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Editorial

Being able to see the intricate details of myriapods and isopods is essential foccthatea
identification of many specimens, especially when distinguishing those that are morphologically very
similar. Our understanding of the total number of species has increased along with improvements in
microscopy, enabling the earlier British pioresuch as Newport and Pocock to realise that details of
their fine structure were importanOnce it was realised that there were too many species to be
described on the basis of a short, written description illustrations began to appear. These rabed on t
ability of the worker to accurately draw and recognise what they could see in addition to actually being
able to see tiny details. Today species are being distinguished on the basis of their genetic composition
but the ability toaccurately identify spgmens by their morphology is still necessary in advancing our
knowledge of distribution and ecology. Today most people have ready access to a camera on their
phone, and some of these can take exceptionally good images of small invertebrates. The taiiity t
photographs through a hand lens or down a light microscope boosts the magnification level and means
even tiny structures can now be photographed without specialist equipment. This can enable many
(although not all) of our British myriapods and isdpdo be identified to species without the need to

kill them. The combination of good quality images, bespoke apps like iRecord and an active network of
verifiers has not only produced some important information about species but has also encouraged new
people to get involved in biological recording and learning more about our species groups.

However, it is important to know the crucial parts of the animal to photograph to enable species
identification and, for unusual species, or those found in an unpaeds, the verifiers may need
additional images or, ideally, to see the specimen to be sure. Scanning electron microscopy (SEM) is
relatively old technology now but, unlike light microscopes, is still out of reach for most naturalists and
many researcmestitutes. However, having a better awareness of the structures you are trying to see with
a hand lens or microscope can be very helpful, and SEM images can be hugely useful in this respect.
Drawings depend on interpretation by the artist, and images ddight microscope can be subject to
distortion, in contrast SEM images are three dimensional and it is easy to see the various structures.
They can also be very beautiful and evoke a sense of wonder at details not visible to the naked eye and
the seemingl endless variety of our animals.

Paul Richards had an opportunity to use an SEM and BMIG was pleased to give a small grant to enable
him to mount and photograph a selection of millipedes from his collection. The results are shown in this
edition of the Blletin and will also be placed on the BMIG website under the relevant species. The
images are not intended to be a comprehensive image library, but Paul concentrated on those features
that are useful for distinguishing the species. The results will not dalip all of us looking at small
specimens and wondering about for example, the structure of the first pair of legs in males that are
normally difficult to see, or the details of complicated gonopods in the Chordeumatida. The images are
worth browsing formore general reasons too, the body ringslelagona(Chordeumatidagre clearly

very different to those of the Julida, the variation in setation in the Julida is easy to be seen and the
limbus (hind margin of each body ring) is clearly crenulatédliajulus nitidusand Haplopodoiulus
spathifercompared to the other Julids.

This volume of the Bulletin also includes a report of an ecological project on the woldgllmascus
riparius and Trachelipus rathkiin flood meadows along the River Avon. The former species has only
been known from Britain since 2022 so it is great to be able to improve our understanding of the
habitats it prefers and its ecological relationships with other woodlice. The authorsisaidoan
ingenious method of sampling using refugia in areas where timed sampling was difficult. There is scope
for many more ecological projects to be carried out without specialist equipment and we would be
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delighted to consider perts on these for theuBetin. We are a friendly editorial team and would be
very willing to help if you have no prior experience of publishing in similar journals.

Here we also report on the extension in range for a common British sgecikscia muscorunin
Spain. One peintial project could be to look in more detail at the ecological relationship between this
species anéhiloscia affini®

The BMIG field visits have been well attended in recent years and we encourage newcomers to
myriapods and isopods as well as thosdwibre experience, and especially attendees from outside the
British Isles. We include here a report of the 2023 meeting in Cannington, Somerset.
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Millipede (Diplopoda) identification characteristics viewed by
scanning electron microscopy

Paul Richards

E-mail: pedesnpods@yahoo.co.uk

Introduction

During 2024 | had been undertaking some high magnification imaging of butterfly wing scales as part of
a research project at the University of Sheffield. Thi®lved taking images at magnifications up to
x40,000 on a scanning electron microscope (SEM). When | finish working at the university, at the end
of February 2025, | had the opportunity to continue accessing the SEM as an external user for a short
time after my contract. During training in the use of the SEM | had used some invertebrate samples,
such as millipede (Diplopoda) genitalia and harvestmen (Opiliones) palpal structures and found that
they produced some interesting insights into their micrascapatomy. In order to investigate this
further and provide some valuable images to enhance existing identification material, | approached the
British Myriapod & Isopod Group (BMIG) for some funding to pay for continuing access to the
equipment.

