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BACKGROUND 
 
The west coast habitats of the Uists are internationally important for their populations of breeding 
waders.  Recent changes in numbers have been linked mainly with impacts of predation by 
hedgehogs, which were introduced to South Uist in 1974.  However, changes in agriculture, other 
predation pressures and potentially other as yet unidentified factors may also contribute to the 
changing status of these birds.  This report describes surveys of breeding waders from four sites on 
North Uist and Benbecula (a combined total of ca. 3,550 ha) in 2008 to 2010 (Berneray, Sollas, 
Baleshare and Benbecula), which when combined with data from a more extensive survey in 2007, 
and with the survey results for the 1980s and 1990s, create a time series to allow an assessment of 
population changes that may be a consequence of factors other than hedgehog predation.  These 
data will also be used to investigate relationships between vegetation composition and land use and 
changes in breeding wader numbers, in a partnership project with the Macaulay Land Use Research 
Institute (reported separately). 
 
MAIN FINDINGS 
 
 The Uist machair continues to support an internationally-important assemblage of breeding 

waders, however there have been marked contrasts in changes of population sizes between 
species, and in some cases between sites, since the 1980s.  

 
 Breeding oystercatchers have increased by ca. 67% at two sites (Berneray and Sollas), with most 

of that increase between the 1980s and 1990s.  At both sites breeding densities increased to 
levels similar to that which has been recorded at Baleshare throughout the three decades.  Little 
change was noted at Benbecula where densities have remained at the comparatively low levels 
that were also found at Berneray and Sollas in the 1980s.  The median population estimate 
(2007-10) across the four study areas was 798 pairs. 

 
 Lapwings have decreased by ca. 21% at Baleshare and Sollas since the 1980s though the 

apparent difference is close to that which might be attributable to variation associated with the 
survey methods.  There has been relative stability at Berneray (a site with relatively high breeding 
density throughout the study period) and Benbecula (a site with relatively low breeding density 
throughout the study period).  The combined median population estimate (2007-10) was 852 
pairs. 

 
 Ringed plovers have declined by ca. 67% across the four study areas since the 1980s.  Two sites 

that supported high breeding densities in the 1980s (Berneray and Sollas) have experienced the 
most marked declines, with current densities approaching those found at the other two study 
sites. The combined median population estimate (2007-10) was 210 pairs. 

COMMISSIONED REPORT 

Summary 
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 Dunlins have declined by ca. 53% across the four study areas since the 1980s.  At Berneray, 

which formerly supported a particularly high density of breeding birds, the decline appears to have 
stabilised since the 1990s, while at Sollas, the decline may have only occurred since the 1990s. 
The combined median population estimate (2007-10) was 258 pairs. 

 
 Redshanks have increased by ca. 42% across the four study areas.  The increases at Berneray 

and Benbecula were not apparent until after the 1990s.  The median population estimate (2007-
10) across the four study areas was 755 pairs. 

 
 Although difficult to survey and in relatively low numbers, there appears to have been a decrease 

(ca. 75%) in breeding snipe on Benbecula since the 1980s. 
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1   INTRODUCTION 

 
The Uists are internationally important for their large populations of breeding waders (Fuller 
et al. 1986, 2010), which breed at some of the highest densities in the world (Stroud et al 
2001).  Recent changes in numbers have been linked mainly with impacts of predation by 
hedgehogs Erinaceus europaeus, which were introduced to South Uist in 1974 (Jackson & 
Green 2000, Jackson 2001, 2007, Jackson et al. 2004).  However, changes in agriculture, 
other predation pressures and potentially other as yet unidentified factors may also 
contribute to the changing status of these birds.  The most recent extensive survey of 
waders covering all machair of North Uist, Benbecula and South Uist was carried out by 
BTO and RSPB in 2007 (Conway et al. 2008, Fuller et al. 2010).  However, long-term data 
on breeding waders are now available for sites on North Uist and Benbecula (areas with no 
hedgehogs or where the impacts of hedgehogs may be diminishing through trapping) for 
three time periods, from Wader Study Group and BTO surveys: the early/mid 1980s, the 
period 1998-2000 and the currently reported surveys in 2008-10.   
 
