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Summary

The River Kird is a feeder stream for the River Arun in theetJ@run 8e of Special Scientific
Interest(S.S.S.1g9rea. Although the latter is designated principally on the richness of its dragonfly
and damselfly fauna; the River Kird has not been systematically surveyed for these insects. In the
summer of 201%ve were able to survey over 5km of the lower reaches of the River Kird, from
Kirdford to the point where it reaches the River Arun. Eight damselfly and 11 dragonfly species were
recorded on the river, with a total of 2144 individual records altrsurveyed 5610metre length

of the river bankAll but one of these species showed some evidenaealé territorial behaviour
andfor 11 species webtained evidence dbreeding fromobservationf mating,oviposition and
successful adult emergencehe faunawvas typical of small eutrophic lowland waterways in the Arun
area, with Azure Damself(f oenagrion puellebeing the most common species on the wider slow
flowing areas and Banded Demoiselle on the narrowflasting stretches. Notable species were
the red data list specieScarce Chasékibellula fulvy, which was preserdt highdensiieson many
stretches of the River Kird, and the Hairy DragofBhachytron pratenseand Whitelegged
Damselfly(Platycnemis pennipgsboth of which needigh-quality slowflowingriverine habitatwith

lots of emergent vegetationln addition, the Willow Emerald Damselfiyhacolestes viridisvas
recorded breeding along the river; this is the most westerly Susseyedikmown for this recent

British colonistThecomplexity of thephysical structuref the riverandthe richness of the flora
supported strong numbers and high species diversitywever, here was some nutrient pollution,
although this became diluted as the river ran downstream through the grazistynes, and some
sections were too overgrown with trees and scrub to allow enough light to reach the water for
Odonata to thrive. Overall though, the River Kird is an important habitat for dragonflies and
damselflies and it is hoped that this survey wélghprovide the evidence needed for its
conservatiorandfor the management required to improve the water qualiiyo good condition

Introduction

The River Arun in West Sussex near Billingshurst and Wisborough Green supports an outstanding
dragonfly asseblage for which the 13km section from Stopham Bridge to New Bridge has been
designated as the Upper Aruitesof Soecial Scientific Interest (SS3.) by Natural Englan(see

website address in Rafence list). The River Kird is a small tributary of theun which has not been
previously surveyed at all for ithagonfly and damselftfauna. Potentially this river could have

many or all of thespeciegpresent on the main river but it passes almost entirely through private
farmland making access difficulthe North East Parishes Wildlife Recording Group, based around
Wisborough Green and Kirdford,concerned about potential threats to this riverine habitat
particularly from pollution and wanted a full survey to identify which specfé3donataare pregnt

on the River Kird and whether it is of conservation importance.

Introduction to British Dragonflies and Damselflies

Dragonflies and Damselflies belong to the same insect order, the Odonata (from the Latin meaning
Wi220 KSR 2 4 Q0 ®ects dith four kléaBocodaréd 2raizdhRrelat wingsyfrat, unlike
many insect groups, can be used independently allowing dragonflies and damselflies fast and
manoeuvrable flight, rather like the helicopters of the insect world. Dragonfigi(el), classfied

& ! yAazLl SNI | @e\generdity |Srtjiedand moke kolguRdhald their wings open at
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rest. amselflies Figure?), classified agygopteraor W' S |j dzl f, arésthalleBaadimore slender
and rest with closed or hatflosed wings.

©A. M. Barker

There are 46 species @Honata currently breeding or regularly migrating to the UK according to the

British Dragonfly Society (séfee list ofwebsitereferences. All of them lay their eggs or around

freshwater, either directly into the water or it underwater plant stemer LJt | y1a 2dzad | G GK
edge. These hatch infarvae(Figure3) whichlive in water for between 1 and 3 year$he larvae of

some species live as ambush predators in the mud or gravel at the bottom or the pond or river;

other species have actively hunting larvae that live amsuigmergedwvater weed.They feed on

other aquatic insects and even small figtihen they reach full size, they crawl up out of the water

often onto plants growing up out of the water (emergent plaris}all herbaceous bankside

vegetation, wherghe adult form moults out of the final larval skin (see Figlielow), leaving it

behind Thsmoulted ski isknown asan¥xuvidand can be identified to species

Figure 3 Dragonfly larv® A. M. Barker

Figure4 Newly emerged damselfly
above exuvig® A.M. Barker

This makes dragonflies and dselflies very dependent on higluality freshwater habitats in which
to breed and they are sensitive to water pollutioBome species use lowland streams and rivers;



