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Abundance of owls and Bramblings Fringilla montifringillain
relation to mast seeding in south-eastern Sweden

STEFAN LITHNER & K. INGEMAR JONSSON

Weinvestigated the rel ationship between mast seeding
inbeech Fagussylvaticusand oak Quercusspp., andthe
occurrence of the rodent-dependent predators
Tengmalm's Owl Aegolius funereus, Long-eared Owl
Asio otus and Tawny Owl Strix aluco in south-eastern
Sweden (Blekinge) 1992—2000. We also compared
available data on seed production with data on winter
flocks of Brambling Fringilla montifringilla, mainly
depending on beech seedsaswinter food. Yearsof good
beech mast production were followed by years of high
frequency of Tengmalm’'s Owl and Long-eared Owl,
indicating arapid numerical responsetoimproved food
conditions. The Tawny Owl did not respondinthesame
way, but tended to reach high densities two years after
mast seeding. These results suggest that mast seed
production may influence the populations of rodent-
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feeding predators, and that the numerical response may be
very rapidinpotentially nomadic specialist predators. This
wasindicated particularly for the Tengmal m”sOwlsarriving
inBlekingerather lateinspring of 1999. Wintersfollowing
good beech mast production normally held large numbers
of Bramblings. However Bramblings were absent in
Blekinge during the winter of 1992/93 despite the very
good year for beechnut production in 1992. Thus, low
number of Bramblings was no reliable indication for low
numbers of owls the following spring.
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Introduction

Population densities and breeding parameters in
owls feeding on rodents are well known to vary
depending on their prey densities (Hornfeldt 1978,
Korpiméki 1984, Korpiméki & Nordahl 1989). In
northern Fennoscandia (north of 61°), rodent
populations commonly show cyclicity, with peaks
every 3-byears, resultingin corresponding cyclicity
inpredator popul ations(Hansson & Henttonen 1985).
In a transition zone from latitude 61°, cyclicity
gradually diminishes towards the south. South of
|atitude 59° rodent popul ationsare known to be non-
cyclic (Hansson 1984, 1999). The causal factors
behind these patterns remain controversial (e.g.
Stenseth & Ims 1993, Korpiméki & Krebs 1996).
Insouthernand south-western Europepopul ations
of small mammals are more stable than in northern
Europe (Hansson & Henttonen 1985). However,
outbreaksamong small rodentsoccur and areknown

to follow high seed productions of European beech
andoak (Jensen 1982, Hornfeldt et al .1986, Hansson
et a. 2000). Forests dominated by oak in central
Europeshow clear peaksinrodent popul ationsevery
6-9 years following massive seed production (e.g.
Hansson et a. 2000). Jensen (1982) showed that
outbreaks among forest rodents in eastern Jutland,
Denmark, occurred only after mast seedinginbeech.
Following large mast seeding in late summer and
autumn, forest rodents breed more or less
continuously until late summer the following year,
in contrast to the normal breeding season from April
through September (e.g. Jensen 1982). These forest
rodent popul ationsreached very high densitiesinthe
next autumn, followed by a pronounced decline in
thefollowing winter (e.g. Hansson et al. 2000). Two
factors that probably play important roles for this
decline are predators and shortage of food (e.g.
Hansson et al. 2000). According to Erlinge et al.
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(1983) predators have a high capacity to reduce the
densitiesin non-cyclic populations of small rodents
in southern Sweden. Interestingly, in southern
Scandinavia, fluctuations in small mammal
populationdensitiesco-vary only during mast seeding
(Hansson & Henttonen 1985), indicating a strong
general effect onsmall mammal popul ationsby mast
seeding.

Availability of seedsseemtobeextremely difficult
to forecast from one year to another and may vary
from5000kg per hectaretono seedsat all (seereview
in Jedrzejewski & Jerdzejewska 1996). If by chance
oak and beech get heavy mast seeding two yearsina
row theincreasein numbersof forest rodentscontinues
(Hansson et a. 2000). Years with abundant beech
seed cropsoccur attwototenyear intervals(Matthews
1955, Drozdz 1966, Zemanek 1972, Jensen 1982,
Nilsson 1985), but they rarely coincidewith those of
oak (Bergstedt 1965, Nilsson 1985).

By affecting the populations of small mammals,
mast seeding should also have an indirect effect on
the popul ation dynamics of rodent feeding owls, but
few data on this are available. In years of mast
seeding, seed eating birds such as the Brambling
may occur inlargenumbersduringwintersinsouthern
Sweden. Since seed eating birds may compete with
forest living rodents for seeds, presence of large
numbers of such birds may reduce the effect that
mast seeding has upon rodent populations and their
predators.

Inthispaper, weanalysetherel ationshipsbetween
threespeciesof owls, wintering BramblingsFringilla
montifringilla, and mast seeding, insouthern Sweden.
The owls studied were Tengmalm’s Owl Aegolius
funerus, Long-eared Owl Asio otus and Tawny Owl
Srixaluco, al moreor lessdependent onavailability
of small rodents. Tengmam’s Owl and Long-eared
Owl are regarded as nomadic or migratory vole
specialist predators, while Tawny owl is considered
aresident generalist predator (Korpiméaki 1992).

Methods

Sudy area

Among five topographical zones in Blekinge
distinguished by Bj6rnsson (1946) our study includes
observations in the Forest Zone, the Median Zone,
and to some extent & so the Coastal Zone. Our main
study areaintheForest Zone(~65%forest) issituated
in the north-central part of the province Blekinge,
south-eastern Sweden (56° 20' N, 14° 50" E). The
forest was dominated by 49% spruce (Picea) and
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21% pine (Pinus), but with interspersions of about
four per cent of beech and oak distributed in patches
(W. Olsson, Board of Forestry, Blekinge, pers.
comm.). Closeto 60% of thetreesintheforested area
inthe district were over 50 yearsold and 13 % were
over 90 years old (Skogsvardsstyrelsen 1995).

