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McCielland, B. Riley, Ph.D., Winter 1977 Forestry

Relationships Between Hole-nesting Birds, Forest Snags, and Decay
2n Nester? Larch—Douglas-fir Forests of the Northern Rocky Mountains
489 pp.

Director: Sidney S. Frissell 5 SF

Nest tree and nest site preferences of hole-nesting birds were
studied in the western larch (Larix occidentalis)--Douglas-fir
(Pseudotsuga menziesii) forest cover type of northwestern Montana.
The objectives of the study were to: 1) locate and characterize
active nest trees, 2) identify habitat characteristics which have
a major influence on the density and distribution of hole-nesting
birds, and 3) provide management recommendations.

Three hundred and ten active nests were located, primarily by
following vocalizations and flight paths. Twenty bird species
(nine of which were woodpeckers) and 14 tree species were repre-
sented. Fifty-two percent of the nest trees (all species) were
snags (standing dead trees); 48 percent were live trees (79 percent
of which had broken or dead topsg

Preference for broken-top western larch was highly significant
(P <.01). With few exceptions larch nest trees were infected with
heartwood decay caused by Fomes laracis or F. pini. Larch nest
trees averaged 26.4 inches dbh (67.1 centimeters), and were typ-
ically old (>200 years). Douglas-fir is the most common tree on
many sections of the study area but is not a preferred nest tree
because snag decay progresses rapidly and soon involves sapwood.
In contrast, western larch heartwood decay progresses slowly and
the sapwood remains relatively unaffected for many years, pro-
viding a firm shell around softened heartwood.

The Yellow-bellied Sapsucker (Sphyrapicus varius) is the most
common woodpecker in the study area. The Pileated Woodpecker
(Dryocopus pileatus) is the most sensitive to timber cutting
practices and can be considered an indicator taxon. A pair of
this species uses a feeding territory of 500 to 1000 acres.
Pileated Woodpeckers and Yellow-bellied Sapsuckers are “path-
finders," usually excavating new nest cavities each spring;
abandened cavities are then available for use by hole nesters
incapcLic of excavation. Optimum habitat for most hole nesters
is old-growth larch on productive sites, particularly near wet
areas.

Management recommendations presented include jdentifying old-
growth stands to be managed by reservation or selective cutting
and 1ong rotations (>300 years); maintenance of snags in patches
rather than simply by a snag per acre rule; and incorporating
habitat needs for hole nesters at an early stage in unit planning.
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CHAPTER 1

INTRODUCTION

Destruction of essential habitat has been an instrumental
factor in the extirpation or extinction of many wildlife species.
Increasing demands are being placed on lands for subdivision, mining,
timber harvesting, and other uses which may.directly conflict with
the objective of maintaining diverse and self -perpetuating natural
communities of plants and animals.

In this study I have concentrated on an ecologically and bio-
logically unique group of birds, the hole or cavity nesters, whose
habitats are jeopardized primarily by current and projected timber
harvesting and residue utilization practices and in some areas by

firewood gathering.

Study Objectives

The objectives of this research were to provide answers to

the following questions. In the western larch (Larix occidentalis)-

Douglas-fir (Pseudotsuga menziesii) cover type of the northern Rocky

Mountains, represented by the Flathead National Forest study area,

(1) are there identifiable characteristics which make certain types of



snags or trees more likely to be used as nest sites by hole-nesting
bird species? (2) Are there identifiable habitat characteristics which
have a significant influence on the density and distribution of hole-
nesting birds? (3) Based on answers to the above questions, what
guidelires can be developed to place the management of forest snags

and trees used by hole-nesting birds on an ecologically sound basis?

Study Rationale

In the northern Rocky Mountains, forest snags (standing dead
trees) and dead or decaying portions of living trees are e§sential as
nesting or feeding sites for many species of birds (Bent 1923-1948,
Headstrom 1970). Fire, insects, diseases, lightning, and other
factors produce isolated snags within the living forest. In other
situations major ecological disturbances, particularly wildfires and
insect epidemics, produce extensive groupings of dead or partially
dead trees (snag patches) (Figs. 1 and 2). These snag patches fre-
quently persist as dominant elements in successional shrub-field
communities and may be surrounded, over time, by a newly develop-
ing forest. Such snag patches often attract large numbers of insectiv-
orous hole-nesting birds which feed on bark beetles and wood borers
(Yeager 1955, Blackford 1955, Baldwin 1960, Koplin 1969).

Forest management practices have, until recently, discrimi-

nated against snags. Snags were thought to represent obstacles to



Fig. 1.

Snags --the role of lightning and fire.

Top. Lightning may produce isolated snags or small
groups of snags within a forest.

Bottom. Lightning may ignite a forest fire which produces
large areas of snags (snag patches). Tall larch
snags from a previous fire can be seen below
smoke area.
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Fig. 2. Snags--isolated or surrounded by forest.

Top. An isolated snag left in the middle of an area
otherwise clearcut. This tree was used as a
nest site by an American Kestrel in 1974.
Arrow points to nest hole.