others prefer still water, still others are found in or heathland or mountain pools tnedms.After
emergence the adults fly away from water to feed on flying insects and mature for one or two
weeks, and they will continue to feed through their comparatively short (1 week to 3 month) adult
lifespano G KS WT f.B8adodd qualiyNeirgy RaRitats, such as unimproved meadow or open
woodland, are also important to these insects. After maturation, males return to water where they
hold territories, some by active patrolling over an area and others by defending a patch from a
selected pech. Females coming to the water will be mated and will then lay their eggs, often
guarded by the male they mated witbragonflies and damselflies have a distinctive circular mating
LR AAGAZ2Y 01y 26Y Ichgui B Snd Bferknatdd titenalei2ofinmaiy’sjgegies
O2yiAydzS (2 K2ftR 2yi2 GKS o6l 01 2F lendilesn8Myst SQa
eggs; this defends her from other males looking for a mate.

Figure 5 Pair of Scarce Chasers mating in the 'wheel' pos Figure 6 Azure damselflies in 'tandem’, with the male
© A.M. Barker grasping the head of the femalerhile shelays eggs into
an underwater plant stem©A.M. Barker

Most British species of dragonfly and damselfly,caith practie, be easily identifiedvhile alive A
number of field guides to both adults and to older larvae and exuviae exist; referentes does
we used argiven at the endThis reportusesthe English names as given in the recatias of
Dragonflies in Britim and IrelandCham et al. 2014}he scientific Latin names are given in the
summary Table land Appendix 1

Survey scope anthethodology

Surveys were all led Wyr Alison Barkewith the participation of members of the North East Parishes

Wildlife Stu@ DNR dzLJd 5NJ . FNJ SNJ A& |y Syid2y2ft23i2ad s6AGK
continental dragonflies and has been recording regular transects at a Hampshire reserve site since

2009.

In total during the survey we surveyed a total of 5,610m ofRieer Kird between Kirdford and
Wisborough Green, over a straiglinie distance of just over 3krithrough our survey area the River
Kird runs from west to east to join the River Arurhe survey was spilt infour sites according to
ownership of the lad and practical conveniencbetween them these covered about 5/6 of this
section end of the River Kirdll the surveyed sites are on private land with no public acaadsve
would like to thank the landowners for giving us the permission to carrylostwork on their land.
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We aimed to walk each sgon of transect on each site at least twice during the dragonfly flight
period (May to September), with at least one visit during the flight season of the-fgry species
such as Hairy Dragonfly (whipeak in June) and one to observe the later flying species such as
Southern Hawker (which flies from Julgutumn). At one site (Croftsarm) we were able to do
three visits, in late May, late June and September.

Transects were defined by experience @ ground using a combination of the terrain and the time
taken to walk them. Obvious changes in the terrain (entering a wooded area, or a new field, or the
river changing from being broad and open to narrow and channelled) were marked by a new
transect, wth the aim of keeping each transect as a section of reasonably uniform habitat. We also
aimed to make each transect take about as long to survey, within reason, so that surveyor effort was
eqgual within transects. This meant that longer areas of similaabe were split into several

transects. Most transects were between 26850m long, although there were exceptions where

the terrain was uniform but low indonate numbers, making it very quick to walk and leading to a
longer transect, or where an obstacor endpoint was reached making a transect shorter than
average. Most transects took about 40 minutes to an hour to walk and record fully in good weather
at the height of the dragonfly season.

Transect start and end points are given here dig6re OS5rid References which were obtained
using the online grid reference finder websitbttps://www.gridreferencefinder.com). This website
also enables the user to trace a line between marked points tasuee the distance between them.
| used this application to estimate the transect lengths in metres following the route of the river (to
the nearest 5m) after they had been defined on the grouhdnsects were walked following the
modified Pollard Walk rthod laid out in Corbet and Brook®008). Ideally all transects would have
been walked in perfect weather conditions for Odonagtfull sun (<50% cloud), light wind (no more
than Force 3 on the Beaufort scajéeaves and branches moving but not treesyldemperature
about 17C . We managed this on most dates but the first survey done at Crofts (18/5/17) was
carried out in cloudy conditions that eventually turned to rain, and one or two transects at other
sites were carried out during temporarily cloudyaven wet conditions, although we were able to
wait these out and finish the survey in suitable weather.

