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Summary

This report describes surveys of flies at sandy exposed riverine sediment and forms part of a
series of projects based on the flies included in the Biodiversity Action Plan.

Eighteenrivers in England, Wales and Scotland were selected for survey on the basis of
their supporting populations of the BPS-listed Spiriverpa lunulata, Cliorismia rustica or
Rhabdomastix laeta, or whose sandy aspect suggested that high potential for these
species. Therevids were sought during unstructured searches lasting for about an hour.
The assemblage of flies using ERS was sampled using timed sweep-netting at 284 points
and suction sampling at 136 of these. Sampling was targeted at ERS rather than other
riverine habitats. Species in all well represented families except sphaerocerids were
identified.

Records of therevids were patchy. New sites were found for Cliorismia on the Wey, Rother
and Tay, and a previously known Rother population was found to be thriving. New records
for Spiriverpa were from the Lune, Coquet, Till and Breamish. Cliorismia was found new to
Scotland at two locations on the Tay and Spiriverpa was found to be widespread and locally
numerous on both the Spey and the Tay (including several apparently new populations).
Welsh sightings of both species duplicated previously known records.

A total of nearly 850 species were identified from the assemblage survey. The total for each
river ranged from 101 to 303 species on different rivers. Dolichopodids and ephydrids were
the dominant families in terms of both most species overall and mean species richness per
sample; about half the British fauna of these families was recorded. Hybotids, empids and
limoniids were also species-rich overall but limoniids had low mean species richness. This
was partly explained by having targeted sampling at ERS rather than better-vegetated
riverine habitat.

32 rare and 55 nationally scarce species were recorded, and another 11 ephydrids were
allocated provisionally to these statuses. Six were new to Britain: Hilara aartseni, H. tenella
(Empididae), Asyndetus latifrons and Rhaphium suave (Dolichopodidae), Meonura anceps
(Carnidae) and Rhabdomastix eugeni (Limoniidae). A scatopsid in Rhegmoclemina is new
to science. Several clearly new species of ephydrid were recognised, as were several
Platypalpus. Two species found at several sites had been added to the British list only
recently from other ERS surveys (Hoplolabis yezoana, Tachydromia edenensis).

Species were allocated to ERS fidelity classes. Eleven species had total fidelity, 20 had
strong fidelity and 54 had moderate fidelity. The Welsh and Northumberland rivers
supported most species in the top classes, and the Lune, Spey, Rother, Wey and Weaver
supported the fewest ERS species.

Classification was made using TWINSPAN on 238 sweep-net samples containing 475
species that occurred more than once (and excluding some minor families). Three
ecologically meaningful groups were distinguished, and these were present on all but one or
two small rivers. Proximity to the water s edge, vegetation cover and shade were the main
factors operating on the assemblages. Substratum composition appeared to have less
impact. Wet ERS at the river s edge was rich in ERS specialists and included most
occurrences of several species with total ERS fidelity. It was characterised by large
numbers of individuals of common shoreflies, which made the group distinctive in the field.
Mean species-richness was lower than other groups. Wet but more structurally varied ERS
was richest in both ERS specialists (but not those with total fidelity) and in uncommon
species. It had the highest average species-richness of all species and particularly of
wetland species. Dry, often vegetated sediment was relatively poor in ERS specialists but



usually as rich in uncommon and all species as the wet rich ERS group. It represented the
transition to dry habitat. Further divisions of the classification were almost entirely based on
geographic location, thus highlighting the ecological reality of the first major divisions based
on habitat features.

Ordination was carried out using 238 sweep-net samples and 475 species that occurred
more than once (and excluding some minor families). Unconstrained ordination suggested
that geographic locality may be a strong factor influencing the result, and could swamp
effects attributable to measured variables. Constrained ordination showed the main trends
were related to substrate particle size and the size of the ERS system, and shade. Other
apparently less important factors were vegetation cover and wetness of the substrate, but
some of these effects were contradictory. Overall, ordination was disappointingly unhelpful
ininterpreting the data.

