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Williamson’s
Sapsucker

Sphyrapicus thyroideus

FrencH: Pic de Williamson
Sranist: Chupasavia de Williamson, Carpintero garganta roja

coniferous-deciduous forests of western

North America, Williamson’s Sapsucker has
been considered a sensitive indicator species
because of its specific habitat requirements.
Like other sapsuckers, it drills conspicuous
rings of holes (“sap wells”) into tree trunks,
specializing on coniferous sap and phloem.
Breeders switch to a diet of ants during the
nestling period.

I nhabiting open coniferous and mixed
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2 WILLIAMSON’S SAPSUCKER

sexes were a single species when in 1873 he was the
first to observe a mated pair, at a nest in Colorado
(Bent 1939). The species was named after Lieutenant
Robert Stockton Williamson (1824-1882), who con-
ducted early railroad surveying expeditions in the
West Coast states (Mearns and Mearns 1992).
Williamson's Sapsucker populations declined
throughout their range from 1982 to 1991, with par-
ticularly strong declines in the Pacific Northwest.
Data are few, however, because of the sparse
number of Breeding Bird Survey (BBS) routes in the
western U.S.; more complete surveys are needed.

DISTINGUISHING CHARACTERISTICS

Medium-sized woodpecker, about 23 cm; reported
values ranging from 21-23 cm (Winkler et al. 1995)
to 22.5-24.8 cm (Godfrey 1986); mass 44.4-55.3 g
(Dunning 1993). Male is unmistakable, with white
wing-coverts, rump, supercilium, and moustachial
stripe contrasting strongly with iridescent black
upperparts, head, and breast; red patchon chinand
upper throat in adult; belly yellow. Adult female,
in striking contrast to male, has brownish head
with obscure moustachial striping; wings, flanks,
and upperparts heavily barred with shades of white,
brown, and black; and no white wing-coverts; has
partly black breast, yellow belly, and white rump,
asinmale. Juvenile male resembles adult male, but
has white throat and whitish nape. Juvenile female
like adult female, but lacks black on breast (see
Appearance, below).

Female may be confused with juvenile Yellow-
bellied (Sphyrapicus varius) or juvenile Red-naped
(S. nuchalis) sapsuckers, but differs from both in its
uniformly brownish head with no red and lack of
white wing-coverts.

Churr Call and Drumming pattern (see Sounds,
below) are similar to those of the often sympatric
Red-naped Sapsucker.

DISTRIBUTION

THE AMERICAS

Breeding range. Figure 1. Breeds at middle to
high elevation, generally between 1,500-3,200 m
(Crockett and Hadow 1975, Winkler et al. 1995);
850-1,300 m in extreme northern portion of range
(Campbell et al. 1990).

Pacrric NORTHWEST. Breeds in s.-central British
Columbia, Canada “throughout the Thompson-—
Okanagan Plateau from Anarchist Mountain north
to the vicinity of Terrace Mountain and Scottie
Creek (Cache Creek) and west to the Manning Park
and Lytton areas” (Campbell et al. 1990). Eastern
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slope of the Cascade Mtns. in Oregon and Washing-
ton, north to Okanogan and Ferry Cos., Washington
(Jewett et al. 1953, Gilligan et al. 1994, Washington
Breeding Bird Atlas unpubl.). Blue Mitns. in se.
Washington (Jewett et al. 1953, Washington Breed-
ing Bird Atlas unpubl.) and ne. Oregon (Gilligan et
al. 1994). Wallowa Mins. in e.-central and Warner
Mins. in s.-central Oregon; possible rare breeder in
Siskiyou Mins. (Gilligan et al. 1994; see also Small
1994).

NortHERN U.S. Rocky M1ns. Bear Lake Co. in se.
Idaho, northwest through Blaine Co., and through-
out central portion of state, including Adams,
Valley, Lemhi, and Clark Cos., becoming uncom-
mon north of Idaho Co. (Burleigh 1972, Stephens
and Sturts 1991). West of Continental Divide in nw.
Montana, extending east of divide in sw. and s.-
central Montana to Absaroka Range (Skaar et al.
1985). Northwest (Absaroka and Teton Ranges), n.-
central (Bighorn Mtns.), and se. Wyoming (Oakleaf
et al. 1992).

SourHErN LS. Rocky M1Ns. Central mountains of
Utah, from southern counties north to Bear Lake
and Uinta Mtns. in the northeast (Hayward et al.
1976, Walters and Sorenson 1983). Breeds through-
out Colorado west of the plains, but most common
in 5. portions and the Front Range (Andrews and
Righter 1992). Mogollon Highlands of w.-central
New Mexico, north to northern highlands of w.and
n.-central part of state, including Mt. Tavlor, and
the Chuska, San Juan, Jemez, Sangre De Cristo,
Zuni, San Mateo, Tularosa, and Black ranges
(Hubbard 1978). In Arizona, breeds from Mogollon
Rimnorth toKaibab Plateau, including White Mtns.,
Bill Williams Mtn., and San Francisco Mins. (Phillips
et al. 1964, Monson and Phillips 1981).

CaLrFornIA AND GREAT Basiv. Several disjunct
breeding populations occur in mountains of s.
California west of Mojave Desert, including San
Gabriel, San Bernardino, and San Jacinto Mins.,
and Mt. Pinos (Garrett and Dunn 1981). Major
breeding range within Sierra Nevada—Cascade
ranges from Greenhorn Mitns. north to Oregon
(Small 1994). Isolated breeding populations occur
in extreme north in Siskiyou, Trinity, and Warner
Mins. (Small 1994). East Warner Mins., Sweetwater
Range, and Carson Range in extreme w. Nevada,
and Ruby and Pequop Mtns., Spruce Mtn., and
Snake Rangein east; apparently absent from central
ranges of Nevada (Johnson 1975, Ryser 1985).

Mexico. A disjunctbreeding population exists in
the Sierra San Pedro Martir in Baja California Norte
(Kratter 1991).

Winter range. Figure 1. Winters from southern
part of breeding range (at lower elevations) south
to Mexico (1,000-3,500 m in w. Mexico; Am.
Ornithol. Union 1983, Howell and Webb 1995).




R. C. DOBBS, T. E. MARTIN, AND C. J. CONWAY 3

Orecon. Rare in Klamath and Lake Cos. in
Klamath Basin of s. Oregon; very rare elsewhere in
the state (Root 1988, Gilligan et al. 1994).

CALIFORNIA AND GREAT BasIN. Breeding populations
generally resident but some regular movement to
midelevations and irregularly or casually to low-
lands surrounding breeding areas Sep—Apr. Rare
winter visitor to mountains of Santa Barbara Co.
and San Diego Co. in the southwest. A few birds
from Great Basin and Rocky Mitns. (nataliae; see
Systematics: subspecies, below) apparently winter
in mountains of e. Mojave Desert and other deserts
of the Southwest (Garrett and Dunn 1981, Rosen-
berg et al. 1991, Small 1994). Breeding populations
resident in w. Nevada but migratory in e. Nevada
and Utah (Ryser 1985).

ARizoNA, NEw Mexico, anp TEexas. Generally
winters south and west of Mogollon Rim, rarely on
Mogollon Plateau in ne. Arizona (Phillips et al.
1964, Monson and Phillips 1981); casualin lowlands
oflower Colorado River valley (Monsonand Phillips
1981, Rosenberg et al. 1991). In New Mexico, Jemez
and s. Sangre De Cristo Mtns. southward west of
the Pecos Valley (Ligon 1961, Hubbard 1978). Rare
and irregular winter visitor to Trans-Pecos and
northern panhandle of Texas; casual on Edwards
Plateau (Oberholser 1974).

MExico. Winters in mountains of n. Baja Cali-
fornia Norte, and from e. Sonora and w. Chihuahua,
south through Durango and Zacatecas to Jalisco
and n. Michoacan; uncommon east to sw. Nuevo
Leén and se. Coahuila (Am. Ornithol. Union 1983,
Howell and Webb 1995).

Late fall and winter records east of normal range
existfor coastal e. Texas and sw. Louisiana (Remsen

1991).

OUTSIDE THE AMERICAS
Not recorded.

HISTORICAL CHANGES

On basis of avifaunal literature from late 1800s
to the present, DeSante and George (1994) note that
Williamson’s Sapsucker has expanded its range
westward, resulting inincreased abundancein parts
of British Columbia. Campbell et al. (1990) docu-
ment similar range expansion in s.-central British
Columbia since 1947. Interestingly, this species
formerly bred in southern part of e. Kootenay in se.
British Columbia, disappearing in 1930s (Campbell
et al. 1990). It has been suggested that these range
shifts are a function of the distribution of western
larch (Larix occidentalis), but no clear trend has been
illustrated (Cannings et al. 1987, Campbell et al.
1990).

The isolated breeding population of n. Baja
California is thought to have been recently

established and represents a 325-km southward
range extension of western subspecies or a 600-km
westward extension of eastern subspecies (Kratter
1991). These potential range expansions may also
reflect increased fieldwork in isolated areas of the
species’ range.

FOSSIL HISTORY

Limited. One left humerus, identified as that of
Williamson’s Sapsucker, found at archaeological
excavation of a bison (Bison bison) kill site in Casper,
Natrona Co., WY.Radiocarbon dating and presence
of certain other fossils place the bone in the late
Pleistocene (Wilson and Rea 1976).

SYSTEMATICS

Formerly called Black-breasted Woodpecker,
Brown-headed Woodpecker, Round-headed
Woodpecker, and Williamson’s Woodpecker (see
Introduction, above).

GEOGRAPHIC VARIATION

Twosubspecies differ only in bill size; no obvious
geographic variation in plumage coloration. S. t.
thyroideus (western part of range) has longer,
broader, and deeper bill than S. . nataliae (eastern
part of range; Swarth 1917, Short 1982). Bill width
differs between the 2 subspecies by approximately
1 mm, bill length by 1.5-2.5 mm (Ridgway 1914,
McTaggart Cowan 1938).

SUBSPECIES

Two subspecies. Nominate race, S. t. thyroideus
(Cassin), breeds from eastern edge of Okanagan
Valley, s. British Columbia, south through moun-
tains of w.-central Washington and Oregon, and
California and extreme w. Nevada to San Jacinto
Mins. of s. California (Munro and McTaggart Cowan
1947, Godfrey 1986). Largely resident, wintering at
lower elevations in Oregon and California; some
birds migrate south to n. Baja California (Peters
1948).

Eastern subspecies, S. t. nataline (Malherbe),
formally bred from s. East Kootenay Valley, in se.
British Columbia, but presently breeds from Idaho;,
w.Montana, and Wyoming, south through Nevada,
Utah, and Colorado to central Arizona and w. New
Mexico (Munro and McTaggart Cowan 1947,
Godfrey 1986, Campbell et al. 1990). Named for a
Mexican specimen, nataline appears to be more
latitudinally migratory than thyroideus and occurs
as far south as Jalisco and Michoacan during winter
(Swarth 1917, Am. Ornithol. Union 1983, Kratter
1991). The 2 subspecies appear to belargely isolated
from one another, except perhaps for e. Oregon,
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where intergradation may occur during breeding
season (McTaggart Cowan 1938, Godfrey 1986,
Winkler et al. 1995). Some birds, however, migrate
west to California during winter (Raitt 1959).