On each transect we walked steadily alongside the river scanning thestixface any floatingor
emergentvegetation and a 2mwide strip of the iver bank for Odonata. Most were easily

identifiable with the naked eye but we also used binoculars for a closer look. In addition, a small
proportion of the blue and black damselflies were netted and examined at close range to double
check that we were rtamissing any species (the Variable Damse@tyenagrion pulchellupis found

in the nearby Pulborough Brooks so we thought it important to make sure we were not missing this
species). All dragonflies and damselflies seen were noted and their numberdedc Any

additional behaviours weralsonoted, in particulasuccessfuémergence (which is considered

proof of successful breeding)yiposition (which indicates probable breeding, since the eggs may
not survive to adulthood) andopulation(mating)which indicategpossible breedingdefinitions

based on those of the Dragonfly Conservation Group of the British Dragonfly Society, 2004, detailed
in https://british-dragonflies.org.uk/content/keysitescriteria#). Territorial behaviour by males was
recorded as while not considered sufficient to prove breedimgshows that a species is attempting

to breed in the habitat rather than simply feeding or passing througghwe were interested inthe



overall dragonfly diversity of the river catchment zone also reorded non-territorial dragonflies
feeding in the fields immediately adjacent to the river

As well as recording dragonflies and damselflies we looked for cast skins (exuviae) left by the larvae
as they emerged into the adult foras they can bédentified and providgroof of successful

breeding However, the extensive bankside vegetation was difficult to searcigh effectively
andmany suitable emergence sites were inaccessible in fact we observed a nungbeivateon

plants emerging ithe centre of the river out of our reaclin addition a temporary flood just before
8/6/17 will have swept many of the early season exuviae away before we could get to them.

Potential limitations

It should be noted that there is considerable debate abibiat limitations of just surveying adult
dragonflies, because they may be present or even hold territories in areas that are unsuitable for
breeding. Authors have suggested surveying larvae or fully searching all banks for exuviae on a
regular basis as bejness biased techniques (Raebel et al. 2010); however, these authors were
working in ponds where access was less challenging. Personal experience from larval surveying leads
me to suspect there are greater biases with this technigue than these authorklwaggest, with

some species moving in and out of deep water or living in less accessible microhabitats where they
are in a refuge from neatapture(Barker, pers. obs.). Nelson (2014) makes the point that due to the
long development times of larva@p to 3 years)changes in habitats over time may mean that larval
and adult habitats may differ within a species. In addition larvae can move and may not stay in the
habitat where the eggs were laid. This suggests that a combination of techrigagding diferent
stages of the life cychvould be ideal to fully understand how Odonata are using a water body.
However, we did not have the time or level of site access necessary to attempt any larval surveys.

Water testing

Water testing was carried out usingsksupplied by the Freshwater Habitat Trust as part of their
Clean Water for Wildlife initiativerfvw.freshwaterhabitats.org.uk/projects/cleawater). Each kit
contained two smalplastic tubes sealed with plastic pins, one with reagent for measuring Nitrate
levels and one for measuring Phosphate levels. | used a small bucket on a string to scoop up a
sample of water from the selected river siteigure 7, and used it to fill a sall clean, welrinsed

and dry plastic bottle. This was labelled with the site and date and tested later the same day (this
was more convenient than testing in the field). Samples were taken in September from the river at
Crofts,Montegue Farmand HarsfoldBridge within a tweday period to try and ensure they were
comparable across the three sites.

Figure8 Comparing reagent tube colours with thi
Figure 7 Water sampling equipme@ A.M.Barker colour chartto determine nutrient pollution
concentration® A.M. Barker



The protocol accompanying the kits was used for testing. After removing the pin, each plastic tube
was squeezed to remove air and then submerged andvaliicto suck up water until it was just over
half full. It was shaken to mix water and reagent and then allowed to stand for a given amount of
time (Nitrate: 3 minutes, Phosphate 5 minutes). The tubes were then compared with the printed
colour chart supplid to determine the level of nutrientd~{gure §. Information on the

accompanying leaflet enabled interpretation of the results in terms of the extent of pollution they
represented.

Ste descriptions

The transects are described in order from the mosttrgesm and westerly to the most easterly at
the point where the River Kird flows into the River Arun. The map (F&wsigows their positions on
the ground.

