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Abstract. Breeding bird censuses along line transects on the Hardangervidda plateau, southern Norway, were performed
on open mountain heath at about1250 m elevation in 1980 and repeated in 2010 and 2011. Four passerine species and
three species of waders constitute the commonest breeders. Significant decrease in numbers was found in the three
commonest species, Meadow Pipit Anthus pratensis (down 40 %), Northern Wheatear Oenanthe oenanthe (down
65-67 %) and, in particular, Lapland Bunting Calcarius lapponicus (down 82-87 %). The decline in Lapland Bunting
is discussed in relation to changes in the vegetation on the breeding grounds probably caused by reduced grazing and
climatic changes, and in relation to possible negative factors in parts of the wintering area.
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INTRODUCTION

With their virtual lack of permanent (year round) human
inhabitation, Scandinavian mountainous areas above the
tree-line are relatively little affected by human activities
(e.g. Dstbye et al. 1975, Ottvall et al. 2008, Austrheim
et al. 2010, Thompson et al. 2012). Traditionally the
areas are used for sheep-grazing, and like most of
Scandinavia have received acidic depositions and other
airborne pollutants over the last decades. However, by
and large the areas show an environmental stability over
long periods of time. Arctic-alpine mountain heaths
characteristically have a terrestrial avifauna dominated
by a few passerine species, and among non-passerines
primarily represented by several species of waders.
In spite of the apparent stability of these areas, bird
populations can fluctuate substantially (Moksnes 1973,
Lien 1974, Jarvinen & Rajasarkka 1992). Many species
of open farmland habitats have shown population
declines over the last decades, often as a result of
agricultural practices and other human activities (e.qg.,
BirdLife International 2004, Pan-European Common
Bird Monitoring Scheme 2011). In Europe moderate to
strong declines are reported for species like Meadow
Pipit Anthus pratensis, Wheatear Oenanthe oenanthe,
and Redshank Tringa totanus, which also occur in
the mountainous areas of Scandinavia, whereas many
of the more typical mountainous species, such as
Eurasian Golden Plover Pluvialis apricaria, Eurasian
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Dotterel Charadrius morinellus, and Lapland Bunting
Calcarius lapponicus, are considered to have had stable
population trends.

In the 1980s we performed breeding bird censuses
in open alpine habitat in the upper part of the shrub zone
about 1250 m a.s.l. on the Hardangervidda plateau,
southern Norway, by line transect counts according
to the method introduced by Jarvinen & Vaisanen
(1973, 1975). From casual visits over the years we
have had the impression that relatively large changes
in the numbers of some species were taking place. We
repeated censuses along the same line transects in 2010
and 2011 to look for indications of population changes
of birds in these mountains in the 30-year time span
since the first censuses.

STUDY AREA AND METHODS

The censuses were made in Steinbuheii, Hardangervidda
between 1180 and 1280 m a.s.l., well above the tree-
line. The vegetation consists of a mosaic of alpine
meadow and bog vegetation (Graminaeae, Ericaceae),
lichen heath, and patches of prostrate Betula nana
(Kalas & Byrkjedal 1984).

The censuses were done along ten stretches, each
one km long (Figure 1). The census line pattern was
chosen partly in order to keep the censuses within
the same general habitat, partly for practical logistic
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Figure 1. Transects covered in 1980 and repeated in 2010 and 2011 shown in blue. The transect was composed of 10 lines, each line
1 km long. Location of study area indicated by blue dot on inserted map.

reasons. While walking the transects on compass
bearings, we recorded birds inside the “main belt” (<
25 m to each side of the line) and in the “supplementary
belt” (> 25 m to each side of the line). Pairs, singing
males, and non-singing males, were counted as “pairs”.
Only birds seen in front of the observer were included,
to avoid double counts. A 25 m long rope was trailed
behind the observer to provide a reference scale for
main belt and the distance covered. The walking speed
was kept as close as possible to 1 km per hour. The
censuses were carried out in the time period from 0500
to 1000 (CET), in 1980 divided on the dates 12—13 June
in 1980, 11 June in 2010, and 13 and 15 June in 2011.
At this time of the year most of the birds in the area are
in the pre-laying or incubation phase. For passerines,
this is an optimal time for census while males readily
expose themselves and their song activity is high,
whereas waders may be more difficult to observe once
they start incubating (Kélas & Byrkjedal 1984). A fairly
long morning period was chosen for census. This works
well in open mountains, as visual observations form an
important part of the registrations; besides, morning
song chorus is far less marked in open mountains than
in dense forest, and the censuses fell within the time of
day when there is most bird-song.