The Median Zone has a more even distribution of
arablefields, deciduousforest and coniferousforest
(about 30% each). The Coastal Zone hasarelatively
openlandscape, but variesconsiderably. TheBrékne-
Hoby transect, situated about fivekmfromthe coast,
consistsof 17%arablefields, 51% coniferousforests
and 18% deciduousforest (8% beech forest, 5% oak
and 5% other deciduous forest) (data from local
property assessments).

Data on owl occurrence

Data on owl occurrence were collected from five
point transects (“Main Transects’), situated along
small roads in the Forest Zone in the years 1993—
1997. In one of these transects, monitoring was
continued during 1998-2000. Eachtransectincluded
13-24 points at 2 km intervals, and al transects a
total of 94 census points. Transect recordings were
carried out twice each year about one month apart
during late winter and early spring (13 February—1
May) with the maj ority (83%) in the period between
8and 31 March. At each point, al owlsheard during
exactly 3 minutes were noted (see Holmberg 1979)
Advertising callsaswell aspair-formation callsand
different types of contact calls were registered.

Transect censuses were carried out under good
weather conditions (light winds, no precipitation)
between 22.00 and 03.00 hrs. Each point was
considered to be an independent unit. Thus at a
particular point al owlswere counted regardless of
whether some individual owls may have been
recorded previously. Due to differences in transect
length an index of owl density was calculated by
dividing the total number of recorded owls along a
transect by the number of pointsin the transect.

In addition to the Main Transects, we obtained
dataon owl occurrencefromtwo other areas. During
1998-2000 owls were counted along a 27 km long
transect (18 points, inter-point distance ~1.5 km,
monitored 2-5 times annually in central Blekinge,
east and south of thevillageBrékne-Hoby (“ Brékne-
Hoby Transect”) in the Coastal Zone.

Also, from 1994 through 2000, L ong-eared Owls
were censused in the beginning of June using the
samemethod asdescribed abovea onga9.5kmlong
transect, with stops every 0.5 km, in the Median



Zone north of Karlshamn (“Median Transect”; J.
Wolgast, perscomm.) Sincebreeding of Long-eared
Owl seemstoincreasefromnorthtosouthinBlekinge
(Blekinge Ornitologiska Forening 1993, Monthly
reportsfrom The Ornithological Society of Western
Blekinge (VBOF) 1991-2000) we also used
information on reported breedings of Long-eared
Owls in our study area presented in the monthly
reportsby VBOF. Thesedatawerebased onvoluntary
reports by local ornithologists. Comparisons in
variation between years in the number of reported
breeding L ong-eared Owlsshouldthereforebemade
with some caution.

Production of beech mast and acorns

Quantitative data on beech mast production during
1992-1999 were collected from seven sites in the
Ryssberget areain the north-easternmost part of the
province of Scania adjacent to Blekinge, between
five and 90 km from our transects, by P-M. EKO,
Swedish University of Agricultural Sciences in
Alnarp, pers. comm.). No quantitative data were
found for acorns, but some subjective data were
obtained from Denmark and Blekinge.

Brambling occurrence and rodent species

Information about occurrence of larger numbers of
Bramblings in Blekinge during the winters
(November—March) 1991/92-1999/2000 were
obtained from the annual reports of the Blekinge
Ornithological Society (BOF), monthly reportsfrom
VBOF, andfromownfield observations(S. Lithner).
We did not count rodents, but the forest rodents
present in our study area were Clethrionomus
glareolus, Microtus agrestis, Apodemus sylvaticus
and Apodemus flavicollis.

Results

Owl abundance

In the Main transects, the number of Tengmalm'’s
Owlsvaried considerably amongyearsandtransects,
but the yearly patternswerefairly consistent among
different transects, although no pairs of transects
were significantly correlated among years (P>0.10
in al years, two-tailed test). Altogether, the best
years for Tengmalm’'s Owl were 1993, 1996 and
1999 (Figure 1). Years with high abundance at the
first inventory also showed high abundance in the

Table 1. Average number of recorded individualsper point for Tengmam’s Owl, Tawny Owl and L ong-eared Owl
on the Main Transect (Main) and the Brakne-Hoby Transect (B—H) during the years 1993-2000.

Medeltal registrerade individre per punkt av parluggla, kattuggla, och hornuggla fér huvudomradet (Main) och
for Brakne-Hobyomradet (B—H) under aren 1993-2000. Early = tidig. Late = sen.

Year Census No. points Tengmalm'sOwl  Tawny Owl Long-eared Owl
Ar { grvlenn Ant. punkter Parluggla Kattuggla Hornuggla
? Main B-H Man  B-H Man B-H Man B-H

1993 Early 94 - 0.54 - 0.20 - 0 -
1993 Late 79 - 0.51 - 0.14 - 0025 -
1994 Early 94 - 0.096 - 0.32 - 0021 -
1994 Late 70 - 0.11 - 0.29 - 0014 -
1995 Early Sz - 0.011 - 0.26 - 0 -
1995 Late 66 - 0 - 0045 - 0 -
1996 Early 94 - 0.28 - 0.18 - 0032 -
1996 Late 94 - 0.30 - 008 - 0 -
1997 Early 94 - 0.085 - 0.053 - 0 -
1997 Late 94 - 0.043 - 0096 - 0 -
1998 Early 66 18 0.091 0 0015 022 0 0
1998 Late 22 18 0 0 0.23 0.056 0 0
1999 Early 22 18 0.18 0.056  0.46 122 0.32 0.61
1999 Late 22 18 0.73 0.56 0.46 0.56 0.18 0.22
2000 Early 22 18 0.045 0 0.59 0 0 0
2000 Late 22 18 0 0056 014 0.17 0 0
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Figure 1. Density indices (mean recorded individual/point)
for Tengmalm’'s Owl, Tawny Owl and Long-eared Owl in
different transectsof the“Main” study areat early inventories
1993-2000.

