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Wildlife in a Challenged World
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Questions



Questions



Questions



People, Land, Commitment - Ancestral Ties 

Hopi, Zuni, Navajo, San Juan Southern Paiute, 
Kaibab Paiute, Ute, Ute Mountain Ute, Jemez 

Pueblo & Acoma Nations.



Appreciating Nature



Appreciating Nature





Darker Picture 

➢Eight billion
➢Biodiversity disaster
➢Apathy
➢Despair
➢Big $$
➢Equity challenged



Today’s Geography 



Three Vignettes – Excitement, Reality, Hope



Discovery

Play

Migration

Three Vignettes – Excitement, Reality, Hope



Scientific Discovery – Fascinating Finds

➢ NA Porcupine

➢ Maned Rat 

➢ Greenland Shark 

➢ Great crested 
flycatcher

Images:  Wiki Commons, B. Taylor , Mammal Watching



Tahr* (Mts & Hills)

• Himalayas
• Nilgiri Hills 
• New Zealand 



Tahr (Oman)



Video: courtesy S. Ross

Tahr (Oman)



A Daunting Course Ahead 

➢ Confusion about 
our society 

➢ Staying Focused 

➢ Balance



Conservation was born 
as a “crisis discipline”

British Museum



Conservation was born 
as a “crisis discipline”

We have created a culture
 of looking backwards

British Museum



2010

80% Urban

(S. Reed; WCS 2018; 
 Sanderson et al. 2018)

Source: NASA – Earth Program

The Visible Earth 



2010

80% Urban

2050

90% Urban

(S. Reed; WCS 2018; 
 Sanderson et al. 2018)

Source: NASA – Earth Program

Opportunities? 



LOW

High

International Organization for Standardization: 2015 

Human Densities

Opportunities 

https://simple.wikipedia.org/wiki/International_Organization_for_Standardization


International Organization for Standardization: 2020 
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My Focus Utah 

https://simple.wikipedia.org/wiki/International_Organization_for_Standardization


Global Challenges

Human Footprint

FAO – a while ago

Climate



Loss of Ice

Very Cold-Adapted Species

Loss of Ice

+ people



Ice Retreat        Glacial Recession

Arctic Tibetan Plateau  

Top of World

Roof of the World

Arctic Tibetan Plateau

Systems are Changing



Ice Retreat        Glacial Recession

Arctic Tibetan Plateau  Arctic – Muskoxen Tibetan Plateau – Wild Yak   

Systems are Changing



Ice Retreat        

Arctic Tibetan Plateau  Arctic – Muskoxen Tibetan Plateau – Wild Yak   

Convergent Adaptations



Top of the world – Reasonably Extreme 

Beringia



Muskoxen



Muskoxen



Making a Living



People also Make a Living



Subsistence is Tricky 



Roof of the World, Warming*

NASA Rendition 
Tibetan Plateau (*85% glacial decline)

Gobi Desert  



16,000 Ft       

Life below the Glacial Zone
Wild Yaks



Life at Glacial Interface

17,200 Ft       



Life at Glacial Interface

Kiang
 



~15,800 feet © WCS –A. Kang

Yaks are Bison Equivalents



People’s Lives - Roof of the World

~16,000 ft       



Pastoralists
© WCS -J. Berger



Harsh Life with Domestic Yaks  

© WCS -J. Berger



Marginalization 

Yaks = Subsistence 

Image: WCS – J. Berger/T. Liu, Baxter Nature 

Tibetan Autonomous Region

Humla - Nepal



Berger & Kusi 2024

Fatal Attractions – Conflict

No winners 

Wild & Domestic Descendants  



Berger & Kusi 2024

Wild & Domestic Descendants  



Berger & Kusi 2024

Injury & Death, $$$ & Hybrids



Marginalization 

Yaks = livelihoods

Tibetan Autonomous Region



Image: T. Bate

Many Issues – 

Economic - losses of valued stock



Wild       take 

Biological - hybridization  



Berger & Kusi 2024

Images: T. Bate                       1 – obscured due to pastoralist request   

Sticks and stones = defense

Injuries & Deaths  



Solutions? 

Wild Yak 
Camels 

Distribution 

HWC – at Earth’s Margins

Wildcamels.com

Wildcamels.com

Gobi Desert 



Difficult Decisions 

Solutions?

Social, Economic, Ecological, Species

People

Insurance

  Yak
Camel

Int’l Biodiversity
Agreements



FAO – a while ago

Human Footprint



Humans: Moving Wild Animals for Us

Species 
to 

places 
where 

they did   
not 

exist 

Hayes & Berger 2024 



Do these contribute to 
conservation?