RELATED SPECIES

Genus Sphyrapicus consists of 4 species: Will-
iamson’s (S. thyroideus), Yellow-bellied (S. varius),
Red-naped (S. nuchalis), and Red-breasted (S. ruber)
sapsuckers (Am. Ornithol. Union 1983, 1985).
Electrophoretic analyses from 88 specimens at 39
loci by Johnson and Zink (1983) suggest that
Sphyrapicus includes 2 lineages: S. varius super-
species (varius, nuchalis, and ruber) and S. thy-
roideus—the latter representing the older of the 2
lineages and the most distinct species of the genus.
Genetic distance values between S. thyroideus and
species of the 5. varius complex (0.186-0.142)
indicate that the lineages split 3.0-3.7 million
years ago, during the late Pliocene. This genetic
distance indicates”that thyroideus is “as different
from its congeners as are species of different gen-
era in the Parulidae” (Johnson and Zink 1983).

S. thyroideus had the lowest heterozygosity (H =
0.016) of the genus (S. ruber ruber, S. ruber daggetti,
and 3 populations of S. nuchalis had mean value H
=0.043; for S. varius, H = 0.022), and among birds in
general (Johnson and Zink 1983). Similarly, thy-
roideus had the lowest percentage of polymorphic
loci: 7.7% (ruber and nuchalis have mean 16.4%,
varius 12.8%).

Two hybrids with S. nuchalis were collected on
wintering grounds: 1 male and 1 female (Short and
Morony 1970). Each bird resembled Williamson's
Sapsucker to greater degree than it resembled Red-
naped Sapsucker. As described by Short and
Morony (1970), male hybrid differed from adult
male Williamson’s mainly in its smaller size, an
orange reddish crown and throat/upper breast, a
full supercilium and broad malar stripe, and
asymmetrically barred central rectrices. Female
hybrid resembled female Williamson’s, but pos-
sessed head pattern, including pale red crown-
patch and partial wing bar, similar to Red-naped
Sapsucker. Measurements of each hybrid generally
fell into zones of overlap between the 2 species,
although male hybrid favored Red-naped in wing
and tail length, but Williamson’s in tarsus length.

Male Williamson's Sapsuckers closely resemble
Melanerpes woodpeckers—e.g., Acorn Woodpecker
(M. formicivorus), Yellow-tufted Woodpecker (M.
cruentatus), White-fronted Woodpecker (M. cactor-
unt)—in plumage coloration. Females resemble both
sexes of Gila Woodpecker (M. uropygialis). The
presence of a distinctly juvenile plumage is also
similar to some melanerpine woodpeckers—e.g.,
Red-headed Woodpecker (M. erythrocephalus)—

suggesting that Melanerpes may be the oldest
existing lineage of Sphyrapicus (Phillips et al. 1964,
Short and Morony 1970, Johnson and Zink 1983).
Short and Morony (1970) hypothesized that an
ancestral sapsucker population diverged to create
S. thyroideus in w. North America and the S. varius
complex in eastern regions, which then dispersed
westward to give rise to modern distributions.
Howell (1952) suggested that Picoides and Den-
drocopos woodpeckers are the closest relatives of
Sphyrapicus.

MIGRATION

NATURE OF MIGRATION IN THE SPECIES

Some populations resident; others migratory.
Latitudinally, nataline migrates farther than
thyroideus, reaching as far south as Jalisco and
Michoacan, Mexico, but more often only as far as
Sinaloa and Durango, Mexico (Davis 1962, Howell
and Webb 1995). Migration patterns probably differ
between sexes, with females migrating farther
south than males (Howell 1953, Davis 1962, Crockett
1975). Birds also move altitudinally throughout
range, commencing with postbreeding dispersal
down-slope (Rockwell and Wetmore 1914, Phillips
et al. 1964, Hadow 1977).

TIMING AND ROUTES OF MIGRATION

Spring. Departure dates from southern wintering
grounds (Mexico) largely unknown. Williamson'’s
Sapsucker is early spring migrant, among the first
species to arrive in Idaho (Smith 1982). Migration
occurs Mar-early May (Phillips et al. 1964, Short
1982). In n. Arizona, early records span from mid-
to late Feb; most birds have left s. Arizona by first
week of May (Phillips et al. 1964). Colorado arrival
dates vary from 4 Apr in southwest to 18 Apr in
northeast (Packard 1945, Hadow 1977), with several
Feb and Mar records (Andrews and Righter 1992).
Median arrival date over 5 yr in New Mexico is 1
May (Travis 1992). Individuals generally arrive in
northwestern states during last 2 wk of Apr, but
this has not been well documented and some birds
arrive as early as late Mar (Bent 1939, Cannings et
al. 1987). Arrives mid-Mar and Apr in Oregon
(Gilligan etal. 1994), by mid-Aprin British Columbia
(Campbell et al. 1990). Males arrive on breeding
grounds up to 2 wk before females (Crockett and
Hansley 1977, Hadow 1977, Short 1982). At Rocky
Mountain National Park, CO, Williamson’s Sap-
sucker arrived and bred an average of 2 wk before
Red-naped Sapsucker (Crockett and Hadow 1975).

Fall. Departs from breeding grounds in British
Columbia during first 2 wk of Sep (Cannings et al.
1987); most are gone by mid-Sep, although
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occasionally found as late as mid-Oct (Campbell et
al. 1990). Fall migration continues through Oct, and
even into Nov in n. Arizona (Phillips et al. 1964).
Median departure date over 8 yr in New Mexico
was 29 Sep (Travis 1992). In s. Colorado, birds
move down-slope in late Aug and early Sep; most
birds have moved south by mid-Oct (Hadow
1977). Depart Oregon from late Aug to mid-Oct
(Gilligan et al. 1994).

Casual east of the normal range, with records
(mostly spring) for s. Alberta, s. Saskatchewan, S.
Dakota, Minnesota, Illinois, Kansas, and Oklahoma
(Am. Ornithol. Union 1983, Bohlen 1989, Remsen
1991).

MIGRATORY BEHAVIOR

Appearstoflock during migration (Swarth 1904).
Also observed foraging with small groups of Red-
breasted Sapsuckers during fall in San Bernardino
Mins., CA (Rossem and Pierce 1915). Frequently
observedinlower elevations below coniferous forest
habitat outside of breeding season (Campbell et al.
1990, Remsen 1991).

CONTROL AND PHYSIOLOGY
No information.

HABITAT

BREEDING RANGE

Throughout range, breeds at middle to high
elevations in montane spruce-fir (Picea-Abies),
Douglas fir (Pseudotsuga menziesii), lodgepole pine
(Pinus contorta), and ponderosa pine (Pinus pon-
derosa) forests. Also in mixed deciduous-coniferous
forest with quaking aspen (Populus tremuloides), an
important nesting substrate (Smith 1982, Sousa 1983,
Conway and Martin 1993). In s. Colorado, observed
in Douglas fir vegetation more frequently than
expected, on basis of Douglas fir abundance
(Winternitz 1976). Williamson's and Red-naped
sapsuckers exhibit local segregation in Colorado
through habitat selection; Williamson's favors nest
sites adjacent to open ponderosa forest, and Red-
naped chooses sites closer to deciduous or mixed
coniferous forest (Crockett and Hadow 1975; see
also Smith 1982).

In British Columbia, distribution correlates with
presence of western larch, suggesting that avail-
ability of suitable nest sites may limit distribution
(Cannings et al. 1987, Campbell et al. 1990).
Availability of suitable nest sites—e.g., snags (i.e.,
dead trees)—is critical component of breeding
habitat (Conway and Martin 1993). Li and Martin
(1991) and Conway and Martin (1993) found a
preference for snags as nest sites in Arizona, while

Crockett and Hansley (1977) found most nests in
live aspen in Colorado. Availability of snags at
Colorado site was not reported, however. In other
regions of Colorado, majority of nests were in pine
trees and less frequently in aspen snags (Niedrach
and Rockwell 1939). Nonetheless, at most places,
aspen snags are preferred over conifer snags
(Crockettand Hadow 1975, Scottetal. 1980, Conway
and Martin 1993). See also Food habits: feeding,
and Breeding: nest site, below.

SPRING AND FALL MIGRATION

Found in wide variety of habitats during migra-
tion. May move down-slope during migration and
into oak (Quercus) scrub, pifion-juniper (Pinus-
Juniperus), deciduous riparian, and even exotic
conifer plantings (Kingery and Graul 1978, Small
1994).

WINTER RANGE

In sw. U.S., winter habitat consists of low- to
midelevation forests of oak-juniper and pine-oak
forests and, to lesser extent, deciduous riparian
and oak forests (Bock and Larson 1986). Sexual
habitatsegregation occurs latitudinally (see Migra-
tion, above) and altitudinally in s. Arizona; females
winter at lower mean elevations than males (Bock
and Larson 1986). Females appear to occupy a
wider array of winter habitats compared with
males (Phillips et al. 1964, Bock and Larson 1986).
In w. Mexico, species appears to favor high-
elevation pine-oak forests (Hutto 1992).

FOOD HABITS

FEEDING

Main foods taken. Omnivorous with high
seasonal specialization. Feeds exclusively on conifer
sap and phloem during prenestling period, shifting
to mainly ants (Hymenoptera) after hatching of
young (Stallcup 1968, Crockett 1975, Sousa 1983).
Also takes otherinsects—e.g., beetles (Coleoptera),
flies (Diptera), aphids (Homoptera)—during breed-
ing season (Stanford and Knowlton 1942, Crockett
1975). .

Apparently, sap and phloem fibers constitut
primary diet during nonbreeding season (Stallcup
1968, Crockett 1975). However, fruits appear to
provide substantial resource during winter. Females
ins. Arizona fed largely on madrone (Arbufus spp.)
berries; 12 of 14 females observed associated with
madrone trees (Bock and Larson 1986). Also con-
sumes juniper berries, berries of exotic plants, and
unknown berries (Beal 1911, Russell 1925, Bock
and Larson 1986).
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Microhabitat for foraging. Forages mainly in
conifers and snags (dead trees), rarely in aspen,
favoring living pines during breeding and non-
breeding seasons (Stallcup 1968, Smith 1982). In
Colorado ponderosa pine forests, foraged mostly
in live pines (97-99% of observations) and almost
exclusively on trunk (96-97% of observations) with
no significant seasonal differences (Stallcup 1968).
Inne.Oregon, foraged most frequently in ponderosa
pineand Douglasfir trees, less frequently in western
larch and lodgepole pine; >90% of all foraging
observations were in live trees (n = 129; Bull et al.
1986). Trees used for foraging had average diameter
at breast height (dbh) of 41 cm + 8.1 SD and height
of 21 m in ne. Oregon (1 = 129; Bull et al. 1986).

Foraging heights range from low-level bare trunk
to tree crown; no seasonal differences in height
(Stallcup 1968, TEM). Foraging height averaged
10 m+6.2SDinne. Oregon (1 =129; Bull etal. 1986).
Short (1982) reported birds occasionally foraging
for ants on ground at base of foraging trees, and
suggested that birds may follow ants out of tree.
Foraging-microhabitat preferences differ sexually;
males use treelimbs and ground more than females,
which use trunks more in Colorado (Crockett 1975),
although such differences are not true in Arizona
(TEM).

