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Winter foraging of the Black Woodpecker Dryocopus martius
in managed forest in south-central Sweden
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The results of the study on winter foraging of radio-tagged Black Woodpeckers
Dryocopus martius (n = 6) in south-central Sweden (59°40'N, 15°25'E) are presented.
The foraging places (n = 112) of tracked individuals were described and fresh drop-
pings collected from these places (n = 83) were analysed . Among different types of
dead wood, cut stumps created by forestry were found to be the most important
foraging substrate and constituted from 64 to 78% of all strata used by particular
individuals . Woodpeckers used stumps proportionally to their availability, however
selection for stumps of larger diameter was observed . Carpenter ants Camponotus
herculeanus were the most important food items found in all droppings. I discuss the
shift in the foraging habits of the Black Woodpecker which enabled the species to
successfully spread into heavily managed forest plantations .

Almost all European woodpecker species are spe-
cialists in their foraging habits and require sev-
eral habitat qualities which are abundant only in
primeval forests (Cramp 1985, Weso łowski &
Tomiałoj ć 1986, Angelstam& Mikusiński 1994).
Due to anthropogenic impact on their habitats,
most woodpeckers have experienced marked
population declines in different parts of the conti-
nent (Glutz & Bauer 1980, Cramp 1985, Koski-
mies 1993, Tucker & Heath 1994), and in par-
ticular where the impact has been large (Miku-
siński & Angelstam 1997, 1998). Amongthe ob-
ligate insectivores, the Black Woodpecker Dryo-
copus martius is the only woodpecker which has
expanded its range and increased its abundance
in several countries in central and western Eu-
rope, recolonizing areas from where it had disap-

peared earlier due to deforestation (Cuisin 1985,
Mikusinski 1995). This expansion has been re-
lated to increasing availability of coniferous stands
as a result of reforestation processes which have
restored the forest cover in these countries (Miku-
sinski 1995).

Opposite to trends observed in central and
western parts of the continent, in the northern part
of the species' range in Europe (e .g . in Finland,
Russia and possibly in northern Sweden) popula-
tion declines have been reported (Dementiev et
al . 1951, Järvinen et al . 1977, Ahlén &Tjernberg
1992). In general, these declines have been inter-
preted as results of intensive forestry, and the re-
moval of natural habitat qualities, which have
caused differences in food and nesting sites avail-
ability in managed vs . primeval boreal forests . In
particular, the scarcity of vertical foraging sub-
strates in managed forest possibly affects the abil-
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ity of the Black Woodpecker to survive winter
conditions in the northern part of its geographical
range (Mikusiński 1995, Saari&Mikusiński 1996).

The Black Woodpecker forages mostly on
ants, Formicidae, and a variety of insects living
in dead wood (Cramp 1985). With its large size
(body mass 200-350g) and massive beak it is able
to utilize food resources in woody substrates not
readily available for other woodpeckers. Hence,
the BlackWoodpecker is able to extract carpen-
ter ants Camponotus herculeanus from colonies
in living trees, snags or logs, as well as to search
for beetles or their larvae under the thick bark
(Glutz & Bauer 1980, Cramp 1985) .

It has been suggested that the Black Wood-
pecker has problems to satisfy its daily energy
requirements during cold and snowy winters (Nils-
son et al . 1992, Mikusiński 1995). Accordingly,
Nilsson et al . (1992) demonstrated that the mean
winter temperature influenced positively the abun-
dance of Black Woodpecker in the subsequent
breeding season in Sweden, and Saari and Miku-
siński (1996) showed that the snow cover was
negatively related to local Finnish population lev-
els. At the individual level, Rolstad et al . (1998)
reported the effect of snow depth on habitat se-
lection of the Black Woodpecker . Also in the
Grey-headed Woodpecker Picus canus, a species
with similar foraging ecology, habitat selection
and foraging behavior are influenced by winter
severity (Rolstad & Rolstad 1995).

In this paper, I describe the results of telemet-
ric studies on winter foraging ofthe BlackWood-
pecker in managed forest in south-central Swe-
den. Particular emphasis is put on the use of food
resources available in managed forests. Thestudy
aims at a better understanding of large-scalepopu-
lation changes recently observed in Europe by
studying the species at the level of individuals .

2. Study area

The study was carried out in winter 1991/92 in
the Grimsö Wildlife Research Area (59°40'N,
15°25'E) located at the southern edge ofthe boreal
zone in Sweden (Sjörs 1965). The area is domi-
nated by managed coniferous forest, mainly Scots
pine Pinus sylvestris and Norway spruce Picea
abies, which cover over 70% . Deciduous stands
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comprise only a small proportion of the forests.
The forest is characterized by a young age; less
than 1%ofthe stands is olderthat 60 years (Swen-
son&Angelstam 1993). Bogs and fens cover 18%
of the area, while the rest is covered mostly by
lakes and farmland . A more detailed description
of the study area is provided by Angelstam et al .
(1982) .

