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Historical Occurrence 

McKelvey, K. S., K. B. Aubry, and Y. Ortega. 2000.  History and distribution of lynx in the contiguous United 
States in Ecology and Conservation of Lynx. U.S. Department of Agriculture, Forest Service, Rocky Mountain 
Research Station. 

Presenter
Presentation Notes
There is a cluster of historical occurrence data for lynx in the Southern Rockies, especially central Colorado, indicating that lynx were native to the area.  This claim is confirmed by various gray literature reports on the subject (e.g., Halfpenny 1979, Meaney 2002), and by the earliest accounts of mammals in Colorado (Cary 1911).



Status in 1999 

• 1973 - State Endangered (due largely to  
      widespread predator control). 

• 1974 - Last known lynx trapped in Colorado. 

• 1978 – 1997 Statewide surveys (11) conducted 
to document presence in the state. 

− Some possible sign. 

− If present, only a handful of individuals – too 
few for a viable population. 

 

Presenter
Presentation Notes
Status of lynx in Colorado/Southern Rockies just prior to listing in 1999 was not good.  Lynx may have been extirpated from the area, or at best only a handful of individuals remained.



• Why? 
− Direction from Mission and Strategic Plan: 
   “Ensure the long-term viability of native fish and wildlife and 

maintain the diversity of native wildlife across the state.” 

− Threats that likely caused their demise 
(predator control) no longer an issue. 

− Natural re-colonization not likely due to 
geographic isolation. 

 

Lynx Reintroduction (1999) 

Presenter
Presentation Notes
The Colorado Division of Wildlife (now Colorado Parks and Wildlife) commenced a reintroduction project in 1999, believing that lynx were native to the state, that the threats leading to their original extirpation were no longer applicable, and that natural recolonization was unlikely.



Lynx Reintroduction 
 

 
Primary Goal:   
 

Establish a self-sustaining, 
viable population of lynx in the 
state.   
 
 



Colorado Lynx Reintroduction 
 

 

Year #Released 

1999 41 

2000 55 

2001 0 

2002 0 

2003 33 

2004 37 

2005 38 

2006 14 

Total 218 

Presenter
Presentation Notes
Over 200 individuals were released into the state over a 7-year period.



 
 

 
 

Aerial VHF = 11,208 
Argos Satellite = 36,798 

Presenter
Presentation Notes
All locations obtained for all released lynx.  The long-distance movements outside of Colorado often garner the most interest/critique.  However, movement into these areas was relatively rare; most animals stayed within the state.  Furthermore, many long-distance movements were made by individuals after they had established home ranges in Colorado (typical lynx exploratory movements during summer months) and were “out and back” movements.






 
 

 
 

Insert picture of 90 UD to 
show most stayed in 
state. 

Theobald, D. M. and T. M. Shenk . 2011. Areas of high habitat use 
from 1999-2010 for radio-collared Canada lynx reintroduced to 
Colorado. 
http://cpw.state.co.us/Documents/Research/Mammals/Publicat
ions/LynxHabitatUseMapReport.pdf 

Presenter
Presentation Notes
90% population-level utilization distribution for lynx reintroduced to Colorado.  All animals were released into the San Juan Mountains in the SW part of the state.  Many stayed there and used the area heavily.  Many others established home ranges in the Sawatch Range in the central part of the state, coincident with area where the bulk of historical records occurred.



Survival 

Mean annual survival (IN) = 0.93 
Mean annual survival (OUT) = 0.82 

Devineau, O. T. M. Shenk, G. C. White, Doherty, P.F., Lucas, P. M., and R. H. Kahn. 2010. 
Journal of Applied Ecology 47:524-531. 

Presenter
Presentation Notes
Lynx survival was relatively low (mortality high) during the initial months after release, but mortality decreased quickly after a year on the ground.  Mortality was lower for individuals that stayed within the study area  (San Juan Mountains) compared to those that moved out of it.