In Colorado, breeding pairs often take sap from 4
or 5 different trees (Crockett 1975). Douglas fir and
ponderosa pine were most common of 5 coniferous
species used as sap trees in Colorado (Crockett
1975); Douglas fir used in Oregon (Bull et al. 1986).
Sap trees chosen were smaller than expected on
basis of availability; Douglas fir sap trees smaller
than ponderosa pine sap trees (Crockett 1975). In
California, lodgepole pine preferred, but hemlock
(Tsuga), white fir (Abies concolor), Jeffrey pine (Pinus
jeffreyi),and aspen arealso used (Grinnell and Storer
1924). Pine and juniper used during winter in s.
Arizona (Bock and Larson 1986). Birds use same sap
trees year after year. In California, sap trees did not
differ from undrilled trees in bark thickness, stem
diameter, vigor, or dominance, but wounded or
scarred trees were used more frequently for sap
trees (Oliver 1970).

Food capture and consumption. Mostly sap-
sucking and insect-gleaning from bark surface of
tree trunks. Drills concentric rings of shallow wells
(holes) in sap trees, which it checks periodically for
sap reserves and trapped insects. Also removes
sections of bark to facilitate greater sap drainage
and/or to directly eat underlying layer of phloem
fibers (Stallcup 1968). In Oregon, 75% of foraging
observations were at sap wells, 25% pecking on
trees (n = 129; Bull et al. 1986). Of 2,713 ponderosa
pine trees examined in ne. California, 5.9% had
recent (<3 yr old) sapsucker wells (Oliver 1970).
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Hops up main stem of pine trees, gathering ants
off surface of bark (Stallcup 1968). Occasionally
pecks and probes for insects beneath surface of
bark (Bent 1939). In Arizona, observed gleaning
aphids from underside of canyon maple (Acer
grandidentatum) leaves (RCD, TEM, CJC). Also fly-
catches infrequently (Short 1982, TEM).

DIET

Major food items. Breeding birds feed mainly
on sap and ants, the latter constituting the primary
nestling diet (Beal 1911, Crockett 1975, Sousa 1983).
Carpenter ants (Crematogaster sp.) and wood ants
(Formica sp.) constitute majority of ants consumed
(Short1982). Otherinsects (e.g., beetles, flies, aphids)
also taken (Stanford and Knowlton 1942, Crockett
1975). In 24 specimens examined for food content,
insects (ants and beetles) predominated (Martin et
al. 1951). Nonbreeding birds consume sap and
phloem primarily (Martin et al. 1951, Stallcup 1968,
Crockett 1975), but also fruits, including those of
pifion and madrone (Beal 1911, Russell 1925, Bock
and Larson 1986, Remsen 1991). See also Breeding:
parental care, below.

Quantitative analysis. Stomach contents of 17
specimens, collected from Jun to Sep, consisted of
86% ants, 1% variousinsects (crane flies [ Tipulidae],
click beetles [Elateridae]), and 13% vegetable matter
(cambium; Beal 1911). See also Martin et al. 1951.

FOOD SELECTION AND STORAGE
No information.

NUTRITION AND ENERGETICS

No information. Wild-caught birds can subsist
1-2 wk on combination of sugar water and meal-
worms (Tenebrio) in captivity (E. Walters pers.
comm.).

METABOLISM AND TEMPERATURE REGULATION

No information. Although birds roost under
conifer boughs, in captivity birds can subsist in
outdoor pens with temperatures as low as 0°C (E.
Walters pers. comm.).

DRINKING, PELLET-CASTING, AND DEFECATION

Observed drinking water from small puddle
(Crockett 1975). No information on pellet-casting
or defecation.

SOUNDS

VOCALIZATIONS

Development. Capable of weak vocalization soon
after hatching, and beg almost constantly thereafter,
becoming increasingly louder with time (Crockett
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and Hansley 1977). Nestlings become audible from
within nest cavity 1-2 wk after hatching (RCD,
TEM) and begin producing “weak guttural rolls or
scolds” from nest just before fledging (Crockett
and Hansley 1977). Twittering Calls, as described
by Crockett (1975), are high-pitched, squeal-like
nestling calls, often audible from considerable
distance during latter part of nestling stage, that
intensify at feeding.

Vocal array. Calls only; no song. Following
Crockett 1975, vocalizations classified into 6 types,
but high variability.

Crugr CarL. Figure2A. Often givenin association
with Drumming (Fig. 2B; see Nonvocal sounds,
below), consists of 1-6 (or <15) cheeur notes and
functions in territorial announcement, pair forma-
tion, mate location, and even as aggressive alarm
(Crockett 1975, Hadow 1977, Short 1982). Mainly a
male territorial vocalization; females occasionally
utter higher-pitched Churr Call (Hadow 1977).

CHATTER CALLs. Vary from slow ch-ch-ch series to
rapid bursts (few and up to 37 notes); usually given
softly as communication between mates, often
precopulatory (Crockett 1975, Short 1982).

Ca-Haw. “Consists of 2 hoarse syllables, the
second being lower in pitch, longer in duration,
and less emphatic than the first.” Given at beginning
of territorial or courtship interaction; also used as
alarm call.

Rarrie Carr. Rapid guttural trill. Often used at
the end of territorial or courtship encounters.

ScoLp or Ararm Catt. The most common vocal
response to intruders near nest or sap tree; a short,
sharp, hoarse guttural role, which drops rapidly in
pitch.

Scream Cact. A “shrill, high-pitched call,” often
given when bird is caught and held by humans.

Phenology. During breeding season, frequency
of Churr Call decreases significantly after pair-
ing, increasing again just before fledging (Hadow
1977).

Places of vocalizing. Males most often give Churr
Call from trees within 30 m of nest; also observed
giving this call from sap wells, from perches adja-
cent to nest, and from within nest cavity (Hadow
1977).

Repertoire and delivery of songs. See above.

Social context and presumed function of
vocalizations. Churr Calls serve in mate attraction
and territory advertisement, much the same as
song in oscine passerines (Hadow 1977 and refer-
ences therein). Churr Calls followed conspecific
Drumming (6.9%) and conspecific Churr Calls
(14.9%), preceded (4.0%) and followed (4.0%) nest
exchanges, preceded copulation events (2.0%), but
most often (57.4%) were result of no obvious
stimulus (Hadow 1977). See above.
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Figure 2. Sounds produced by adult male Williamson’s Sapsucker. A.
Churr Call. B. Drumming. Sonograms from recordings in the collection of
the Library of Natural Sounds, Cornell Laboratory of Ornithology (LNS
#49020, recorded in Sierra Co., CA, 15 Jun 1990). Prepared by the staff of
the Borror Laboratory of Bioacoustics, Ohio State University.

NONVOCAL SOUNDS

From Hadow (1977), except where noted.
Drumming (tattooing) is communication within
Sphyrapicus consisting of steady roll (or 2) of taps
followed by single loud taps (frequently 3 or 4) at
irregular intervals (Howell 1952; Fig. 2B). Drum-
ming patternand rhythm of Williamson’s Sapsucker
issimilar to that of Red-naped Sapsucker, butslower
and more regular, with longer beats (Howell 1952,
Crockett 1975). Performed mainly by male, Drum-
ming is most common in early morning during pair
formation, serving much the same function as Churr
Call (Howell 1952, Hadow 1977). After pair bond
forms, Drumming restricted to late afternoon.
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Females Drum less often than males, only early in
nesting cycle, and perhaps only during encounters
with other females. Female Drumming is softer
than that of males. Unlike Churr Call, Drumming is
most often performed from resonant surfaces of
trees >30 m from nest. Most territories contain 2—
4 favored Drumming sites, usually a dead limb,
which the birds select by systematically testing
different areas (Hadow 1977, Short 1982).

LOCOMOTION

Walking, hopping, climbing, etc. Spends most of
its active time clinging to and climbing vertical
surfaces of tree trunks (see Food habits: feeding,
above). Approaches nest containing young by
landing above nest hole and descending “jerkily”
to level of hole (Michael 1935).

Flight. Flight undulating. Flies directly between
trees, often from crown to base, after ascending an
adjacent trunk while foraging (Stallcup 1968). Also
fly-catches occasionally, flying out from trunksina
small loop to catch insects in midair (TEM).

Swimming and diving. Never observed.

SELF-MAINTENANCE

Preening, head-scratching, stretching, bathing,
anting, etc. Adults frequently stretch and preen
after copulation and upon being relieved at the nest
during incubation (Crockett and Hansley 1977).
Anting performed by stroking feathers with asingle
ant held at tip of bill, using new ant every 2-3 min
(Crockett 1975). Bathes in water puddles (Crockett
1975).

Sleeping, roosting, sunbathing. Roostsin natural
or previously excavated cavities during nonbreed-
ing season; fledglings do not roost in nest cavity
(Short 1982). Adults often nap between parental
care activities by clinging to the side of a tree,
occasionally for periods >60 min (Crockett 1975).
Sunbathes frequently, regardless of temperature,
by facing away from sun, spreading tail feathers,
extending wings, holding head back, and raising
crown feathers (Crockett 1975).

Daily time budget. No information.

AGONISTIC BEHAVIOR

Physical interactions. Male defends territory,
especially during establishment, often chasing
conspecific males (Crockett and Hansley 1977).
Males occasionally chase sympatric Red-naped
Sapsucker males, and even other woodpeckers
(Hadow 1977, Short 1982). Both males and females
will chase a variety of birds that come near the nest
cavity (TEM).
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Communicative interactions. Intruder con-
specific males and resident males often Drum or
exchange Churr Calls within sight of each other,
culminating in retreat of the intruder or aggres-
siveness by resident male (Hadow 1977). Females
interact vocally with neighboring females, through
Drumming or Churr Calling during early nesting
activities (Hadow 1977).

SPACING

Territoriality. Male establishes territory on basis
of location of the chosen nest site; female plays
small role in territory establishment and main-
tenance (Hadow 1977, Short 1982, Sousa 1983).
Estimates of territory size vary from 4 ha (Thomas
et al. 1979) to 6-7 ha (Short 1982). Crockett (1975)
reported home ranges in Colorado from 4 to 9 ha
(average 6.75, n = 10). Birds may return to same
territory annually or may switch territories (Croc-
kett 1975, TEM).

Males often respond to conspecifics by chasing
and fighting. Fights consist of one to many
aggressive displacements, ofteninvolving physical
combat, in which either bird may show dominance
(Crockett 1975, Hadow 1977). Often intruder males
retreat without aggressive behavior, exhibiting
Moth Flight Display, which consists of a short,
straight flight of rapid, shallow wing-beats (Crockett
1975, Hadow 1977, Short 1982). Birds also respond
to territorial intruders with Bouncing, or Fluttering,
Flight Display, in which aggressor approaches
intruder with deep undulations and high amplitude
wing-beats (Crockett 1975, Short 1982). Wings-Up
Display often follows Bouncing Flight: upon land-
ing, holds both wings outstretched above back and
breast, and puffs out throat-feathers to expose red
and yellow colors of male (Crockett 1975). In
Bobbing-Wagging Display, gives Chatter Call,
raises crest, flattens plumage, puffs out breast, and
then points bill up and raises and lowers head or
swings it from side to side (Crockett 1975).
Territorial behavior decreases throughout nest-
ing cycle, eventually becoming limited to protection
of nest tree (Sousa 1983).