Inmountains the distribution of ground-nesting birds

can be affected by variations from one year to another
in the persistence of remaining winter snow (personal
obs.). On each census the extent of snow-patches was
drawn on maps of the main belt, and the per cent snow
cover calculated from this was considered an indication
of the general snow cover. In 1980, 6.4% of the ground
was covered by winter snow, while in 2010 and 2011
the figures were 41.0% and 11.6%, respectively.

The data were compared across the years by
chi-square tests separately for each of the species,
partitioning performed according to Siegel & Castellan
(1988) for species that showed statistical significant
differences across the years, in order to find between
which years the differences were located. The data were
tested without any conversion to pairs per km?, since
exactly the same transects were followed each year.
This also avoids the use of conversion constants which
ideally should be calculated from larger sample sizes
than obtained by us (cf. Jarvinen & Véisanen 1983).

RESULTS
In 1980, 397 pairs of 15 species were recorded, in 2010,

215 pairs of 19 species, and in 2011, 175 pairs of 16
species. The eight most common species are shown in



Figure 2. Number of pairs in a 10 km line transect at
Steinbuheii, Hardangervidda, surveyed in 1980 (blue
columns), and repeatedly in 2010 (green columns) and 2011
(brown columns). Only the 8 most numerous species shown.

Figure 2. Other species were represented only by 1 -
2 pairs (Common Teal Anas crecca, Common Kestrel
Falco tinnunculus, Merlin F. columbarius, Rock
Ptarmigan Lagopus muta, Purple Sandpiper Calidris
maritima, Common Sandpiper Actitis hypoleucos,
Common Snipe Gallinago gallinago, Bluethroat
Luscinia svecica, Fieldfare Turdus pilaris, Common
Raven Corvus corax, and Common Redpoll Carduelis
flammea).

Dominant species all three years were Meadow
Pipit in 1980 closely followed by Lapland Bunting, and
with Northern Wheatear in third place. All three species
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showed significantly lower numbers in 2010 and 2011
than in 1980 (Table 1), notably the Lapland Bunting for
which the figures were 82—-87 % lower. The decrease
in Northern Wheatear was 65-67 % and Meadow Pipit
40 %.

Eurasian Golden Plovers were 33 % lower in
numbers in 2010 and 2011 compared to 1980, and
in two species, Common Redshank and Shore Lark
Eremophila alpestris, number of pairs observed was
higher in 2010 and 2011 than in 1980, but differences
were not statistically significant for any of these species.

DISCUSSION

The much lower numbers of the three commonest
species strongly indicate a marked population decline
since 1980. Although numbers of any of the species
fluctuate inter-annually in Scandinavian mountains
(e.g. Moksnes 1973, Lien et al. 1974, Svensson 2006),
the changes in numbers of Meadow Pipits, Wheatears
and, in particular, Lapland Buntings, appear to be
too large to be within the fluctuations normally seen
in these species. Numbers in 2010 and 2011 were
practically identical in spite of the vast snow cover in
2010 compared to 2011. The snow cover in 2011 was
similar to that in 1980, yet bird numbers were much
lower in 2011. Thus, the variation in snow cover does
not seem to explain the differences recorded in bird
numbers.

While Meadow Pipit and Wheatear have shown
declining trends in lowland populations elsewhere
in Europe (Pan-European Common Bird Monitoring
Scheme 2011), Lapland Buntings are reported as stable
over the last three decades (BirdLife International 2004,
Ottwall et al. 2008, Ottoson et al. 2012). The reason
for the drastic decline in Lapland Buntings indicated
by our material remains speculative, but one possibility

Table 1. Statistical tests on number of pairs across the three years (frequencies shown in Fig. 2); df = 2 for test of all years and

df=1 for partitioned y2.

