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Vegetation communitics of British rivers

Executive summary

It was not until the 1980s that attempts were first made
to develop a comprehensive national rivers classification
for England, Wales and Scotiand based on macrophytes.
River surveys throughout Britain were commissioned by
the Nature Conservancy Council {NCC) between 1978
and 1982, and the resulting classification system (Holmes
1983, 1989; DoE 1987} was used for various purposes,
such as in selecting rivers as statutory conservation sites
{NCC 1989; Boon 1995). Mowever, it was recognised
from the outset that further work was needed to
examine the stability of plant communities over time,
the effects on accuracy when different surveyors were
used, and how community associations were affected by
external environmental variables. Moreover, some parts
of Britain were not well represented in the survey, and
with the addition of new sites it was likely that the
classification itself would need to be revised.

The premise at the outset was that if analyses of the
expanded database produced similar results, the survey
method and the derived classification would be

vi

sufficiently robust for wide application by any
competent surveyor and over a long time period. The
new classification, developed from the enlarged
database, has in fact produced results very similar to
those yielded by the original classification. Minor
improvements have been made, but the basic structure
of the original classification remains unchanged.

The most important outputs from the revised
classification include:
¢ a new key to Groups A-D, types [-X and the 38 sub-
types Ala~-DXe {Annex G);

¢ updated maps showing the British distribution of

sites at each level of the classification (Annexes A-F);

amended descriptions of types [-X and sub-types
Ala~-DXe (Chapter 5);

tables showing the species and physical features that
characterise sites at each level of the classification
(Chapter 4).
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Chapter1 Introduction

Between 1978 and 1982 the Nakure Conservancy Council
(NCC) commissioned surveys of macrophytes in rivers
throughout Britain, culminating in the establishment of
a classification system based on plants (Holmes 1983,
1989; DoE 1987). This system has been widely used for
classifying rivers before their selection as Sites of Special
Scientific Interest (S55Is} (NCC 1989).

Detailed information regarding the original
classification is still available (DoE 1987), but Focus on
Nature Conservation No. 4 (Holmes 1983) is out of print.

Although the original classification was widely used
as soon as it was available, a number of areas required
clarification before it could be regarded as universally
accepiable.

4 The same surveyor carried out the whole of the
original survey programme, covering 1,053 sites. if
different surveyors each carried out part of the
survey programme, would a new classification
produce significantly different results?

¢ The original classification was based on surveys
undertaken cver a period of only four years. If sites
were re-surveyed several years later would changes
over time be detectable by movements in the original
classification of sites to different types?

¢ a number of geographical areas and river community
types were less well represented in the original
survey than others. If more sites were added to the

database, would a new classification produce
significantly different resuits?

Details of the rivers included in the original survey
programme are held at the headquarters of English
Nature, Scottish Natural Heritage and Countryside
Council for Wales. The sites classified into the 38 sub-
types are listed in alphabetical order, by sub-type, in
Annex H.

The additional surveys therefore both extended the
geographical distribution of sites and formed a basis for
determining how accurate and robust the original
classification was. The premise at the outset was that if
the two classifications produced similar results, the
method of survey and the derived classification would
have acceptable robustness for wide application by any
competent surveyor and over a wide time period. If
changes in classification had occurred, it was important
to determine why, and whether the system was capable
of detecting changes in community type over time
{either through natural change or through human
activity}).

This report summarises outputs from the updated
classification and provides details of the distribution of
each Group, type and sub-type, and information on the
physical environments and species associated with
them. A peer-reviewed paper summarising the new
classification and outlining some of its applications has
also been published (Holmes of al. 1998).
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Chapter 2 Survey method

A new programme of river surveys was carried out
between 1988 and 1991, which, together with some
additional data collected by one of the authors (NTH),
provided the raw material for revising the classification.
Whereas the earlier survey had been undertaken by a
single surveyor, the later ones were completed by at
least six different people. The same method was used
throughout, and this has now become a standard
technique for surveying macrophytes in British rivers.
Further details are given in Holmes (1983, 1989), DoE
(1987) and Boon et al. {1996}. In essence, the surveys
involved recording macrophytes at sites 1 km long
(formed from two contiguous 500 m reaches), situated
5-7 km apart (closer together for small rivers, further
apart for larger ones). Survey was carried out by
wading, walking the banks or from a boat {for deeper,
wider rivers). A standard check-list was used for plant
recording, containing 223 taxa {most at the species levei),
with the absence of a taxon as significant as its presence.
Rarer aquatic plants found at the site, but not included
on the check-list, were recorded but not used in the
classification process.

Surveys included the entire channel and lower slopes
of the banks, with separate records being made for
macrophytes that occurred more or less permanently

submerged and for those typically subject to alternate
inundation and exposure with the rise and fall of river
levels. At each site an estimate was made of relative
macrophyte abundance (I = rare, 2 = occasional, 3 =
abundant or dominant} and cover (1 = <0.1%, 2 =
0.1-5%, 3 = »5%). Field data were gathered on other
features such as river flow types, substrates, width,
depth and land-use, while map-derived data on geology,
altitude and gradient were assembied for studying the
relationship between environmental variables and plant
commutnities.

The standard method for river macrophyte survey
and classification (Boon ¢f al. 1996) is reproduced in
Annex G, with an expanded key. Using this information,
any site can be classified into one of the 38 sub-types.
Onwce the site is classified, the survey data can be
compared with data from comparable and neighbouring
sub-types to verify the classification. Annex H Hsts the
rivers surveyed, classified by sub-type. Tables 2-14,
Chapter 5, summarise the most common species and
physical characteristics for each sub-type across the
Group. These tables illustrate the similarities and
differences between different sub-types. These data are
also provided for individual sub-types in Annexes C-F).
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Chapter 3 Analysis of data

Analyses of the extended data-set were exactly the same
as for the original one (IDoE 1987). The highest score
from either the relative or absolute abundance scale was
used. Asin the criginal analysis (Holmes 1983}, it is the
composition of the plant communities alone which
determines the river community type, without reference
to physical or habitat information.

TWINSPAN {Two-Way INdicator SPecies ANalysis)
{Hill 1979) was used on the complete plant data-set of

1,514 sites. This groups together sites with the greatest
similarity of plant communities.

In addition to classifying sites, the TWINSPAN
outputs have been used to show relationships between
Groups, types and sub-types and the environmental
variables that are thought to affect them most.
Information on site geology, slope (gradient), aititude of
site, altitude of river at source, substrates, habitats,
widths and depths is given.
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Chapter4 Revised classification system

In the original classification 56 sub-types were describe geographical, physical and community
recognised {Hoimes 1983; DoE 1987), but for the differences.

Guidelines for selection of biological 5551s (NCC 1989; rev. Figure I shows that the first two major divisions of
ed. JNCC 1998} these were reaggregated into ten types. the whole dataset produce Groups A, B, C and D. Two
The new system has three levels of detail: four Groups, further divisions of Group A give types I IL, llf and IV,
ten types and 38 sub-types. Figure 1 summarises the which are synonymous with sub-groups Al, A2, A3 and
relationship between the Groups, types and sub-types, A4 (Holmes 1983; DoE 1987). For Groups B, C and D one
giving information on the number of sites within each further division produces types V and VI {for Group B),
grouping. The sub-division into 38 sub-types is based VIl and VIiI (for Group C) and IX and X {for Group D},

on evaluations of the output and make it easier to
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Figure 1 Relationships of Groups, types and sub-types, showing the nearest neighbour and
balance of distribution of sites at each level of the classification,
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The broadest level of classification therefore comprises  Table 1 provides a summary description of each level of
Groups A, B, C and D, the intermediate level types I-X, the classification.
and the finest level of refinement sub-types Ala-DXe.

