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REPORT SUMMARY
Concern has been raised by several observers about an apparent decline in the Pembrokeshire barn owl population
over the past 20-30 years.
This report assesses the combined results of two breeding bird atlas surveys in 2003-07 (Pembrokeshire Bird Group)
and 2008-11 (BTO), a partially completed dedicated barn owl survey in 2012-13 (Biodiversity Solutions), and nest
monitoring by Pembrokeshire Coast National Park Authority (PCNPA) and Pembrokeshire Ringing Group (PRG).
There was very little consistency/overlap between the various survey results and it is likely that a low detection rate is
the primary cause of this, though there may well also be a fluctuating population that is therefore very difficult to
monitor due to constant changes in breeding numbers and breeding sites.
The results show that barn owls are probably still widespread within the county, but breeding at a low density.
Nest monitoring suggests that the brood size at the time of ringing is significantly smaller than the mean number of
birds fledging per breeding attempt published by BTO 2003-2019. (2.2 compared to 2.96).
It is not possible to make a reliable estimate of the Pembrokeshire barn owl population based on data collected
during the two atlas periods and from subsequent nest monitoring, and without confidently knowing the population at
two or more points in time it follows that any trends similarly cannot be determined (unless, perhaps, a drastic
change takes place).
However, there has been a well-recorded decline in the kestrel population over the same period, and given the
similar habitat requirements of the two species, a barn owl population decline is certainly plausible. The smaller
brood size when compared to the national average based on BTO data since 2003, may also raise concerns about a
potential local population decline in barn owls, as low productivity can be a factor driving population declines.

Recommendations are made:
To rerun the Biodiversity Solutions survey using the same four 10km squares: SN03, SM82, SM80 and SN01.
To annually check a reasonably large sample of sites (e.g., 30-50). The quality of the data will be significantly
improved if a minimum of two nest visits per breeding attempt is carried out, and chick biometrics are routinely
collected.
To help achieve these aims, some sort of dedicated barn owl group may help, or someone with the opportunity to coordinate the effort and collate results.

Introduction
The barn owl is a much admired and popular species, and its frequent use of artificial sites such as lofts and boxes
for nesting, has led to them becoming the most comprehensively monitored of the owl species in UK as a whole.
Following major population declines during the 20th century there appears to have been a recovery in recent years
(BTO Bird Atlas 2013). However, this apparent recovery is not evenly spread across all areas, and in the west of UK
and in Ireland there is evidence of a range contraction and possibly an associated population decline.
In Pembrokeshire the status of barn owls has previously been described as “far from common” by both Mathew
(1894) and Lockley (1949), while Lloyd (1925) considered them “uncommon” . A survey commissioned by RSPB in
1934 led to an estimate of 220 pairs in the county, and in Birds of Pembrokeshire (1994) Rees and Donovan suggest
a total of around 100 pairs based on a general survey in 1984-88.
Since then there have been two further breeding bird surveys, one of which was a repeat of the 1984-88 survey
methods in 2003-07 (Pembrokeshire Bird Group 2009), with the other being the national BTO Bird Atlas with a
survey period 2008-11. In addition, a partial, and unpublished barn owl survey commissioned by Biodiversity
Solutions in 2013 involved visiting selected sites and asking land owners whether they were aware of breeding barn
owls. Although incomplete, the survey revealed several nests that were not detected during other surveys, which
together with those monitored by PRG and PCNPA have been added to the overall distribution map (Figure 1).
The aim of this report is to collate and summarise the results of all these recent surveys and then to evaluate the
current status and population trend of barn owls in Pembrokeshire.

