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Population doomed without immigration 

Presenter Notes
Presentation Notes
For the first year of my study, I had 6 radio-tagged females in the southern part of the mountain range and NO EVIDENCE OF A MALE THERE. And for 12 months, none had cubs at heel and none gave birth to kittens.
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Coal Canyon: Chino Hills to Santa Ana Mountains

Santa Ana- Palomar

Arroyo
Trabuco

Dispersers used all 3 corridors 
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These ‘corridors’ were simply areas 
developers hadn’t got to yet. Imagine how 
cougars would use well-designed corridors…  
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A positive vision…

South Coast Regional Report –  Spring 1999

2. It was the vision of 
one group proclaiming 
“Conservationists of 
California, unite under 
us!”

… with two problems:
1. The linkages were 
too vague for NGOs or 
planners to implement!

Presenter Notes
Presentation Notes
I was a part of this effort, and I am proud of it. It was powerful because it was not the sort of doom & gloom activities that we conservationists usually engage in – it was an expression of a positive, loving, hopeful vision of the land.  But ultimately it was not effective. 
Credit to attendees: Kevin Crooks, Sanjayan, Soulé, Ralls, others. 
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Missing Linkages:
Restoring Connectivity to California landscapes

November 2, 2000
San Diego Zoo

Presenter Notes
Presentation Notes
With 5 co-sponsors, this was a fundamentally different approach. 
 The meeting was attended by 200 people. Most were NOT academics, but instead were managers of state parks, National Parks and National Forests, BLM, and land conservancies. The excitement at the meeting was electric. Each of these managers had been longing for an opportunity to think outside of the boundary of the wildlands they managed, and they pounced on this opportunity to do so.  At this meeting, I realized for the first time that the idea of linkages and connectivity had truly become mainstream. 
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1st interchange in U.S. to be 
removed for conservation.

The last parcel is bought.

Chino Hills

(northern) 
Santa Ana Mtns

Coal
Canyon

Victory at Coal 
Canyon

Presenter Notes
Presentation Notes
We identified parcels, assembled funding from several diverse sources, bought the land, developed a management plan, and got CalTrans to agree to the most important restoration need. 
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Publication of the Missing Linkages report – 7 August 2001

A partner in 
each linkage 
area gave the 
media a local 
story.

Presenter Notes
Presentation Notes
Nine months after the Missing Linkage Conference, the summary report was released. California Wilderness Coalition did a masterful job of releasing the report to the Press. Every major paper in the state carried the story on its front page on the same day, and each emphasized local linkages in their report. 
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Coal Canyon 

How do we turn all the other “arrows on the map” into protected 
linkages? … 17 August 2001 South Coast Missing Linkages is born… 

Presenter Notes
Presentation Notes
So we have some good press, a positive vision, great collaborative spirit, and one linkage protected – this is just a good start. We had enormous need in the ecoregion, and still needed PARCEL LEVEL PLANS for each linkage. 
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With a staff of 2½, we are dwarfed by 
many, much larger partners. 

Leadership is not “getting others to 
follow you!” 

California
Resources Agency

Santa Monica 
Mountains Conservancy

Environment 
Now

SOUTH COAST
MISSING LINKAGES

Presenter Notes
Presentation Notes
Leadership is inviting everyone to the table and OFFERING TO SERVE them all working together to solve hard problems fairly. 
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First we prioritized 15 of the 69 potential linkages for detailed 
plans. 

• Biological Value
• Threat

All partners developed criteria 
and applied them. 
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Presenter Notes
Presentation Notes
15 of the 22 linkages stood out as critically important in terms of irreplaceability and were also highly vulnerable….these 15 linkages are being addressed by the South Coast Missing Linkages Project
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For each priority linkage, we 
recruited local experts to 
identify 8-30 focal species. 
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Why so many focal species?

Why invite 
everybody to identify 
focal species? 
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Types of focal species
Area-sensitive: the first to 
go when corridors are lost

Habitat specialists: species 
that most need continuous 
swaths of each vegtype or 
topographic element.

Barrier-sensitive: the 
species hardest to get 
across the road, canal, 
fence or other barrier in the 
area
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Why so many focal species?
Why invite 
everybody to identify 
focal species? 

(small groups)
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Represent ecosystem 
processes: predation, 
competition, disturbance, 
evolutionary forces

Someday we’ll learn how to conserve 
ecosystem processes directly.

More types of focal species
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Why not just large carnivores? 
After implementing a ‘jaguar 
corridor, investors will be less 
receptive to the ‘leopard 
lizard’ corridor.  
Carnivores are a great 
flagship if used as part of a 
suite of focal species.  
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No species left behind

“corridor” (1 species); 
“linkage” (several focal species)
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GIS analysis

Linkage Design

Stakeholders

Prioritize the 
potential linkages

Select focal species

Design: GIS analysis, Field 
work, Restoration opportunities

Conservation deliveryGIS Analyst
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Comprehensive plans – not just “getting animals across the road”

• Locations & 
types of highway 
crossing 
structures
• Zoning
• Lighting, 
fencing, invasive 
species 
• Priorities for 
easements & 
acquisitions
• Engage 
landowners as 
stewards
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We don’t just recommend mitigation – we seek ways 
to improve connectivity across barriers.