Type - Strbwf;yps

Group A: Lowland rivers with shallowe gradients and rich geology
i Lowland, low-gradient rivers
Ala Large lowland rivers with high base-flow
Alb Fast-flowing, coarse-bedded lowland rivers of low gradient
Ale Lowland, very low-gradient rivers with fine substrates
8! Lowland, clay-dominated rivers
Alla Small ‘classic’ clay rivers
Allb Clay rivers with diverse substrates and flow patterns
Alle Clay-dominated rivers with impoverished flora
il Chalk rivers and other base-rich rivers with stabie flows
Allla ‘Classic’ chalk rivers
Alllb Chalk/oolite streams and high base-flow rivers
v Impoverished lowiand rivers
AlVa _Base-rich/neutral impoverished rivers, normally close to source
AlVb Base-poor impoverished ditch communities
AlVe Upland rivers with impoverished fioras
Gronp B: Mese-eutrophic rivers flowing predominantly over sandstone pud hard Iimestone
A Sandstone, mudstone and hard limestone rivers of England and Wales
BVa Mesatrophic, upland, hard limestone/sandstone rivers
Bvb Small, lowland, base-rich sand rivers or winterbournes
BVe Small, lowland, impoverished mixed sand/clay rivers
BVd Western, stable rivers on sandstone and shales
BVe Lowland large rivers in south-west England and Wales
V1 Sandstone, mudstone and hard limestone rivers of Scotland and northern England
BVia Lowland, large, mesotrophic rivers on limestone or sandstone
BVIb Large, lowland reaches of meso-eutrophic rivers with upland sources
BVIe Middle reaches of upland sivers traversing more base-rich strata
BYId Small, low-gradient, meso-eutrophic rivers
BVIe Small, basic, upland rivers
Gronp C: Mesotrophic and oligo-mesotrophic rivers
VI Mesotrophic rivers dominated by gravels, pebbles and cobbles
CVIia Small, shallow, high altitude hard limestone and sandstone rivers
CVIlb Mesotrophic rivers with strong calcargous influence
CVlle Lowland, mesotrophic rivers with acidic feeders
CVHd Mesctrophic upland plateau rivers
VIII Oligo-mesotrophic rivers
CVilla Steep-gradient, low-altitude sand/shale rivers
CVIIib Meoderate-gradient sand/shale rivers below uplands
CVilic Base-rich mesotrophic upland rivers
Cvlild Large, low-gradient lowland reaches of upland rivers
CVIile Small oligo-mesotrophic reaches of upland rivers
Group D: Acid and nufrient-poor rivers
X Oligotrophic low-altitude rivers
DIXa Lowland, low-gradient, ofigotrophic rivers dominated by vascular plants
DIXb Hard rock ‘lowland’ rivers with vascular plants
DIXc Base-poor rvers with mixed communities
X Ultra-oligotrophic rivers
DXa Upland rivers with atypically shallow gradients
DXb Low-altitude, bedrock rivers
DXc High-altitude, steep-gradient rivers rarely on base-poor rocks
DXd Oligotrophic rivers of the west coast of Scotland
DXe Small, shallow, oligotrophic rivers
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Chapter 5 Physical characteristics and
macrophyte communities associated with
each level of the classification

5.1 Rivers in Groups A-D

First, TWINSPAN divides sites into broadiy similar
classes - Groups A, B, C and D. Briefly, sites with floral
communities dominated by species that are typical of
eutrophic lowland rivers are placed in Group A. Sites
with floras typical of torrent rivers and oligotrophic
waters are placed in Group D. Intermediate sites are
placed inte Groups B and C. Seme species are more or
less confined to one or other extreme of the spectrum,
whilst many more are found in bwo or more groups,
forming a continuum.

The original classification indicated that factors such
as geology, channel gradient and altitude were strongly
associated with different community types.

The distribution of Groups A-D in the new
classification is also closely related to the same physical
factors. This is clearly illustrated in Table 2, which
summarises the geology, altitude, slope, substrate, flow
type, width and depth of rivers in the four groups,
Annex A gives details of site locations, physical features
and macrophytes for each of the four groups.

Table 2 shows that from Group A to Group D there is a
ciear transition in terms of the altitude of sites surveyed
and the altitudinal sources of the rivers. Around 85% of
rivers in Group A rise at altitudes below 200 m, whereas
for Group D only around 15% rise at this height; Group
B is intermediate, but Group C sites have higher sources,
as in GroupD. There is a clear gradation of mean
altitude of sites: Group B rivers are 50% higher than
those in Group A, Group C rivers are 40% higher than
those in Group B, and Group D rivers are 30% higher
than those in Group C.

Geology is ciearly a major factor in differentiating
between the four groups. In Group A, calcareous clay
(>29% of sites), chalk (>23%), non-calcareous clay, other
soft limestones, alluvium and soft sandstone substrates
predominate. In Group B, hard sandstone and soft
sandstone (both >20% of sites) dominate, with hard
limestone (>15%}, non-calcareous shale and calcareous
shales also prominent. For Group C, non-calcareous
shales {>30%) are the most common substrate, with hard
sandstones and hard limestones also exceeding 10%;
however, a very wide range of other rock types also occur.
For Group D), granite, base-rich and other igneous rocks,
other metamorphic rocks and schists are all prevalent,
occurring eisewhere only rarely in Group C.

Rivers in Group B were described in the original
classification as characteristically having substrates of
hard limestone and sandstone {including mudstone, coal
measures and others); the same is evident in the revised
system. Clear differences are also seen between the
groups in terms of altitude and gradient. Low gradient
rivers are most common in Group A, whilst steep
gradient rivers prevail in Group [3. Group B has a
higher proportion of sites with shallow gradients than
Group C, which has more sites with steep gradients than
Group B.

Of the most commonly occurring taxa (Table 3) only
four are represented in ali groups: Saliy spp., other trees,
Agrostis stalonifera and Filipendula ulnaria. Apart from
these ubiquitous plants, no common species of Group A
has any affinity with Group D, and only the widespread
Phalaris arundinacen, Myosatis scorpioides and Mentha
aquatica have affinity with Group C. By conirast, seven
species are common to both Group A and its nearest
neighbour, Group B: Veronica becocabunga, Solanura
dulcantara, Epilobiton itivsutum, Sparganiwm erectum, Eloden
canadensis, Cladophera glomerata and the algae Viiucheria
spp.

Table 3 lists 16 taxa that are strongly associated only
with Group A communities. They are ali vascular plants,
some submerged (e.g. Sparganium emersum, Callitriche
singualisy, some floating (e.g. Lemna minor, Nuphar litea),
some emergent {e.g. Veronicn anagallis-aquatica, Rorippa
nasturtium-aguaticion} and many bankside species (e.g.
Glycerin maxima, LyFhrum salicaria, Carex ripariay. No
bryophytes occur commenly in Group A, the only
commonly-occurring non-vascular plants being the algae
Vaucherig and Cladophora.

Of the less common species not listed in Table 3, some
are more or less confined to Group A. Sagittaria
sagittifolin and Schoenoplectus lacustris occur at least 50
times more often in Group A than in Group B, and
Berula erecta, Dipsacns fullonwor and Phragntites australis
occur at least ten times more commonly.

In contrast, in Group B there are only four species {the
alga Hildenbrandia rienlaris, Ocnanthe crocata and the
masses Amblystegiun riparivm and Brachytheciiom
rutabuluny that are uniquely associated with this group,
compared with 16 for Group A (Table 3). Species that
commonly occur in both Group A and Group B are
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Veremica beceabiga, Epilobinm Rirsutuny, Sparganium

Group A B c D erectiom, and Vancheria and Cladophera. 5ix taxa are
Number of faxa common to both Groups B and C: the mosses

Mean 38 18 37 1 Rhynchosieginn riparioides and Amblystegiun fluviatile, the
Minimum 4 6 5 1 freshwater lichens Verrucarin spp., the liverwort
Maximum &7 63 70 6 Conacephalunr conicum, Equisetim aroense and the alga

Lemanea fluviatilis.
Other species typical of Group B but not listed in
Calcareous clay 29 Table 3 include other algae Lemanea spp., Cladophorn

Geology (%o occurrence (>10%) at sites)