Some interspecific territoriality with sympatric
Red-naped Sapsuckers, but interactions are rare
after territory establishment. Hadow (1977)
observed 11 such interspecificencounters, in which
Williamson’s won 7 and Red-naped won 4. Terri-
tories of these 2 species often border each other
(nests within 15 m), but are frequently located in
relation to species-specific foraging habitat (see
Habitat: breeding range, above), resulting in min-
imal interspecific contact.

Individual distance. Territorial as pairs during
breeding season and intolerant of conspecifics
entering territory. One pair/40 hain California (Bock
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and Lynch 1970); 4.1 pair/40 ha in n. Colorado
(Stallcup 1968) and 1 pair/17 ha in s. Colorado
(Winternitz 1976). Individuals are tolerant of
conspecifics during migration (see Migration:
migratory behavior, above).

SEXUAL BEHAVIOR

Mating system and sex ratio. Monogamous; 1
pair per territory. Sex ratio unknown, but some
males remain unmated during a breeding season
(Crockett and Hansley 1977).

Pairbond. Pairs remain together during breeding
season, parting after young fledge. Female may
abandon pair asresult of unsuitable nest-site choice
by male (Crockett and Hansley 1977). Pairs may
remateinsubsequent years, remaining near original
territory, but data are sparse.

Males initiate copulation, often through series
of precopulatory displays in response to female
solicitation. In Bouncing (Fluttering) Flight, male
approaches his mate from above, giving Chatter
Call, and descends slowly (fluttering) to perch
beside her (both birds calling). Then, after series of
Bobbing-Wagging Displays (see Spacing, above),
initiates copulation (Crockett 1975, Short 1982).
Typical copulation event lasts about 15 s, usually
near nest, but never in nest tree (Crockett and
Hansley 1977). The female, crouched on branch
with drooped wings, is usually mounted from left
side; male approaches while chattering, fluttering
wings, and jerking its tail (Michael 1935, Crockett
and Hansley 1977). Once on top, male curves his
tail beneath his mate’s and “slowly slips off to the
left as he copulates” (Crockett and Hansley 1977,
Short1982). Bothsexes often preen after copulating.

Sexual recrudescence (postfledging courtship
and nesting behavior) usually involves members of
differing nesting pairs and has been documented in
Williamson’s Sapsucker (Crockett and Hansley
1977). Birds have been observed displaying, exca-
vating, and prospecting previously excavated
cavities, but nothing further.

Extra-pair copulations. Not documented.

SOCIAL AND INTERSPECIFIC BEHAVIOR

Degree of sociality. Pairs territorial during
breeding season; little toleration of conspecifics.
Closely related heterospecifics (Picidae) occa-
sionally experience hostility from territorial males
(Hadow 1977, Short 1982). Forms small conspecific
flocks during migration (Swarth 1904; see Migra-
tion: migratory behavior, above). Apparently does
not associate with conspecifics during winter.
Yellow-bellied Sapsuckers forage with overwin-
tering insectivorous mixed-species flocks, but this
behavior has not been reported for Williamson's
Sapsucker.

Play. None known.

Nonpredatory interspecific interactions. Inter-
specifically territorial with Red-naped Sapsucker
(see Agonistic behavior, above). Also interacts
with Hairy Woodpecker (Picoides villosus) and
Northern Flicker (Colaptes auratus; Short 1982,
Cannings et al. 1987). Has been observed foraging
with groups of Red-breasted Sapsuckers (Rossem
and Pierce 1915). Russell (1947) reported a pair of
Mountain Chickadees (Parus gambeli) feeding
Williamson’s Sapsucker nestlings, along with the
sapsucker parents, when a partition between the 2
adjacent cavities collapsed. Aggressive interactions
with other species—e.g., Violet-green Swallow
(Tachycineta thalassina), Pygmy Nuthatch (Sitta
pygmaea)—for nest sites (TEM).

PREDATION

Kinds of predators; manner of predation. Three
Accipiter species of w. North America—Sharp-
shinned Hawk (A. striatus), Cooper’'s Hawk (A.
cooperii), and Goshawk (A. gentilis)—take both
adults and juveniles during breeding season
throughout range (Reynolds and Meslow 1984).
Red squirrels (Tamiasciurus hudsonicus) enter
cavities to take eggs and nestlings in Arizona (TEM),
as do long-tailed weasels (Mustela frenata) in Color-
ado (Crockett and Hansley 1977). House Wrens
(Troglodytes aedon) are probably the only avian nest
predators. Western terrestrial garter snakes (Tham-
nophis elegans) have been observed entering nest
cavities (Crockett and Hansley 1977).

Response to predators. Birds flee when chased
and freeze in place upon detection of avian predators
(Crockett and Hansley 1977). Both sexes scold and
attack ground and arboreal predators near nest.
Adults perform Raised-Crest Display: elevate
crown-feathers and give Alarm Calls (Crockett
1975). After a weasel raided a nest in Colorado,
both parents and a neighboring female behaved
excitedly, constantly giving various calls, for
50 min (Crockett and Hansley 1977).

BREEDING _

PHENOLOGY

Pair formation. Male establishes territory when
he arrives on breeding grounds and pairs form
soon after females arrive, 1-2 wk later (Crockett
and Hansley 1977, Short 1982).

Nest-building. Excavation begins shortly after
pair formation, within 3 wk of female arrival
(Hadow 1977), and lasts 3-4 wk (Short 1982).
Extends from mid-Apr to third week in May in ne.
Oregon (Bull et al. 1986).
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Figure 3. Williamson's Sapsucker annual cycle of
wmm Young Dreeding, molt, and migration. Dates for adult molt are
m== E99S  ynavailable; however, adults were not molting when
Migration mm handled on Mogollon Rim, AZ, in Jun and Jul. Thick lines

show peak activity; thin lines, off-peak.

Breeding

First/only brood per season. See Figure 3. Only
1 brood/season. Egg dates are 23 Apr-15 Jun in
British Columbia (Campbell et al. 1990). On
Mogollon Rim, AZ, first eggs of first clutches laid
27 Apr-30 May (median date 14 May, mode 12
May, n=148; TEM). Nesting period lasts from third
week in Jun through Jul in s. Colorado (Winternitz
1976). Nestling dates from 9 nests in New Mexico:
20 May-13 Jul (Travis 1992). Nestling dates from 35
nests in British Columbia: 8 May-15 Jul (Campbell
et al. 1990). In ne. Oregon, parents feed nestlings
late May-mid-Jul; fledging dates for 19 nests: 19
Jun-20 Jul (Bull et al. 1986).

Second/later brood(s) per season, if any. No
second broods recorded, but some birds renest if
first nest fails early (TEM).

NEST SITE

Selection process. Nests in cavities (newly exca-
vated in most cases; e.g., 79% of 28 nests on Mogollon
Rim, AZ; Conway and Martin 1993, Martin 1993).
Male begins establishing territory before female
arrives on breeding grounds. Williamson’s and
Red-naped sapsuckers havesimilar nest-site prefer-
ences and may sustain ecological separation by
selecting nest sites on basis of proximate foraging
habitat (see Habitat: breeding range, above). On
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basis of foraging preferences, Williamson’s tends
toselectnestsitesin areas close to conifer-dominated
forest that has few aspens, while Red-naped chooses
deciduous (i.e., aspen)-dominated areas (Smith
1982). Degree of fungal infection can play a role in
nest tree selection, because infected trees may have
softer core, making them easier to excavate (Conner
et al. 1975). In Colorado, 65% of 40 nests were in
trees infected with the fungus Fomes igniarius
(Crockettand Hadow 1975). Nest trees in Wyoming
were live aspen with fungal conks on bark and
other signs of heartrot (Loose and Anderson 1995).
In Arizona, nest trees of Williamson’s Sapsucker
had fewer conks than those used by Red-naped
Sapsucker, Hairy Woodpecker, or Downy Wood-
pecker (Picoides pubescens; J. Schepps, S. Lohr, and
TEM unpubl. data). However, dead trees (snags)
had fewer conks than partly live or live trees, and
Williamson’s Sapsuckers chose snags 85% of the
time (n = 164; TEM); thus, the number of conks are
a poor indicator of tree hardness when snags are
included. In fact, Williamson’s Sapsucker chooses
softer trees than Red-naped Sapsuckers or Hairy
Woodpeckers, but not Downy Woodpeckers (J.
Schepps, S. Lohr, and TEM unpubl. data).

Microhabitat. On Mogollon Rim, AZ, drainage
bottoms preferred over ridge tops (Conway and
Martin 1993; see also Sousa 1983), and nest sites
tend to have more live and dead aspen and more
green ground cover in a 0.1-ha patch surrounding
the nest than at random patches, but no difference
in numbers of live conifers (Conway and Martin
1993, TEM). The 0.1-ha patch surrounding nest
sites in Oregon had higher live and dead stem
density, lower basal area, higher upper canopy
height, higher percentage of ground cover, fewer
stumps, and larger logs than surrounding habitat
(Bull et al. 1986).

Site characteristics. Usually nests in aspen,
where available (Crockett and Hadow 1975, Smith
1982, Sousa 1983, Li and Martin 1991, Conway and
Martin 1993). Most studies, however, have failed to
quantify aspen availability, which may be largely
responsible for nest-site variation, including docu-
mented subspecific variation. Crockettand Hansley
(1977) observed more nests in live than in dead
aspen, but snag availability was not documented.
In a study in Arizona in which aspen and conifer
snag availability was measured, aspen snags were
actively selected compared to live aspens and
conifer snags (Conway and Martin 1993). In
Arizona, 98.5% of nests (1 = 202) were in aspen and
85.4% of the aspens were dead (TEM). Inne. Oregon,
half (51%) of nests were in snags (n = 86; Bull et al.
1986). Prefers western larch in ne. Oregon (Bull et
al. 1986). Nests also found in ponderosa pine and
spruce in New Mexico (Travis 1992), as well as
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Douglas fir, and even a power pole in British
Columbia (Campbell et al. 1990). Most nests in
British Columbia are in conifers (Campbell et al.
1990).

Averagenest height (above ground) in Colorado,
2.4m (n=40; Crockett and Hadow 1975);in Arizona,
13.1 m £ 5.3 SE (n = 31), correlated with nest tree
height but not nest tree dbh (Conway and Martin
1993); in New Mexico, 3-16 m (n = 9; Travis 1992);
in British Columbia, 2-18 m high (n = 25; Campbell
et al. 1990). Mean dbh of 3 nest trees in Wyoming;:
28.7 cm; larger dbh than that of available aspen
trees (Loose and Anderson 1995). Snags used for
nesting in ne. Oregon had larger dbh (70 cm
+26.4SD), greater height (24 m + 10.1), fewer
branches, and higher frequency of broken tops
(14%) than available snags (n = 86; Bull et al.
1986).

NEST

Construction process. Although earlier studies
suggested that only the male excavates, working
“several hours a day over 3-4 wk” (Short 1982),
female observed excavating at least some of the
time (TEM).

Structure and composition matter. Inside cavity,
small bed of wood chips and shavings serves as bed
for eggs (Flanagan 1911).

Dimensions. Little information. An Oregon
cavity, excavated in a partly dead pine, measured
“8in [20 cm] deep and about 5 in [12.5 cm] wide at
the bottom” (Bendire 1895). In Arizona, nest cavity
measurements (cm) as follows: opening width 4.17
+0.10SE (n =30); opening height4.17+ 0.10 (n = 30);
inner width 9.14 + 0.56 (n = 23); inner depth 26.67
* 1.45 (n = 16; TEM).