If so, how?

Humans: Moving Wild Animals for Us

Hayes & Berger 2024 



No …

But Inadvertent Climate Refugia 
have helped

Humans: Moving Wild Animals for Us

Hayes & Berger 2024 



Inadvertent Climate Refugia

Alaska & Russia  Utah    Utah  



Muskoxen
➢ Extinct 25 yrs after 1867 Alaskan purchase 

from Russia

    



Muskoxen
➢ Extinct 25 yrs after 1867 Alaskan purchase 

from Russia
➢ (1930s) by boat, train, boat, train, boat to 

Nunivak Island refuge 
➢ Re-introduced AK and Chukotka (RU) 

    SUCCESS



Bison 
➢ Suitable cold elevation in Henry Mts 
➢ Transplanted from Yellowstone 1941



Bison 
➢ Suitable cold elevation in Henry Mts 
➢ Transplanted from Yellowstone 1941

➢ To the Book Cliffs 
 & self-perpetuating 

SUCCESS



Mountain Goats
     A different Story    

Persistent Ice & Glaciers       Native Range 



Mountain Goats
     A different Story    

Persistent Ice & Glaciers       Native Range 



Mountain Goats
     A different Story    

Persistent Ice & Glaciers       Native Range 



Toasted by climate warming 
   



Introductions not conserving 
biodiversity   

Photos: Marc Coles-Ritchie 



Yes – We Move Species for US
❑ Most are for Human Enjoyment 
❑ Sometimes Inadvertent Climate Refugia Play a 

Conservation Role 



1  - courtesy Brendan Wenzel

Migration & Conservation
With  Human Livelihoods 



B. Wenzel 

World’s Most Northern Antelope

Saiga – Backdrop & Failure



• Yukon 

• Alaska

Pleistocene Distribution



• Yukon 

• Alaska

Vegetation

Dry



• Yukon 

• Alaska

Vegetation Changed

Dry    Wet



Gobi Desert – Mongolia 

How Science Can Help



Migrations & Pops Collapse Globally

WCS Sudan Botswana Owens



“With only 800 Mongolian saiga left, extinction 
is an immediate threat;  

“It is necessary to prepare a captive breeding 
and reintroduction program”  

Int’l Workshop Results
Kazakhstan (Almaty; 2004)

Much Uncertainty in 2004 



• Breeding centers expensive

Much Uncertainty in 2004 



• Breeding centers expensive
• Captures costly and risks
• Numbers count

Much Uncertainty in 2004 



With Much Government Consternation
Local Program to Est Pop Size



Collaborators

   
Charu Mishra        Ganchimeg Jamiyansuren 

BuuveibaatarNarastratsal

Rich Reading



Traditional
Central Asia



& Radio-Collars to Track Movements

Surveys to Approximate Population Size

Aerial Support Prohibited



Camels will not work

& Radio-Collars to Track Movements

Surveys to Approximate Population Size



To Net a Saiga 



The Idea



Reality



Success 

all survive  



Animals Released – data stream in (*sort of) 

(*China and Russia block satellite transmission)



Potential bottlenecks

Collars help discover population centers



R. Reading

Discover overlap with livestock



Ultimately estimate population sizes

Brenden Wenzel 



Result:

Brenden Wenzel 



Saiga to Pronghorn
Contrast Migration

Saiga to Pronghorn
Contrast Migration



How to sustain long distance migration?

WWF

NGS

Migrants Across Air, Land, & Water 



Lewis and Clark Expedition



Wyoming – More Pronghorn than People

Pinedale



Migrations Beyond Parks

Of 14 NPS units size



Every Park too Small

Of 14 NPS units – all too smallsize



The Regional 

Setting

Yellowstone

Grand 

Teton 

Yellowstone
Ecosystem



Berger (2004)

Known Historic Migration 

Routes
(pre-1950)



Remaining Today 
(88% lost)



1- Avoid Deep Snow; 2 - Access Food

Why Migrate? 



But encounter landscapes…  



191 m wide

Red Hills Bottleneck

Joe Riis



GOAL – Protect Migration 
Corridor

• Canada to 

Tierra del 

Fuego

• 2nd Longest for         

Terrestrial 

Mammal



Grand Teton   

  



Pinedale

Rock

Springs

Collaboration

Goal – ID Migration Routes



Pinedale

Rock

Springs

Migration

Corridor

120 miles 

each way

GPS  Data (N=76,000 pts)



Pinedale

Rock

Springs

Complex 
Management

Private 

Land 

Owners

Forest 

Service

National 

Park 

Service

Bureau of 

Land 

Management



Pinedale

Rock

Springs

Bio-Cultural 

Relevance

6000 yrs of harvest

Archeology – single pathway



Our approach – build support 

County Commissioners



Our approach – build support 

Town Hall Meetings



Path of the Pronghorn

Science - a small component 



Studies



Studies



Media Coverage - 
Local



Media Coverage - National



Op Eds



Annual Celebrations
• Business Community



County Support
• Board of Commissioners
• Chamber of Commerce



Wyoming Governor



Unanimous passage by 18 states

“...protecting wildlife 

migration corridors 

and crucial wildlife

habitat in the West...”

