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Abstract Having declined massively in numbers and range in Britain over the
last few decades, the Lesser Spotted Woodpecker Dryobates minor is a priority
species for conservation action. However, its low numbers and infrequent drum-
ming and calling mean it is an elusive species, making it a challenge to see, let alone
monitor. In this paper we describe our trials of a novel approach to detecting the
species — passive acoustic monitoring. This has proved highly successful in
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detecting Lesser Spotted VWoodpeckers in trials at known sites in the New Forest,

Hampshire. Subsequently, we have used the technique to successfully detect the
species at many new sites across Hampshire, Sussex, Somerset and Kent, changing
our perceptions of its numbers and distribution. For the first time, we have the
makings of a practical method of monitoring Lesser Spotted Woodpecker

numbers and distribution in Britain.

Introduction

The Lesser Spotted Woodpecker Dryobates
minor is a Red-listed species in Britain
(Stanbury et al. 2021), having declined in
numbers and range over many years, and is a
high priority for conservation action. As
every birdwatcher knows, it is very elusive in
Britain and can be difficult to find in many
areas, even when known to be present. Low
numbers and low detectability have made the
species extremely challenging to study,
meaning that we have a very limited under-
standing of its ecology and, most impor-
tantly, the interventions that might secure the
recovery of the population (Smith &
Charman 2012).

In 2015, recognising that Lesser Spotted
Woodpecker was ‘slipping under the ornitho-
logical radar’ in Britain, two of us (KS & LS)
created the Woodpecker Network
(www.woodpecker-network.org.uk) with the
key aims of raising the profile of the species,
helping volunteers to study it and, especially,
facilitating the collection of data on nesting
ecology and breeding success (Smith & Smith
2020, 2024). This has been successful in its
primary aims, with data collected from 173
nesting attempts over the 11 years of the
project and an improved understanding of
the ecological drivers of breeding success
(Smith & Smith 2020).

Despite these successes, the Lesser Spotted
Woodpecker remains a challenging species to
study and only the most skilled and dedi-
cated observers have been able to do so.
There is a pressing need for a practical way of
monitoring the species and improving our
knowledge of its status. Currently, the Rare
Breeding Birds Panel compiles the records
received from county bird recorders each
year (Eaton et al. 2025), but the numbers
published annually are significantly lower
than the most recent population estimate of
around 2,000 territories, even accounting for
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367. Female Lesser Spotted Woodpecker
Dryobates minor, New Forest, Hampshire,
June 2025.

the ongoing decline (Smith et al. 2021). The
BTO provides a population trend graph from
the 1960s onwards based on the combined
Common Birds Census and BTO/JNCC/
RSPB Breeding Bird Survey (BBS) data (BTO
2025). This shows the long-term pattern very
well, with a population increase during the
Dutch elm disease episode of the 1960s and
70s (Gibbs 1978) followed by a steady decline
since. Unfortunately, fewer than 20 Lesser
Spotted Woodpeckers are now detected each
year on BBS squares, so the statistical power
to detect current trends is very low (BTO
data, https://app.bto.org/bbs-results/results/
reg_lists/bbsdenslist-21.html). However, the
reporting rates from BirdTrack show a
downward trajectory, suggesting that the
decline is continuing.
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Hampshire, May 2025.

The periodic BTO/SOC/BirdWatch
Ireland national atlases represent the other
source of data on changes in Lesser Spotted
Woodpecker populations, and show the
major retraction of range since the first atlas
in 1968-72 (Sharrock 1976; Gibbons et al.
1993; Balmer et al. 2013). These provide
useful illustrations of broad-scale changes in
range but, like other schemes, are limited by
the difficulty of detecting the species. There
is also the suspicion that, as the Lesser
Spotted Woodpecker has become less
numerous, the remaining birds have become
less likely to drum and display, making them
increasingly difficult to detect.

