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Why think BIG (broad-scale)? 

Ecosystems & services 

best conserved by 

broad-scale I&M, mgmt 

Species’ ranges shifting 

Given limited resources 

and complex problems, 

effectiveness requires 

cost-sharing, leveraging, 

and collaboration 
E. Beever, USGS 
E. Beever, USGS 



Criteria for program inclusion: 

Conservation of multiple spp. or whole ecosystems 

Explicitly consider human benefits and reflect 

principles of ecosystem management 

Have systems with common dynamics, due to 

shared resources, drivers, phenomena (< continent) 

Ties to land-mgmt decisions, cons. practitioners, both 
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Criteria for program inclusion: 

Span jurisdictional, political, & watershed boundaries 
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Attributes of 11 focal programs 

29 countries, on 3 continents 

9,712 – 7,692,024 km2 in extent 

Coordinated by heads of state; First Nations; federal, 

state, & provincial agencies; univ.’s; private landowners 
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Attributes of 11 focal programs 

29 countries, on 3 continents 

9,712 – 7,692,024 km2 in extent 

Coordinated by heads of state; First Nations; federal, 

state, & provincial agencies; univ.’s; private landowners 

Started 1964-2011; MBC ended 2006, rest continue to Pres. 

Annual budget $27K - $16M; 0 to >100 of staff/program 

Diverse: education, policy components; objectives; 

stakeholders; trigger/funding; 1o decision-makers 

HOCP Sci. Symp.: Mar 2016 



Questionnaire (n = 17 Qs) 

Overarching Q: What are the 

challenges and successes of 

broad-scale conservation 

partnerships? 
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launching and maintaining the partnership 

developing management objectives 

identifying management actions 

deciding which actions to take to accomplish objectives 

S. Weber 

6 steps in broad-scale cons. partnerships 
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implementing   

         actions 
E. Beever, USGS 
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launching and maintaining the partnership 

developing management objectives 

identifying management actions 

deciding which actions to take to accomplish objectives 

implementing  actions 

learning, adaptive mgmt, and filling information gaps 
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6 steps in broad-scale cons. partnerships 



Relative costs of broad-scale approaches 

 

 

More expensive, tougher logistics 

Common elements are fewer, 

more generic 

Require more compromises to 

achieve agreement 

Less experimental control 

Greater natural variability 

Distributional controls may vary 
across the domain 

E. Beever, USGS 
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Reported challenges of broad-scale cons. 

Identifying focal areas of emphasis 

 

n = 41 different 

ones identified 
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Identifying focal areas of emphasis 

Differing data-storage platforms & methods; proprietary 

Biggest drivers of outcomes are not controllable by cons. 

Challenging to id. which activities best done regionally vs. 

locally 

Challenge of integrating regulatory mechanisms  

The sheer # of contemporary efforts is overwhelming 
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Reported challenges of broad-scale cons.2 

Disbelief that this ‘fad’ will last n = 41 different 
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Reported challenges of broad-scale cons.2 

Disbelief that this ‘fad’ will last 

Trust is difficult to establish & keep 

Difficult to find objectives that link to partner actions 

Hard to define and say how it’s additive to local efforts 

Different: communication lexicons, data storage, regulatory 

mechanisms, planning schedules, laws, constituencies 

How do we monitor effectiveness of lg.-scale actions? 

 

n = 41 different 

ones identified 
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Reported benefits of broad-scale cons. 

Generates revenue, political will 

Provides richer context for finer-scaled efforts 

Has achieved policy shifts, positive legislation, commitments 

Advanced the science of corridor dynamics, implement’n 

Focuses attn. on highest-priority issues, locations; no pets 

Provides leveraging of expertise, resources; established 

structure, networks facilitate rapid dissemination 

n = 26 different 

ones identified 
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Reported benefits of broad-scale cons. 2 

Increases likelihood of sustainability 
n = 26 different 

ones identified 
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Increases likelihood of sustainability 

Beginning to build portfolio of successful projects 

Greater efficiencies and cost-effectiveness 

Awareness of broad contexts informs local decisions 

It’s possible to leave ‘hats’ at door to achieve consensus 

n = 26 different 

ones identified 
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Reported benefits of broad-scale cons. 2 
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Results from particular questions 
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1 10 100 1000 10000 100000

Implementing conservation actions

Learning, adaptive management, filling information gaps

Framing conservation issues

Identifying management actions

Identifying objectives and metrics of success

Recommending actions for land-management partners

US dollars invested (in thousands)

Q16. How much is invested toward each aspect of 
your program?

from Beever et al. 2014 



Results from particular questions 
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0 1 2 3 4 5 6 7 8 9 10 11

Ecosystem structure and function

Species richness and abundance

Species distribution, migration, diversity

Direct human satisfaction and well being

Other

Number of programs 

Q3. What are the main components of the management 
objectives? 

from Beever et al. 2014 



Results from particular questions 

0 1 2 3 4 5 6 7 8 9 10 11

Land managers

Scientists

Funders

Other

Legislators/regulators

Number of programs 

Q4. Who motivated the selection of management objectives? 