Bottom. Western larch snags (about 3/acre) within a
young-growth forest of lodgepole pine. This is
a typical scene in the Flathead National Forest,
where large areas burned in the 1920's.






efficient forest management. Snags were considered fire hazards as
well as safety hazards to loggers and recreationists. Culls (living
trees with sufficient decay to make them unmerchantable) have been
removed in sanitation cuttings to eliminate genetically inferior trees,
to eliminate trees of supposedly low aesthetic appeal, and to make
room for the growth of healthy trees.

Now, as the interrelationships between these 'undesirable”
trees and wildlife in the forest ecosystem become more evident, some
managers are beginning to acknowledge the value of snags and culls
and to consider them more positively in management plans. If such
consideration is to be effective and of long-term value, it must be
based on an understanding of the characteristics of snags and culls
and other habitat components required by each bird species.

Lennartz and Bjugstad (1975:328) reported that the consensus
of the Symposium on Management of Forest and Range Habitats for
Nongame Birds was that ''management of nongame birds and their
habitats is a relatively new resource issue and there is a veritable
dearth of information for formulating and assessing management
programs. "

Forest land managers are often confronted with the decision
whether to permit the cutting of snags for fire presuppression, salvage
logging, firewood, or as part of a regular harvest cutting. Managers

must also determine whether an area should be cut at all or if



considerations other than timber (e. g., bird habitat) are of higher
priority. At this time, particularly in the northern Rocky Mountains,
such decisions must be made without the benefit of basic quantitative
data concerning the characteristics of snags, or trees with heartwood
decay, that are important to hole-nesting birds. An objective assess-
ment of the adverse impact such cutting may have on the area's
avifauna has been impossible.

The research upon which this dissertation is based was
designed to answer some of the questions bearing on such management
decisions. An intensive study of hole-nesting birds in the northern

Rocky Mountains has not been described in the literature previously®

Increasing Attention Directed Toward Nongame Birds

With the exception of several species of ducks, hole-nesting
birds are nongame species. Nongame birds have received increasing
attention in the past few years. They are important sources of
pleasure to many observers who seek satisfaction in aesthetic value
associated with wildlife. In 1968 bird watching and photographing
amounted to 9,900,600 use-days on national forests. This was one-
fourth of the total wildlife use (Hooper and Crawford 1969). The
Department of Interior (USDI 1974) predicted that 13 million
Americans will go bird watching by 1986, each averaging 18 days

participation per year. Payne and DeGraff (1975) estimated that total



expenditures for the enjoyment of nongame birds in 1974 was $500
million. The Bureau of Outdoor Recreation reported that in 1970 an
estimated 1,220,000 people in the Pacific and Mountzain states partici-
pated in bird watching (USDI 1972). In spite of this interest, relatively
little is known about the habitat requirements of nongame birds. This
is particularly true for hole-nesting species in the northern Rocky
Mountains. Of additional importance to forest managers are the
insectivorous feeding habits of most hole-nesting birds. Hole nesters
such as woodpeckers, nuthatches, and chickadees consume great
quantities of forest insects, but long-term impacts are not well
understood.

The National Environmental Policy Act of 1969 requires that
federal land managing agencies recognize the importance of all eco-
system components. Thus, by law, the impact of land use practices
on the avifauna must be given consideration and evaluated in environ-
mental impact statements.

The Public Land Law Review Commission (1970:160)
elaborated on the lack of attention given to nongame species:

Game and nongame species of resident wildlife should be
given equal attention in the administration of public lands. The
Commission is concerned over the lack of attention given non-
game species of wildlife in public land management. . . the
federal land-administrating agencies devote relatively little
resource management effort or attention to birds, mammals,

and reptiles in this category. We believe the resulting imbalance
in resource management policy must be redressed.



Ecology of Hole Nesters

At least 177 bird species have been recorded as nesting
within the area covered by this study (Skaar 1975). Thirty-four
species (19% of the total) are hole (cavi;y)-nesting birds (Table 1).
Jackman (1974a) reported 18% of the species which breed in Oregon
are cavity nesters. About 17% of the passerines of eastern North
America are hole nesters (von Haartman 1957).

Because nests in holes are safer than open nests and because
of the intense competition for hole-nest sites, the biology and
behavior of hole-nesting birds show unique evolutionary adaptations
(von Haartman 1957). Nice (1939) reported 66% survival for hole
nesters and 46% for open nesters. Other sfudies have confirmed this
comparison. Evolutionary changes in territorial behavior, courtship,
egg color, clutch size, incubation period, and nesting period are
described by von Haartman (1957). He states that hole-nesting
species are more likely to have larger clutches, longer incubation
and nestling periods, greater number of subspecies, to be resident
rather than migrant, and to begin nesting earlier in the season. He
hypothesized that a species' taxonomic position explains exceptions
to these adaptations; species which are most ancient evolutionarily
best fit the pattern.

Hole nesters are divided into two groups: primary and

secondary (Figs. 3 and 4). Secondary hole nesters have probably



to Table 1.

Primary hole nester--in this area the woodpeckers (Picidae).
Secondary hole nesters.

Opportunistic--may either excavate their own nest hole or
utilize abandoned cavity, depending on tree types and hole

availability.

