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Abstract — The short-term effects of timber harvesting practices on
landbird species vary widely among species. Thus, the maintenance of
populations of all species will require a long-term management strategy that
involves maintenance of a variety of habitats over a broad landscape.

INTRODUCTION

Despite widespread timber harvesting in the Rocky
Mountains, and despite mandates (e.g., NFMA 1976) to maintain
populations of all vertebrate species on Forest Service
management areas, there are relatively few studies (18 by our
count; Hejl et al., in press) on the effects of silvicultural practices
on songbird populations. This situation can be expected to
change, now that current silvicultural treatments are beginning
to incorporate multiple objectives, including the objective to
maintain populations of nongame species. In this paper, we
review a synthesis (see Hejl et al., in press) of existing literature
that deals with effects of timber harvesting practices on nongame
landbirds in the Rocky Mountains, and we provide specific
management guidelines that address the needs of nongame
species, particularly neotropical migratory songbirds.
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METHODS

Habitat and Silvicultural Categories

We perused a wide variety of federal publications,
ornithological and ecological journals, and unpublished reports
for studies dealing with effects of timber harvesting on either
landbird or raptor communities within the Rocky Mountains.
Census data from a given study site were classified into one of
the following vegetative cover types: ponderosa pine, (2)
mixed-conifer, (3) lodgepole pine, (4) spruce-fir, (5) Cascadian
forest, or (6) aspen. Harvest method was also categorized as
cither a clearcut (where, at most, a handful of snags were left),
or an incomplete cut (any cutting treatment besides clearcut).
We do not know if "uncut" sites or “control" sites from most
studies were truly never cut. We assumed that, if anything, they
were lightly cut. We also do not know the ages of uncut stands,
but most were probably mature forests.

Synthesis of Census Data

For each study, we scored each bird species as one that
declined (-1), was unaffected (O), or increased (+]) in abundance
as a result of timber harvesting activity. The overall effect on
each species was then evaluated by calculating the average score
over all studies. Thus, a mean of -1.0 would indicate that every
study reported an increase in density in response to timber
harvesting, and a mean of 1.0 would indicate that every study
reported a decrease in density in response to timber harvesting.
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Old-growth Associates

We summarized results of studies in the Rocky
Mountains to find possible indications of old growth
associates. Four studies compared uncut or lightly cut
"old-growth" forests to immature or mature second-growth
stands, and another two studies compared birds in uncut
mature vs. old-growth forests.

Effects of Forest Fires

We reviewed the existing literature on the relationship
between forest fires and landbirds in the northern Rockies,
and also used census results from 38 sites in Montana that
burned in the 1988 forest fires (Hutto, MS).

RESULTS

Differences Between Cut and Uncut Conifer
Forests

Brown Creeper abundance differed consistently
between harvested and unharvested treatments; creepers were
always less abundant in clearcuts or partially logged forests
than in uncut areas (Table 1). Twelve other species (e.g.,
Red-breasted Nuthatch, Ruby-crowned Kinglet,
Goldencrowned Kinglet, and Mountain Chickadee) were also
always less abundant in recent clearcuts than uncut forest, but
were not always so in partially cut forests. Pygmy Nuthatch
and Pine Grosbeak were always less abundant in partially
logged areas but not so in clearcuts. In general, a large
majority of species appear to be less abundant in treated as
compared to unlogged areas (Table 1).

All permanent resident species were less abundant in
recently clearcut forests than in uncut forests, but only about
60% of the migrants were less abundant. In addition, 94% of
the residents were less abundant in partially logged forests,
while about 40% of the migrants were less abundant.

Ten species were consistently more abundant in one of
the three age categories of clearcuts or in partially cut
forests--Mountain Bluebird and Townsend’s Solitaire in
early clearcuts; Mountain Bluebird, Warbling Vireo,
MacGillivray’s Warbler, Rufous Hummingbird, American
Kestrel, and Broad-tailed Hummingbird in 10-20-year-old
clearcuts; Cassin’s Finch in older clearcuts and Calliope
Hummingbird, House Wren, and Rock Wren in partial cuts.
All species that were more abundant in logged areas are
migrants.
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Differences Between Cut and Uncut Aspen
Forests

We found only two studies on effects of logging treatments
on birds in aspen forests. These were conducted in different
areas (Utah, Colorado), and involved treatments on vastly
different scales. The combined results are equivocal, and
underscore the need for more specific, practical information for
managers.