0 1 2 3 4 5 6 7 8 9 10 11

Facilitated meetings with all types of partners present

Directed from higher-level entity

Other

Meetings with all types of partners present

Independent interviews with partners

Independent elicitation

Number of programs 

Q6. What processes did you use for identifying objectives? 



Results from particular questions 

0 1 2 3 4 5 6 7 8 9 10 11

Outreach and education

Restoration

Managing disturbance

Stewardship incentives

Land acquisition

Other

Direct management of animals

Number of programs 

Q8. Which on-the-ground actions are used to attain objectives? 
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Results from particular questions 
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0 1 2 3 4 5 6 7 8 9 10 11

Consensus

Iterative discussions and negotiations

Other

Majority votes

Number of programs 

Q10b. What decision-making procedures are used for 
recommendations? 

from Beever et al. 2014 



Results from particular questions 

0 1 2 3 4 5 6 7 8 9 10 11

Ecosystem management

Adaptive management

Corridor and connectivity dynamics

Gap analysis

Core-edge-buffer effects

The precautionary principle

Disturbance regime (intermediate disturbance hypothesis,…

Population viability

Metapopulation analysis

Conservation genetics

Island Biogeography and species-area

Source-sink dynamics

Empirical uncertainty

Alpha-Beta-Gamma Diversity

Single and large or several and small (SLOSS)

Number of programs 

Q12. Which concepts of conservation science are used in 
management recommendations? 
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Results from particular questions 

0 1 2 3 4 5 6 7 8 9 10 11

Funding

Expertise to gather information

Expertise to model link of management
to objectives

Expertise to incorporate learning into
management plans

Other

Number of programs 

Q15. What resources would be most helpful in filling 
information gaps? 
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Results from particular questions 
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0 1 2 3 4 5 6 7 8 9 10 11

Urbanization and human development

Effectiveness of management actions for
attaining objectives

Uncertainty in translating science into
management actions or prioritization

Climate change

Other

Number of programs 

Q13. What are significant information gaps for making management 
recommendations? 

from Beever et al. 2014 



The broader view: take-home messages 

Broad-scale efforts face numerous, diverse 
challenges, but successes have been diverse, too 

Inverse relationship between areal extent, costs 

Differences in U.S. vs. other, developed vs. 
developing nations, terrestrial vs. aquatic programs 

Local-scale efforts both affect, and are affected 
by, broader-scale dynamics 

Success required diverse expertise: economics, 
sociology, policy, ecologies, mgmt, research 
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An old story: climate shapes mammal distribution 



Extinctions and declines rarely 

effected through direct stress 



Extinctions and declines rarely 

effected through direct stress 

Instead, indirectly, via species 

interactions, food supplies, 

habitat loss, pathogens 



 Essential for 

adaptation, mitigation, 

management, and 

conservation strategies 

Mechanisms are very important ! 

Why and how … 
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Potential mechanisms of CC on montane spp. 

Food abundance or quality 

Habitat fragmentation 

Disease, pests, parasites 

Competitors, predators 

Physical conditions (snow cover, streamflow, RH, precip)  

Exceeding (narrow) physiological tolerances 

J. Jacobson J. Jacobson 

S. Weber 
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Species shift differently 

Grinnell re-survey, YOSE 

Moritz et al. 2008 
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Species have shifted differently … 

During paleo times, too … wildlife also shifted, diversely 

Lyons 2003, J. Mammal. 

