 
creased from 2.8 to  3.2. Because available data best  sup- 
port  a mean litter size of  2.8, the mean litter size of 3.2 
was also excluded from further consideratiotL Finally, 
extinction risk increased only trivially as the severity of 
the catastrophe ( temporary  loss of  carrying capacity) 
increased from 0% to 20% to 40%. All results reported 
herein used the 20% reduction. 

Influence d Habitat Area and Level of  i m m i ~ t i o n  

The main factors of  interest we re  those under  human 
control, i.e., area of  habitat and the presence (or  ab- 
sence)  of  a corr idor  allowing various levels of  immi~t'a- 
tiorL As expected,  bo th  factors influenced the probabil- 
ity of extinc~on (Figs. 3-5). 

Despite variation in model  predict ions due to uncer- 
tainty in biological parameters, 98% or  more  of simu- 
latcd populations persisted for 100 years when  there 
was 2200 km 2 or  more  of  habitat available, except  un- 
der the most  pessimistic estimates of  biological param- 
eters (carrying c~_~rntcity of 0.4 or  fewer adult females 
and 0.2 adult males pe r  100 km 2, in concer t  with adult 
survivorship of  0.75 or  less). 

As expected,  the probability of  ext inct ion increased 
as area of  habitat d ~ .  With only 1000 km 2 of  
habitat and no immigration, simnlated populations had 
98% persistence only under  the most  optimigtic esti- 
mates of  biological parameters (carrying capacities of 
1.0 or more  adult females and 0.5 adult males per  100 
km 2, in concer t  wi th  adult survivorship of  0.85 or more 
and juvenile survivorship of  0.65 or  more) .  In the ab- 
sence of  an immigration corridor,  therefore, the criti- 
cally small habitat area lies be tween  1000 and 2200 
ima 2. Within this range, the critical size depends on  de- 
mographic parameters (nex t  section).  

Immigration improved the probability of  survival at 
surprisingly low levels--as low as one  male per  decade. 
For any given combination of  biological parameter  esti- 
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Figure ~ Effect of  habitat area and immigration on 
cougar population persistencg given a carrying ca. 
paa ty  o f  O. 6 ~ ,ed tng  adult females and 0.3 ~ , e d -  
ing adutt m a ~  per 100 kn~. In each graph the top 
through bottom lines give the porcent o f  simulated 
populations that went extinct within 100 years when 
the numbers o f  immigrants per decade were O, 1 

2 male& or 3 males and I female, respectively. 
Juv Sum (juvenile survival rate) and Ad Surv (adult  
survival rate) are defined in Table L 

mates, the critical habitat area was 200--(300 km 2 smaller 
with an immigration corridor than without. Immigration 
had no influence on the mean size of  the adult popula- 
tion in year 100 for populations that survived. 

Influence of mological Pagmnetem 

Predictions were  sensitive toal l  of  the biological param- 
eters, especiafiy the estimates of carrying capacity (Figs. 
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Figure 4 Effect o f  habitat area and immigration on 
cougar population persistencg given a carrying ca- 
pacify o f  1.2 breeding adult females and O. 4 breed. 
ing adult  males per 100 kn~. In each graph the top 
d~x~gh bottom lines give the percent of  simulated 
populations that went  extinct within 100 years when 
the numbers o f  immigrants per decade were O, 1 
malg 2 male~ or 3 males and I femalg respectively. 
Juv Suro (jut~ntle survival rate) and Ad Suro (adult 
survival rate) are defined in Table 1. 

3-5; graphs for carrying capacities listed in Table 1 but  
not  illustrated here in  are available on request).  Both 
juvenile and adult survivorship values also had impor- 
tam influences on  mode l  results (Figs. 3-5) .  

The adult sex ratio ( the  ratio of  carrying capad ty  for 
females to  that for males)  was also important.  When the 
adult sex ratio was skewed toward females (Figs. 3-4) ,  
immigration of one  or  two males pe r  decade had the 
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Figure 5. Effect o f  habitat area and immigration on 
cougar population per~tencg  given a carrying ca- 
pacity o f  0.4 breeding adult females and 0.4 breed- 
ing adult males per 1 O0 km 2. In each graph the top 
~ n ~ g h  bottom lines give the percent o f  simulated 
populations that went extinct within 100 years when 
the numbers o f  immigrants per decade were O, 1 
male, 2 male~ or 3 males and 1 female  respectively. 

Juv  Surv ~ t l e  survival rate) and Ad Surv (adult  
suruival rate) are defined in Table 1. 

most  p ronounced  rescue effects. This was mos t  evident  
with a highly skewed sex ratio (Fig. 4 ). In contrast,  im- 
migration of one or  two males had a relatively muted  
rescue effect on  popula t ions  wi th  equal  sex  ratios. 
These populat ions,  however ,  benef i t ed  dramat ical ly  
f rom a corr idor  that al lowed four immigrants  ( including 
one female) per  decade (Fig. 5). 
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l~pulation Trajectory 

For populations with low extinction risk, the population 
trajectory on a run of 100 years fluctuated near carwing 
capacity (for example, see Fig 6A). Despite this relative 
stabiliw, the age and sex composition of the simulated 
population showed considerable variation, even when 
smoothed by taking 5-year r ,  nnin$ means (Fig. 6B). Sur- 
prisingly, most trajectories showed no response to the 
simulated "catastrophes," despite 20--40% reductions in 
carrying capacity in years 26-28, 51-53, and 76--78 
(see r ig  6A). 

