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ABSTRACT

As a double keystone species, Red-naped Sapsuckers (Sphyrapicus nuchalis) play a
crucial role within the communities they are found, yet overall habitat use is poorly
known. A study of habitat and space use of Red-naped Sapsuckers was undertaken in the
Hat Creek valley of south-central British Columbia, Canada. Individual adult birds were
radiotagged and then tracked to measure site fidelity, habitat use, and overall movements.
Sapsuckers were shown to exhibit a home range both on a daily and multiday level and
thus, home ranges were determined by the minimum convex polygon method (x = 13.23

ha +3.767 SE. n=10).

Willow (Salix bebbiana, S. prolixa, S. drummondiana, S. scouleriana) was found to be an
important habitat for sap feeding, live heart rot (Phellinus igniarius)-infected Trembling
Aspen (Populus tremuloides) was important for nesting, and large (>30 cm diameter at

breast height) Douglas-fir (Pseudotsuga men:ziesii) for insect gleaning.

Birds nested among significantly larger and denser aspen relative to availability. Nests
were usually excavated in the year they were used, tended to face southwest, and were

usually in a tree that harboured several other cavities
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INTRODUCTION

We live in a time when conservation issues and maintenance of biodiversity are of
paramount concern. At the current rate of species extinctions, we can expect 50% of the
world’s species to go extinct by the year 2100 (Scudder, 1993). Because forests provide
habitat for roughly half of the estimated 10-80 million forms of life on Earth (Ryan, 1992),
loss of forested areas will result in loss of species. Since preagricultural times, temperate
forests have lost 32-35% of their area (W.R.I., 1990). To combat continued loss of
species because of forestry practices, regulations such as the Forest Practices Code
(Ministry of Forests, 1995) have been created. Forest managers find themselves
maintaining a delicate balance between species conservation and timber production. In
order that these land managers can make informed decisions, it is imperative that they are
provided with basic information concerning the species to be managed. This information

can take the form of life-history traits, habitat requirements, or other baseline data.

Recently there has been a movement toward managing species, by managing the
communities in which they are found, at the landscape level (e.g. Forest Practices Code of
British Columbia Act) rather than on a species-by-species basis. One method, within this
context, has been the use of vertebrates as indicators of habitat quality for other species
(Landres ez al., 1988). Some authors (e.g. Burkey, 1989) have suggested that by
managing for keystone species (sensu Paine, 1969), we can maximize biodiversity
protection (cf. Mills et al., 1993). A keystone species is defined as “one whose impact on

its community or ecosystem is large, and disproportionately large relative to its



abundance” (Power et al., 1996, p. 609). Sometimes the impact is so large that

communities may be dominated by these keystone species (Menge e al., 1994).

Two avian species have been classified as keystone within the communities in which they
are found: the Lesser Snow Goose (Chen caerulescens) was first recognized as such by
Kerbes ez al. (1990) and subsequently the Red-naped Sapsucker (Sphyrapicus nuchalis)
was labelled a “double keystone bird in a keystone species complex” by Daily ez al. (1993,
p- 592). The latter was considered to be a keystone species because of its nesting and

foraging habits (Daily er al., 1993).

During the spring (March - April) Red-naped Sapsuckers migrate northwards from their
wintering grounds in northern Mexico and the southwestern United States (Howell,
1953). They breed primarily in the Rocky Mountain region in forests containing aspen in
pure stands or mixed with conifers, rarely breeding in predominantly coniferous forests
(Howell, 1952). Within British Columbia, S. nuchalis breeds chiefly south of Prince
George and east of the Fraser River (Figure 1-A). Fall migration takes place in the early

part of September and may continue into October (Howell, 1952).

Upon arrival at the breeding grounds pairs establish and set about excavating a cavity (i.e.
they are primary cavity nesters), usually in live aspens (Populus tremuloides) that are

infected with the heart rot fungus, Phellinus igniarius (Kilham, 1971). Cavities made by



Figure 1-A. Breeding distribution of Red-naped Sapsuckers in British Columbia (after
Campbell e al., 1990) showing location of Hat Creek study site.
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sapsuckers usually outnumber all those made by other primary cavity nesters by an order
of magnitude (Daily et al., 1993). Secondary cavity nesters, by definition, usually do not
excavate their own cavity (e.g. bluebirds, starlings, swallows) because they lack the
morphological characteristics necessary. Most of the secondary cavity nesters use natural
(i.e. not created by an excavator) cavities or those excavated by woodpeckers
(Cunningham ez al., 1980). Thus, sapsuckers provide nest cavities for secondary cavity-
nesting species (i.e. the first purported keystone role). It has been demonstrated that two
obligate secondary cavity nesters (Tree Swallows, Tachycineta bicolor and Violet-green
Swallows, Tachycineta thalassina) are dependent upon a co-occurrence of sapsuckers
(Daily ez al., 1993). The alleged keystone complex thus consists of aspens, heartwood
fungus, and sapsuckers. Daily et al. (1993) firmly believe that the disappearance of any

one element would result in local extinction of the swallow species.