Tathetsindex (medelantal/antal punkter) for parluggla, katt-
uggla och hornugglai olika transekter i huvudomradet under
den tidiga inventeringsomgéngen 1993-2000.

second inventory (al transects pooled; rs=0.85,
P<0.02, two-tailed test, n=8, Table 1). In 1999, much
more owls were observed in the second inventory
than in the first (Table 1).

IntheBrakne-Hoby transect, no Tengmalm’sOwls
were heard in 1998, whereas in 1999 seven birds
were registered. Six of those apparently arrived in
theareainlatespring. DuringinventoriesinApril up

to 15 April, no Tengmalm’s Owlswerefound in the
area, whereassix birdswere present on 1-2 May. In
2000 oneTengmal m’'sOwl washeard onthe Brakne-
Hoby transect.

The Tawny Owl data showed a less consistent
pattern among transectsascomparedto Tengmalm’s
Owl (P>0.10for al pairwisecorrelations, two-tailed
tests). Year 1994 was a good year, while the high
records from 1999 and 2000 are more uncertain
since they are based on only onetransect (Figurel).
Unlike for the Tengmalm’'s Owl data, there was no
year in which densities were low in all transects.
Furthermore, there was no correlation between the
early andlateinventory (all transectspooled; r=0.26,
P>0.50, two-tailed test, n=8)

Long-Eared Owls were recorded only in 1993,
1994, 1996 and 1999 intheMain Transects(Table 1,
Figurel), withthehighest number recordedin 1999.
Registrations from early and late inventories were
not correlated (all transects pooled; r,=0.50, P>0.20,
two-tailed test, n=8).

Recordings were too few to allow comparisons
among transectsinyearly recordings. Although only
one Long-eared Owl was observed in our Main
Transect, the monthly VBOF reports indicate that
1993 was actually agood year for Long-eared Owl,
with 27 familieslocated. Also 1996 and 1999 stand
out as good years for breeding Long-eared Owlsin
western Blekinge (Table 2). These breedings,

Table 2. Number of Long-eared Owlsregistered inthe Median Transect (MT), registered breeders of Long-eared
Owl in western Blekinge (Br.), and production estimates of beech and oak mast in the Ryssberget area (Scania)

and in Denmark. The acorn data are subjective estimates.

Antal hornugglor registreradei “ Inre Dallandskapet” (MT) , rapporterade hackningar av hornuggla i Vastble-
kinge (Br.) samt uppgifter om bok- och ekollonproduktion pa Ryssberget och i Danmark. Uppgifterna omekollon

ar subjektiva uppskattningar.

Year MT Br. Beech Bok Beech Bok Acorns Acorns
Ryssberget Denmark Ekollon Ekollon

Ar (no./m?) (Kg/ha) Denmark W Blekinge

1991 4 - - - -

1992 - 1 679 1000 Good year No notes

1993 - 27 163 - - -

1994 0 3 0 - - -

1995 0 3 766 1000 Good year > Average

1996 3 9 0 - - -

1997 0 0 0 - - Very good

1998 0 0 154 1000 Good year in S Dk -

1999 3 41 0 - -

2000 0 0 - 3-500, 800in Good year Very good

Siadland
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Figure 2. Beech seed production (+SE) inthe Ryssberget area,
north eastern Scania, in 1992-1999 based on estimates from
seven different sites. Data from the Swedish University of
Agricultural Sciencesin Alnarp.

Bokollonproduktion (medelvarde+ SE) i omradet Ryssberget i
nordostra Skane (uppskattningar fran 7 lokaler). Data fran
Sveriges Lantbruksuniversitet, Alnarp.

however, were mainly located south of our Main
Transects. IntheMedian ZoneTransect, L ong-eared
Owls were observed in 1996 and 1999 (Table 2).
Fifteen Long-eared Owls were registered in the
Brakne-Hoby Transect in 1999.

Pooling the various sources of information on
owls in western Blekinge, our study suggests that
1993, 1996 and 1999 were the peak years of Teng-
malm’sOwl and L ong-eared Owl, while Tawny Owl
showed peaks in 1994 and 1999. However, we
obtained no significant correlations in the yearly
pattern among the three owl species (P>0.20 in all
three comparisons, two-tailed tests).

Production of beech mast and acorns

The beechnut production was registered at twelve
different sitesintheprovincesof Scaniaand Halland
in southern and south-western Sweden. These
collectionsshow that production of beechnutsvaried
considerably among sites also in years generally
regarded as good years for beechnut production
(Gemell & Overgaard 1995). Hence figures from
1995 vary between 2.36 and 17.09 million seeds per
hectare (R. Overgaard, pers. comm.). Datafrom the
seven sites on Ryssberget in north-eastern Scania
during 1992 —1999 show that 1992 and 1995 were
yearswith“very good” beech mast production (1992:

mean=679 /m?1995: mean=766 /m?), while 1993
and 1998 were “good” years (1993: mean=163 /m?,
1998: mean=154 /m?). In the other years no seed
production was observed (Figure 2).