Change in size  

of geographic  

range 

Distance of  

range shift 

of centroid 

Azimuth of  

range shift 

of centroid 

Pre-Glacial to Glacial Glacial to Holocene 



 

 

Habitat-specialist: only talus-like areas   

Don’t move very far            radiation 

Cheetah-like 

Coprophagous 

Territorial 

Many types of calls  (7) 

Active year-round 

MT Tech: May 2012 

Why pikas are cool (for biologists) 

S. Weber 

Courtesy C. Ray 

From Hall (1981) 



Ochotona princeps evidences 
Call  (AKA ‘vocalization’) 

Active haypile, sighting 

Sighting 

eep-eep 

E. Beever 

E. Beever 

E. Beever 



Ochotona princeps old evidences 
Old haypiles 

Feces: dry 

Feces: 

moist 

All images 

E. Beever 



# of microclimate sensors, Basin-wide 

Testing effects of microclimate 

J. Wilkening 

23 

14 

8 

30 

196 

271 

2 m 

old, current 

N = 

GB Consortium: Feb 2015  



Minimum elevation of detections, Historic to 

my first (1990s) sampling: 13.2 m per decade 

Minimum elev. of detections, 1st to 2nd 

sampling: 145.1 m per decade 

Parmesan & Yohe (2003) meta-an.: 6.1 m / decade 

Chen et al. (2011) meta-analysis: 11.0 m / decade 

Krajick (2004), Science 

Historic min: 2,366 m 

1999 min: 2,461 m 

2008 min: 2,588 m 

Beever et al. 2011 

S. Weber 

Anatomy of a decline: upslope migrations  
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Three Lks. (Lamoille Cnyn), Ruby Mtns., ne NV 

    (classic pika habitat) 

S. Weber 
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Swager Cnyn, Sweetwater Mtns., Sierra NV S. Weber 
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Location: Smith Lk., E. Humboldt Range, ne NV 
S. Weber 
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Long Cnyn, Ruby Mtns., ne NV 
S. Weber 
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Pinchot Crk., White Mtns., NV-CA border S. Weber 
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Greenmonster Cnyn., Monitor Range, central NV Photo: S. Weber 
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Insights from density … 
Greenness (NDVI) strongly predicted pika density in 2000s 

surveys 

 

P = 0.0003 

HOCP Sci. Symp.: Mar 2016  



The rules are  

changing… 

Multiple working hypotheses (Chamberlin 1965) 

Biogeography 

Climate 

Direct anthropogenic 
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The rules are  

changing… 

1990s abundance 

Grazed? 

Pika-equivalent elev. 

Precipitation 

Grazing intensity 

Amount of habitat 

Precipitation 

Grazing intensity 

Pika-equivalent elev. 

Amount of habitat 

Grazed? 

2000s abundance 

Multiple working hypotheses (Chamberlin 1965) 
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Species 

vulnerability 

to climate 

change 

Sensitivity 
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 Evolve in their physiological tolerances 

  

In the face of environmental change & variability … 

E. Beever, USGS 
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 Exhibit behavioral flexibility 

In the face of environmental change & variability … 
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Days 

Heat source 

is above 

Heat source 

is at left side 

Du et al. 2011 
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  Steep, slippery area  census of patches along trails, roads 

The Columbia R. Gorge: Microcosm of gradients 
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E. Beever, USGS 
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Behavioral plasticity softening boundaries 

Pikas’ use of adjacent forest reflects temp, elev, time, date 
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Behavioral flexibility softening boundaries 

Haypiles in unexpected locations 

under tree branches 

lakesides, below   

 high-water level  

standing-dead trees 

slash piles 

river riprap 

in downed logs 

High occupancy 

 

E. Beever, USGS 

E. Beever, USGS 
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How management and conservation actions may 

affect adaptive capacity  

Fundamental 

(intrinsic) 

adaptive 

capacity: 
 

Realized 

adaptive 

capacity 

Management  
(e.g., climate-adaptation actions) 

Climate- 

change 

stressors 

Managed relocation, 
 
genetic engineering 

Extrinsic factors: 
• e.g., pollution 

Beever et al. in press, 

Conservation Letters 
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Take-home lessons: The Big Picture 

Species respond individualistically 

Critical to know how, why species can cope 

Species responses can vary across space, time 

New technologies, approaches promising 

Flexibility and AC can ameliorate effects 

MSU ECL: Mar 2015 



Thanks ! 
Answered questionnaire 

Critical input 
D. Blahna  

R. Fris 

S. Brechin 

N. Chambers 

S. Finn 

M. Olson 

R. Sojda 

G. Tabor 

B. Wilson 

 

R. Herrera 

J. Chambers 

B. Dolan 

I. Dyson 

S. Finn 

D. Fleishman 

M. Holland 

M. Riddle 

S. Robinson 

E. Sexton 

M. West 

B. Wilson 

B. Wintle  

H. Provencio 

C. Miske 

A. Beckmann 

K. Bradby 

 

GIS assistance 
T. Chesley-Preston 

S. Blackadder 
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Thanks ! 

MSU ECL: Mar 2015 