Resident--major numbers found in study area year -round,
although some individuals of the species may migrate.

Migratory--most individuals of the species leave study area
for winter. A few individuals may remain, e.g., Common
Flicker.

Nesting in study area previously confirmed (Skaar 1975).
Active nest or roost located during this study.

Latilong (Skaar 1975) of nests.

Rare in main study area.

Goldeneye species unidentified.

Occasionally nests in holes in trees.

Hypothetical in main study area.

Dependent young seen in study area.

Lewis' Woodpecker may nest in holes excavated by other
woodpecker species (Bock 1970).

Brown Creeper builds nest in gap between snag and piece of
bark curling off snag.

Nest in a chimney at West Glacier, Montana.
Nest in a nestbox at Bigfork, Montana.

Nest in aspen, fence posts, and walls of buildings.



Table 1. Hole-nesting bird species in study area (including hypothetical).

Bird species PS,O RM N A L
r 0l. Wood Duck (Aix sponsa) S M X
02. Common Goldeneye (Bucephala clangula) S M X} a
03. Barrow's Goldeneye (Bucephala islandica) S M xf X 2
G4. Bufflehead {Bucephala albeola) ) M X
% 05. Harlequin (Histrionicus histrionicus) S M X
06. Common Merganser (Mergus merganser) S M X
r 07. Hooded Merganser (Lophodytes eucallatus) S M X
h* 08. Prairie Falcon (Falco mexicanus) S M
hr#*09. Merlin (Falco columbarius) S M
10. American Kestrel (Falco sparverius) S M X X 3
11. Great Horned Owl (Bubo virginianus) S R X
11a. Barred Owl (Strix varia) S R d
12, Saw-whet Owl (Aegolius acadicus) S R X 2
13. Pygmy Owl (Glaucidium gnoma) S R
14. Vaux's Swift (Chaetura vauxi) S M X x'3
15. Common Flicker (Colaptes auratus) PO M X X 2,3
16. Pileated Woodpecker (Dryocopus pileatus) P R X X 2,3
¢ 17. Lewis' Woodpecker (Asnydesmus lewis) PO M X X 3
18. Yellow-bellied Sapsucker (Sphyrapicus varius) P M X X 2,3
19. Williamson's Sapsucker (Sphyrapicus thyroideus) P M X X 2,3
20. Hairy Woodpecker (Dendrocopus villosus) P R X X 2,3
21. Downy Woodpecker (Dendrocopus pubescens) P R X X 2,3
22. Black-backed Three-toed Woodpecker (Picoides arcticus) P R X X 2,3
23. Northern Three-toed Woodpecker (Picoides tridactylus) P R X X 2,3
h 24. Ash-throated Flycatcher (Myiarchus cinerascens) S R
h* 25. Say's Phoebe (Sayornis saya) S M
r* 26. Western Flycatcher (Epidonax difficilis) S M
* 27. Violet-green Swallow (Trachycineta thalassina) S M X
28. Tree Swallow (Iridoprocne bicolor) S M X X 2,3
29. Black-capped Chickadee (Parus atricapillus) S,0 M X X 3
30. Mountain Chickadee (Parus gambeli) S R X X 2,3
r 31. Boreal Chickadee (Parus hudsonicus) S,0 R X
32. Chestnut-backed Chickadee (Parus rufescens) S R X 3
r 33. White-breasted Nuthatch (Sitta carolinensis) S R X
34. Red-breasted Nuthatch (Sitta canadensis) S,0 R X X 2,3
r 35. Pygmy Nuthatch (Sitta pygmaeca) S,0 R X X*2
b 36. Brown Creeper (Certhia familiaris) S R X X 2,3
37. House Wren (Troglodytes aedon) S M X X
38. Winter Wren (Troglodytes troglodytes) S R X
r 39, Western Bluebird (Sialia mexicana) S M X
40. Mountain Bluebird (Sialia currucoides) S M X X 3
41. Starlirg (Sturnus vulgaris) S M X X2
42, Song Sparrow (Melospiza melodia) S M X




Fig. 3. A primary hole nester--the Pileated Woodpecker. Primary
hole nesters usually excavate their own nesting cavities.






Fig. 4.

Secondary hole nesters.

Top.

Bottom.

Mountain Bluebird--a secondary hole nester that
uses abandoned woodpecker cavities or cavities
resulting from decay.

Red-breasted Nuthatch--a secondary hole nester
that is opportunistic (it may excavate its own nest
cavity in soft wood or use abandoned woodpecker
holes in harder woods). Most hole nesters are
insectivorous. This nuthatch is feeding
lepidopteran insects to its nestlings.
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adopted the hole-nesting habit more recently than the primary hole
nesters, the woodpeckers, whose nest building strategy is more
ancient evolutionarily. The two groups differ in the following ways

(after von Haartman 1957):

Primary Hole Nesters Secondary Hole Nesters
Usually excavate their own May qr may not excavate
nest hole (Flickers often do (chickadees and nuthatches
not) are capable of excavation)
Do not construct lining inside Construct second nest
nest hole inside cavity
Lay white eggs Lay cryptic-colored eggs
Young without natal down Young with natal down

Although total numbers of hole nesters vary from one type of
habitat to another the ratio of excavating pairs to nonexcavating pairs
is relatively constant. Haapanen (1965) found the ratio in various
habitats in Finland remained one:two. Jackman (1974b) reported a
ratio of two:three based on a review of the literature.