In Denmark, the years 1992 and 1995 stand out as
good yearsfor beechnut production, and 1992, 1995
and 2000 were good years for acorn production all
over Denmark, while 1998 was agood year only on
theislandsof Lolland and Falster (Henrik Knudsen,
State Forest Research Centre for Reproduction of
Plants, pers.comm). Informationonacorn production
in the eastern part of Blekinge was obtained from
Flakulla Provinience (Cecilia Rooth, pers. comm.).
Since the mid-1990s, 1997 and 2000 stand out as
very goodyears, while1995was* better thannormal .”
Also, “agoodyear intheearly 1990s” wasreported,
which may correspond to 1992.

The information from Denmark and Blekinge
shows some correspondence, pointing out 1992
(possibly), 1995 and 2000 as good or very good
years for acorn production. Interestingly, 1992 and
1995 weregood yearsfor both beechnutsand acorns
in Denmark, and possibly also in southern Sweden.

Brambling abundance

Bramblings occurred in large numbers during the
wintersof 1993/94 (29,670), 1995/96 (4.4 millions)
and 1998/99 (15,150) in Blekinge. These figures
correspond well with the high beechnut production
in 1993, 1995 and 1998. In the remaining winters,
from 1991/92 through 1999/2000, no flock aslarge
as 100 Bramblings were observed in Blekinge, not
even during the winter of 1992/93 despite the very
goodyear for beechnut productionin1992. In January
and February 1993, a very large flock containing
roughly two million birdswasobservedinthenorth-
western part of the province of Scania (Kjellén &
Lindstrom 1993, Lithner 1995).

Relati onships between beech mast production and
owls

We found a significant correlation between high
numbersof beechmast andrecordingsof Tengmam'’s
Owlsinthefollowing spring (rs=0.89, P<0.005, one-
tailed test, n=8). In the L ong-eared and Tawny Owl,
no such correlation was found in our Main Transect
area(rs=0.26, P>0.50, one-tailedtest, n=8). However,
high numbersof beechmast waspositively correlated
to observations of breeding Long-eared Owlsin the
following spring (rs=0.69, P<0.025, one-tailed test,
n=8).
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In 1992 and 1995 the beech mast production was
very high and rather similar. In 1993 the number of
Tengmalm’s Owl per point was 93% higher thanin
1996 (first inventory) and the number of reported
breedingsof L ong-eared Owlswasthreetimeshigher
in 1993 than in 1996. The lower abundance of owls
in 1996, hence, coincides with the high numbers of
Bramblings observed during the winter 1995/96.

Discussion

Numeric response in owls following mast seeding

We found a good correspondence between a high
production of beechnuts in one year and the
abundance of Tengmalm’s and Long-eared Owlsin
the following year, suggesting a positive numerical
response by small forest rodents to beechnut
production, and acorresponding numerical response
in the owl populations. The Tawny Owl did not
follow the same pattern of fluctuation because the
clearest peak occurred 1994, oneyear after the peak
in Tengmalm’s Owls. This difference among owl
speciesis consistent with the view that the response
of resident predators lags behind increases in prey
densities, while nomadic predators respond without
timelag (Korpiméki & Krebs1996). Theincreasein
Tawny Owls in the years following good years for
Tengmalm’s and Long-eared Owls may represent
juveniles recruited to free territories while rodent
availability in the autumn was still relatively good.
For example, areport by Philipsson (2001) suggests
ahigh production of Tawny Owl fledglingsinyears
following summers of high beech mast production.

The origin of the individuas causing the rapid
increase of the Tengmalm’s Owl population in peak
years is difficult to evaluate at present. Both
Tengmalm’sOwl and Long-eared Owl areknownto
be partially nomadic or migrating vole specialistsin
northern Fennoscandia (Korpiméaki 1992), rapidly
tracking local or regional abundance of prey
populations. Incentral Europe, however, populations
of these predators tend to be more resident. In
Tengmam’s Owl, Korpimaki & Hongell (1986)
identified a transition from resident generalist
predator populations in central Europe to nomadic
microtinespecialist predator populationsinnorthern
Swedenand Norway. Western Finland wasidentified
asatransition area, where males are resident while
females and juveniles are nomadic. In northern
Sweden, populations of Tengmalm's Owl respond
strongly aready in the beginning of a summer
increasein vole populations (Hornfeldt et al. 1990),
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and leave the area aready at the beginning of a
decrease in vole abundance (L6fgren et a. 1986).
Our study area is situated between the nomadic or
partially nomadic northern populationsandthemore
stablecentral European populations, andtheexistence
of nomadisminour population of Tengmalm’sOwls
has not been established earlier. In addition to the
largeannual variationrecordedin Tengmalm’sOwils,
immigration by nomadic individual s was suggested
by the appearance of high owl numbers during late
April 1999inboththeMain Transect andtheBrakne-
Hoby Transect. Hence, it is clear that the dramatic
changes in the Tengmam’s and Long-eared Owls
popul ationscannot beexplained by local recruitment
of juveniles. Thus, either the owls recorded in peak
years were present but silent also in the years when
few birds were heard (see Lundberg 1979), or
nomadic birds had moved in. Alternatively, some of
the birds were present but mainly silent during poor
years while the majority of the owls moved into the
areaduring peak yearsassuggested by Korpimaki &
Hongell (1986). Our findings in Tengmam’s Owls
seem to support thelatter hypothesis. Further efforts
to verify the numbers of resident non-breeders, and
the existence of long-distance recruitment (i.e. by
recovery of ringed birds), arerequired to shed some
light on this question.