It is important for future conservation
that there is a practical and repeatable moni-
toring method available for Lesser Spotted
Woodpeckers. For instance, there are the
known current strongholds such as the New
Forest in Hampshire (Smith et al. 2023) and
the Blean complex in Kent (Clements et al.
2015; D. Smith pers. comm.), but we do not
know for sure whether the populations are
stable or declining even in these areas. In
addition, there could well be as-yet-
unknown strongholds elsewhere. There is
also the need for reliable and eflicient
methods to monitor the effectiveness of any
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368. Male Lesser Spotted Woodpecker at nest hole, New Forest,

conservation interven-
tions. One promising
approach is the use of
passive acoustic moni-
toring (Gibb et al. 2019).
With the advent of afford-
able, programmable
devices, it has become fea-
sible to deploy audio
recorders to passively
listen for woodpeckers.
These recorders can run
unattended for long
periods, providing the
intensive recording effort
that might be needed to
detect species with low
detectability. Here we
describe work in 2024 and
2025 testing the efficacy of
passive acoustic moni-
toring for Lesser Spotted
Woodpeckers.

Bioacoustic monitoring of Lesser
Spotted Woodpeckers in 2024
In 2024 we operated an acoustic recorder
(Wildlife Acoustics Song Meter Mini) in
known Lesser Spotted Woodpecker territo-
ries in the New Forest on most days from
mid February to early May. The device was
configured to record continuously from 30
minutes before sunrise to sunset, with gain
set to 18 dB and file length to one hour. It
was fixed at head height on tree trunks in
what we judged to be suitable Lesser Spotted
Woodpecker habitat - i.e. broadleaved, wet
woodland - usually within known regular
territories. We moved the single recorder to a
new site approximately every five days, col-
lecting data from nine sites across the forest
and attempting to conduct recording sessions
both early and late in the season at each site.
After each deployment, the audio files
were copied from the recorder’s memory card
and saved. Each file was then manually pro-
cessed by KS in Audacity www.audacity
team.org. All Lesser Spotted Woodpecker
calls and drums were identified by eye from
spectrograms, checked by ear, and time
stamped for future analysis. For the purposes
of subsequent analyses, the days were divided
into 60-minute periods (starting from the
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first recording of the day), and the
presence/absence and number of Lesser
Spotted Woodpecker calls and drums in each
period were used to quantify detectability
through the day and season.

The recorder collected data over 80 days,
totalling 1,001 hours of recordings. Spring
2024 was characterised by periods of strong
wind and rain, conditions which swamped the
recorders with extraneous noise. Consequently,
only 598 hours (60 %) of the 1,001 hours were
useable for analysis. A total of 8,325 Lesser
Spotted Woodpecker drums and 245 calls were
detected, and despite the poor weather, the
species was recorded on 64 (80%) of the 80
days (table 1) and at all nine sites.

We used the presence/absence of Lesser
Spotted Woodpecker drums or calls in 60-
minute periods to investigate trends in
detectability through the season and with
time of day. Presence/absence of drums or
calls was modelled as a binomial variable in a
Generalised Linear Mixed Model (GLMM),
with date and time of day as fixed factors and
site as a random factor. The date was mod-
elled as a quadratic variable to allow for a
seasonal peak in detectability. An interaction
between date and time of day was included to
account for the possibility that detectability
declined at different rates during the day as
the season progressed. As we targeted known

sites, we assumed that populations were
closed for the purpose of the analysis, i.e. if a
bird was detected at least once, it was avail-
able to be detected throughout the period the
recorder was active.

The models were highly significant, with
detectability peaking at the end of
March/early April and declining with hours
since sunrise (figs. 1 & 2). By the end of
April, the birds were virtually undetectable.
We found for one site (site E, see table 1) that
there was the usual level of drumming and
calling in early March but in late April there
was almost incessant drumming throughout

Steve Laycock

369. Male Lesser Spotted Woodpecker, New
Forest, Hampshire, May 2025.

site daterange total days total hours
recording  recording
A 12th-17th Feb 6 41
8th-12th Apr 5 62
B 17th-21st Feb 5 44
12th-17th Apr 6 67
C 23rd-28th Feb 6 52
18th-21st Apr 5 55
D  28th Feb-4thMar 6 58
E 4th-8th Mar 5 45
22nd-27th Apr 6 76
F 8th-14th Mar 7 76
3rd-7th May 5 74
G 15th-20th Mar 6 63
9th-13th May 5 63
H 20th-26th Mar 7 79
I 27th-31st Mar 5 58
27th Apr-3rd May 7 82