The effectiveness of sweep-netting and suction sampling was compared using data from
rivers sampled in 2005. The methods caught similar mean numbers of species on the Wey,
Rother and Lune but sweep-netting was better on the Welsh rivers. A delay in getting the
Welsh samples into a freezer for preservation was partly to blame, but inconsistencies
between families suggested this was only part of the explanation. Slightly fewer ERS
specialist were collected by suction sampling than by sweep-netting but the proportion of
these species was higher in suction samples. The most serious under-sampling by netting
was a few species that are reluctant to fly, as these included the ERS specialists
Tachydromia and Lonchoptera meijeri. Most other species with moderate to high ERS
fidelity were collected more consistently by netting. Despite suction sampling collecting a
few ERS species more effectively than netting, its use represented considerable additional
effort that did not add markedly to the conclusions drawn from sweep-netting alone.

Trampling appeared to have only a very slight and statistically non-significant impact on ERS
specialists and uncommon species, although the survey was not designed to test the effects
of trampling and samples were not taken at markedly disturbed places. The conclusionis at
variance with the experience of some of the authors would need to be tested to establish the
true relationship of ERS Diptera populations and trampling.

A few species showed clear preferences for well shaded places, notably craneflies and
species of Hilara, and these included a few with high or moderate ERS fidelity. Another
small suite of species was almost never found at shaded places, and these included several
species with total ERS fidelity.

It is suggested that the term Exposed Riverine Sediment should be used more carefully
when referring to river margin habitat of most value to flies, since high interest is not
confined to exposed sediment.
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Introduction

The study was initiated to take forward actions for three flies listed in the UK Biodiversity
Action Plan (BAP). The stiletto flies Cliorismia rustica and Spiriverpa lunulata (T herevidae)
have full plans and the cranefly Rhabdomastix laeta (Limoniidae) has a species statement
(UK Biodiversity Group, 1999a, b). These species, together with several beetles, were
added to BAP not only because they are under threat but as flagship species for exposed
riverine sediments (ERS). Buglife therefore took the opportunity to broaden the scope to
investigate the wider importance of ERS to flies of other families, especially those of sandy
rivers. The study was divided into four projects:

Project 1. Survey of BAP-listed flies and fly assemblages using ERS
Project 2. Identification of therevid larvae

Project 3. Ecology of the BAP therevids

Project 4. Ecology of Rhabdomastix laeta

This report covers Project 1. The other projects are reported separately by Drake (2007)
and Godfrey (2007).

Before the project began, Cliorismia rustica had been recorded from a few widely scattered
sites but mostly from the middle reaches of the rivers Usk and Monnow in Gwent. Other
sites were the River Ely in Gwent, the rivers Bolin and Etherow in Cheshire, the River Wey in
Surrey, River Rother in West Sussex, River Rye in Yorkshire and the rivers Irthing and Eden
in Cumbria. Godfrey (2006) lists some unconfirmed records in Yorkshire from Cloughton
where there is only a small stream (although with larger rivers with ERS nearby) and
Skipwith Common which he thinks is an unlikely site for Cliorismia. During the course of the
project, work funded by other agencies led to the discovery of populations on the River Dane
in Cheshire (Bates et al., 2006), and further sites in Cumbria (Hewitt et al., 2005). These
riverine sites share a sandy geology, often where the rivers reach the lowlands abruptly as
they emerge from hilly country and hence shed their sediment load (Stubbs & Drake, 2001).
This is a relatively scarce habitat within the geographic range of Cliorismia.

Spiriverpa lunulata has a slightly wider distribution, especially in Scotland. There are
scattered populations on the rivers Usk, Tywi, Rheidol and Ystwyth in Wales, and the Swale,
Wharfe, Rye and Nidd/Ouse confluence in Yorkshire. It has recently been found at several
rivers in Cumbria (Hewitt et al., 2000, 2005). Autecological studies undertaken on the Usk
and Monnow populations showed that the larvae of both species were found in dry sand,
often well away from the river, but not in damp ground (Drake, 2004a).