During the first two years following the years of
very good production of beechnuts (1993 and 1996)
very few Long-eared Owls were found in the Main
Transects, running mainly through the Forest Zone.
However, the number of calling Long-eared Owls
was relatively high in the Median Zone in these
years. Also, the number of families found in the
Coastal Zonefollowing yearswith very good beech
mast production were ten to twenty times higher
than averageduring yearsnot preceded by any beech
mast production. In 1999 the number of Long-eared
Owlswas high also in the Main Transect. Possibly,
the fact that several areas were clear-cut along this
transect could have contributed to this effect. Clear-
cutting favours M. agrestis, which at least in
southernmost Sweden (Scania) isthemostimportant
prey for Long-eared Owl (Nilsson 1981).

Numeric responses of small mammals to mast
seeding

Jensen (1982) showed a strong positive correlation
between mass production of beechnuts and rodent
density the following year in forests dominated by
beech. It is aso known (e.g. Pucek et a 1993,
Hansson et a. 2000) that heavy mast seeding in oak



causes outbreaks among forest rodents followed by
peaksin population densities during the autumn the
following year.

Coinciding years of high beechnut and acorn
production are known to be rare (Bergstedt 1965,
Nilsson 1985), but this seems to have occurred in
southern Swedenin both 1992 and 1995. In terms of
recorded owls, however, 1993 was a considerably
better year than 1996, particularly for theTengmam’s
Owl. This suggests that other factors than seed
production may have been involved in determining
the abundance of owls.

Although 1997 isnot mentioned asagood year for
acornsin the Danish report, the production wasvery
good in eastern Blekinge, while the production of
beechnutsseemsto havefailed. 1998 wasamoderate
year for the Tengmalm’'s and Tawny Owls, and a
poor year for the Long-eared Owl. Therefore, the
high production of acornsin eastern Blekinge seems
not to have affected the presence of owlsin 1998.
Perhaps the number of oak trees is too small to
produce enough acorns to play an important role
compared to beechnutsintheareasmonitored, or the
large production of acornsin eastern Blekingewasa
local eventwithout effectsonthecentral andwestern
parts of the province.

Competition for seeds from Bramblings

Does the presence of large numbers of Bramblings
influencethenumericresponseof small mammalsto
mast seedinginbeechand oak?Kjellén& Lindstrom
(1993) cal culated the need of energy for Bramblings
based on an estimated basal metabolism of 40 kJ per
bird and day (Aschoff & Pol 1970), and a field
metabolism in winter (Dolnik 1982) to be at |east
120 kJ per bird and day. Nilsson (1979) calculated
the need of energy by adifferent method and arrived
a a dlightly higher need of energy (171.7 kJ).
Furthermore, Bramblings are able to obtain at the
most 83% of the energy in aseed (Dolnik 1982).
Wei ghtsof Beechnutsin Scaniaand Blekingevary
considerably betweenrich non-acid soilsand meagre
acid soils, and also a great deal from one year to
another onthesamesoil (0.142-0.213g). Inwestern
Blekinge the average weight of a beechnut in 1984
was 0.163 g and that of a single seed 0.0864 g (I.
Stjernquist, Department of Plant Ecology, Lund
University, pers. comm). According to Grodzinsky
& Sawicka-Kapusta (1970) one seed contains 2.53
kJ. Thus, to cover its energy need during one day in
western Blekine a Brambling should consume
between 58 (accordingtoKjellén& Lindstrom 1993)

and 82 (using Nilsson's (1979) figure) seeds.

Hence two million Bramblings can potentially
consumebetween 17.4and 24.8tons/day, i.e. between
1550 and 2250 tons of beechnuts in three winter
months. Consequently, large amounts of wintering
Bramblings should have a substantial effect on the
numerical response of small mammals depending
on beech mast production, and thus on numerical
response of rodent-dependent owls. High numbers
of Brambling seem to follow most years of good
beechnut production, but not every winter following
summers with high production of beech mast. The
higher abundance of Tengmalm’'s Owl in 1993
compared to 1996, despite similar levels of beech
mast in 1992 and 1995 is consistent with the
hypothesi sthat Bramblings(absentin 1992/93while
abundant in 1995/96) modified the potential food
source of small mammals.

Calculations of energy transformation show that
the Brambling's strategy during winter, to roost in
large dense flocks, is superior to those of other
passerines (Jenni, & Jenni-Eierman 1987). Also
during summer Brambling densities can be very
high even at breeding sites when food is abundant
(Mikkonen 1985). Thus the Bramblings seem to
prefer winteringinflocksaslarge asthefood supply
permits. Thismay explain why aflock of about two
million Bramblingswerewinteringinnorth-western
Scania, whilepractically no Bramblingswerefound
in Blekinge during thewinter of 1992/93 despitethe
very good year for beech mast in 1992.
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Sammanfattning

Forekomsten av ugglor och bergfink i forhallande
till ollonproduktion i syddstra Sverige

Under dren 1992-2000 undersokte vi sambandet
mellan ollonproduktion hos bok och ek och fore-
komsten av pérluggla, hornuggla och kattuggla i
sydostraSverige(Blekinge), samt forekomst av berg-
fink under vintrarna. Ar med god bokollonproduk-
tionfoljdes av vérar med mycket parl- och hornugg-
lor. Kattugglornafdljdeinte ssmmamonster. Resul-
taten indikerar att ollonproduktionen kan paverka
antalet gnagarberoende predatorer och att svaret i
antal individer kan vara mycket snabbt hos potenti-
ellt nomadiskapredatorer. Dettatycks havarit fallet
sarskilt for de parlugglor som anléndetill undersok-
ningsomradet i Blekinge sent under varen 1999.
Under vintrar som féljde pasomrar med stor bokol-
lonproduktion besoktes omradet vanligen av stora
mangder bergfink. Vintern 1992/93 infann sig dock
inga bergfinkar trots att sommaren 1992 var rik pa
ollon. Darfor & avsaknad av stora bergfinkflockar
under vinterningen saker indikation paatt p&foljan-
de var blir ugglefattig.