Populations at greater risk of  ¢~inction showed even 
greater demographic instability (Fig, 6C). When the sex 
ratio was skewed toward females, the most common 
extinction scenario was loss of breeding males at a time 
when no male cubs survived. 
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YEAR OF SIMULATION 

A • 

Appi#ag the l~pnlation Model in the Santa Am M o m m d n s  

Given the best local estimates for muarivorship rates and 
carrying capacity, the model predicted that the cougar 
population in the Santa Ana Mountains is dearly endan- 
gered. Although there is less than 3% risk of extinction 
in the next 100 years with the current 2070 km 2 of 
habitat and no iTnmi~'ation, evet'y parcel Of habitat lost 
increases the risk of extinction (Fig. 7). If the population 
is confined to the 1114-kin 2 block of contiguous pro- 
tected lands, extinction risk rises to about 33%; an im- 
migration corridor, necessarily including some lands 
now in private ownership, would greatly improve the 
prognosis. 

lmer-guCge Corridor 

The only population that can potentially supply immi- 
grants to the cougar population in the Santa Arm Moun- 
tain Range is that in the Palomar Range. Interstate High- 
way 15 and the urban developments along it present the 
most formidable barrier to wildlife movements between 
these ranges. A bridged river provides the only safe un- 
dercrossing of Highway 15, and there is only one po- 
tential corridor between the Palomar range and this un- 

C 

• Figure ~ Trajecton'es o f  simulated cougarpopula. 
t iom with juvenile survivorsbip = 0.55, adult  survi- 
vorship = 0.85, carrying capacity = 0.6female and 
0.3 male adults/lO0 km  2, no immigratior, and a 
20% loss o f  carrying capacity lasting 3 years every 
25yearn ~ With 2200 km  2 o f  habitag all popula- 
tions persistecL As in this typical trajectory, age and 
sex compositi6n o f  the populat ion varied markedly 
over timm B. Five-year running means from panel  
showing that even wi th  f ive years o f  observatl"o~ 
population demographics var~d considerably. C. 
With 1200 km 2 o f  habitag demographic instability 
increased and 2596 of  the simulated populations 
went extinct As in this typical trajectory, extinction 
was u~ually initiated by loss o f  adult male~ 

8 0 0  1 2 0 0  1 8 0 0  2 0 0 0  

AREA OF HABITAT (SQ KM) 
Figure 7. Extinction risk for  the cougar populat ion 
in the Santa Ana Mountain~ The top thcn~gh bottom 
lines give the percent o f  simulated populations that 
went extinct within 100 years when the numbers o f  
immigrants per decade were 0, I male  2 male~ or 3 
males and I female, respectively. From right to left, 
the vertical lines indicate total available habitat in 
1992, total available habitat i f  the Chino Hills is 
los~ and  total area o f  the protected and in~mon- 
nected habitat block Simulations were run with the 
fol lowing estimate~, carrying capacity = O. 7 adul t  
females and 0.35 breeding adult  males/1 O0 km  2, ju-  
venile survivorship = 0.50, and  adul t  survivorship 
= 0.80. 
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derpass (Beier & Barrett 1990b, 1992b). The potential 
corridor is about 4.5 km long and follows an intermitent 
watercourse (Peclmga Creek) and the wooded ridges 
south of this creek (Fig. 2: Pechanga Corridor). Al- 
though creeks tend to be natural travel corridors, the 
utility of lower Pechanga Creek as a corridor is compro- 
mised by night lighting from adjacent tract homes, 
streambed degradation by recent construction, a con- 
crete embankment on portions of the north bank, and 
removal of woody vegetation for golf courses o n  the 
south bane There are also several residences, an aban- 
doned quarry, a two-lane paved road, and a golf course 
in the wooded ridges south of the creeg 

Although no single one of these obstacles occludes 
the corridor, collectively they probably prevent immi- 
gration by mountain lions into the Santa Ana Range. 
Field evidence suggests that the corridor a l m o s t  works. 
On 3 August 1990, a dispersing male mountain lion 
failed to negotiate the corridor, wandering into a rural 
residential area where he was captured by wardens. On 
29 October 1990, another cougar was killed on I-15 just 
south of the bridged underpass. On 21 January 1992, a 
telemetered dispersing male successfully used the cor- 
ridor to emigrate from the Santa Aria Mountains to the 
Palomar Range. However, he avoided the bridged un- 
dercrossing and the lower 4 kilometers of Pechanga 
Creek, and was lucky not to have been struck crossing 
I- 15. The pattern of topography and habitat degradation 
makes it even less likely that a west-hound immigrant 
would successfully find the undercrossing (Beler & Bar- 
rett 1992b). 

imm-llmge (amqders and Travel Paths 

Our data on cougar travel paths ( i n d u i n g  detailed ob- 
servations on dispersal routes) have identified specific 
areas that now prevent intra-range fragmentation. The 
most threatened link is that connecting the Chino I-Ii!1£ 
(about 150 km 2 of cougar habitat, including a 57-kin 2 
state park) to the rest of the mountain range (Fig 2: 
Coal Canyon Corridor). State Route 9I and adjacent 
developments present the greatest obstacle to move- 
ment between these areas. The Coal Canyon corridor 
provides an excellent natural travel route to the freeway 
and two usable passageways under it (Beler & Barrett 
1990~ 1991). At least two (probably three) cougars 
succ~___essfully used the Coal Canyon corridor and its un- 
derpasses to cross Route 91 into the Chino Hills. in 
addition, one telemetered cougar was struck by a vehi- 
cle attempting to cross the freeway at the mouth of Coal 
Canyon. One telemetered male dispersed from over 60 
Idlometers away to establish a home range that now 
straddles Route 91; he has used the Coal Canyon corri- 
dor to cross the freeway at least 16 times during May- 
December 1991. A pending proposal to build 1500 
homes on a 150-ha parcel in Coal Canyon would sever 
this link, eliminating cougars from the Chino Hills. 