Beyond he obvious differences in colour and size, the primary external features looked at for millipede
identification include the shape of tail proj ec
metazonite setae. However, as with many small inbeates, the most diagnostic identification
features for millipedes relate to structures associated with reproduction, such as those used for holding
the couple together in the mating process or for transferring sperm. Although the actual genitalia are
uswally concealed, these secondary sexual characteéistiesh as gonopods and other modified limb
structure® are often more obvious and highly distinctive. However, these features can be challenging
to observe under standard light microscopy. To help pdoptevigate through the descriptions in
identification keys and to shed some light on the characters that point to species identity, | attempted to
gather high magnification images of various millipede diagnostic characters using the electron
microscope.

Method

The project aimed to capture images of key identification characteristics of as many British species as
possible, at a resolution unattainable by standard light photography. These could show fine details of
key ID features to enhance other cuatr&eys and identification information and be shared as an
education and research resource for free via the BMIG website, social media and publications.

This use of the SEM hardly utilises its full potential for ultiigh magnification, as many of the
chaacters used for identification rarely required magnification beyond x600. However, the capacity for
creating high resolution images with a good depth of field means that the SEM reveals incredible detail
of features only hinted at by most macro light gigoaphy. At SEM magnifications, unique and
unimagined character details are revealed. However, there is little point in revealing the tiniest details if
these are not visible to the majority of people trying to identify specimens under light microScay.
morphological species splitting may well be valuable once genetic studies suggest new taxonomic
variations, but for this exercise, the aim is to support existing observable character recognition.

It was not possible to provide a standard set ofgasafor all British species, due to time/cost
constraints, specimen availability, preparation difficulties and the potential for imaging failures.
However, representatives of 40 species of millipede known from Britain in 2025 were scanned, at least
in pat. This was achieved by the author utilising material from his own collection and frorestmort
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targeted field collecting. This provided sufficient samples for a limited number of preparations within
the time restrictions to represent a reasonableadpoé taxonomic categories, with some key similar
species for comparative purposes where possible.

The main difficulty was in preparing undistorted specimens and mounting them successfully to show
characters in the right orientation. Each structure exead be dissected out and then slowly dried
without distortion. Material must be absolutely dry before entering the SEM vacuum chamber. Ideally
this can be achieved by using a critical point dryer or hexamethyldisilazane (HMDS) as a desiccating
medium, but these options were not available for preparation as an external researcher. Dehydration
was therefore undertaken by passing specimens through a series of progressively higher concentrations
of alcohol over a period of a few days. Each day the coratent of alcohol is increased by1®9%

until the specimens are in 100% ethanol. This is renewed a couple of times to ensure that all water has
been replaced. The specimen is then removed from the liquid and allowed to air dry for a few minutes.
It is then carefully placed on to an aluminium SEM mounting stub with conductive dsidela tape, in

the preferred orientatioffrigure 1: left & centre)This is then allowed to thoroughly dry for another day

or more before being scanned. For delicate specintiea final aikdrying stage can be undertaken in an
atmosphere of 100% alcohol (in an-aght box with a ball of cotton wool soaked in alcohol) to slow

the drying even further. Most diagnostic features in millipedes tend to derive from chitinousletadsk
structures, so can be dried in this way, without the distortion seen in softer tissues.

Figure 1: Specimens glued to aluminium stubs and coated with gold.

Before scanning, the dehydrated specimens on the stub are coated with a vergQihim) conductive

layer of gold(Figure 1) Because the specimens are fixed in this position on the stub, they can generally
only be viewed from a limited perspective, dependent on how effectively they were orientated before
being coated. Given the siznd delicacy of a specimen, it is not always possible to mount it in a
precise, preferred viewpoint.

Gonopods often needed to be dissected away from surrounding legs and body rings to reveal the
structures in a way that could be viewed by the microscdpsing fine forceps, and pins, the post
gonopod rings were pulled away to often allow the gonopods to be viewed in situ (Figigbt)l

Once dissected, the structures to be examined are initially kept in 70% alcohol (ethanol or IMS/IDA)
until dehydragd.

The microscope used to generate most of the images was a JEGROIBNA (Figure 2) (some initial

scans were undertaken on a Tescan Vega3). They use a beam of electrons to create an image of the
surface of the specimen, rather than light illuminangpecimen, as used in conventional microscopy.