Microclimate. In Colorado, 58% of nests (1 = 57)
facing south, compared to 18% facing north, a
significant difference (Crockett and Hadow 1975).
Nestorientation may play role in maintaining higher
nest temperatures during early part of breeding
season, but this has not been well studied. Conway
and Martin (1993) found no significant pattern of
nest orientation and more extensive samples in
Arizona (n = 201) continue to show no orientation
preference (TEM).

Maintenance or reuse of nests, alternate nests.
Birds may reuse cavities of previous years (Michael
1935, Crockett 1975, Crockett and Hansley 1977),
but quantitative evidence suggests that old cavities
are a relatively small percentage of nests (21%, n =
28 [Conway and Martin 1993];15.6%, n =149 [TEM]).
However, birds commonly reuse same nest tree
between years, excavating new holes (TEM).

Nonbreedingnests. Unmated males will excavate
cavities and maintain territories throughout breed-
ing season, although there is much variation; e.g., 1

bachelor excavated 4 cavities in 3 different conifers,
while other bachelors abandoned their territories
early inbreeding cycle (Crockettand Hansley 1977).

EGGS

Shape. Ovate to elongate ovate; some approach
ovate pyriform (Bendire 1888, Sclater 1912, Bent
1939).

Size. Measure 23.6 mm (range 20.1-25.91) x
17.3 mm (15.4-18.3, n = 81 eggs; Bent 1939). For S. t.
natalige: 23.52 mm (21.28-26.03) x 17.33 mm (15.86—
19.33, n=20clutches, 110 eggs; Western Foundation
of Vertebrate Zoology [WFVZ]). For S. t. thyroideus:
23.94 mm (20.66-26.54) x 17.85 mm (15.79-18.98, n
=21 clutches, 118 eggs; WFVZ).

Mass. Average 3.8 g (7% of female body weight
[54 gl; Yom-Tov and Ar 1993).

Color. Pure china white; slightly glossy (Bent
1939).

Surface texture. No information.

Eggshell thickness. Average empty eggshell mass
for S. t. nataliae: 0.258 g (range 0.205-0.340, n = 20
clutches, 110eggs; WFVZ); for 5.t. thyroideus:0.275 g
(0.223-0.321, n = 21 clutches, 118 eggs; WFVZ).

Clutch size. Usually 4-6, occasionally 3-7 (Bent
1939, Martin and Li 1992, Martin 1995). In Colorado,
average4.38 eggs/nest (n = 8; Crockettand Hansley
1977). On Mogollon Rim, AZ, 4.91+ 0.15SE (n =23;
TEM). Clutch size correlation with latitude (r =
0.12) is not significant (n = 49; Koenig 1986).

Egg-laying. One egglaid/d; thus, laying lasts 3—
5 d (on basis of 4- to 6-egg clutch; Crockett and
Hansley 1977). Vocalization and Drumming (see
Sounds: nonvocal sounds, above) decreases, except
for early morning, and adults become inconspicuous
during this period (Crockett and Hansley 1977,
Hadow 1977). Crockettand Hansley (1977) observed
that females stayed close to nest during egg-laying,
often preening or napping beside or within nest
cavity.

INCUBATION

Onset of broodiness and incubation in relation
to laying. Incubation begins before clutch is
complete (Crockett and Hansley 1977). Subject to
high annual variation; averageincubation initiation
dates over 3 consecutive years (1972-1974) in Col-
orado were 26 May (1 = 3), 1 Jun (n = 11), and 28
May (n = 12; Crockett and Hansley 1977). On
Mogollon Rim, AZ, incubation initiation dates
varied from 1 May to 3 Jun; nosignificant differences
among years (TEM). Incubation observed mid-
May-mid-Jun in ne. Oregon (Bull et al. 1986).

Incubation patch. Single medial abdominal
patch, on both male and female.

Incubation period. Begins before clutch is
complete, lasting 12-14 d in Colorado (Crockett and
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Hansley 1977). Measured as the period beginning
withtheday thelasteggislaid to theday the firstegg
hatches. Averages 13 d (range 12-14); on Mogollon
Rim, AZ, 12 d more common than 14 (TEM).

Parental behavior. Both parents incubate,
keeping eggs covered almost constantly (Crockett
and Hansley 1977). Males stay on eggs overnight,
but no significant difference in diurnal male and
female incubation times; males were attentive
52.5% and females 47.7% of daylight hours, and
bouts lasted 32-33 min (Crockett and Hansley
1977).

Hardiness of eggs against temperature stress.
No information.

HATCHING

Preliminary events and vocalizations. Not
recorded.

Shell-breaking and emergence. All eggs hatch
within 1-2 d (Crockett and Hansley 1977).

Parental assistance and disposal of eggshells.
Not recorded.

YOUNG BIRDS

Condition at hatching. Altricial, eyes closed,
naked, and “bright flesh-pink in color” (Crockett
and Hansley 1977).

Growth and development. Eyes openat7-14d of
age, and first feathers, still sheathed, appear at
about 7 d; birds are fully feathered after 14 d
(Crockett and Hansley 1977). Sexually dimorphic
plumage patterns appear immediately (Bendire
1888, Crockett and Hansley 1977). Unlike most
other Picidae, juvenile Sphyrapicus do not exhibit
abbreviated inner primaries (Chapin1921). Because
incubation begins early in laying period, nestling
ages differ by 1-2 d, resulting in size differences
because of age and differential food consumption
(Crockett and Hansley 1977). No data on growth
rates or mass at differing ages.

PARENTAL CARE

Brooding. Both parents brood young. Nest
attentivenessis very high (99.8%) during first week
after hatching, but declines as nestlings acquire
down feathering (49.7% attentiveness by day 14;
Crockett and Hansley 1977). Adult exchanges of
brooding activity follow a similar pattern: they are
most frequent early in nestling period (Crockett
and Hansley 1977). Brooding becomes limited to
nighttime hours by week 3 (Crockett and Hansley
1977).

Feeding. Each parent feeds nestlings, rotating
brooding and foraging activity for first 2 wk.
Feeding rates, while initially low (15- to 24-min
foraging bouts), typically increase dramatically
during week 3 (1 feeding/3 min). Feeding rates
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decline to 1 feeding/35 min just before (3—4 d)
fledging (Crockett and Hansley 1977, Short
1982).

Unlike most other ant foragers, this species does
not regurgitate food to its young (Short 1982).
Carries food, mostly ants, in throat, mouth, and bill
(Crockett 1975, Short 1982, RCD, TEM, CJC). See
Food habits: feeding, above, for details.

Nest sanitation. Both adults, but mainly male,
remove fecal material from nest, about every other
visit (Michael 1935, Short 1982). Fecal material
includes soaked wood chips and, in older nestlings,
gelatinous fecal sacs. Adults continually excavate
wood shavings inside nest cavity to improve
sanitation by covering and soaking up fecal material
(Crockett and Hansley 1977).

Carrying of young. Not known.

COOPERATIVE BREEDING

Not known to occur. Although not tolerated by
parents, unmated males will feed nestlings of an
adjacent pair (Crockettand Hansley 1977). Bachelor
males will also replace males who abandon brood
before fledging, feeding both nestlings and
fledglings (Crockett and Hansley 1977).

BROOD PARASITISM
Not known to occur.

FLEDGLING STAGE

Departure from nest. Occurs 31-32 d after
hatching (Martin and Li 1992) and usually requires
1-2d, but often up to 3-4 d, for entire brood to leave
nest (Crockett and Hansley 1977). On Mogollon
Rim, AZ, young have left nest as early as 26 d and
as late as 33 d after hatching (TEM). Parents coax
fledging birds out of nest cavity by withhold-
ing food near the hole (Crockett and Hansley
1977). Once fledglings emerge, they do not reenter
the cavity, but fly to nearby tree to be fed by parents
(Crockett and Hansley 1977). Fledglings quickly
learn how to forage independently (gleaning
insects), but may also be fed by parents during
first 2 d after fledging (Crockett and Hansley
1977).

Growth. Little information. Young at fledging
resemble adults in size, but have shorter wings
and tail.

Association with parents or other young. Adults
quickly disperse after young leave nest, and males
often abandon young 1-2 d before they fledge.
Crockett and Hansley (1977) have observed male
parents as far as 3.5 km and females 1.5 km from
their nests (still active) late in day of fledging.
Siblings usually separate quickly as well, but
sometimesremain together, foragingonhomerange
from 1 to several weeks.




Ability to get around, feed, and care for self.
Youngcan fly after they departnest, to some degree.
Beg for food following initial flight. Bark-gleaning
is an easily learned feeding technique, compared to
probing and pecking, and allows for relatively
early independence (Crockett and Hansley 1977).

IMMATURE STAGE

Few data. Juveniles are independentand largely
insectivorous prior to migration. Experience high
predation from Accipiter hawks (Crockett and
Hansley 1977).

DEMOGRAPHY AND POPULATIONS

MEASURES OF BREEDING ACTIVITY

Ageatfirst breeding;intervals between breeding.
Breeds yearly. Both sexes can breed in first year.

Clutch size. See Breeding: eggs, above.

Annual and lifetime reproductive success. Egg
mortality occurs naturally, though it has not been
accurately measured. Reports of hatching success
vary from 60 (Grinnell 1908) to 72.2% (Crockettand
Hansley 1977). On Mogollon Rim, AZ, nesting
success (percentage of nests that successfully fledge
atleast one young, on basis of Mayfield [1961,1975]
method) varies among years from 89.4 to 100%
(averages 96.1, n = 204 nests [TEM]; see also Li and
Martin 1991, Conway and Martin 1993). Daily
mortality rate from egg-laying to nest-leaving
was 0.000813 £ 0.00036 SE (n = 6,135.5 exposure
days; TEM). Successful nests in Arizona fledged
average of 3.67 young + 0.21 SE (n = 18 nests; TEM),
while 3.17 young per nest (equal sex ratio) were
fledged in Colorado (n = 12 nests; Crockett and
Hansley 1977). Of 9 nests in Arizona for which both
clutch size and number of fledged young were
known, clutch size was 5.22 £ 0.28 SE and number
of fledged young was 3.89 + 0.31 SE, indicating
hatching failure and/or nestling mortality of 1.33
young per nest (TEM). Egg versus chick mortality
not known. Lifetime reproductive success not
known.

Number of broods normally reared per season.
Onebrood peryear. Dawson’s (1923) casual mention
of the species “nesting twice in a season” was
probably either erroneous or referred to a renest
attempt, perhaps as the result of a failed nest.
Renesting after a successful brood has not been
recorded, and is seemingly impossible, given life
history characteristics of breeding (e.g., length of
excavation process, nestling period, etc.) relative to
season length.

Proportion of total females that rear at least
one brood to nest-leaving or independence. Not
directly studied with color-marked birds.

LIFE SPAN AND SURVIVORSHIP
No information.

DISEASE AND BODY PARASITES
No information.

CAUSES OF MORTALITY

Exposure. Nest trees are occasionally blown
down by strong wind on Mogollon Rim, AZ (Li
and Martin 1991, RCD, TEM, CJC).