This report describes surveys of breeding waders from four sites on North Uist and 
Benbecula in 2008-10 which, when combined with data already collected in 2007, and with 
the survey results for the 1980s and 1990s, create a time series to allow an assessment of 
population changes that may be a consequence of factors other than hedgehog predation 
(Fuller & Jackson 1999).  These data have been used to investigate relationships between 
vegetation composition and land-use and changes in breeding wader numbers, in 
partnership with the Macaulay Land Use Research Institute (SNH Commissioned Report No. 
411, project no. 31535, reported separately). 
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2   METHODS 

 
The breeding waders of four study areas (Berneray, ca. 550 ha; Sollas, ca. 522 ha; 
Baleshare, ca. 953 ha; and Benbecula, ca. 1527 ha: Figure 1) were surveyed between 29 
May and 05 June 2008.  In 2009, two of the sites, Baleshare and Benbecula, were surveyed 
between 30 May and 06 June and in 2010, the Berneray, Sollas and Baleshare study areas 
were surveyed between 31 May and 06 June.  In addition, a 128 ha section of the Sollas 
study area (around Udal) was surveyed in 2009 and 161 ha of Benbecula (96 ha around 
Borgh and 65 ha to the east of the airport) was surveyed in 20101.  Given the high densities 
of breeding waders on the machair of the Western Isles, the potential impact of their 
disturbance by repeated surveys is a major concern.  In particular predatory common gulls 
Larus canus can be attracted by surveyors and the associated disturbed breeding birds.  
Repeated annual single-visit surveys offer a practical compromise between the need to 
increase the accuracy of population estimates through multiple survey visits and the need to 
reduce the risks associated with disturbance-related predation (Fuller et al. 2010). 
 
In each year, single survey visits covering the entirety of the study areas employed the same 
field and analytical methods as the past surveys in the 1980s and 1998-2000 (Reed & Fuller 
1983).  On open machair, a pair or team of up to four surveyors walked transects 100 m or 
150 m apart recording all registrations of waders on 1:10,000 field maps.  Where walking 
transects was impractical, because of field boundaries, ditches and water bodies, a 
‘constant-effort-search-approach’ was adopted whereby all parts of a field were approached 
to within at least 50 m.  Observations from neighbouring observers were integrated in order 
to remove duplicate observations. 
 
Field maps were summarised into ‘pair summary’ maps where a single registration 
represented an ‘apparent pair’ (hereafter for simplicity called pair) of breeding birds.  The 
following rules were applied to identify ‘pairs’ and to ensure direct comparability with earlier 
surveys (after Reed & Fuller 1983): 
 

a) 1 bird recorded alone; 50 m or more (for ringed plover Charadrius hiaticula and 
dunlin Calidris alpina), 75 m or more (for redshank Tringa totanus and lapwing 
Vanellus vanellus) and 125 m or more (for oystercatcher Haematopus ostralegus) 
from other birds, was defined as a pair; 

b) 2 individual birds within 50 m (for ringed plover and dunlin), 75 m (for redshank and 
lapwing) and 125 m (for oystercatcher) of each other were defined as a pair; 

c) 2 birds together, or 2 birds recorded as a pair were defined as a pair; 
d) 3 or 4 birds together were defined as 2 pairs; 
e) 1 – 4 birds flying into, out of or through the area, or into the site were defined as 1 – 

4 pairs as appropriate (but see (ii) below); 
f) 5 or more birds remaining in the area, either on the ground or circling around (birds 

giving breeding alarm calls only) were defined as 3+ pairs as appropriate; 
g) 3 or more oystercatchers remaining in the area either on the ground or circling 

around (birds giving breeding alarm calls only) were defined as 2+ pairs as 
appropriate; 

h) A drumming, chipping or alarming individual snipe Gallinago gallinago was defined 
as a pair. 

 
The following rules were applied to identify non-breeders to be excluded from the pair 
summary maps: 
 

                                                 
1 Complete surveys of these areas were not possible for logistical reasons. 
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i) 5 or more birds in a flock on the ground without breeding alarm calls; 
ii) Any bird(s) which flew out of or through the area in one direction for more than 

150 m without landing; 
iii) Nests were not included in the estimates of numbers of breeding pairs; 
iv) Ringed plovers identified by plumage and morphological characteristics as being 

of a race that breeds at more northerly latitudes (usually supplemented by the 
above behavioural observations). 

