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Meeting Agenda
1.  Mountain lion biology and management; 

– Ron Thompson, AZGFD Large Carnivore Biologist

2.  Desert bighorn sheep biology and management;
John Hervert AZGFD Region IV Wildlife Program– John Hervert, AZGFD Region IV Wildlife Program 
Manager

3.  Management decisions and biodiversity;
– Pat Barber, AZGFD Region IV Supervisor

4.  Questions and answers;
— All





Mountain LionMountain Lion





Mountain LionsMountain Lions 











Mountain LionMountain Lion

• Scientific name: PumaScientific name:  Puma 
concolor

• Conservation status
Least Concern (IUCN ‐
International Union for
Conservation of
Nature)



Puma Lineage







2 Major historical radiations

-One locally distributed

-One broad ranging



Distribution and StatusDistribution and Status



Mountain Lions are re‐occupying historic 
range

From The Cougar Network















And More FactsAnd More Facts











Mountain Lions Killed for Livestock 
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Lion Management
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• All indicators show healthy robust populations in Arizona and 
across the west – mountain lions are not rare or endangered

f ( d d• Arizona refining management (age data, mandatory reporting, 
female and kitten protection)

• Continue making efforts to improve managementContinue making efforts to improve management  









Projected Population Growth 2007‐
2050







Acceptable Behavior?p

Or 

Unacceptable Behavior?p





Slide creditsSlide credits

• Brian Jansen
• Lisa Haynes
• Lindsay Smyth
• Homeland Security
• Martin Guerena
• David Baker• David Baker
• Hans Konig
• Dave Conrad
• George Andrejko
• Melanie Culver



D t Bi h E lDesert Bighorn Ecology















Bighorn Sheep Distribution 1900Bighorn Sheep Distribution 1900







Bighorn Sheep Distribution 1960











Population EstimationPopulation Estimation



GMU 45: BHS Transplanted and Harvested
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Meta‐population TrendsMeta population Trends
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• 49% decline from 2000 to 2008

2000 2003 2006 20082000 2003 2006 2008

49% decline from 000 to 008
• Total number declined, Kofa units are the core of this population 

and account for a large part of the decline
• But there has been a decline across all these units since 2000



What could explain the decline?
What  could reverse the decline?

Transplants

DiseaseDisease

Disturbance

D hDrought

Predation



R di ll d Sh i 1990Radio‐collared Sheep in 1990s 



Current Radio‐collared SheepCurrent Radio collared Sheep





44BS = 43 sheep 
0 yrlgs 41E = 136 sheep

KOFA = 436 sheep
39 yrlgs

41E = 136 sheep
3 yrlgs

39W = 59 sheep
3 yrlgs

41W = 101 sheep41W = 101 sheep
6 yrlgs

Total population (2008) = 767 sheep, 
51 yearlings

Kofa NWR = 57% of population, 76% of recruitment





Bighorn Sheep predation rates by 
d ll d lradio collared lions

• KM01 = 1 BHS every 19 daysKM01 = 1 BHS every 19 days. 

• KM02 = 1 BHS every 52 days.

03 S 26 d• KM03 = 1 BHS every 26.5 days. 

• KM04 = 1 BHS every 10.5 days.

• RM01 = 1 BHS every 56 days.

• Estimated average rate = 1 BHS every 32 8Estimated average rate   1 BHS every 32.8 
days.  



Estimated Annual Bighorn MortalityEstimated Annual Bighorn Mortality 
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Waiting List for Sheep

• Arizona 
– Mineral, Estrella,
S i i /G ldfi ldSuperstition/Goldfield,
Table Top, Maricopa, 
Santa Catalina, Gila 
B d Bi hBend, Bighorn, 
Sauceda, Buckskin, 
Buckeye Hills, 

h l l kHarquahala, Black

• New Mexico 
– San Andres– San Andres



Endangered Isolated Populations

• Sierra Nevada sheep in California
Distinct isolated population– Distinct, isolated population

– Endangered

2007 l t t $21 7 illi /10– 2007 recovery plan to cost $21.7 million/10 years

– Active lion predation management

• Peninsular sheep in California
—Distinct, isolated population

—Endangered

—2000 recovery plan to cost $73.253 million

—Active lion predation management



Questions?