Non-caicareous clay 13 acgagropila, the liverwort Chiloscyphus polyanihos and the
Chaik 2 mosses Brachythecinm rivulare, Fontinalis squanosn and
Other soft Bmestone Thanmebryn alopecurum, which ali occur at ieast ten
Hard limestone 17 14 10 times more often in Group B than in Group A, whiist
Soft sandstone 12 24 Myriophyllum alterniflorim occurs at least 50 times more
Hard sandstone 23 17 16 often.
Calcareous shale Group B communities therefore frequently consist of a
Non-calcareous shale 30 10 mixture of vascular and non-vascular plants, typically
Hard rock 0 having some of the most widespread species of Group A
: present alongside the more widespread species of
Height at source (i} . Group C.
Mean 138 376 467 2 Group C communities have very little affinity with
Minimum 1 30 20 1o those in Group A, with only the most widespread
Maximum 00 761 1210 1210 species of Group A present. Conversely, Group C often
Altitude of site (m) contains many species associated with the mesotrophic
Mean 49 74 125 160 and upland extreme of Group B and with the low
Minimum 0 5 5 0 gradient sites in oligotrophic Group D.
Maximum 213 250 125 750 Table 3 shows that just six taxa are uniquely associated
with Group C communities. They are the liverwort
Stope (ko per 15 fali) Chiloscyphus polyanthos, the mosses Fonkinalis squamosa,
Mean 15 8.6 49 27 Hygrohypnunt ochracewm, Brachytheciunt rivulare and
Minjmum 0.3 0.1 6.2 0.1 Schistidium nlpicoln and Angelica sylvestris (all but the last
Maximum 25 23 25 25 named being bryophytes). Another six occur commonly
Substrales (% ocourrence af sites) across the Group B, C and D range, with species
Silt/mud 44 1 8 13 including the moss Fontinalis autipyreticn, Juncus cffusus,
Sand 20 11 8 8 Juncus acutiflorus, Glyceria fluitans and Caltha palustris.
Clay 11 6 n N Species such as the l}\fer\vprt Pellia cpzpfzylln, Ramunculus
Cravel 52 27 2 19 _f’!mrfmuln, Dcsdm_mpsm cespitosa and Sagina procumbens are
Pebbles 17 & 0 16 zi:(:igllg;émmd in both Groups C and D but only rarely
Cobbles N 22 63 ?D No submerged species that are typical of Group A are
Bouiders 04 6 %5 28 commoniy found in Group C, but edge species such as
Bedrock 0.2 9 19 33 Phalaris arundinacea, Mentha aquatica, Filipendula nlmaria
Habitats (% occurrence af sites) and trees do span the range. Communities therefore
Pools 5 9 5 13 reflect meso-oligotrophic conditions, with a marked
Slacks 89 84 67 46 prevalence of bryophytes as the main river-channel
Riffles 5 10 14 42 species.
Runs a0 &8 71 49 Fifteen taxa are uniquely associated with Group D,
Rapids 0.8 3 15 49 compared with six taxa for Group C, four for Group B
. " . and 16 for Group A. Whilst Group A is dominated by
Widtl () (5 occurence i sttes) vascular plants, including many true aquatics of
<5 33 H 28 50 eutrophic waters, Group D is dominated by bryophytes
5-10 38 30 42 41 and oligotrophic moorland edge species. The most
>10-20 36 38 37 29 commonly cccurring bryephytes in Group D are the
>20 5 32 24 i7 mosses Recomitrinm aciculare, Scapanin undulata,
Depth (n) (5 accurrence af $ites) Sphagnum spp., Polytrichum commuie and Brywm
<025 45 7 80 73 pseudotriquetrim, whilst the common moorland edge
0.25-0.5 50 52 1 52 species include those such as the liverwort Nardin
051 ng 8 9 24 compressa and Molinia caerudea. The most common true
-1 aq 5 1 1 aquatic vascular plant is the oligotrophic indicator

species funcus bulbosus.

Acidophilic and oligotrophic species typify Group D
communities. Species such as Polytricinm comnune,
Sphagnum spp. and Carex nigra occur at least ten times
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mmon taxd i each Graup (A-Dj

Group Group

Taxon A B C D Taxon A B C D
Apium nodiflorim 73 Amblystegiion fluviatile 65 54

Scrophularia auriculate 72 Conocephalum conicuom 64 53

Rorippa nnsturtinm-agnaticum 78 Equisetum arvense 58 49

Glyeeria maxima b4 Lemanen fluviatilis 48 54

Callitriche stagnalis 61 Fentinalis autipyreiica 87 80 46
Sparganium cmersum 59 Tuncus acutiflorus 68 74 39
Juneus tnflexus 58 Glyceria fluilans 37 &5 49
Lenm niinor 85 Juncats effusus 35 71 83
Lythrum salicaria 34 Filamentous green algae 52 76 71
Polygomun amphibinm 51 Caltha palustris 51 66 47
Lycopus enropaens 51 Chiloscyphus polyanthos 68

Carex riparia 50 Fontinalis squamosa 57

Veronica anagallis-aquatica 47 Hygrohypnum ochraceunt 56

Symphytum officinale 47 Angelica syloestris 50

Nuplnr luten 47 Brachythecitan rivatare 49

Carex acutiforniis 47 Schistidium alpicoln 48

Veronica becealtiniga 81 63 Pellia epiphylin 67 83
Selavum dulcamarn 84 59 Ranuneulus flanmula 58 74
Epilobinm hirsutum 2 65 Ferns 54 57
Spargauiun erecium 91 77 Deschampsin cespitosa a3 51
Cladophora glomerata agg. 69 77 Sagina procumbens 46 41
Vaucherin sp(p). 68 62 Juncus bulbosus 78
Elvdea canadensis 54 47 Racomitrinm peiculare 72
Phalaris arundinacen 97 o4 73 Anthexanthum odoratum 74
Myosotis scorpioides 93 78 60 Carex nigra 60
Menthn aguaticn 83 84 68 Potentilla erecta 39
Hildenbrandia rivularis 36 Sphagnuar sp(p}, 59
Cenanthe crocata 53 Scapanin undulata 58
Amblystegtum riparium 52 Viola patustris 37
Brachyihechion riebabulum 47 Molinia cacrulea 34
Agrustis stolonifera 96 98 93 59 Pelyirichun commititie 54
Salix sp(p}. 84 86 84 61 Nardus stricta 47
Trees 78 89 83 33 Galiunt palusire 43
Fitipendula wlmnria G& 68 67 a1 Carex demissa 43
Rinyachosteginnt vipariofdes §9 85 Achillen plarmica 41
Verrucarin sp(p}. 80 71 Brijun pseaddotriquetriom 38

more often in Group D than in Group C, whilst the
liverwort Marsupelin emarginata, the mosses Blindin acuta
and Dicranella palusiris, Poltentilla erecta, Nardus stricia
and Potamogeton polygonifolins occur at least five times
more often.

Clearly, therefore, there is a transition of community
structure from the vascular plant-dominated
assemblages of Group A (which indicate eutrophic

conditiens) to the mixed mooriand edge and bryophyte-
dominated instream assemblages of Group D (which
indicate oligotrophy). Of the 172 taxa listed in Table 3,
over haif are shown to be strongly associated with just
one of the four groups. However, there is a continuum
of distribution of species within the groups, so allocation
of a site to a group is not clear-cut.
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5.2 Rivers in types I-X

Types I-X are the groupings that are used most widely for
the initial classification, comparison and assessment of the
conservation value of a site. Table 4 summarises the new
descriptions of types [-X, which should now be used in
place of those in the Guidelines for selection of bislogical 5551s
{NCC 1989; rev. ed. Joint Nature Conservation Committee
1998). They are not markedly different in essence but they
do reflect the more comprehensive geographical coverage
provided by the most recent classification. Table 5
summarises the physical characteristics of sites in Groups
A-D and Table & shows the 30 most common taxa in each
group. The nearest neighbour (NN) for each type within
the classification is shown to enable easy comparison.

Type I Lowland, low-gradient rivers (NN
type I}

Rivers of this type are characterised by the lowest mean
altitude and shallowest gradient of all the ten river
community types. There is also a greater prevalence of
siit substrates and the highest proportion of deep, wide
and slack rivers. As would be expected from these
statistics, the geology is soft, predominantly clay and
chalk. Such rivers are typically located in south-east
England and East Anglia. The most typical rivers are the
Salisbury Avon, the Colne and the lower Wissey, Lark,
Nar, Wensum and Bure. Vascular plants totally
dominate the communities, with Cladophora glomerata
and Vaucheria sp{p). the only commonly occurring non-
flowering plants. Of the commonly occurring aquatic
species, Carex riparin, Sparganium emersum, Potamogeton
pectinatus and Sagittaria sagittifolin are much more likely
to be found in type I, whilst among the less common
species Pulicaria dysenterica, Berula erecta, Eupatorium
cannabinum, Oenanthe fluviatilis, Iris psendacorus and
Phragmites australis occur in at least three times as many
type I as type II sites.

of L S3STS (Nat
General deseription

Type II Lowland, clay-dominated rivers
(NN type I)

Clay is the dominant geology, but, unlike in type I, soft
sandstone and colites and soft limestone are common
and chalk is absent. The geographical spread of sites is
much greater than in type [, the lowlands of the
Cheshire Plain being the most significant outlier away
from central and South-east England. A wide variety
exists in terms of river widths, depths and habitats, with
very gentle gradients and site altitudes invariably below
40 m, and clay is more typically a substrate than in any
other type. Rivers that have the majority of their sites in
this type include the Nottinghamshire river Devon and
the Welland, Cherwell, Tame and Evenlode. The gross
make-up of the assembiage is very similar to type I, but
with greater variety, so any particular taxon is less likely
to appear in type Il than in type I. There are
significantly more occurrences of the less common
broad-leaved pondweed Potamogeton natans and juncus
acutiflorns, whilst amongst the more common taxa Salix
sp(p)., Cladophora glomerata and Vancheria sp(p}). are
slightly more prevalent,

Type Il Chalk rivers and other base-rich
rivers with stable flows {NN type IV)

Only base-rich geology is represented in this type. Over
60% of rivers in this type are in chalk, more than double
the proportion of chalk rivers found in type I A stable
flow regime resulting from a substantial base-flow is the
most common feature shared by the vast majority of
sites in type [1l. Gravel is significantly more prevalent in
this type than in any other Group A type. Rivers that
best exemplify the type are those flowing from the Chalk
(e.g. Piddle, Frome, Test, Itchen, Mimram, Hull and
headwaters of many East Anglian rivers) and those on

Groug Type

A 1 Lowland rivers with minimal gradients. Predominantly in south and east England, but may vccur wherever
substrates are soft and chemistry enriched.