Det &r val ként att forekomstenav ugglor ochderas
hackningsresultat & knuten till tétheten hos deras
bytesdjur. I norraFennoscandia(norr om61:abredd-
graden) upptréader gnagarar cykliskt medtoppar vart
3-5 & och sdder om 59° anses gnagararen varamer
stabila och icke-cykliska. I mellanliggande tver-
gangszon minskar cykliciteten fran norr till soder.
Skalen hartill & annuintefullt klarlagda. | ekdomi-
neradeskogar i Central europaintraffar gnagaréar vart
6-9 & och i Danmark har gnagararen visat sig folja
ollondr for bok. Efter godaollondr fortsitter gnaga-
rnaatt féroka sig under hdst och vinter och orsakar
massforekomst féljande var och sommar for att
drastiskt minska den darpa féljande vintern. Tva
faktorer synes vara viktiga for denna minskning;
fodobrist och 6kade rovdjursstammar. | sbdra Skan-
dinavienfdljer dessaupp- och nedgangar ollonaren.
Produktionen hosbok och ek &r synnerligen svéraatt
forutsaga. Ollonar for bok intréffar vart 2-10 & och
sammanfaller sillan med ollondr for ek. Eftersom
ollonproduktionen paverkar forekomsten av smég-
nagare bor den ocksa paverka forekomsten av de

rovdjur som &r beroende av dessa, inklusivefleraav
ugglorna, men fadata &r tillgangliga. Under vintrar
som foljer bokollondr kan storaméngder faglar som
t.ex. bergfink visasigi omréden i sodra Sverige dar
bokollonen &r talrika och l&ttatkomliga. Eftersom
faglar i vilkas diet ollon ingédr konkurrerar med
smégnagare om fréna skulle stora mangder ollon-
dtande f&glar mycket val kunna reducera ollonpro-
duktionens effekt pa popul ationernaav smagnagare
och mindre rovdjur. | denna uppsats presenterar vi
datapaforekomst av skogs evande ugglor, 6vervint-
rande bergfink och ollonproduktion i sddraSverige.

Metoder

Vart huvudsakligastudieomrade (" Huvudomréadet”)
ar belaget i norraoch centraladelarnaav landskapet
Blekingei sydostraSverige. Enligt Bjornssons(1946)
uppdelning i topografiska zoner har vi samlat infor-
mation fran NorraBlekinges Platdomréde, Inre Dal -
landskapet och i viss mén dven det Kustnéra Dal-
landskapet. Data om uggleférekomst insamlades
Iangsfem punktinventeringsrutter under dren 1993
1997. En av rutternainventerades &ven 1998-2000.
Varjerutt inneholl frén 13till 24 punkter belagnaca
2kmifranvarandra, med ett total antal av 94 punkter.
Vid varje punkt registrerades alla ugglor som hor-
des, oavsett vilket |&éte, under tre minuter. Invente-
ringar utfordes tva ganger per & med ungefar en
manads mellanrum under senvinter till tidig var (13
februari till 1 maj), med majoriteten utforda under
tiden 8-31 mars. Inventeringarna utfordes i gott
vader (lugnt, ingen nederbord) mellan klockan 22
och 03. Varje punkt betraktades som en oberoende
enhet. Saledeskan enstakaugglor haraknats pamer
an en punkt. Ett index for ttheten av varje uggleart
(antal hdrdauggl or/antal punkter) réknadesframfor
varje inventeringsrutt. Detta medger en jamforelse
av tétheten mellan rutterna. Vi har dessutom inhém-
tat uppgifter om ugglor frén en inventeringsrutt
utanfor Brakne-Hoby frén ren 1998-2000 dar 18
punkter utmed en stracka av 27 km inventerats med
samma metod som ovan. Under &ren 1994-2000
inventerades ocksa hornugglai det Inre Dallandska-
pet norr om Karlshamn. Datainsamlades av J. Wol-
gast i borjan av juni enligt ovan beskrivna metod.
Eftersomantal et hdckandehornugglor forefaller 6ka
i antal fran norr mot kusten anvandevi ocksauppgif-
ter om antal et |okaliserade hornugglefamiljer redo-
visade i Vastblekinge Ornitologiska Forenings
(VBOF) méanadsrapporter. Dessa & inte systema-
tiskt insamlade, vilket gor att jamforelser mellan
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antal inrapporteradefamiljer per sdsong bor skemed
viss forsiktighet. Trenderna & dock tydliga.

De mest betydelsefulla kvantitativa uppgifterna
om bokens ollonproduktion harror fran taxering av
mangd producerade bokollon pa Ryssberget i nord-
ostligaste Skéne mellan fem och 90 km fran véra
rutter under dren 1992-1999 genom Sveriges lant-
bruksuniversitet i Alnarp (P-M Ekd). Uppgifter om
storre antal bergfinkar under vintrarna 1991/1992—
1999/2000 erholls ur rapporter fran Blekinge Orni-
tologiska Forenings (BOF) arsrapport, VBOF's
manadsrapporter och fran personliga anteckningar
(S. Lithner). Aven omvi inteinventerade sorkar och
moss sa vet vi att det finns fyra sma skogslevande
gnagare av betydelse i detta sammanhang: skogs-
sork, 8kersork, stérre skogsmus och mindre skogs-
mus.

