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ABSTRACT The fourth full Dartford Warbler Sylvia undata survey in the UK
was undertaken in 2006.The species was also surveyed in the Channel Islands.
The aim was to achieve full coverage of all the 1-km squares (‘core’ squares)

occupied during the previous national survey (in 1994) and subsequently,
together with sample coverage of a random selection of squares from within
5-km and 10-km buffers around these core squares, stratified by the presence

of suitable habitat.The UK population was estimated at 3,214 territories 
(95% confidence limits, 2,878–3,591) in 2006, which represents an increase of

70% since 1994. In England there were an estimated 3,142 (2,827–3,491)
territories, in Wales an estimated 72 (41–116) territories, and in the Channel
Islands 85 territories were found in eight 10-km squares. Dartford Warblers
were recorded in 126 10-km squares in the UK in 2006, an increase of 117%
since 1994. Although East Anglia has been recolonised since 1994, the main
areas of range expansion have been in southwest England and Wales.The

survey shows that Dartford Warblers have increased substantially in upland
areas in southwest England, with the percentage of territories recorded in
upland heath rising from 0.1% of the population in 1994 to 6.8% in 2006.
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T
he UK and the Channel Islands lie at the
northern edge of the global range of the
Dartford Warbler Sylvia undata

(Hagemeijer & Blair 1997), which is restricted to
western Europe and western parts of North
Africa (BirdLife International 2004). The world
population is estimated at 1,900,000–3,700,000
pairs, of which more than 80% are found in
Spain (BirdLife International 2004), typically in
low Mediterranean scrub habitats (Hagemeijer
& Blair 1997).

Since its discovery in the UK in 1773, at
Bexley Heath, near Dartford, Kent, the Dartford
Warbler has experienced mixed fortunes. The
species has long been known to be highly
susceptible to severe winters (Brown & Grice
2004), but its generally sedentary nature belies
an ability to disperse into suitable habitats as
conditions become more favourable. The
preferred habitat in the UK is mature lowland
heath, generally with stands of mature gorse
Ulex (Bibby 1979).

During the nineteenth century, the UK
breeding distribution probably extended from
Cornwall to Kent, and included records in
Staffordshire and Suffolk (Witherby et al. 1938).
By 1900, however, the bulk of the population
was restricted to Hampshire and Surrey, with
most of the rest in Berkshire, Dorset, the Isle of
Wight, Sussex and Wiltshire (Holloway 1996).
Severe winters in 1860/61, 1880/81 and 1886/87
probably contributed to this range contraction
from southwest England. Another severe winter,
in 1916/17, reduced the population to probably
the lowest level since records began, but there
then followed a series of mild winters, so that by
the mid 1930s there
were again good
numbers on the
southern English
heaths.

The continued loss
of lowland heath
throughout much of
the twentieth century,
due to afforestation,
agricultural intensifi-
cation, urban sprawl
and a general lack 
of management, ham-
pered the Dartford
Warbler and caused
increasing fragmen-
tation of suitable

breeding habitat (Tubbs 1963). Severe winter
weather also had an impact, particularly in the
early 1960s, when numbers fell from c. 450 pairs
in 1961 to just 11 pairs in 1963, following two
consecutive hard winters (Tubbs 1967).

There have been three previous national
surveys, in 1974 (Bibby & Tubbs 1975), 1984
(Robins & Bibby 1985) and 1994 (Gibbons &
Wotton 1996), and the species is monitored
annually by the Rare Breeding Birds Panel
(RBBP). The 1974 survey indicated that
numbers in the core counties had recovered well
from the population crash in the early 1960s,
with 560 territories recorded. The 1984 survey
showed a slight decline, to 420 territories, much
of that decline being attributed to some hard
winters (in 1977/78, 1978/79 and 1981/82) and
to heathland fires (Robins & Bibby 1985). By
contrast, an estimated maximum population of
1,889 territories was recorded in 1994 (Gibbons
& Wotton 1996), a more than four-fold increase
since 1984.

The Dartford Warbler was formerly red-
listed, owing to its historical population decline
(Batten et al. 1990; Gibbons et al. 1996), but was
moved to the amber list following the
population increase between the 1984 and 1994
national surveys (Gregory et al. 2002). It is also a
species of European Conservation Concern
(SPEC 2) owing to a large decline between 1970
and 1990 (BirdLife International 2004). In 2008,
the species was afforded a Near Threatened
global status on the IUCN Red List of
Threatened Species (IUCN 2008), based on
recent observed declines in Spain. A 27% decline
was reported between 1996 and 2006 by SACRE,
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129. Dartford Warbler Sylvia undata, Cornwall, April 2004.
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the Spanish Common Breeding Bird Monitoring
Scheme (Escandell 2006), and it has been
suggested that the species may have declined by
an average of 5.9% (95% confidence limits,
3.8%–8.1%) per annum during the period
1998–2006 (Escandell 2007). Although the
reasons for this decline are not entirely clear,
they are likely to include habitat change and
degradation (IUCN 2008).

This paper reports on the fourth national
Dartford Warbler survey in the UK, which was
organised by the RSPB, BTO, Forestry
Commission (England) and Natural England.
The main aims of the survey were to produce a
reliable estimate of the UK population size and
current distribution, and also to assess the
population and range in the Channel Islands.

Methods
Sites covered
Survey coverage was based on surveying 1-km
grid squares, rather than on a site basis. The aim
was to achieve complete coverage of a set of
‘core’ squares – those occupied during the 1994
survey and subsequently – and to survey a
random selection of ‘sample’ squares from the
area around those core squares. In addition,
coverage of ‘extra’ squares was encouraged in a
number of ways.

Information on 1-km squares occupied
between 1994 and 2005 was collected from a

number of sources, including county recorders,
the BTO regional network and RSPB regional
staff. Data were also extracted from the national
BTO/RSPB/JNCC Breeding Bird Survey (BBS)
and from the BTO/RSPB/BirdWatch Ireland
‘BirdTrack’ recording scheme (www.birdtrack.
org.uk).