A I Rivers flowing in catchments dominated by clay.

A I Rivers flowing in catchments dominated by soft limestone such as chalk and oofite.

A v Rivers with impoverished floras, usually confined to lowlands and mainly in England.

B v Rivers of sandstone, mudstone and hard limestone catchments in England and Wales, with similar features to
those of type VL

B Vi Rivers predominantly in Scotland and northemn England in catchments dominated by sandstene, mudstone
and hard limestone; substrates usually mixed coarse gravels, sands and silts mixed with cobbles and
boulders.

C Vil Mesotrophie rivers where fine sediments occur with boulders and cobbles, so a mix of bryophytes and higher
plants is typical: often downstream of type VIII communities,

C VI Oligo-mesotrophic, fast-flowing rivers where boulders are common and bryophytes typify the plant
assemblages; intermediate, and often found between types IX and VIL

D IX Otigotrophic rivers of mountains and moorlands where nutrient and base levels are low; bedrock, boulders
and coarse substrates dominate.

D X Ulira-oligotrophic rivers in mountains, or streams flowing off acid sands; substrates similar to type IX but often

more bedrock.

10
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Type

i Ir I iy 14 VI vir Vi X X
Nuber of laxa -
Mean 46 38 42 29 35 40 31 39 31 31
Minimum 28 1o 12 4 9 & & 7 3 1
Maximum 67 61 a0 50 63 60 35 70 62 66
Geology (% cocurrence (>10%) af sites) )
Calcareous clay 36 34 12 29
Non-calcareous clay 22 14 12
Chalk 3 62 10
Other soft limestone 16 10
Hard limestone 12 22 5 10 i1
Soft sandstone i8 18 19 28
Hard sandstone 34 11 20 i6 16 16
Calcareous shale 11
Non-calcareous shale i7 34 13
Hard rock 45 29
Height at source (m)
Mean 108 158 111 158 303 447 373 496 306 496
Minimum 25 25 25 10 30 61 20 100 1 100
Maximum 229 640 229 700 655 761 810 1,210 950 1,210
Altitude of site (n}
Mean 38 47 - 54 58 75 72 125 125 76 193
Minimum 0 10 i5 3 5 5 5 10 0 5
Maximum 200 200 168 213 244 250 725 425 735 750
Slope (ki per 15 m fall)
Mean 20 19 11 4.8 6.6 10.5 6.1 4.5 47 1.9
Minimum 2.3 4.2 2.0 0.3 0.1 0.9 0.5 0.2 0.1 0.3
Maximum >25 »>25 >25 »25 =25 >23 =25 =23 >25 =25
Subsirates (Y6 occurrence at sites)
Silt/mud 54 ¥ 48 39 11 11 26 2 39 2
Sand 14 N 23 21 7 15 20 4 23 2
Clay 49 57 18 28 9 4 5 0.4 & 0.4
Gravel H 42 80 52 31 24 40 16 24 17
Pebbles n 14 4 19 48 47 46 40 34 37
Cobbles 3 5 4 4 48 57 49 67 36 70
Boulders ’ ] & 0 2 22 31 22 a2 3 63
Bedrock ] 0 0 i 8 10 12 21 17 39
Habitats {56 occurrence al sifes)
Pools 3 8 4 4 10 8 8 5 7 8
Slacks o4 93 90 77 86 83 57 70 62 4
Riffles 1 5 2 i2 14 7 30 9 43 41
Runs 29 32 56 49 65 71 29 74 40 53
Rapids i 0 1 2 8 9 g 43 26 58
Width {m) (% occiorrence at sites}
<5 7 24 27 71 36 13 41 24 50 50
510 13 51 46 33 37 23 38 43 34 43
»>10-20 56 42 39 8 37 38 26 4 31 28
»20 37 11 12 5 17 47 i8 26 26 15
Depth {m) (%6 occurrence ai siles)
<025 12 35 68 67 80 69 a7 84 59 79
0.25-0.5 35 44 a6 47 54 50 37 44 54 50
>0.5-1 41 34 21 19 i0 6 20 6 36 ig
>1 55 36 17 13 8 22 21 8 3 &

11
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rence of the 30 most contmon taxa in by

Taxon I I Hr 1% v VI vIT VIIT IX X
Symphytum officinale 70

Potamogeton pectinatus 85 68

Sagittaria sngitfifolia 79 59

Nuphar Intea 75 70

Schoenoplectus lacustris 69 &0

Glyceria maxinm a0 66 78

Carex riparin 88 64

Lycopus europaeus 77 62

Iris pscudacorus 75 78

Sparganinn emersun 91 £9 32

Aptwmn nodifiorion 91 39 89 66

Scroplidaria auriculala 70 68 82 70

juncus inflexus 69 74 50

Eupatoritn: cannalitim 73 72 34

Enteromorplur sp{p). 67

Rorippa amplilia 59

Lythrum saticaria 56 67 35

Alisma plantage-nquaticn 52 3

Carex acubiforinis 89

Callitriche obtusangula 87

Ranunculis penicillatus subsp. psendofluitans 86

Veronica anagallis-aquaticn 82

Berula crecia 73

Elodea canadensis 73 62 G4

Lemna minor 72 66 31

Callitriche stagualis 72 57 70 51 54

Salanum dulcamara 93 82 Py 76 74

Vaucheria sp(p). 73 74 74 50 73 51

Cladophora glomerata agg,. 74 80 61 55 7 83

Epilebivar hirsufm 91 20 100 &7 6l 66

Spargmuiun ercctum 95 2 96 82 71 83 47

Veronica beceabungn 90 74 88 79 57 69 47

Rorippa nasturtiun-aguaticion agg. 89 71 88 71 38

Phalaris arnndinacea 100 98 98 92 89 99 80 71

Mentha aguatica 94 74 99 72 77 91 66 69

Muyosotis scorpioides E4) 92 97 oG 62 93 70 57 34

Agrostis stelenifern 98 97 91 98 98 99 93 %6 64 58
Salix sp(p). 83 87 88 76 88 84 78 86 58 62
Trees 75 76 83 77 97 81 68 88 46 56
Polygomum amphibinm 68 32 55

Filipenduln wlnaria 54 88 63 67 69 71 66 56

Juncus acntifloros ] 72 58 79 47 64
Foutinalis antipyretica 67 84 90 66 85 48 43
Juncns gffisus 62 49 60 82 63 88 81
Glyceria fluitans 48 58 55 79 64 78
Amblystegiune ripariun 45 03

Filamentous green algae did 63 58 81 58 77
Angelica sylvestris 41 61 54
Equisetuns arvense 31 47 69 4

Riynchostegium riparivides 92 87 57 94

Oenanthe crocata 74

Pellia endiviifolia 60

Lrwnularia cruciatn 35

Brachytheciin rutabulum 46

Hildentrandia rivalaris 49 63

Verruearia sp{p). 77 82 84

Conocephalun: conicun 74 2] 65
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- Table 6 (continnied)

i1

a2

Taxon I
Anblystegium flueiakile
Cliloscyplnis polyanihos
Mimulus guttains

Rorippn sylvestris
Cinclidotus fontinaloides
Calthn palustris
Deschamysia cespilosa
Ranunculus flavunula
Pellia cpiphylla

Stachys palustris

Senccio aquaticus
Callitriche hannidata
Equisetum fluviatile
Galiem palustre
Myriophylhon alternifloriom
Sagina procumbens

Ferns

Lemanen fInvintilis
Hygrofymium ochracenm
Fontinalfs squamosa
Schistiditm alpicola
Brachythecium rividlare
Thamnobrywm alopecurim
Scapania undulata

Junens budbosus

Carex nigra

Eleocharis palustris
Tuncus artienlatus

Carex rostrata
Potamugeton polygenifolivs
Potamagefon natans

Viola palustris

Molinia cagrulen
Splagnum sp(p).
Anthoxanthm odornim
Ragomitruum aciculare
Potentilla erecta
Polytrichum commune
Nurdus stricia
Hyocomiun arproricun
Bryum psendotriguetruom
Crrex demissa
Brachythecinm plumesum
Marsupella emarginata
Achillea ptarntica
fungermantitia atrovirens agg.