D i s c u s s i o n  

l~psli lon Model 

In the absence of immigration, a habitat area of 1000- 
2200 km 2 (depending on the demographics of a partic- 
ular population) is needed to support a cougar popula- 
tion with a 98% or more probability of persistence for 
100 years; these minimum areas would hold about 15- 
20 adult cougars. These areas are far smaller than the 
area assumed necessary to support a population of large 
carnivores for several centuries without loss of genetic 
variability (Fravklin 1980). It must therefore be stressed 
that provision of the m i p i m q m  a r ~  s u g g e s t e d  b y  th is  

model will not guarantee Ions-term survival of a popu- 
lation. In cases where no immigration corridor is pro- 
vided, populations confined to such small area.swill re- 
quire monitoring and perhaps periodic intervention-- 
such as introduction of new genetic material through 
translocation. 

The attempt to eliminate some of the values for bio- 
logical parameters (Table 1) yielded two biological in. 
sights. First, natural catastrophes of moderate severity 
( up to 40% loss of carrying capacity), frequency ( every 
25 years), and duration ( 3 years ) appear unimportant to 
cougar population persistence. Shaffer (1983) similarly 
concluded that catastrophes were relatively unimpor- 
tant to the population dynamics of grizzly bears. Future 
modeling efforts can investigate whether this surprising 
result also holds for disnLrbances of greater severity and 
frequency. Second, because adult survivorship of 0.65 
or less prevented simulated populations from reaching 
carrying capacity, management of small populations 
should include attempts to control factors--such as 
depredation permits, construction of road undercross- 
ings--that might influence adult survival rate. 

These minimum areas and the number of cougars 
present therein are comparable to the minimum area 
and number suggested by Shaffer (1983) for grizzly 
bears. Both my model and Shaffer's incorporated density 
dependence and produced minimum areas and popula. 
tions much smaller than predicted by analytic models 
(see Belovsky 1987) or simulation models lacking den- 
sity dependence (Captive Breeding Specialists Group 
1989; Ginzburg et al. 1990; this paper, Methods). 

Ginzburg et al. (1990) advocated use of density- 
independent models to generate conservative estimates 
of extinction risk when it is highly sensitive to the shape 
of the density-dependent function (assurnln~ the true 
function is unknown). However, to the" extent that a 
density-independent analysis miselassifies viable popu- 
lations as "hopelessly" small, it can be a less conserva- 
tive approach. Furthermore, extinction risk in my model 
was not sensitive to the shape of the density-dependent 
function (Fig 1). Therefore I chose a density dependent 
model because it is more realistic. In general, ',all natu- 
ral populations a re . . ,  influenced by density-dependent 
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processes" (Begon & Mortimer 1981:162). For cougars 
in particular, long-term observation in Idaho (Hor- 
hocker 1970; Seidensticker et aL 1973; Quigley et al. 
1989) and the Ruby Mountains of Nevada (Ashinan et al. 
1983) show the stability characteristic of populations 
with densityMependent regulation. The data of Quigley 
et al. (1989) also suggest that cougar numbers track 
major long-term changes in carrying capacity (prey 
abundance). Finally, simulated populations with den- 
sity-independent survival rates (when they persisted) 
often had unrealistically high ending densities (see 
Methods, Density-Dependence in Survival Rates). 

If a wildlife movement corridor is available to allow 
immigration of up to three males and one female per 
decade, an area as small as 600-1600 km 2 (depending 
on the demographics of a particular population) can 
support a cougar population without significant extinc- 
t.ion risk in 100 years. Doubtless higher levels of immi- 
gration would allow even smaller areas to support cou- 
gars. Thus, in areas where isolation or fragmentation of 
a cougar population appcms imminent, protection and 
enhancement of any remaining corridor is valuable. 

The model predicts that south Florida, with 8800 km 2 
of occupied range and an adult density of about 0.6 
adults per 100 km 2 (Maehr 1990) has adequate habitat 
for demographic persistence. Captive Breeding Special- 
ists Group (1989), also using a simulation approach, 
concluded that the Florida population faced a high risk 
of c~iinctiotL These predictions do not necessarily con- 
fllct, however, becau~  the CBSG model included ex- 
tinctions caused by inbreeding eff~a~ and excluded en- 
hancement of survival rates when populations were 
below carrying capacity. In any event, the best panther 
habitat in Florida is privately owned (Maehr 1990), and 
rapid agricultural and urban development could soon 
fragment this habitat into dangerously small parcels. The 
aggressive protection of habitat and movement corri- 
dors is essential to ensure the persistence of Florida 
panthers. 