A stratified random sample of squares, based
on habitat suitability, was selected from 5-km
and 10-km buffers around the core squares.
Within those buffer zones, 1-km squares
containing >2 ha of lowland heath or upland
heath were defined as potentially suitable.
Heathland habitat information for England was
extracted from the Heathland Extent and
Potential (HEaP) Geographical Information
Systems (GIS) map (Symes 2007), and the
Natural England lowland and upland heath 
GIS datasets. For Wales, the following
Countryside Council for Wales (CCW) Phase 1
habitat datasets were used: coastal heath; coastal
heath/grassland mosaic; dry heath/acid grass
mosaic; wet heath/acid grass mosaic. In
addition, all coastal squares within the buffer
zone were classed as potentially suitable, since
there was no appropriate GIS habitat
information to include known coastal breeding
habitat for Dartford Warblers in England, and
little available for Wales. Squares with no
apparently suitable habitat were also sampled
from both buffers, albeit at a low intensity,
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Table 1. The number of core and sample 1-km squares selected for coverage in the 2006 national Dartford
Warbler Sylvia undata survey, and the numbers actually surveyed.The total number of available 1-km squares in
the suitable/non-suitable 5-km and 10-km buffers is shown in italics below the number of selected and surveyed

squares.The percentage of the selected squares that were actually surveyed is shown in parentheses.

England Wales UK
selected surveyed selected surveyed selected surveyed

Core 943 885 (94%) 20 15 (75%) 963 900 (93%)

5-km sample
suitable habitat 718 557 (78%) 60 37 (62%) 778 594 (76%)
total available 4,395 378 4,773

5-km sample
no suitable habitat 72 45 (63%) 4 2 (50%) 76 47 (62%)
total available 8,960 463 9,423

10-km sample
suitable habitat 204 139 (68%) 59 30 (51%) 263 169 (64%)
total available 1,085 321 1,406

10-km sample
no suitable habitat 23 15 (65%) 2 2 (100%) 25 17 (68%)
total available 10,203 1,051 11,254

Sample total 1,960 1,641 (87%) 145 86 (59%) 2,105 1,727 (82%)

Extra SPA coverage 560 537 (96%) – – 560 537 (96%)

Extra others surveyed – 280 – 31 – 311

TOTAL COVERAGE 2,458 117 2,575



to allow for the possibility that Dartford
Warblers are expanding into other scrub
habitats, especially those containing gorse, such
as chalk downland. The 10-km buffer around
the core squares was considered sufficient, as 
the majority of lowland heath in the core of
the range was within the 5-km sample (see table
1).

Fig. 1 shows the survey area, encompassing
the 5-km and 10-km buffers around core
squares. The numbers of core squares, and of
sample squares from the 5-km and 10-km
buffers, are given in table 1. Squares containing
suitable habitat were sampled at a slightly higher
rate in the 10-km buffer than in the 5-km buffer
(see table 1), mainly to ensure sufficient
coverage in the 10-km buffer to allow viable
population estimates to be calculated.

Many of the core and sample squares were
located within the six Special Protection Areas
(SPAs) where Dartford Warbler is listed as a
qualifying species: Ashdown Forest, Dorset
Heaths, East Devon Heaths, New Forest, Thames
Basin Heaths and Wealden Heaths Phase 1 and 2
(Stroud et al. 2001; fig. 1). Any squares within
these SPAs that were not already within the core
or sample coverage were also surveyed, to ensure
that the SPAs were covered fully for the purpose
of designated sites monitoring (JNCC 2004).

There was also coverage of other, ‘extra’,
squares, mainly by surveyors taking on
additional squares with potentially suitable
habitat. Extra coverage was also obtained
through publicity in the birding press, where
records were encouraged from areas away from
the core range.

The majority of the fieldwork was
undertaken by volunteers, primarily through the
BTO regional network, but in some cases
through other regional organisers. Staff from the
survey partners and from other conservation
organisations undertook a substantial amount
of fieldwork. Three fieldworkers were also
employed to fill in any gaps in coverage.

Field methods
The survey methods broadly followed those
outlined in Gilbert et al. (1998), which were
derived from the 1994 survey methods
(Gibbons & Wotton 1996). Each 1-km square
was visited at least twice; the first visit was
between 1st April and 15th May, the second
between 16th May and 30th June, and with a
minimum of ten days between visits. Extra
visits were encouraged and 735 squares (29% of
those surveyed in England and Wales) were
visited more than twice. Ideally, visits were
undertaken between dawn and mid morning on

mild, dry days with
little wind; cold, wet or
windy conditions were
avoided wherever pos-
sible. All areas of
potentially suitable
habitat within the
survey squares were
covered.

Sightings were
mapped using stan-
dard BTO symbols
(Bibby et al. 2000),
including simultan-
eous records of singing
males or other territo-
rial birds. Neighbour-
ing territories can be
separated with cer-
tainty only if the birds
are heard or seen
simultaneously. Birds
recorded within 200 m
of the square boundary
were also mapped.
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Fig. 1. The area of survey coverage in 2006, with the 5-km buffer zone highlighted
in pink, and the 10-km buffer zone in grey (see text).The six Special Protection 

Areas where Dartford Warbler Sylvia undata is a qualifying species are shown in blue.
The SPAs are (1) Ashdown Forest; (2) Dorset Heaths; (3) East Devon Heaths;
(4) New Forest; (5) Thames Basin Heaths; (6) Wealden Heaths Phase 1 and 2.
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After each visit, the number of singing males
and the number of other territorial birds (such
as a calling or otherwise territorial male, or a
bird feeding young) were recorded on the survey
form. Both males and females were most likely
to be located through alarm and contact calls
and while showing strong territorial behaviour.