Most hole-nesting birds are insectivorous (von Haartman
1957, Beebe 1974, Balda 1975). They play important roles as
predators on forest insects. Coppel and Sloan (1970) described the
role of bird predation on larch casebearer and pine sawfly populations.
Other studies of the effectiveness of hole-nesting birds as predators
on insects have been reperted by Freiberger (1927), Hutchison (1951),

Knight (1957), Chiarabba (1964), Duderstadt (1964), Baldwin (1968a
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and b), Sloan and Coppel (1968), Koplin (1969 and 1972), Koplin and
Baldwin (1976}, Shook and Baldwin (1970), McCambridge and Knight
(1972), Massey and Wygant (1973). Pierovich et al. (1975:221)
reviewed work on bird-insect relationships. They summarized:

Workers studying the effects of avian predation in injurious
insects generally conclude that birds. . . play an important role
in preventing or extending the period between epidemic insect
outbreaks. . . .

Beebe (1974:27) provided an important review of many studies con-
cerning avian predation on insects. He summarized:

With few exceptions the conclusions of literally hundreds of
papers dealing with the impact of avian predators on their insect
prey have been that, in many instances, birds act as important
components of natural biological regulation of insect population
dynamics at endemic, or ''normal’ population levkls. In some
rather unusual circumstances birds may act together, each
species and sometimes each sex in its own specialized way, to
be a major cause of the suppression of an insect outbreak. Most
authors agree, however, that the most important role of birds is
in the prevention of insect epidemics, rather than their suppres-
sion. This important role is probably still underestimated
because the vast majority of research has been conducted during
insect epidemics in which the sheer numbers of insects simply
overwhelm the birds' ability to exert regulatory influence.

Rationale for Concentrating on Nest
Tree Characteristics

Bird species which nest in holes in trees are, with few
exceptions, unable to nest in the open when suitable trees are unavail-
able. The Common Flicker is by far the most adaptable of the picids
which are found in the study area, or anywhere in North America. In

various areas active nests have been found in banks (Potter 1930,
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Verbeek 1974), on the ground (Wray 1965, Dennis 1969), and on a
lawn (Spofford 1969). Pistorius (1975} found a Purple Martin (Progne
subis)--a hole-nesting species not found in the study area--nesting on
the ground.

Primary hole nesters (with the possible exception of the
Flicker) cannot nest where suitable snags or decaying trees are not
present in the northern Rocky Mountains. If snags or trees with
suitable preexisting cavities are not available, the secondary hole
nesters are absent unless suitable artificial sites are available. The
presence of a suitable snag or tree is thus an absolute requirement
for hole-nesting spécies in natural envifonments. Nest boxes may
partially substitute for snags or trees as nest sites for some
secondary hole nesters (Beebe 1974), but they are rarely used by
primary hole nesters, are expensive to maintain,. and are deficient
aesthetically (Anon. 1976).

My research was designed to concentrate on an evaluation of
nest tree characteristics and the habitat surrounding nest trees
because previous workers have concluded that the availability of nest
snags and trees usually are the most important limiting factor
affecting the hole-nesting group of birds (Bruns 1957, von Haartman
.1 957). Jackman (1974a) stated: 'There is a great deal of evidence
demonstrating that the density of hole-nesting pairs is limited pri-

marily by the number of available holes. " Based on an extensive
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literature review concerning relationships between insectivorous hole-
nesting birds and forest management, Beebe (1974) concluded that in
most cases the most important limiting factor affecting hole-nesting
birds is the availability of suitable holes or suitable trees in which

holes can be excavated.

Long-range Perspective

No species of hole-nesting bird in the northern Rocky
Mountains is formally listed as endangered or threatened. In other
areas, where the removal of' snags and old growth forest has pro-
ceeded more rapidly, critical conditions have developed for a number
of species. Parallels can be drawn between what happened to Ivory-

billed Woodpecker (Campephilus principalis) habitat in the Southeast

and what is happening to woodpecker habitat in the northern Rocky
Mountains. As long ago as 1911 Beal recognized that man was placing
the Ivory-billed Woodpecker (the largest woodpecker in North
America) on a path to extinction. This species originally occupied all
the heavily wooded bottomlands from eastern Texas east to the
Atlantic and from southern Indiana and Illinois south to the Gulf. In
1911 Beal commented that it was confined to the lower Mississippi
Valley and Gulf States and was nowhere numerous. Tanner {(1942)
estimated that only 22 Ivory-bills were extant in 1939. Dennis (1967)

estimated between 5 and 10 pairs survived in the Neches River Valley
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of Texas in 1967. According to Dennis (1967) and Tanner (1942), the
Ivory-bill needed large, mature timber and a continuing supply of
recently killed trees to accommodate its specialized diet of buprestid
or cerambycid larvae. It was thus known as a "disaster'' species,
moving into areas where numerous trees had been killed by flooding,
fire, or insects (Dennis 1967).