% occurrence of 30th most common taxon @9

the Oolite of the Cotswolds (e.g. Coln and Windrush).
Whilst the plant assemblages have many of the species
found typically in type I and type 1, Carex acutifermis,
Callitriche obtusangula, Ranuncnlus penicillatus subsp.
pseudofluitans, Berulda erecla and the moss Fontinalis
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Type
ur v v VI VI VIIx IX X
61 62 64
53 80
73
52
52
66 71 64 70
57 49 46 53
53 59 84 69
45 74 69 89
43
38
38
43 63
42 61
43 59
40 47
37 60 54 58
45 a0 69
68
68
59
58
54
26 71
B4 75
76 54
58
57
53
18
48
58 57
50 56
a0 63
49 79
83
66
65
61
&7
46
46
45
45
41
40
61 30 45 50 37 49 44 40

mitipyretica are particularly characteristic. Of the less
commonly occurring species, Hippuris vrnlgaris and Carex
paniculata are especially characteristic, whilst Groenlandis
densa, Phragniites australis and Runiex hydrolapatinm are
more common than in any other types.
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Type IV Impoverished lowland rivers
(NN type III)

A wide variety of soft geology prevails with sites
generally at lower altitudes than in types within Groups
B~D but slightly higher than in the three other types
within Group A. The prevalence of narrow rivers is
greater than for any other types. The overriding
character of the majority of the sites is the degradation
of the physical environment through land drainage and
flood defence activities. Others suffer from depleted
flows or pellution problems. Because of these key
factors, mean numbers of species per site are less than
75% of other Group A types. Sites are widely
distributed in the lowland areas of Great Britain but
with a higher proportion found on rivers with stream
order 2 {Strahler 1959}. The most typical species are all
emergent or marginal species, none of the common
submerged aquatics of the other Group A types
occurring in more than 35% of sites.

Type V Sandstone, mudstone and hard
limestone rivers of England and Wales
(NN type VI)

As in type VI, the geology is predominantly sandstone
and hard limestone, but the latter is much more, and the
former less, important. Calcareous shales are also more
likely to be found within this type too. Typical rivers
include the Tamar, Torridge, Exe, Teifi, Monnow, Lugg
and Dove, with few sites north of the Mersey.

Substrates are dominated by pebbles and cobbles, with
much less of the finer material so characteristic of types
I.IV. In total contrast to these latter types, no
submerged aquatics occur in more than half the type V
sites, and Sparganinm erectum is the only emergent to do
so. Submerged habitats are often dominated by mosses,
the most important being Rhynchostegitm riparivides,
Fontinalis antipyretica and Amblysteginm sp(p}. Of the
cammoen species found in both types IV and V, Oenantie
crocaia, Solmum dulcamara, Conocephalion conicum and
Vaucheria sp{p). are significantly more frequent in type V,
whilst of the less common taxa Apiwn nodiflorum,
Eupatoriunt cannabinum, Lythrun salicaria and Carex
remofa are more than three times more frequent.

Type VI Sandstone, mudstone and hard
limestone rivers of Scotland and northern
England (NN type V)

Sandstone and hard limestone geology prevails, as in
type V. The altitude of sites is similar in both types but
gradient is significantly steeper in type V. Despite this,
the various substrates occur in broadly similar
proportions, dominated by pebbles and cobbles and
with much less of the finer material so characteristic of
types -1V, Geographical location appears to be very
significant, with hard limestone and sandstone
catchments north of the Mersey invariably having type
VI communities. Typical examples are the Ribble,
Wharfe, Eden, Tweed, Lunan Water and Ythan; outliers
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are the Usk and Teme. Of the common species
encountered in both type V and type VI, Myosatis
scorpioides, Mentha aquatica, Mimulus guttetus, Equisctum
arvense, Caltha palusiris, Elodea canadensis and filamentous
algae are much more prevalent in type VI. This also
appiies to less commonly occurring species such as
Myriophyllum spicatum, Polygonum amphibinm, the moss
Schistidium alpicola, Ranunculus fluitans and Eleocharis
palustris, which all occur at least three times more
frequently in type VI than in type V.

Type VII Mesotrophic rivers dominated
by gravels, pebbles and cobbles (NN type
ViII)

Shales, hard limestone and hard sandstone dominate the
geology of both type VII and type VIII. However, type
Vil has double the proportion of sites on hard limestone
and less than half the proportion on non-calcareous
shales than does type VI Typical site altitudes are
similar, but gradients are shallower in type VI, and
there is a far greater proportion of fine substrates,
ranging from silts to sands and gravels. Sites are well
scattered around the country, most typically in
calchments of more basic geology than type Vil or with
relatively stable flows. Wetland edge species characterise
the assemblage, with fewer bryophytes than in either
Group B or in neighbouring type VI {reflecting finer
sediments). Of the common species in both type VIl and
type VI, Phalaris arndinaces and Myosotis scorpioides are
more commaon in type VI, whilst of the less common
species the following are also far more prevalent in type
VIi: Callitriche stagnalis, C. hamulata, Equisctum fluviatile,
Myriophyllm alterniflorum, Juncus articulatus, Potamogeton
natans and Rorippa nasturtium-aguaticum.

Type VIII Oligo-mesotrophic rivers (NN
type VII)

Shales, hard limestone and hard sandstone dominate the
geology, but compared with type VII, type VIII has haif
the proportion of sites on hard limestone and double the
proportion on non-calcareous shales, Gradients are
steeper in type VI, and it has a vastly higher
proportion of coarse substrates, ranging from cobbles to
boulders and bedrock, than does type Vil Typically
sites are downstream of high land and base- and
nutrient-poor (oligotrophic), with rivers such as the
lower Findhorn, Spey, Dee and Esk in Scotland and mid-
reaches of rivers flowing from the Pennines (e.g. Ure},
the highlands of the Lake District (e.g. Derwent) and the
highlands of Wales (e.g. Conwy, Dee, Cothi} and Exmoor
{e.g. Barle) exemplifying this type. The higher
proportion of rocky substrate and their less base-rich
nature result in a wide variety of bryophytes being
typical. Species that are far more common in type VHI
than in type VII include: Rnynchosteginm riparioides,
Chitoscyphus polyanthos, Pellia epiphyila, Hygrohypmuon
ochracenm, Amblysiegium fluviatile, Thamuobriyjum
alopecurun, Scapania undulata and Schistidiun alpicala.
Many less common bryophytes and lichens occur more
than five times more frequently in type VI than in type
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VI1; these include Dermatocarpon fluviatile, Hyoconrinm
amoricum, Dichodontinm pellucidum and D. flavescens.

Type IX Oligotrophic, low-altitude rivers
(NN type X)

Rivers of this type have macrophyte assemblages that
indicate nutrient-poor chemistry that is usually base-
poor too. They have much gentler gradients than rivers
in type X and are located at much lower altitudes. These
factors give rise to a much greater abundance of silts and
sands as substrates and at least 50% less of cobbles,
boulders and bedrock. Solid geology is broadly similar
to that for rivers of type X, but the absence of sites on
non-calcareous shales and the presence of hard
limestone gives the type a slightly less oligotrophic
nature. The contrasting gradient and substrate
characteristics are reflected in the plant assemblages
dominated by oligotrophic vascular plants, Because of
the relative scarcity of rocks, Fontinalis antipyretica
{typically a more lowland species) and Sphagnumn sp{p).
are the only mosses among the top 30 common species,
yet the aquatic vascular plants Juncus bulbesns, Equisetium
fluviatile, Myriophyllum alterniflornm, Potamogeton
polygonifolins and P. natans all are much more common
than in type X. No single large rivers epitomise this
type, with the assemblage distributed from the English
lowland acid heaths of the New Forest to the Scottish
Flow Country and the Western Isles. It is on the
lowlands of the Western Isles that the greatest density of
the type, and most typical communities, occur.
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Type X Ultra-oligotrophic rivers (NN
type IX)

Macrophyte assemblages in type X rivers indicate both
oligotrophic chemistry and the common presence of
rocks, which enabie bryophytes to thrive. Sites with
type X communities are found on rivers with steeper
gradients than in type IX and that are located at much
higher altitudes. These factors give rise to a much
greater abundance of cobbles, boulders and bedrock.
Typically, sites are found on all rivers rising at high
altitudes on base-poor rock and/or where blanket bog or
acid heath dominates the catchment upstream. Thus,
rivers with stream order 1 or 2, such as those on, for
example, Dartmoor, Exmoor, the Brecon Beacons,
Plynlimoen, Snowdonia, the Pennines, the North York
Moors, the Cairngorms or the north-west Highiands, are
all likely to be dominated by type X communities. In
contrast to type IX, bryophytes are a major component
of the flora and are very dominant in submerged
habitats; the following species are noteworthy as
common: Pellia epiphylla, Racomitrinm aciculare, Scapania
wndulata, Hyocomium arnericum, Bryum pseudolriquetriom,
Marsupella emarginata and Jungermannia alrovirens.
Several of these species are at least ten times more
commen in type X than in type IX, as are the less
frequently recorded Nardin compressa, Hygrohypnunt
echraceun and Sehistidinm alpicela. Of 18 species that
occur at least three times more commonly in type X than
type IX, 16 are bryophytes.
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5.3 Rivers in Group A: sub-types Ala—AIVc

Types 10 IV in Group A are further sub-divided into 11
sub-types. Table 7 summarises the physical characteristics
of sites in sub-types Ala-AfVe and Table 8 shows the 30
most common taxa in each sub-type of Group A. The
nearest neighbour (NN) for each sub-type within the
classification is shown to enable easy comparison.