Table 1. The results of passive acoustic monitoring for Lesser Spotted Woodpeckers
Dryobates minor at nine sites in the New Forest in 2024.

useable number of numberof days on which
hours (%) LSWdrums LSWcalls LSW detected
31 (76%) 1 0 1
31 (50%) 644 46 5
22 (50%) 227 21 3
13 (19%) 39 26 5
31 (60%) 289 7 3
24 (44%) 201 15 5
31 (53%) 631 2 4
33 (73%) 438 9 4
61 (80%) 4,328 54 6
56 (74%) 692 16 7
51 (69%) 15 5 3
52 (83%) 218 0 5
59 (94%) 45 0 1
40 (51%) 156 6 5
28 (48%) 93 27 5
35 (43%) 308 11 2
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2022). For example, the
smartphone app Merlin acts
as a real-time sound identifi-
cation guide, whilst work-
flows using BirdNET (Kahl et
al. 2021) and Perch (van
Merriénboer et al. 2025) can
scan audio recordings for
thousands of species globally.

probability of detecting LSW in 60 mins

w
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These tools are impressive,

121 but two key challenges
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Fig. 1. Modelled probability of detecting a Lesser Spotted
Woodpecker Dryobates minor in a 60-minute recording period
commencing one hour after sunrise, between mid February and
early May. Model based on recordings collected in the New Forest
in 2024. Shaded area shows the 95% probability band. Numbers
on the horizontal axis are the days since Ist January.

remain: (a) detection accu-
racy and (b) concurrent
detection of multiple species
in complex soundscapes
(Marshall-Hawks et al. 2025).
These are particularly acute
for Lesser Spotted Wood-
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peckers, for which (a) the per-
formance of existing classifiers
is poor and (b) vocal and
drumming activity occurs
almost exclusively during the
complex dawn chorus. For
this species, missing even a
single detection could make
all the difference.

60 120 180 240 300 360 420
minutes since sunrise

probability of detecting LSWV in 60 mins

o

With  funding from

480 540 600 Hampshire Ornithological

Fig. 2. Modelled probability of detecting a Lesser Spotted
Woodpecker in a 60-minute recording period, plotted against
the recording start time in minutes after sunrise, for the peak
detection day in late March (day 85) in the New Forest. Shaded

area shows the 95 % probability band.

the day. Such incessant drumming late in the
season is heard occasionally in Lesser Spotted
Woodpeckers and our interpretation is that it
involves birds that have failed to find a
partner. The data from this site in late April
were so anomalous that they were excluded
from the modelling.

Automated sound analysis

All the drums and calls in 2024 were identi-
fied by eye and ear from the sound spectro-
grams. The time required to do this
manually for nine sites was considerable;
manual processing on a larger scale would
be prohibitive. In recent years, deep learning
(or ‘artificial intelligence’) has developed
rapidly for the automated detection and
identification of wildlife sounds (Stowell
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Society and the Woodpecker
Network, we (SG, BTO)
developed a bespoke sound
classifier for woodpeckers,
with the intention of making
it available via the BTO
Acoustic Pipeline - a platform for collabora-
tive acoustic monitoring (www.bto.org/
pipeline). We mined audio clips for classifier
training from the 2024 New Forest record-
ings, from BTO’s existing audio library, and
from the online repository Xeno-canto
(Vellinga & Planqué 2015). We created
training data for four target sound classes:
(i) Lesser Spotted Woodpecker drumming
(n=3,201 clips), (ii) Lesser Spotted
Woodpecker calls (n=1,370), (iii) Great
Spotted Woodpecker Dendrocopos major
drumming (n=3,420) and (iv) Great Spotted
Woodpecker calls (n=1,297). Training data
were also created for two additional, non-
target classes covering ambient sounds (e.g.
machinery, creaking trees) and other birds
that the classifier needed to learn to ignore.
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The classifier was based on an NFNet con-
volutional network architecture (Brock et al.
2021). It used per-channel energy normalisa-
tion (Lostanlen et al. 2018) and standard
model optimisation and augmentation tech-
niques to increase the training sample sizes to
6,000 three-second clips per target class. A
provisional classifier was applied to the 2024
New Forest recordings to find false positive
detections (woodland sounds superficially
similar to woodpeckers); a sample of these was
included in the non-target classes in subse-
quent iterations of the classifier to improve
performance. The classifier was tested on a
withheld set of clips not used in training.