 
Changes in population sizes were assessed by comparing the median estimates for each of 
the four sites from each of the three time periods for which there are directly comparable 
data (1984-87, 1998-2000 and 2007-10).  Data from the partial surveys of Sollas in 2009 and 
Benbecula in 2010 are excluded from the derivation of median counts for the period 2007-10 
and to be consistent with reporting count data across all years, correction factors have not 
been applied (these were used as a correction for low detectability for some species in 
earlier analyses e.g. Fuller et al. 1986) and therefore some figures will differ slightly from 
those given in some other published sources.  Generalised Linear Models (GLM; Proc 
Genmod in SAS 9.2) were used to compare the population estimates for each species, 
where the dependent variable was the median count for the time period.  The independent 
variables in the models where Site (n = 4), Period (n = 3) and their interaction term.  The 
areas of the study sites (km2) were entered as an offset so the models were effectively 
comparing their densities.  All models assumed a Poisson error distribution and log-link 
function.  Post hoc pair-wise comparisons were used to identify the sources of statistically 
significant differences.  In addition, the proportional changes in population estimates are 
presented for each species at each site. 
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3   RESULTS 

 
A total of 3,032 pairs of waders were identified across the four study areas in 2008 (a 
combined area of 3,552 ha), 1,780 pairs were identified in the two completed study areas 
surveyed in 2009 (2,480 ha) and coincidentally also 1,780 pairs in the three completed study 
areas surveyed in 2010 (2,025 ha) (for species details see Table 1).  The distributions of the 
breeding pairs of waders in the four study areas in 2008-2010 are shown in the Appendices.  
 
Counts from the additional sampled areas of Sollas and Benbecula (i.e. areas that were not 
completely surveyed in 2009 and 2010 respectively) are given in Table 2 for information 
only.  These are excluded from assessments of long-term changes in population sizes but 
will be used in analyses of relationships with habitat and land use variables (reported 
separately). 
 
There were marked contrasts in population changes between species of breeding wader 
since the 1980s (Figure 2 - 7).  Lapwing was the only species not to show a statistically 
significant difference in breeding density across all sites between data collected from the 
three decades (1980s, 1990s and 2000s): the Year term in the models was statistically 
significant (P < 0.0001) for all species apart from lapwing (P = 0.30) and snipe (data too 
sparse for model convergence).  The Site*Year interaction term was also statistically 
significant (P < 0.01) for all species apart from redshank (P = 0.08) and snipe (data too 
sparse) showing that there have been contrasting trends for most species between the four 
study areas (Figures 2 - 7). 
 
Estimates of breeding waders, especially where the birds occur at high density are 
necessarily inexact and inter-annual variations in detectability of birds on the machair may 
introduce spurious fluctuations of as much as ± 20% for lapwing, dunlin and redshank but 
possibly less for oystercatcher and ringed plover (Fuller & Jackson 1999).  Although our 
comparisons of counts from discrete blocks of years may reduce the influence of those 
fluctuations (see Discussion), it should be noted that all species showed changes (either 
increases or decreases) in excess of 20% in at least some of the study areas.  Indeed four 
species (oystercatcher, ringed plover, dunlin and redshank) showed changes in excess of 
the arbitrary 40% definition for a ‘large change’ (Fuller & Jackson 1999) in at least some of 
those areas. 
 
3.1   Oystercatcher 
 
Numbers of breeding oystercatchers increased by about 67% between the earliest and latest 
survey periods at Berneray and Sollas combined, though the majority of that increase 
appears to have occurred between 1983-87 and 1998-2000 (Figure 2).  Little change was 
noted at the remaining two sites, Baleshare and Benbecula; although there was an 8% 
increase in median counts of breeding oystercatchers, this change is well within the likely 
errors associated with the survey methods (Fuller & Jackson 1999).  Breeding densities at 
Benbecula have remained at the comparatively low levels that were also found at Berneray 
and Sollas in the 1980s (Figure 2). 
 
3.2   Lapwing 
 
Changes in lapwing numbers suggest a decrease of 21% at Baleshare and Sollas combined, 
compared to little change (an 8% increase in median counts) at Berneray and Benbecula 
combined (Figure 3).  Variations in the efficiency of detecting breeding lapwings using the 
employed survey methods may account for spurious fluctuations of up to about 20% (Fuller 
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& Jackson 1999), however the consistent trend at Sollas (Figure 3) does suggest a real 
decline at that site and the large scale of the decline at Baleshare (and statistically significant 
difference in densities at that site) between the last two periods suggests a real decline there 
too.  Lapwing was the only species not to show a statistically-significant difference in 
breeding density across all sites combined between data collected from the three decades 
(Figure 3). 
 