Methods
FIELD SURVEYS
The methods for both atlas surveys 2003-07 (Pembrokeshire Bird Group) and 2008-11 (BTO) are described in detail
in the relevant publications and both involved targeted visits to as many tetrads as possible and included any casual
records. Barn owls are predominantly nocturnal in Pembrokeshire and both survey methods are unlikely to regularly
encounter active barn owls as most tetrads were only visited during daylight, hence many records were provided via
conversations with landowners.
The Biodiversity Solutions survey tried to overcome the lack of detection issue by deliberately targeting buildings,
and if possible asking landowners about any encounters with barn owls. Four 10km squares were selected (SN03,
SM82, SM80 and SN01), and the aim was to visit as many potentially suitable buildings as possible. The survey was
only partially completed and is unpublished, but any nests detected during the visits that were carried out were
added to the distribution map in Figure 1.
PCNPA provides nest boxes free to landowners with a view to introducing new breeding sites, and many of these
boxes have been monitored since 2014, though the monitoring has not been systematic. This source has produced
several new nest sites and all were added to the distribution map.
PRG has monitored two or three sites annually (with others in Carmarthenshire), and Teifi RG also provided a new
site in 2020.

DISTRIBUTION MAPPING
All records reported during the above surveys were plotted onto GIS software (QGIS). Most of the records
generated by the two general atlases had a resolution to 2km 2, i.e. a tetrad, while the other surveys produced mainly
six or ten figure OS grid references. All data were added to the map with as high a resolution as possible, and the
results are shown in Figure 1.

BREEDING STATUS
The tetrad data from the atlas surveys have an associated breeding status category of either confirmed, probable, or
possible breeding. Whilst these are not shown separately on the distribution maps, they are summarised and
assessed in Table 1. Comparisons are then made of the datasets.

RINGING DATA
Where nests were visited for ringing the brood size at the time of ringing was recorded and where chicks were
measured and weighed, these data were also recorded. The results are summarised in Table 2 and discussed.

Results

FIGURE 1

DISTRIBUTION
The breeding distribution of barn owls based on two atlas survey periods and nest monitoring since 2003 is shown
in Figure 1. The distribution appears patchy, though nevertheless widespread across the county.
It is notable that many of the individual nest sites plotted (19 out of 49 or 39%) fall outside tetrads with possible,
probable and confirmed breeding recorded by the atlas surveys, and Table 1 shows that of 50 tetrads in which
barns owls were recorded in the BTO survey, only 23 (46%) overlapped with the earlier 2003-07 survey. The
overlapped tetrads are shown as black squares in Figure 1.The patchy distribution, combined with the lack of
consistency of sites between the different surveys, may be a result of low detection rates, a factor that will limit the
ability to make any confident interpretation of the data.
However, there are several nest sites identified since 2012 that have been occupied for only one or two seasons,
with absence confirmed in other years, hence the lack of consistency between surveys may also be at least
partially explained by a constantly changing distribution. In which case, the population in any given year may be
lower than that implied by a distribution map based on several seasons of data collection.

Population

TABLE 1: Summary of Tetrad and
Nest Survey

All Breeding
Categories

Breeding Status:
Confirmed and
Probable combined

Total number of Tetrads 2003-07

104

66

Total number of Tetrads 2008-11

50

38

Total number of Tetrads (combined)

131

85

Number of tetrads in both surveys

23

19

Number of nest sites

49

49

Nest sites within tetrads

30

30

Total number of different tetrads, all
surveys

150

104

Table 1 summarises the results of all surveys considered in this report. The total number of different tetrads with
either confirmed or probable breeding in at least one year between 2003 and 2020 is 104, very similar to the
population estimate of 100 pairs given for the period 1984-88 (Rees and Donovan 1994). If the tetrads with possible
breeding status are added then the total number of different tetrads across both atlas periods is 150.
In many areas in UK barn owl populations have apparently fluctuated in response to vole populations, and therefore
a single figure for even a stable population is inappropriate and instead it is better to estimate a range based on a
sample spanning across the vole cycle of 3-4 years.
The greatest number of occupied sites with confirmed or probable in any year is 21 in 2004, so this can be
considered an absolute minimum and with low detection rates, the true population was almost certainly higher in that
year. There are no instances of more than one nest occurring within a single tetrad and so it can be assumed that
breeding density is unlikely to ever exceed one pair per occupied tetrad. Although the total number of tetrads with
confirmed or probable breeding across all surveys is 104, low detection rates point towards this figure being an
underestimate of the overall number of sites used during the period. However, as many sites are known to only be
sporadically occupied, it also has an element of being an overestimate for any given year! In conclusion, it is simply
not possible to produce a confident estimate, though if pushed, a figure of 50-100 pairs would be a plausible guess.
Given the caveats of low detection rates during atlas surveys combined with the likely population fluctuations that
occur naturally it is difficult to make any confident population estimate for the county based on these data, and by
inference, impossible to assess population change.

