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Do Browsing Ungulates Diminish Avian Foraging?
Studies of Woodpeckers in Forest Understory Communities of
Central Europe and Western North America Show Cause for

Concern

By Szan/ey Sc/zer

Keywords: Browsing; ungulates; Capreo/us; Odoco/Zeus; songbirds; Passen/ormes;
woodpeckers; P/cidae; Co/aptoy Dendrocopos; //ypop/cz«; Picoides; P/cas; sapsuckers;
5p/zyrapZcws; foraging substrates; forest understory; vegetation structure; Common

yew; Taxas èacca/a; Pacific yew; Taxas èrev/fo/Za. fdk ]74.7Taxus: 148.2:149: isi.42: (73): (494.34)

1. Introduction

In forest communities, vegetation structure is a key determinant of avian
abundance and diversity (Macv4rt/zwr and MacArZ/ta/; 1961; Moss, 1978). For-
est understory structure can be modified by browsing pressure from herbi-
vores, subcanopy fires, silvicultural practices, application of herbicides, and
other anthropogenic i.e. human-caused disturbances (Mc57zea and Rappo/e,
1997). In a previous report, we called attention to interactions between brows-
ing damage from ungulates such as deer, elk, and moose, to Pacific yew (Taxas
brevz/o/za), an understory tree or shrub, and avian foraging in the Siskiyou
Mountains and Cascade Range of southern Oregon (ISc/zer, 1997). This paper
addresses the following questions; How does ungulate herbivory change the
structure and accessibility of foraging substrates? How do such changes influ-
ence avian abundance and local diversity? Do ungulate-induced structural
changes in forest vegetation and their impact on bird populations represent
cause for concern? To set this work in context, we provide background infor-
mation on herbivore damage to understory trees and shrubs, briefly review the
foraging ecology of woodpeckers, cite case studies to document ungulate dam-

age to Taxus species in Central Europe and western North America, and

explore impacts on woodpeckers with similar foraging strategies that occur on
both continents.
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2. Background

Many songbirds (Pavvezl/br/rze.s) depend upon forest understory vegeta-
tion for food resources. Where densities of ungulate populations exceed the
carrying capacity, heavy browsing alters the understory vegetation structure
used by songbirds as foraging substrates (deCa/esta, 1994, 1997; McS/zae and

Pappo/e, 1997; Sc/zer, 1997).
Gz'h (1992) defines browsing damage as removal of buds, foliage, shoots,

and uprooting of seedlings. Browsing of terminal buds results in loss of apical
dominance, replacement of leaders by laterals, development of multiple stems,
and reduction of height growth (Pzber/e, 1987; We/c/z et a/., 1991; Pzztman,
1996). Some ungulates also strip and consume the bark from stems (Parks and
Pz'ederaan/z, 1993; Put/nun, 1996).

In Central Europe, the influence of deer browsing on understory forest
vegetation has been documented for centuries (Pec/zstezzz, 1821; Pzzrc/c/zardf,

1865; Przzec/czzer, 1993; Podz, 1996). In Switzerland, Lewt/zoM (1980) noted
decline of the common yew (Paxzzs baccata) as a consequence of damage from
excessive roe deer (Capreo/tts capreo/ws) populations.

In North America, browsing damage by white-tailed deer (Odocoz/ezzs vir-
gzh/azzzcsj influences reproductive biology of Canada yew (Paxzzs canadensis)
(A/iison, 1990a, 1990b). Deer and other ungulates - elk and moose - retard
vertical growth, reduce abundance, and supress natural regeneration of Cana-
da yew (Snyder and dan/ce, 1976; Pez'sezz/zoover and Maass, 1987; Pa/gooyazz
and Wd/ier, 1995) and Pacific yew (Paxzz.v brevz/o/za) (/Ve/son and Leege, 1974;
Pierce, 1984; Parks and Piednzann, 1993; Sc/zer, 1997).

Woodpecker Poraging Pco/ogy

Members of the Picz'dae family display a wide range of foraging strategies.
Flickers (Co/apfes) obtain their food primarily by foraging on the ground. Sap-
suckers (Sp/zyrapzczzs) capture insects from the air like flycatchers (Mnscic-
apidae) (Pent, 1939; P/owe//, 1952; Pi/bam, 1977; Pap/zaei and 147?he, 1984;
S/uz/ord, 1993); but most woodpeckers drill holes in the bark of trees to collect
insects.