Territory analysis
All site-map registrations were plotted onto GIS
layers in MapInfo version 7.8 (MapInfo 2004).
For consistency across all sites and to eliminate
double counting, particularly along the edges of
adjacent 1-km squares, individual territories
were determined from the GIS location data for
each registration. In most cases, the observer
interpretation on the survey form and site map
was sufficient, but any anomalies or uncertainties
were dealt with consistently. The interpretation
of uncertain territories was achieved mainly by
identifying different individuals (e.g. two males
singing simultaneously) from the site maps, or
by classing individual registrations as separate
territories if they were 200 m or more apart
(Gilbert et al. 1998).

The minimum number of territories per
square was defined by confirmed registrations of
singing males, pairs or evidence of nesting
(Bibby et al. 2000). Possible extra (i.e.
maximum) territories in a square were defined
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by situations where an individual
was recorded during the survey
but showed no signs of territorial
or breeding behaviour, or where
another territory was suspected
but not confirmed by the criteria
set out above. Forty-four possible
extra territories were found
during the survey, 1.7% of the
total number of territories in
England and Wales, and almost
all birds involved showed no
territorial or breeding behaviour.
It has been assumed that these
maximum figures should be used,
as the presence of a Dartford
Warbler in suitable habitat
during the breeding season
suggests potential breeding.

Calculation of population
estimates
Minimum and maximum
population estimates were

calculated for England, Wales and the UK. To
avoid any potential bias from the use of ‘extra’
records, data from only the core and selected
sample squares were used to produce the final
population estimates. The Channel Islands
results were considered separately, based on a
full survey of suitable habitat on Alderney,
Guernsey, Herm and Jersey.

The aim for complete coverage of all core
squares did not happen for a number of reasons.
For missing core squares, an extrapolation was
carried out based on the amount of suitable
habitat in those squares. The density of
territories per hectare was derived from those
core squares actually surveyed and this was used
to derive estimates for missing core squares. The
core-square counts, including extrapolated
figures, were used to produce 95% confidence
limits on the core estimates (via a bootstrapping
technique; Efron & Tibshirani 1986).

Population estimates within 5-km and 10-km
sample zones were calculated separately. During
this survey, all territories recorded in sample
squares were found in apparently suitable
habitat, as per the GIS layers described earlier, so
the estimated population within each sample
was derived only from those squares containing
apparently suitable habitat. The 95% confidence
limits of the sample estimates were produced by
a bootstrapping procedure.

130. Dartford Warbler Sylvia undata, Cornwall, April 2004.
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A correction factor was produced to
determine the number of territories that may
have been missed if the square was visited
fewer than four times. The 1994 survey showed
that the number of additional territories
recorded on the fourth visit was small
(Gibbons & Wotton 1996), and this method
has been used in a number of other national
surveys in the UK, such as for Cirl Buntings
Emberiza cirlus (Wotton et al. 2004). During
the 2006 survey, 244 squares were visited four
times or more, of which Dartford Warblers
were recorded in 162 (6.3% of the total
number surveyed). From the mean
proportions of territories recorded after each
visit, it was possible to produce a revised
estimate for the squares visited fewer than four
times, correcting for territories that may have
been missed. The overall correction factor was
derived by calculating the mean of the
proportions of the revised count per square
against the original count, with 95%
confidence limits of the correction factor
produced by bootstrapping the proportions.

The England, Wales and UK estimates were
divided by the correction factor to produce final
population estimates. The unsorted, boot-
strapped estimates from each stratum were
summed and divided by the unsorted
bootstrapped correction factor proportions for
the 95% confidence limits.

Broad habitat use
Territory habitat information was extracted
from the GIS datasets used for the square
stratification and other sources, particularly
Google Maps (http://maps.google.co.uk/maps).
The territories recorded during the 1994 and
2006 surveys were categorised into five broad
habitat types: lowland heath; upland heath;
coastal fringe of heather Calluna/Erica, gorse
and rough grass; other gorse scrub (particularly
on calcareous soils); and other scrub.

Although definitions of lowland and upland
heath vary, an established guide for much of
England and Wales is that lowland heath
generally occurs below 250 m above sea level
(Symes & Day 2003), so this cut-off was used
here. The Google Maps website was used to
confirm the other broad habitat types.

Territory altitude
Since 1994, there has been evidence of a spread
of Dartford Warblers into upland habitats in
southwest England, so it was useful to compare
the altitudinal range of territories in all four
national survey years. The co-ordinates of the
central point of all accurately mapped territories
from the four national surveys were extracted
from MapInfo. The Ordnance Survey dataset
Land-Form PROFILE (Ordnance Survey 2001)
was used to calculate the altitude of these points,
to an accuracy of ±10 m.
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Table 2. The minimum and maximum number of Dartford Warbler Sylvia undata territories recorded in the
core 1-km squares, and in the 5-km and 10-km buffer-sample 1-km squares, together with the number of

territories recorded in extra coverage (SPA and other), with the number of occupied squares in parentheses.
The final minimum and maximum population estimates are also shown (with 95% confidence limits in
parentheses). Note that all territories recorded in Wales were allocated to the maximum category.

Minimum Maximum
found estimated found estimated

England
core 2,072 (489) 2,212 (2,072–2,445) 2,107 (490) 2,249 (2,107–2,494)
5-km sample 83 (47) 606 (409–811) 84 (48) 613 (423–832)
10-km sample 3 (3) 22 (3–43) 3 (3) 22 (3–43)
total sample 2,158 (539) 3,079 (2,746–3,431) 2,194 (541) 3,142 (2,827–3,491)
extra SPA 197 (92) – 202 (94) –
extra other 119 (70) – 122 (71) –
total found 2,474 (701) – 2,518 (706) –

Wales
core 21 (10) 28 (21–38) 21 (10) 28 (21–38)
5-km sample 3 (3) 29 (3–67) 3 (3) 29 (3–67)
10-km sample 0 – 0 –
total sample 24 (13) 72 (41–116) 24 (13) 72 (41–116)
extra other 17 (12) – 17 (12) –
total found 41 (25) – 41 (25) –

UK

TOTAL 2,515 (726) 3,151 (2,818–3,512) 2,559 (731) 3,214 (2,878–3,591)



Results
In all, 2,575 UK 1-km squares were surveyed in
2006, 2,458 in England and 117 in Wales (table
1). Of the core squares, 900 (93% of the total)
were surveyed. Of the sample squares, 75% of
the selected 5-km sample and 65% of the
selected 10-km sample were surveyed. A further
537 1-km squares were surveyed in an attempt
to ensure full coverage of the six SPAs for which
the Dartford Warbler is a qualifying species,
which resulted in 96% coverage of these areas.