Figure9 Map of the Transects walked along the River Kird in 20M&p datd©2018 Google

L: Montegue Farm

Transects
Crofts Transects 2

West 1 East
3 1

Harsfold Lane
West Transects

i Harsfold Lane
fazelhurst Stables § 2 East Transects

CroftsFarm Transects; Visited on 18 May, 20" June and 27 September 2017

This was the most westerly site surveyed, close to Kirdford and centred on Crofts Farm. The river is
reached just below the farmhouse at a weir (TQ029259). West of the weir the rigthmough

rough pasture with some mature trees on the near side (grazed by alpacas during our visits) and
marsh and rough meadow with tall vegetation backed by woodland on the farldéde it is quite

broad (c. 46m) and openWe divided this section in 3 transectsWe had one more transecigow

the weir to the east (downstreanmWyherethe river runs througka meadow on the near side with

mixed broadleaved woodland behinkere it is in a deep channel carved into the streambed. It is
much narrower (1nat the river level) and often shaded by scrub and overhanging trees.



Water quality: waterwas sampledrom the shaded pool under the bridge just below the weir
between theeastern and westertransects.

Nitrate level: 0.51 ppm

Phosphate level: 0:0.2ppm

8-figure Grid Ref for this point: TQ (22591

This represents moderate nitrate pollution and quite high phosphate pollution.
Western Transects

Transect 1 TQ029259TQ030257 240m

Transect 1 ran from the weir for 240m upstream to the round one Hertte left and up to the

second bend (where the river bends from south to west). There is a large ash tree at this point. This
section of river is broad and appears quite sifb@wing. It is open and sunny with only occasional
fringing bushes and smalbgt willow trees §alix caprepa The first 50m is broadened out into a

wider pool above the weir. There ayellowwater lilies(Nuphar lutegin the river and duckweed

(Lemna mingron the surfaceduckweedincreasingly covered the surface as the seasentvon but

the surface remained open near the welhe banks are low with shallow, sloping margins with lots

of emergent vegetation including reed8iragmites austral)s The photos show the first bend in the
river in May, without duckweedFigure 19 and September with duckweed(Figure 11

Figurel0Transect 1 in May Figure 11 Transect 1 fBeptember
A.M. Barker © A.M. Barker

Transect 2 TQ030257027258 (May) 310m or 028257 (June and September) 205m

Transect 2 Started from the bend with the ash tree and ran as a straight and open channel through
the pasture. It originallyollowed the straight river across the field boundary and along a track past a
field bridge to the next field, where the river became more meandering and shaded. Unfortunately
by mistake on revalking this transect in June and September we finished heafield boundary



gate and incorporated the next section into Transect 3, making it harder to compare results between
transects across the dates.

Like Transect 1 the river in this Transect is open and sunny with only occasional small fringing trees
goatwillow, ash(Fraxinus excelsijrsloe(Prunus spinogand hawthorn(Crataegus monogynaThe
banks are low and shallow with emergent vegetation, and in the water there are water lilies and
duckweed which gradually covered the water surface between MaySeptember. There is open
meadow on either side apart from the last 100m section on the track (included in this Transect in
May) where a small broalaved woodland lies on the other side of the track.

Figure 12 Transect 2 in June, with water lilies and ope
water © A.M. Barker

Transect 3TQ 027258 (May) or 028257 (Juared Septemberjo TQ025259 (365m)

Transect 3 ran from the end (May) or the start (June and September) of the track beyohRitlthe
gateand along the river as it wound through the next field. As described in the description of
Transect 2, the section lige track was open with a bridge and some small trees, and bordered by a
meadow on the other sidérigure 13)Beyond this, the riverbanks became steeper and deeper so
that the river flowed through a deepset channel. It was still quite broad but in mkoep it was
shaded by mature trees with a small wood on the far side and occasional large trees, including ash
and oak(Quercus robyr on the nearside. There were one or open more open areas where sunlight
reached the water. This section meandered arotimel edge of a rough unimproved hayfield right
round to the field boundary.

Figurel3 Straight section next tofiack, with bridge
(Transect Zhen Transect 3. By September the water
surface was covered by duckwee@. A.M. Barker
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Eastern Transect
Transect 1 TQ 030259033260 400m

This transect ran downstream from just past the weir to a fallen tree and fork in the water course.
Here the river is rduced to the size of a streagabout 1m across in a deep narrow channel with

steep muddy banks. The flow appears faster here. Access to the river was only possible at intervals;
it was backed by woodland and there were overhanging trees, mainlgradbections of scrub and

even a section of hedge along the nearside bank. Where the water was visible it was often in shade,
but there were more open patches and these often had slumped banks with emergent and floating
vegetation. On the near side of the eivwas an open meadowhere the grassvas venytall on 20"

Junebut had been cut by September.