The North American Acorn Woodpecker (Me/azzerpes /orraz'czvorzis)
(MacPoberts, 1970; Win/c/er et a/., 1995) and four species of sapsuckers
(Sp/zyrapiczzs) (Paie, 1969, 1973; Sc/zer, 1997) drill small (approximately 3-
8 mm diameter), evenly-spaced holes in horizontal rows or rings, often
arranged in vertical columns or in spiral patterns to produce characteristic
arrays in the bark of trees or other woody plants (McAtee, 1911; Ptzs/zzzzore,

1969) (Pz'gzzre 7). Sapsuckers revisit and maintain thousands of drill holes as a

food resource. Other birds, mammals, and insects visit woodpecker holes to

412



a b

Figure 7. Woodpecker drill-hole patterns on the bark of: a. Common yew (Taxas- èaccafa), (Äucera,
1972) and b. Pacific yew (Taxus èrew/ofta), (Sc/ter, 1997).

consume sap, inner bark, and glean associated insects (.Bo//ay, 1891; Äü//zam,

1953,1958; Mc/ce//, 1956; Foster and Fate, 1966; M///er and zVéto, 1983; F/zr/zc/z

and Faz/y, 1988; Wz7/zarzzs, 1990; Fa//y eta/., 1994).
Several genera of European and Middle-Eastern woodpeckers - Ferzdro-

co/Hzs, FzcozVie.v, P/czzs - (Fnzre/r, 1954; F/zzzza, 1959; Fzzge, 1970; Fzzeez-a, 1972;
M/ec/z, 1986; Mossat/eg/z, 1997; see reviews by Cramp eta/., 1985, and MzzAYer

et a/., 1995) and at least one Asian sapsucker fDezzt/rocopas, P/coz2/ey or
//ypop/czzs) /O.vzzza.vtorz, 1916; Zl/zrizz/a/z, 1968; Zz.z.sz and Mars/za//, 1970) also
create sapsucker-like drill-hole patterns in the bark of selected trees where
they function as community feeding stations.

3. Study sites and Methods

In western North America, we investigated ungulate damage to Pacific yew
in a mixed conifer forest on the Dead Indian Plateau in the Cascade Range,
approximately 32 km (20 miles) east of Ashland in Jackson County, south-
western Oregon. Slopes on the plateau are gentle to flat, and elevations range
from 1340 to 1830 m (4500 to 6000 ft.) (A/more, 1978).

In Central Europe, we observed evidence of ungulate damage to the com-
mon yew (Faxz/s Zzaccafa) in the beech- (Fagu.v sy/va/zca) dominated forests of
Üetliberg in the lower Alps, just southwest of Zurich where slopes are steep
and elevations range from 480-870 m (1575-2854 ft.) (Foc/z, 1975).
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We used hedging of yew as a measure of ungulate browsing. In southwest-
ern Oregon, we estimated the number and distribution of drill holes as evi-
dence of woodpecker activity on understory and overstory conifers, and com-
pared cumulative counts to integrate foraging activity over multiple years
(Sc/zer, 1997).

4. Results

We found evidence of ungulate damage to unprotected yew trees and
shrubs in the forest understory on both continents. Terminal bud browsing by
ungulates resulted in formation of multiple leaders, reduced rate of height
growth, and increased production of lateral branches compared with
unbrowsed controls.

In western North America, the number of sapsucker drill holes per tree
ranged over several orders of magnitude, approaching several thousand on
Pacific yew stems greater than 10 cm (4 inches) diameter at breast height
(DBH) (Sc/zer, 1997). At two sites in Central Europe - one near St. Gallen in
the Canton of Appenzell, Switzerland (Xzzcmz, 1972), and another at Guggen-
berg bei Adnet, about 10 km (6 miles) southeast of Salzburg, Austria (Tsz'c/z-

öez-ger and 7/me/mzzyez; 1995) - attempts to quantify the number of wood-
pecker drill holes on common yew were impeded by attenuated horizontal
spacing resulting in an overlapping pattern (Fzgzzz-e 7).

Yew trees heavily browsed by ungulates lacked evidence of woodpecker
foraging. Absence of woodpecker drill holes on yew modified by growth
responses to ungulate damage suggests that the altered branching structure of
heavily browsed plants may limit access to woodpeckers and other bark-for-
aging birds in North America and Eurasia.

5. Discussion

Using hedging as a measure of ungulate damage and drill-hole patterns as

evidence of woodpecker foraging activity, we explored the relationship
between ungulate browsing and bark-foraging on Pacific yew in southwestern
Oregon and the common yew in Central Europe. Our early observations lead
us to the hypothesis that ungulate damage induces growth responses in yew
species resulting in modified branching patterns which serve as a barrier to
restrict or exclude access of woodpeckers and other bark-foraging bird species
to foraging substrates and food resources. By modifying the forest understory
structure, large populations of ungulates can strongly influence resource avail-
ability to other organisms f/ozzes er a/., 1997).
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As noted above, drill holes created and maintained by sapsuckers and
other woodpeckers with similar foraging strategies serve as feeding stations for
other birds, mammals, and insects (7?o//es, 1891; ThzZZ.v, 1953; Ä77/zzzra, 1953,
1958; Mc/ce//, 1956: Foster and Fate, 1966; Mz7/er and Aero, 1983; F/zr/z'dz and
DzzzTy, 1988; WzW/zzrav, 1990). Avian visitors to such feeding stations include
other woodpeckers, other bark-foraging bird species such as creepers (Cert/n-
dne) and nuthatches (SzïfzT/zze), as well as wrens (Fz-og/oz/yrizizze), warblers
(Fzzra/zT/zze), chickadees (Tar/dae), hummingbirds (FrocMzT/zze), kinglets
(Sy/v/zdae), siskins and goldfinches (Fz-zVzgzZ/z'Fae) (F/zz7z'c/z and F>az7y, 1988).
Accordingly, by restricting access to woodpecker foraging substrates, ungulate
browsing may indirectly impact bird abundance and local diversity. These
observations are consistent with previous work demonstrating declines in for-
est understory bird populations (Foozze and Dowe//, 1986; Fazrd, 1990) and
diversity (Casey and /Fern, 1983; Dmecker and Ya/zzzer, 1987) attributed to
high deer densities.