Two caveats in Mplytng ~ model 

Two caveats apply to this model. First, the model is 
sensitive to the estimates for carrying capacities for 
adult males and females. Uncritical use of estimates from 
a different area or habitat type should be avoided. Be- 
cause cougars are K-selected, it is probably reasonable 
to estimate carrying capacity from locally observed den- 
sities. However, the great variation in sex and age com- 
position in simulated populations suggests that at least 
five years of study are needed for reliable estimates (Fig, 
6A--B). Also, the carrying capacities used in this model 
must be estimated by numbers of breeding adult males 
and females, excluding the pool of nonbreeding male 
and female transients that characterize most populations 
(Seidensticker et al. 1973). Categorizing all individuals 

over 1 year of age as adult breeders would lead to overly 
optimistic predictions. 

Second, survival rates observed for a population oc- 
cupying a large area will probably decrease as area de- 
creases and degree of isolation increases, due to in- 
creased highway mortality (Beier & Barrett 1992a) and 
decreased dispersal success. A conservative approach 
necessitates use of lower-than-observed survival rates in 
making projections for a population that has not yet 
been fragmented or isolate~ 

Application to the S a m  Am Mountain gm~ge: Site-Specific 
Data along with Model Cenclmtons Can Save Laad 

If survival of this population is a goal, the model yields 
several dear  condusions (Fig, 7). Developments that 
isolate or destroy large tracts of habitat should be 
avoided. A corridor for immigration is of paramount im- 
portance. Within the mountain range, corridors are also 
needed to interconnect the protected parcels (Table 3)- 

Unfortunately, these conclusions alone have little 
power to save land in the prodevelopment political cli- 
mate of southern California. For example, although the 
admonition to "avoid destroying large tracts" can be 
implemented without additional data, few planning de- 
cisions involve tracts that are "large" relative to the hab- 
itat needed to support a cougar populatiotx The other 
conclusions cannot be heeded without additional data, 
especially on the location of movement corridors. 

Field data suRRest that habitat degradation probably 
prevents any regular inflOW via the last potential corri- 
dor for immigration (Fig, 2: Pechanga Corridor ). Except 
for the 15-year-old freeway, the obstacles to the 
Pechanga Corridor are less than 5 years old. If a regional, 
spatially-explicit land-use plan had been in place in 
1986, the importance of this corridor would have been 
obvious and the obstacles preventable. Strict protection 
of the remaining habitat and additional habitat modifi- 
cation and restoration will now be necessary if the 
Pechanga Corridor is to function (Beier & Barrett 
1992b). The Nature Conservancy is actively interested 
in taking such steps but faces an uphill struggle. 

Our work has also spotlighted a critical corridor nec- 
essary to prevent intra-range fxagmentation (Fig. 2: Coal 
Canyon). The City of Anaheim is now considering ap- 
proval of a homing project that would destroy this cor- 
ridor. Our documentation of both the importance and 
use of this corridor should result in a ~ded-back proj- 
ect that leaves the corridor intact~ The  population 
model convincingly predicts that loss of this corridor 
would guarantee the extinction of cougars from the 150 
km 2 of habitat north Of the freeway, reducing by 7.556 
the total habitat available to our population and pushing 
the population leftward to the steeply rising part of the 
risk curve (Fig, 7). The field work shows that the cor- 
ridor is in fact used. Thus the model and the field work 
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together may provide sufficient documentat ion to pro- 
tect  this corridor; certainly neither could do so alone. 

In another  application, the model  and complementary 
fieldwork are having limited success in mitigating the 
effects of a planned freeway; its proposed route  slices 
through a pristine area with no  human residents along 
its 21-kilometer length (Anonymous 1990). This free- 
way would affect wildlife movement  between the bulk 
of habitat on  one side of  the road and five smaller areas 
of dedicated open space on the other  side. By all-night 
radio-tracking of  individual focal animals, we  have 
learned the actual routes  by  wh ich  cougars  travel 
among these area,. Although the ,  e routes now t raver~  
pristine open  space, they will become  corridors (at 
best) as freeway-induced growth removes the adjacent 
habitat. The tmmlx~rtation agency has responded to this 
information by planning bridged undercro~ings  at the 
five most  important  crossing points. Previously, t h e  
agency had planned on  only one  of  these bridges, and 
the loo_Y_!on was based on  geological rather than biolog- 
ical considerations. 

Unfortunately, preservin_g a corr idor  is not  as simple 
as building a bridge at one  point  along the corridor. The 
road-building agency has acknowledged that the free- 
way, by providing "critical infrastructure to large ex- 
panses of  ope n  space,"  will induce  massive urban 
growth (Anonymous 1990:5.13); such growth could 
sever all of  the wildlife corridors, rendering the under- 
passes pointless. The agency has refused requests to pur- 
chase easements to the three most  important corridors 
as mitigation for this induced growth, and it currently 
faces a lawsuit on this issue. 

~ n d m i o n s  

The cougar is an ideal species for  identification of  move- 
ment corridors for two reasons. First, cougars are an 
area-sensitive species; therefore a corr idor  identified on 
the basis of  cougar use will benefit  at least one species. 
Second, a hunting cougar travels an average of 5.5 miles 
per night (Beier, unpublished data) and thus generates a 
lot of  corr idor  data in a short time. Collection of  com- 
parable data for a less wide-ranging species may take 
years or generations. 

I do not  advocate using cougars as a proxy for all 
species of  concern.  However,  management  decisions 
will not  await the conclusion of  long-term studies on 
more sedentary species. In western  North America, use 
of data from te lemetered cougars may be the most ex- 
pedient way to interject  biological facts into the analysis 
of  envi ronmenta l  impact  and mitigation re la ted to 
movement  corridors. It is certainly a big step above 
current  practices, which  include ( 1 )  looking at aerial 
photos in an office and guessing where  a corr idor  ought 
to be; or (2 )  labeling the leftover shards of habitat, or  

the bridge built according m geological constraints, as 
the '~didlife corridor." 

