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Summary
This paper provides a timely update of current knowledge of the dragonflies of Oxfordshire. All
37 species that have been recorded are described and distribution maps for all species, derived
from all records within the National Biodiversity Network (NBN) Atlas database are given.
An analysis to show how the relative recording frequencies of individual species have changed
over time has been carried out and highlights increases and decreases relative to the numbers
of records received for all dragonflies. This includes species recently arrived in Oxfordshire
having expanded their range from continental Europe to England.
For three highly localised species, the results from the recording frequency analysis are
supplemented by summary plots of quantitative data from BBOWT transect surveys that have
taken place over almost the last twenty years at two reserves at Cothill. In addition, phenology
data were obtained from the NBN Atlas for first and last sighting dates and are compared with
the corresponding information from 1996.

Introduction
The last publication covering the dragonflies and damselflies (known collectively as
dragonflies) of Oxfordshire was 25 years ago (Brownett, 1996). Since then, our
knowledge of these charismatic insects has improved immeasurably through
substantially increased interest and much improved recording. At least seven new
species have been seen in Oxfordshire since 1996 and the distributions of many
species have changed significantly, with several having dramatically expanded their
range.
The appearance of new dragonfly species in Oxfordshire is part of national trends
involving the expansion of range northwards and also the arrival and colonisation by
species hitherto confined to continental Europe. In this respect, dragonflies appear to
be currently one of the few beneficiaries of climate change.
An update covering our current knowledge of the dragonflies of Oxfordshire is
therefore timely. This paper covers the present County of Oxfordshire, hereafter
referred to simply as ‘the County’.
Some basic information on dragonflies is included, and a description of the current
main habitats for dragonflies in Oxfordshire is given. Brief information is also
provided on the best sites for seeing them. A key section of this paper is a Systematic
List of all 37 species that have been recorded in the County.
Within the Systematic List, maps are given showing all records within the National
Biodiversity Network (NBN) Atlas database for each species. These records date back
to around 1900 in many cases, although recording prior to around 1990 was at a small
fraction of the level it is at now.
Results are also given of an analysis which quantifies how the numbers of records of
an individual species have changed over time, relative to the total numbers of records
for all species. The main aim of this analysis is to show how the relative recording
frequencies of individual species have changed over time and so to highlight those
that have increased and those that have decreased, relative to the total number of
records received in each decade.
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In addition, phenology data was obtained from the NBN Atlas for first and last
sighting dates and are compared with the corresponding information from Brownett
(1996).

Dragonflies – An Overview
Dragonflies are colourful winged insects that require water for breeding, which
distinguishes them from butterflies and many other common flying insects.
Dragonflies tend to appear later than butterflies and are often not found until late
April or even early May in Oxfordshire. Their season can however extend into
mid/late November.
Although considered as a single group, there are differences between damselflies and
dragonflies:
Damselflies are small, delicate looking insects. When at rest, their wings are usually
held closed over their abdomens, although a few species (e.g. the emerald damselflies)
have partially open wings at rest. They have a weak, fluttering flight and can be very
abundant in vegetation in or close to water, or a short distance away. On bright sunny
days at favoured sites, clouds of the commoner blue species can often be seen flying
low over water.
Dragonflies are larger and more robust than damselflies. Their flight is much stronger,
and some species, especially the hawkers, are tireless flyers, seldom settling in warm
sunny conditions. At rest, their wings are usually held open at right-angles to the
abdomen. Dragonflies are generally less numerous than damselflies, but the diversity
of species found in Oxfordshire is similar for the two.

Lifecycle
The following are the main stages of lifecycle:

Eggs
Some species deposit their eggs individually into plant tissue where they are then
protected from predators and drought. Other species oviposit multiple eggs directly
into water, which are held together by a sticky jelly. Most eggs usually hatch into
larvae within a few weeks in the season in which they were laid. In some species,
however eggs laid towards the end of the season have arrested development, and enter
a diapause during the winter, before developing into larvae the following season.

Larvae
Larvae have a tough and waterproof outer layer (cuticle) and are cryptically coloured
which assists their feeding as voracious ambush predators. Larvae breathe using gills
and so do not need to come to the surface of the water for air. Typically, larvae
emerge the season after they were hatched, although in some of the larger species they
can spend more than one winter in this form.

Emergence
For emergence, larvae leave the water, normally by climbing up suitable emergent
vegetation or by crawling along the ground. As they are very vulnerable to predation
in this stage, the early morning or night are the favoured times. The fully formed adult
is by this time already present inside the larval cuticle which then softens to allow the
adult to slowly emerge in stages. This process can take some time, especially in the
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larger species (up to 2-3 hours in hawkers) and depending on the conditions. If all
goes well, the maiden flight takes place into vegetation usually at some distance from
the emergence site.
The dried casings (exuviae) left after emergence are distinctive to the species and can
persist for some days. Counts can be made of these exuviae which are often easier to
find than their emerged contents.

Immatures
Immediately after emergence, adult dragonflies are known as tenerals, and usually
have subdued colouration which is markedly different from the mature adult forms.
This can present some identification challenges, especially for damselflies
immediately after emergence that tend to be very pale, lacking any distinctive
features.

Mature adults
After about a week or two, immatures assume their full colourations and become
sexually mature. This phase of their existence is relatively brief and individuals only
survive for a few weeks, even though the flight season of some species is much longer
because individuals can emerge over an extended time period.
Once mature, both males and females return to water, with the main aim of locating
mates and to breed. Males will seek to establish territories and mate with as many
passing females as possible. Mating involves males clasping the females to form
mating pairs which are able to fly although often in a less controlled manner than
individuals. In some species (e.g. darters), the females in tandem with a male, will
oviposit into the water, whereas in others (e.g. hawkers), the females oviposit on their
own, finding sites around the breeding area.

Males and females
Most dragonflies exhibit dimorphism so that the males and females can usually be
distinguished by their different colourations on the thorax, abdomen and wings. For
some species however the differences are more subtle and careful study of the anal
appendages is needed. Males tend to be more brightly coloured and more obvious
because, depending on the species, they are often holding a territory by either resting
on a prominent perch or by patrolling the area on the wing.

Dragonfly Habitats and Sites
Oxfordshire
Oxfordshire was enlarged in the 1974 Local Authority reorganisation that led to the
inclusion of the Vale of White Horse which had previously been in Berkshire. Current
recording systems for dragonflies are based on the vice-county system, in which there
is still a distinction between the original Oxfordshire (VC23) and the Vale of White
Horse which is regarded as part of Berkshire (VC 22). This paper, however, covers
the full area of the present “ceremonial” County of Oxfordshire.

Geology and location
Both Brownett (1996) and Brucker et al. (1992) provide information on the geology
of Oxfordshire; the latter especially has a detailed account, which is not repeated here.
In summary, however, all of Oxfordshire lies over calcareous Cretaceous and Jurassic
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systems of rocks consisting of chalk and limestone hills with clay vales. Hence the
bodies of water have a strong tendency to be base rich, i.e. non acidic.
This geology has a major influence on the dragonfly species to be found in the
County. The lack of acidic habitats such as heaths, bogs, moors and mires limits
species diversity, as does Oxfordshire’s inland location.

Habitats and Sites
Overview
All dragonflies require water for breeding, but some species, especially the larger
ones such as hawkers, may wander some distance from their breeding site and can
hence be found almost anywhere.
Nearly any body of water, provided the water quality is sufficiently high and there is
at least some emergent vegetation, is likely to attract species typical of the base-rich
underlying geology of the County. Shallow pools and lakes with emergent vegetation
and at least some sunny areas are probably the sites with the highest species diversity
but even small, shady garden ponds can support some species, including substantial
numbers of Southern Hawker larvae (see the Section on Southern Hawker).
The running waters in rivers and streams are also very important habitats for many
species, most notably the Club-tail, with the River Thames holding a nationally
important population.
Most of the water bodies without flow (lakes, pools, ponds etc.) in Oxfordshire are
man-made. Gravel and mineral extraction have had a major impact over the last few
decades and new workings are still occurring. Once the resulting pits have flooded,
this leads to new lakes and pools, some of which are good dragonfly habitats.
Other notable artificial water bodies include storm-water (or balancing) ponds that are
a feature of the numerous new housing estates being built across the County. Some of
these have come to prominence in the last few years as important habitats, with a few
attracting rare or very-localised species such as Scarce Blue-tailed Damselfly.
These man-made developments mean that Oxfordshire now has far more sites for
dragonflies than at the start of the 20th century when the oldest retrievable records date
from (see the Section on Dragonfly recording and on-line databases). As a result, it is
almost certain that dragonfly numbers have substantially increased in the last 100+
years. The significant increase in species diversity that has taken place is well
documented and can be attributed not only to extra habitat but also to climate change.
The absence of any areas of acid bogs or mires means that some species such as
Golden-ringed Dragonfly, Common Hawker and Black Darter are extremely rare and
do not breed in the County. However, there are isolated fragments of alkaline fen that
support three species normally only associated with acidic conditions (Southern
Damselfly, Keeled Skimmer and Small Red Damselfly).
For an account of the current state of all of Oxfordshire’s habitats for nature, see
Phillips (2017).
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Otmoor RSPB
The RSPB reserve at Otmoor (Figure 1) now comprises a managed habitat of nearly
400ha of wet grassland, a 22ha reedbed and hedgerows. The wet grassland is fed by
ditches, criss-crossed with shallow pools.

Figure 1. Otmoor: view from the bridleway over the ditch out onto
Greenaways.
In terms of abundance, species variety and number of records, Otmoor is probably
Oxfordshire's premier dragonfly site, despite the limited public access to the wet
areas. Early in the season, Otmoor is notable for Hairy Dragonfly and good numbers
of Four-spotted Chasers.
Later in the season, large numbers of Black-tailed Skimmers appear, along with good
numbers of Southern and Brown Hawkers. Towards the end of the season, Common
and Ruddy Darters, as well as Migrant Hawkers are likely to be seen. Less common
species include Downy Emerald, Beautiful Demoiselle and (recently) Small Red-eyed
Damselfly.
In June 2020, immature Southern Migrant Hawkers were found on the western side of
Otmoor – a county first. There were subsequent sightings of adults later in the season,
with further records in 2021. So far however this species has been elusive and only
ever seen in small numbers (1-2). Also in 2020 and 2021, small numbers of Willow
Emerald Damselfly, another new species for the County, were found, mainly on the
Roman Road behind the car park.
Disused Gravel Pits
Oxfordshire contains large numbers of disused, water-filled gravel pits with varying
levels of attractiveness to dragonflies. Access to many can be problematic so
recording is patchy with most observations coming from local reserves or those pits
with public access. Some important but unknown sites could well exist hidden from
general view. Conservation threats to these sites are significant with management
needed to prevent them becoming overgrown and, in some cases, drying out.
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The good example of this type of habitat is at Radley where there are several lakes
with public access, and The Earth Trust is now managing the area for the benefit of
the wildlife. Orchard Lake (Figure 2) is probably the best for dragonfly species
diversity as it is shallow with extensive emergent vegetation. A wide range of both
damselflies and dragonflies can be found here, all through the season.