A white-hot filament generates electrons which are focused in a beamto 20 kVolts on the object.

This electron beam is scanned across the surface of the object in a vacuum and the interaction of the
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beam with the conductive coating on the specimen releases secondary electrons. These are collected by
a detector to produce a digital i mage of the s
feature of SEM imaging is that only images of picgl surface structures are created, in monochrome,

with minimal transparency, so colour patterns are not captured. Features that are highlighted by
pigment, such as eye ocelli, are therefore more difficult to observe from only observing the surface
cutide (see Figure 3)

The focus, beam size and intensity, voltage, stigmatism, contrast and brightness can all be modified to
generate the best image. How the specimen is mounted impacts how well it conducts and what views
are possible. Due to the time magions on this project, the priority was to scan as many species as
possible, rather than spending the limited time on achieving the very best image resolution at several
magnifications. With an SEM it is very tempting to explore every tiny detail &tiggnifications, but

this does not provide material of use to anyone trying to separate species with a hand lens or under a
light microscope.

— . icpy

Figure 2 : The JEOL JSM-6010LA Scanning Electron Microscope (left), user interface and gold
sputter-coater (right)

Figure 3: Ocelli of Ophyiulus germanicusand Brachychaeteuma melanops
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Results

Preparation and scanning took 60 hours of which 17 hours was undertaken scanning on the SEM.
Approximately 221 images were taken with examples of 40 British spe€ies.primary aim was to

capture images of tails, gonopods and other secondary sexual characters. Specific comparisons were
also made of first leg modifications and coxal processes on the seconddgignaroiulusspecies and
projections on cardo andges of the cheeks of species, where appropriate. Tails or whole bodies of 16
species were scanned and gonopods of 35 species. Samples of these are shown in galleries 1 and 2.

Hopefully these images will offer some clarification in the identificatiorsiofilar species and new
insights, particularly into the anatomy of millipede genitalia and other characters which are described in
keys. Alongside existing macro images and drawings, it is hoped that they will bring some clarity for
beginners and experiead researchers alike.

The gonopods of five different specimensBobchychaeteuma bradeaeere scanned to try to capture
some of the variation known for this species (Clegg & Richards, 2007). Anterior median and lateral
horns differed slightly, but didot show the variation that was hoped for (Gallery 1.)

One pleasing result was the undistorted images of the ectoparasitic Riefies laboulbenioidesn
Cylindroiulus latestriatus(Figure 4.) It was expected that the dehydration process would create
distortion in the presumed softness of the fungal fruiting bodies, but they seemed to have dried very
successfully (Reboleiret al, 2018).

o, A

Figure 4: Fore legs ofCylindroiulus latestriatuswith Rickia laboulbenioidegungus x400
and fungus detail x1000

The SEM showed the dorsal glands on th® g of a maleChordeuma proximurtGallery 1) which
can be used to distinguish between this specie€andleuma sylvesti@o image)

Although the orientatin of theOphyiulus pilosuspecimen differs from that @phyiulus germanicys

there is still a noticeable difference in the hooked second leg structure. There is some indication of
subtle differences in the shape and mistalpture, but the process tha only found at the base of the
second leg oOphyiulus germanicus much more obvious (Galleryl.)

The variations in tail/telson/caudal projection structures speak for themselves (Gallery 2.) The SEM
images also show the basal attachment pointsdtae on the anal valves even where these have been
broken off, for example i€ylindroiulus parisiorunwith at least 5 setae per valve.

The various differences shown across the scans are likely to be genuikspéauies variations, but it is
also posdile that the small sample size presents atypical features and artificial abnormalities created by
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the SEM preparation methods. Gonopods are presented as they were dissected, as intact as possible, bt
often with lost flagellae, or indistinct positioningetveen brachit, prosomerite, mesomerite,
solenomerite and other structures. Each image should therefore be viewed with some caution, incase the
individual in question may not offer the most typical representation for the species. However, the ability
for revealing these potentially distinguishing and undescribed details shows the value that SEM imaging
has in helping to identify seemingly similar species.

If future access to SEM resources was secured, it would be advantageous to develop a more systematic
approach to imaging multiple specimens per species. This would be valuable for creating further
reference images to clarify and reinforce the revelations seen through the initial somewhat opportunistic
approach of this project.