No authenticated Ivory-bill sighting has been reported since
Dennis' (1967) article. The race of Ivory-billed Woodpeckers that
inhabited the United States may now be extinct, although some faint
hope remains. Hamilton (1975) reported seeing what he thought was
an Ivory-bill near Baton Rouge, Louisiana, in November 1974.

The Red-cockaded Woodpecker of the southeastern United
States is now listed as endangered. It nests, almost without exception,
in the trunks of living pines infected with Fomes pini heartrot (Ligon
1970, Jackson 1974). To survive, this species needs old trees sus-
ceptible to heartrot (Lay and Russell 1970); foresters have generally
considered such trees undesirable.

The International Union for the Conservation of Nature Red
Data Book lists six species of woodpeckers that are considered either
rare or endangered. Unenlightened forestry practices are probably

largely to blame (Beebe 1974). Short (1973b) reported that the

Okinawa Woodpecker was endangered because of wood-gathering, wood-

cutting, forest clearing, and other activities affecting natural forests.
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The species requires undisturbed forest with rotting trees and snags.

The Blue List published in American Birds by the National

Audubon Society is made up of those species which, in all or a signif-
icant part of their range, currently exhibit potentially dangerous,
apparently noncyclical population declines (Arbib 1975). It is meant
to be an early warning system. Hole-nesting species observed in the
study area and also on the list are: American Kestrel, Lewis' Wood-
pecker, Hairy Woodpecker, and Mountain Bluebird.

In the northern Rocky Mountains there appears to be
sufficient suitable habitat remaining to sustain a representative, self-
perpetuating population of all the indigenous hole-nesting species.

But indications point to a time, in 20 to 40 years, when this may not
be the case. If, as now seems possible, nearly all unreserved
commercial old-growth stands are removed from areas such as the
Flathead National Forest (USDA 1967), hole-nesting species with
large territories and with a requirement for forests with large
decaying trees may be found only in reserved areas such as parks
and wildernesses. It is possible that managers and the public may
consciously choose such an outcome and opt for intensive forest
utilization on all lands that will support it. But with a continuing
expansion of the information provided by this study and recent works
from other areas (especially Gale 1973, Conner 1973a, Jackman

1974a, Beebe 1974, Balda 1975, Bull 1975, Scott and Patton 1975,
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Thomas et al. 1976, and Raphael et al. 1976), lack of information on
which to base priorities and predictions will no longer serve as a
valid disclaimer.

Land managers can repeat the pattern followed with the
Ivory-billed Woodpecker--by default or choice--or choose to retain
essential habitat for hole-nesters. The present pattern of timber
cutting could result in the loss of several species (or at least force
them into endangered or threatened status) and could reduce many
populations to widely scattered remnants. In someé instances minor
modifications in cutting practices could result in maintenance of

favorable habitat at a low cost in terms of forest products forgone.

Literature Review

An extensive search was conducted for literature concerning
hole-nesting birds and forest snags. The References section contains
over 600 entries. Basic references which contain general informa-
tion relevant to this study include Bent's (1923, 1925, 1937, 1938,

1939, 1942, 1946, 1948) Life Histories of North American Birds;

Ridgway and Friedmann's (1901-1950) Birds of North and Middle

X

America (detailed species descriptions); Reed’'s (1904) North

American Birds Eggs; Herrick's (1911) early work on nests and nest

building; and Headstrom's (1970) guide to nests.

Sources of specific information on hole nesters include
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von Haartman's (1957) classic discussion on adaptations in hole-
nesting birds, and Sielmann's (1957, 1960) observations of the
insides of active woodpecker nest cavities. In Montana, works by
Saunders (1921), Hand (1969), and Skaar (1975) are important
references on distribution. Weydemeyer and Weydemeyer (1928)
and Weydemeyer (1975) presented data on the nesting and population
status of birds in northwestern Montana and included many wood-
peckers and other hole nesters. Power (1966) studied the biology of
the Mountain Bluebird in Montana. Other original studies on hole-
nesting species have been conducted by Kilham (numerous citations in
References) in the Northeast and Southeast. Of particular interest
are his articles on the Pileated, Hairy, and Downy Woodpeckers and
Red-breasted Nuthatches. Work by Hoyt (J. S. Y. and S. F. 1941-
1957) on the Pileated Woodpecker was done primarily in New York.
Lawrence (1967) studied the Yellow -bellied Sapsucker, Hairy Wood-
pecker, Downy Woodpecker, and Common Flicker near Pimisi Bay,
Ontario, and produced a useful monograph. Short worked on Flickers
(1971a and b) and three-toed woodpeckers (1971c, 1974). McLaren
(1962) studied nest-site competition in a group of hole-nesting birds in
British Columbia. Kelleher (1963) studied hole nesters in the same
area.

Recent management-oriented studies of hole-nesting birds

include Conner's (1973) study of the effects of various forest cutting
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practices on several species of woodpeckers, including the Pileated
Woodpecker, in the Southeast. Gale (1973) studied snags used by
birds in Oregon and made recommendations for leaving snags for hole-
nesting birds.