National population estimates
Table 2 summarises the number of territories
found in England and Wales during the survey
fieldwork, and gives the estimated total
population, by sampling category. In England, a
maximum of 2,107 territories were located
within 490 core squares surveyed, 82% of the
total number of territories found during the
entire survey. Adding in the territories estimated
to be in the 53 core squares that were not
surveyed gives a core population in England of
2,249 (2,107–2,494) territories (figures in
parentheses are 95% confidence limits). In the
5-km buffer sample, 602 squares were surveyed,
of which 47 were occupied, containing 83

territories. Taking into account the squares not
surveyed, the 5-km buffer population estimate
in England was 613 (423–832) territories. In the
10-km buffer sample, 154 squares were
surveyed; just three territories were found, in
three squares. The 10-km buffer population in
England was thus calculated at 22 (3–43)
territories. In addition, two territories were
recorded beyond the 10-km square buffer. The
final population estimate for England in 2006,
combining core and selected sample square data
as described in the methods, was 3,142
(2,827–3,491) territories.

In Wales, 15 core squares were surveyed, of
which ten were occupied, containing 21
territories. In the 5-km buffer sample, 39
squares were surveyed and three territories
located; the population was calculated to be 29
(3–67) territories. No territories were found in
the 32 10-km buffer sample squares surveyed.
The final population estimate for Wales in 2006
was 72 (41–116) territories.

An additional 537 1-km squares were
surveyed in an attempt to achieve full coverage
of the six relevant SPAs. In all, 1,068 of a
potential 1,107 1-km squares were covered and
202 territories were recorded.
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Table 3. The number of Dartford Warbler Sylvia undata territories recorded in the UK in 2006, by county.
Estimated county totals, based on extrapolation from sampled squares, have been derived for those counties

where at least 20 territories were recorded.

Located (max.) % UK Estimated (max.)1 % UK
Berkshire 21 0.8 24 (21–37) 0.7
Buckinghamshire 1 <0.1 –
Cornwall 29 1.1 51 (29–83) 1.6
Devon 233 9.1 364 (253–494) 11.3
Dorset 754 29.5 879 (754–1,059) 27.4
Hampshire 631 24.7 804 (668–937) 25.0
Isle of Wight 5 0.2 –
Norfolk 1 <0.1 –
Somerset 131 5.2 170 (131–257) 5.3
Staffordshire 3 0.1 –
Suffolk 130 5.1 142 (130–240) 4.4
Surrey 471 18.4 522 (471–650) 16.3
East Sussex 38 1.5 49 (38–65) 1.5
West Sussex 68 2.7 79 (68–119) 2.5
West Midlands 2 0.1 –
England 2,518 98.4 3,142 (2,827–3,491) 97.8
Carmarthenshire 10 0.4 –
Glamorgan 12 0.5 –
Gwent 4 0.2 –
Pembrokeshire 15 0.6 –
Wales 41 1.6 72 (41–116) 2.2
UK 2,559 3,214 (2,878–3,591)

1 Note that the sum of the estimated county totals does not match the total England estimate for a number of potential
reasons, but is partly due to the number of 1-km squares overlapping county boundaries and the lack of occupied
sample squares in some counties.



Finally, 311 ‘extra’ 1-km squares (see
methods) were also surveyed. Of these, 280 were
in England (122 territories were recorded in 71
squares) and 31 in Wales (17 territories were
recorded in 12 squares). Only four territories
were recorded beyond the 10-km buffer zone, all
in Wales. No Dartford Warbler territories were
recorded in squares containing no suitable
breeding habitat, as defined above.

The UK population estimate from this survey
was calculated to be 3,214 territories
(2,878–3,591), an increase of 70% on the 1994
estimate of 1,889 territories.

Regional numbers
Table 3 shows the number of territories located
in each county in England and Wales. Over 50%
of territories located were found in Dorset and
Hampshire, with a maximum of 754 and 631
respectively. Table 3 also provides a population
estimate for those counties where 20 or more
territories were found, based on extrapolation
from sampled squares. Table 4 gives a detailed
county breakdown of numbers from all national
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surveys. It is notable that
Hampshire is the only significant
county where the number of
recorded territories declined
between 1994 and 2006, albeit by
only 2%.

In the core part of the range,
there has been a large increase in
Surrey between 1994 and 2006,
from 175 to 471 territories,
primarily on the Thames Basin and
Wealden Heaths. Elsewhere in
England, the spread of the
population since 1994 is reflected by
the large increase in the Somerset
population, from seven to 131
territories, and by the numbers
found in Suffolk in 2006 (130
territories), since the first breeding
attempt in 1995 (Crewe 1997). Also
of interest are the records from
Cannock Chase, in Staffordshire
(three territories), and Sutton Park,
in the West Midlands (two terri-
tories); these sites are less than 20
km apart. The closest Dartford
Warblers to these sites are in the
Brecon Beacons, Gwent, c. 115 km
from Sutton Park and c. 125 km
from Cannock Chase.

In Wales, there has been an encouraging
spread along the south coast since the first
record in Gwent in 1998 (Williams 2000).
Although most territories were found on
heathland sites on the coast or nearby in
Carmarthenshire, Glamorgan and Pembroke-
shire, there were four territories in the Brecon
Beacons.