The image files are avable to the BMIG committee for use as required. It is anticipated that the
images will be made more available as reference material within the species galleries on the BMIG
website fttps://bmig.org.uk/checklist/millipedehecklis). They may als@ppear on the Isopods and
Myriapods of Britain and Ireland Facebook group if helpful for recorders with identification

The most complicated aspect of the project was the dissection gratgiren of specimens and their
mounting on stubs. As this has now been undertaken, thecgatdd material can be-seanned if
opportunity arises. In particular it would be interesting to investigate if these or additional specimens
could be used to eate threaimensional views with rotational scanning electron micrography (rSEM)

to enhance the insights further (Reboletal, 2018, Cheungt al., 2013).

For all their value in showing accurate images of species ramatomy for identification, #re is no

doubt that scanning electron microscopes also offer inspirational images and insight that the general
public, as well as myriapod enthusiasts find fascinating. Hopefully these images will help to advance the
wider understanding and appreciationnallipedes and provide new detailed information for training
anyone wanting to become more involved or proficient in identification and recording. Such SEM
images offer an innovative, higfuality addition to enhance any future teaching or publicaiiornisis

field when presented alongside other species illustrations and photographs.
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Gallery 1: Comparison of millipede gonopods and secondary sexual
characters on SEM

All captions indicate original microscope magnification.
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Brachychaeteuma bradeagonopodsx170 Brachychaeteuma bradeagonopodsx55

Brachychaeteuma bradeagonopodsx300 Brachychaeteuma bradeagonopodsx300
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N2
4 ;“/}“\‘\,
Chordeuma proximungonopodsx150 Chordeuma proximunmgonopodsx100
(anterior upper left) (anterior upper left)

Chordeuma proximunmale ring XVI glands Chordeuma proximunmgonopodsx230
x170 (anterior upper left) (anterior upper left)
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Melogona gallicagonopodsx190 Melogona gallicavulva x230
(lateral, anterior left)

Melogona scutellarignale x65 Melogona scutellariggonopodsx160
(anterior upper left)

Choneiulus palmatusnale x65 Choneiulus palmatugjonopods x350
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Cylindroiulus caeruleocinctuggonopodsx33 Cylindroiulus caeruleocinctuggonopodsx70
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Cylindroiulus vulnerariusmale 1st legx270 Cylindroiulus vulnerariusgonopodsx150

Cylindroiulus latestriatusgonopodsx130 Cylindroiulus latestriatusmale x40
(with Rickiafungus on fore legs)
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Cylindroiulus apenninorumgonopodsx120 Cylindroiulus apenninorum1®leg x270

Cylindroiulus pyrenaicusgonopodsx140 Cylindroiulus pyrenaicuslst leg x190
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Cylindroiulus sagittariusgonopodsx150 Cylindroiulus sagittariuslst legs x190

Julus scandinaviuggonopodsx70
(posterior view)

W
{ b

Haplopodoiulus spathifegonopodsx60 Haplopodoiulus spathifemale 2" legsand penis
(anterior view) x140
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Ophyiulus pilosusggonopodsx230

Ophyiulus germanicusnale 2nd leg procesx330 Leptoiulus belgicusmale x50
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Polydesmus asthenestatgenopodsx500 Polydesmus denticulatugonopodsx110

Polydesmus coriaceugonopodsx110 Polydesmus coriaceugonopodsx85
(posterior view)
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Ophiodesmus albonanusale x 70 Ophiodesmus albonanugonopodsx270
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Gallery 2: Comparison of millipede tails/caudal projections on SEM

All captions indicate original microscope magnification

Tachypodoiulus nigex33 Ommatoiulus moreletk37

Cylindroiulus vulnerariusx80 Cylindroiulus punctatusx75
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Cylindroiulus latestriatusx100 Cylindroiulus caeruleocinctux55

(Anal spines absent)

Cylindroiulus apenninorumx80 Cylindroiulus pyrenaicusx85
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Cylindrodesmus hirsutux140

Haplopodoiulus spathifex65 Melogona gallicamale x60
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The distributions and habitat associations ofHyloniscus riparius(C.
Koch) and Trachelipus rathkii (Brandt) at a floodplain meadow on
the River Avon, Worcestershire

Amy Fleming and Andrew Cherrifl
L.2Department of Crop and Environment, Harper Adams University, Edgmond, Shropshire, TF10 8NB
! E-mail: ecologyblog101@gmail.com