3.3   Ringed Plover 
 
Ringed plover numbers declined by 67% across the four study areas between the mid-1980s 
and 2007-10 (Figure 4).  The declines at Berneray and Baleshare appear to have stabilised 
since the 1998-2000 surveys.  Two sites that supported high breeding densities in the 1980s 
(Berneray and Sollas) have experienced the most marked declines with current densities 
approaching the lower levels found at the other two study sites (Figure 4). 
 
3.4   Dunlin 
 
Breeding numbers of dunlin have declined by 53% across the four study areas between the 
mid-1980s and 2007-10 (Figure 5).  At Berneray, which formerly supported a particularly 
high density of breeding birds, the decline appears to have stabilised since the 1990s, while 
at Sollas, the decline may have only occurred since the 1990s (Figure 5). 
 
 
3.5   Redshank 
 
Redshank numbers increased across all four study sites by 42% between the earliest and 
latest survey periods (Figure 6), in marked contrast to the declines recorded for dunlin and 
ringed plover.  While the increases appear to span the three survey periods at Sollas and 
possibly also Baleshare, they were not apparent at Berneray and Benbecula until after the 
1998-2000 surveys (Figure 6). 
 
 
3.6   Snipe 
 
Numbers of breeding snipe that were detected were generally low (Table 1).  However, the 
survey methods, in terms of time of day and weather conditions in which they were 
undertaken, were likely to lead to a serious and variable underestimate for that species 
(Smith 1981, Green 1985, Hoodless et al. 2006).  However, repeated surveys using similar 
field methods could produce potentially informative indices of abundance on moorland 
(Calladine et al. 2009).  Therefore the apparently marked and consistent decline on 
Benbecula (75% between 1983-87 and 2007-10; Figure 7), could potentially indicate a real 
decline in population size in that area. 
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4   DISCUSSION 

 
Extensive surveys of breeding waders on machair in North Uist, Benbecula and South Uist 
have shown some marked changes in the abundance of different species since the mid-
1980s, with declines in the southern islands being caused by egg predation by hedgehogs 
(Jackson & Green 2000, Jackson et al. 2004, Fuller et al. 2010).  However, there have been 
changes in breeding wader populations in areas where there are no hedgehogs or where 
they are scarce, the causes of which are poorly understood (Fuller & Jackson 1999, Fuller et 
al. 2010).  The repeat surveys undertaken in our four study areas, within areas where 
hedgehogs are absent or scarce, confirm a decline in the breeding populations of dunlin and 
a contrasting increase in redshank, both of which are suggested by the extensive surveys 
(Fuller et al. 2010).  In common with the extensive surveys, there was relatively little change 
in lapwing numbers.  Our repeat sample surveys, however, show that ringed plovers 
continue to decline in some areas, compared to a suggested stability between 2000 and 
2007 by the extensive surveys.  In contrast to the extensive survey, the repeat surveys found 
an increase in breeding oystercatchers at some sites (and stability at others) whereas the 
extensive survey suggested a 23.7 % decline between 2000 and 2007 (Fuller et al. 2010).  
The repeat surveys also provide some evidence for a decline in breeding snipe on 
Benbecula at least, which contrasts with a 24.1% increase suggested by the extensive 
survey across South Uist and Benbecula between 2000 and 2007 (Fuller et al. 2010).  
 
The detectability of breeding waders can vary with time of day and season, weather 
conditions, timing of breeding, breeding success and between observers (Reed et al. 1985, 
Fuller & Jackson 1999, Pearce-Higgins & Yalden 2005, Hoodless et al. 2006, Calladine et al. 
2009).  The marked influence of season (inevitably confounded with timing of breeding) on 
detection efficiency was specifically demonstrated for machair breeding waders on 
Benbecula and northern South Uist in 2007, when counts from survey visits in mid-May were 
found to be rather weak predictors for repeat counts in early-June, at least at the scale (1-km 
squares) at which the comparisons were made (Fuller et al. 2010).   Although the potential 
for biases in the counts is reduced by surveying at the same time of year in all surveys, this 
does not eliminate any variation associated with differences in the timing of breeding, or 
breeding success between years.  These variables plus some of the other factors listed 
above will have contributed to the differences between the annual counts between 2007 and 
2010 (Table 1).  
 