TypeI Lowland, low-gradient rivers

Aln  Large, lowland rivers with high base-flow
(NN sub-types AIb/Alc)

Ala sites belong to a geographically distinct sub-type
that is exemplified by the lower reaches of the Dorset
Stour and Hampshire Avon, where these rivers traverse
a mixed geology below predominantly groundwater-fed
reaches. Geology is always either clay or chalk, and sites
are invariably more than 20 m wide. Sites are typically
very species-rich, Many of the most commonly
occurring species listed in Table 8 for sub-type Ala are
also typical of Alb and Alc, but Myriophyllum spicatum,
Nuphar lutea, Pofamogeton perfoliatus, Butomus umbellatus
and Phragmites are more prevalent. Azolln filiculoides and
Juncns articulatus are more than ten times as prevalent,
whilst Bidens cernnia, Galivm palustre, Rorippa palustris, R.
syloestris, Oenanthe crocata, Carex hivta and Juncus
acutiflorus are more than three times as commonly
occurring. In contrast, Renunculus circinatus, Rorippa
amphibia and Potmnogeton berchtoldii are more than fen
times as common in Alb and Alc than in Ala.

Alb  Fast-flowing, coarse-bedded lowland
rivers of low gradient (NN sub-type Alc)

In sites of the Alb sub-type, geology is very similar to
Ala sites, with clay and chalk dominant and sites
geographically confined to south and west of Watford.
Typical sites include faster-flowing reaches on the lower
Hampshire Avon and Coln. Sites are often species-rich,
but less so than Ala sites, and dominant and commonly
occurring species have much in common with Ala and
Alc. Of these taxa, Visncheria sp{p). and Eloden canadensis
are less common than in Alc, whilst Ranunculus
penicillnbus subsp. psendofluitans, Sagittarin sagittaria,
Lemna minor and Salix sp{p). and other trees are more
prevalent. Of the less commeon taxa, Myosoton aguaticum
is more than ten times as likely to be found in Alb than
in Alc, Bidens tripartitas and Lemna polyrhiza are more
than five times as common and Impalicns capensis more
than three times as common.

Alc  Lowland, very low-gradient rivers with
fine substrates (NN sub-type Alb)

These lowland rivers differ only slightly from sites
classified as sub-type Alb, differing more in their
geographical distribution than in their community
assemblage. Sites are typified by fen and East Anglan
rivers such as the Lark, Stour, Waveney and Wissey and
other rivers with very low gradient {e.g. rivers in the
Somerset Levels). Alluvium and calcareous clay
dominate the geology, with fine sediments more
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prevalent than in other sub-types. The flora is totally
dominated by vascular plants, but the algae Vaucheria
sp(p. and Cladoplore glomerata are also important. The
tow gradient, which results in fine sediments and
sluggish flows, is reflected by a ten-times greater
occurrence in sub-type Alc than in Alb sites of species
such as Ramunculus circinatus, Ceratoplhyllum demersum,
Potmmogeton berchioldii, P. fucens and Lemna gibba, and a
three times greater occurrence of Veronica catennta,
Phragmites australis and Zannichellin palustris,

Type II Lowland, clay-dominated rivers

Alla Small “classic’ clay rivers (NN sub-types
Allb/Allc)

This sub-type is very characteristic of classic clay rivers,
where both the catchment geology and the underlying
substrates are clay. Gravels and pebbles mixed with clay
are therefore less common than in the Allb and Allc sub-
stypes, and sites are typically less than 10 m wide. As
for all type I rivers, vascular plants totally dominate the
assemblage, and of the lower plants only the algae
Enteromorpha spp. and Cladophora glomerata are
important. Of the species that are common in all type 1
rivers, Nuphar luiea, Sagitiaria sagittifolin, Glycerin maxima,
Schoenoplectus lacustris and Sparganivem emersum are
particularly characteristic of Alla sites. Of the less
commeon species, Galitm paluskre, Sculellaria galericulata
and Veronica catenata are all more than three times as
prevalent in Alla than in Allb or Alle, whilst the
opposite is true for Zpnuichellia palustris, Ranunculus
penicillatus subsp. psendofinitans and Potamogeton
pectingtus.

Allb  Clay rivers with diverse substrates and
flow patterns (NN sub-type Allc)

The geoclogy of sites of this sub-type is a mixture of soft
sandstones, soft limestone and clays, with a diverse
mixture of substrates also typical, with siit, sand, clay,
gravel and pebbles expected in more than 25% of sites.
The sub-type has, therefore, no close afiinity to a single
rock type or substrate category. Species that are typical
of clay rivers in general predominate, with Sparganinm
erectunt, Sagittaria sagittifolia, Schoenoplectus lacusiris and
Ranunculus penicillatus subsp. psendofluitans more
common than is typical for clay rivers in general, and
trees, Salix sp(p}. and Nuphar Iutea particularly prevalent.
As is typical for all Group A communities, vascular
plants dominate, except for the algae Cladophora
glonrerata, Vinucherin sp(p). and Enteromorpha sp{p}.; an
exception is the relatively common occurrence of the
moss Amblysteginm riparinvn. Of the less commonly
occurring species, Eupatorivm cannabinum, Lycopus
europaeis, Lythrum salicaria, Symplytum officinale and
Carex acutiformis all occur more than three times as
commonly on banks of sub-type Allb rivers than in
communities of sub-type Alic, and the same is true for
Foutinalis antipyretica, Riyynchostegivm riparioides and
Callitriche obtusnngula in mid-stream.
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_Table 7 Physical characte

. Sub-type
Ala Alb Al Alla Allb Alle Allla AL AlVa  AIVE AV

Number of taxa

Mean 53 45 45 42 40 30 31 39 30 M 18
Minimum -+ 35 29 23 18 10 41 12 7 17 4
Maximum 67 53 &0 58 61 A7 60 57 43 30 32
Geology (% vccurrence (>10%) af siies)

Alluvium 2 28

Calcareous clay 60 54 30 18 16 35 18
Non-calcareous clay 67 35 19 16 13 12

Chalk 33 56 21 93 54 14

Other soft limestone 15 16 13 13 15

Hard limestone : 19
Soft sandstone i 23 26 12 59

Hard sandstone 31
Calcareous shale

Non-calcareous shale

Hard rock

Base-rich ignecus 25
Height af source (nr)

Mean 158 160 95 139 151 195 83 118 151 102 257
Minimum 137 46 25 a5 61 25 76 25 a5 35 10
Maximum 200 169 229 190 640 640 107 229 640 137 700
Altitude of site (m)

Mean 7V 45 24 G4 48 23 33 a0 62 23 67
Minimum 2 g 15 10 1D 10 15 15 5 5 5
Maximum 200 30 92 170 200 65 65 168 213 61 165
Slope thant per 13 m fall}

Mean 19.9 17.7 212 19.6 17.1 0.2 118 10.7 9 15.4 8.3
Minimum 1.7 2.3 0.8 1.5 42 4.3 5.0 2.0 0.3 50 12
Maximum 23 =15 >335 >25 >15 >25 >23 >25 >25 >33 21
Substrates (Y6 vccurrence at sites)

Silt/mud 39 44 62 35 39 41 32 52 40 24 56
Sand 0 9 21 & 28 26 11 27 22 b k)|
Ciay 83 30 45 87 41 44 21 17 39 47 6
Gravel 56 61 35 30 35 36 84 79 58 47 25
Pabbles 39 48 3 4 25 8 21 13 26 0 6
Cobbles 11 0 2 2 7 3 0 ) 5 ] 13
Boulders Q 0] i} ¢ 0 0 0 0 0 ] 13
Bedrock 0 0 5 Y ] b 0 0 0 0 6
Huabitiats (%o occurrence at sites)

Pools 6 ) 3 7 i 5 11 3 6 0 0
Siacks 94 83 98 98 89 95 95 §9 79 82 63
Riffies ] 4 i) 4 G 3 0 3 9 0 44
Runs a2 44 26 24 41 26 47 58 49 59 38
Rapids 0 4 ¢ 0 ¢ 0 0 1 1 0 6
Width €m) (% occirrenice at sites)

<5 6 9 7 43 20 10 0 34 76 53 50
5-10 0 13 17 34 48 51 16 54 30 47 38
>10-20 6 78 62 26 52 46 84 27 7 I8 0
=20 94 36 2 2 11 21 37 6 5 0 19
Depth {m) (% occurrence af sites)