Old-Growth and Second-Growth Associates

No species was consistently more abundant in old-growth
or mature second-growth stands across four studies that
compared such stands. In general, however, woodpeckers and
nuthatches were more abundant in old-growth than in mature
second-growth stands. In two of four studies, six species (Hairy
Woodpecker, Western Wood-Pewee, Brown Creeper,
Golden<crowned Kinglet, Swainson’s Thrush, and Townsend’s
Warbler) were relatively more abundant in old-growth stands
and four species (Dusky Flycatcher, Solitary Vireo, Chipping
Sparrow, Brown-headed Cowbird) were relatively more
abundant in mature, second growth stands. All but two of these

species are migrants.

Raptors

Only three raptor species were sampled adequately enough
to be listed in our assessment of bird presence in various logging
treatments across forests in the Rocky Mountains (Table 1).
Northern Goshawk appeared to be positively affected by young
clearcuts, and negatively affected 10-20 years later. Red-tailed
Hawks and American Kestrels were, on average, positively
affected by clearcuts.

A review of the owl (vis-3-vis timber harvesting) literature
suggests that at least three owl species may be associated with
old-growth habitats in the Rocky Mountains—Flammulated Owl,
Mexican Spotted Owl, and Boreal Owl.

Effects of Forest Fires

Fire is the single-most important factor influencing the
development of landscape patterns in the northern Rockies
(Habeck and Mutch 1973, Gruell 1983, Agee 1991). Moreover,
landbird communities associated with standing dead "forests”
that characterize early post-fire habitats are unique and distinctly
different from clearcuts (Hutto, MS). The distinctness is largely
due to the relative abundance of species that are nearly restricted
in their habitat distribution within the Rocky Mountains to early
post-fire conditions (e.g., Black-backed Woodpecker), and to
species not restricted to, but relatively abundant in, early
post-fire habitats (e.g., Olive-sided Flycatcher). These



Table 1. — Indices of the tendency for a bird species to be more or less abundant in clearcut or partially cut forest than in uncut
forest. A given study was scored according to whether the species increased (+1), decreased (-1), or was unaffected by
cutting (0). Values in table are averages of these scores over all studies in which the species was recorded. Species are
listed in order from -1.00. Sample sizes in parentheses. This table was taken directly from Hejl et al., in press.