Figure 2. Orchard Lake, Radley. One the best sites for dragonflies in
Oxfordshire.
Notable species at this site include:







Most of the common damselflies and dragonflies found in the County
Emerald Damselfly
Hairy Dragonfly
Southern, Migrant and Brown Hawker
Emperor
Downy Emerald

Rarities have included Lesser Emperor (1-2 records), Red-veined Darter (2 records)
and Willow Emerald Damselfly.
Storm-water (balancing) ponds
Storm-water or balancing ponds are a feature of new housing estates, of which there
are now many in Oxfordshire, with more being built all the time. Some of these ponds
have become notable sites for dragonflies, with a few containing rare or localised
species.
The first such pond to come to prominence was at Longford Park, Banbury where
Scarce Blue-tailed Damselflies were found in 2020 for the first time in Oxfordshire in
about 20 years. A single record of the highly localised Keeled Skimmer also came
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from that site in 2020. The damselflies were also found in 2021, so appear stable at
present.
In 2021, a storm-water pond in Didcot was also found to have Scarce Blue-tailed
Damselflies and others had Small Red-eyed Damselfly, which is also a localised
species. The storm-water pond at Grove Meadows (Figure 3) was also found to
contain a good variety of the commoner species in 2021, as well as the County’s
highest numbers of Small Red-eyed Damselfly.

Figure 3. The storm-water pond at Grove Meadows. The best site for
Small Red-eyed Damselfly in Oxfordshire in 2021.
With other ponds being created all the time, it well worth seeking these out and
checking their dragonfly population. A threat to these sites is that with little
management they may become less attractive for dragonflies.
Ponds
Even small ponds, including those in gardens can contain important numbers of
various species, including Emperor and Southern Hawker. For example, in a small
(2.5m2) shaded pond in Steeple Aston, up to 40 Southern Hawker exuviae have been
recorded in a single season (D. Dunn Pers. Comm. 2021).
In 2021, the ponds at the Boundary Brook Nature Reserve, Oxford (Figure 4) were
found to have seven species with one record of the localised Emerald Damselfly.
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Figure 4. The Garden Pond at Boundary Brook Nature Reserve, Oxford.
A good spot for photography of dragonflies in flight.
The larger ponds at the Trap Grounds Nature Reserve, Oxford (Figure 5) have been
covered almost daily for several years recently by one very dedicated recorder and, as
a result, are probably the best studied in the County. As many as 22 species have been
seen here (Burch and Devine 2021). In addition to most of the common species
expected in the County, this site now has the best population of the recently arrived
Willow Emerald Damselfly, as well as occasional Emerald Damselfly, Downy
Emerald and Beautiful Demoiselle. There was even a Club-tail from the nearby River
Thames once.

Figure 5. The Dragonfly Pond at the Trap Grounds Nature Reserve,
Oxford. A good location for emerging Southern Hawkers © Nicola
Devine.
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The ponds and scrapes by the River Thames at Farmoor Reservoir (Figure 6) are also
attractive to a good range of the commoner species, including good numbers of all the
hawkers, especially Hairy Dragonfly early in the season and Migrant Hawker later on.

Figure 6. Shrike Meadow, viewed from the hide.
Calcareous (alkaline) fens
The three reserves around Cothill contain nationally rare fragments of calcareous fen
and moss-rich mire communities together with associated wetland habitats. Although
their underlying geology is calcareous, between them the Cothill reserves have small
populations of three species more normally characteristic of acidic conditions Southern Damselfly, Keeled Skimmer and Small Red Damselfly. This may be
explained by the presence of deep deposits of peat overlying the calcareous rocks in
some of the areas.
Dry Sandford Pit BBOWT reserve (Figure 7) has an area of this fen which supports
Southern Damselfly and also Keeled Skimmer. The nearby Cothill Fen/Parsonage
Moor area has further examples of this habitat with Parsonage Moor tending to be the
drier with some reeds. Cothill Fen NNR has a tiny, deeper pool surrounded by
hazardous boggy areas. These sites between them have all three of the key species for
this area. There have also been some records of Variable Damselfly records from
Parsonage Moor.
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Figure 7. Dry Sandford Pit BBOWT reserve. A notable site for Keeled
Skimmer and Sothern Damselfly.
Smaller examples of this very rare habitat are also found in the Lye Valley, Oxford
and Sydlings Copse BBOWT reserve further to the north, from where there have been
recent Keeled Skimmer sightings, with the suggestion of breeding at the former site.
Rivers
The main river in Oxfordshire is the River Thames which supports huge numbers of
Banded Demoiselle along its full length. Other species to be found include Red-eyed
Damselfly, Emperor and recently, Hairy Dragonfly. White-legged Damselfly is also to
be found locally, notably between Culham and Clifton Hampden.
It is however the Club-tail for which the River Thames is known to contain a
nationally important population. This is an elusive species; more often than not
observers find only exuviae typically on man-made structures such as bridge
abutments, walls or wooden posts. Finding an emergent or recently emerged adult is
less common but these are recorded annually in small numbers, usually downstream
from around Radley with the Cholsey/Goring stretch of river being favoured. The
railway bridge downstream from Goring is probably the best place for emergent Clubtails and exuviae (Figure 8). It is one of the few sites regularly visited by out of
county dragonfly enthusiasts.
This species is also recorded less often on the upper stretches of the river, upstream
from Oxford, and probably therefore occurs in low numbers along almost the entire
length of the river in the County.
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Figure 8. Gatehampton railway bridge downstream from Goring. The
premier site for Club-tails and probably the most famous dragonfly site
in Oxfordshire.
Less is known about the dragonflies supported by the River Cherwell and especially
the River Thame. However, a good population of Beautiful Demoiselle was recently
found on the River Cherwell, near Oxford which is unusual given the slow running
nature of this river.
Streams
The many streams in Oxfordshire typically contain good populations of Banded
Demoiselle, and, in some cases, e.g. Letcombe Brook, the rarer Beautiful Demoiselle
can also be found in the same areas.

Dragonfly recording and on-line databases
iRecord and NBN Atlas
The systems for recording dragonflies nationally have improved immensely in recent
years with the availability of on-line databases, which can be accessed by all. This has
led to a surge in records received since around 2017.
The iRecord on-line database is where most dragonfly records are now initially
entered and many observers submit their sightings directly using this system.
Previously, the British Dragonfly Society (BDS) had maintained a Dragonfly
Recording Network (DRN) which became known as the BDS Recording Scheme, for
the period 1800-2000.
Recently, the dragonfly records from other databases have also been imported into
iRecord, including those from BTO BirdTrack, the Garden Bird Watch, and, most
recently, iNaturalist.
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The ultimate repository for the entries in iRecord is the on-line National Biodiversity
Network (NBN) Atlas which has more extensive facilities than iRecord for mapping
and record download. The information in iRecord is now regularly uploaded to the
NBN Atlas, whereas previously this was only done intermittently.
Hence the NBN Atlas now contains a remarkable store of historical dragonfly records
going back in some cases to around 1900 or even earlier. An important advantage of
the NBN Atlas for the purposes of this paper is that it allows all records for the current
County of Oxfordshire to be analysed (D. Hepper Pers. Comm. 2021) whereas
iRecord is based completely on the vice-county system.
For comments on the quality of the data within the NBN Atlas, see the Section on
Relative recording frequency analysis.
The on-line tools available within the NBN Atlas have allowed the distribution maps
for all the species shown in the Section on the Dragonflies and Damselflies in
Oxfordshire to be derived, in conjunction with a county boundary map available from
the ArcGIS on-line database. In addition, an analysis of the number of records for four
different time periods has been performed using the tools available in the NBN Atlas.
The majority of the distribution maps shown below were derived from all records for
each species up to and including 2019. However, in a few cases the maps were replotted when the 2020 and then the 2021 records became available. The figure
captions indicate when this was done.

Numbers of NBN records and species
Figure 9 shows the total numbers of dragonfly records in the NBN Atlas for the three
decades since 1990. In addition, the total is shown for all previous records prior to
1990, some of which date back to around 1900. It can be seen that prior to 1990 the
number of records was comparable to the totals for the two subsequent decades. The
number of records for 2010-2019 is more than double the totals for the previous two
decades.

Figure 9. Numbers of historical records in the NBN Atlas records
20

The total number of records for Oxfordshire when this analysis was performed was
almost 32,000. The distribution by species of this total is given in Table 1, which
shows the total number of records to 2019 for each species, and these numbers as a
percentage of the overall total number of dragonfly records.
There are currently 37 species on the Oxfordshire list, of which 29 are current regular
breeders. The remainder are mainly occasional vagrants with no evidence of current
or recent breeding. There have been no records of Black Darter since at least 1986 and
hence it is now considered absent.
Table 1. Numbers of records for each species
Species