Endangered Isolated Populations

• Sierra Nevada sheep in California
Distinct isolated population– Distinct, isolated population

– Endangered

2007 l t t $21 7 illi /10– 2007 recovery plan to cost $21.7 million/10 years

– Active lion predation management

• Peninsular sheep in California
—Distinct, isolated population

—Endangered

—2000 recovery plan to cost $73.253 million

—Active lion predation management



Sonoran Pronghorn ExampleSonoran Pronghorn Example

1,500,000 Acres of 
protected habitat….protected habitat….



Sonoran Pronghorn ExampleSonoran Pronghorn Example

•Endangered Subspecies
•Nearly extirpated – 21 
animals in 2002
•Active Management

•Manmade water sources
•Forage enhancements
•Captive breeding

•Currently over 100 animals
d•Preparing for 2nd population



Active Management g
vs. Protection

Can we do nothing and 
let nature fix itself?let nature fix itself?



Analysis and DecisionsAnalysis and Decisions



www.azgfd.govwww.azgfd.gov



Sheep Population Recovery StrategiesSheep Population Recovery Strategies

• Estimate population parameters of the Kofa 
bighorn sheep population.

• Ensure year‐round water availability for all 
bighorn sheep on the Kofa NWR.g p

• Monitor disease occurrence within the Kofa 
NWR bighorn sheep populationNWR bighorn sheep population.

• Reduce the potential for disease transmission 
between feral goats and sheep and wildbetween feral goats and sheep and wild 
bighorn sheep.



Sheep Population Recovery StrategiesSheep Population Recovery Strategies

• Reduce the negative impacts of human educe t e egat e pacts o u a
recreational activities on bighorn sheep.

• Continue management of the Kofa NWR bighorn g g
population as a transplant source herd.

• Continue to offer bighorn sheep hunting 
opportunities consistent with sheep 
conservation.
R i bli f th l f bi h• Raise public awareness of the value of bighorn 
sheep on the Kofa NWR and the need for active 
management to maintain the herdmanagement to maintain the herd.



Sheep Population Recovery StrategiesSheep Population Recovery Strategies

• Determine cause and extent of predation whenDetermine cause and extent of predation when 
bighorn population declines are documented.

• Reduce predation mortality on sheep while theReduce predation mortality on sheep while the 
population is below the long‐term average of 
800 and there is evidence that predation is800 and there is evidence that predation is 
limiting bighorn population recovery.

• Monitor recovery of the sheep population whenMonitor recovery of the sheep population when 
predator control is implemented.



Adaptive ManagementAdaptive Management

……….a decision process that promotes flexible decision making that can 
be adjusted in the face of uncertainties as outcomes from management 
actions and other events become better understood. Adaptive 
Management is one process for informing decisions, whereby the g p g , y
Department:  

(1) Develops management actions based upon scientific and other 
information;information; 

(2) Implements those actions with a structured plan of monitoring; and 

(3) Evaluates the performance of those actions based upon analysis of that 
monitoring data and other relevant information. The evaluation of 
performance of the action is used to subsequently modify the action if 
warranted. Adaptive Management may include direct or indirect 
stakeholder involvement in the development of actions and assessment of 
performance.



Proposed Action on KofaProposed Action on Kofa

• Recover Kofa sheep herdRecover Kofa sheep herd
• Data and science indicates lion predation is 
limiting recovery of the sheep herdlimiting recovery of the sheep herd 

• Removal (lethal) of individual lions that prey 
on sheep is warrantedon sheep is warranted 

• When the declining trend is reversed we can 
stop removal of lionsstop removal of lions

• Collect data continuously, monitor effects of 
actions, alter actions as appropriateactions, alter actions as appropriate