Western Governor’s Association

Policy Resolution 07-01
February 27, 2007

Washington, DC



Washington DC
Discuss/ Meet / Explain

Colin Powell 



Support Letter 
 three  federal agencies 

From federal agencies 



Federal Support Letter

• USFWS
• USFS
• NPS



Support Letters 
 

Yes       No

N = 19,000    50



Ancient Pronghorn Path Becomes 

First U.S. Wildlife Migration Corridor

JACKSON, Wyoming, June 17, 2008 (ENS) - To protect the 150-mile 

round-trip movement of pronghorn in the Greater Yellowstone ecosystem, 

the U.S. Forest Service has established the nation's first designated wildlife 

migration corridor - the Path of the Pronghorn. 

$1 Million to help Pronghorn
By The Associated Press 

Story Published: Jul 1, 2008 at 7:15 PM MDT 

Story Updated: Jul 1, 2008 at 7:15 PM MDT 

JACKSON, WYOMING - Interior Secretary Dirk Kempthorne has pledged $1 M to 

help keep the pronghorn migration corridor open in western Wyoming.Kempthorne 

made the announcement Monday at the Western Governors' Conference in Jackson 

Hole. 



Elements of Protected Corridor

• No surface gas 

development

• Wildlife-friendly      

 fencing only 

J. Riis

Gas Fields





J. Burrel – WCS

J. Burrel – WCS

$10 M

Over-Pass for Connectivity 



U.S. Senators Kamala D. Harris (D-Calif.), Cory A. Booker (D-N.J.), Jeff Merkley (D-Ore.), Ron 
Wyden (D-Ore.), Richard Blumenthal (D-Conn.), Bernie Sanders (D-Vt.), Sheldon Whitehouse 
(D-R.I.), and Jon Tester (D-Mont.). In the House, it is co-sponsored by Representative Vern 
Buchanan (R-Fla.).

S. 1499 - Wildlife Corridors Conservation Act of 2019

U.S. Senator

 Tom Udall
D-NM

Co-Sponsors -



U.S. Senator

 Tom Udall
D-NM

Voices 

Matter



Last Vignette - Recreate
– Optimism



People Love to Play



Especially on Public Land

> Visitors to NPS lands than Baseball, Basketball, Football



Especially on Public Land



https://www.etsy.com/sg-
en/listing/91933948/ramse
y-vintage-ram-
anthropomorphic

All of Us Play

but costs



and injuries



and injuries

J. Berger (1980)



https://www.etsy.com/sg-
en/listing/91933948/ramse
y-vintage-ram-
anthropomorphic

and $$$ for play



NPS photo

Play is controversial



Last Six Years 



The Focus – charting change & challenge:

 What is the most sensitive period? 



Nutrition & Stress
• Birth Weight  
• Fetal Growth
• Brain Development

Healthy Maternal Environment? 

Last Trimester 



Nutrition & Stress
• Birth Weight  
• Fetal Growth
• Brain Development

EXTERNAL Environment? 

Last Trimester 



© Pam Riddle  - BLM  

South Facing Slopes 
Spring is Crazy



Spring is Crazy

© Pam Riddle  - BLM  

  isita on Pea  
 0  in spring
   00,000 

                                         
                     

Win  pr  um  al

 pring  erspec ve



Complicated Milieu

Economy     Public Lands  

Governance – Local, State, Federal 



Large Unknowns

sound



What are biological consequences of 
disturbance?



Big horns
Small horns

Most critical

© J. Satore

© J. Satore



© Pam Riddle  - BLM  

Food
• Grass-forbs
• shrubs

Sex Differences 



© Pam Riddle  - BLM  

Sex Differences 

Terrain



© Pam Riddle  - BLM  

Risk-taking
by females 
increases in 

spring



Complicated Mix

People        Biology

Most critical se of open areas



Recent
1850

© Mike McCue 

Pre-Euro
 Settlement



Recent
1850

NOW

© Mike McCue 



Recent
1850

NOW

< 95%

Loss



Utah

1952

1925



Utah



Restoration Efforts

Utah DNR – Wildlife



Ecological

What Stressors?