 

• First den found 2003; 48 total through 2010 

• 3rd generation Colorado kittens 

Reproduction 



Population Model 

Presenter
Presentation Notes
Inserting survival estimates and reproduction data from ~10 years of monitoring reintroducted individuals produces the deterministic population model depicted above.  This model assumes the reproductive parameters observed during reintroduction research would repeat each decade (this assumption was preferable to assuming a mean and variance for each parameter, then randomly choosing combinations in the normal population viability sense because parameters were clearly correlated from year to year; they were in no way represented by random draws from an assumed distribution).  The number of individuals to start the simulation is of little consequence; the trajectory is what matters and it appeared to be slightly increasing through time.



• Occupancy monitoring        

• Currently San Juans only; future potentially 
includes entire state 

• Snow tracking surveys where possible; 
camera surveys otherwise 

• Joint effort - Colorado Parks & Wildlife, U.S. 
Forest Service (83 people) 

 
 
 

 

 

 

Status in 2015 

Presenter
Presentation Notes
By 2015 a large-scale monitoring program was implemented by CPW and USFS.  It followed an occupancy approach, using snow tracking surveys where ever possible and camera surveys were it was impossible to conduct track surveys.  



 
 

 
 

Insert picture of 90 UD to 
show most stayed in 
state. 

Presenter
Presentation Notes
At the moment, we are currently focusing on the San Juan Mountains for implementation of the monitoring program.  Zoom to this to show the actual sampling scheme…
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Presentation Notes
A sample of 50 units was randomly selected using a spatially balanced routine.  



Presenter
Presentation Notes
Raw data indicate that lynx were present (cross-hatching) in 14 sample units of the 50 sampled.  



Status in 2015 

Presenter
Presentation Notes
Occupancy modeling indicated that approximately 30% of the cells in the San Juan sampling frame were occupied by lynx, which is similar to the estimated proportion occupied during pilot work (2010) used to design the monitoring scheme.  Note that the sampling frame was altered slightly between the 2010 and 2014 samples so results are technically not directly comparable.



• Evidence of continued reproduction: 
− Kittens captured on camera (with female) at 3 

sample units during 2014-15 monitoring effort. 

− 38% of lynx captured during recent (2010-2015) 
USFS RMRS research projects in Colorado have 
been young and/or unmarked cats. 

• Current survival:  Unknown    

• Status:  Holding steady???     

 

 
 
 

 

 

 

Status in 2015 

Presenter
Presentation Notes
We have anecdotal evidence of recent lynx reproduction in the state.  Current survival information is unavailable.  Our best estimate is that the population of lynx in Colorado is stable.



Threats 

• Climate Change 

• Bark beetle epidemics 

• Fire 

• Recreation 

• Highways 

 

Presenter
Presentation Notes
Potential current and/or future threats to lynx in Colorado include climate change, bark beetle epidemics, increased fire activity, increasing human recreation, and vulnerability to vehicle collisions and disturbance from highways.



Threats – Climate Change 

• Colorado State Wildlife Action Plan: 

• Climate modeling: USGS Fort Collins Science 
Center, North Central Climate Science Center 

• Based on 2nd-highest emissions scenario (RCP6) 

• Used 12 climate models 
–  averaged over 1980-2005 = historic normal 

–  averaged over 2035-2060 = mid-century projection 

 



Threats – Climate Change 

• System rankings: 
– exposure-sensitivity 

– resilience-adaptive capacity 

• Overall vulnerability ranks: 
– Low 

– Moderate 

– High 

– Very high  

 



Threats – Climate Change 

• RESULTS (Spruce/Fir): 
– Overall vulnerability = moderate 

– Mean temps expected to increase 2°C 

– Decreased precipitation in San Juans & 
southern mountains 

– Increased precipitation in north-central 
mountains 

– Habitat will migrate upslope, 50-100 year 
lag behind climate conditions 



Threats – Bark Beetles 

Presenter
Presentation Notes
Light green is lodgepole pine forest types; blue-green is spruce/fir.



Threats – Bark Beetles 

Presenter
Presentation Notes
Red polygons indicate areas that have been impacted by mountain pine beetle as of summer 2014.  Purple polygons are areas that have been impacted by spruce beetle.  As of the 2014 USFS aerial survey, approximately 4 million acres have been impacted in Colorado.