Range
Nationally, the number of occupied 10-km
squares increased by 117% between 1994 and
2006, from 58 to 126 (in England from 58–110,
in Wales from 0–16). A summary of 10-km-
square occupancy between 1963 and 2006 is
shown in table 5. Accurate data are available
from the low point of the Dartford Warbler
national population, in 1963, from the two
national atlas periods (Sharrock 1976; Gibbons
et al. 1993) and from the four national surveys.

The 2006 survey shows a significant range
shift since the first national survey in 1974. Fig.
2 shows the 10-km-square distribution in the
four national survey years. The distribution in

Table 4. The number of Dartford Warbler Sylvia undata territories
recorded, by county, in England and Wales, and by National Park,

during national surveys.

1963 1974 1984 1994 2006
Berkshire 0 0 0 2 21
Buckinghamshire 0 0 0 0 1
Cornwall 0 0 6 7 29
Devon 0 3 2 163 233
Dorset 4 286 127 639 754
Hampshire 6 c. 250 219 645 631
Isle of Wight 0 6 0 9 5
Norfolk 0 0 0 0 1
Somerset 0 0 0 7 131
Staffordshire 0 0 0 0 3
Suffolk 0 0 0 0 130
Surrey 0 1 69 175 471
East Sussex 1 15 0 29 38
West Sussex 0 0 0 6 68
West Midlands 0 0 0 0 2
England 11 c. 561 423 1,682 2,518
Carmarthenshire 0 0 0 0 10
Glamorgan 0 0 0 0 12
Gwent 0 0 0 0 4
Pembrokeshire 0 0 0 0 15
Wales 0 0 0 0 41

UK 11 c. 561 423 1,682 2,559

Brecon Beacons 0 0 0 0 4
Dartmoor 0 0 0 4 52
Exmoor 0 0 0 1 118
New Forest 6 c. 250 198 574 453
Pembrokeshire 0 0 0 0 9
South Downs 1 (15) 0 6 66
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Fig. 2. Dartford Warbler Sylvia undata distribution and abundance, by 10-km square, in (a) 1974, (b) 1984,
(c) 1994 and (d) 2006. Symbol colours denote number of territories: white (1–4 territories), yellow (5–14

territories), orange (15–49 territories), red (50+ territories).

a 1974 b 1984

c 1994 d 2006

Fig. 3. The change in 10-km-square occupancy between the 1994 and 2006 national
Dartford Warbler Sylvia undata surveys – a gain is shown by a red circle, a loss by a

blue circle and squares occupied in both years by a grey circle.



1974 and 1984 was broadly similar, though with
the range increasing in the Thames Basin and
Wealden Heaths by 1984, while by 1994, the
increasing range is evident in Cornwall, Devon
and Somerset. Fig. 3 highlights the major range
increase between 1994 and 2006: of 126
occupied 10-km squares in England and Wales
in 2006, 73 (58%) were not occupied in 1994.
Only five 10-km squares were occupied in 1994
and not in 2006.

Southeast and southwest England are the key
regions, where 10-km-square occupancy has

increased by 48% and 91% respectively between
1994 and 2006. There has been a notable
extension of range in the two upland national
parks in southwest England since 1994. The
number of occupied 10-km squares increased
on Dartmoor from two in 1994 to nine in 2006,
and on Exmoor from one in 1994 to eight in
2006. In eastern England, there were seven
occupied 10-km squares, five of these
encompassing the developing population on the
Suffolk coast heaths.
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Table 5. Number of 10-km squares occupied by Dartford Warblers Sylvia undata, nationally and by
Government Office Region (GOR), between 1963 and 2006. In some cases, a 10-km square may 

occur in more than one GOR. For 2006, the number of 10-km squares in which there was 
survey coverage is shown in parentheses.

1963 1968–72 1974 1984 1988–91 1994 2006
East England 0 0 0 0 0 0 7 (22)
East Midlands 0 0 0 0 0 0 0 (1)
South East 4 � 11 16 � 29 43 (72)
South West 1 � 13 15 � 32 61 (121)
West Midlands 0 0 0 0 0 0 2 (3)
Yorkshire & Humber 0 0 0 0 0 0 0 (1)

England 5 28 23 29 45 58 110 (220)

Wales 0 0 0 0 0 0 16 (29)

UK 5 28 23 29 45 58 126 (249)

Channel Islands 1 – 3 – – 5 – 8 (8)

1 The British National Grid does not cover the Channel Islands; instead the Universal Transverse Mercator (UTM) 
grid is used to derive the figures
� = occupied

131. Southwest England was a key region for the Dartford Warbler’s Sylvia undata increase between the national
surveys of 1994 and 2006. In particular, there was a notable range extension in the two upland national parks
during that time; the number of occupied 10-km squares increased on Dartmoor from two in 1994 to nine in

2006, and on Exmoor (shown here) from one in 1994 to eight in 2006.
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Channel Islands
Eighty-five territories were located in the
Channel Islands, 53 (62%) of these on Jersey, in
18 1-km squares. On Alderney, 20–24 territories
were recorded in five 1-km squares, seven
territories were found in six 1-km squares on
Guernsey, and a single territory was found on
Herm. Eight 10-km squares were occupied: one
covering Alderney, three on Guernsey
(including the Herm territory) and four on
Jersey.

Habitat use
In 2006, 89% of territories were located in
traditional lowland heath habitat (table 6). In
1994, 98% of territories were located on lowland
heath, and the main difference between the two
surveys is the increase in numbers on upland
heath, from two (0.1%) territories in 1994 to
175 (6.8%) in 2006.