Recent work targeted at ERS flies has shown the fauna to be particularly rich, and included
scarce or rare species that appear to show strong fidelity to river sediments (Sadler et al.,
2002; Bell et al., 2004, Godfrey, 2006; Hewitt et al., 2005). Unlike previous work on rivers
with extensive ERS (e.g. Stubbs, 1991; Rotheray & Robertson, 1993), these surveys
concentrated on the actual ERS rather than the wider range of habitats within the river
corridor, and therefore identified a more ERS-specific suite of species. Two useful results
followed from these surveys. Firstly, following the lead by coleopterists, each fly s fidelity to
ERS has been quantified by allocating scores, and this has allowed detailed analysis of the
results. The review of flies associated with ERS by Godfrey (1999) provided a basis for
initial scores. Secondly, the flies were shown to form distinct assemblages that use different
parts of the ERS and adjacent habitats (Bell et al., 2004). The habitat is therefore not
amorphous, and there appear to be elements where more specialised species are found.



The aims of the survey for assemblages of flies at sandy ERS were therefore two-fold. It
provided the first opportunity to gather information on a wider geographic scale than
previously, and permitted confirmation of initial results that showed that the habitat
supported several distinct assemblages. It also gave the opportunity to try a sampling
method additional to sweep-netting which was the only method used consistently in previous
studies. Sweep netting is well established as a versatile and productive method of sampling
flies but is known to miss small species with secretive habitats and are reluctant to fly
(Drake, 2004b). Suction sampling was chosen to collect such flies. The hybotid genus
Tachydromia was the principal target since it includes several rare species associated with
river shingles.
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Methods

Field work
Site selection

All three BAP-listed flies are associated with sandy rivers, and this requirement limits their
distribution to areas where sand is deposited or is present in floodplain deposits (UK
Biodiversity Group, 1999a, b). A shortlist was drawn up of sites that either had records of at
least one of the three BAP-listed flies or well developed sandy sediments. In discussion with
Buglife, five rivers were chosen for work in 2005 and another six rivers in 2006. The 2006
list was modified to include tributaries of the Till, and on the Exe access problems prevented
a sensible series so five separate rivers were chosen instead (Table 1). Some short-listed
rivers in Cheshire and Yorkshire were the subject of other ERS-fly projects in 2005 (Bates et
al., 2006; Godfrey, 2006.). The distribution of the rivers is shown in Figure 1, and the
approximate location of each sampling point in Figures 4-12.

Four to six sites were visited on each river. The choice of sites was guided by
recommendations from a range of sources including the Environment Agency, SEPA,
Countryside Council for Wales, Scottish Natural Heritage, fishing syndicates, other
entomologists and personal knowledge. Sampling points were not randomly selected as
their position and extent was dictated by access permissions and the actual availability of
ERS that could be located.

Sampling was targeted at ERS rather than other riverine habitats. Once at a site, the river
was walked until a patch of ERS was located and which was considered large enough to
have at least two contrasting micro-habitats within its extent. The two principal micro-
habitats that were sought at each point were bare wet margin and drier, higher deposited
material with sparse ruderal vegetation. Other micro-habitats that were sampled either
deliberately or because there was little else available was more densely vegetated deposits
or the actual river banks, any obvious variations in particle size (sand, pebbles, organic silt),
position on large bars (upstream, edge, downstream, by backwater channels), and isolated
ponds within the river s channel. Sampling was restricted within each such patch in order to
collect a sample most representative of that micro-habitat. Sometimes the patches of ERS
were too small to make distinctions or to sweep-net within discrete microhabitats, especially
onthe Wey, Rother and Weaver. Clearly only a few of these variations could be included in
the samples taken at any site; the number of samples per site is givenin Table 1. Anidea of
what each sampling point comprised can be gained from the very brief description of each
sampling point (Table 44).

Examples of how samples were taken are shown in the field sketches and the corresponding
photographs of two sites, where three microhabitats were distinguished on one bar on the
Monnow, and five on a larger expanse of predominantly sandy deposit by the Coquet
(Figures 2 and 3).