<(.25 0 4 19 a3 39 36 53 72 71 59 44
0.25-0.5 17 70 28 50 51 41 63 () 30 41 dd
>0.5-1 39 83 26 33 37 23 21 21 27 Y 6
>1 ] 83 16 57 33 32 PE a1 16 8 24 31
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: types T,

Sub-type

Taxon Ala Alb Alc Alla Allb Alle  Allla AIllb AlVa ANV AlVe
Stachys palustris 100
Butomus wmbellnlus 89
Selwoenoplecius lacusiris 83 74 a2 73 62
Sagitiarig sagittifolia 83 96 71 83 al
Myriophytlune spicatum 89 74 59 49
Potanmwgeton perfoliatus 94 51
Poimnogeton pectinatus 94 87 81 85 20
Phragniiles australis 94 69 79
Eloden canadensis 94 79 63 67 84 31
Lycopts erropaeis 94 96 6 61 100
Ranwncudus penicillatus subsp. B3 87 63 140 B2

pseudofluitans
Apium nodiflerum 94 96 88 61 65 49 100 86 79 31
Rorippa sasturtiun-aquaticin 94 91 86 70 76 64 a0 87 85 50
Lenmia minor 83 96 ) 61 67 37
Glyceria maxima 89 91 90 82 59 51 84 76 33 25
Sparganium cmmersunt 100 9 88 76 76 44 77
Symphydunt officinale 00 a1 55 47
Qeuanthe crocata 100 88
Sparganium crection 100 100 91 98 29 72 100 94 83 160 56
Phalaris arundinacea 100 100 100 98 97 97 100 97 93 100 81
Mentha aquatica 100 87 95 83 80 51 100 99 77 82 38
Agrostis stalonifern 94 100 97 96 99 97 84 93 98 160 100
Salix sp{p). 94 91 76 53 94 59 84 §9 79 100 31
Sefanum dilcamare 94 100 90 89 89 62 93 89 86 7
Epilobin hirsutum 39 91 91 a1 106 69 100 100 94 82 43
Muyosokis scorpiodes 94 100 95 100 93 80 100 96 93 77 88
Nuphar Intea 94 74 69 96 72 33
Iris psendagorus 89 96 90 75 47 44
Veronica beceabuign 89 96 88 76 73 72 92 87 47 69
Eupaforiunt cannabiinon 89 71 71 95 66 B 65
Carex riparia 96 95 63 25
Scrophudaria auriculata 91 82 78 86 78 71 25
Trees 87 69 83 94 90 B4 88 31
Callitriche stagunalis 83 72 70 41 73 51 71 38
Cladophora glomerata 83 67 61 87 92 59 69
Carex acutiformis 7 100 86
Veronica anagallis-aquaticn 70 B4 8z 35 31
Vaucheria sp(p). 90 79 §2 84 7% 61
Juncus inflexus 71 63 41 75 59 38
Enteromarpha sp{p). 67 65 63 74
Lyt salicaria 64 63 70 95 59
Verondca catennta 63
Rorippa amplribia 72 59 39
Filipendula ulmnria 76 95 86 63 94 63
Polygonion amphibivon 74 62 a9 44
Alisma plomtage-nquatica 72 65
Amblysteginm riparinm 61 38
Potamogelon crispus 46
Ranunctilus sceleratus 46
Elodea nutallii 36
Rumex hydrolapalinn 95
Zanuichellin paiustris 84
Carex panicidata 79
Impatiens capensis 90
Fontinalis autipyreticn 100 58
Beruln erecta 90 69
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Table 8 (contiimad)

. ..S.lf.b;f!jifc

Taxon Ala AlDb Ale Alla AL Alle Allln AIllb AlVa  AIVL  AlVe
Callitriche platycarpa 95 40
Jrencus effusus 39 58 & 56
Callitriche obtusangula 100 §3 59
Filamentous green algae 45 56
Brachythecium rutabulion 37
Equisetum arvense 34
Glyeeria fluitans 36 43 47 69
Angelica sylvestis 35 7T 44
Lyt salicaria 94
Impaticns glandulifera 71
Deselimmpsin cespitosa 3
Ferns 53
Myosolon aquaticum 47
Lysinaclio vulgaris 47
Caltlha palusteis 50
Alopecurns goricniatus 31
Rorippa sylvestris 3
Potantogelon natans 25
Eleocharis pnlusiris 15
% occurrence of the 30th most 83 70 64 61 59 36 79 55 33 47 25
common taxon
Alle C!ay—dominnted rivers it Lenma trisulca and Potanggeton lucens are more than ten
impoverished ﬂom (NN Sl!b—i‘ypg Allb) times as likely to be found in sub-type Allla than in

AlHb, whilst Hipprrus valgaris, Oenanthe fluviatilis, Rumex
hydrolapathna, Groenlandia densa and several other
species are more than three times as likely, Of the
species common in both sub-types, Ranuncrlus
penicillatus subsp, psendofluitans, Callitriche obtusangulia,
Fontinalis antipyretica, Bernla erecta, Carex acukiformis and
Zannichellin palusiris are all much more typical of Allla
than Alilh. Sites are typically very species-rich.

Heavy management and relatively low numbers of
species typify this sub-type, with more than 25% fewer
species per site compared with other type Il rivers. Only
six species are present in more than 75% of the sites
classified into the sub-type, compared with 17 and 15 in
the other sub-types of type I rivers, Typical rivers are
the enriched and heavily managed rivers of the Cheshire
Plain (Dee, Weaver, Dane) and East Midland rivers such
as the We.lland or De.vo.n. A.S tl.m impoverished nature of Alllb  Chalk/oolite streams and high base—ﬁ’ow
the flora is the key distinguishing feature, there are no .
physical features or species that characterise the sub- Hoers (NNI sub—typc AH[I) )
type. In general a wide range of soft geological types In common with Allla, chalk is the dominant geoiog}/
are found, invariably at very low altitudes and where but calcareous clay and other soft limestone {e.g. oolite)
the slope is very gentle. The most commonly occurring are also important. Tbe .varied geology and th.e greater
and dominant species are those that are widespread range 0% river sizes within the 5“.13*1')’13‘3 result in a higher
along enriched banks (e.g. Phalaris arundinacea, Agrostis proportion of finer sediments being present. Sub-type
stolenifern and Myosods scorpivides) or pollution-tolerant Allla is likely wherever Chalk or Oolite has a strong
river plants (e.g. Potamogeton pectinatus, Vaucheria sp(p}., mﬂLzL?nce on river flows; thus exfwmples stretch from the
Cladephora glonerata and Enteromorpha sp{p).}. Hull in Yorkshire through the Midlands and East
Anglian rivers Nar, Wissey and Wensum o the more
southerly rivers of QOolite (e.g. Windrush and Coeln) and
Type 11T  Chalk rivers and other base-rich Chalk (e.g. Piddle, Frome, Kennet, Mimram), The core
rivers with stable flows ‘chalk stream’ species are well represented, but they are
rarely all present at the same site, as is typical in sub-
type Allia sites, Species that are not typical of classic
Allla  Classic chalk rivers (NN sub-type AlIb) chalk streams are more prevalent in Alllb, the most

Chalk is the only typical geology within the catchments characteristic being Ranunculus sceleratus, Potamogeton
of rivers classified into this sub-type. Typically rivers are pectinatus, Equiselum areense, Juncus effusus {more than
10-20 m wide {and never less than 3 m) and have more five times as many occurrences) and Brachythecium

clay, gravel and pebble substrates and less silt and sand ribabudim and Glyceria fluitans (more than three times as
than rivers in sub-type Alllb. The Itchen and the Test many occurrences). Typically, AHIb sites support enly
typify Allla, Impatiens capensis, Lysimachin vulgaris, 75-80% of the number of species found in Allla sites.
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Type IV Impoverished lowland rivers

AlVa Base-rich/neutral, impoverished rivers,
normally close to source (NN sub-type AIVD)

AlVa rivers occur in a very wide geographical range, but
primarily in England. A very common feature shared by
the vast majority of them is a high degree of physical
manipulation or degradation because of high levels of .
regular management or depletion of flows. Most are
narrow and shallow rivers or ditches, with a low number
of species expected. For instance, the most species-rich
site out of 86 had fewer species than the average number
expected in more than 100 sites in Ala-Alc, The “ditch’
nature of the communities is highlighted by the total
dominance of the assemblage by emergent or annual
wetland species, with the commonest true aquatic
macrophytes not expected to be present in more than
30% of sites. Apium nodiflorum, Cladophora glomerata
(especially), Rorippa nasturtivm-aquaticum, Juncus inflexus,
Petasites hybridus, Carex riparin and Zannichellin palustris
are much more typical than in AIVb, whilst Salix sp{p).
and Juncus effusus are much less common. This is
unremarkable as the geolegy is generally more
calcareous than in AIVD.