Scott and Patton (1975) described cavity-nesting birds and
nest sites in Arizona and New Mexico. Balda (1975) discussed rela-
tionships between secondary cavity nesters and snags in the south-
western United States. Bull (1975) studied the Pileated Woodpecker in
eastern Oregon and made recommendations related to forest manage-
ment practices.

The Symposium on Management of Forest and Range Habitats
for Nongame Birds held in Tucson, Arizona in 1975 produced a
number of relevant papers, e.g., a discussion of silvicultural options
and habitat values in coniferous forests by Thomas et al. (1975).
Thomas et al. (1976) presented guidelines for snag management
related to hole-nesting birds in Oregon and Washington. Their
recommendations and the U.S. Forest Service's (USDA 1874a) guide-
lines on wildlife habitat considerations in Tussock Moth Salvage Areas
in Oregon provide entirely new approaches to snag management
(discussed in more detail in Chapter XIII).

In the past few years several literature reviews related to
hole-nesting birds have been produced. Beebe (1974) reviewed

literature on the relationships between insectivorous hole-nesting
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birds and forest management. Jackman's (1974a and b) reviews dealt
with the characteristics of woodpeckers of the Pacific Northwest and
their role in forests. Trimble (1975) produced an annotated bibliog-
raphy on nongame birds of the West. A California study committee on
snags (Anon. 1976) reviewed some of the pertinent literature on hole
nesters.

This review summarizes only the more general literature on
hole-nesting birds and their management. More specific references

to relevant studies are included throughout the narrative.



CHAPTER 1II

STUDY AREA

Geographic Location of Study Area and
Description of Coram Experimental Forest

My study was conducted in northwestern Montana on portions
of the Flathead National Forest (approximate latitude 48°N, longitude
114°W) and a few adjacent areas within Glacier National Park. The
National Forest includes 2,355,366 acres (953,193 ha) lying within
Flathead, Powell, Missoula, Lake, Lewis and Clark, and Lincoln
counties. The study area included portions of Skaar's (1975) latilongs
2, 3, 14, and 15.

Field research was concentrated on the Coram Exjerimental
Forest (CEF), located about 2 miles (3.2 km) east of Martin City,
Montana, and 8 miles (12. 9 km) south of Glacier National Park (see
Fig. 5). The following general description of the Experimental
Forest is excerpted from a U.S. Forest Service fact sheet and

updated:

The Coram Experimental Forest was established in 1913. It
includes 7,460 acres [3,019 ha], which are chiefly in the western
larch—Douglas-fir timber type. Elevations range from 3,500 to
6,300 feet [1,067 to 1,920 m] above sea level, with an annual
precipitation of 35 inches [89 cm in the Abbot Creek Basin].
Active research began in 1946, The research program is

22



Fig. 5. Location of the study area. Specific locations commonly
referred to in the narrative are also shown.
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carried on by the Intermountain Forest and Range Experiment
Station. Fire protection, road maintenance, and sale of timber
from experimental cuttings are conducted by the Flathead
National Forest. Originally the forest supported about 81.5
million board feet of merchantable timber {of which 33.8 million
board feet (R. Shearer, pers. comm. ) have been cut to date
(1976). In 1974 one million board feet were harvested using the
skyline logging method. An interdisciplinary team is evaluating
the environmental impact of this cutting. ]. A block of 811 acres
[328 ha] set aside as a natural area for scientific study and
observation contains 14.5 million board feet. The balance,

33.2 million board feet, remains available for further experi-
ments.

The CEF is a "biosphere reserve,' part of UNESCO's
international system of reserves with primary objectives of conser-
vation of genetic diversity, environmental research, and education
(Franklin 1977). Timber, terrain, soils, and wildlife are repre-
sentative of much of western Montana and northern Idaho (USDA
1974b, Klages et al. 1976). All of the major vegetation types on the
CEF are present in nearby Glacier National Park. A comprehensive
treatment of the vegetation of the Park was presented by Habeck
(1970a).

Experimental cutting units were inventoried in detail by the
U.S. Forest Service prior to skyline logging in 1974 (Fig. 6). The
inventories provided a sampling of tree species composition, mean
dbh (diameter at breast height) and tree height, and other measure-
ments which were used as comparisons with similar measurements

for the active nest trees that were located during the study. Repre-

sentative data are summarized in Tables 2 through 4. A total sample



Fig. 6. Sample blocks totaling 80.8 acres, on the Coram
Experimental Forest.
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acreage of 80.8 acres (blocks 11, 13, 21, and 23) was used. Compo-
sition by tree status and mean dbh and heights on the sample plots are
shown in Table 2. On the CEF 80.8-acre sample area, there are

about five live Douglas-fir (Pseudotsuga menziesii) to each live

western larch (Larix occidentalis). There are about 6% more Douglas-

fir snags than larch snags. Combining all tree species, intact-top
snags outnumber broken-top snags three to two. The sample area is
typical of much of the western larch—Douglas-fir cover type, which
was the focus of this study.

Other tabulations illustrate the character of the forest on the
sample plots. Table 3 shows total numbers, mean _dbh, and mean
height for all species (live trees) on the sample area. Table 4 shows
the mean dbh and height of the 10 largest live trees on each block.