Drought

Finding Food
 

Predation

Disease
 



Introduced

What Stressors?

Domestics added

Recreation
 



Biological Overload ?

Cumulative



What are we doing? 
Understanding Bio-Energetics of Disturbance



Manipulation of Visual & Acoustic Environments 
Sound Playbacks through Speakers



Manipulation of Visual & Acoustic Environments 
Sound Playbacks through Speakers



Manipulation of Visual & Acoustic Environments 
Sound Playbacks through Speakers



 redicted Responses to Increasing Noise    peed
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Manipulation of Visual & Acoustic Environments 

Measure Responses



Gradient & Changes over Time
Study Areas 



Gradient & Changes over Time
Study Areas 

Northern S R Swell 



Gradient & Changes over Time
Study Areas    Recreation Type  by Year 



Field Data - Examples



Example of Light Disturbance



Example of Light Disturbance



Example of Light Disturbance



San Rafael Swell – SE Edge north of # 70

Intense Disturbance (March 27 2022 – Northern Swell) 



More Intense Disturbance from Two Jeeps (March 27 2022 – Northern Swell) 





Elevational change by distance in path of retreat.  

Max – slope = 66.4%
Elevation Gain/Loss 1857 to 2562 ft



Linear Changes .. But modelling shows li ely 30% more …. 

Hence, 8.7 kms 



(April 4 2023)

More Intense



(April 4 2023)

More Intense



More Intense



6.2 kms
1200’ descent, 1000’ gain
Slopes <90%



❑ Site abandonment
❑ > 3 weeks

Consequence: 

Last Trimester 



Different but similar   March 29, 2023 – Potash 



Different but similar   March 29, 2023 – Potash 



Different but similar   March 29, 2023 – Potash 



Different but similar   March 29, 2023 – Potash 



Different but similar   March 29, 2023 – Potash 



Intense Disturbance (April 8 2023 – Potash) 



Total Elapsed Distance >5 kms (3.1 miles) ) 



Helicopters



Helicopters Females



Helicopters Females



A Real Disturbance
The Initial Preview



River Corridor



Clumping but Nowhere to Go 



Clumping but Nowhere to Go 



Clustered for Safety



Stuck



San Juan 
River
DZTV



Disappeared
>2 miles



Road Sinuosity (Curves & Straight Sections)

Masking/Amplifying  of Sounds



Road Sinuosity (Curves & Straight Sections)

Masking/Amplifying  of Sounds



Road Sinuosity (Curves & Straight Sections)

Masking/Amplifying  of Sounds



Context and Exposure

Some Certainties & Uncertainties



Summing Up - A Fey Key Points



Not ‘just’ disappear over the ridge 

Erratic Long Flights
 

❑ Enhance knowledge if we infer causal agents 
(pumas, people, etc)



Not ‘just’ disappear over the ridge 

Erratic Long Flights
 

❑ Enhance knowledge if we infer causal agents 
(pumas, people, etc)

❑ Multiple disturbances often amplify long flights 



Not ‘just’ disappear over the ridge 

Erratic Long Flights
 

❑ Enhance knowledge if we infer causal agents 
(pumas, people, etc)

❑ Multiple disturbances often amplify long flights
❑ Some may just be random walks  



Not ‘just’ disappear over the ridge 

Erratic Long Flights
 

❑ Enhance knowledge if we infer causal agents 
(pumas, people, etc)

❑ Multiple disturbances often amplify long flights
❑ Some may just be random walks  

Context matters





❑We all share space & must recognize sensitive 
periods



❑We all share space & must recognize sensitive 
periods

❑ Not pushing for final photo



❑We all share space & must recognize sensitive 
periods

❑ Not pushing for final photo
❑ Temporary Restrictions (generally well understood)
❑ Nesting raptors, or wintering waterfowl
❑ Den sites (carnivores)
❑ Spawning sites 



LaVone Sterline

Wildlife in a Challenged World



Dark Picture 



Can’t  e turn some of this around

The why not question



Many Success – Pride



National Petroglyph? 

Bio-cultural Relevance



Why Not? 
Many Options

Arches NP 
Bison – Dinosaur NP

Sea Turtle – Hawaii Volcanoes 

Images – National Park Traveler – K. Repanske



Massive Thanks to: 

 
❑ Agencies (federal, state, local), 

❑ NGO’s, 
❑ Business community, 
❑ Interested people



Marc Coles-Ritchie 
Pam Riddle

Wade Paskett         Bill Sloan  



Questions
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