.. Partitioned >

2 2
Species X f:;rsll ;)git(;t\l/(;nz((i)%l 2010 + 2011 p

Y : vs. 1980
Meadow Pipit 8.297 <0.02 0.0000001 n.s. 10.115 <0.01
Lapland Bunting 61.630 <0.001 0.001 n.s. 84.713 <0.001
Wheatear 10.809 <0.01 0.000002 n.s. 14.078 <0.001
Shore Lark 4,225 n.s.
Eurasian Golden Plover 1.176 n.s.
Dotterel 3.718 n.s.
Dunlin 4.247 n.s.

Redshank 1.500 n.s.
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Figure 3. Examples of lichen cover on Juncus trifidus-Lichen heath in the study area in 1980 (a) and 2010 (b). The pictures are not

from exactly the same spot.

may be linked to a pronounced increase in lichen mats
causing habitat changes on the breeding grounds on
Hardangervidda.

Since the 1980s, the Hardangervidda plateau has
been subject to a substantial increase in the lichen mat
(Cladonia, Cetraria, etc.) on exposed ground (Strand et
al. 2005, Jordhgy & Strand 2009), especially visible in
Juncus trifidus-Lichen community commonly found on
both smaller and larger hilltops (Figure 3). The increase
of lichen cover may be a result of more persistent
snow cover in recent years (possible climate change
effect), a lower population of wild reindeer Rangifer
tarandus (decreased grazing on lichens), and lower
stocking of sheep in summer (reduced lichen abrasion
from trampling by sheep). A thick and dense lichen
mat may hamper growth of grasses, sedges and herbs
that provide seed important as food for buntings in the
period from arrival until egg-laying, during which a
considerable part of the landscape may still be covered
by winter snow. However, this should also affect
Shore Larks, which are more or less granivorous in the
same time period. Instead, Shore Larks seem rather to
have increased in humbers in wider areas beyond the
transects (personal obs.). The Lapland Bunting seems
still to be common on Hardangervidda in the Salix—
Betula nana zone with taller bush growth, not covered
by the present transect censuses. This habitat, which
is generally favoured as breeding habitat by Lapland
Buntings, is wetter with a ground far less overgrown
by lichens, and a decline in bunting numbers may be
slower to occur in favoured habitat than on the slightly
marginal habitats of open heaths.

On Swedish breeding grounds Lapland Buntings
have been found to decline in numbers since 1999
when breeding bird censuses started to obtain data
for this species (Lindstrom et al. 2012), and these
results indicate that negative population changes exist
in Scandinavia beyond the limits of Hardangervidda.
While some spend the winter around the North Sea,
Scandinavian Lapland Buntings are largely thought

to winter on steppes and other open habitat in Eastern
Europe (Jacobsen 1963, Cramp & Perrins 1994,
Bakken et al. 2006). The latter received a massive
fallout of radioactive isotopes in spring 1986, when the
meltdown of the Chernobyl nuclear power plant took
place (e.g. Medvedev 1986, Mgller & Mousseau 2006,
Yablokov & Nesterenko 2009). A possibility might
exist that Lapland Buntings spending the winter in this
area experience a lower fitness. Negative effects in the
contaminated areas have been found in a number of
organisms, including birds (Mgller & Mousseau 2006,
Yablokov 2009). A more precise identification of the
wintering grounds of Scandinavian Lapland Buntings
is needed.

The line transect method usually performs well on
passerine birds, while non-passerines may show a more
variable detectability with stages in the breeding cycle
(Kalas & Byrkjedal 1984). Many wader species, while
usually vocal and easily detected in the pre-laying
period, tend to become utterly cryptic once the eggs are
laid. With an earlier onset of breeding as expected from
climatic changes, line transects on a fixed date could
record fewer waders, thereby giving an impression of
declining numbers while, in fact, more birds escape
detection sitting on nests. We suspect that this could
be the case with Eurasian Golden Plovers and Eurasian
Dotterels in our material, although the lower numbers
are not statistically different from the 1980 level.

In order to study population trends, censuses
over a series of years would be strongly preferable
to comparison of single censuses many years apart.
However, our censuses do indicate declining numbers
in some of the common species even in apparently
pristine mountainous areas of southern Norway. In
view of its apparently rather drastic decline a more
detailed attention should be given to the Lapland
Bunting to better understand its changes in numbers.
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