Predation. Predation on adults is difficult to
document. Piles of feathers in Arizona indicate
occasional predation on adults. Nest predation
probably accounts for 100% of complete nest
failures on Mogollon Rim, AZ, but partial brood
loss (see Measures of breeding activity, above) is
probably due to other factors as well.

Competition with other species. No informa-
tion.

RANGE

Initial dispersal from natal site. Of >100 young
banded in Arizona, none were resighted over 4 yr
(TEM).

Fidelity to breeding site and winter home
range. Birds often return to same territory, even
same nest tree, year after year (Dawson 1923).
Return rates of banded birds to breeding sites
between years is not yet documented. No infor-
mation for winter.

Dispersal from breeding site or colony. No
banded birds recovered, except those resighted on
Mogollon Rim, AZ, study area. Of 67 birds (sexes
and ages combined) banded in 1993, 16 (24%) were
resighted in 1994 or 1995; of 65 birds banded in
1994, 14 were resighted in 1995 (TEM).

POPULATION STATUS

Numbers. Few data; needs study. This species
usually fairly common in habitats where it occurs.
Priceetal. (1995) report <5individuals detected per
Breeding Bird Survey (BBS) route per year.

Trends. Analysis of BBS data indicates a
decreasing population trend (DeSante and George
1994). Populations showed highly significant
declines throughout U.S. range from 1982 to 1991,
with particularly strong declines in Pacific North-
west (U.S. Fish and Wildlife Service BBS unpubl.
data). Price et al. (1995) report 60% decline from
1984 to 1993. However, data are few because of the
sparse number of BBS routes in western U.S., and
more complete surveys are needed.

Wildlife agencies in Oregon and Utah refer to
thissapsuckerasa “sensitivespecies,” having either
a “declining population and limited range or
habitat,” or an “undetermined status” (Atwood
1994).
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POPULATION REGULATION

Notadequately studied. Potential factorsinclude
nest-site availability (Li and Martin 1991, Conway
and Martin 1993) and influence of forest manage-
ment techniques that affect snag availability and
fire suppression. Requires particularly soft sub-
strates for excavating and generally softer substrates
than other woodpeckers (J. Schepps, S. Lohr, and
TEM unpubl. data). Soft substrates may be less
common and lost more quickly following storms or
as result of logging practices and may be expected
to be most common in old forests where snags may
be left standing longer. For example, Mannan and
Meslow (1984) found the sapsucker in old growth
(+200 yr), but not in rotation-age (85 yr) forest (see
also Dobkin 1994).

CONSERVATION AND MANAGEMENT

EFFECTS OF HUMAN ACTIVITY

Shooting and trapping. No information.

Pesticides and other contaminants/toxics. No
information, but as an ant-eating species, possibly
vulnerable to forest spraying.

Collisions with stationary/moving structure or
objects. Adultfemale died after flying into mirrored
window of building in Alberta (Pinel 1993).

Degradation of habitat. Apparently able to
withstand considerable disturbance. For example,
when aspens and snags were spared during a
logging operation, breeding density of Williamson’s
Sapsucker was not significantly affected spatially
(logged versus unlogged) or temporally over 2 yr
(Franzreb and Ohmart 1978). Observed foraging
on logs in clear-cuts (Loose and Anderson 1995).
Jewett et al. (1953) report habitation of postfire
early successional forest. Similarly, Bock and Lynch
(1970) document nesting in snags in previously
unoccupied areas 5-8 yr after fire, although birds
foraged in adjacent interior forest (see also Bock et
al. 1978, Sousa 1983). In Pacific Northwest, snag
dbh of 30.5 ¢m is minimum size capable of
supporting a nest cavity (Thomas et al. 1979);
however, size requirement varies across tree
species and, therefore, geographic region (Sousa
1983 and references therein).

Although Williamson’s Sapsucker seems to
tolerate habitat disturbances like fire and even
some logging practices (see Habitat: breeding
range, above; but see Raphael et al. 1987), Aney
(1984) found sapsuckers exhibit significant forest
area (size) effects. In Pacific Northwest, 371 snags
(of at least 30.5 cm dbh) per 100 ha are necessary to
support “maximum populations” (Thomas et al.
1979).
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Disturbance at nest and roost sites; human/
research impacts. Tolerant of close human prox-
imity and activities at nest. On Mogollon Rim, AZ,
nest trees are climbed and nestlings are temporarily
removed and banded without causing adult
abandonment (TEM). Crockett and Hansley (1977)
sawed into 4 nests, without negative effects.

MANAGEMENT

Forest management plans should emphasize
conservation of groups of large snags, rather than
random assortment of variably sized snags (Conway
and Martin 1993). Patches of snags and areas of
high snag density should be preserved, especially
those in drainage bottoms or other low-lying areas
(Conway and Martin 1993). Firein mixed coniferous
forest that creates snags may increase breeding
densities (Bock and Lynch 1970). Availability of
sap trees (often large conifers) also should be
important.

APPEARANCE

MOLTS AND PLUMAGES

Hatchlings. Naked at hatching.

Juvenal plumage. Information on timing and
sequence of Prejuvenal molt (which takes place
within the nest cavity) lacking. Completely feath-
ered and in Juvenal plumage at fledging.

Juvenile male resembles adult male, but lacks
glossy appearance, has white throat instead of red,
and has more white on nape that sometimes
connects with white above eye; also, bases of black
back-feathers have white wedge marks, and bird is
more barred on upperparts, wings, and tail; black
on breast is less pronounced, and yellow belly is
pale (Short 1982). Juvenile female resembles adult
female, but is still more dull and brown, shows
more barring throughout, and lacks black on breast
(Short 1982).

Basic I plumage. Prebasic I (Postjuvenal) molt
occurs early (Jul-Aug); most birds acquire Basic I
plumage by late Aug or early Sep (Short 1982). Molt
includes allbody-feathers and most flight-feathers.
Molt of primaries begins in nest with replacement
of 2 innermost minute Juvenal primaries; all pri-
maries are replaced within 3-4 mo after fledging
(Pyle and Howell 1995; see below). All primaries
and rectrices arereplaced; Juvenal primary-coverts
and most Juvenal secondaries are retained, but
some birds replace 4-5 secondaries (Pyle and
Howell 1995). Basic I plumage very similar to
Definitive Basic (adult) plumage.

Basic II plumage. Prebasic Il molt is essentially
complete except all birds replace 1-4 primary-
coverts and most birds retain 1-5 secondaries (Pyle
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and Howell 1995). Basic II plumage same as
Definitive Basic (adult) plumage.

Basic III plumage. Prebasic III molt is essen-
tially complete except a few birds may still retain
1-4 secondaries (Pyle and Howell 1995). Basic
IIT plumage same as Definitive Basic (adult)
plumage.

Definitive Basic plumage. Definitive Prebasic
molt complete; occurs mid-Jul-late Sep. Flight-
feathers moltbefore migration; body molt continues
into migration. Colors follow Smithe 1975 and are
based on specimens at the Academy of Natural
Sciences, and on skins of recently collected (<15 yr)
specimens at Louisiana State University Museum
of Zoology (LSUMZ).

Maie. Nasal tufts, lores, and moustachial stripe
are white, forming long, narrow stripe under eye
from bill to side of neck; supercilium white, begins
just above eye and continues to neck where curves
inward toward middle of nape. Chin and upper
throatScarlet(14); remainder of head, neck, mantle,
breast, and tail Jet Black (89), back and breast glossed
blue-green. Feathers of lower back black with white
markings; center of rump and uppertail-coverts
white; sides of rump and uppertail-coverts black;
some feathers between center and sides have both
black and white. Wing-coverts black, except
median-coverts all or mostly white, and outermost
5-6 greater-coverts white with inner web entirely
or mostly black; white portion of wing-coverts
forms conspicuous patch; remiges Sepia (219;
appear blackish), with several small white spots on
outer webs of 3-5 of the outermost primaries (except
outermost primary always unmarked), or all
primaries may be unmarked; tertials may or may
not have small white subterminal marks. Lower
breast to lower belly yellow in center; sides of
upper belly black; feathers on sides of lower belly
and on thighs black, barred with white; undertail-
coverts black, broadly margined with white.
Undersides of remiges deep gray, broadly spotted
oninner webs with white; underwing-coverts white,
broadly barred with black.

FemaLE. Plumage pattern substantially different
from that of male. Head Dark Drab (119B) to tawny
or buffy; sides of crown above eye, rear crown, and
upper nape, as well as malar area, streaked with
black. Some females show some orange reddish or
black feathers on chin and throat. Feathers of mantle,
breast, and wings Jet Black (89), all feathers barred
off-white (but barred Sepia (on breast). Remiges
Sepia with small white spots on outer webs. Rectrices
black, with widely spaced off-white to Sepia barring
on outer portion of each web. Breast variable, may
be entirely barred (but darker at center) or solid
black at center and barred only on sides of breast.
Feathers of sides, thighs, and undertail-coverts off-

R. C. DOBBS, T. E. MARTIN, AND C. J. CONWAY 15

white, barred black; center of breast and belly pale
yellow. Underwings as in male.

BARE PARTS

Bill and gape. In hatchlings, gape (“swellings at
the corners of the mouth”) colored flesh pink and
retained up to 7 d after fledging (Crockett and
Hansley 1977). Adultbill black in summer, purplish
slaty brown in winter (Ridgway 1914).

Iris. Deep reddish brown in adults (Ridgway
1914); also described as chestnut brown (Short 1982)
and dark brown (LSUMZ).

Legs and feet. Grayish olive (Ridgway 1914) or
dull greenish gray in adults (LSUMZ); or dark gray
(Short 1982).

MEASUREMENTS

See Table 1. Note that length of female tail exceeds
that of male (Ridgway 1914, cited by Short 1970).
Otherwise, no difference between the sexes.

PRIORITIES FOR FUTURE RESEARCH

Williamson'’s Sapsucker is poorly studied through-
out most of its range, and almost all breeding-
biology information comes from two study areas:
Rocky Mountain National Park, CO, and Mogollon
Rim, AZ. Similar information for other parts of its
range, particularly the Sierra Nevada-Cascade
ranges of the western subspecies, is lacking. Winter
ecology is poorly known. Introductory work on
winter ecology raises interesting questions (e.g.,
sexual habitatsegregation) and should be extended
into Mexico, where the species is unstudied.
Migration ecology and habitat use has, perhaps,
received the least attention. Population trend data
are few and are badly needed.

This species, although genetically distinct, occurs
sympatrically, in part, with Red-naped and Red-
breasted sapsuckers. Ecological patterns and
superficial similarities with congeners and other
picids have led to speculation and investigation of
history, including some molecular work. Greater
study of this unique species regarding ecological
and evolutionary similarities and differencesamong
related species is needed.
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Table 1. Linear measurements (mm) and mass (g) of adult Williamson’s Sapsucker. Data

shown as mean (range).

Various locations' Alberta®

Exposed culmen length

Male 25.6 (23.0-28.0)

Female . 242 (21.5-28.5) 21.0
Wing-chord length

Male 136.8 (131.5-139)

Female 136.2 (132.5-143) 134.7
Tail length

Male 83.2 (70.5-88.5)

Female 84.1 (78.0-89.0)
Tarsus length

Male 21.5 (20.5-22.5)

Female 21.0 (20.0-22.5)
Breeding mass®

Male 47.6 (44.4-55.3)

Female 47.6 (44.4-55.3)

'Data from Ridgway 1914 ( males, n = 20; females, n = 17).