Classifiers return a score between 0 and 1
for each target class for each three-second
sound clip. Applying a strict threshold of
scores greater than 0.9 resulted in 95% of
detections being true for each target class, and
at least 90% of known drums/calls were
detected (except Lesser Spotted Woodpecker
calls, for which recall was 82%).

2025 results
In 2025, buoyed by success in the previous
year, we set out to test the effectiveness of
acoustic monitoring in finding Lesser Spotted
Woodpeckers in locations away from the New
Forest. Thanks to support from the authors,
Hampshire Ornithological Society, the
National Trust and the Quantocks AONB
team, a total of ten recorders were available,
and these were deployed at sites in Hampshire,
Sussex and Somerset using the same protocol
as in 2024. Eight of the recorders were Wildlife
Acoustics Song Meter Minis and two were
Song Meter Micros, which are less expensive
and have a slightly less sensitive microphone.
The sites selected were known areas of
broadleaved and wet woodland, which repre-
sented habitat likely to be suitable for Lesser
Spotted Woodpeckers. Some sites had pre-
vious recent records of the species, but most
were suitable sites with no known records. At
each site a recorder was deployed for at least
five days, recording from first light until
sunset. We recorded from late February until
early May, as in the New Forest work the pre-
vious year. In contrast to 2024, the weather in
2025 was very settled throughout the whole
survey period so very few days of recording
were lost to rain or strong wind.
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370. Male Lesser Spotted Woodpecker,
undisclosed location, February 2006.

All the recordings were processed using
the woodpecker classifier on the BTO
Acoustic Pipeline. Classifiers return a confi-
dence score between 0 and 1 for each three-
second chunk of audio. Confidence scores
must be used with care as they do not
directly translate to probabilities of accurate
detection (Wood & Kahl 2024). Based on
provisional manual checks, we used a
threshold of 0.9 above which a high propor-
tion of detections were true. Using this
threshold, the Pipeline outputs include the
date and time of the detection and the posi-
tion in the original recording file, which
allowed us (KS, MM or AR) to locate each
detection in the original files using Audacity
and to screen out the false positives.

The results were remarkable: Lesser
Spotted Woodpeckers were detected at 50%
of the sites in Hampshire, 70% of those in
Sussex and 80% in Somerset (table 2). In
these three counties, only 17 of the 40 loca-
tions with positive detections were recently
known sites, although there were historical
records from some of them. The species is
clearly far more widespread in these counties
than previously thought but often goes unde-
tected. The numbers of drums or calls at each
site were often low compared with the New
Forest sites in 2024, so it is perhaps not sur-
prising that they are not being detected as
part of regular birdwatching even though
most of the sites were accessible.
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Table 2. Summary of the Lesser Spotted Woodpecker records from passive acoustic
monitoring at locations in Hampshire, Sussex and Somerset in 2025.

total number of number of total total
number of days sites with LSW  sites already number of number of
county locations  recording  calls/drums known LSW drums  LSW calls
Hampshire 26 159 13 (50%) 5 4,000%+54 26
Sussex 33 239 23 (70%) 9 630 133
Somerset 5 56 4 (80%) 3 7 16

* 4,000 drums coming from one location, with no recent Lesser Spotted Woodpecker records, where pro-
longed periods of almost continuous drumming were recorded over the seven days of survey in late April.