This work, taken together with other relevant studies (deCa/esZzz, 1994,

1997; A/c57zea and Fappo/e, 1997; Sc/zez; 1997) raises the question: At what
point should action be taken to prevent further ungulate-induced damage to
forest understory communites? In response to this question, Aoy-Mez'ez" (1981)
and AFcS/zea and 7?appo/e (1997) agree on one criterion: when damage by
ungulate populations interferes with conservation efforts to protect other
species.

Summary

This paper explores impacts of ungulate browsing on avian access to bark-foraging
substrates in the forest understory of Central Europe and southwestern Oregon. We
used hedging as a measure of growth responses to ungulate damage to the common yew
(Fzzxzzs hzzcczztzzj and Pacific yew (Fzzxus hrevz/o/z'zz). To study woodpecker foraging
behavior, we estimated the number and distribution of woodpecker drill holes on the
bark of yew stems. The absence of drill holes on hedged plants provides evidence of an
indirect effect of browsing on woodpecker foraging activity. The widespread use of
woodpecker drill holes as a food resource by other woodpeckers, other bark-foraging
bird species, other songbirds, as well as mammals and insects suggests that structural
changes in forest understory vegetation resulting from ungulate browsing may influen-
ce abundance and local diversity of songbirds and other woodpecker-dependent mem-
bers of the understory community.
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Résumé

L'abroutissement de l'If par les ongulés diminue-t-il les perforations corticales par les
oiseaux?

Des études de Pics dans des communautés du sous-étage forestier d'Europe Centrale
et de l'Ouest de l'Amérique du Nord révèlent des relations de cause à effet

Ce travail explore les impacts de l'abroutissement par des ongulés sur l'accès à des

substances nutritives corticales pour des oiseaux, dans les sous-bois d'Europe Centrale
et de l'Oregon du sud-ouest. La réaction à des dommages causés par des ongulés à l'If
commun (Toxi« boccnia) et à l'If du Pacifique (Taxi« brevz/o/iaj fut établie par Tinter-
médiaire de tailles expérimentales. Pour l'étude du comportement nutritif du Pic, il fut
procédé à l'estimation du nombre et de la distribution des points de perforation dans
l'écorce de fûts d'ifs. L'absence de perforations sur les plantes soumises à une taille met
en évidence un effet indirect de l'abroutissement sur l'activité du Pic. L'utilisation
générale de ces points de perforation par d'autres pics, d'autres espèces d'oiseaux à

comportement nutritif analogue, de même que par des mammifères et des insectes sug-
gère que des changements de structure du sous-étage forestier suite à l'abroutissement

par des ongulés pourraient influencer l'abondance et la diversité locale des oiseaux
chanteurs et des autres membres de cette communauté liée au Pic.

Traduction: Ernst Zürcher

Zusammenfassung

Wirkt sich Wildverbiss nachteilig auf die Nahrungssuche von Vögeln aus? Untersu-
chungen über Spechte in der Unterschicht von Wäldern in Mitteleuropa und im

Nordwesten von Amerika geben Anlass zur Besorgnis

Diese Arbeit handelt von den Auswirkungen des Schalenwildverbisses in der
Unterschicht von Wäldern in Mitteleuropa und im südwestlichen Oregon auf die

Zugänglichkeit der Gehölze für Vögel, die ihre Nahrung von der Rinde ablesen. Um
die Wuchsreaktion der Gemeinen Eibe (Taxt« haccafa) und der Pazifischen Eibe
r/axzi.v ftrevi/b/ia) auf Wildverbiss bemessen zu können, wurden diese Gehölze wie
Hecken geschert. Um das Verhalten von nahrungssuchenden Spechten zu untersuchen,
wurde die Anzahl und die Verteilung von Spechtlöchern in der Rinde von Eibenstäm-
men ermittelt. Das Fehlen von Spechtlöchern an zurückgeschnittenen Gehölzen legt
eine indirekte Wirkung des Verbisses auf die Nahrungssuche der Spechte nahe. Es ist
üblich, dass vorhandene Spechtlöcher von weiteren Spechten, anderen rindenabsu-
chenden Vogelarten, anderen Singvögeln sowie auch von Säugetieren und Insekten als

Nahrungsquelle benutzt werden. Strukturelle Veränderungen der Vegetation der
Unterschicht aufgrund von Wildverbiss können deshalb Einfluss haben auf die Abun-
danz und die lokale Diversität von Singvögeln und anderen Bewohnern der Unter-
Schicht, die von der Aktivität der Spechte abhängig sind.

Übersetzung: Erica Zimmermann
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