Almost all the territories recorded in the key
counties of Dorset and Hampshire in 1994 and
2006 were on lowland heaths. In Dorset, the
number of territories on lowland heaths
increased from 626 in 1994 to 718 in 2006, but
in Hampshire there was a decrease from 644 to

619 in the same period. The latter statistic
reflects declines in the New Forest, as numbers
have increased markedly since 1994 in the
Thames Basin and Wealden Heaths (table 7).
The percentage of the national Dartford Warbler
population found on lowland heath in Dorset
and Hampshire has declined sharply between
the two surveys (table 6), because of population
increase and expansion in other counties and
into other habitats. In both counties, more
territories were recorded in coastal scrub in
2006, and in Dorset there was also an increase
along the chalk downland of the Purbeck Ridge.
In Surrey, all 471 territories found in 2006 were
on lowland heath, 18.4% of the national
population.

Only 0.1% of Dartford Warblers were on
upland heath in Devon and in Somerset in 1994,
but by 2006 the figures had increased to 2.5%
and 4.1% respectively. It is also worth noting
that numbers on lowland heath in Devon
declined between the two surveys, from 145 to
135 territories. In Wales, more than half the
territories found were in the mosaic of coastal
heath and gorse habitats, and four were in
upland heath, in the Brecon Beacons.
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Table 6. Percentage of the national total of Dartford Warbler Sylvia undata territories,
by county and broad habitat category, during the 1994 and 2006 national surveys.

Lowland heath Upland heath Coastal fringe * Other gorse ** Other scrub
1994, 2006 1994, 2006 1994, 2006 1994, 2006 1994, 2006

Berkshire 0.1, 0.8 –, – –, – –, – –, –
Buckinghamshire –, <0.1 –, – –, – –, – –, –
Cornwall 0.4, 0.9 –, <0.1 0.1, 0.2 –, – –, –
Devon 8.6, 5.3 0.1, 2.5 0.9, 1.3 0.1, – –, –
Dorset 37.2, 28.1 –, – 0.1, 0.3 0.7, 1.1 –, –
Hampshire 38.3, 24.2 –, – 0.1, 0.4 –, 0.1 –, –
Isle of Wight 0.5, 0.2 –, – –, – –, – –, –
Norfolk –, <0.1 –, – –, – –, – –, –
Somerset 0.4, 0.9 0.1, 4.1 –, 0.1 –, <0.1 –, –
Staffordshire –, 0.1 –, – –, – –, – –, –
Suffolk –, 4.9 –, – –, – –, 0.1 –, 0.1
Surrey 10.4, 18.4 –, – –, – –, – –, –
East Sussex 1.7, 1.4 –, – –, – –, <0.1 –, –
West Sussex 0.4, 2.6 –, – –, – –, – –, <0.1
West Midlands –, 0.1 –, – –, – –, – –, –
England 1,648, 2,252 2, 171 19, 57 13, 35 –, 3

Carmarthenshire –, – –, – –, 0.4 –, – –, –
Glamorgan –, 0.2 –, – –, 0.3 –, – –, –
Gwent –, – –, 0.2 –, – –, – –, –
Pembrokeshire –, 0.4 –, – –, 0.2 –, – –, –
Wales –, 16 –, 4 –, 21 –, – –, –

UK 1, 648, 2,268 2, 175 19, 78 13, 35 –, 3

% UK 98.0, 88.6 0.1, 6.8 1.1, 3.0 0.8, 1.4 –, 0.1

*  Mosaic of gorse, heath and rough grass
** Primarily gorse blocks on chalk grassland



Numbers in SPAs
The proportion of the UK population found in
the six SPAs where the Dartford Warbler is listed
as a qualifying species declined from 91% in
1994 to 72% in 2006. This largely reflects the
range expansion elsewhere in that period, since
numbers in most SPAs increased (table 7),
including a 278% increase in the Thames Basin

Heaths, from 101 to 382 territories. Overall, the
number of territories recorded in the six SPAs
increased by 19% between 1994 and 2006,
although population declines were evident in
two SPAs: the East Devon Heaths (by 43%, from
123 in 1994 to 70 in 2006) and the New Forest
(by 21%, from 535 in 1994 to 420 in 2006).
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Table 7. The number of territories recorded within the boundaries of Special Protection Areas where
Dartford Warbler Sylvia undata is currently a qualifying species, between 1963 and 2006.The total number 
found within the six SPAs is also shown (with the percentage of the national total in parentheses).The final

column gives population estimates for each SPA in 2006 (with 95% confidence limits in parentheses),
based on extrapolation from sampled squares, for comparison.

SPA 1963 1974 1984 1994 2006 % change 2006 
actual 1994–2006 estimate

Ashdown Forest 0 0 0 28 38 +36 48 (27–70)
Dorset Heaths 4 223 118 596 644 +8 821 (662–989)
East Devon Heaths 0 0 2 123 70 -43 85 (50–131)
New Forest 6 250 187 535 420 -21 471 (388–556)
Thames Basin Heaths 0 0 31 101 382 +278 401 (297–516)
Wealden Heaths 0 1 43 156 272 +74 290 (203–381)

Total (%) 10 (91) 474 (85) 381 (91) 1,539 (91) 1,826 (72) +19 2,116 (1,900–2,381)

Fig. 4. The proportion of territories within 10-m altitude bands, for each national Dartford Warbler Sylvia undata
survey. Territory altitude data were obtained from the Ordnance Survey Land-Form PROFILE dataset 
(Ordnance Survey 2001). (a) 1974 (n=435); (b) 1984 (n=356); (c) 1994 (n=1,514); (d) 2006 (n=2,507).
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Territory altitude
Fig. 4 shows the marked shift in altitudinal
range of Dartford Warbler territories between
1974 and 2006. In 1974, all territories were
recorded below 120 m above sea level (asl) and
in 1984 all but two were found below 110 m
asl; in both years, 98% of the territories were
below 100 m asl. An increasing number of
territories were found between 110 m and 260 m
asl in the 1994 survey, while an even more
pronounced altitudinal spread was apparent in
2006, when territories were recorded at over
460 m asl (one on Exmoor, at 462 m, was the
highest). The proportion of territories below
100 m asl fell from 89% in 1994 to 79% in
2006, and there is significant variation in the
mean territory heights between survey years
(F[3, 4,808]=79.71, P<0.001).