Discussion

Implications for the status of

Lesser Spotted Woodpecker

Our results show that passive acoustic moni-
toring is an effective tool for detecting and
monitoring Lesser Spotted Woodpeckers. It
readily detected the species at all the known
sites in the New Forest in 2024, despite oper-
ating through many days of poor weather
conditions. Away from the Forest in 2025, it
successfully detected birds at sites where they
had not been recorded for many years.
Although these sites were not randomly
selected, the results indicate that Lesser
Spotted Woodpeckers are far more
widespread than had been suggested from
birdwatchers’ records.

We don't believe that these results imply
an improvement in the conservation status of
Lesser Spotted Woodpecker in Britain. The
evidence shows a massive decline over the
last few decades, but we have concluded that
the remaining population is probably larger
and more widespread than previously
thought. It is also highly likely that a full
survey will reveal that Hampshire, Sussex
and the Quantocks, in Somerset — the areas
trialled here - represent strongholds for
Lesser Spotted Woodpeckers, with birds per-
sisting in the wider landscape. The distribu-
tion maps from Bird Atlas 2007-11 (Balmer
et al. 2013) certainly showed these areas as
having more occupied 10-km squares than
many other southern counties.

Other strongholds may emerge through
wider acoustic surveys. For example, the
Kent Ornithological Society (KOS) ran a
county-wide Lesser Spotted Woodpecker
survey in 2025, which included the use of
acoustic monitors, with very positive results.

664

Using methods similar to those used in the
New Forest in 2024, five acoustic monitors
were deployed from late February to late
April. Full results will be published shortly,
but four of the sites surveyed using Song
Meter Minis had been categorised as ‘low-
probability woodlands’ for Lesser Spotted
Woodpeckers based on 2013-22 KOS records
(<2 sightings during the breeding season).
Lesser Spotted Woodpeckers were recorded
at three of these sites. At two of these, the
species had been recorded only once during
the breeding season over the preceding ten-
year period.

These results highlight the considerable
value of passive acoustic monitoring when
surveying this elusive species and the crucial
role it can play in accurately detecting Lesser
Spotted Woodpeckers. In Hampshire, Sussex,
Somerset and Kent, plans are afoot to expand
the use of acoustic monitors over the next
few years to improve our knowledge of the
true status of the species, and we know of
similar initiatives in Gloucestershire,
Herefordshire and Wales.

Although the species appears more
numerous than previously thought in many
of these areas, only by surveying a ran-
domly selected sample of sites over the
whole range will we be able to assess the
true status. Work is already ongoing to plan
a national survey of Lesser Spotted
Woodpeckers, probably alongside the next
national atlas, with a strong passive acoustic
monitoring component.

Lesser Spotted Woodpecker ecology
and detectability

The New Forest results provide a robust
assessment of the detectability of Lesser
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Spotted Woodpeckers through the season
and day. Peak detectability occurs in March
and April, falling off rapidly into May, which
accords with existing advice (Miranda &
Pasinelli 2001; Hontsch 2004; www.wood
pecker-network.org.uk). Birds are also
detectable in February, but only on days
when conditions are favourable. The low
detectability is consistent with Charman et al.
(2010), who showed that three whole-
morning visits to a site in the breeding
season were required to give a 90% proba-
bility of detecting Lesser Spotted
Woodpeckers if they were present — equiva-
lent to approximately 18 hours of skilled
fieldwork on calm bright mornings at the
correct time of year per site. At one New
Forest site in 2024, and two of the 64 sites
away from the Forest in 2025, persistent
calling and drumming were detected in late
April/early May, at odds with the overall
pattern of detectability. Our assumption is
that this involved unpaired birds or birds that
had lost their partner.

Our detectability data were collected in
the New Forest, where we know there is a
good population of Lesser Spotted
Woodpeckers (Smith et al. 2023). There are
indications in our data that the rates of
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drumming and calling were lower elsewhere
(tables 1 & 2), although we have no reason to
suppose that the seasonal or daily patterns
differ from those in the New Forest. This
does suggest that recording over a few days at
each site remains a wise precaution.