Number of
records

% total

Rank

Regular current
breeder

Common Blue Damselfly

4317

12.74

1

●

Blue-tailed Damselfly

3258

9.62

2

●

Banded Demoiselle

2833

8.36

3

●

Common Darter

2745

8.10

4

Brown Hawker

2162

6.38

5

●
●

Azure Damselfly

2132

6.29

6

●

Emperor Dragonfly

1703

5.03

7

●

Large red Damselfly

1658

4.89

8

●

Southern Hawker

1542

4.55

9

●

Red-eyed Damselfly

1494

4.41

10

●

Migrant Hawker

1436

4.24

11

●

Black-tailed Skimmer

1280

3.78

12

Ruddy Darter

1167

3.44

13

●
●

Four-spotted Chaser

1015

3.00

14

●

White-legged Damselfly

943

2.78

15

●

Broad-bodied Chaser

898

2.65

16

Club-tail

592

1.75

17

●
●

Southern Damselfly

515

1.52

18

●

Downy Emerald

396

1.17

19

●

Keeled Skimmer

330

0.97

20

●

Beautiful Demoiselle

313

0.92

21

●

Emerald Damselfly

313

0.92

22

●

Hairy Dragonfly

242

0.71

23

●

Small Red-eyed Damselfly

163

0.48

24

Small Red Damselfly

135

0.40

25

●
●

Variable Damselfly

130

0.38

26

●

Common Hawker

53

0.156

27

Lesser Emperor

28

0.083

28

21

Willow Emerald damselfly

24

0.071

29

●

Scarce Blue-tailed Damselfly

17

0.050

30

Southern Migrant Hawker

15

0.044

31

●
●

Black Darter

13

0.038

32

Yellow-winged Darter

7

0.021

33

Red-veined Darter

5

0.015

34

Scarce Chaser

2

0.006

35

Golden-ringed Dragonfly

1

0.003

36 =

Vagrant Emperor

1

0.003

36 =

Relative recording frequency analysis
Method
The dragonfly records within the NBN Atlas are, in most part, a non-standardised adhoc collection of observations submitted by recorders. The minimum information for
each record generally comprises the identification of the species, date and location. In
addition, there can be useful further information on the numbers of individuals seen,
different life stages, and recently, in some cases, photographs which are useful for
confirming (or otherwise) identification.
The quality of some of the records in the NBN Atlas is questionable in terms of
identification accuracy. This seems to be a particular issue for some of the extra data
now being incorporated into the NBN Atlas (e.g. Garden Bird Watch). As an example
of this issue, a recent review of new records from iNaturalist, all of which were
accompanied by photographs, found a number of identification errors. The most
common issues were confusion between the similar species pairs of Common Blue
and Azure Damselflies, as well as between Common and Ruddy Darter. There were
even some examples of Blue-tailed Damselfly being mis-identified as the very
different Common Blue Damselfly.
In addition, some records have been found to have locational errors, due to the wrong
Ordnance Survey grid coordinates being entered. These errors, which can be corrected
if recognised, are easier to find in the relatively small numbers of records of county
rarities (e.g. some Golden-ringed Dragonfly and other records from the New Forest
had been entered exactly 100km north of their correct location, apparently placing
them in the west of Oxfordshire!). The presence of duplicates of records can also
cause issues with attempts to perform any quantitative analysis.
For dragonflies, there are few standardised surveys such as the BTO breeding bird
survey which are excellent tools for assessing trends in absolute numbers over time. A
notable exception here are the BBOWT transect surveys of the Cothill reserves that
have provided invaluable data annually for almost the last 20 years. Due to the
standardised methodology used in these transects, absolute trends in population can be
derived from the results.
Despite these limitations with the NBN Atlas data, it is of interest to investigate what
can be learned about any historical trends in the available records. The British
Dragonfly Society has for example recently published an ambitious UK wide analysis
of historical dragonfly records (Taylor et al. 2021). This gives the results of applying
an advanced statistical analysis method known as Occupancy Modelling (Van Strien
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et al. 2013) to UK dragonfly records from 1970 to the present day. Occupancy trends
are given for all UK species, which are taken to indicate how the abundances of
species have changed over time since 1970. The effects of the hugely increased
observer coverage over this time period are said to have been allowed for by the
advanced statistical analysis methods used.
As an alternative, this paper gives the results of a straightforward and more
transparent approach to quantify how the numbers of records of an individual species
have changed over time, relative to the total number of records available. The effects
of changes in observer coverage are allowed for, at least to first order, by a simple
normalisation process, as described below.
The main aim of this analysis is to show how the recording frequency of an individual
species has changed over time, relative to the total number of records received in each
time period. This then shows if a species is being recorded more or less frequently,
relative to all other records, as a function of time.
To minimise statistical fluctuations this analysis has been performed over just four
time periods, these being the three decades 1990-1999, 2000-2009 and 2010-2019. In
addition, all records prior to 1990 are included in a single period, as a further
subdivision in time was not considered justified given the limited numbers of records.
The numbers of records for all species in these time periods are given in Table 2
together with normalisation factors, fall(i), which are the numbers recorded in each
time period, i, divided by the total number of records over all time periods (i.e.
31911).
Table 2. Numbers of records for all species in the time periods
Time period

Total

Normalisation factor, fall(i)

Pre 1990

4479

0.14

1990-1999

7054

0.22

2000-2009

5769

0.18

2010-2019

14609

0.46

All years

31911

1

The number of records of each species in each of these four time periods was then
found from the NBN Atlas. These numbers were normalised to have a total of one for
the species, and then further normalised using the factors, fall(i), shown in Table 2.
The relative recording frequency Ri for each time period i was found from the
following equation:
𝑅𝑖 =

𝑛𝑖

(1)

𝑁 .𝑓𝑎𝑙𝑙 (𝑖)

Where
ni

was the number of records for the species in time period i.

N
was the total number of records for the species for all four time periods, i.e.
the sum of ni over all 4 time periods.
fall(i)

was the normalisation factor for time period i for all species (see Table 2).

23

Hence for a species that did not change its relative number of records over time, the
derived values, Ri, would be one for all time periods. If a species was recorded more
frequently in recent years, an increase in the relative recording frequency would be
obtained. Conversely, a species that was recorded less often would result in a relative
recording frequency that decreased.
This process is illustrated in Table 3 and Figure 10 for the most frequently recorded
species, Common Blue Damselfly. Note in this example the total number of records,
N, for all years is 3882.
Table 3. Relative recording frequency analysis results for Common Blue
Damselfly
Time
period

Number of records, ni

(Number of records ni)/N

Pre 1990

412

0.11

1990-99

799

0.21

2000-2009

698

0.18

2010-2019

1973

0.51

All years

3882

1.00

In Figure 10, the normalised number of records for Common Blue Damselfly (orange
line) approximately follows the normalised total number of records for all species
(blue line), which shows a strong increase in the most recent decade (2010-19).
However, after normalisation, the black line shows that the number of records for
Common Blue Damselfly has increased for each time period relative to the total
number of records, from a value of 0.76 pre-1990 to 1.11 for 2010-19.

Figure 10. Illustration of analysis for Common Blue Damselfly.
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Correspondence between relative abundance and recording
frequency
It is tempting to assume that there is a direct correlation between the relative
abundance of a species and the relative recording frequency values derived from the
above analysis. For example, if a species were to become more abundant, relative to
all species, it should be seen more often, and its relative recording frequency value
would correspondingly increase.
However, it is important to note that there are some effects that may complicate the
relationship between relative abundance and relative recording frequency, and make
the correlation less than 100%, as follows:
Cothill reserves – BBOWT transects
The records of the three special species to be found at the Cothill reserves (Southern
Damselfly, Small Red Damselfly and Keeled Skimmer) have included, since the mid2000s, data from regular transects of the BBOWT reserves at Cothill (Parsonage
Moor and Dry Sandford Pit). These transects were performed almost weekly during
the season and have provided a larger number of records of these rare species than
would be expected if only causal records were present in the database.
Plots showing summaries of the BBOWT transect data for these key species are
shown below in the section on Dragonflies and Damselfiles in Oxfordshire.
Dedicated observers
It is likely that dedicated dragonfly observers will tend to be prepared to travel and
seek out rarer species more often than those with a casual interest. As an example,
since about 2010, knowledge of the Cothill sites, and the special species they hold,
has become more widespread at the same time as the number of keen dragonfly
recorders has increased.
The combined effects of the BBOWT transects and increased observer coverage must
have contributed to the observed increases in the relative recording frequencies of the
three localised species found here over this time period. For these species, much more
detailed information on the actual populations of these species at these sites can be
obtained from the BBOWT transect survey data.
The dedicated observer effect will also tend to increase the numbers of records of
other scarce species, such as the recently arrived Southern Migrant Hawker and
Willow Emerald Damselfly.
Increased recent number of records from more casual recorders
An opposite effect may well currently be taking place with iRecord now readily
available to all on-line. Since around 2017, this has a resulted in a large increase in the
total number of records each year (doubling or more). Many of these additional
records are from casual observers who tend to preferentially record the more
widespread commoner species. This will have the effect of reducing the relative
recording frequency of rarer species compared with the commoner species.
Examining the NBN data for effects such as these is not straightforward and is beyond
the scope of this paper.
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Overall changes in abundances
This analysis makes no attempt to estimate how the overall abundance of dragonflies
in Oxfordshire has changed over time. On average, the absolute populations of all
species could have increased or decreased over the time period of the analysis without
any effect on the relative recording frequency values. This is due to the normalisation
of the results by the total number of records received in each time period.
The derived relative recording frequency values should however provide some
indication of how the abundances of particular species have changed over the four
time periods used in the analysis, relative to the total numbers of records received,
although the complicating effects described above need to be borne in mind when
interpreting the results obtained.

Results of the analysis
All species
The method described in the section above was applied to all species excluding those
with small numbers of records for which the values would be too affected by
statistical uncertainty to be meaningful.
Table 4 shows the values obtained for relative recording frequency Ri (see equation
(1) above) for the four time periods for different species, ordered by an index of
increase. This index was derived from the Ri value for 2010-2019 minus the average
of the Ri values for the two earliest periods (pre 1990 and 1990-1999).
Table 4. Results of relative recording frequency analysis results for all
species, excluding those with low numbers of records
Pre
1990

199099

20002009

20102019

Index of
increase

Small Red-eyed Damselfly

0.00

0.00

0.48

1.99

1.99

Keeled Skimmer

0.41

0.05

0.40

1.88

1.65

Hairy Hawker

0.60

0.12

0.20

1.86

1.50

Southern Damselfly

0.00

0.28

1.61

1.41

1.27

Red-eyed Damselfly

0.42

0.73

1.06

1.29

0.71

Migrant Hawker

0.40

0.86

0.87

1.30

0.67

Ruddy Darter

0.42

0.93

0.96

1.23

0.55

Small Red Damselfly

1.29

0.21

1.05

1.27

0.52

Black-tailed Skimmer

0.49

1.05

1.17

1.07

0.30

Common Blue Damselfly

0.76

0.93

0.99

1.11

0.27

Southern Hawker

1.05

0.71

0.94

1.14

0.26

Common Darter

0.85

0.90

1.05

1.07

0.19

Emperor

0.46

1.26

1.07

1.01

0.16

Four-spotted Chaser

0.58

1.18

1.01

1.04

0.16

Large Red Damselfly

0.86

1.01

1.15

0.98

0.04

Banded Demoiselle

1.01

1.04

1.04

0.96

-0.07
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Broad-bodied Chaser

1.03

1.18

0.81

0.98

-0.13

Blue tailed Damselfly

1.12

1.17

1.02

0.87

-0.27

Beautiful Demoiselle

0.85

1.43

0.96

0.86

-0.28

Emerald Damselfly

1.54

0.93

0.81

0.94

-0.29

Azure Damselfly

1.59

0.86

0.91

0.92

-0.31

Brown Hawker

1.16

1.17

1.07

0.84

-0.32

Variable Damselfly

2.47

0.55

1.34

0.63

-0.87

White-legged Damselfly

1.03

1.72

1.43

0.47

-0.90

Downy Emerald

0.47

2.72

0.95

0.35

-1.24

Club-tail

2.42

1.28

0.58

0.60

-1.25

Species showing large increases
The table above is topped by Small Red-eyed Damselfly, that was first recorded in
2006, and has increased significantly since then to occupy many sites scattered across
the County.
The high ranking for the very localised Keeled Skimmer is mainly a result of a very
low recording frequency in 1990-1999, combined with a strong showing in the most
recent period, 2010-2019. This may be an example of the “Cothill effect” outlined
above, i.e. the increase in records has been influenced by increased observer interest,
and the addition of records from the BBOWT transect surveys.
However, the more quantitative BBOWT transect data also indicates a substantial
increase in population of this species at two sites over the same time period. It is
perhaps also notable that this species has very recently (in the last 1-2 years) shown
signs of colonising other sites, e.g. the Lye Valley in Oxford, although this expansion
is too recent to show up in the present analysis and has involved only a handful of
records.
Hairy Dragonfly (ranked third in Table 4) also shows a very strong increase in relative
recording frequency, which corresponds to a clear expansion in numbers and sites
occupied in the most recent period, 2010-2019.
Another localised species showing a strong increase is the Southern Damselfly which
has always been confined to the Cothill reserves. There were no records of this
species pre-1990, with only a small number in the following decade. Since the turn of
the century at least, this species has been present at one or more of the Cothill
reserves. The increase in observed recording frequency may be another example of
the “Cothill effect”, but, as with Keeled Skimmer, the BBOWT transect data itself
shows a major increase in population at one of the sites surveyed (Parsonage Moor)
since around 2017.
Species showing large decreases
The species showing the largest decreases in Table 4 include Variable Damselfly,
White-legged Damselfly, Downy Emerald and Club-tail. With the exception of
Downy Emerald, there has been recent concern nationally about the status of these
species. This suggests this analysis can be a useful tool in identifying species that
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have genuinely decreased significantly in abundance in recent years, as well as
increased.
Club-tail has been the subject of a national BDS survey in 2017 (British Dragonfly
Society, 2017), which was repeated in 2018 (British Dragonfly Society, 2018). In
Oxfordshire, these surveys confirmed that Club-tail is an uncommon and elusive
species. It is clear, given the accounts of large numbers in Brownett (1996), that this
species has declined significantly since the pre-1990 period. Its current stronghold is
the River Thames downstream from around Cholsey/Goring. It is particularly scarce
upstream of Abingdon/Radley with few records over the last ten years or more. There
is however little evidence for a further decline since 2000 in the relative recording
frequency analysis given here.
The apparent decline in Downy Emerald is more unexpected and may be influenced
by observer coverage effects. For example, between about 1990 and the early 2000s,
there were several records from sites in the north of Oxfordshire, whereas there have
been none subsequently. This is likely to be due to a lack of observer coverage at
these northern sites this century.
White-legged Damselfly also shows a substantial decline in relative recording
frequency, but this again could be in part due to observer coverage effects. For
example, recently hitherto unknown sites for this species along the River Thames
downstream from Culham have been located by knowledgeable observers specifically
searching for this species. This suggests this species may occur more widely along the
River Thames than current records suggest.
Variable Damselfly is currently a very localised species with only one known regular
breeding site. Hence a real decline in the species this century may well have occurred.