Effective pro tec t ion  of wildlife corr idors  requires  
put t ing  ~ on the map. Unfortunately, the current  
mechanism for such protect ion is for concerned  citizens 
to detect  and force mitigation on  each proposed project  
that threatens the corridor. For the cougar population in 
the Santa Ana Mountains, this requires monitoring and 
being prepared to litigate decisions made by five county 
governments, seventeen municipal governments,  two 
transportation authorities, and the world's largest water  
district. Because a corridor is only as strong as its weak- 
est l ink a single oversight or  failure on  the part  of con- 
servationist volunteers is sufficient to lose the linkage. 

Putting wildlife corridors and critical habitat on  a 
planner's map can best be done through a geographic 
information system covering a r~g/ona/ landscape.  Al- 
though General Plans are mandated for each county in 
California, such plans are rarely site-specific in any rec- 
ommendations and are almost never  tied to a GIS. Fur- 
thermore,  as the present case illustrates, a single popu- 
lation or wi ldhnd  may span several counties, and land- 
use planning is nonexistent at the regional level. 

A spatially-explicit plarming tool such as a GIS is es- 
sential because it provides the only efficient means of  
addressing cumulative impact and an accessible forum 
on which developers, conservationists, and other  citi- 
zens express their vision of the regional landscape at 
build-out. Scott et al. (1990)  describe a GIS-based ap- 
proach that would admirably serve a regional plan, and 
Hollings (1978)  gives practical advice that should in- 
spire such planning. 
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824 01/30/2015 M 2-3 SA Hunter Harvest Hunter Harvest 9.5 E of Martin Bennett Prairie 43.19786 -101.54797
980 06/09/2017 M 2 SA Incidental Snare Incidental 6 N of Allen, SD Bennett Prairie 43.36512 -101.95530
989 10/27/2017 F 4 A Incidental Snare Incidental 6 N of Allen, SD Bennett Prairie 43.36500 -101.95500
991 11/15/2017 M 1.5 SA Hunter Harvest Hunter Harvest 8 NE of Vetal, SD Bennett Prairie 43.26500 -101.23300

1009 01/04/2018 M 4-5 A Hunter Harvest Hunter Harvest 3 SE of Allen Bennett Prairie 43.25051 -101.87858
1011 01/14/2018 F 4 A Hunter Harvest Hunter Harvest 12 N of Martin, SD Bennett Prairie 43.34238 -101.75633
1078 01/28/2019 F 2 SA Incidental Snare Incidental 8 N of Allen, SD Bennett Prairie 43.38886 -101.96998

17 03/03/2002 M 1-1.5 SA Illegal shooting Illegal kill Belle Fourche; Kitzan Lion Butte Prairie 44.78032 -103.58804

18 10/07/2001 M 1.5 SA GFP Removal Removal

Owl Creek by BOR Mitigation GPA; .5 
Mile E of Orman Dam T9N R4E Sec 17 

S1/2  44.73806  103.65871 Butte Prairie 44.73806 -103.65871

232 03/17/2008 M 1-2 SA GFP Removal Removal
East of Belle Fourche  E 598280  N 

4947601 Butte Prairie 44.67504 -103.76002
251 11/17/2008 M 2 SA GFP Removal Removal City of Vale  N44.61982  W103.40453 Butte Prairie 44.61982 -103.40453
394 07/16/2010 M 1.5 SA Vehicle Vehicle 3 NW of Belle Fourche Butte Prairie 44.69042 -103.91572
499 09/07/2011 M 1.5 SA GFP Removal Removal Fruitdale, SD Butte Prairie 44.65706 -103.67654
513 12/25/2011 M 2.5 SA Public Removal Public Removal 1 E of Vale Butte Prairie 44.61860 -103.37624
774 03/03/2014 M 2 SA Hunter Harvest Hunter Harvest 1 SE of Fruitdale Butte Prairie 44.65841 -103.67617
833 02/14/2015 M 1.5 SA Hunter Harvest Hunter Harvest 4 S of Belle Fourche Butte Prairie 44.60331 -103.84639
988 10/24/2017 M 1.5 SA Public Removal Public Removal 1.5 W of Belle Fourche Butte Prairie 44.66849 -103.88621

1052 07/23/2018 F 1.5 SA Vehicle Vehicle 3.5 S of Belle Fourche Butte Prairie 44.60162 -103.86105
1061 11/04/2018 M 2 SA Hunter Harvest Hunter Harvest 1.5 W of Belle Fourche Butte Prairie 44.66809 -103.88676
420 12/17/2010 M 2-3 SA Hunter Harvest Hunter Harvest Charles Mix Co-South of Wagner Charles Mix Prairie 42.85786 -98.20834
883 12/28/2015 M 2 SA Hunter Harvest Hunter Harvest 9.5 SW of Platte,SD Charles Mix Prairie 43.28575 -98.97933

224 01/03/2008 M 5-6 Months K Shooting Public Removal
1/4 South of Fairburn  T 4S  R 8E  Sec 

19 Custer Prairie 43.68741 -103.20868
872 09/10/2015 F 1.5-2 SA GFP Removal Removal 8 SE of Fairburn Custer Prairie 43.56879 -103.16589
97 11/25/2005 F 10+ A Hunter Harvest Hunter Harvest Douglas County Near Delmont Douglas Prairie 43.25609 -98.16105