Tests of the Song Meter Mini showed that
playback of Lesser Spotted Woodpecker calls
and drums from a 20-watt speaker (JBL Flip
6) could be detected up to 70 m from the
recorder, implying that the detector is cov-
ering an area of about 1.5 ha. The less expen-
sive Song Meter Micro probably has slightly
less sensitivity and a smaller range. Lesser
Spotted Woodpeckers are known to have
extensive home ranges upwards of 40 ha,
even in the lead up to the breeding season
(Wiktander et al. 2001; Hontsch 2004).
Presumably they move through the entirety
of this home range and are detected only
when they happen to drum or call near the
recorder. This is the likely explanation for the
low numbers of detections at some sites and
further justifies multiple days of recorder
deployment at each location. If, by chance,
the recorders are placed close to a favoured
drumming/calling site, there could be many
hundreds of detections, but otherwise low
numbers from birds moving through.

Steve ‘Ld}/cb-ck
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Although we have focused our recording
effort on the main territorial season for
drumming and calling birds, we have dis-
covered that Lesser Spotted Woodpecker
calls and drums have been detected occa-
sionally at other sites during the summer.
This may simply involve wandering birds,
perhaps dispersing juveniles, but could also
indicate more breeding sites and merits
further investigation.

Recommendations for acoustic monit-
oring of Lesser Spotted VWoodpecker

We chose to run the recorders for all the
hours of daylight for about five days per site,
which has worked well. It would be possible
to reduce the numbers of days per site in
consistently good weather, but a timespan of
five days allows for redundancy during
periods of rain or wind when the recorders
are less effective. Recording hours could be
reduced to mornings only, when detection
probability is at its peak. Although memory
card and battery capacity are not issues for a
full five-day deployment, there is the over-
head of more processing time when
recording for the whole day.

There is some debate about whether to
deploy single or multiple recorders at each
site. To some extent, the answer depends on
the objectives of the survey. For the purpose
of our 2025 study, we wanted to prove pres-
ence or absence at as many sites as possible.
Given the home range of Lesser Spotted
Woodpeckers of 40-100 ha (0.4-1 km?) in
the lead up to nesting, we thought that the
1-km square was the appropriate scale for
deployment - this also fits well with the
average size of larger woodlands in the low-
lands. If the objective is to investigate
‘hotspots’” or habitat usage within sites, then
the deployment of multiple recorders would
be more appropriate.

A means of storing and automatically
processing the large volumes of data that
these devices collect is essential. We used
the woodpecker classifier on the BTO
Acoustic Pipeline, which will be openly
available for the 2026 season. This has been
developed with Lesser Spotted Woodpeckers
in mind, mainly using recordings collected
in Britain. As with all automatic identifica-
tion systems, it is essential to verify all posi-
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tive identifications. We have come across
many confusion species for Lesser Spotted
Woodpecker calls, including Common
Kingfisher Alcedo atthis, Common Kestrel
Falco tinnunculus and Eurasian Goshawk
Astur gentilis, while distant farm machinery,
Common Nightingales Luscinia megarhyn-
chos and even wing-flapping from unidenti-
fied species have all been mistaken for
drumming. These are currently being fed
into the next iteration of the classifier to
improve performance further.

Passive acoustic monitoring has the
potential to be a valuable tool, comple-
menting the resources and skills of field
observers in surveying and monitoring, and
its use will increase as the equipment and
methodologies improve. Costs have already
come down, with the Wildlife Acoustics
Mini 2 costing £490, the Micro 2 coming in
at £160 and AudioMoths (Hill et al. 2018) at
about £120. Although each recorder can
cover only a small area, continuous moni-
toring over multiple days increases the
chance of detecting birds moving through
the landscape. For instance, preliminary
work with Hawfinch Coccothraustes coc-
cothraustes — another challenging species
where low detectability and observer experi-
ence are potential issues — shows that they
too are often under-recorded but can be
detected automatically, not only whilst
breeding, but in the immediate post-
breeding period. There could be other
species where the technique would be a valu-
able addition to the recording effort, freeing
up skilled observers to undertake more
specialised activities such as nest finding.
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