Phenology – first and last dates
Brownett (1996) gave information on the flight periods of dragonflies, based on dates
for the first and last sightings of adults. In order to obtain current information, for
comparison with the Brownett dates, all the NBN Atlas dragonfly records for
Oxfordshire were downloaded. These were then sorted in such a way as to provide
first and last dates for those records stated to be adults.
In doing this, some anomalies were found, such as some very early dates which must
have been of larvae but had apparently been misclassified as adults. In addition, when
looking for extreme values in large datasets there is always a likelihood of some other
errors being found. Indeed, for some species there appeared to be issues over
identification with some very early or late records almost certainly being caused by
erroneous identification. When this was considered likely, a conservative approach
was adopted and the earliest or latest dates with identification by an experienced
observer was used instead. This was however not necessarily a fully reliable process,
and there were some uncertainties remaining in the dates found.
Table 5 shows the first and last dates for all species, excluding rarities, derived as
above from the current NBN Atlas data, compared with the corresponding
information from Brownett (1996). In all cases, the first dates from the NBN Atlas
were earlier than those from Brownett by between 9 and 43 days, with the average
being 27 days. In addition, in nearly all cases, the NBN last dates were later than those
given in Brownett (1996), with the mean difference being 20 days. Hence, on average,
the flight periods of all species have apparently increased by a remarkable 47 days.
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(Note that this is also the average of the increases in flight periods derived
individually for each species).
One potential factor causing the apparently longer flight periods derived from the
NBN Atlas is the size of the NBN dataset which is clearly substantially larger than
that available to Brownett (1996), given the huge increase in recording since 1996. In
two cases, the last dates from the NBN Atlas are from records prior to 1996, which
Brownett was presumably unaware of (or had potentially discounted due to doubts
over identification). Given the much larger NBN dataset, it is statistically very
probable that the extreme values of first and last dates will be respectively earlier and
later than the corresponding dates from Brownett (1996).
Quantification of the magnitude of this important effect is beyond the scope of this
paper, but it is also very likely that the effects of climate change are being seen in this
analysis. It is surely notable that the great majority of dates given in Table 5 are from
the 21st century.
Phenology studies of other species such as birds have shown progressively earlier
breeding in spring in recent times, and this is also seen for dragonflies as is shown in
Table 5. Similarly, late season species are unsurprisingly being seen much later into
autumn now than previously. For example, the last date for Common Darter in the
NBN Atlas was 27th November, compared with 5th November given by Brownett
(1996).
It is however less expected that all species appear to be extending their flight periods
both earlier and later. The largest extension is a surprising 93 days for Four-spotted
Chaser, which may relate to gaps in the smaller dataset used by Brownett for his
analysis, or an error on his part, instead of a genuine increase.
It is therefore unclear how much of this large apparent average extension in flight
periods is genuine, given the significant effect of increased observer coverage.
Table 5. First and last dates obtained from the NBN Atlas records,
compared with those from Brownett (1996).
First Date
Species

Last Date

NBN
Atlas

Brownett
(1996)

Days
earlier

NBN
Atlas

Brownett
(1996)

Days
later

Beautiful Demoiselle

04/05/2020

15-May

11

21/08/1996

18-Aug

3

Banded Demoiselle

23/04/2004

04-May

11

04/10/2012

17-Sep

17

Emerald Damselfly

20/05/2020

29-May

9

27/09/2013

23-Sep

4

Willow Emerald
Damselfly

11/08/2020

-

-

22/09/2020

-

-

White-legged
Damselfly

24/04/2005

31-May

37

04/09/2007

14-Aug

21

Large Red Damselfly

05/04/2020

02-May

27

25/09/2011

06-Aug

50

Small Red Damselfly

02/06/2011

-

-

08/10/2012

-

-

Southern Damselfly

19/05/2018

-

-

31/08/2010

-

-

Azure Damselfly

22/04/2020

16-May

24

08/10/2012

09-Sep

29

Variable Damselfly

29/04/2017

17-May

18

29/08/1981

29-Aug

0

Common Blue
Damselfly

12/04/2020

16-May

34

25/10/2010

01-Oct

24

29

Blue-tailed Damselfly

25/04/2011

07-May

12

06/10/2012

01-Oct

5

Red-eyed Damselfly

20/04/2011

25-May

35

25/09/2013

05-Sep

20

Small Red-eyed
Damselfly

02/06/2020

-

-

11/09/2012

-

-

Hairy Dragonfly

19/04/2007

16-May

27

06/07/2013

09-Jul

-3

Migrant Hawker

01/07/2018

01-Aug

31

19/11/2015

27-Oct

23

Southern Migrant
Hawker

15/06/2020

-

-

20/08/2020

-

-

Southern Hawker

16/05/2004

07-Jun

22

25/10/2011

11-Oct

14

Brown Hawker

27/05/1990

18-Jun

22

08/10/2012

23-Sep

15

Emperor Dragonfly

02/05/2004

06-Jun

35

21/09/2005

25-Aug

27

Common Club-tail

05/04/2003

05-May

30

05/08/1992

13-Jul

23

Downy Emerald

14/04/2017

26-May

42

15/08/1997

01-Aug

14

Four-spotted Chaser

23/04/2011

05-Jun

43

22/09/2013

03-Aug

50

Broad-bodied Chaser

08/04/1999

04-May

26

20/09/1996

15-Aug

36

Black-tailed Skimmer

01/05/2007

10-Jun

40

23/09/1987

29-Aug

25

Keeled Skimmer

22/05/2018

11-Jun

20

08/10/2012

20-Sep

18

Common Darter

03/06/2011

29-Jun

26

27/11/2019

05-Nov

22

Ruddy Darter

29/05/2020

02-Jul

34

25/10/2017

02-Oct

23

Average change

27
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Dragonfly and damselflies in Oxfordshire
Beautiful Demoiselle Calopteryx virgo
The stunning Beautiful Demoiselle (see Figure 11) usually starts to emerge in May
and has an extended flight season until September.

Figure 11. Beautiful Demoiselle (male) on Otmoor
30

Its preference is for fast-flowing, clean gravely or sandy streams usually in heathland
and moorland areas (Brooks and Lewington 2002). As there is none of this habitat in
Oxfordshire, Beautiful Demoiselle is unsurprisingly far less common than Banded
Demoiselle with a scattering of records (Figure 12). Its ranking in terms of numbers of
records is 21 (Table 1), compared with Banded Demoiselle which is third.

Figure 12. All NBN Atlas records for Beautiful Demoiselle
Brownett (1996) mentions the River Swere in north Oxfordshire as a stronghold to at
least the early 1990's. There is an old cluster of records from the north of the County,
with a growing number from various sites in the south, including Letcombe Brook in
East Hanney (2004), the rivers Ock and Windrush, as well as the Thames at Tadpole
Bridge.
In the County, it is clear that this species inhabits a broader range of habitats than its
preferred clean, fast-flowing streams. There are for example several confirmed
sightings from Otmoor, where there is little running water, and it can be found in
small numbers along the main rivers, as well as some streams. Recently, a particularly
strong breeding population was discovered on the slow moving River Cherwell, north
of Oxford, alongside Banded Demoiselle.
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Over the last few years this species appears to be expanding its range, and is
increasingly moving into sites where only Banded Demoiselle was found previously.
This trend is not apparent in the results from the relative recording frequency analysis
which show an almost constant trend since the pre-1990s (Figure 13). This may be
due to the current range expansion only taking place over the last few years, with too
few additional records to significantly affect the average for 2010-19. Alternatively,
this apparent range expansion may be due only to increased observer coverage and
expertise in separating it from Banded Demoiselle. (Females look very similar, and
even males can be confused by those with little dragonfly experience).

Figure 13. Relative recording frequency analysis for the demoiselles.
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Banded Demoiselle Calopteryx splendens
Banded Demoiselle (Figure 14) is a delightful and very obvious early/mid-season
species.

Figure 14. Banded Demoiselle (male) at Buscot
It is found widely across Oxfordshire (Figure 15), with large numbers of records
along all the major flowing waters. It can be very numerous in many places,
especially along the full length of the river Thames. It is ranked third in terms of total
number of records (Table 1).
Banded Demoiselle can also be found in smaller numbers on lakes and ponds,
although Brownett (1996) suggests that it does not breed there.
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Figure 15. All NBN Atlas records for Banded Demoiselle
The results from the relative recording frequency analysis (Figure 13) show an almost
constant trend since the 1990s, which suggests a very stable population.
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Emerald Damselfly Lestes sponsa
Emerald Damselfly (Figure 16) is a mid-season species with a local distribution
within Oxfordshire (Figure 17). In terms of total number of records, it is ranked 22
(Table 1), which makes it a notable species.

Figure 16. Emerald Damselfly (male).
Brownett (1996) considered it to have a “not scarce” abundance and its relative
recording frequency (Figure 18) shows a small decline since the pre-1990 time period
and then stable values thereafter.
There is a strong cluster of records for Otmoor, which was the premier site for this
species. It appeared to then decline there, with for example no records in 2015 and
2016. However, since then it has been recorded more frequently again, possibly due to
increased coverage by those searching for Southern Migrant Hawkers and Willow
Emerald Damselflies.
Elsewhere it occurs in small numbers at several scattered sites. It has been
consistently reported from Radley Lakes but only intermittently at other sites, e.g.
those around Faringdon (Buscot Park, Faringdon Folly Park Pond) and the Trap
Grounds in Oxford.
Recently there have been records from a few of the storm-water ponds at new housing
estates, including those at Longford Park, Banbury, and near Wantage. One was found
in 2020 at a small pool in the Boundary Brook Nature Reserve, Oxford.
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Figure 17. All NBN Atlas records for Emerald Damselfly

Figure 18. Relative recording frequency analysis for the Large Red
Damselfly and scarcer damselflies.
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Willow Emerald Damselfly Chalcolestes viridis
Willow Emerald Damselfly (Figure 19) is a late season species that arrived from
continental Europe in the east of England in 2011. Since then, it has been
progressively expanding its range in westerly and northerly directions.