12 09/22/2000 F 1.5-2.5 SA Shooting Public Removal
East of Oral;100yards SE of Duster 

Home; Fall River County Fall River Prairie 43.42630 -103.22312
74 07/12/2005 M 1.5-2.5 SA Shooting Removal 2 S of Edgemont Fall River Prairie 43.25423 -103.63013

153 12/10/2006 M 3 A Hunter Harvest Hunter Harvest
T 8S R 6E Sec 4  South of Cheyenne 

River Fall River Prairie 43.38338 -103.41139

241 07/17/2008 F 1-2 SA Shooting Public Removal
12 SE of Hot Springs  43.34514  

103.34502 Fall River Prairie 43.34514 -103.34502

323 11/19/2009 F 2-2.5 SA Hunter Harvest Hunter Harvest
6.5 SE of Edgemont  43.22749  -

103.74215 Fall River Prairie 43.22749 -103.74215
325 12/02/2009 M 1.5 SA Hunter Harvest Hunter Harvest NE of Oral  43.43404  -103.20403 Fall River Prairie 43.43404 -103.20403
414 11/19/2010 F 1-1.5 SA Hunter Harvest Hunter Harvest N of Oral Fall River Prairie 43.42579 -103.24059

515 12/30/2011 M 2.5 SA Hunter Harvest Hunter Harvest
SE of Cheyene River SW of Maverick 

Jnc Fall River Prairie 43.35059 -103.42934
602 05/12/2012 M 6 months K Public Removal Public Removal Oral area Fall River Prairie 43.38868 -103.34640
618 10/13/2012 F 2 SA Unknown Unknown 1 S of Oral on Sherbarth GPA Fall River Prairie 43.39170 -103.26721
623 11/12/2012 F 1.5 SA Hunter Harvest Hunter Harvest 2 NE of Oral Fall River Prairie 43.42694 -103.24000
708 05/05/2013 M 2.5 SA GFP Removal Removal Angostura State Park Fall River Prairie 43.32597 -103.41282
859 04/05/2015 M 2 SA Public Removal Public Removal 4 NW of Oelrichs Fall River Prairie 43.22900 -103.27940
921 03/20/2016 M 2 SA Public Removal Removal 7.5 SW of Oelrichs Fall River Prairie 43.08409 -103.30664
935 08/20/2016 F 1-1.5 SA Vehicle Vehicle 3 S of Maverick Junction Fall River Prairie 43.35587 -103.40328



972 02/26/2017 M 2 SA Hunter Harvest Hunter Harvest 3 SW of Oral Fall River Prairie 43.38678 -103.33072
996 12/24/2017 M 2 SA Hunter Harvest Hunter Harvest 4.5 NE of Oral Fall River Prairie 43.44089 -103.19101

1094 02/23/2019 M 2.5 SA Hunter Harvest Hunter Harvest 2.5 SE of Maverick Junction Fall River Prairie 43.36629 -103.36807
1095 02/24/2019 M 2.5 SA Hunter Harvest Hunter Harvest 2.5 SE of Maverick Junction Fall River Prairie 43.36812 -103.37303
1096 03/08/2019 M 3 A Hunter Harvest Hunter Harvest 4.5 NE of Oral Fall River Prairie 43.44080 -103.18988

247 10/14/2008 M 2-3 SA Shooting Public Removal
Gregory County         T 98N R 70W E 1/2 

Sec 14 Gregory Prairie 43.30624 -99.08358

324 11/26/2009 F 1-2.5 SA Hunter Harvest Hunter Harvest
4 N of Bonesteel, SD  43.13392  -

98.94847 Gregory Prairie 43.13392 -98.94847
990 11/12/2017 M 2.5-3 SA Hunter Harvest Hunter Harvest 15 W of Platte Gregory Prairie 43.37049 -99.15901

1024 02/10/2018 M 3 A Hunter Harvest Hunter Harvest 16 NE of Gregory Gregory Prairie 43.35180 -99.15910

110 03/15/2006 F 2-3 SA Vehicle Vehicle
Hwy 20 Slim Buttes-Harding Co                

E 642555 N 5043562 Harding Prairie 45.53099 -103.17433

156 12/22/2006 M 3-4 A Incidental Snare Incidental
T17N R1E SW1/4 Sec13    West Short 

Pines Harding Prairie 45.43330 -103.95012

211 11/17/2007 M 2 SA Hunter Harvest Hunter Harvest
5 NE of Camp Crooks  T119N R2E Sec 

18 Harding Prairie 45.61248 -103.93474
504 11/10/2011 M 2 SA Public Removal Public Removal East Slim Buttes Harding Prairie 45.34476 -103.09289
507 11/19/2011 M 2.5 SA Public Removal Public Removal 20 miles SW of Buffalo Harding Prairie 45.29382 -103.74275
902 01/26/2016 M 2.5 SA Incidental Snare Incidental N Cave Hills 5 W of Ludlow Harding Prairie 45.84200 -103.47700

1055 09/02/2018 F 3 SA Hunter Harvest Hunter Harvest 13 S of Reva Harding Prairie 45.34897 -103.10658
885 12/29/2015 F 2 SA Hunter Harvest Hunter Harvest 7 N of Wanblee, SD Jackson Prairie 43.66726 -101.66459
940 12/10/2016 M 2.5-3 SA Hunter Harvest Hunter Harvest 8 SE of Interior Jackson Prairie 43.67051 -101.84507
985 10/15/2017 M 1.5 SA Hunter Harvest Hunter Harvest 6 SE of Interior Jackson Prairie 43.68397 -101.87745
992 11/17/2017 M 1.5 SA Hunter Harvest Hunter Harvest 10 E SE of Interior Jackson Prairie 43.69460 -101.79060