3. Material and methods

A total number of 7 birds were captured and
equipped with radio-transmitters (weight - 7g)
produced by Televilt International, Lindesberg,
Sweden . Birds were captured at their roost holes
using a hoop net on a long pole . The transmitters
were attached to two central rectrices so that it
could be moulted. Theexpected transmitter's life-
was 2 months, but in one case the transmitter ob-
viously stopped sending signals very shortly af-
ter attachment to the bird . The tracking effort was
distributed evenly among birds, and covered an
area of about 200km2. After general positioning
of a bird by triangulation (Kenward 1987), the
individual was carefully approached by the ob-
server attempting to hear feeding activities . When
the obvious sounds of foraging were recorded, the
observer usually waited in the vicinity of the for-
aging individual during the following ten minutes.
After this time, the bird was approached further
in order to locate the foraging site . Ifthe foraging
site was found, a detailed description was made .
The following categories of foraging substrates
were distinguished: soil, ant-hill, living tree, snag
(height > 1 m), log, and stump (height < 1 m) . The
place was also searched for the presence of fresh
droppings, which, if present, were collected for
further analysis. The analysis of droppings was
performed by a trained entomologist and aimed
at identifying and counting the prey items. First,
each dropping was crumbled, and then examined
in small portions under a stereomicroscope (mag-
nification 25-80x). Individual ants were tallied
by the number of heads of each species found in
droppings from a particular foraging sites. A de-
tailed description of the data for each tracked
woodpecker individual is presented in Table 1 .

I also estimated the amount of different types
of dead wood available within the home-ranges
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Fig . 1 . The proportions of different foraging substrates used by six radio-tracked Black Woodpeckers at the
Grims6 Wildlife Research Area from December 1991 to February 1992.

oftwo birds (#4 and #5). The estimation ofhome-
ranges wasmade using the minimum convex poly-
gon method (White & Garrott 1990), and was
based on 34 and 50 radio-locations, respectively .
Dead wood was censused along 4-m-wide transect
distributed at 200mintervals in a north-south di-
rection. In total, the inventory covered about 2%
of the home-range of each individual . All kinds
of dead wood with a diameter larger than 5 cm
were counted, measured, and classified as stumps,
logs or snags.

4. Results

The foraging strata used by all six individuals were
dominated by stumps (Fig . 1) . The frequency of

the use of stumps in relation to other feeding sub-
strates used by woodpeckers did not differ be-
tween individuals (x 2 = 2.05, df = 5, p > 0.05) .
The use of stumps vs . other foraging substrates
by birds #4 and #5 was not significantly different
from the relative abundance of stumps and other
substrates in their home-ranges according to the
census of dead wood (#4 : x2 = 0 .04, df = 1,
p > 0.05; #5 X2 = 0.85, df = 1, p > 0.05) . In the
home-ranges of birds #4 and #5, stumps made up
respectively 80.6% and 73.7% ofdeadwood items
present on transects . However, both individuals
were selecting stumps of larger size that those
available in their home-ranges (Table 2) .

Four different types of prey were identified
(Table 3) . In all cases the carpenter ants C. hercu-
leanus dominated other types ofprey in frequency.

Table 1 . Description of data collected on winter foraging of the Black Woodpecker at the Grims6 Wildlife
Research Area .

Individual Sex Foraging sites described (N) Droppings collected (N) Study period

#1 Male 21 14 06 Dec . 91-28 Jan . 92
#2 Female 22 11 04 Dec . 91-25 Jan . 92
#3 Female 13 12 13 Dec . 91-24 Jan . 92
#4 Male 14 10 05 Dec . 91-21 Jan . 92
#5 Male 19 14 05 Dec . 91-06 Feb . 92
#6 Male 23 22 20 Dec . 91-06 Feb . 92

Totals 112 83 04 Dec . 91-06 Feb . 92
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Since the carpenter ants are much larger than
Lasius niger or Formica spp. (Rolstad &Rolstad
1995), the dropping analysis clearly showed that
they were the most important food of all studied
individuals .

5. Discussion

My results show that during the period ofthe study
(i .e . December to February), stumps were invari-
ably the most important foraging substrates for
Black Woodpeckers in managed boreal forests in
south-central Sweden . Analysis of droppings
showed that carpenter ants were the dominating
prey type of the Black Woodpecker .

The foraging habits of Black Woodpeckers
described in this study confirms the species may
coexist with intensive forestry in terms of avail-
able food resources. A similar pattern of winter
foraging of the Black Woodpecker has been re-
ported by Rolstad et al . (1998) from a managed
forest located about 200 km west of the Grimsö
Wildlife Research Area. According to the results
of my own inventory of dead wood within the

Table 2 . Dimensions of stumps used by birds #4 and #5 and available in their home-ranges (two-tailed Mann-
Whitney test) .
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study area, as well as to other investigations,
stumps are the most common type of dead wood
in managed forests in Scandinavia (Majewski et
al . 1995, Rolstadet al . 1998). Stumps in turn seem
to be an important substrate for carpenter antcolo-
nies (Sanders 1970). Since the carpenter ants are
able to recolonize young forest stands in a rela-
tively short time after clear-cutting (Punttila et al .
1991), the Black Woodpecker mayhave good ac-
cess to food resources even in young forest stands .
The selection for stumps with larger dimensions
found in this study matches with preferences of
the carpenter ants (Sanders 1970).