Figure 19. Willow Emerald Damselfly (male) at Shillingford
The first probable Oxfordshire record was on 10 September 2019 at the unlikely
location of a dried-up pool in the middle of Wytham Woods. No photo or description
was provided but the observer was experienced with this species. At the time, this was
the furthest west record of Willow Emerald Damselfly in England.
In 2020, there were confirmed records from three sites – a single at Radley Lakes,
Otmoor (small numbers of males and females) and the Trap Grounds where a
breeding colony with more than 10 individuals was found, with ovipositing noted. In
2021, further range expansion occurred, with records from sites along the River
Thames in the south east of the County (North Stoke, Shillingford and Cholsey) and
also further upstream at Pinkhill Meadow, Farmoor. However smaller numbers were
recorded at the 2020 sites of Otmoor and the Trap Grounds. See Figure 20 for the
current locations of all records to date.
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Figure 20. All NBN Atlas records for Willow Emerald Damselfly including
2021.
In future, it is very likely this species will rapidly expand its range and may even
become relatively common within a few years.
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White-legged Damselfly Platycnemis pennipes
White-legged Damselfly (Figure 21) is a mid-season species typically found on
bankside vegetation along rivers and streams.

Figure 21. White-legged Damselfly (male) near Buscot Lock
It is most usually found along the main rivers, such as the Thames and Cherwell (see
Figure 22).
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Figure 22. All NBN Atlas records for White-legged Damselfly including
2020
Brownett (1996) considered it to be a fairly numerous breeding species, reaching high
abundance in places.
Currently, it is localised but reasonably common in its preferred habitat, e.g. near
Goring railway bridge. Increased observer coverage has shown it to be present at
several sites along the Thames downstream from Abingdon/Culham. There is also a
population in atypical habitat at the BBOWT reserve of Lambs Pool in the north of
the County.
Its County ranking in terms of overall numbers of records is 15 (Table 1) but there has
been a progressive decline in its relative recording frequency since 1990-1999 (see
Figure 18). Nationally, this species is giving cause for concern over its reducing
abundance and the British Dragonfly Society has been seeking to monitor its status by
performing surveys. A possible cause for its decline could be reduced water quality in
our major rivers caused by increased raw sewage discharges and farm pollution.
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Large Red Damselfly Pyrrhosoma nymphula
Large Red Damselfly (Figure 23) is widely distributed (see Figure 24) and is usually
the first species of the new season to be seen.

Figure 23. Large Red Damselfly (male) at Barton Field
It occurs in a variety of habitats such as ponds, lakes, rivers and ditches. Good sites
include Otmoor, Farmoor (Pinkhill), Radley Lakes, Barton Fields, Dry Sandford Pit,
Faringdon Folly Park Pond etc. It is ranked 8th for total number of records, see Table
1.
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Figure 24. All NBN Atlas records for Large Red Damselfly
Brownett (1996) considered it to be fairly numerous. There is no sign of any
significant long-term changes in its numbers, as its relative recording frequency is
very stable over all four time periods, see Figure 18.
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Small Red Damselfly Ceriagrion tenellum
Small Red Damselfly (Figure 25) is a mid-season species, generally restricted to
acidic habitats such as mires, heathland and bogs.

Figure 25. Small Red Damselfly (male) at Cothill NNR.
It is a very localised species in Oxfordshire, with records largely restricted to the
Cothill area (see Figure 26).
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Figure 26. All NBN Atlas records for Small Red Damselfly, including
2021.
Brownett (1996) refers to the population at Cothill NNR, where it may have been
continuously present since the first records in 1910! There is, however a long gap in
the NBN records between 1950 and 1980, which may have been due to lack of
observer coverage.
Nowadays, Cothill NNR remains a favoured site, but it can also be found at the
adjacent Parsonage Moor. Additionally, there is a scattering of records from Dry
Sandford Pit. In 2021, for the first time ever in Oxfordshire, singles were seen well
away from these reserves, at Radley Lakes (about 6km from Cothill) and at a stormwater pond near Cholsey (about 20km away).
In terms of total number of records, Small Red Damselfly is ranked 25 (see Table 1).
This overstates in abundance due to high levels of interest in this special species
amongst keen recorders.
The relative recording frequency plot (Figure 18) shows no substantial changes,
bearing in mind the comparatively small number of records available. Despite the
records from regular transects at the BBOWT reserves of Parsonage Moor and Dry
Sandford Pit, the “Cothill effect” shown by the other special species (Southern
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Damselfly and Keeled Skimmer), is not so apparent in the relative recording
frequency plot (Figure 18). This may be due to the main population of Small Red
Damselfly being at Cothill Fen NNR which is not covered in these transects. The
comparatively low recording frequency for 1990-99 may well have been due to lack
of observer coverage during that decade.
Figure 27 shows the maximum number of sightings per visit at the two BBOWT
Cothill reserves, derived from the BBOWT transect data, for the years 2004 to 2021.
At Dry Sandford Pit there have only been infrequent records of 1 or 2 individuals per
visit, which are probably wanderers from the other nearby reserves, without breeding.
At nearby Parsonage Moor, there has been small but relatively consistent numbers
since the start of the surveys in 2004, with a maximum of 11 individuals counted in
2013. There are also likely to be comparable numbers at the adjacent Cothill NNR,
which have not been included in these transects.

Figure 27. Maximum number of sightings per visit for Small Red
Damselfly at the two Cothill BBOWT reserves from 2004 to 2021.
In future, it seems unlikely that this species will expand its range due to lack of
suitable habitat, although it will be interesting to see if there are any further records
away from the Cothill reserves, as there were in 2021.
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Southern Damselfly Coenagrion mercuriale
Southern Damselfly (Figure 28) has a mid-season flight period and is highly localised,
being confined entirely to the three reserves at Cothill (see Figure 29) with no records
from anywhere else.

Figure 28. Southern Damselfly (male) at Dry Sandford Pit
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Figure 29. All NBN Atlas records for Southern Damselfly
The Cothill population is very isolated with the nearest other sites being those at the
northern edge of its New Forest stronghold, some 80km to the south. How Southern
Damselfly arrived at Cothill is something of a mystery as this is not a species known
for its dispersive behaviour. A suggestion that it was introduced has never been
substantiated.
The first record was of a single insect at Cothill Fen NNR in July 1991, and Brownett
(1996) considered it a scarce vagrant to Oxfordshire, citing only this record. However,
in August 1996 there were records of 2-5 insects at nearby Dry Sandford Pit. Since
then, it has been seen annually, at one or other of the three Cothill reserves, apart from
in 2001 which was probably a gap caused by a lack of observer coverage, due to the
Foot and Mouth epidemic that year.
The relative recording frequency analysis (Figure 18) shows clearly this pattern, with
a small number of records in 1990-99, followed by much higher values in the two 21st
century decades since. The recording frequency for 2010-19 is slightly lower than for
the previous decade, despite the “Cothill effect” mentioned earlier that might be
expected to cause an apparent increase.
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Figure 30 shows the maximum number of sightings per visit at the two BBOWT
Cothill reserves, derived from the BBOWT transect data, for the years 2003 to 2021.
At Dry Sandford Pit numbers were highest in the mid/late 2000s, with a remarkable
maximum of 106 seen on a visit in 2007. There was then an abrupt decline to a much
lower level until 2017 when numbers again increased before falling back in the last 23 years. At nearby Parsonage Moor, numbers were low until 2017. Since then the
population has maintained a high level, with an impressive maximum of 155 seen on a
single visit in 2021.
The increases at both sites in 2017, and subsequently at Parsonage Moor, may have
been due, in part at least, to progressive improvements in habitat management by
BBOWT over the last decade. These have included introduction of stock grazing and,
more recently, summer cutting of reeds to keep the runnels this species prefers open.
It is notable that Keeled Skimmer numbers also increased substantially in 2017 (see
below).

Figure 30. Maximum number of sightings per visit for Southern
Damselfly at the two Cothill BBOWT reserves from 2003 to 2021.
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Azure Damselfly Coenagrion puella
Azure Damselfly (Figure 31) is a common and numerous early season species. Along
with Large Red Damselfly, Azure’s are one of the first damselflies to be seen in the
new season.

Figure 31. Azure Damselfly (male) at Barton Fields, Abingdon
Azure Damselfly has a widespread distribution (Figure 32) and is mainly found on
ponds, lakes and other bodies of water without flow. There is a strong cluster of
records for Otmoor, where it can be abundant, early in the season when hundreds can
be found on a fine day. The best place here is along the sheltered stretch of the Roman
Road.
In terms of number of records, it is ranked 6th (see Table 1), but careful examination is
needed to separate it from the even more abundant Common Blue Damselfly.

49

Figure 32. All NBN Atlas records for Azure Damselfly
The recording frequencies for the commoner blue damselflies are shown in Figure 33.
Although the relative recording frequency for Azure Damselfly has surprisingly
decreased from the pre-1990 value, it has remained stable since then.
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Figure 33. Relative recording frequency analysis for the commoner blue
damselflies.

Variable Damselfly Coenagrion pulchellum
Variable Damselfly (Figure 34) has an early/mid season flight period, and may be
easier to locate early in the season before the other more common blue damselfly
species become too numerous. It is uncommon and localised, with only a few known
breeding locations at any one time (see Figure 35).

Figure 34. Variable Damselfly (male) at Barton Fields, Abingdon
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The NBN Atlas contains only 130 records for Variable Damselfly, with the first as
long ago as 1906. It has a ranking on numbers of records of 26, see Table 1.
Brownett (1996) considered it to be decidedly local, occurring at low abundance and
his distribution map showed its presence in only six 10km squares.

Figure 35. All NBN Atlas records for Variable Damselfly
There have been intermittent records of small numbers from the Cothill reserves for
many years but it appears to have declined at those sites with no records since 2017,
despite the regular BBOWT transects.
A site near Yarnton has held a small colony for several years, but observer coverage
here is limited. There were however six seen in 2020 at this site.
In 2015, several were found in a small area near a fishing pool by the River Thames at
Barton Fields, near Abingdon. This colony was still present in subsequent years up to
at least 2021 but in reduced numbers, with a few being found in the Barton Fields
pools. A few have also been seen in the nearby Radley Lakes area. In 2016 another
site was found at Iffley Meadows, but there were no further records.
The relative recording frequency analysis (Figure 18) shows pronounced fluctuations
between the different time periods, probably due to the small number of records
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available. There is however some evidence for a decline since the pre-1990 time
period.

Common Blue Damselfly Enallagma cyathigerum
Common Blue Damselfly (Figure 36) has an early/mid season flight period and is
widespread and abundant. It is probably the commonest damselfly and has the highest
number of records (Table 1).

Figure 36. Common Blue Damselfly (male) at the Lower Windrush Valley
Gravel Pits
As can be seen from Figure 37, it can be found both along rivers and also ponds, lakes
etc. It thrives particularly on ponds and lakes, such as those at disused gravel pits. It
can however be easily confused with Azure Damselfly, and careful scrutiny is needed
to reliably distinguish between the two. It is likely that the records of these two
species in the NBN Atlas are not 100% reliable for this reason.
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Figure 37. All NBN Atlas records for Common Blue Damselfly
Brownett (1996) also described it as an abundant breeding species. He refers to large
numbers, up to 5,000 being seen on an artificial lake at Wykham. The relative
recording frequency analysis shows a slight progressive increase since the pre-1990
period (Figure 33).
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Scarce Blue-tailed Damselfly Ischnura pumilio
Nationally, Scarce Blue-tailed Damselfly (Figure 38) occurs at a small number of
scattered sites mainly in southern England.

Figure 38. Scarce Blue-tailed Damselfly (male) at Longford Park,
Banbury
Some immature females occur in a striking orange form known as aurantiaca (Figure
38).