Resultat

I Huvudomradet varierade antalet parlugglor avse-
vért b&de mellan &r och rutter, men arstendensen var
tamligen tydlig mellan olika rutter &ven om denna
likhet mellan rutter g var statistiskt signifikant.
Totalt sett var debastapérluggledren 1993, 1996 och
1999. Ar med méngaugglor i férstainventeringsom-
gangen var ocksa a med manga ugglor i andra
omgangen (Tabell 1). Emellertid observeradesmanga
fler parlugglor under andrainventeringenunder 1999
(Tabell 1). 1 Brakne-Hoby noteradesingen parluggla
1998 medan sju ugglor registrerades under 1999.
Sex av dessa hade infunnit sig efter den 15 april. En
parluggla hordes pa denna rutt under 2000.

Kattugglan visade en mindre tydlig &rsvariation
an parluggla (Figur 1, Tabell 1). Ar 1994 tycks ha
varit gott, medan det & mer osdkert for 1999 och
2000. | motsats till parluggla fann vi inget & da
kattugglans tathet var 1&g pa alla rutterna och det
fannsingen korrelation for forstaoch andrainvente-
ringsomgangen.

I Huvudomradet noterades hornugglaendast &ren
1993, 1994, 1996 och 1999 (Tabell 1, Figur 1), med
hogstaantal et 1999. Antalet hornugglor under forsta
och andra inventeringsomgangen var inte korrele-
rad. Fynden var alltfor fafor att tilltaen jamforel se
baserad paérligafynd. Trotsatt endast en hornuggla
registrerades har 1993, visar VBOF s manadsrap-
porter att 1993 var ett gott & for hornugglamed 27
familjer funna. Aven 1996 och 1999 framstér som
goda hackningsdr for hornuggla i vastra Blekinge
(Tabell 2). Nastan alla dessa var |okaliserade soder
om vart huvudomréde. | Inre Dallandskapet regist-
rerades &ren 1996 och 1999 som goda hornuggledr

(Tabell 2). Femton hornugglor registrerades 1999
langs rutten utanfor Brakne-Hoby.

Sammantaget visar sig &ren 1993, 1996 och 1999
vara goda ar for parluggla och hornuggla medan
kattugglan visade sma toppar 1994 och 1999. Vi
erholl dock inte ndgon signifikant korrelation pa
arsbasis mellan de tre ugglearterna.

Insamlade data pa bok- och ekollonproduktion
redovisas i Tabell 2. Berékningar av bokollonpro-
duktion frantolv omradeni Skéne och Halland visar
att produktionen varierar avsevart mellan omréden
&ven under & som allméant anses vara goda ollonar.
Data fran sju provytor pa Ryssberget under aren
19921999 visar att 1992 och 1995 var "mycket
goda’ &r och 1993 och 1999 var "goda &”. Under
6vrigadr iakttogsintenagon ol lonproduktion (Figur
2). Enligt uppgifter fran Statsskovens Plantavels-
stasjon Humlebaek, Danmark (Henrik Knudsen,
muntl.) var 1992 och 1995 goda bokollondr och
1992, 1995 och 2000 goda ar for ekollon i Danmark
medan 1998 var ett gott & bara pa Lolland och
Falster. Information om ekens ollonproduktion i
Blekinge erhdlls fran Flakulla Provinience (Cecilia
Rooth, muntl.). Sedan mitten av 1990-tal et framstar
1997 och 2000 som godaar for ekollon, medan 1995
framstér som " battre &n normalt”. C. Rooth uppger
&ven att det fanns " ett bra dr i borjan av 1990-talet”
vilket mycket val kan havarit 1992. Informationen
fran Danmark och Gstra Blekinge uppvisar viss
samstdmmighet, och lyfter fram 1995, 2000 och
(majligen) 1992, som goda r for ekollon. Av dessa
var 1992 och 1995 goda &r for bade bokollon och
ekollon i Danmark och mgjligen ocksai Sverige.

Bergfink upptrédde i stora flockar i Blekinge
under vintrarna 1993/94 (29.670 exemplar), 1995/
96 (4,4 milj.) och 1998/99 (15.150). Dessa siffror
svarar val mot den htgabokollonproduktionen som-
rarna 1993, 1995 och 1998. Under 6vriga vintrar
1991/92-1999/2000 i akttogs inga flockar med Gver
100 bergfinkar i Blekingetrots det mycket godadret
for bokollon 1992. Under januari och februari uppe-
holl sig en flock med omkring tvamiljoner bergfin-
kar i nordvéastra Skane (Kjellén & Lindstrém 1993,
Lithner 1995.)

Vi fann ett signifikant samband mellan storaantal
bokollon ochregistreradeparlugglor foljandedr. For
horn- och kattuggla fann vi inte ndgot sadant sam-
band inom véart huvudomréde. Daremot fann vi ett
positivt samband mellan stora méngder bokollon
och héckande hornugglor féljande var.

Aren 1992 och 1995 var bokollonproduktionen
mycket god ochnéstanlikastor. Ar 1993 var tétheten
av pérlugglor néstan dubbelt sa stor som 1996 och



antalet rapporterade hackningar av hornugglor tre
ganger sa stort som 1996.