Ringing Results
TABLE 2: Nest data
Sample size
Mean brood size
Mean weight g

Pembrokeshire

BTO

31

1559

2.2 (range 1-4)

2.96

341 (range 202-431)

-

BROOD SIZE
Table 2 summarises the basic details recorded from 31 nests monitored in Pembrokeshire 2003 to 2020. The mean
brood size is based on the number of chicks alive at the time of ringing and this can be considered a close
approximation to the number of young fledging from successful nests, as most have sufficient reserves to reach
fledging age at this stage, but the true fledging figure could be slightly lower if young die in between ringing and
fledging, or perhaps higher, if some of the young have already fledged due to a wide age spectrum within the brood.
This latter scenario is unlikely though, as even fledged young often remain in the vicinity of the nest for a few weeks
and are likely to be recorded during nest visits.
The average number of fledged young per breeding attempt published by BTO for the period 2003 to 2019 is 2.96,
with the lowest 95% confidence limit in any single year being 2.40. The overall data set is robust given the sample
size of 1559, and it includes all breeding attempts including those that fail prior to the ringing stage.
There are insufficient data from Pembrokeshire nests to calculate a nest failure rate but it can be assumed to be
greater than zero and therefore the mean brood size per breeding attempt is certainly less than the figure of 2.2 in
Table 2, and significantly less than the national average of 2.96 from BTO data.

WEIGHT
Barn owl chicks reach a peak weight about two weeks before fledging, and before their wings are fully developed,
and this makes comparisons of average weights between different samples open to interpretation unless wing length
is also specified. The Pembrokeshire ringing data so far has a sample size of only 35 chicks with both wing and
weight recorded, and no published comparable data sets from other areas are available at the time of writing so it is
not possible to identify if the small brood size is accompanied by lower weights of nestlings. The graph below shows
that peak weights occur when the wing length is 200-250mm.

Conclusions
It is not possible to make a reliable estimate of the Pembrokeshire barn owl population based on data collected
during the two atlas periods and from subsequent nest monitoring, and without confidently knowing the population at
two or more points in time it follows that any trends similarly cannot be determined (unless, perhaps, a drastic
change takes place).
Many experienced observers within the county feel that the population is currently lower than during the 1980s and
1990s, and a decline may have taken place that cannot be evidenced by data. There has been a well-recorded
decline in the kestrel population over the same period, and given the similar habitat requirements of the two species,
a barn owl decline is certainly plausible. The smaller brood size recorded from Pembrokeshire nests when compared
to the national average based on BTO data since 2003, may also raise concerns about a potential local population
decline in barn owls, as low productivity can be a factor driving population declines.
It is likely, however, that barn owls are still a widespread species within the county, though thinly distributed. In order
to better know their status, a dedicated survey is likely required. The Biodiversity Solutions survey methods seemed
to be successful in determining presence/absence of barn owls at individual sites and although the survey was only
partially completed, it revealed several previously unknown nest sites, as well as formerly occupied sites. By
comprehensively covering defines areas, the results could be extrapolated to produce a county-wide estimate. This
estimate would be presented as a range, due to natural fluctuations in site occupancy/population between seasons.
To evaluate trends it may be necessary to repeat such a survey, or annually check a reasonably large sample of
sites (e.g., 30-50). To obtain more reliable productivity and nest survival data, it is advantageous to carry out a
minimum of two nest visits per breeding attempt.

To help achieve these aims, some sort of dedicated barn owl group may help, or someone with the opportunity to coordinate the effort and collate results.
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