*Data from Pinel 1993.
| *Data from Mogollon Rim, AZ (TEM).

L.Kiffand Sam Sumida and the Western Foundation
of Vertebrate Zoology for egg size information. The
Library of Natural Sounds, Cornell Laboratory of
Ornithology, provided the sonograms, for which
we are grateful. We also thank Steve Cardiff and
the Louisiana State University Museum of Zoology.
The research has been funded by the National
Science Foundation (BSR-9006320, DEB-9407587,
and DEB-9527318); the BBIRD (Breeding Blology
Research and Monitoring Database) program of
the Global Change Research Program of the
National Biological Service; U.S. Fish and Wildlife
Service; and the Arizona Game and Fish Agency.
Cover photo © Brian E. Small.

REFERENCES

American Ornithologists” Union. 1983. Check-list of
North American birds. 6th ed. Am. Ornithol. Union,
Washington, D.C.

American Ornithologists’ Union. 1985. Thirty-fifth
supplement to the American Ornithologists’ Union
Check-list of North American birds. Auk 102: 680-
686.

Andrews, R., and R. Righter. 1992. Colorado birds: a

A. Poole and F. Gill, Editors

reference to their distribution and habitat. Denver
Mus. Nat. Hist., Denver, CO.

Aney, W. C. 1984. The effects of patch size on bird
communities of remnant old-growth pine stands in
western Montana. M.S. thesis, Univ. of Montana,
Missoula.

Atwood, J. L. 1994. Endangered small landbirds of the
western United States. Pp. 328-339 in A century of
avifaunal change in western North America (J. R.
Jehl, Jr.and N. K. Johnson, eds.). Stud. Avian Biol. 15.

Beal, F. E. L. 1911. Food of the woodpeckers of the
United States. U.S. Dept. Agr., Biol. Surv. Bull. 37.

Bendire, C. E. 1888, Notes on the habits, nests, and eggs
of the genus Sphyrapicus Baird. Auk 5: 225-240.

Bendire, C. E. 1895. Life histories of North American
birds. U.S. Natl. Mus. Spec. Bull. 3.

Bent, A. C. 1939, Life histories of North American
woodpeckers. U.S. Natl. Mus. Bull. 174.

Bock, C. E., and D. L. Larson. 1986. Winter habitats of
sapsuckers in southeastern Arizona. Condor 88:
246-247.

Bock, C. E., and J. F. Lynch. 1970. Breeding bird
populations of burned and unburned conifer forest
in the Sierra Nevada. Condor 72: 182-189.

Bock, C. E., M. Raphael, and ]. H. Bock. 1978. Changing
avian community structure during early post-fire
succession in the Sierra Nevada. Wilson Bull. 90:
119-123.




The American Ornithologists’ Union

Bohlen, H. D. 1989. The birds of I1linois. Illinois Univ.
Press, Bloomington.

Bull, E. L., 5. R. Peterson, and J. W. Thomas. 1986.
Resource partitioning among woodpeckers in
northeastern Oregon. U.S. Dept. Agric. USFS Res.
Note PNW 444,

Burleigh, T. D. 1972. Birds of Idaho. Caxton Printers,
Ltd., Caldwell, ID.

Campbell, R. W., N. K. Dawe, I. McTaggart-Cowan, J.
M. Cooper, G. W. Kaiser, and M. C. E. McNall. 1990.
The birds of British Columbia. Vol. 2, nonpasserines.
Royal British Columbia Museum, Victoria.

Cannings, R. A, R. ]. Cannings, and S. G. Cannings.
1987. Birds of the Okanagan Valley, British
Columbia. Royal British Columbia Museum,
Victoria.

Chapin, J. I’. 1921. The abbreviated inner primaries of
nestling woodpeckers. Auk 38: 531-552.

Conner, R. N., R. G. Hooper, H. 5. Crawford, and H. S.
Mosby. 1975. Woodpecker nesting habitat in cut
and uncut woodlands in Virginia. . Wild. Manage.
39: 144-150.

Conway, C.].,and T. E. Martin. 1993. Habitat suitability
for Williamson’s Sapsuckers in mixed-conifer
forests. . Wildl. Manage. 57: 322-328.

Crockett, A. B. 1975. Ecology and behavior of the
Williamson’s Sapsucker in Colorado. Ph.D. diss.,
Univ. of Colorado, Boulder.

Crockett, A. B., and H. H. Hadow. 1975. Nest site
selection by Williamson’s and Red-naped Sap-
suckers. Condor 77: 365-368.

Crockett, A.B.,and P. L. Hansley. 1977. Coition, nesting,
and postfledging behavior of Williamson’s Sap-
sucker in Colorado. Living Bird 16: 7-19.

Davis, J. 1962. Notes on some birds in the state of
Michoacan, Mexico. Condor 64: 324-325.

Dawson, W. L. 1923, The birds of California. Vol. 2.
South Moulton Co., San Diego.

DeSante, D. F., and T. L. George. 1994. Population
trends in the landbirds of western North America.
Pp. 173-190 in A century of avifaunal change in
western North America (J. R. Jehl, Jr. and N. K.
Johnson, eds.). Stud. Avian Biol. 15.

Dobkin, D. S. 1994. Conservation and management of
neotropical landbirds in the northern Rockies and
Great Plains. Univ. of Idaho Press, Moscow, 1D.

Dunning, J. B., Jr. 1993. CRC handbook of avian masses.
CRC Press, Boca Raton, FL.

Flanagan, J. H. 1911. Some Colorado woodpecker and
sapsucker notes. Oologist 28: 69-71.

Franzreb, K. E,, and R. D. Ohmart. 1978. The effects of
timber harvesting on breeding birds in a mixed-
coniferous forest. Condor 80: 431-441.

Garrett, K., and J. Dunn. 1981. Birds of southern
California: status and distribution. Los Angeles
Audubon Society, Los Angeles, CA.

Gilligan, J., D. Rogers, M. Smith, and A. Contreras, eds.
1994. Birds of Oregon: status and distribution.
Cinclus Publ., McMinnville, OR.

Godfrey, W. E. 1986. The birds of Canada. Rev. ed.
Natl. Mus. Nat, Sci., Ottawa.

Grinnell, J. 1908. Sphyrapicus thryroideus {Cassin),
Williamson's Sapsucker; Sphyrapicus varius daggetti

R. C. DOBBS, T. E. MARTIN, AND C. J. CONWAY 17

Grinnell, Sierra Sapsucker. Biota of the San Bernardino
Mountains. Univ. Calif, Publ. Zool. 5:63-65.

Grinnell, J., and T. L. Storer. 1924. Animal life in the
Yosemite. Univ. of Calif. Press, Berkeley.

Hadow, H. H. 1977. Audible communication and its
role in species recognition by Red-naped and
Williamson's Sapsucker (Piciformes). Ph.D. diss.,
Univ. of Colorado, Boulder.

Hayward, C. L., C. Cottam, A. M. Woodbury, and H. H.
Frost. 1976. Birds of Utah. Great Basin Nat. Mem.
no. 1.

Howell, 5. N. G., and 5. Webb. 1995. A guide to the
birds of Mexico and northern Central America.
Oxford Univ. Press, New York.

Howell, T. R. 1952. Natural history and differentiation
in the Yellow-bellied Sapsucker. Condor 54: 237-
282.

Howell, T. R. 1953. Racial and sexual differences in
migration of Sphyrapicus varius. Auk 70: 118-126.

Hubbard, J. F. 1978. Revised check-list of the birds of
New Mexico. New Mexico Ornithol. Soc. Publ. no.
6.

Hutto, R. L. 1992. Habitat distributions of migratory
landbird species in western Mexico. Pp. 221-239 in
Ecology and conservation of neotropical migrant
land birds (J. M. Hagan and D. W. Johnston, eds.).
Smithson. Inst. Press, Washington, D.C.

Jewett, 5. G., W. P. Taylor, W. T. Shaw, and J. W.
Aldrich. 1953. Birds of Washington State. Univ. of
Washington Press, Seattle.

Johnson, N. K. 1975. Controls of the number of bird
species on mountain islands in the Great Basin.
Evolution 29: 545-567.

Johnson, N. K., and R. M. Zink. 1983. Speciation in
sapsuckers (Sphyrapicus): 1. genetic differentiation.
Auk 100: 871-884.

Kingery, H. E., and W. D. Graul, eds. 1978. Colorado
bird distribution: a latilong study. Colorado Div.
Wildl., Denver.

Koenig, W. D. 1986. Geographical ecology of clutch
size variation in North American woodpeckers.
Condor 88: 499-504.

Kratter, A. W. 1991. First nesting record for Williamson's
Sapsucker (Sphyrapicus thyroideus) in Baja Cali-
fornia, Mexico, and comments on the biogeography
of the fauna of the Sierra San Pedro Martir.
Southwest. Nat. 36: 247-250.

Li, P., and T. E. Martin. 1991. Nest site selection and
nesting success of cavity-nesting birds in high
elevation forest drainages. Auk 108: 405-418.

Ligo'n, J. 5. 1961. New Mexico birds and where to find
them. Univ. of New Mexico Press, Albuquerque.

Loose, S. 5., and 5. H. Anderson. 1995. Woodpecker
habitat use in the forests of southeastern Wyoming,.
J. Field Ornithol. 66: 503-514.

Mannan, R. W., and E. C. Meslow. 1984. Bird
populations and vegetation characteristics in
managed and old-growth forests, northeastern
Oregon. ]. Wildl. Manage. 48: 1219-1238.

Martin, A. C., H. 5. Zim, and A. L. Nelson. 1951.
American wildlife and plants: a guide to wildlife
food habits. Dover Publ., Inc., New York.

Martin, T. E. 1988. Habitat and area effects on forest

The Academy of Natural Sciences of Philadelphia



16 WILLIAMSON'S SAPSUCKER

bird assemblages: Is nest predation an influence?
Ecology 69: 74-84.

Martin, T. E. 1993. Evolutionary determinants of clutch
sizein cavity-nesting birds: nest predation or limited
breeding opportunities? Am. Nat. 142: 937-946.

Martin, T. E. 1995. Avian life history evolution in
relation to nest sites, nest predation, and food. Ecol.
Monogr. 65: 101-127.

Martin, T. E., and P. Li. 1992. Life history traits of open-
versus cavity-nesting birds. Ecology 73: 579-592.

Mayfield, H. 1961. Nesting success calculated form
exposure. Wilson Bull. 73: 255-261.

Mayfield, H. 1975. Suggestions for calculating nest
success. Wilson Bull. 87: 456-466.

McTaggart Cowan, I. 1938. Distribution of the races of
the Williamson Sapsucker in British Columbia.
Condor 40: 128-129.

Mearns, B., and R, Mearns. 1992. Audubon to Xantus.
The lives of those commemorated in North
American bird names. Academic Press, San Diego.

Michael, C. W. 1935. Nesting of the Williamson
Sapsucker. Condor 37: 209-210.

Monson, G., and A. R. Phillips. 1981. Annotated
checklist of the birds of Arizona. 2d ed. Univ. of
Arizona Press, Tucson.

Munro, J. A., and I. McTaggart Cowan. 1947. A review
of the bird fauna of British Columbia. British
Columbia Provincial Museum, Victoria.