Figure 39. Scarce Blue-tailed Damselfly (female) of the form aurantiaca
at Longford Park, Banbury
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It is said to have very specific habitat requirements consisting of shallow water pools
with little vegetation. It can even occur at some mineral extraction sites with active
workings.
In Oxfordshire, it fully lives up to its name and is a very rare and highly localised
species, with only 16 records (removing one duplicate) up to 2020. Of these, there
were only four records prior to 2020, all from one recorder between 1990 and 2000.
Brownett (1996) mentions records from the Lower Windrush Valley Gravel Pits in the
early 1990's when they were being actively dug. There was then one more recent
record from the same general area in 2000 and one from a quarry near Woodstock.
There were then no records until 2020, when a new site at an overgrown storm-water
pond at Longford Park, Banbury was found on 19 June. This pond held several
individuals and breeding was clearly taking place. After the initial discovery was
publicised, it attracted considerable interest from the County’s dragonfly enthusiasts,
which resulted in the remaining 12 records, i.e. three times as many as Oxfordshire’s
total up until then! This site also held Emerald Damselfly and there was one report of
a Keeled Skimmer.
In 2021, there were further reports from Longford Park, Banbury and also a new site
was located in Didcot, again at a storm-water pond (Figure 40).

Figure 40. All NBN Atlas records for Scarce Blue-tailed Damselfly
including 2021
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In future, with many new storm-water ponds being created at the numerous housing
estates being built across Oxfordshire, it is possible that further sites will be found,
provided there is reasonable observer coverage.

Blue-tailed Damselfly Ischnura elegans
Blue-tailed Damselfly is an early/mid-season species. Immatures exhibit a range of
colour forms, with adult females being quite striking in either rufescens (reddish-pink
thorax) or violacea (violet thorax) forms (Figure 41).

Figure 41. Blue-tailed Damselfly (female) of the form violacea at the Trap
Grounds, Oxford
Blue-tailed Damselfly is one of the commonest damselflies both in Britain and in
Oxfordshire. Although it is not as numerous as Common Blue or Azure Damselflies,
it is very widespread occurring in all habitats likely to host dragonflies, from rivers to
lakes and ponds (Figure 42).
It is ranked second for total number of records (Table 1), just behind Common Blue
Damselfly. Brownett (1996) considered it to be widespread and abundant. The relative
recording frequency analysis shows almost constant values for this species over all
four time periods from pre-1990 to 2019 (Figure 33).
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Figure 42. All NBN Atlas records for Blue-tailed Damselfly
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Red-eyed Damselfly Erythromma najas
Red-eyed Damselfly (Figure 43) has an extended mid-season flight season and is
widespread, ranked tenth for total number of records (Table 1). It is often recorded
along the slow flowing main rivers, particularly the River Thames and also on lakes
and ponds (see Figure 44) where it favours floating vegetation.

Figure 43. Red-eyed Damselfly (male) at Barton Fields, Abingdon
At sites such as Faringdon Folly Park Pond, Red-eyed Damselfly it is usually to be
found on lily pads whereas the much less widespread Small Red-eyed Damselfly
prefers the algal mats.
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Figure 44. All NBN Atlas records for Red-eyed Damselfly
Brownett (1996) considered it to be fairly numerous but his distribution map showed
extensive unoccupied areas, mainly to the south and west of the County, which now
contain many records (see Figure 44).
The relative recording frequency analysis shows a progressive increase for this
species over all four time periods from pre-1990 to 2019 (Figure 33), so it may well
have expanded its range since the 1990s and earlier.
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Small Red-eyed Damselfly Erythromma viridulum
Small Red-eyed Damselfly (Figure 45) has a mid-season flight period and is another
species that has arrived from continental Europe relatively recently. It was first
discovered in Essex in 1999 (Brooks and Lewington 2002) and then rapidly spread
westward. Its preferred habit is generally small pools and lakes with a predominance
of floating algal mats on which it readily settles.

Figure 45. Small Red-eyed Damselfly (male) at the storm-water pond at
Grove Meadows.
It was first noted in Oxfordshire in 2006, when there were records from Appleford,
Launton near Bicester and Shellingford Pit, near Stanford-in-the-Vale. This latter site
then held varying numbers every year until its sad demise in 2017 when the site was
dry with no records. Nearby Faringdon Folly Park Pond then became the best site for
this very localised species.
After several years of being confined to a small number of sites, its range appeared to
expand dramatically in 2020 with records from many locations with no previous
records. The highest numbers came from Otmoor. In 2021, there were records from
further additional sites, with the highest numbers found at the storm-water pond at
Grove Meadows. Even with this expansion, it is still a localised and noteworthy
species (see Figure 46).
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Figure 46. All NBN Atlas records for Small Red-eyed Damselfly including
2021.
The relative recording frequency for Small Red-eyed Damselfly (Figure 18) reflects
well the progressive increase in sightings since 2006. In future it is likely this
damselfly will continue to increase its distribution, becoming more widespread.
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Hairy Dragonfly Brachytron pratense
Hairy Dragonfly (Figure 47) is seen early in the season, and it is always now the first
hawker to be recorded. It is a species that has become substantially more widespread
over the last 10-20 years, and now occupies several sites across the County. It can
now be found both along rivers (e.g. the River Thames) and at pools and lakes.

Figure 47. Hairy Dragonfly (male) on Otmoor
Surprisingly, given its current status, Brownett (1996) stated it was fast declining in
Britain and extinct in Oxfordshire, as there had been no records since 1984. However,
there were then a few sightings from Otmoor, starting in 1998 and by 2007 it was
being recorded annually. From about 2010, Hairy Dragonfly started its gradual
expansion of range being found at Radley Lakes.
In 2013 there were new site records from the Pinkhill reserve at Farmoor and
Whitecross Green Wood. In 2015, there were reports from more new sites - the
Barton Fields area of the River Thames, to the south of Radley Lakes and the
Parsonage Moor BBOWT reserve near Cothill. Since then, further first site records
have included the Trap Grounds in Oxford (2017). By 2020 this species was being
reported from many sites, including along the River Thames and it is no longer such a
localised species. Its stronghold however remains on Otmoor, as is well illustrated on
the current distribution map (Figure 48).
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Figure 48. All NBN Atlas records for Hairy Dragonfly, including 2021
Figure 49 shows a notable increase in relative recording frequency for the Hairy
Dragonfly for the most recent time period, which corresponds well with the
substantial increase in sites occupied detailed above.
In future it is likely that Hairy Dragonfly will continue to expand its range and
population and may even become as widespread as the other common hawkers in
Oxfordshire, but earlier in the season.
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Figure 49. Relative recording frequency analysis for the hawker
dragonflies.

Common Hawker Aeshna juncea
Common Hawker (Figure 50) has a mid/late flight season and occurs in acidic habitats
such as the heaths, moors and bogs found mainly in western and northern parts of
Britain. Hence it is unsurprising that it is a very rare species in Oxfordshire. Due to
the lack of suitable habitat, the main populations of this species are some considerable
distance away, e.g. the New Forest and Wales.

Figure 50. Common Hawker (male)
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There are only about 50 NBN Atlas records (of which several are duplicates). These
show a scattered distribution across the County (Figure 51). There are only a few this
century with a surprising small cluster of records in 2002/2003. Prior to that, there
were just three records in the 1990s with a few more in the 1980s. Since 2003, there
have been no credible records.

Figure 51. All NBN Atlas records for Common Hawker
Some of the historical records were from the Cothill reserves which also attract other
acid loving species. There is however major potential for confusion with the other
hawkers, especially Migrant Hawker, which looks very similar and also has a late
season flight period.
Without a photograph or at least a detailed description by an experienced observer,
any modern county records of this species would be considered to be unsubstantiated.
There must therefore be considerable doubt as to the veracity of many of the historical
records of this species in the County.
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Migrant Hawker Aeshna mixta
Migrant Hawker is a late season species, and together with Common Darter, is
generally the last to be seen in autumn. It is now a widespread and common species,
more often associated with lakes and ponds than rivers. Males tend to hover more
regularly than the other hawker species, affording good flight photographic
opportunities (Figure 52).

Figure 52. Migrant Hawker (male) in flight at Buckthorn Meadow,
Farmoor.
Notable sites include all those with ponds, pools, lakes etc, especially Otmoor, Radley
Lakes, Trap Grounds, Oxford and the meadows along the Thames at Farmoor (see
Figure 53).
It is ranked 11th on total number of records (Table 1), which is lower than both Brown
and Southern Hawkers.
Brownett (1996) stated it was a fairly numerous breeding species and that it had
increased substantially in Oxfordshire since 1980. Prior to that, in the 1940s, this
species was nationally an uncommon migrant from southern Europe (Brooks, 2002).
Hence Migrant Hawker was apparently one of the forerunners of those more recent
arrivals from the same region, such as Small Red-eyed Damselfly, Willow Emerald
Damselfly and Southern Migrant Hawker.
Figure 28 shows a progressive increase in relative recording frequency since the pre1990 period, so it has apparently continued to increase in the years following
Brownett’s publication.
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Figure 53. All NBN Atlas records for Migrant Hawker
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Southern Migrant Hawker Aeshna affinis
Southern Migrant Hawker (Figure 54) is a mid-season species that first colonised
selected sites in south-east England (Essex and Kent) about ten years ago. In the last
few years, it has been significantly expanding its range northwards and westwards.

Figure 54. Southern Migrant Hawker (male).
The first Oxfordshire record was of an immature on 15 June 2020 from the western
side of Otmoor. Further records of different immatures and, later, adults followed
from different locations all across Otmoor but it remained elusive throughout with a
maximum count of three. It is likely to have first bred, unnoticed, the previous year.
In 2021, there were further reports from Otmoor, but numbers generally seemed lower
than in 2020, probably due to less favourable weather, and disappointingly the species
was even more elusive.
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Figure 55. All NBN Atlas records for Southern Migrant Hawker, including
2021
In future, it is likely that this species will expand its range and begin to breed at other
suitable sites. A larger and easier to locate population on Otmoor is also eagerly
anticipated!
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Southern Hawker Aeshna cyanea
Southern Hawker (Figure 56) has a mid/late season flight period and is common and
widespread (see Figure 57). It breeds in a wide variety of habitats including even
small, shady garden ponds.

Figure 56. Southern Hawker (male) in flight near Shillingford.
Southern Hawker is ranked 9th in terms of number of records, see (Table 1) and is the
second most frequently recorded hawker, after Brown Hawker. As it ranges over
considerable distances from its breeding sites it can be found almost anywhere,
including gardens with and without ponds, and will often closely approach observers.
Brownett (1996) also considered it to be a numerous breeding species with his
distribution map showing occupancy of the great majority of 10km squares in
Oxfordshire.
Figure 49 shows no notable changes in its relative recording frequency from the pre1990 years to the present day.
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Figure 57. All NBN Atlas records for Southern Hawker
In a recent study of exuviae found at a small, shaded garden pond (area 2.5m 2) in
Steeple Aston, remarkable numbers were found in both 2020 and 2021 (D. Dunn Pers.
Comm. 2021). Analysis of the results (see Figure 58), showed higher numbers and
appreciably earlier emergences in 2020 than 2021. It is notable that 2020 had very
favourable weather conditions, compared to 2021 in which the poor spring weather
led to a very late season generally.
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Figure 58. Daily counts of Southern Hawker exuviae found at a small
garden pond in Steeple Aston (Dunn, 2021). The mean emergence date
in 2021 was two weeks later than in 2020.