Threats – Bark Beetles 

Presenter
Presentation Notes
Preliminary data from a USFS/CPW collaboration looking at the impacts of bark beetles on habitat selection by Canada Lynx.  Note that these 4 lynx continue to make heavy use of areas that have been impacted by beetles (yellow polygons), although they generally avoid areas recently impacted by forest fire (red polygon).



Snowshoe Hare 

Presenter
Presentation Notes
Colorado Parks and Wildlife has recently completed a statewide project using camera traps to estimate how use of forest stands changes as a function of impact by back beetles.  

Orientation to the figure:  occupancy (probability of use of a given stand) is on the Y-axis, Years Since Initial Infestation by Beetles is on the X-axis.  At the far right are occupancy estimates for stands that were hit by beetles 11 years ago.  On the far left (Green) are estimates for stands that have yet to be hit by beetles, or are being hit currently such that they are still green.  In the middle are estimates for stands that were hit 1, 2, 3, 4, etc. years ago, as they pass through the ‘red’ (needles dead but still on the trees) to ‘gray’ (dead needles have dropped) phases.

Best model for hares has a forest effect (occupancy is higher in spruce/fir than lodgepole, which is no surprise), and we see that response to beetles is somewhat positive around years 4-6 when beetles kill ~20% of the overstory;  hare use of these stands drops off after that.  However, for stands that were heavily impacted, use by hares remains relatively constant and maybe even increases (at least in lodgepole pine) after about a decade. 

Snowshoe hares are heavily tied to understory cover, so it should be no surprise that they don’t have a strong negative response to beetles.  It is somewhat surprising that the response isn’t more positive.



Red Squirrel 

Presenter
Presentation Notes
Red squirrels are another species of interest from a lynx management standpoint.  

Here the best model has no forest type effect (response to beetles is roughly the same regardless of whether we’re considering spruce/fir or lodgepole).

Response to beetles is negative for those stands that are heavily impacted (90% dead), which probably makes sense.  That much mortality is sure to have a negative impact on the cone producing trees that red squirrels rely on so heavily.



Threats – Fire 

Presenter
Presentation Notes
Impacts of forest fires are highly variable, but in places where they burn hot, potential long-term damage to lynx habitat is a concern.  This photo was some of the best lynx habitat in Colorado prior to burning but provides no habitat for snowshoe hares, or lynx, at present and likely will not provide habitat for many decades to come.



Threats – Fire 

Presenter
Presentation Notes
Illustration:  Here is the portion of the 90% population UD for the San Juan Mountains.



Threats – Fire 

Presenter
Presentation Notes
Overlaid on that are the 2013 wild fires (same as produced the photo a few slides back).  Note that the size of these fires is large enough that if they were placed appropriately, they would knock out large chunks of the best habitat (red polygons).



Threats – Recreation 

Presenter
Presentation Notes
Plot of preliminary data gathered from a recent USFS/CPW collaborative study regarding response of lynx to winter recreation.  Dots are locations of resident lynx.  Lines indicate tracks of various recreation groups (snowmobiles, backcountry skiers, snowshoers, etc.).  Analysis is ongoing but a preliminary look at these raw data indicate that lynx certainly can exist in landscapes that are heavily recreated.  However, they rarely used the developed ski area (right side) and appeared to concentrate their use in areas of thick timber that were not used by dispersed backcountry recreationists.



Threats – Highways 

Presenter
Presentation Notes
Highway mortality was one of the leading causes of mortality during the reintroduction work in Colorado.  Since then, reported highway mortalities have tapered off, but CPW continues to get photos from the public such as these from certain stretches of highway.  Coincident with the collaborative USFS/CPW lynx-winter recreation study, researchers were able to assess, describe, and predict highway crossing behavior and locations for lynx in Colorado.



Threats – Highways 

• Lynx frequently crossed 2-lane paved highways in 
home ranges  (0.6 crossings/day).  

• Lynx cross roads more at dusk and night, coincident 
with lower traffic volumes. 

• Forest was predictive of lynx highway crossings at 
fine and landscape scales.  

• Remotely-sensed covariates predicted lynx 
highway crossings validated with independent 
data.  
 

 
Baigas, P.E., J. R. Squires, L. E. Olson, J. S. Ivan, and E. K. Roberts.  In Review. Landscape 
and Urban Planning. 



Questions? 
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