2 E-mail: acherrill@harpeadams.ac.uk

Abstract

The distributions of the woodlous¢yloniscus ripariugC. Koch) and assodied species were surveyed

at a floodplain meadow site in Worcestershire comprising hedgerows, and grasslands with varying
amounts of rush tussocks. The most abundant associaf€raceelipus rathkii(Brandt). Both species

were found in piles of flood delsrimmediately adjacent to the river, in debris beneath a hedgerow, and
in the bases of rush tussocks within the meadtyloniscus ripariusvas strongly associated with flood
debris, both within discrete piles of debris immediately adjacent to theamewithin debris deposited
adjacent to, and within, a hedgerow. A small number of individuals were also found within rush
tussocks in the floodplain meadoWithin piles of debris, numbers d¢f. riparius were positively

related to the depth of materiah ¢ontrast, numbers @t rathkiiwere unrelated to the depth of material

and overall, the species was less strongly associated with flood debris; being equally frequent within
rush tussocks. Contrasting tH eiparsigpi® mdreesenditivedto st r i
moisture levels within its microhabitat. The survey also suggestsithgiarius may have the capacity

to spread from its riparian stronghold to other habitats provided a suitably moist microhabitat
comprising dead plant materiad present at the soil surface. As part of the survey, a method using
refugia made from rolled tubes of corrugated cardboard was found to have potential for detecting the
presence ofl. riparius, particularly when the refugia were dampened.

Introduction

The riparian woodlousElyloniscus ripariugC. Koch) is a small so#surface dwelling Trichoniscid, or
pygmy, woodlouse associated with moist, orgarmib microhabitats (Farmer, 2022). The species is
native to Central and Eastern Europe but has beardinted to areas of Russia, Northwest Europe, and
North America through anthropogenic activity (Gregory, 2024a). The species was recorded as new to
the United Kingdom in 2022 (Farmer, 2022). Studies in Russia and the United States of America
suggest thatH. riparius has negative impacts on native and established terrestrial isopod species
(Gongalskyet al., 2013). Competitive interactions have not been reported from Western Europe,
although the species appears to be expanding its range with new record®efgium, Netherlands,

and northwest France (reviewed in Gregory & Farmer, 2023).

The first record oH. ripariusin the UK was at Haines Meadow, one of a series of floodplain meadows,
known as Lower Moor River Meadows (LMRM) (Vale Landscape Heritaget,T2024), adjacent to

the River Avon in Evesham, Worcestershire (Farmer, 2022). It was subsequently found at additional
sites nearby and at Evesham Country Park about 8km upstream (Gregory, 2024a). In Europe, a frequent
associate oH. ripariusis Trachelpus rathkii(Brandt). Both species are tolerant of seasonal inundation
(Farkas & Vilisics 2008), and they coccur at LMRM (Gregory, 2024a).

Trachelipus rathkiihas a soutleastern distribution in the UK but is expanding its range and was
discovered at LMRM two years prior kb riparius (Farmer, 2021). The more widespread occurrence of
T. rathkii suggests thatl. riparius may be found elsewheieespecially as @th species are thought to
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be spread through anthropogenic activity (Gregory, 2024a). Moreover, while at sites in Worcestershire,
Hyloniscus ripariushas, to date, been found only within riverside flood debris (Gregory, 2024a, b), it
has been recorded mosédely in Europe and the United States of America, for example in glasshouses,
floodplain woodlands, and upland deciduous woodlots distant from water courses (Stoyenoff, 2001).
The speciesd microhabitat i s pr i maraljnogsortwoay da my
material at the soil surface (Farmer, 2022), hence a more widespread distribution might be anticipated
within the UK with further searching.

The recent discovery oH. riparius at LMRM presents an opportunity to investigate its labit
requirements and associations with other woodlice in the UK, particdlealshelipus rathkii In this

study, we report the results of a field survey conducted in 2025 at LMRM close to the original discovery
site ofH. riparius. Quantitative survey metkls, involving timed searching by hand and cardboard tube
refugia (Embry, 2020), were used to record the abundance of woodlice in flood debris, meadow
grasslands, and hedgerows immediately adjacent to the River Avon.

Study site

The study site was at Lowévloor River Meadows (SO 975 467) adjacent to the River Avon in
WorcestershireHyloniscus ripariuswas discovered in flood debris here and on the opposite bank, at
Haines Meadows, in April 2022. At both locations, piles of flood debris had been depesitea the
landward side of the raised riverbank and a jaostwire fence separating the embankment from
adjacent flood plain meadows (Farmer, 2022). At Lower Moor, the study site comprised the riverbank
and the adjacent flood plain meadow bounded by éredgs. Major habitats were mapped in the field
and digitised using Arc GIS in November 2024 (Figure 1).