1016 01/24/2018 F 3-4 SA Hunter Harvest Hunter Harvest 7.5 W of Wanblee Jackson Prairie 43.55243 -101.80759

204 11/11/2007 F 2 SA Hunter Harvest Hunter Harvest
1 N of Exit 17 and I-90  T6N R3E NW 1/4 

Sec 15 Lawrence Prairie 44.48519 -103.74355

240 07/11/2008 M 2-3 SA Shooting Public Removal
3 SW of St Onge  T7N R3E Sec 33 

NW1/4 Lawrence Prairie 44.52872 -103.76335
255 12/04/2008 M 3-4 A Hunter Harvest Hunter Harvest 3 W of ST Onge Lawrence Prairie 44.54736 -103.78137
294 03/08/2009 M 2-3 SA Hunter Harvest Hunter Harvest W of St Onge Lawrence Prairie 44.54631 -103.76336
326 12/04/2009 M 1.5 SA Shooting Public Removal NW of St Onge  44.59659  -103.81822 Lawrence Prairie 44.59659 -103.81822
441 01/10/2011 M 2.5 SA Hunter Harvest Hunter Harvest 2 NE of Whitewood Lawrence Prairie 44.49513 -103.61857
500 09/30/2011 F 1.5 SA Vehicle Vehicle MM 26 Hwy 34 N of Whitewood Lawrence Prairie 44.48481 -103.64948
689 03/22/2013 M 2.5 SA Hunter Harvest Hunter Harvest 2 N of Whitewood Lawrence Prairie 44.49634 -103.61948
796 10/18/2014 M 1-1.5 SA Public Removal Public Removal 1.5 NE of Whitewood Lawrence Prairie 44.48545 -103.61802
827 02/04/2015 M 3 A Hunter Harvest Hunter Harvest 3.5 NE of Spearfish Lawrence Prairie 44.53189 -103.81617
981 07/22/2017 M 2.5 SA Vehicle Vehicle .5 SE of St Onge Lawrence Prairie 44.54172 -103.71705

984 09/27/2017 M 2.5 SA Hunter Harvest Hunter Harvest 3 N of Whitewood Lawrence Prairie 44.51023 -103.62448
1080 02/05/2019 M 2 SA Hunter Harvest Hunter Harvest 3 N of Whitewood Lawrence Prairie 44.51331 -103.62843
1090 02/20/2019 M 2 SA Hunter Harvest Hunter Harvest 3 N of Whitewood Lawrence Prairie 44.51517 -103.64364
726 12/20/2013 M 1.5 SA Hunter Harvest Hunter Harvest S of Kennebec, SD Lyman Prairie 43.87479 -99.89593
299 04/26/2009 M 2 SA Shooting Public Removal NE of Sturgis  44.47111  -103.29070 Meade Prairie 44.47111 -103.29070
305 06/22/2009 M 1-2 SA Unknown Unknown 2 NW of Sturgis  44.44371  -103.54168 Meade Prairie 44.44371 -103.54168
409 10/28/2010 M 2 SA Hunter Harvest Hunter Harvest 8165 Deerview Rd Meade Prairie 44.23131 -103.34738
437 01/08/2011 M 1.5 SA Incidental Snare Incidental 6 miles SE of Sturgis Meade Prairie 44.34352 -103.41874



468 02/19/2011 M 2 SA Hunter Harvest Hunter Harvest 2.5 N of Tilford Meade Prairie 44.34198 -103.44062
485 05/05/2011 M 1.5-2 SA GFP Removal Removal SD Hwy 34 and Bear Butte Meade Prairie 44.47383 -103.30829
505 11/12/2011 F 2 SA GFP Removal Removal 15 miles NE of Sturgis Meade Prairie 44.53058 -103.25530
506 11/19/2011 M 1.5 SA Public Removal Public Removal 22345 West Nike Road Meade Prairie 44.16335 -103.20716
596 03/10/2012 F 2 SA Hunter Harvest Hunter Harvest 3 N of Tilford Meade Prairie 43.34195 -103.43357
604 05/15/2012 M 2.5 SA Hunter Harvest Hunter Harvest 2 E of Piedmont Meade Prairie 44.23892 -103.36044
605 06/12/2012 M 2.5 SA Hunter Harvest Hunter Harvest 15 NE of Rapid City Meade Prairie 44.26310 -103.01495
609 06/26/2012 M 1.5 SA GFP Removal Removal 3 North of Rapid City Meade Prairie 44.15067 -103.20231
653 01/22/2013 M 2-3 SA Hunter Harvest Hunter Harvest 2.5 N of Piedmont Meade Prairie 44.26531 -103.37014
659 01/31/2013 M 2-3 SA Hunter Harvest Hunter Harvest 4 N of Black Hawk Meade Prairie 44.20449 -103.30002
707 04/18/2013 M 2 SA Hunter Harvest Hunter Harvest 3 E of Piedmont Meade Prairie 44.23954 -103.32355
718 08/26/2013 M 1.5 SA GFP Removal Removal Weston Heights N Haines Avenue Meade Prairie 44.16496 -103.23554
723 11/27/2013 M 2 SA Hunter Harvest Hunter Harvest E of Summerset Meade Prairie 44.17812 -103.30641
786 05/23/2014 M 2 SA Hunter Harvest Hunter Harvest 12 E of Piedmont Meade Prairie 44.26956 -103.15019
869 08/07/2015 M 2 SA Hunter Harvest Hunter Harvest 8 NE of Black Hawk Meade Prairie 44.21679 -103.18211
879 12/17/2015 M 2 SA Hunter Harvest Hunter Harvest 2 N of Piedmont Meade Prairie 44.25697 -103.36827
886 12/30/2015 M 2 SA Hunter Harvest Hunter Harvest 1 N of Tilford Meade Prairie 43.31344 -103.41343
917 02/28/2016 M 1 SA Hunter Harvest Hunter Harvest 5.5 N of Sturgis Meade Prairie 44.48834 -103.48455
938 11/08/2016 M 2 SA Hunter Harvest Hunter Harvest 2.5 NE of Piedmont Meade Prairie 44.26835 -103.37883
958 02/03/2017 M 4-5 A Hunter Harvest Hunter Harvest 2 E of Tilford Meade Prairie 44.29456 -103.39461
963 02/20/2017 M 2 SA Hunter Harvest Hunter Harvest 2.5 N of Piedmont Meade Prairie 44.26817 -103.38029
993 11/28/2107 M 2 SA Hunter Harvest Hunter Harvest 1.5 NE of Piedmont Meade Prairie 44.25414 -103.37583