The use of single-visit surveys in discrete blocks of years will help to reduce associated 
biases in the one-off periodic annual counts.  Comparison of counts within each block of 
surveys will reduce some of the noise resulting from variation in the detection efficiency of 
breeding waders.  Therefore we suggest that our data comparing blocks of counts across a 
longer time series (as presented here) offers greater power to detect real changes in the 
population size of breeding waders when compared with data collected by surveys in widely 
spaced individual years.   
 
Within the period 2007 to 2010 there are several interesting patterns and inter-annual 
changes in wader numbers.  First, estimates of ringed plover and dunlin on Benbecula were 
strikingly lower in 2008 and 2009 than in 2007.  Second, ringed plover numbers were 
consistently lower on Baleshare in 2009 and 2010 than in 2007 and 2008.  Third, for all the 
sites covered in 2010, with the exception of the airport on Benbecula, lapwing numbers were 
low.  It was our impression that breeding productivity of lapwings was low in 2010 compared 
with recent years.  
 
Assuming that our survey areas host representative populations of breeding waders that are 
not affected by predation from hedgehogs, we suggest that our comparison of repeated 
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annual surveys confirms that although the machair continues to support an internationally 
important assemblage of breeding waders, there have been some important changes in the 
populations of some species that will have been driven by factors other than predation of 
eggs by hedgehogs.  A joint study between BTO and the Macaulay Land Use Research 
Institute, to be reported separately, will investigate relationships of spatial variation in the 
abundance of breeding waders (and how those have changed) with measures of vegetation 
composition and structure.  
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TABLES 

 
Table 1 The estimated number of pairs of breeding waders in the Benbecula, Baleshare, 

Sollas and Berneray study areas during periods in the 1983-87, 1998-2000, 
2007, 2008, 2009 and 2010.  Note all estimates are derived from raw counts 
across the entire areas (i.e. no correction factors have been applied). 

 
Site and year Oystercatcher Lapwing Ringed plover Dunlin Redshank Snipe 
       
Benbecula 1983 216 289 170 220 221 98 
Benbecula 2000 278 270 93 128 192 72 
Benbecula 2007-101 252 316 49 83 289 24 
Benbecula 2007 212 316 114 126 276 67 
Benbecula 2008 252 357 47 54 310 8 
Benbecula 2009 292 298 49 83 289 24 

       
Baleshare 1984-871 239 267 120 101 96 17 
Baleshare 1998-001 264 291 53 84 133 8 
Baleshare 2007-101 240 203 52 69 155 15 
Baleshare 2007 199 200 60 72 160 14 
Baleshare 2008 207 269 64 66 207 15 
Baleshare 2009 273 206 39 59 134 10 
Baleshare 2010 330 182 44 73 150 23 

       
Sollas 1984-871 98 172 177 63 28 5 
Sollas 1998-991 148 152 142 71 43 3 
Sollas 2007-101 163 144 61 33 54 2 
Sollas 2007 116 144 61 28 42 0 
Sollas 2008 167 191 62 33 86 2 
Sollas 2010 163 102 55 47 54 6 

       
Berneray 1984-871 85 179 176 168 84 0 
Berneray 1998-991 141 172 67 64 83 0 
Berneray 2007-101 143 189 48 73 123 2 
Berneray 2007 129 189 71 73 118 2 
Berneray 2008 155 240 31 49 160 0 
Berneray 2010 143 160 48 75 123 2 

 
Notes: 1  Median of the annual estimates in these periods. 
 
In addition to the above, one pair of common sandpipers Actitis hypoleucos and two of 
black-tailed godwits Limosa limosa were recorded on Baleshare in 2008. 
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Table 2 The estimated number of pairs of breeding waders within the 128 ha of Sollas 
(Udal area) that was surveyed in 2009 and the 65 ha (east of Airport) and 96 ha 
(Borgh) areas of Benbecula that were surveyed in 2010. Counts for the identical 
areas in the other years 2008-10 are included to permit direct comparison. 

