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Stories told by genetics



Santa Ana Mountains Eastern Peninsular Range

M86

Gustafson et al. 2017



M86 - 11 offspring – enhanced diversity
M86 and over half of offspring known deceased

Photo Credit:  Irvine Ranch Conservancy





California mountain 
lions are divided into 
ten identifiable 
subpopulations (with 
one subpopulation 
consistent with 
Nevada mountain 
lions), with genetic 
restriction and 
isolation not just in 
the Santa Monicas
and Santa Anas, but 
also the San 
Bernardinos/San 
Gabriels and others.

From Gustafson et al. 
2018 



Functional 
connectedness of puma 
populations, based on a
discriminant analysis of 
principal components 
and bi-directional
migration rate estimates 
(multiplied by 100 for 
visualization). Each
dot represents an 
individual (a). Each color 
represents a population.
Black lines indicate the 
most closely-related 
population based
on genetic dissimilarities. 

From Gustafson et al. 
2018 









 15-20% likelihood of extirpation in 50 years 
due to stochastic/demographic factors with 
current level of immigration

 Median time to extirpation if inbreeding 
depression effects occur in Santa Ana’s is 12 
yrs

 Analysis data cutoff was 2016 – 3 yrs ago



 Maintaining genetic diversity in the population 
requires at least one migrant every 1-2 yrs

 Mitigation strategies should target two main 
threats – isolation and mortality 



I-15 with mountain lion data (light 
gray dots), and mountain lions 
killed by vehicles (red triangles) in 
linkage area

Temecula Creek Bridge





Landscape Corridor Definition Using Disperser 
Data

Zeller et al. 2017



Corridors overlaid with Resource Use Patches 
and Predicted Road Crossing Locations

Zeller et al. 2017



1,540 crossings of major roads east of I-15 by 51 collared 
pumas, at least 16% were struck (Vickers et al. 2015,2017)

Designing improvements for high risk sections



Applegate property newly 
acquired by TNC (yellow 
outline) in area identified as 
likely crossing region based 
on road mortalities and 
modeling



Predicted road crossing 
areas (yellow triangles)
- Zeller et al. 2017



Potential Improvements for reducing mortality:

Fencing projects:
• Cal Trans current project in Riv Co 

section of 15
• Proposing planning for fencing from 

border to Mission Rd.



SR 241 FENCING PROJECT
(100% REDUCTION IN MORTALITY – DEER, BOBCAT, MT. LION, 

AND OVER 95% FOR COYOTES)

23
23



Recent camera data 
showing mountain lion 
presence on two occasions 
(Dec 2018, April 2019) in 
vicinity of crossing points 
going both toward and 
away from the freeway







Camera data showing 
mountain lion presence in 
vicinity of crossing points 
on west side near culvert -
Dec 2018







Mountain lion killed on 
freeway Dec 2018 within 
150 meters of both photo 
sites



Mountain lion photo on 
camera in Temecula Creek 
just west of bridge – Feb 
2019



The day after the heaviest rains in Feb



Lion westbound from the bridge, due to 
camera sabotage and theft on the east side, 
we were unable to be sure whether the 
puma passed under bridge from the east 
with certainty



Human presence in bridge area has been common – drug users, 
thieves, taggers, and whatever these guys are doing

Efforts by Pablo Bryant and others are having a very positive 
impact – new cameras are in place to monitor this



Camera monitoring – are the projected sites for 
new crossings supported?







In summary – mountain lions 
are obviously circulating both 
immediately east and west of 
the freeway in the corridor 
area – boding well for 
movement under/over the 
freeway if humans are out of 
the way, and bridge structure 
improvement and possibly 
new structure construction 
can be accomplished.



Potential Improvements for reducing mortality:

Fencing projects:
• Cal Trans current project in Riv Co 

section of 15
• Proposing planning for fencing from 

border to Mission Rd.

Improving Connectivity:
• UCD – CPP project 
• Regional assessment and “Roadmap” for 

future connectivity



Cal Poly Pomona Civil Engineering Senior Projects











Cal Poly Pomona Civil Engineering Senior Projects



CPP proposal Temecula Creek 
Bridge























What to do about depredation morts?





CESA petition

 BEFORE THE CALIFORNIA FISH AND 
GAME COMMISSION

 A Petition to List the Southern 
California/Central Coast Evolutionarily 
Significant Unit (ESU) of Mountain Lions as 
Threatened under the California 
Endangered Species Act (CESA)
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Santa Monica Mountains

Santa Ana Mountains

M
O

S
T

 S
E

N
S

IT
IV

E
 

S
U

B
P

O
P

U
L
A

T
IO

N
S



New project

 Project Title: Estimation of the population 
of mountain lions in the Santa Ana 
Mountains and comparison of techniques 
for population estimation and DNA 
collection, wildlife photo technology 
development, and development of a long-
term monitoring plan and collaborations 
for mountain lion populations in regional 
NCCP’s.



What’s next
Monitoring the population for negative trends in 
genetics and abundance – Working with USGS and 
others on this

Reducing other mortality of migrating males –
researching tools and education for better livestock 
protection to reduce depredation permit mortalities

Educating the general public on the role of 
mountain lions in the ecosystem and the challenges 
they face with web-based mini-documentary series
www.camountainlions.com

http://www.camountainlions.com/


 Moving forward with Cal Trans I-15 
fencing project and discussions re 
improving Temecula Creek Bridge and 
moving the ball down the field on new 
crossing structures

 Continuing camera monitoring along I-15 
and adjacent properties – SMER and TNC 
Rainbow property



CESA petition

 BEFORE THE CALIFORNIA FISH AND 
GAME COMMISSION

 A Petition to List the Southern 
California/Central Coast Evolutionarily 
Significant Unit (ESU) of Mountain Lions as 
Threatened under the California 
Endangered Species Act (CESA)
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New project

 Project Title: Estimation of the population 
of mountain lions in the Santa Ana 
Mountains and comparison of techniques 
for population estimation and DNA 
collection, wildlife photo technology 
development, and development of a long-
term monitoring plan and collaborations 
for mountain lion populations in regional 
NCCP’s.



© Winston Vickers

Winston Vickers

Email: twinstonvickers@gmail.com

Thank you - Questions?