1077 01/23/2019 M 8 A Hunter Harvest Hunter Harvest 2.5 N of Piedmont Meade Prairie 44.26832 -103.38121
1087 02/16/2019 M 2 SA Hunter Harvest Hunter Harvest 3 N of Piedmont Meade Prairie 44.27250 -103.39575
1101 06/14/2019 F 1.5-2.0 SA Hunter Harvest Hunter Harvest 7 NE of Sturgis Meade Prairie 44.46651 -103.37124
804 12/17/2014 F 3 A Hunter Harvest Hunter Harvest 11 SW of White River Mellette Prairie 43.43145 -100.86310

1100 05/26/2019 M 3 A Public Removal Removal 11 SW of Okaton, SD Mellette Prairie 43.74017 -100.97826

219 12/03/2007 F 1.5 SA Shooting Public Removal
Near Howard- Miner County SW 1/4 

Sec16 T 106N R 55W Miner Prairie 43.98107 -97.44433
410 11/09/2010 M 3-4 A Public Removal Public Removal NW Moody County Moody Prairie 44.15351 -96.86529

916 02/24/2016 F 7 A Hunter Harvest Hunter Harvest 9 W of Oglala
Oglala 
Lakota Prairie 43.20633 -102.91626

1046 04/29/2018 M 4 A GFP Removal Removal Manderson, SD  tribal removal Oglala Lakota Prairie 43.23494 -102.47129
114 05/10/2006 M 3 A Electrocution Electrocution 3N 1E of Caputa,SD  T1N R10E Sec 18 Pennington Prairie 44.04562 -102.95959

233 03/24/2008 M 1.5 SA GFP Removal Removal
NE Rapid City           E 644165  N 

4885128 Pennington Prairie 44.10513 -103.19868

246 09/23/2008 M 1.5 SA GFP Removal Removal
T 1N R 9E Sec 16  Just E of Rapid 

Regional Airport Pennington Prairie 44.04566 -103.04015
607 06/23/2012 F 1.5 SA GFP Removal Removal 425 N Reservoir Road Pennington Prairie 44.08649 -103.13173
724 12/10/2013 M 2 SA GFP Removal Removal Wall, SD Pennington Prairie 43.99551 -102.23310
932 05/02/2016 F 2 SA Unknown Unknown .5 N of I-90 and I-190 intersection Pennington Prairie 44.11382 -103.23778

1059 10/26/2018 M 2 SA GFP Removal Removal Box Elder Pennington Prairie 44.13699 -103.05482
1060 09/26/2018 F 1.5 SA Hunter Harvest Hunter Harvest 15 N of Wall Pennington Prairie 44.20778 -102.31913
861 04/15/2015 F 2 SA Hunter Harvest Hunter Harvest 10 NE of Meadow, SD Perkins Prairie 45.59219 -102.03388

245 09/05/2008 M 2 SA Vehicle Vehicle
1E of Gordon Junction  E 727496  N 

4769811 Shannon Prairie 43.04686 -102.20688



113 05/06/2006 M 2-3 SA Tribal GFP Removal Removal Mission, SD-- City Limits Todd Prairie 43.30581 -100.65825

217 11/27/2007 M 2-3 SA Illegal shooting Illegal kill
W of Intersection of BIA 5 and BIA 501     

T 37N R31 E Sec 10 Todd Prairie 43.19291 -100.97344
256 12/09/2008 M 3+ A Illegal shooting Illegal kill Rosebud Reservation Todd Prairie 43.24144 -100.95028
620 10/29/2012 M 2 SA Vehicle Vehicle 10 NE of Mission,SD Todd Prairie 43.38000 -100.47173
725 12/14/2013 F 2.5 SA Public Removal Public Removal Near Witten, SD Tripp Prairie 43.49809 -100.16547
787 06/21/2014 F 2 SA Vehicle Vehicle 17 S of Winner Tripp Prairie 43.12576 -99.86976
46 06/14/2004 M 2 SA GFP Removal Removal City of Yankton Yankton Prairie 42.87489 -97.40204
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