 
Site and year Oystercatcher Lapwing Ringed plover Dunlin Redshank Snipe 

       
Sollas 2008 61 56 13 5 40 0 
Sollas 2009 68 44 10 10 43 0 
Sollas 2010 47 25 15 8 15 0 
       
Borgh 2008 73 74 27 5 23 0 
Borgh 2009 61 41 30 8 11 0 
Borgh 2010 60 33 15 6 11 0 
       
Airport 2008 14 29 2 8 31 3 
Airport 2009 19 30 4 15 31 1 
Airport 2010 15 34 3 12 36 2 
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FIGURES 

 
Figure 1 Shaded areas indicate the location of the four study areas surveyed in 2008–

2010.  The grid represents the 10-km grid lines of the Ordnance Survey National 
Grid. 
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Figure 2 (a) Relative changes in oystercatcher populations at four study sites on 
Benbecula and North Uist between 1984-87 and 2007-10. 
(b) Changes in the breeding density of oystercatchers at four study sites on 
Benbecula and North Uist between 1983-87 and 2007-10.  A statistically 
significant difference (Post hoc pair-wise comparisons) is indicated in the text 
below the figure by the symbol < or > as appropriate.  Where that difference is 
marginally non-significant (i.e. 0.05 < P < 0.10) the symbol is included in 
parentheses.  
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Figure 3 (a) Relative changes in lapwing populations at four study sites on Benbecula 
and North Uist between 1984-87 and 2007-10. 
(b) Changes in the breeding density of lapwings at four study sites on 
Benbecula and North Uist between 1983-87 and 2007-10.  A statistically 
significant difference (Post hoc pair-wise comparisons) is indicated in the text 
below the figure by the symbol < or > as appropriate.  Where that difference is 
marginally non-significant (i.e. 0.05 < P < 0.10) the symbol is included in 
parentheses.  
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Figure 4 (a) Relative changes in ringed plover populations at four study sites on 
Benbecula and North Uist between 1984-87 and 2007-10. 
(b) Changes in the breeding density of ringed plovers at four study sites on 
Benbecula and North Uist between 1983-87 and 2007-10.  A statistically 
significant difference (Post hoc pair-wise comparisons) is indicated in the text 
below the figure by the symbol < or > as appropriate.  Where that difference is 
marginally non-significant (i.e. 0.05 < P < 0.10) the symbol is included in 
parentheses.  
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Figure 5 (a) Relative changes in dunlin populations at four study sites on Benbecula and 
North Uist between 1984-87 and 2007-10. 
(b) Changes in the breeding density of dunlins at four study sites on Benbecula 
and North Uist between 1983-87 and 2007-10.  A statistically significant 
difference (Post hoc pair-wise comparisons) is indicated in the text below the 
figure by the symbol < or > as appropriate.  Where that difference is marginally 
non-significant (i.e. 0.05 < P < 0.10) the symbol is included in parentheses.  
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Figure 6 (a) Relative changes in redshank populations at four study sites on Benbecula 
and North Uist between 1984-87 and 2007-10. 
(b) Changes in the breeding density of redshanks at four study sites on 
Benbecula and North Uist between 1983-87 and 2007-10.  A statistically 
significant difference (Post hoc pair-wise comparisons) is indicated in the text 
below the figure by the symbol < or > as appropriate.  Where that difference is 
marginally non-significant (i.e. 0.05 < P < 0.10) the symbol is included in 
parentheses.  
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Figure 7 (a) Relative changes in snipe populations at four study sites on Benbecula and 
North Uist between 1984-87 and 2007-10. 
(b) Changes in the breeding density of snipe at four study sites on Benbecula 
and North Uist between 1983-87 and 2007-10.  A statistically significant 
difference (Post hoc pair-wise comparisons) is indicated in the text below the 
figure by the symbol < or > as appropriate.  Where that difference is marginally 
non-significant (i.e. 0.05 < P < 0.10) the symbol is included in parentheses. 
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APPENDIX 1 – The distributions of breeding waders in the Berneray study area in 
2008 and 2010. 
 
Note, each dot represents an apparent pair of breeding waders and the grid lines represent 
the 1-km squares of the Ordnance Survey National Grid. 
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APPENDIX 2 – The distributions of breeding waders in the Sollas study area in 2008 
and 2010 
Note, each dot represents an apparent pair of breeding waders and the grid lines represent 
the 1-km squares of the Ordnance Survey’s national grid. 
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APPENDIX 3 – The distributions of breeding waders in the Baleshare study area in 2008, 2009 and 2010. 
Note, each dot represents an apparent pair of breeding waders and the grid lines represent the 1-km squares of the Ordnance Survey’s 
national grid. 
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APPENDIX 4 – The distributions of breeding waders in the Benbecula study area in 
2008 and 2009. 
Note, each dot represents an apparent pair of breeding waders and the grid lines represent 
the 1-km squares of the Ordnance Survey’s national grid. 
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