Finding suitable ERS was a major issue on the Rother, Wey and Weaver where it was
scarcely evident. Samples here were taken mainly on small to tiny patches of exposed
shore that would not be regarded as ERS as conventionally understood. The Wey and
Rother had not flooded the previous winter so that nearly all deposits were densely
vegetated, whereas some exposed sand drifts had been present in recent years (Jonty
Denton, pers. com.). However, these rivers run through sandy floodplains so eroding dry
exposed sand was sometimes plentiful along the banks. ERS bars were plentiful on most
other rivers although bars with large amounts of sand were usually rare or absent, especially
so on the Lune, Breamish and parts of the Coquet.

11



Sampling methods

The rivers were visited in fine weather in both years although in 2006 some afternoons were
hotter than ideal for fly survey.

At each site, field work was divided into structured sampling to collect the broad assemblage
of flies, and casual sweeping and direct searching for the therevids.

Structured sampling at each sampling point consisted of sweep-netting for 10 minutes,
during which time flies were removed frequently from the net using a pooter. This was
followed by a 2 minute suction sample covering the same ground. Suction samples were
omitted if the patch was too small to warrant sampling and on many sites on the Wey,
Rother and Weaver where the exposed sand was limited to a narrow wet strip of shore with
no stones under which small flies could hide. MD s machine stopped working during field
work in Northumberland. The catches in 2005 were put into polythene bags and stored in
deep freeze but in 2006 the live sample was placed into the sweep-net where the flies were
removed as if it was a sweep-net sample. Tachydromia species, which were the main target
for suction sampling, ran so fast that they sometimes escaped from the net.

The habitat at each sampling point was described on a field form (Appendix 1). Grid
references of each sampling point are given in Appendix 3.

The sampling points were photographed and the better examples from each location are
shown in the site accounts. A representative patch of sediment was also photographed in a
standard way that was hoped would allow visual comparison between sites and perhaps
measurement of its composition. This picture was taken with the camera pointing vertically
downwards. Included inthe frame was a rule extended to 50cm to provide scale and the site
code on a piece of paper. Two problems with this method are that, subsequent to the
survey, it was learnt that such pictures cannot be used as a reliable method of estimating
sediment composition, and the site code written in pencil provided insufficient contrast to be
visible to the digital camera, although was clear through the viewfinder.
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Table 1. Sites visited and the number of sampling points at each.

See Appendix 3 for grid references.

County

River

Site

Number of
samples

Date

W. Sussex, Hants

Surrey, Hants

Gwent

Gwent, Powys

Lancashire

Cheshire

Devon

Northumberland

Perthshire

Rother

Wey

Monnow

Y sqgir
Usk

Lune

Weaver

Bray
Coly
Exe

Mole

Yarty
Breamish

Coquet

Glen
Till

Tay

Adhurst
Petersfield

Habin

Woolbeding
Cowdray
Shopham

Bordon

Tilford

Frensham
Thundry Meadows
Eashing

Alltyrynys

Maerdy
Kentchurch
Monmouth Cap
Skenfrith
Ynys-gyfarch
Scethrog

Great Hardwick
Llanvihangel Gobion

Higher Broomfield
Arkholme
Gressingham
Batherton Hall

Coole Hall
Dairy Farm

Mile End Farm
Bradbury Barton

Heathayne
Thorverton Weir
Meethe

Bowditch Farm
Brandon

Thropton
Hepple

Ryehill

Healey
Sharperton
Akeld
Doddington
Bewick Bridge
Westhaugh
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Number of

County River Site samples Date
Kercock 5
Ballinluig Shingle Island
Ballinluig 5 16 July 2006
Dalguise
Highland Spey Fochabers 5 22 July 2006
Dorback Burn 5
Feshie Fan 5
Inverdruie 6 23 July 2006
7~ Spey
<
e
A Sz
22F I
Tl
Coquet
Lune
2SS
Weaver

-\_yl onnow

Figure 1. Location of rivers
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Figure 2. Example of field sheet sketches to show how samples were selected.
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Figure 3. The sites shown in the sketches (Figure 2).

Skenfrith 1 and 2 (top left) and 3 (top right), Ryehill 1 and 2 (middle left), 3 (middle right), 4
(bottom left) and 8 (bottom right).
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