Brown Hawker Aeshna grandis
Brown Hawker (Figure 59) is a mid-season species and the most frequently recorded
hawker (Table 1). It is ranked 5th in terms of total number of records. It has a very
widespread distribution (see Figure 60) and can be found along rivers as well as lakes,
ponds etc. Particularly favoured locations include Otmoor and the Thames-side
meadows at Farmoor where counts can be into double figures.

Figure 59. Brown Hawker (male) in flight at Shrike Meadow, Farmoor.
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Males are seemingly tireless fliers but females can often be approached quite closely
when ovipositing.

Figure 60. All NBN Atlas records for Brown Hawker
This was also a common breeding species in the 1990s (Brownett, 1996). Figure 49
shows a slight decline in its relative recording frequency from the pre-1990 years to
the present day.
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Emperor Dragonfly Anax imperator
The impressive Emperor’s (Figure 61) flight period is early/mid season, but it is
generally not seen until after the smaller Hairy Dragonflies have been on the wing for
some time. The Emperor is a common and widespread species, occurring at many
sites (see Figure 62) including both rivers and lakes and ponds.

Figure 61. Emperor Dragonfly (male) at Shellingford Pit.
Although the first records were in the 1940s (Brownett, 1996), there were then very
few records until the 1980s, when there were many. Brownett suggested there had
been a colonisation of the County around this time, which he attributed to the increase
in available habitat in the form of lakes at disused gravel workings. It may however
have simply been due to a general expansion in range by this species, as with Migrant
Hawker and others that have arrived more recently in Britain and then Oxfordshire
from continental Europe.
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Figure 62. All NBN Atlas records for Emperor Dragonfly
Emperor Dragonfly is the species highlighted in the recent BDS study (Taylor et al.
2021) as the one that has increased since 1970 the most in the UK as a whole, based
on Occupancy Modelling. In contrast, the analysis here shows that its relative
recording frequency in Oxfordshire increased since the pre-1990 period but that the
values thereafter showed no further increase, with a slight downwards trend instead
(Figure 49).
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Lesser Emperor Anax parthenope
Lesser Emperor (Figure 63) is a mid-season species that is a migrant from continental
Europe, mainly to southern England. It remains a scarce species nationally. Although
there is some evidence of local breeding, many of the sightings are thought to relate to
annual influxes of migrants.

Figure 63. Lesser Emperor (male) at Shellingford Pit .
In Oxfordshire it remains a frustratingly rare species with no apparent recent increase
in numbers, unlike neighbouring counties such as Berkshire. The first county record
was from Appleford in 2006, which was closely followed by sightings at Radley
Lakes in 2006 and 2007 and at Shellingford Pit, near Stanford-in-the-Vale in 2008.
Quite remarkably this last record was one of only eight in the entire country for that
year. After a few blank years, the next record was on 31 July 2011 at Pit 60, Standlake
Gravel Pits. The most recent report was of the first female for the County,
photographed near Drayton in late August 2020.
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Figure 64. All NBN Atlas records for Lesser Emperor, including 2020.
In future it seems likely that this currently very rare species in Oxfordshire will be
seen more often, as the effects of global warming increase.
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Vagrant Emperor Anax ephippiger
Vagrant Emperor is, as its name implies, a vagrant to the UK, although it is now being
seen with increasing frequency, usually at coastal sites.
Its presence on the Oxfordshire list is due solely to a brief sighting on 27 February
2014 of a large dragonfly at Pucketty Farm, Littleworth, near Faringdon. The observer
had very limited dragonfly knowledge and no photograph or detailed description was
obtained. However, from the time of year, the only plausible species of large
dragonfly was considered to be Vagrant Emperor. Remarkably, there was another
record of a large dragonfly crossing the M4 near Swindon, about a week later.

Figure 65. All NBN Atlas record for Vagrant Emperor
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Club-tail Gomphus vulgatissimus
The River Thames is one of the few rivers in to still retain a population of Club-tail
which is restricted to large lowland rivers in England and Wales. Recent emergents
have a yellow colouration (see Figure 66), but fully mature males, which are seen less
often, are greener above.

Figure 66. Club-tail (female) at Barton Fields, Abingdon
Club-tail is a charismatic species which attracts a high degree of observer interest,
including out of county recorders, in part at least because of its rare and elusive
nature. It is one of the few regularly breeding dragonfly species in Oxfordshire that
can be challenging to find, especially as an emergent or adult. Visits even to favoured
locations (e.g. Gatehampton Railway Bridge downstream from Goring) are often
unsuccessful. Finding exuviae is easier, particularly on man-made structures adjacent
to, or in the river, such as bridge abutments, walls or wooden posts. For example, at
the end of May, it is not unusual to locate half a dozen exuviae on the Gatehampton
Railway Bridge abutment.
The NBN Atlas records (Figure 67) generally show close correspondence with the
course of the river Thames in the County but with a few scattered outliers. Immatures
of this species are known to wander up to 10km from their emergence site before
returning a few weeks later to the river to breed. As evidence of this, there have been
recent records from some surprising locations such as Otmoor, and the Berkshire
Downs at Churn.
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Figure 67. All NBN Atlas records for Club-tail
Historically this species appears to have been substantially more numerous than it is
today, with Brownett (1996) reporting high totals such as 35 being counted along an
800m length of the Upper Thames in 1986. The days of such remarkable counts are
long gone.
Club-tail was the subject of a national BDS survey in 2017 (British Dragonfly
Society, 2017), which was then repeated in 2018 (British Dragonfly Society, 2018).
In Oxfordshire, these surveys confirmed that Club-tail is now an uncommon and
elusive species, with no sightings from many of the surveyed tetrads.
The relative recording analysis results (Figure 68) are consistent with a strong decline
since the pre-1990 period, although the values for the two decades in the present
century suggest a reduced but stable population.
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Figure 68. Relative recording frequency analysis for Club-tail and Downy
Emerald.
The remarkable weather during the “lockdown” spring of 2020, possibly combined
with a lack of boat disturbance, led to an unprecedented (in recent times) number of
Club-tails along both banks of the River Thames, generally downstream from
Abingdon. These included records of multiple emergences from the traditional site of
Gatehampton Railway Bridge as well as sightings of adults in at least one garden.
One observer did particularly well and found at least eight adults in the Cholsey area
alone. The NBN Atlas contains 32 records for 2020 which is much higher than most
years since 2000, although the first year of the BDS Club-tail survey (2017) produced
36 records no doubt due to the increased observer coverage. More normal numbers
were seen in 2021 when the spring weather was less favourable.
The Club-tail’s current relative stronghold is the River Thames around Cholsey and
particularly immediately downstream from Goring. It is apparently scarce upstream of
Oxford with only a few records over the last ten years or more. This may be in part at
least due to lower levels of observer coverage, although the BDS Surveys located very
few exuviae or adults on the upstream section of the Thames.
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Golden-ringed Dragonfly Cordulegaster boltonii
Golden Ringed Dragonflies (Figure 69) are normally associated with the acidic
conditions in the northern and western areas of Britain, but there is a small breeding
population on the heaths in the Bracknell/Crowthorne area of Berkshire.

Figure 69. Golden-ringed Dragonfly (male).
A wandering individual from here may account for the only Oxfordshire record of this
species. One was reported from Cholsey on 25 May 2012 by an observer experienced
with this large, difficult to mistake species. This date is however very early for this
species and there was no photographic confirmation of its identification. Hence there
is some uncertainty in this record.
There is a more recent, and better substantiated, record from just over the County
border in Buckinghamshire in July 2014, at a similar distance from the Berkshire
breeding area.
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Figure 70. All NBN Atlas records for Golden-ringed Dragonfly
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Downy Emerald Cordulia aenea
Downy Emerald (Figure 71) is usually seen in small numbers in early/mid-season and
favours ponds or small lakes with surrounding trees. It is uncommon and localised
(see Figure 72) with typically only a few records annually and is ranked 19th in terms
of total number of records, see Table 1.

Figure 71. Downy Emerald (male) in flight at Barton Fields, Abingdon.
Brownett (1996) described Downy Emerald as a scarce species with a northerly bias
in the County. From the 1980s to the mid-2000s, there was indeed a preponderance of
records from northerly sites including the Wychwood Forest SSSI/Cornbury Park
lakes, Sandford Park Lake, Rousham Ponds and Ditchley Park. These are also private
sites for which there is no general public access. From the mid-2000s until 2022 (see
below), there were no records from these northern sites, almost certainly due to lack
of observer coverage.
Prior to the mid-2000s, there were also a few records from sites in the south, including
the lake at Buckland House and the ponds at Little Wittenham Wood. Since around
2010, most records have come from tree-fringed sites currently favoured by dragonfly
enthusiasts including Otmoor, Radley Lakes and the nearby fishing pool at Barton
Fields, Abingdon.
The results of the recording frequency analysis (Figure 68) show a strong peak in the
1990-99 period, followed by a decline in the two following decades. It is however
likely that the peak in 1990-99 is an effect caused by a high level of observer
coverage of the species’ preferred sites in the north of the County in that decade, and
the decline in recording frequency since then does not reflect the species’ true status
in the County. Strong evidence in support of this hypothesis was obtained in 2022
when, even early in the season, up to 12 Downy Emeralds were found at Rousham
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(where none had been recorded since 2005), with ovipositing observed. A visit to
nearby Barton Abbey Lake, Steeple Barton also produced a record of three present.
The only previous record from this site was in 2006.
Hence these latest records strongly suggest there is still a thriving population of this
species in the north of the county at sites for which there had been no observer
coverage between the mid-2000s and 2022.

Figure 72. All NBN Atlas records for Downy Emerald
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Four-spotted Chaser Libellula quadrimaculata
Four-spotted Chaser (Figure 73) has an early to mid-season flight period and is a
reasonably widespread and fairly common species. It favours lakes, ponds and other
still water bodies, and is not usually to be found by rivers or streams.

Figure 73. Four-spotted Chaser (male) at Shrike Meadow, Farmoor.
Four-spotted Chaser is ranked 14th on total number of records (Table 1). The
distribution of records (see Figure 74), shows a cluster at Otmoor, where it can be
easily seen in some numbers on a fine early season day. Other favoured sites include
Radley Lakes, Faringdon Folly Park Pond, Trap Grounds and formerly Shellingford
Pit, before its sad desiccation due to drainage by the nearby quarry.
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Figure 74. All NBN Atlas records for Four-spotted Chaser
The relative recording frequencies for the three decades since 1990 are very stable
with a lower value for the pre-1990 period (see Figure 75). This may be due to the
increase in flooded gravel pits and other suitable habitats over the last few decades.
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Figure 75. Recording frequency analysis for chaser and skimmer
dragonflies.

Scarce Chaser Libellula fulva
Scarce Chaser (Figure 76) is a mid season species with a localised range in parts of
southern and eastern England and is usually associated with slow flowing rivers. The
city of Oxford is approximately in the centre of an almost circular gap in its
distribution in south-east England. The nearest colonies are in Northamptonshire and
Worcestershire with others to the south west and south east. There has been some
recent expansion in the range of this species but it is currently a very rare species in
Oxfordshire with just two confirmed records (see Figure 77).

