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Due to the nature of aerial surveys, the data on this map will onlky prowde rou gh estimates of location, inten S|ty and the resulting trend |nformat|on for agents detectable from the air. Many of the most destructive diseases
are not represented on this map because these agents are not detectable from aerial surveys. The data presented on this map should only be used as a partial indicator of insect and disease activity, and should be
validated on the ground for actual location and casual agent. Shaded areas show locations where tree mortality or defoliation were apparent from the air. Intensity of damage is wariable and not all trees in shaded areas

are dead or defoliated.
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Due to the nature of aerial surveys, the data on this map will onlky prowde rou gh estimates of location, intensity and the resulting trend |nformat|on for agents detectable from the air. Many of the most destructive diseases
are not represented on this map because these agents are not detectable from aerial surveys. The data presented on this map should only be used as a partial indicator of insect and disease activity, and should be
validated on the ground for actual location and casual agent. Shaded areas show locations where tree mortality or defoliation were apparent from the air. Intensity of damage is wariable and not all trees in shaded areas
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Due to the nature of aerial surveys, the data on this map will onlky prowde rou gh estimates of location, intensity and the resulting trend |nformat|on for agents detectable from the air. Many of the most destructive diseases
are not represented on this map because these agents are not detectable from aerial surveys. The data presented on this map should only be used as a partial indicator of insect and disease activity, and should be
validated on the ground for actual location and casual agent. Shaded areas show locations where tree mortality or defoliation were apparent from the air. Intensity of damage is wariable and not all trees in shaded areas

are dead or defoliated.
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Due to the nature of aerial surveys, the data on this map will onlky prowde rou gh estimates of location, intensity and the resulting trend |nformat|on for agents detectable from the air. Many of the most destructive diseases
are not represented on this map because these agents are not detectable from aerial surveys. The data presented on this map should only be used as a partial indicator of insect and disease activity, and should be
validated on the ground for actual location and casual agent. Shaded areas show locations where tree mortality or defoliation were apparent from the air. Intensity of damage is wariable and not all trees in shaded areas

are dead or defoliated.
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Due to the nature of aerial surveys, the data on this map will onlky prowde rough estimates of location, intensity and the resulting trend |nformat|on for agents detectable from the air. Many of the most destructive diseases
are not represented on this map because these agents are not detectable from aerial surveys. The data presented on this map should only be used as a partial indicator of insect and disease activity, and should be
validated on the ground for actual location and casual agent. Shaded areas show locations where tree mortality or defoliation were apparent from the air. Intensity of damage is wariable and not all trees in shaded areas
are dead or defoliated.
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Due to the nature of aerial surveys, the data on this map will onlky prowde rough estimates of location, intensity and the resulting trend |nformat|on for agents detectable from the air. Many of the most destructive diseases
are not represented on this map because these agents are not detectable from aerial surveys. The data presented on this map should only be used as a partial indicator of insect and disease activity, and should be
validated on the ground for actual location and casual agent. Shaded areas show locations where tree mortality or defoliation were apparent from the air. Intensity of damage is wariable and not all trees in shaded areas
are dead or defoliated.
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Due to the nature of aerial surveys, the data on this map will only provide rough estimates of location, intensity and the resulting trend information for agents detectable from the air. Many of the most destructive diseases
are not represented on this map because these agents are not detectable from aerial surveys. The data presented on this map should only be used as a partial indicator of insect and disease activity, and should be
validated on the ground for actual location and casual agent. Shaded areas show locations where tree mortality or defoliation were apparent from the air. Intensity of damage is wariable and not all trees in shaded areas
are dead or defoliated.
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Due to the nature of aerial surveys, the data on this map will only provide rough estimates of location, intensity and the resulting trend information for agents detectable from the air. Many of the most destructive diseases
are not represented on this map because these agents are not detectable from aerial surveys. The data presented on this map should only be used as a partial indicator of insect and disease activity, and should be
validated on the ground for actual location and causal agent. Shaded areas show locations where tree mortality or defoliation were apparent from the air. Intensity of damage is variable and not all trees in shaded areas
are dead or defoliated.
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Due to the nature of aerial surveys, the data on this map will only provide rough estimates of location, intensity and the resulting trend information for agents detectable from the air. Many of the most destructive diseases
are not represented on this map because these agents are not detectable from aerial surveys. The data presented on this map should only be used as a partial indicator of insect and disease activity, and should be
validated on the ground for actual location and causal agent. Shaded areas show locations where tree mortality or defoliation were apparent from the air. Intensity of damage is variable and not all trees in shaded areas
are dead or defoliated.
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Due to the nature of aerial surveys, the data on this map will only provide rough estimates of location, intensity and the resulting trend information for agents detectable from the air. Many of the most destructive diseases
are not represented on this map because these agents are not detectable from aerial surveys. The data presented on this map should only be used as a partial indicator of insect and disease activity, and should be
validated on the ground for actual location and causal agent. Shaded areas show locations where tree mortality or defoliation were apparent from the air. Intensity of damage is variable and not all trees in shaded areas
are dead or defoliated.
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Due to the nature of aerial surveys, the data on this map will only provide rough estimates of location, intensity and the resulting trend information for agents detectable from the air. Many of the most destructive diseases
are not represented on this map because these agents are not detectable from aerial surveys. The data presented on this map should only be used as a partial indicator of insect and disease activity, and should be
validated on the ground for actual location and causal agent. Shaded areas show locations where tree mortality or defoliation were apparent from the air. Intensity of damage is variable and not all trees in shaded areas
are dead or defoliated.
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Cumulative acres affected since 1996
in Colorado and southern Wyoming:
Mountain Pine Beetle 4,265,000 acres
Spruce Beetle 1,041,000 acres

Due to the nature of aerial surveys, the data on this map will only provide rough estimates of location, intensity and the resulting trend information for agents detectable from the air. Many of the most destructive diseases
are not represented on this map because these agents are not detectable from aerial surveys. The data presented on this map should only be used as a partial indicator of insect and disease activity, and should be
validated on the ground for actual location and causal agent. Shaded areas show locations where tree mortality or defoliation were apparent from the air. Intensity of damage is variable and not all trees in shaded areas
are dead or defoliated.



Big Populations leading to reports of Odd Observations.....

In 2010 Ralph Zentz, City of Fort Collins Forester, found beetles in a
tree that were able to complete an entire life cycle between August
and Halloween, very short and late.

Scott Ferrenberg, University of Colorado — Boulder, suggests the
possible occurrence of two generations of mountain pine beetles in a

single year in high elevation limber pines based on observations in
2010.

Computer models suggesting spruce beetle completing its life cycle In
a single year
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Figure 1.--Relationship of larval

Cold Snap!



Satellite Photo of Mountain Pine
Beetle
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Vegetation response under dead lodgepole overstory
has helped reduce run off concerns on many sites




Increasing age class diversity across landscapes and
species diversity where pOSSIb|e In future Iodgepole pine
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Black Hills Thinning

Un-thinned Areas

Un-thinned Areas i
[ Aroas with Beetle Kill

with Beetle Kill 2003/4 g/r;c;;% éasken




Spruce Beetle, Rio Grande National Forest




Spruce Beetle Activity in Colorado: 1996 - 2011
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Spruce Beetle Rio Grande NF
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Spruce Beetle

SB Lime Creek, Rio Grande N.F., 2010 Justin Backsen



Spruce Beetle Rio Grande NF 2012
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