The analysis of the BlackWoodpecker forag-
ing in this study is based on data collected during
avery mild winter . From other studies it is known
that the species is able to locate and forage on
stumps covered by up to 70 cmofsnow (Pynnbnen
1943, Glutz von Blotzheim&Bauer 1980, Cramp
1985, Rolstad et al . 1998). The maximum ob-
served snow cover in my study period was 8 cm,
and most of the days were snow-free or almost
snow-free. Under these circumstances, Black
Woodpeckers certainly did not have any problem
in localizing stumps . Rolstad et al . (1998) found

Table 3 . The result of analyses of droppings collected from Black Woodpecker foraging sites . Numbers
indicate the total number of prey items found in droppings from particular birds, while figures in parentheses
show the frequency of occurrence of given prey type .

Individual Used
Mean (cm) n

Available
Mean (cm) n

z p

#4
Diameter 35.5 10 19.9 911 -3.97 0.0001
Height 36.4 11 23.9 911 -3.50 0.0005

#5
Diameter 39.6 17 18.5 1191 -5.85 0.0001
Height 42.8 16 23.7 1191 -5.19 0.0001

Individual Camponotus herculeanus Lasius niger Formica spp. Elateridae (Coleoptera)

#1 578(100%) 160(14%) - 1 (7%)
#2 445(100%) 646(18%) - 1 (9%)
#3 447(100%) - - -
#4 591(100%) - - -
#5 717(100%) - - -
#6 939(100%) - 105(9%) 2(9%)
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no difference in substrate use between winters with
< 30 and 30-70 cm of snow . However, the snow
cover in northern Fennoscandia may often exceed
200 cm, certainly making stumps inaccessible for
the species. Here, the presence of vertical forag-
ing substrates (i .e . snags and infected trees) seems
to be crucial for winter survival of the species.
Future studies should link the foraging behavior
and diet of the Black Woodpecker with snow depth
and availability of foraging substrates in managed
forests of the northern boreal zone .

The casual compatibility ofthe dead wood type
(cut stumps) provided by forestry and the forag-
ing demands ofthe BlackWoodpeckers observed
in this study at the level of individuals, helps to
understand the successful spread of the species in
managed forests of central and western Europe .
Apparently, the species was able to shift its criti-
cal winter foraging resource from snags, contain-
ing beetle larvae and being common in natural
forest, to stumps inhabited by carpenter ants, avail-
able in high quantities in managed forest (Majew-
ski et al . 1995, Rolstad et al . 1998). Studies on the
Black Woodpeckerdiet performed inthe cold sea-
sonin more natural forests in eastern Europe (Pyn-
n6nen 1943, Pospelov 1956, Papadopol &Mandru
1977), indeed indicate higher proportion of bee-
tle larvae, than studies from more altered forests
in western Europe (Cuisin 1975, 1977, Pechacek
& Kristin 1993, this study) .

New trends in forestry practices, especially
cutting with retention of deciduous and dead trees,
as well as the creation of artificial snags, which
have been implemented in Sweden the last few
years, will gradually change the proportional avail-
ability of different types of dead wood in man-
aged forest (Angelstam &Pettersson 1997). These
new vertical structures will certainly affectthe use
of foraging substrates by the Black Woodpecker,
andmay be of particular importance in the north-
ern managed forest . At the same time, these ele-
ments will eventually provide nesting sites and
foraging substrate for other resident boreal spe-
cies, which unlike the BlackWoodpecker are far
less fortunate in heavily managed forests.
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Sammanfattning : Spillkråkans födosök
under vintern i mellansvenska brukade
skogar

Resultaten från studien av sex sändarförsedda
spillkråkors D. martius vintertida födosök i ett
mellansvenskt (59°40'N, 15° 25'E) skogslandskap
presenteras . Födosökplatserna (n= 112) för posi-
tionsbestämda individer beskrevs och och färska
spillningar (n =83)därifrån samlades in och analy-
serades. Bland olika typer av död ved, var stubbar
efter huggna träd det viktigaste substratet för
födosök och utgjorde 64-78% av de strukturer
som användes av respektive spillkråkorna. Stub-
barna användes i proportion med tillgången, men
en preferens för stors stubbar observerades . Häst-
myra C. herculeanus var det viktigaste födoslaget
ochnoterades i alla spillningar. Jag diskuterar för-
ändringen i spillkråkans födosökvanor vilken möj-
liggör en framgångsrik spridning även i intensivt
brukade skogsområden .
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