Clearcuts
NTMB® Partially

Species® status 0-10 yrs 10-20 yrs 20-40 yrs Cut
Red-breasted Nuthatch P -1.00 (8) -1.00 (4) -1.00 (3) -0.70 (10)
Brown Creeper B -1.00 (8) -1.00 (5) -1.00 (3) -1.00 (12)
Golden-crowned Kinglet P -1.00 (8) - - ~0.60 (10)
Ruby-crowned Kinglet B -1.00 (8) -1.00 (4) ~1.00 (3) ~0.40 (10)
Mountain Chickadee P -1.00 (7) -1.00 (5) 0.00 (3) -0.77 (13)
Winter Wren P -1.00 (6) - - -0.20 (5)
Varied Thrush P -1.00 (6) - - -0.75 (4)
Townsend's Warbler A -1.00 (6) - - -0.40 (5)
Black-capped Chickadee P -1.00 (5) - - -0.67 (3)
Swainson's Thrush A ~1.00 (5) - - -0.50 (6)
Three-toed Woodpecker P ~1.00 (4) -1.00 (3) - -0.50 (6)
Solitary Vireo A -1.00 (4) 0.00 (4) - 0.33 (9)
Evening Grosbeak P -1.00 (3) - - -
Hammond's Flycatcher A - -1.00 (3) - -
wWhite-breasted Nuthatch P - -1.00 (3) - -0.14 (7)
Pygmy Nuthatch P - - - -1.00 (5)
Cooper 's Hawk B - - - -0.67 (3)
Violet—-green Swallow A - - - -0.60 (5)
Gray Jay P -0.75 (8) -1.00 (3) 0.00 (3) -0.25 (4)
Warbling Vireo A ~-0.75 (4) 1.00 (3) - 0.33 (9)
Western Tanager A -0.75 (4) -1.00 (4) - 0.09 (11)
Orange—-crowned Warbler A -0.67 (3) - - -0.50 (4)
Yellow-rumped Warbler B -0.67 (9) -0.67 (6) 0.67 (3) -0.46 (13)
Hairy Woodpecker P -0.62 (8) -0.67 (6) -0.33 (3) -0.25 (12)
Common Nighthawk A - -0.67 (3) - -0.50 (4)
Red Crossbill P - -0.25 (4) - -0.33 (3)
Red-naped Sapsucker B -0.60 (5) -0.25 (4) 0.67 (3) 0.17 (6)
Clark's Nutcracker P -0.60 (5) - - 0.33 (3)
Hermit Thrush B -0.60 (5) -1.00 (3) - ~-0.80 (10)
Black-headed Grosbeak A -0.60 (5) 0.20 (5) 0.22 (9)
Steller's Jay P -0.50 (4) 0.00 (4) - -0.29 (7)
Common Raven P -0.43 (7) -0.33 (3) - -0.17 (6)
Pine Siskin B -0.38 (8) -0.17 (6) 0.00 (3) -0.08 (12)
Northern Flicker B -0.37 (8) 0.33 (6) 0.33 (3) -0.17 (12)
Pine Grosbeak P -0.33 (3) - - -1.00 (3)
Cassin's Finch B -0.33 (3) -0.50 (4) 1.00 (3) 0.60 (5)
Western Wood-Pewee A -0.20 (5) - - -0.50 (4)
Fox Sparrow B -0.20 (5) - - -
MacGillivray's Warbler A -0.17 (6) 1.00 (3) - 0.17 (6)
American Robin B -0.10 (10) 0.33 (6) 0.33 (3) 0.15 (13)
Rufous Hummingbird A 0.00 (5) 1.00 (3) - 0.33 (3)
House Wren A 0.00 (3) -0.25 (4) - 0.86 (7)
Wilson's Warbler A 0.00 (5) - - =
Williamson's Sapsucker B - - - 0.00 (S)
Cordilleran Flycatcher A - - - 0.00 (6)
Western Bluebird B - - - 0.20 (5)
Chipping Sparrow A 0.13 (8) 0.50 (6) - 0.60 (10)
Olive-sided Flycatcher A 0.20 (10) 0.00 (3) - 0.67 (9)
Red-tailed Hawk B 0.33 (3) 0.33 (3) - 0.33 (3)
Tree Swallow B 0.33 (3) - - -
white-crowned Sparrow B 0.40 (5) - - -
Dark-eyed Junco B 0.60 (10) 0.67 (6) 0.67 (3) 0.38 (13)
Northern Goshawk B 0.67 (3) -0.75 (4) - -
Mourning Dove B 0.67 (3) 0.33 (3) - 0.67 (3)
Townsend's Solitaire B 0.80 (5) 0.00 (5) 0.00 (3) -0.25 (8)
Mountain Bluebird B 1.00 (7) 0.80 (5) - 0.67 (6)
Lincoln's Sparrow A - 0.67 (3) - -
American Kestrel B - 1.00 (3) - -
Broad-tailed Hummingbird A - 1.00 (3) - 0.25 (4)
Calliope Hummingbird A - - - 1.00 (3)
Rock Wren B - - - 1.00 (3)

:Only those results from sample sizes greater than three are included in the table.

Neotropical migrant (NTMB) status, as designated in the Partners in Flight Newsletter (1992,
Vol. 2, No. 1, p. 30): A = long-distance migrant species, those that breed in North America and
spend their nonbreeding period primarily south of the United States, B = short-distance migrant
species, those that breed and winter extensively in North America, P = permanent resident
species that primarily have overlapping breeding and nonbreeding areas.
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