Diskussion

Vi fann ett tydligt samband mellan goda bokollonér
och forekomsten av pérl- och hornuggla féljande
var, vilket indikerar ett positivt samband mellan
bokollon och sméa skogsgnagare och en péfoljande
numerar 6kning hos dessa bada ugglor. Kattugglan
visadeinte ett sdant monster. Den klarauppgangen
i antal under véren 1994 infoll aret efter det stora
antalet pérl- och hornugglor. Detta stdammer vé
Overens med uppfattningen att 6kning i antal hos
ortstrogna predatorer & fordrgjd i forhalande till
Okningar i tétheten bland bytesdjuren, medan no-
madiska predatorer tkar utan tidsfordrgjning. Det
storre antalet registrerade kattugglor aret efter top-
par av pérl- och hornugglor kan vara orsakad av att
fjolarsungar etablerat sig i lediga revir medan gna-
gartillgéngen under hosten fortfarande var relativt
god. Studier av Philipsson (2001) bekréftar samban-
det mellan goda bokollondr och stora antal flygga
kattuggleungar foljande &r.

Varifrén de parl- och hornugglor som snabbt in-
fann sig under goda & kom vet vi inte. | norra
Fennoscandia & arterna kénda som delvis nomadi-
ska. | sodra Europa & dessa i hdg utstrackning
stannfaglar, medan en 6vergdngszon &r kandi vastra
Finland, dar adultahannar av parlugglaér stannfég-
lar och honor och ungfaglar flyttar. Vart undersok-
ningsomrade &r bel&get ndgot soder om denna zon,
och reviretablering av nomadiska faglar har inte
tidigare pavisats har. Utover stora fluktuationer for
parluggla mellan ar haller vi for troligt att sarskilt
den kraftiga 6kningen under senare delen av april
1999 p& saval huvudrutten som Brékne-Hobyrutten
kan forklaras med att nomadiska individer invand-
rat. Det stér klart att de dramatiska forandringarnai
antalet registrerade pérl- och hornugglor inte kan
forklarasenbart med|okal rekrytering. Formodligen
finns alltid nagraindivider som i huvudsak &r tysta
under daliga gnagarar i omradet medan storre antal
flyttar in under goda gnagarar.

Under 1993 och 1996 pétraffades mycket fa
hornugglor i Huvudomrédet. Daremot var antalet
ropande hornugglor téamligen hogt i det Inre
Dallandskapet och antal et |okaliseradefamiljer i det
Kustnara Dallandskapet var 10 till 20 ganger storre
an under & som inte foregatts av mycket god
ollonproduktion. Ar 1999 var antalet stort &ven i
Huvudomradet. Det kan bero pa att flera omraden

avverkats har, vilket gynnar &kersork —hornugglans
vikigaste bytesdjur i sydligaste Sverige.

Jensen (1982) visade att massproduktion av
bokollon féljdes av massforekomst av smagnagare
och Hansson et al. (2000) visade att storaollonar for
ek fororsakar massférekomst av smégnagare. Ar
1997 uppges ha varit ett gott ollondr for ek i Gstra
Blekinge medan aret inte namns i rapporterna fran
Danmark. Ar 1998 var ett medel gott & for péarluggla
och ett daligt & for hornuggla i vastra Blekinge.
Kanskedrinslaget av ek altfor liteti vastraBlekinge
for att spela en avgérande roll for férekomsten av
smagnagare, eller kanske var den goda
ekollontillgéngeni dstraBlekingeenlokal foreteel se.

Kjellén& Lindstrom (1993) bergknadebergfinkens
energibehov under vintern till &minstone 120 kJ
medan Nilsson (1971) tog fram ett ndgot hogre
varde. Dolnik (1982) visade att en bergfink kan
tillgodogorasig hogst 83% av froetsinnehall. Vikter
pabokollon varierar avsevart frén ett omrédetill ett
annat och dessutom avsevért inom ett och samma
omréde under goda ollondr. Medelvikten for en
karna norr om Karlshamn i Blekinge & 1984 var
0,0864 g och energiinnehallet har beraknatstill 2,53
kJ/fro. Harur kanman fafram att en bergfink i vastra
Blekinge kan konsumera 58-82 frén/dag. En flock
patvamiljoner faglar skulleomvarjefagel intogsin
dagsranson konsumera mellan 1550 och 2250 ton
bokollonunder treméanader. S8l edesbor storaflockar
av bergfink under vintern ha en avsevérd effekt pa
smagnagarnas reproduktion efter & med god
bokollonproduktion och darmed ocksa pa antalet
ugglor som & beroende av dessagnagare. Forekom-
sten av bergfink tycks folja de flesta & av god
bokollonproduktion. Det mycket stora antalet pérl-
ugglor 1993 jamfort med 1996, trots stora mangder
bokollon bade 1992 och 1995, stammer med
hypotesen att bergfinken (som sakandesi Blekinge
1992/93 men fannsi stort antal 1995/96) modifierar
fodotillgangen for sma daggdiur.

Bergfinkens strategi att Overvintrai storaflockar
ar entémligen 6verl &gsenjamfért med andratéttingar
och avenunder hackningenkantéthetenvarahog nar
naringstillgangen & god. Bergfinken synes sdledes
Overvintrai sa stora flockar som naringstillgangen
medger. Dettakan méjligen forklaravarfér en flock
med cirka tva miljoner bergfinkar uppeholl sig i
nordvastra Skane medan praktiskt taget inga
bergfinkar observerades i Blekinge under vintern
1992/93 trots att 1992 var ett mycket gott ar for
bokollon.
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