The U.S. Forest Service agrees to leave as many snags and
stubs as possible in portions of blocks 11 and 22 for future research
on use by hole-nesting birds. Dr. 3id Frissell, Curt Halvorson, and
I marked 408 snags and stubs in block 11 and about 20 in block 22, in
the spring of 1974. Many of these snags were lost during the skyline

logging in 1974, but a sufficient number remain for future study.

The Flathead National Forest--Description of the Forest

In 1972, the Environmental Protection Agency contracted the

University of Montana Biological Research Station to compile existing
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Mean dbh and mean height of 10 largest trees (three species)
on sample plots, Coram Experimental Forest. Only live
trees (minimum dbh 9 inches) with live intact tops were
included in this tabulation.

. Mean dbh Mean height
Block Acres Tree species (inches) (feet)
11 35.1 Western larch 25.6 148. 7
Douglas-fir 27.3 131.8
Engelmann spruce 23.5 102.0 (2 trees)
13 11.5 Western larch 26.5 153.0
Douglas-fir 27.6 134.7
Engelmann spruce 21.5 116.6
21 21.6 Western larch 24,8 150. 2
Douglas-fir 24.3 118.2
Engelmann spruce 25.0 116.0 (2 trees)
23 12.6 Western larch 25.6 139.8
Douglas-fir 30.9 139.0
Engelmann spruce 19.7 109.0 (3 trees)
Western larch 25.6 147.9
(65.0 cm) (45.1 m)
Means for
all four Douglas -fir 27.5 130.9
blocks (69.8 cm) (39.9 m)
combined
Engelmann spruce 22.4 110.9
(56.9 cm) (33.8 m)
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data on water quality and land management practices affecting water
quality in the Flathead drainage. The publication that resulted from
the study (Anon. 1974) included discussions of history, geology,
climatology, vegetation, wildlife, water quality, and other components
of the general study area.

* 1972, acreage on the Flathead National Forest was

classified as follows:

A. Land not in timber growing land base 1,316,751 (56%)

a. High altitude zone 334,665

b. Bob Marshall Wilderness 709,442

c. Mission Mountains Primitive Area 75,361

d. Jewel Basin Hiking Area 15,349

e. Nonforested 181,934
B. Deferred--Middle Fork and Wild River proposals 96,276
C. Lands considered in the timber growing land base

942,339

Field work during my study on the Flathead was done primarily on
lands in the timber growing land base.

The Flathead National Forest Timber Management Plan
(effective period 1 July 1969 to 30 June 1979) lists the following

major forest types for the Flathead (USDA 1967):
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grand fir

subalpine fir

western larch

spruce

whitebark pine-limber pine
lodgepole pine

western white pine
ponderosa pine
Douglas-fir

western red cedar

These forest types are based on plurality of gross volume in
mature stands or by species with plurality of crop trees in immature
stands. Timber in the Flathead drainage first came under commercial
harvest in about 1880. Clearcutting was introduced as a cutting
method in 1953 (Anon. 1974).

More than 90% of the Flathead drainage is forested. In
Flathead County, tree species composition (as reported by Anon.

1974, quoting Flathead County Committee for Rural Development,

1972) is:

Species Percent of Forest
lodgepole pine 26
Douglas-fir 19
western larch 19
Engelmann spruce 17
subalpine fir 13
western white pine 1
ponderosa pine 1
whitebark pine 3
others 2

Snags are abundant throughout much of the Flathead Forest.

Fires in the years 1903, 1910, 1919, 1926, and 1929 left thousands of



listed as nonreserved regulated commercial.

the largest (diameter) specimens are still standing.
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snags; those that have endured are primarily western larch. Many of

The major land classification subject to timber harvesting is

importance of these stands to hole-nesting birds.

Further breakdown
within the larch and Douglas-fir types is shown in Table 5, with

emphasis on old growth and the larger size classes because of the

Table 5. Sawtimber and old growth in nonreserved regulated
commercial forest in the Flathead National Forest
(acres to nearest one thousand) (after USDA 1967).

234,000 acres.

Tree class

Forest type Sawtimber Old growth Total In type
Douglas-fir 140, 000 73, 000 218, 000
Western larch 134, 000 71, 000 201, 000
All types 661, 000 265, 000 1, 092, 000™

Sawtimber = at least 9 inches dbh.
Old growth = age class 200 years or more.

*Total is higher than that shown under 1972 breakdown

because of post-1967 cutting and reservation.

Total old growth within forest types in which the largest

hole nester, the Pileated Woodpecker, may be found is roughly
This includes acreage within all types where western

larch, ponderosa pine, or black cottonwood are present.
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The Flathead National Forest Basic Land Management Plan
(USDA 1974) lists only 5% of the more than one million acres of
"general" forest area as undeveloped (without roads).

As pointed out by Thomas et al. (1975), each timber type
supports a distinct combination of hole-nesting birds. Nest tree
requirements must be considered on a type-by-type basis. This
study has been directed toward the western larch—Douglas-fir (type
number 212) (Soc. Am. For. 1967).