Niedrach, R. J., and R. B. Rockwell. 1939. The birds of
Denver and mountain parks. Colorado Mus. Nat.
Hist., Popular Series no. 5.

Oakleaf, B., B. Luce, S. Ritter, and A. Cerovski, eds.
1992. Wyoming bird and mammal atlas. Wyoming
Game and Fish Dept., Lander.

Oberholser, H. C. 1974. The bird life of Texas. Univ. of
Texas Press, Austin.

Oliver, W. W. 1970. The feeding pattern of sapsuckers
on ponderosa pine in northeastern California.
Condor 72: 241.

Packard, F. M. 1945. Birds of Rocky Mountain National
Park. Auk 62: 371-394.

Peters, J. L. 1948. Checklist of birds of the world. Vol. 6.
Harvard Univ. Press, Cambridge.

Phillips, A., J. Marshall, and G. Monson. 1964. The
birds of Arizona. Univ. of Arizona Press, Tuscon.

Pinel, H. W. 1993, First verified record of Williamson's
Sapsucker for Alberta. Blue Jay 51: 209-210.

Price, J., 5. Droege, and A. Price. 1995. The summer
atlas of North American birds. Academic Press,
London.

Pyle, P., and S. N. G. Howell. 1995. Flight-feather molt
patterns and age in North American Woodpeckers.
J. Field Ornithol. 66: 564-581.

Raitt, R.]. 1959. Rocky Mountain race of the Williamson
Sapsucker wintering in California. Condor 62: 142.

Raphael, M. G., M. L. Morrison, and M. P. Yoder-
Williams. 1987. Breeding bird populations during
twenty-five years of postfire succession in the Sierra
Nevada. Condor 89: 614-626.

Remsen, J. V., Jr. 1991. First record of Williamson's
Sapsucker from Louisiana. J. La. Ornithol. 2: 15-17.

Reynolds, R.T., and E. C. Meslow. 1984. Partitioning of

A. Poole and F. Gill, Editors

food and niche characteristics of coexisting Accipiter
during breeding. Auk 101: 761-779.

Ridgway, R. 1914. The birds of North and Middle
America. U.S. Natl. Mus. Bull. 50, part 6.

Rockwell, R. B., and A. Wetmore. 1914. A list of birds
from the vicinity of Golden, Colorado. Auk 31: 309-
333.

Root, T.1988. Atlas of wintering North American birds:
an analysis of Christmas Bird Count data. Univ. of
Chicago Press, Chicago, IL.

Rosenberg, K. V., R. D. Ohmart, W. C. Hunter, and B.
W. Anderson. 1991. Birds of the lower Colorado
River Valley. Univ. of Arizona Press, Tucson.

Rossem, A. V., and W. M. Pierce. 1915. Further notes
from the San Bernardino Mountains. Condor 17:
163-165.

Russell, C. P. 1925. Some winter observations on the
Williamson's Sapsucker. Yosemite Nature Notes 4:
21

Russell, W. C. 1947. Mountain Chickadees feeding
young Williamson’s Sapsuckers. Condor 49: 83.

Ryser, F. A_, Jr. 1985. Birds of the Great Basin. Univ. of
Nevada Press, Reno.

Sclater, W. L. 1912. A history of the birds of Colorado.
Witherby and Co., London.

Scott, V. E., ]. A. Whelan, and P. L. Svoboda. 1980.
Cavity-nesting birds and forest management. Pp.
311-324 in Management of western forests and
grasslands for nongame birds: Proc. Workshop (R.
M. DeGraaf, ed.). USDA Forest Service Gen. Tech.
Rep. INT-86.

Scott, W. E. D. 1885. Early spring notes from the
mountains of southern Arizona. Auk 2: 348-356.

Short, L. L. 1970. Reversed sexual dimorphism in tail
length and foraging differences in woodpeckers.
Bird-Banding 41: 85-92.

Short, L. L. 1982. Woodpeckers of the world. Delaware
Mus. Nat. His. Monogr. Ser. no. 4.

Short, L. L., and J. ]. Morony, Jr. 1970. A second hybrid
Williamson's x Red-naped Sapsucker and an
evolutionary history of sapsuckers. Condor 72: 310-
315.

Skaar, D., D. Flath, and L. S. Thompson. 1985. Montana
bird distribution, 3rd ed. Montana Acad. Sci.,
Supplement to the Proceedings, Vol. 44.

Small, A. 1994. California birds: their status and
distribution. Ibis Publ. Co., Vista, CA.

Smith, K. G. 1982. On habitat selection of Williamson's
and “Red-naped” Yellow-bellied Sapsuckers.
Southwest. Nat. 27: 464-466.

Smithe, F. B. 1975. Naturalist’s color guide. Am. Mus.
MNat. Hist., New York.

Sousa, P. J. 1983. Habitat suitability index models:
Williamson's Sapsucker. U.S. Dept. Int., Fish Wildl.
Serv. FWS/0OBS-82/10.47.

Stallcup, P. L. 1968. Spatio-temporal relationships of
nuthatches and woodpeckers in ponderosa pine
forests of Colorado. Ecology 49: 831-843.

Stanford, J. S., and G. F. Knowlton. 1942. Food of some
Utah birds. Auk 59: 580-581.

Stephens, D. A., and S. H. Sturts. 1991. Idaho bird
distribution. Idaho Mus. Nat. Hist., Spec. Publ. no.




The American Ornithologists’ Union

11. Pocatello, and Idaho Dep. Fish Game, Boise.

Swarth, H. 5. 1904. Birds of the Huachuca Mountains,
Arizona. Pac. Coast Avifauna no. 4.

Swarth, H. 5. 1917. Geographical variation in
Sphyrapicus thyroideus. Condor 19: 62-65.

Thomas, ]. W.,R. G. Anderson, C. Maser, and E. L. Bull.
1979. Snags. Pp. 60-77 in Wildlife habitat in
managed forests: the Blue Mountains of Oregon
and Washington (J. W. Thomas, tech. ed.). U.S.
Dept. Agric., For. Serv., Agric. Handb. 553.

Travis, J. R. 1992. Atlas of the breeding birds of Los
Alamos County, New Mexico. Los Alamos Natl.
Lab., Los Alamos.

Walters, R. E., and E. Sorenson. 1983. Utah bird

R. C. DOBBS, T. E. MARTIN, AND C. J. CONWAY 19

distribution: latilong study. Utah Div. Wildl. Res.
Salt Lake City.

Wilson, M., and A. M. Rea. 1976. Late Pleistocene
Williamson’s Sapsucker from Wyoming. Wilson
Bull. 89: 622.

Winkler, H., D. A. Christie, and D. Nurney. 1995.
Woodpeckers: an identification guide to the
woodpeckers of the world. Houghton Mifflin Co.,
Boston.

Winternitz, B. L. 1976. Temporal change and habitat
preference of some montane breeding birds. Condor
78: 383-393.

Yom-Tov, Y., and A. Ar. 1993. Incubation and fledging
durations of woodpeckers. Condor 95: 282-287.

ABOUT THE AUTHORS

Robert C. Dobbs received a B.S. in Zoology from the University of Arkansas in 1995. He has worked on the
Mogollon Rim, AZ, for several years studying the breeding biology and ecology of various birds. Current address:
817 Brentwood Blvd., Lafayette, LA 70503.

Thomas E. Martin received a Ph.D. from the University of Illinois at Champaign-Urbana in 1982. He is currently
Professor and Senior Research Scientist at the Montana Cooperative Wildlife Research Unit at the University of
Montana. His interest in Williamson’s Sapsuckers began when, while initiating long-term studies of the ecology
and evolution of coexisting species in high-elevation snowmelt drainages on the Mogollon Rim, AZ, he first
encountered one of these colorful birds. He currently works on life history, habitat selection, and microclimate
effects on nest-site selection. Current address: Montana Cooperative Wildlife Research Unit, University of
Montana, Missoula, MT 59812. E-mail: tmartin@selway.umt.edu.

Courtney J. Conway received a B.S. in wildlife biology from Colorado State University in 1985 and an M.S. in
zoology and physiology from the University of Wyoming in 1990. He is currently pursuing his Ph.D. at the
University of Montana in the Division of Biological Sciences. Current address: Montana Cooperative Wildlife
Research Unit, University of Montana, Missoula, MT 59812. E-mail: conway@selway.umt.edu.

The Academy of Natural Sciences of Philadelphia



20 WILLIAMSON'S SAPSUCKER

The Bil‘ds Of North America EXECUTIVE DIRECTOR AND EDI

Frank B. Gill

The Birds of North America series provides comprehensive, A'lgali::'};o]otle
authoritative summaries of current knowledge of the breeding

bird species of North America. Each of these accounts includes a PROD ND SALES
major bibliography of references as well as unpublished Christine Bush, Managing Editor
information. Their purpose is to enable informed conservation Jean Peck, Editorial Assistant
management of our native birds and'to define directions for future Keith Russell, Assistant Editor

research. Accounts are published separately to ensure timely Patricia Warner, Sales Director

availability of their contents.
ASSOCIATE EDITORS
Louis Bevier

The Birds of North America accounts (ISSN 1061-5466) are T

published bimonthly by The American Ornithologists’ Union and Williatn Daweon
The Academy of Natural Sciences, Benjamin Franklin Parkway, Sandra Gaunt
Philadelphia, PA 19103-1195. Copyright © 1997 by The American Kenn Kaufman
Ornithologists’ Union and The Academy of Natural Sciences. Don Kroodsma
Printed by Smith-Edwards-Dunlap Company, Philadelphia, PA. Lloyd Kiff

All rights reserved. Marie Morin

MANAGING COMMITTEE
Kemp Battle

The Birds of North America is supported by charitable and

governmental organizations including: The Office of Migratory Erica Dunn
Bird Management (USFWS), National Fish and Wildlife Paul Hanle
Foundation, The McLean Contributionship, The Geraldine R. Dodge Susan Palantino
Foundation, The Richardson Foundation, and the American Birding Frederick Sheldon
Association. Benefactors of this program include Wallace C. Dayton Dennis Waters
Glen Woolfenden
and Joseph and Helen Taylor. Minturn Wright III
PUBLISHING
SUBSCRIPTIONS ADVISORY COMMITTEE
To subscribe or request more information write: Kemp Battle
The Birds of North America Susan Drennan

c/o The Academy of Natural Sciences Sarm}el Gl
Kermit Hummel

1900 Benjamin Franklin Parkway Henry Reath
Philadelphia, PA 19103-1195 Nancy Steele
Dennis Waters

TRANSACTIONAL REPORTING SERVICE

Authorization to photocopy items for internal or personal use, or the internal or
personal use of specific clients, is granted by The Birds of North America, provided
that the appropriate fee is paid directly to Copyright Clearance Center, 222 Rosewood
Drive, Danvers, MA 01923.

RECOMMENDED CITATION

Dobbs, R.C., T. E. Martin, and C. J. Conway. 1997. Williamson's Sapsucker (Sphyrapicus
thyroideus). In The Birds of North America, No. 285 (A. Poole and F. Gill, eds.). The
Academy of Natural Sciences, Philadelphia, PA, and The American Ornithologists’
Union, Washington, D.C.

The =
BIRDS oF NORTH AMERICA

A. Poole and F. Gill, Editors



