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'Ibis work regan in 1980 with the objective of studying the effects of 
mountain pine beetle outbreaks in Yellowstone and Grand Teton National 
Parks and the surrounding area. '!be inmediate effects of outbreaks on 
stand structure have been cbcurrented (Roe and Amman 1970, Amman and Cole 
1980), but little is known about long-term influences on ecosystem 
processes such as primary productivity, material cycling, and 
succession. Thus, our research deals with the effects of beetle 
outbreaks on ( 1) rates of growth in surv1 v1ng trees and total stand 
productivity, (2) dead woody fuels and fire risk, (3) forest succession, 
and (4) nutrient cycling. 

Methods 

Tb exandne tree growth and stand productivity following an outbreak, we 
examined a chronosequence of 10 stands affected by a IIE.jo.r beetle 
outbreak from 1 - 20 years ego. We collected increrrent cores from 
surviving canopy, sub-canopy, and understory trees and rreasured rrean 
annual ring width before and after the outbreak. We also sanpled the 
density of the stands using belt transects and multiplied the annual 
bole volume increments of individual trees (calculated from radius 
increments and heights) by the density of trees of various size 
categories to estimate total stand productivity before and after the 
outbreak. 

We used two approaches for exanun1ng changes in dead woody fuels. In 
the first approach, we sanpled fuels in the above-nentioned 
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chronosequence of 10 stands using the planar-intercept nethod (Brown 
1974). The second approach involved simulating the addition and loss of 
dead woody fuels through beetle-caused m:::>rtality, background litter 
fall, and deco~sition. 

Effects of outbreaks on nutrient cycling were measured through the use 
of 36 tube-tension lysimeters (Parizek and Lane 1970) established in 
1980 in two stands near West Yellowstone. We collected leachate during 
the snowmelt periods of 1981, 1982, 1983, and 1984 and rceasured 
elemental concentrations in our laboratory in Laramie. These data will 
be used with our stand-level hydrologic model for lodgepole pine forests 
(already developed) to estimate the magnitude of nutrient loss 
associated with beetle outbreaks. 

Results 

We have co~leted all of our data collection, and have finished all of 
the analyses except those with the lysimeter data. Preliminary results 
were presented in our progress reports for 1982 and 1983 published in 
the UW-NPS Research Center Annual Reports. We published a paper dealing 
with the effects of outbreaks on tree growth and stand productivity 
(Rorrnoo et al. 1986), and are preparing a second paper on effects on 
fuels and fire risk. Both of these papers, plus a report on our 
lysimeter study and additional specific details on stand location, etc., 
will be assembled into a final project report to be submitted hopefully 
before the errl of 1988. 

Conclusions 

r.t>untain pine beetle outbreaks dramatically alter stand str~ture and 
accelerate natural forest succession by selectively killing a large 
fraction of canopy trees, thus releasing understory trees from 
suppression. 'lbtal stand productivity decreases for about 5 years, but 
usually returns to pre-outbreak levels or higher within 10 - 15 years. 
Total dead woody fuel mass increases for at least 20 years after an 
outbreak, but nearly all of this increase is in the form of large tree 
roles which do not ignite readily nor burn co~letely in nost fires. 
Therefore, the overall effect of beetle outbreaks on fire risk may be 
slight during the first 20 years, despite the very visible increase in 
large fuels. 
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