Taxonomically, sapsuckers are a specialized group of four species (Williamson’s, S.
thyroideus,;, Red-breasted, S. ruber: Yellow-bellied, S. varius, and Red-naped) within the
family Picidae. They have evolved an ability to procure sap from trees (Tate, 1973). This
habit of extracting sap by incision of plants is not very common among vertebrates. Only
8 other vertebrate species are known to extract sap in this manner (Eberhardt, 1994).
Potential host trees are examined and some are then actively pecked at to facilitate sap
flow (Foster and Tate, 1966; Eberhardt, 1994) but the criteria used by the birds to
ultimately determine which tree will be used to create wells within is unknown. The birds
must return to this food source throughout the day to ensure that the conductive tissues

are disrupted because plants will normally stop flow (i.e. heal) within several hours of



injury (Ehrlich and Daily, 1988; cf. Eberhardt, 1994). No fewer than 48 species of birds,
30 groups (species and families) of insects, and 6 species of mammals have been
associated with sapsucker wells (Foster and Tate, 1966; Tate, 1973: Ehrlich and Daily,
1988; Rissler er al., 1995). This resource can play an important role in the life histories of
the organisms feeding upon the wells, especially during times of reproduction or fat
storage prior to migration or hibernation. Some species (e.g. Ruby-throated
Hummingbird, Archilochus colubris, and Rufous Hummingbird, Selasphorus rufus)
appear to be limited in terms of distribution and timing of migration based on the
availability of sapsucker sap wells (Miller and Nero, 1983). Thus, these sap wells (i.e.
sapsuckers’ second alleged keystone role) form another part of the so-called keystone

complex to which sapsuckers belong (Daily et al., 1993).

[t appears that sapsuckers may play a large role with respect to species composition within
the communities they are found. Elucidating habitat needs of sapsuckers both to manage
this species and understanding the role they play within communities (i.e. their interactions
with others species, both directly and indirectly) is important. This keystone species
management approach to maintain biodiversity may be attractive because of its inherent
cost effectiveness (i.e. we essentially manage for a community of species at the cost of
managing for one) and its ability to unite the best features of single-species and ecosystem

management (Simberloff, In Press).

A second approach to maintaining biodiversity within forests has been developed. Stand-

level planning focuses on, but is not limited to, plant species composition and stand




structure through the retention of so-called “wildlife trees” (Fenger, 1996). Wildlife trees
are defined, for example, by the Wildlife Tree Committee of British Columbia (1997, p. 1-
3) as any “standing dead or live tree with special characteristics that provide valuable
habitat for the conservation or enhancement of wildlife”. Many studies have shown the
importance of wildlife trees, especially for birds (e.g. Raphael and White, 1984 Li and
Martin, 1991). In British Columbia, wildlife trees support 16% of the province’s
vertebrate fauna (Steeger er al., 1996). Sapsuckers are considered users of wildlife trees

based on their habit of excavating cavities within dying aspens.

One could suggest that sapsuckers may play an important role in the maintenance of
biodiversity within forested communities, based on either a keystone species or wildlife
tree approach. Until recently (1983), S. nuchalis was considered as a subspecies of S.
varius (A.O.U., 1983). Most studies have concentrated on the latter; thus, very little is
known about the life-history traits of S. rmuchalis. Effective conservation of species
requires identification of specific habitat features and associated resources that directly
influence reproduction or survival (Martin, 1992). This study examines the space used by
breeding sapsuckers and then relates these findings to relative habitat use. Specific habitat
associated with foraging and nesting are determined. Knowing whether or not Red-naped
Sapsuckers are keystone species is important if we are going to manage forests within
which sapsuckers are found using a keystone species management approach. This study
merely assumes that sapsuckers are keystone species and makes no attempt at confirming
or refuting this classification. Determining the strength of species interactions within the

communities in which sapsuckers are found is beyond the scope of this thesis.



Organisms select habitat on several levels of spatial scale (Schneider, 1994). Johnson
(1980) coined the terms first-, second-, third-, and fourth-order selection: to reflect some
of these levels. He defined first-order habitat selection as the overall physical or
geographical range of a species. Within that range, second-order selection refers to the
distribution of an individual or social group. Third-order selection is the use of habitats
within the range of an individual or social group. Fourth-order selection applies to highly
selective local use of a site (e.g. the procurement of food items at a particular location).
Thus, there is a continuum of scales to which habitat use can be measured against. In this
study, [ investigate habitat use by sapsuckers in terms of the overall nesting habitat
available (i.e. by pooling the habitat found around each nest across all nests: analogous to
Johnson’s second-order selection) and in terms of the within-nest habitat available

(analogous to third-order selection).

Chapter One of this thesis addresses the question of home range and space use. To
determine habitat needs at the within-nest site scale, it is necessary to know if a species
uses particular areas repeatedly and to what extent those areas are used. Such an area can
loosely be termed a “home range”, an area that can both be measured spatially and

characterized ecologically.

Chapter Two examines in detail the habitats used by sapsuckers within and across nests.
Information collected by following individuals with mounted radiotags is documented.
The movement data are then analyzed by comparing habitat use with habitat availability.

Foraging activity within each habitat type is discussed.




























































































































































































































