Discussion
The 2006 survey has shown a large increase in
both numbers and range since 1994. The final
population figure for England and Wales
included estimates of the core, 5-km buffer and
10-km buffer populations, and a survey
intensity correction factor for squares surveyed
fewer than four times. The degree of error
associated with the sample strategy and the visit
correction factor is indicated by the nature of
the 95% confidence limits: for the 2006 UK
minimum and maximum estimates, the
percentage errors of the confidence limits were
11.0% and 11.1% respectively, suggesting that
the survey design was robust and precise
(Gregory et al. 2004).

Current and potential UK range
The range increase since 1994 is of considerable
interest, as the survey results have shown that
Dartford Warblers are colonising new areas of
lowland heath and are also moving into
heathland habitats in upland areas in southwest
England and Wales. Thus, the potential range for
the species in the UK is now considerably greater
than the extent of lowland heath, which defined
the traditional range of the species.

For the counties that were occupied in 1994,
higher numbers were recorded in 2006 in all but
Hampshire and the Isle of Wight (table 4).
However, from the sampling strategy of the 2006
survey, an estimate for Hampshire of 804
(668–937) territories was produced (table 3).
The maximum Hampshire population in 1994
was estimated to be 725 territories (Gibbons &

Wotton 1996), suggesting that there may well
have been an increase here since 1994.

From annual monitoring of the Thames
Basin and East Devon Heaths, it is apparent that
fewer Dartford Warblers were recorded there in
2006 than in 2005. In the Thames Basin Heaths
SPA, numbers fell by 30%, from 540 territories
to 382, with a decline of similar proportions on
the Wealden Heaths SPA (John Clark & John
Eyre pers. comm.). In both areas, it was
suggested that cold winter weather in February
and early March 2006, exacerbated by large-scale
gorse clearance at some key sites, might have
contributed to these declines (John Clark &
John Eyre pers. comm.). Numbers on the East
Devon Heaths SPA dropped by a similar propor-
tion between 2005 and 2006, where it was
suggested that poor weather in late May was a
possible reason for under-recording (Thornett
2007). The populations here, however, are now
well established, compared with the situation
prior to the 1990s (table 6), and it should be
noted that year-on-year changes can be caused
by stochastic events, such as habitat loss through
heathland fires or localised harsh winter
weather. There was little sign of any potential
effects of poor weather in eastern England,
where numbers in Suffolk increased from 113
territories in 2005 (Suffolk Bird Report 2005) to
130 in 2006.

The key habitat for Dartford Warblers
continues to be lowland heath, with almost 90%
of the recorded territories in 2006 in this habitat
(table 6). In England, there are currently around
60,000 ha of existing lowland heath according to
the HEaP dataset (Symes 2007), although there
are limitations to this dataset and not all areas of
lowland heath may be included. Fig. 5 shows the
323 10-km squares in England containing some
lowland heath, according to that dataset. Of
these, 86 held one or more Dartford Warbler
territories in 2006, although these 86 squares
contain 70% of existing lowland heath, some
42,000 ha, while the 237 unoccupied squares
currently contain just under 18,000 ha.

It is perhaps unsurprising that areas of
lowland heath away from the core southern
England counties are not yet occupied. Dartford
Warblers are currently absent from apparently
suitable areas such as West Penwith, Cornwall,
and the East Sussex/Kent border (fig. 5),
although there is in fact little contiguous
suitable habitat in West Penwith, while much of
the current heathland on the East Sussex/Kent



border is overgrown with trees and shrubs
(Nigel Symes pers. comm.). The Breckland
heaths are considered generally unsuitable for
Dartford Warblers, being predominantly grass-
dominated heaths with little gorse, although
there are pockets of suitable habitat there where
the species could become established. There are
a number of ongoing heathland restoration
projects in a number of counties, including
Bedfordshire, Dorset, Kent and Surrey. For
example, Pembury Walks, in Kent, has had much
restoration work in recent years and now
supports breeding habitat suitable for Dartford
Warblers (Nigel Symes pers. comm.).

The marked increase in recent years on
Exmoor, and to a lesser extent on Dartmoor,
suggests that upland heath can be increasingly
important for Dartford Warblers. There is great
potential for this species to spread further into
upland habitats in South Wales, with a small
population now establishing on the Brecon
Beacons, and also into southern areas of the
Peak District.

Conservation issues in the UK
Lowland heathland in southern England
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remains the key habitat for Dartford
Warblers in the UK. This habitat continues
to be subject to anthropogenic pressures
despite much of it being afforded protected
status of one form or another. The updated
UK lowland heathland Biodiversity Action
Plan currently estimates that there are
58,000 ha of lowland heathland in England
and 12,500 ha in Wales, and that the habitat
is increasing in England, through re-
creation and restoration (www.ukbap.org.
uk/UKPlans.aspx?ID=15). Current problems
include habitat fragmentation, lack of or
inadequate habitat management and
development pressures, all of which have
implications for Dartford Warbler
populations.

In the first six years of the Common
Standards Monitoring of UK Sites of Special
Scientific Interest (SSSIs), between 1999
and 2005, only 17% of lowland heath SSSIs
were considered to be in favourable
condition, although another 47% were
considered to be unfavourable but
recovering (Williams 2006). Furthermore,
in a recent sample survey of 104 English
non-SSSI lowland heaths, none was
considered to be in favourable condition

(Hewins et al. 2007). Although there has been
considerable work on the restoration and re-
creation of lowland heath in recent years in
counties such as Dorset, Suffolk and Surrey,
where the response by Dartford Warblers has
been positive, there is obviously still much to be
done.