Selection of the Western Larch—Douglas-fir
Cover Type for Study Emphasis

The western larch—Douglas-fir forest type was chosen for
study because of its importance to timber production and as hole-
nesting bird habitat. Factors indicating the importance of this type
include the following:

1) Western larch is widespread in the northern Rocky
Mountains (Fig. 7). Pfister et al. (1974) include it as a seral species
in 25 habitat types in Montana.

2) Pileated Woodpecker distribution in Montana roughly
coincides with western larch distribution.

3) Western larch and Douglas-fir have been, since about
1950, subjected to heavy harvesting with resulting habitat alteration.
They lead all other specics in annual volume cut in the northern

Rocky Mountains. Larch is a popular timber species because of its



Fig. 7. The natural range of western larch. Shaded area indicates
area where western larch is a native species (from
Knudsen et al. 1968).
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high strength and hardness. Its many uses include lumber and utility
poles 'because of its long length, exceptional form, and great
strength’ (Schmidt et al. 1976:4).

4) Increasing accessibility of previously untouched old-
growth stands (through road construction associated with timber sales)
may nearly eliminate larch—Douglas-fir old growth in unreserved
commercial forests in the next 20 to 40 years (USDA 1967).

5) Western larch comprised a plurality of the stocking on
2. 7 million acres of commercial forest land in 1970 (cited by Schmidt

et al. 1976 from The Outlook for Timber in the United States, USDA

Forest Service 1973). Larch also is an important component in many
other types in the northern Rockies.

6) About 80% of the area where larch is a major component is
uncut, most of it in western Montana, and most of it overmature,
declining in vigor, health, and soundness. Most foresters see this as
a reason to concentrate heavy cutting in this type. '". .. timber
harvest and subsequent regeneration are steadily converting the type
to younger age classes. . .' (Schmidt et al. 1976). The specific
effects such cutting may have on hole-nesting bird species is largely
unknown, but may be devastating.

One half of the total timber on the Flathead was listed as

mature sawtimber in 1969. The average age was about 170 years.

The 1969 Timber Management Plan projected that planned regeneration
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cuts (clearcut, seedtree, shelterwood) in mature stands would be
about 19,000 acres (187 million board feet) annually. Varying
estimates on harvesting are available and revisions on future har-
vesting plans are in preparation. Anonymous (1974) quotes 1972
Forest Service projections for harvesting as between 12,300 and
15,000 acres per year. As Table 6 shows, removal has not been at
that high rate, but a total of nearly 136,000 acres has been cut since

1945.

Characteristics of Western Larch

Ecological and silvicultural characteristics of western larch
have been described by Schmidt et al. (1976), and are summarized
below. Awareness of these characteristics provides insight into the
reasons larch is such an important tree species for hole-nesting birds.

1) Western larch is a large and long-lived tree. In 250 to
400 years it grows to a height of 100 to 180 feet and a dbh of 3 to 4
feet. Some individuals live on to near 1,000 years, and attain a dbh
of over 8 feet. Thus, given time, larch grows to a size easily large
enough to accommodate any hole-nesting bird species (see Table 7 for
cavity dimensions) including the largest found in this area--the
Pileated Woodpecker, which is about 17 inches long and seldom

excavates a nest cavity in a tree smaller than 20 inches dbh.



37

Table 6. Acreage subjected to timber harvesting
on the Flathead National Forest, by
year.

Year Acres

1945 85

1946

1947 20

1948

1949

1950 95

1951 907

1952 402

1953 1,535

1954 1,090

1955 2,523

1956 3,495

1957 3,062

1958 3,973

1959 2,974

1960 5,226

1961 4,163

1962 7,505

1963 5, 050

1964 6, 052

1965 8,672

1966 11, 807

1967 8, 628

1968 6, 939

1969 13, 936

1970 7,523

1971 6, 482

1972 9, 522

1973 7,859

1974 6,195

135, 720 (86,785 acres [64%] clearcut)
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2) Although the lower trunks on mature and overmature trees
have thick bark (6 inches or more), higher up on the tree it is thin,
scaly, and apparently easily excavated by the primary hole nesters.

3) The thick bark on the base often allows larch to survive
even intense forest fires. It is the most fire resistant tree in the
northern Rockies (Wellner 1970, Brown and Davis 1973). Thus old-
growth larch may remain isolated or in groups, surrounded by
seedlings, saplings and then poles for many years. During this time
these "remnant' larch may be the only trees in the area big enough
to accommodate hole nesters. Because fire has had such a pervasive
and long-term effect on northern forests (Howe 1973), the inter-
relationships between western larch and hole-nesting birds may have
been largely directed by evolutionary adaptations resulting from
periodic wildfire. With larch often the only large tree remaining
over vast areas burned by periodic intense fires, the primary hole
nesters had to adapt to use of larch in order to remain within burned
areas. This may in part explain the heavy dependence on live larch,
which are certainly harder to excavate than aspen, cottonwood, or
Douglas-fir, large specimens of which may be absent for many years
after intense burns.

4) Western larch stands are not necessarily even-aged
although the species is strongly intolerant of shade (Schmidt et al.

1976). After an intensive fire, an even-aged larch stand may occupy