Habitat
|___ Grassland

| Sparse Tussock
| Dense Tussock
2 | Northern Hedgerow
[ Southern Hedgerow
| Flood Debris

[ survey Site

T T T 1
100 Meters

Figure 1: The study site at Lower Moor River Meadows adjacent to the River Avon. Habitats that were
surveyed for woodlice are highlighted in colour.
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The site comprised of three major habitats: a) rough grassland and scrub on the riverbank, b) hedgerows,
and c) the flood plain meadow. The flood plain meadow was subdivided into three zones based on the
frequency of tussocks of Hard rudhncus inflexu@nd management. The zones within the meadow
were a) a strip around three margins, mown annually, with no rushes (Figure 2), b) a central area, with
an occasional hay crop being taken, and with roodess evenly scattered rush tussocks
(approximately 25%over) (Figure 3), and c) on the fourth side, an uncut margin dominated by rush
(90% cover) (Figure 4). Hereafter, these zones within the meadow are referred to as grassland, sparse
tussock grassland, and destassock grassland respectively (Figure 1)e Tireadow is grazed by cattle

each summer, although the timing varies depending on the weather, extent of grass growth and the
timing of any hay cut.

Figure 2: Floodplain meadow grassland lacking riissisocks adjacent to the southern hedgerow
(looking northeast in February 2025).
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Figure 3: Floodplain sparsdussok grassland
(looking northwest towards the northenedgerow in October 2025).
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Figure 4: Floodplain dens¢ussock grassland (looking northwest in October 2025).

In addition to Hard Rush, frequent species within the floodplain meadow were Tuftedré&sr
Deschampsia cespitosgCommon CouchElymus (Hytrigia) repens,Cr e st e dail Oynapous
cristatus Meadow Fescué&chedonorus pratens®ye Grasdoolium perenne  C ofook Dastylis
glomerataand Meadow BarleyHordeum secalinumalong with Common SorreRumex acetosa
Creeping ButtercugRanunculg repens DandelionTaraxacumagg., White ClovefTrifolium repens

Spear ThistleCirsium vulgareand Creeping CinquefoPotentilla reptans Other characteristic species
include Tubular Watedropwort Oenanthe fistulosaMeadowsweetilipendula ulmarigard Lady 6 s
SmockCardamine pratensié/ale Landscape Heritage Trust, 2024).

There was no cutting or grazing within the meadow during the study period. When the floodplain
grassland was surveyed, the rush tussocks were up to 50cm in height. The grasetsveam thssocks

was approximately-A0cm in height and lacked a thatch of dead plant material that typically builds up
in ungrazed pasture.

The rough grassland on the riverbank is largely unmanaged save for occasional targeted cutting to
maintain access @hg a footpath. Frequent species were Common CBucépensRye Grasd.olium

perenne  C ofook[d glomerata Yorkshire FogHolcus lanatus Cow ParsleyAnthriscus sylvestrjs
Stinging Nettle Urtica dioica, HogweedHeracleum sphondyliumBramble Rubus fruticosusagg,
DandelionTaraxacumagg., Greater PlantaiPlantago majoy Speatleaved Orachdtriplex prostrata

Spear ThistleC. vulgare and Wild TeaseDipsacus fullonumScattered scrub comprised Willdsalix

sp. and occasional Aldé&inus gldinosa

The two hedgerows were approximately 3m tall and 5m wide with agpolstire fence on either side.
The canopies comprised Hawtho@rataegus monogynand BlackthornPrunus spinosawith
occasional Dog RosRosa caninaBramblesR. fruticosusagg. ad NettlesU. dioica dominated the
ground flora.
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The meadow was flooded from th8 518" January 2025 and in the following week the distribution of
freshly deposited flood debris was recorded. Piles of debris were noted in three locations: a) on the
riverbank moreor-less at the same location observed by Farmer (2022) wheiparius was first
discovered (Figure 5), b) trapped against the fence between the meadow and the northern hedgerow
(Figure 6), and c) within the interior of northern hedgerowesPdn the riverbank were mapped as a

distinct habitat (Figure 1).

Figure 5: Piles of flood debris deposited between the River Avon and adjacent floodplain meadow at
Lower Moor River Meadows (left, looking southeast; right, looking northwest) in Ja@0agy The
southern hedgerow can be seen beyond the enclosed grassland in the left image.

Figure 6: Piles of flood debris trapped against the fence along the edge of the northern hedgerow
(looking northeast) in January 2025.
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