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Appendix E8.1 Methods and data

Derivation of moorland bird list

The upland bird list used here is based largely on that produced by Thompson
et al. (1995) for heather moorlands, with six species added. All of the six
further species are identified in at least two, and five are identified in at
least three, other British or UK upland bird lists (Fuller, 1982; Thompson
et al., 1988; Ratcliffe, 1990; Avery and Leslie, 1990; Stillman and Brown, 1998).

Details of moorland bird surveys that contribute to the analyses

of regional variation

Most of the survey data come from an extensive study of changes in
upland bird abundance in Britain, with 10 regions surveyed in either
2000 or 2002 (Sim et al., 2005; Tables E8.1 and E8.2). These data were
augmented by data from Dartmoor in 2006 (Stanbury et al., 2006), The
Forest of Bowland in 2005 (Stephen et al., 2010), southern Scotland in 1999
and 2000 (Pearce-Higgins and Grant, 2006), Orkney Mainland in 1990-1992
(M. Grant and S. Lowther, unpubl.) and Fetlar, Shetland in 2007 (M. Grant,
unpubl.). Therefore, with the exception of Orkney, data from the different
regions came from within a 10 year period. Several of the surveyed regions
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SUPPLEMENTARY ELECTRONIC MATERIAL: CHAPTER 8

included small amounts of enclosed upland farmland (largely grassland),
and c. 30% of the northeast Highland region was classed as montane
(arbitrarily defined as land above 600m altitude in this case - Fuller
et al., 2000). Orkney data came from a wider sample of wetland and moor-
land plots, using only those that derived from plots >0.5 km? in area, and
with >50% cover of heather and/or hare’s-tail cottongrass (to avoid inclu-
sion of wetland-dominated plots). Survey plots were generally non-random
and were not necessarily representative of the wider area in which they
occurred, although those from south Scotland and Bowland were a strati-
fied random selection.

All data were collected using standard upland bird survey methods;
either line-transects 200 or 250 m apart (except in East Flows where they
were 500m apart), or the Brown and Shepherd (1993) method, which
gives similar coverage to 200 m transects (Table E8.1). Two visits, covering
the main period of breeding activity, were made to plots in most regions,
but there were three visits in South Scotland and Bowland, and a
single visit only on Fetlar. Most surveys were conducted during the day
(0830-1730), although surveys in Dartmoor, South Scotland and Bowland
included some visits close to dawn or dusk, when the activity of some
species is greater. The maximum number of individuals (excluding flocks)
counted on any one visit was used as the measure of abundance for our
analyses, except in Dartmoor and Exmoor, where the mean count of indi-
viduals and maximum count of presumed pairs, respectively, were used
for most species, potentially under-estimating abundance relative to other
regions (Table E8.1). The greater transect spacing in the East Flows may also
have caused relative underestimation of abundance, whilst differences in
the number of survey visits is a further source of bias that should be borne
in mind.

Appendix E8.2 Regional variation in passerine densities

Limited information could be extracted on variation in the passerine (and
cuckoo) assemblage, because only 10 regions provided sufficient data
for analysis, whilst biases from variation in survey methods are likely to
have relatively large effects on some of these species (e.g. Buchanan et al.,
2006). Principal components analysis (PCA) first separated North Wales (NW),
Dartmoor (DM) and the Lake District (LD) with positive scores, from Lewis and
Harris (LH) with a near-zero score, and the remaining sites with negative
scores (Axis 1 of Fig. E8.1). Regions with positive scores contained high den-
sities of a range of relatively common and widespread passerines, including
carrion crow Corvus corone and raven Corvus corax. interpretation of the second
axis was less clear, and separated only North Wales and Dartmoor at opposite
extremes from the other regions (Fig. E8.1).
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4 Axis 1 Axis 2 Axis 3
34 Cuckoo 0.28 -0.34 0.01
Skylark 0.24 -0.42 0.05
2 Meadow pipit 0.25 -0.39 0.17
Wren 0.30 0.18 0.21
1 SP NH b Whinchat 0.34 0.28 0.10
[ 1] EF r Stone chat 0.35 -0.07 -0.12
N 0N NS LH Wheatear 022 -042 0.19
2 .N.P e Ring ouzel -0.11 0.01 0.73
< -1 Whitethroat 030 032] -007
Willow warbler 0.26 0.27 0.16
-2 1 Carrion/hooded crow 0.35 0.15 0.02
Raven 0.26 0.23 0.12
-3 Twite -0.25 0.05 0.53
DM
-4 () K .
Cumulative proportion
5 of variation 0.44 0.72 0.84
= T T T T T

-2 -1 0 1 2 3 4
Axis 1

Figure E8.1 Distribution of regions along the first two axes of a principal components
analysis examining variation in moorland passerine densities across 10 regions.
Coefficients are given for each species for the first three PCA axes. Locations and codes

for regional samples are shown in Figure 8.2.
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