Figurel4 Typical overgrown section of Eastern Transect 1, with just a littl¢
clear water showing® A.M. Barker

Montegue Farm Transects Visited on 5/7/17 and 25/9/17

This stretch of the river was the next one survegedvnstream {o the east) after a gap of alit

0.8km in a straight linébut longer in terms briver distance) from Croftgt this point the river lies

at the bottom of a sleep wooded slope to the northwest, with flat pasture fields to the southeast

and bounding the river itselfThis is close teastern end of the village of Wisborough Green (the
NREIFIR OFffSR W¢KS [dziKQO @ ¢KS NAGSNI gl a aLXx Ad
downstream of our access poiroim the wood. This section finished at the bridge of the A272 main

roadT 2y GKS 20KSNJ aARS 2F (GKS NRBIR tFre GKS ySE

Water quality

This was sampled from small farm bridge across the river within the second transect (about 60m
from the start of the transect) on 28/17.

Nitrate level: 0.5 1ppm
Phosphate level: 0.08.1 ppm
8-figure Grid Ref for this point: TQ (B621

This represents moderate level nitrate and phosphate pollution.
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Transect 1 TQ04026841262 180m

Walked from gate at base of wood west (upstream) to the vehibie river meets another area of
woodland (no access possible beyond this on this side of the river).

Banks of the river here mostly steep and narrow and fringed with trees on the far bank, with many
larger trees (oakash, feld maple(Acer campestrd covering the river and a low hedge on the near
side for about ondifth of length. The middle third of the section was permanently in full shade.
There were some sunlit sections, in particular the first 80m where the river was broader and
shallower(Figue 15) This section hatlellow Water Lilies (Nuphar luted and Arrowhead%agittaria
sagittifolia) growing from the water and lots of bankside vegetation including Nettlescaria

dioicg) and Marsh WoundwortStachys palustrjsBy our first visit (8 July) the water surface was
completely coered in duckweed. It was bordered by improved pasture grazed by cows with small
broadleaved woodlands on the steep slope behind.

AR teaS e R O
Figure 15 Thepen first section of Transect 1 in September, choked
with duckweed ©A.M. Barker

Transect 2 TQ041262042261240m

Walked from gate at base of wood eastwar(downstream) around two river bends to a circle of
posts near the end of the field.

River continues to be deeget in steepbanks, about 23 m wide, and frequently fringed by hedges
and scrub with some larger trees (willd®alixsp.) and goat willowash and limgTilia x europaep

so that here the river was in full shade. There were some open and sunlit stretches of water (about
one-third of the total length of the transect). The river surface was covered by duckwéediver

was tordered by a naow strip of grazed improved pasture backed by woodléfigure 16)

19
Figure16 The line of trees to the left marks the path of the rivatong
Transect2, with woodland to the right© A.M. Barker



Transect 3 TQ 042261042256 547m

(On our first visit in July | underestimated the distance left to walk when reaching the start of this
transectand it unintentionally became octh longer than the resy.

This transect ran from the posts in the field at the end of Transect 2 to the A272 bFidgdirst

340m of it was through similar habitat to transect Zheandering river ¢. 3m wide and quite deep,
banks mostly steep and frindewith trees including oak, ash, field maple, willow and aldénus
glutinosg, with a low hedge on the near side in several places for aboufiftheof the length of

this first section. Bankside scrub included slaedWild Rose(Rosasp.) About ore-third of the

river was in shade in this section. In the last 200 m the river broadened and there were some
shallower, broad sections with emergent vegetation and water lilies. For most of the last 120m of
the transect highhedges bordered both sides dithe river was straight and deep and quite shaded,
although it was more open where it reached the bridge. The water surface was covered with
duckweedthroughout excepfor a 10 x 5m section in the early part of the transect where there was
a patch of thanvasive weed Water Feryzolla filiculoids. (Figure 17 See section on Invasive
Species in the Analysis and Discussion)

After the first 300m the river meandered away from the wooded slope and the pasture field opened
to become much broaddiFigure 18)The other side of the river was also pasture apart from the last
50m where there was a house with a lawn and garden with ornamental trees.