Field 
assessment

Presenter Notes
Presentation Notes
Two purposes: 1. to identify potential barriers not evident in the GIS layers; 2. to propose RESTORATION measures and appropriate MANAGEMENT measures.  We have proposed a land bridge, and I honestly believe CalTrans will build it. 
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• “Compatible Use Buffer” program at Camp Pendleton may conserve most of the linkage. 
• In San Diego County, 92% of Linkage Design is targeted for conservation under Northern San 

Diego County Multiple-Species Habitat Conservation Plan.
• Linkage design is helping justify acquisitions by five conservation agencies.
• News Flash!: Southern California Association of Governments will target transportation 

mitigations in 11 linkage design areas. 

Santa Ana-Palomar Linkage DesignImplementation!

Presenter Notes
Presentation Notes
COLLABORATIONS Opportunity for broader scale collaborations: SCCF, Upper Santa Clara River Biodiversity Working Group (San Gabriel- Castaic Linkage)
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Thinking Like a Mountain

Positive: work for positive vision, not 
against bad ones.

Collaborative: None of us are as smart as all 
of us. Partner on everything – even science 
issues. Lead by serving. 

Comprehensive: No species left behind
More Comprehensive: roads and land conservation 
and management practices

Beyond mitigation: make the landscape 
more permeable than it is today! 

Presenter Notes
Presentation Notes
Photo taken from edge of the California aqueduct, showing the confluence of a railroad line, power lines, microwave communication towers, and four highways. 
Ridge = Santa Susana – San Gabriel linkage. (hand motion) one more layer of GREEN INFRASTRUCTURE. 
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The Big Picture, part III: 
Issues to r esolve before you 
star t using Cor r idorDesigner

CorridorDesigner Workshop
Fall 2007

1. Alternatives to least-cost models
2. Prioritizing potential linkages 
3. Defining wildland blocks, planning area
4. Selecting focal species
5. Deciding which focal species get a corridor model



28

Identify the area with lowest resistance (cumulative  travel 
cost) for the focal species between wildland blocks. 

1. least-cost models – the only way to go?

factors

resistance for each class
within a factor weights

       0%

  70%

  20%

  10%

resistance 
of pixel

Presenter Notes
Presentation Notes
Landscape Permeability analyses were conducted for 5 of the 15 selected focal species.  This GIS technique models the relative cost for a species to move between core areas based on how each species is affected by habitat characteristics such as elev, veg, topography, and road density.
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graph theory

Least-cost models – the only way to go?

Both use 
cost-
weighting  
to calculate 
effective 
length of 
line 
segments. 

circuit theory (McRae)

nodes = 
habitat 
patches

lines = 
connectors

Used to 
DESCRIBE 
- not  
DESIGN 
linkages. 

Presenter Notes
Presentation Notes
Provides metrics of connectivity of the entire network. For instance the connectivity of this network might be 233. After the right node is deleted, it might be 144. This would allow you to say that node 
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Least-cost models – the only way to go?

Simulated annealing – MARXAN, PATCH
Designs wildland blocks and corridors simultaneously. 

PATCH requires estimates of how much each polygon 
contributes to population viability – can’t be run for most 
focal species.

Annealing algorithms can achieve goals (representation or 
species viability) by enlarging wildland blocks – with no 
corridor at all! 

In many landscapes, the wildland blocks are fixed. LCM 
efficiently designs corridors between fixed blocks.

Presenter Notes
Presentation Notes
Has only been used by Carlos Carroll for bears and wolves. Requires a lot of data to characterize polygon’s contribution to viability. 
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2. Prioritizing: which potential linkages 
need detailed plans?

* An issue where stakeholders are more impor tant 
than the GIS analyst, but both work together.

? ?

?
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Prioritizing: which potential linkages need 
detailed plans?
Biological importance  
• size of the wildlands 

connected
• habitat quality in smaller 

wildland
• restorable habitat quality 

in the potential linkage
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Prioritizing: which potential linkages need 
detailed plans?

Biological importance
* size of the wildlands connected
* habitat quality in smaller wildland
* habitat quality in the potential linkage

Threat and opportunity
• Risk that roads or 

urbanization will sever the 
linkage if we do not act 
now.

• active conservation effort
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Prioritizing: which potential linkages need 
detailed plans?

Biological importance
* size of the wildlands connected
* habitat quality in smaller wildland
* habitat quality in the potential linkage
Threat and opportunity
* risk that roads or urbanization will sever linkage
* active conservation effort

The identity & weighting of the 
criteria is less important than 
stakeholder involvement in 
selecting & weighting them.



35

3. What to connect?

BLM

BLM

USFS

NPS

FWS

tribal
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What to connect?

BLM

BLM

State & 
Private

State Park

Another 
issue where 
stakeholders 
are most 
important. 

*wildland 
block

*planning 
area

*matrix
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4. Who to connect?  Selecting focal species 

Photo credits: Robert Shantz, Jim Rorabaugh 
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5. Which species get a corridor model?

Photo credits: Robert Shantz, Jim Rorabaugh 
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1. can’t model movement as fx of GIS layers, or 
2. occur in matrix, but not in wildland blocks

These species are NOT “dropped”!!
GIS analysis may include habitat modeling 
(wind-dispersed plants, insects), or buffered 
perennial waters (fish).
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Two kinds of corridor users

• ‘corridor dwellers’ need more than one 
generation to move their genes between 
wildland blocks.

• ‘passage species’ can move between block 
in a single movement event of a few hours.

• The distinction is not a species trait, but 
depends on the organism and the landscape.
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