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Abstract:
Fire is the primary natural disturbance in many North American terrestrial ecosystems. However,
human exclusion of fire over the past century in grassland and forest biomes has influenced natural fire
regimes, successional trajectories, and vegetation patterns. Fire management in southwest Montana is
an excellent example of attempting to mitigate effects of fire exclusion in a fire-adapted system, and
manage native vertebrate diversity, through reintroducing fire in particular vegetation types. The
mid-elevation zone of the Deerlodge National Forest in southwest Montana is characterized as a mosaic
of 3 potential natural vegetation (PNV) types: dry upland meadow, dry conifer forest, and
valley-bottom grassland. Fire management over this landscape has been influenced by this variation, as
meadows have experienced prescribed burning since the early 1970’s (following a period of fire
exclusion) while fire has been excluded in forest vegetation over the past century. Prescribed burning
in upland meadow PNV has commenced partly under the assumption that fire limits
conifer-encroachment and maintains meadow patches through time, enhances habitat for early-seral
species, and increases regional biodiversity. In this study, I addressed the following questions: 1.) How
does fire influence landbird distributions, patterns of abundance, and diversity over 2 PNV types in
southwest Montana? 2.) Do fire-associated or early-seral bird species occur over this landscape? 3.)
How effective are current fire management practices for maintaining fire-associated or early-seral bird
populations and regional avian diversity? I sampled abundance of 52 landbird species and vegetation
structure over a postfire chronosequence in two PNV types (dry conifer forest and upland meadow)
during the 1995-1996 bird breeding seasons. Sampling points (n = 148) were distributed over 37
stands, stratified by PNV type and time-since-fire (TSF) within a PNV type. TSF was the number of
years since prescribed burning and high-severity wildfire in upland meadow and forest PNV,
respectively. Distributions of 24 bird species were explained by PNV type irrespective of fire history,
TSF only, or both variables. TSF explained variation in vegetation structure within both PNV types,
and strong associations (+ or -) among bird abundance, TSF, and vegetation structure gradients
emerged. Several bird species were early-postfire or late-seral associates within forest or meadow
PNV; although nearly all early-postfire associates occurred in forests rather than meadows.
Early-postfire forest bird communities were unique, however only a weak relationship between TSF
and avian community composition was detected in meadows. Although prescribed burning in meadows
is important for long-term persistence of this PNV type and its associated avifauna, I conclude that
current fire management (prescribed burning in upland meadows while excluding fire in forests) is not
adequate to maintain several fire-associated or early-seral bird species. In conjunction with
reintroducing fire, identifying appropriate settings within landscapes to initiate or allow burning is a
fundamental consideration, and these settings should vary according to resource management
objectives. This study emphasizes the importance of high-severity forest fire for maintaining local
populations of several bird species and regional biodiversity. 
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