Figure 76. Scarce Chaser (male).
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The now discontinued Dragonfly Recording Network (DRN), contained one
unconfirmed record from Cassington Gravel Pits in 1986 by an un-named observer.
This was not, however, mentioned by Brownett (1996) and it is not present in the
current NBN Atlas.
The first record, with photographic confirmation of identification, was on 6 July 2014,
of a male on Otmoor. The second record (also with photographic confirmation) was
from the River Thames at Pinkhill on 29 June 2018.
Since then there have been no further records, but given its increasing range in the
country, more records will hopefully occur in future.

Figure 77. All NBN Atlas records for Scarce Chaser
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Broad-bodied Chaser Libellula depressa
Broad-bodied Chaser (Figure 78) is found in early to mid-season and is similar in
distribution and abundance to the Four-spotted Chaser. It is ranked 16th on its total
number of records (Table 1).

Figure 78. Broad-bodied Chaser at Shellingford Pit (male).
Broad-bodied Chaser is quite widely distributed (see Figure 79) and favours areas of
standing water such as lakes and ponds and is not usually found by rivers or streams.
Although it may have a preference for smaller water bodies, it often occurs at the
same sites as Four-spotted Chaser, and, as with that species, there is a cluster of
records from Otmoor, and also to a lesser extent in the Faringdon area.

91

Figure 79. All NBN Atlas records for Broad-bodied Chaser
Brownett (1996) described it as fairly numerous and noted a tendency for it to occupy
small water bodies. The relative recording frequencies for all the time periods from
pre-1990 to 2010-19 are stable (see Figure 75).
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Black-tailed Skimmer Orthetrum cancellatum
Black-tailed Skimmer (Figure 80) has a mid season flight period, and similarly to the
Four-spotted and Broad-bodied Chasers is a reasonably widespread and fairly
common species. It favours lakes, ponds and other still water bodies, and is not
usually to be found by rivers or streams. Black-tailed Skimmers typically settle on the
ground and particularly favour water bodies with muddy or bare margins.

Figure 80. Black-tailed Skimmer at Radley Lakes (male).
In Table 1, it is ranked 12th, with over 1200 total records. There is again a
concentration of records from Otmoor and it can also be found at many other sites,
including for example gravel pits at Radley, Standlake and elsewhere.
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Figure 81. All NBN Atlas records for Black-tailed Skimmer
Brownett (1996) described it as not scarce with the best locations being gravel pit
complexes in the Thames Valley where Black-tailed Skimmer was an early colonist of
new workings. The relative recording frequencies analysis shows an increase of about
a factor of two after the pre-1990 period, but with almost constant values for the
subsequent decades (see Figure 75).
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Keeled Skimmer Orthetrum coerulescens
Keeled Skimmer is generally an acid water species and is probably a relatively recent
colonist to the County. It now occurs in some numbers at Dry Sandford Pit (since
2006) and at Parsonage Moor/Cothill NNR.

Figure 82. Keeled Skimmer at Dry Sandford Pit (male).
In 2020, there was a single record from a completely different site in the extreme
north of Oxfordshire - the storm-water pond at Longford Park, Banbury. In 2021,
records emerged of a male and an immature seen at the Lye Valley NR, Oxford, with
a male also reported the previous year. There was also a report of a male at Sydlings
Copse BBOWT. It is notable that all these sites, apart from the storm-water pond at
Banbury, contain rare examples of alkaline fen.
Brownett (1996) considered this species to be a scarce vagrant, with a few scattered
records dating back to 1898, including some from Cothill. At the time, however,
Keeled Skimmer was not considered to be a breeding resident.
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Figure 83. All NBN Atlas records for Keeled Skimmer, including 2021
Figure 84 shows the maximum number of sightings per visit at the two BBOWT
Cothill reserves, derived from the BBOWT transect data, for the years 2005 to 2021.
During this time, records at both sites have progressively increased with the most
significant changes taking place from 2017 onwards, which is also when numbers of
Southern Damselfly increased at these sites (see Figure 30). The largest count at
Parsonage Moor was of a remarkable 54 in 2020, with over 30 being counted at Dry
Sandford Pit in 2017. As already noted for Southern Damselfly, these increases may
have been due to progressive improvements in habitat management by BBOWT over
the last decade.
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Figure 84. Maximum number of sightings per visit for Keeled Skimmer at
the two Cothill BBOWT reserves from 2005 to 2021.
In future, it is possible that this species will become more regular away from its
Cothill strongholds, with the Lye Valley, Oxford seemingly the most likely site for a
new population.

Common Darter Sympetrum striolatum
Common Darter (Figure 85) has a mid/late season flight period and is usually the last
dragonfly species to be seen in the autumn. It is surely Oxfordshire’s most numerous
and widespread dragonfly, occupying a broad range of habitats including riverine and
still water habitats (see Figure 86).

Figure 85. Common Darter (male) in flight at Boundary Brook Nature
Reserve, Oxford.
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Common Darter is ranked fourth for total number of records (Table 1) and is the most
commonly recorded dragonfly.

Figure 86. All NBN Atlas records for Common Darter
Brownett (1996) also considered it an abundant and widely occurring species. The
relative recording frequency analysis shows a small upward trend throughout the time
periods (Figure 87) but it is unclear if this is due to a genuine relative increase in the
population of this very common species.
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Figure 87. Relative recording frequency analysis for darters (common
species only)
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Ruddy Darter Sympetrum sanguineum
Ruddy Darter (Figure 88) has an earlier flight period than Common Darter and is not
seen as late into the autumn. It is also a common and widespread species, but there are
significantly fewer records of Ruddy Darter than Common Darter - it is ranked 13th in
Table 1 with only half the number of records.
Ruddy and Common Darters are however quite similar in appearance, and can be
difficult to identify with 100% reliability, especially for the inexperienced observer. It
is therefore plausible that some Common Darter records actually refer to Ruddy
Darter (and possibly vice-versa).

Figure 88. Ruddy Darter (male) at Faringdon Folly Park Pond.
The distribution map (Figure 89) shows the usual concentration of records at Otmoor,
where it can be especially numerous and obvious with immatures resting along the
paths and bridleways. Elsewhere it can be found widely on lakes, ponds and other still
water bodies, but it is not generally to be found by rivers or streams.
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Figure 89. All NBN Atlas records for Ruddy Darter
Brownett (1996) stated it to be not scarce, with 14 of the County’s 10km squares
occupied. The relative recording frequency analysis (Figure 87) shows a progressive
increase in values, especially from pre-1990 to 1990-99. Hence it seems likely that the
relative increase in records of this species represents a genuine rise in its population.
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Black Darter Sympetrum danae
Black Darter (Figure 90) is a mid-season acid loving species which is not uncommon
in areas of Britain that contain suitable habitat. However, after removing probable
duplicates and recent erroneous records there are only six or seven distinct records of
this species (Figure 91) in the NBN Atlas for Oxfordshire, due to the lack of acidic
habitats in the County.

Figure 90. Black Darter (male).
The nearest breeding populations are in Berkshire, where it is localised and
uncommon.
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Figure 91. All NBN Atlas records for Black Darter, with obvious
duplicates and clearly erroneous sightings removed.
Brownett (1996) describes historical records from as long ago as 1926 when it was
reported as being a common breeding species at Cothill NNR, seen in summer and
autumn. However, the current NBN database contains only four records (of which two
are likely to be duplicates) from this site, between 1926 and 1948, which casts some
doubt on this claim. Brownett also stated that it had not been a common breeding
species for many years.
The next records were from Little Wittenham nature reserve in 1983 (two or three
distinct records) which were followed by one in 1986 from the surprising location of
Hill End Camp. In my view, the Hill End Camp record and some of the other
historical records may have been incorrect. Since then, there have not been any further
confirmed records, with two this century shown to be erroneous following further
checking.
Hence currently this species appears to be absent from Oxfordshire, although there is
always the remote possibility that wandering individuals may be encountered at one
of the Cothill reserves, which contain the best habitat for this species.
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Yellow-winged Darter Sympetrum flaveolum
Yellow-winger Darter is a scarce vagrant to Britain. In the past, there have been
occasional nationwide influxes of this species, but few recently, unlike some other
continental species that are expanding their range northwards.
Brownett (1996) mentions just 4 records, the most recent being from Clattercote
Reservoir in 1995, which coincided with an unprecedented influx of this species into
Britain. More recently, there was a record at Aston Rowant on 27 August 2006 which
again coincided with a national influx of this species. Since then, there have been no
further confirmed records, and very few nationally either.
Given that more recent reports of this species are occasionally received but have never
been substantiated, it is possible some of these historical records are erroneous, given
the potential for misidentification with other darter species (Common, Ruddy and
even Red-veined).

Figure 92. All NBN Atlas records for Yellow-winged Darter (note one
1926 record from “near Oxford” has been removed from this map, as its
location was only given to the nearest hectad).
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Red-veined Darter Sympetrum fonscolombii
Red-veined Darter (Figure 93) is a mid/late-season species that is uncommon in
Britain but is being increasingly recorded. Local breeding populations are regularly
supplemented by migrants from the continent.

Figure 93. Immature Red-veined Darter.
In Oxfordshire it is a scarce vagrant, with no suggestion of local breeding. Brownett
(1996) mentions just one record from the hot summer of 1976. This century, there
were records from Otmoor in June 2006 and Radley Lakes in June 2007. The next
record was of an immature from Radley on 13th September 2012, in a year during
which there were several records from Crookham/Greenham Commons in Berks.
There were no further records until 2020, when an immature was photographed at
Radley Lakes on 4th September at a very similar location to the one in 2012.
It is possible this species is under-recorded as immatures are difficult to distinguish
from the very similar and much more numerous Common Darter.
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Figure 94. All NBN Atlas records for Red-veined Darter, including 2020.
In future, this species should become a more frequent sighting, assuming the species
continues to increase in England.

Conclusions
The last publication covering the dragonflies and damselflies of Oxfordshire was 25
years ago. Since then, our knowledge of these charismatic insects has improved
immeasurably through substantially increased interest and much improved recording.
At least seven new species have been seen in Oxfordshire and the distributions of
many species have changed significantly, with several having dramatically expanded
their range.
This paper provides a timely update covering our current knowledge of the
dragonflies of Oxfordshire. A description of the current main habitats for dragonflies
in this county is given, together with information on the best sites. The Systematic
List given here covers all 37 species that have been recorded in the County, and is
illustrated with distribution maps for all species, derived from all records within the
National Biodiversity Network (NBN) Atlas database.
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Results are also given of an analysis which quantifies how the numbers of records of
an individual species have changed over time, relative to the total numbers of records
for all species. The main aim of this analysis was to show how the relative recording
frequencies of individual species have changed over time and so to highlight those
that have increased and those that have decreased, relative to the average number of
records received for all dragonflies.
Those species showing the largest increases in relative recording frequency are those
that have recently arrived in the County as part of general expansions of their ranges
firstly into England from continental Europe and then westwards across England. The
species showing the largest decreases are mostly those over which concern had been
expressed nationally.
For three special species, the results from the recording frequency analysis are
supplemented by summary plots of quantitative data from the BBOWT transect
surveys that have taken place over almost the last twenty years at two reserves at
Cothill. The survey data for two of the three species shows large increases in
population since 2017.
In addition, phenology data were obtained from the NBN Atlas for first and last
sighting dates and are compared with the corresponding information from 1996. It
was found that flight periods have extended both earlier and later in the season, with
the average extension being a remarkable 47 days. The possible reasons for this were
discussed, including increased observer coverage and climate change.
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