' 3 &5 ;

Figurel7 Section ofTransect 3 overhung by bushes ar Figure 18 Open field withrie of river to the left,
with the patch ofinvasive weedAzolla© A.M. Barker marked by tree® A.M. Barker

Harsfold Lanélransects

In total we surveyed ten transects along the river from the Harsfold Lane britigee to the west
following the riverfor 1250m to its bridge under the A272, asdvento the east,along2140mof

river bankto the River Arun (these are distances following the river, not in a straight line). Due to the
distances needing to be covetewe surveyed the west and east sections separately on different
dates.

13



Water quality

This was sampled from thearsfold Lane Bridge, on the east side, of®o2l77 (at the start of East
Transect 1):

Nitrate level: 0.20.5 ppm

Phosphate level: 0.606.1 ppm

8-figure Grid Ref for this point: TQ 083243

This represents low level nitrate and moderate level phosphate pollution.

Harsfold West Transects Visited on 28 May (Transect 1 and 2, surveyed east to west) dhduby
(Transect 3 surveyed west tosy then again on 31th July (all 3 transects, surveyed east to west).
Transect 3 lies immediately downstream of the third Montegue Farm transect.

Transect 1 T@51254¢ 049256 375m

This transect runs from Harsfold bridge Lane round a tight-tigind cune and then a long left

curve It ends at tight left bend irthe river with an open area by a large ash tree, opposite the start

of a wood on the far bank. Here the river was running through improved grazing meadow, which had
cows in it on our second visiThis stretch of river had steep and deep earth banks with shallower
sections at meanders. It was very overgrown with trees and sh(fizzure 19gand the water was

shaded with only small open areas; these had lush emergent plgaigare 20)ncludingpurple

loosetrife Lythrum salicariplessereed mace Typha latifolid and floating water lilies. On our first

visit the grass fringing the river was long; on our second visit when the cows were present it had
been partly grazed but there was still vegetation on the banksides.

Figure 19 The line of the river along Transeatvds marked by
trees and bushes with occasial open gaps © A.M. Barker

Transect 2 TQ 049256046254 540m

This transect ran from the end of Transect 1 round the final edge of the same grazing pasture,
though a constriction with a wet runnel draining across the path into the river, aafwprt track
between fields and round the edge afsecond field. It ends where the river runs iatavood. It

14



was similar in character foransect 1¢ a meandering, muddiottomed small river set in deep
banks with trees or shrubs fringing about 80%tefength(Figure 20)In places the trees were open
enough to allow sunlight to reach the river, although sometimes this was from the opposite bank
and our view of the river was restricted. There were more open areas including a long stretch
towards theend of the transect with a smélbotbridge; here there were emergent plan{&igure
21)including arrowheadSagittaria sagittifolid, purple loosestrifel(ythrum salicaripand reeds
(Phragmites australisBy midsummer (8 July) the river at this potrhad reduced to a trickle
following a hot dry spell.

Again, the grass in the bordering meadow walson our first visit but part grazed at the end of July
when cows were in the fields.

Due to time pressures combined with lack of knowledge of the raugédhad to stop the survelyere
on our first visit (25/5/17)eaving a section beyond the wood running up to the A272 which was
surveyed later on 5/7/17 (Transect 3).

Figure20 Much of the river in Transect 2 was also

bordered by trees and scrud A.M. Barker Figure21 However there were areas of
open water wih a variety of submerged
and emergent vegetatior©® A.M. Barker

Transect 3 TQ 045255042256 335m

This transect did not run consecutivehprih Transect 2 as there was a small broadleaved woodland

at the end ofTransect 2 which was fairly difficult to access and did not allow good views of the river,
which was in any case shaded here.TBmsect 3ran from the western edge of the wood to the

A272, through ungrazed pasture. The river here was broader and more open thi@mgects 1 and

2; the eastern part was covered over with duckweed by July and hard to see well due to high fringing
vegetation, but about 100m further west there was a weithna fish ladder where the river was

briefly enclosed within concrete walls. Upstream of the weir the river widened into a broad sunny
pool (Figure 22with shrubby vegetation behind and lots of floating plants (lilies and pondweed as
well as duckweed) B®nd this it narrowed again to about 3m wide but was still much more open

and accessible than the previous two transects, with some trees but most of the water surface in the
sunshine. The banks were broad with extensive vegetatioluding MeadowsweeEiipendula

ulmaria, Water Forgeime-not Myosotis scorpoidedVater WoundworiStachys palustrjaVater
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