Housing developments close to heathland
sites have been shown to increase levels of
disturbance to key heathland species (e.g. Liley
& Clarke 2003), while increasing recreational
use has been shown to have an adverse effect on
European Nightjars Caprimulgus europaeus
(Langston et al. 2007), Wood Larks Lullula
arborea (Mallord et al. 2007) and Dartford
Warblers (Murison et al. 2007). Specifically for
Dartford Warblers, Murison et al. (2007)
showed that increased levels of recreational
disturbance could affect breeding productivity
adversely, at least in heather-dominated
territories. The Countryside Rights of Way Act
(2000) introduced a statutory right of access to a
number of open habitats, including lowland
heathland and moorland, which has
implications for increased disturbance levels
(Bathe 2007). The Act does, however, allow

Fig. 5. The distribution of lowland heath in England, by 
10-km square, according to the Heathland Extent and

Potential (HEaP) dataset.The 86 10-km squares occupied 
by Dartford Warblers Sylvia undata in 2006 are shown in 
red. A further 24 10-km squares occupied in 2006, but 

where lowland heath has not been identified by the 
HEaP dataset, are shown as blue circles.



mitigation measures for nature conservation
purposes, through management (such as
controlling the positioning of footpaths and
entry points) or formal restrictions on access
(Bathe 2007).

There are currently major levels of new
housing development proposed in southern
England, which could affect lowland heathland
sites. Indeed, to meet existing allocations, over
40,000 homes will need to be built close to the
Thames Basin Heaths SPA by 2016 alone, with
this figure set to increase when the South East
Plan targets are adopted (www.southeast-ra.
gov.uk/seplan.html). Under European and UK
law, housing and other development that could
significantly affect an SPA must be subject to an
assessment of its effects on the key bird
populations of that SPA. Development that
cannot be mitigated will be allowed only in very
exceptional circumstances. Therefore, Natural
England, the local authorities concerned and
other partners have been working together to
develop planning guidance, the Thames Basin
Heaths Delivery Framework (www.southeast-ra.
gov.uk/sustainability_tbh_jsp.html). This aims to
provide local authorities with a framework 
to deliver developer-funded mitigation,
comprising alternative public open spaces for
recreation, access management measures on the
SPA and monitoring to ensure that these
measures are effective at preventing further
pressure from new and existing visitors.

In Dorset, an ‘Interim Planning Framework’
has been set up, by Dorset County Council and
Natural England, with RSPB involvement, to
counter the effects of similar recreational and
urban pressures and has been formally adopted
by all the relevant local authorities. It co-
ordinates the collection of a financial
contribution from most residential develop-
ments within 5 km of designated heathland sites
and funds measures to reduce or avoid the risk
of further harm to the sites from the increased
local population (www.purbeck. gov.uk/pdf/
0 8 - 1 2 - 1 0 % 2 0 D o r s e t % 2 0 H e a t h l a n d
%20IPF%20amended_costs.pdf). The local
authorities are now working on a robust, long-
term solution to address this issue and secure
the protection of the heaths over the next 20
years and beyond, through what is known as the
Dorset Heathlands Joint Development Plan
Document.

The continued growth of the UK Dartford
Warbler population is important in a global

context, given the recent re-evaluation of the
species’ status to globally Near Threatened
(IUCN 2008). This, as well as its status as a
Species of European Concern (SPEC 2), will
ensure the Dartford Warbler’s continued
presence on the amber list of the Birds of
Conservation Concern in the UK, despite its
recent increase in both population size and
range. One of the key criteria for amber-listing
previously was the historical, but recovering,
population decline (Gregory et al. 2002), but
this is no longer valid given the increase in
numbers and range since the last national survey
(Eaton et al. in press). There are, however, a
number of counties where the species was
recorded in the nineteenth century that have yet
to be recolonised (Holloway 1996), such as
Bedfordshire, Gloucestershire, Oxfordshire and
Shropshire, although none of these were ever
considered strongholds for Dartford Warblers. It
is a measure of the current population level that
we can now consider it possible, or even likely,
that more counties will be (re)colonised in the
coming years.

Climate change
It is possible that the shift in the altitudinal
distribution of Dartford Warblers between 1984
and 2006 (fig. 4) could be linked to climate
change during this period. A recent indicator
measuring the impact of climate change on
European bird populations during 1980–2005
(Gregory et al. 2009) shows a marked increase
since the late 1980s, coinciding with a period of
rapid warming. This fits with the observed
altitudinal and distributional changes shown by
Dartford Warblers between the 1974 and 1984
surveys and the 1994 and 2006 surveys.

Huntley et al. (2007) suggested that the
simulated potential late twenty-first century
global distribution of the Dartford Warbler
could include much of England and Ireland,
although more than 60% of its present range
would be no longer suitable. The current
declines in Spain are of concern, as the Atlas  by
Huntley et al. predicts that climate change will
force Dartford Warblers to retreat from most of
Spain.

The potential changes to Dartford Warbler
numbers and distribution over the coming
century, both in the UK and across its global
range, are thus likely to provide an invaluable
case study of a species responding rapidly to
changes in climate.
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Postscript – Dartford Warblers in the UK during the 2008/09 winter
The 2008/09 winter was the coldest winter since 1995/96, according to the Met Office
(www.metoffice.gov.uk/corporate/pressoffice/2009/pr20090225.html). During early February 2009, in
particular, there was heavy snowfall in much of the country, including the core Dartford Warbler
counties in southern England. There have been anecdotal reports, particularly from sites in the Thames
Basin and Wealden Heaths, that Dartford Warbler numbers in some areas appear to have crashed
following this spell of cold weather. It will be very useful to gain some understanding of the effect of
this cold spell and we would be grateful if any Dartford Warbler records from the 2009 breeding season
could be entered onto BirdTrack (www.birdtrack.org.uk). As stated in the paper, however, the species
has been affected by harsh winters in the past and is known to recover quickly in numbers and range
following a period of milder winters. Finally, it should also be noted that the Met Office states in the
above press release: ‘Despite the cold winter this year, the trend to milder and wetter winters is expected
to continue, with snow and frost becoming less of a feature in the future.’

Simon Wotton