This is a large sub-type with many rivers represented
in it. Sites are typically on heavily managed reaches of
rivers where basic rock is present within the catchment.
Typical examples are the Bristel Avon and Churn, on
Oolite, the Darent on the North Downs, the Lark, Brett
and Bure of East Anglia, the Eau and Glen of the
Lincolashire Wolds and the Gypsey Race of the Wolds in
East Yorkshire.

AlIVb  Base-poor, impoverished ditch
communities (NN sub-type AlVn)

The most significant physical difference between AIVb
and AlVa is the prevalence in the former of soft
sandstone geology (59% compared with 12%). Where
sites are at lower altitudes and have slacker gradients,
clay and gravel dominate the substrates more than in

any other of the ‘ditch’ sub-types. The less basic nature
of the geology is reflected in the assemblages, with
Impatiens glandulifera, Oenanthe crocata, Pellia epiphylla,
Nuphar luten and several other species more than five
times more likely to be found than in AlVa and
Amblystegium ripariuni, Rorippa nasturtivm-aquaticron,
Juncus inflexus, Carex riparin and Zannichellia palustris
usually at least five times less likely to be recorded. Sites
have slightly more species than is typical for AlVa, with
rivers flowing off the Hastings Beds (e.g. Beult, Teise,
West Sussex and East Sussex Rother) and the New
Forest {e.g. Beaulieu and Lymington) especially typical.

AlVe  Upland rivers with impoverished floras
(NN sub-types AIVa/AIVD)

The main features that distinguish this sub-type of
Group A from the other ten is the greater altitude at
source and much greater likelihood of riffle habitats.
Sites are usually heavily modified by river engineering
works, often leading te a high proportion of sites having
silty substrates. Despite this, cobbles, boulders and
bedrock are more commoniy present in type AlVc than
in either AlVa or AlVb, whilst pebbles and gravels are
less frequently present.

The more upland sources account for the much rarer
occurrence (or the absence) of species found in all other
lowland sub-types (Ala-AlIVb} within Group A. Good
examples of such species include Sparganium erecfum,
Mentha aquatica, Epilobium Iirsutum, Solanum dulcamara
and Salix spp. The community has only three truly
aquatic plants typically present: Callitriche stagnalis,
Elodea canadensis and Potamogeton nafans, which are all
tolerant of siltation. Overall the community is
dominated by plant species more commonly found in
Group B; this suggests that without the physical
degradation that afflicts most sites, they would be
classified within Group B.

Sites are most typically found in northern England
{Wansbeck, Bowmont Water) and southern Scotland
{Annan, Blackadder Water), where rivers which rise in
uplands tlow through intensively farmed landscapes in
their lower reaches,
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54 Rivers in Group B: sub-types BVa-BVIc

Types V and VI in Group B are further sub-divided into
ten sub-types. Table 9 summarises the physical
characteristics of sites in sub-types BVa~BVIc and Table
10 shows the 30 most common taxa in each sub-type of
Group B. The nearest neighbour (NN) for each sub-type
within the classification is shown to enable easy
comparison.

Type V Sandstone, mudstone and hard
limestone rivers of England and Wales

BVa  Mesotrophic upland hard limestone/
sandstone rivers (NN sub-types BVG/BVc)

In common with its nearest neighbours, sites of this sub-
type are commoniy found on hard limestone and soft
sandstone, However, the more frequent occurrence of
hard limestone and calcareous shales and much less
frequent occurrence of clay and soft limestone distinguish
BVa sites from those of BVb and BVc. Steep slope and
higher altitudes are typical; altitude at source is double
that of its nearest neighbour and slope is steeper than in
any other sub-type of Group B. Fine sediments are rare,
and bedrock, boulders and cobbles are more prevaient
than is typical for the group as a whole. Generally, sites
are shaliow and moderately wide.

The harder rock, steeper gradients and higher
altitudes result in bryophytes being much more common
in this sub-type than is typical for B sub-type
communities. Also, no truly aquatic vascular plant is a
common component of the community. The base-rich
nature of the rock is reflected in the common occurrence
of bryophytes such as Cinclidotus fontinaloides and Pellia
endiviifolin. Of the 12 most common taxa, eight are
bryaphytes; the other four are edge grasses Agrostis
stolonifera and Phalaris arudinacea, together with Salix
sp(p). and other trees. Of the less common species, the
alga Lemanea fluviatilis and the mosses Brachythecium
rivulare and Dichodontinm pellucidum occur much more
commonly in sub-type BVa than in BVb or BVc, whilst
species such as LyHirum salicaria, Iris psendacorus, Glyceria
plicata, Stachys palustris, Callitriche stagnalis and
Alopecurus geniculafus occur much less commonly.

Sites in the BVa sub-type are rarely found outside the
hard limestone areas of south and north Wales, the
Derbyshire Dales, the lower Pennines, the Lake District
or the North York Moors; sites are also common in the
upper reaches of rivers on the sandstones of
Herefordshire and Worcestershire. Typical rivers from
the areas cited include the Monnow, Usk, Tawe, Neath
{lower), Clywedog, Elwy, Dove, Lathkill, Wharfe, Ure,
Ehen, Hodder, Esk, Rye, Arrow and Lugg.

BVb  Small, lowland, base-rich sand rivers or
winterbournes (NN sub-type BVc)

Sites within this sub-type are very close to the mid-
range character for type V rivers for atiributes such as
altitude and slope, with the geology typically limestone,
sandstone or calcareous clay and with sites on shale and

hard rock generally absent (as with sub-types BVa-BVc}).
Silt and sand substrates are more common than in other
type V rivers; the only other difference from its nearest
neighbour is the tendency for rivers to rise at slightly
higher altitudes.

Of the commeon species, BVb communities typically
contain many more aigae and bryophytes than do BVc
communities; examples include Cladophora glomerata,
Vauchieria sessilis, Hildenbrandia rivnlaris, Amblystegium
vipariunt, A. fluviatile and Pellia endiviifolia. As for BVe,
but in contrast with BVa, more vascular plants are
common, with Juncus acutifiorus, Apivm nodiflorim,
Rorippa nasturtinm-agquakicuon and Ranunculus penicillaius
subsp. pseudofiuitans noteworthy, The species that occur
much more commonly in BVb than BVe indicate a much
more calcareous and stable substrate: Hildenbrandia
rivularis and Ranunculus penicillatus subsp. pseudofluitans
occur more than ten times as commonly; Verruearia
sp{p)., Symphytuwm officinale, Veronica anagallis-aguatica,
Eloden canadensis, Glycerin plicate and Zamnichellia palustris
are all more than five times as commonly found and
many other vascuiar planis are more than three times as
commonly found in BVb than BVc.

Sites in BVDb are widely scattered in England and
Wales, the sub-type most typically representing outlier
sites in lowland England that are not classified into
Group A. In contrast to BVc, most sites are rarely
located on rivers where clay is important within the
catchment. However, many sites are winterbournes (e.g.
Frome, Lambourne, Moors) or the extreme upper
reaches of chalk/oolite/limestone rivers (e.g. Avon,
Babingly, Coln, Culm, Darent, Kit, Otter, Yarty), whilst
other sites are scattered on relatively base-rich mixed
geologies (often sandstones) at low altitudes (e.g. Arrow,
Axe, Clwyd, Lugg, Monnow, West Sussex Rother and
Trothy).

BVe  Small, lowland, impoverished mixed
sand/clay rivers (NN sub-type BVb)

Sites within this sub-type characteristically flow mainly
over hard limestone and sandstone (typically for all BVa-
BVc rivers) but are usually located on rivers that rise at
much lower altitudes than is typical of sites in Group B
sub-types. Sites are also typically much narrower than
sites on other type V rivers.

Relatively uncommon species (e.g. Sagina procumbens
and Carex pendnla) and the much more commonly
accurring species (e.g. the liverworts Marchantin
polynorpha, Lunularia cruciata and Pellia epiphylla, the
vascular plants Deschampsin cespitosa, Scropludariq
auriculata and Callitriche stagnalis, ferns and filamentous
green algae) are far more commonly found in this sub-
type than in BVb, many reflecting the strong influence
of clay within the sites. Typically these species are
found on steep clay banks.

Species more associated with rock or calcareous
conditions (e.g. Hildenbrandia rivularis, Amblysteginm
riparium, A. fluvintile, Pellio endiviifolia, Rorippa
nasturtivm-aquaticum and Rapunculus penicillatus subsp,
pseudofluitans) are all rare in BVc compared with BVb.
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‘9" Phiysical characteristics of sites in sub-types of Group B:BVa-BVie

Sub-type
BVa BVD BVe BYd BVe BVIu BVID BVIc BVId BVie

Numher of inxa

Mean 33 36 30 38 39 41 42 42 42 25
Minimum 21 206 g 17 25 22 28 24 24 [
Maximum 43 54 30 52 63 60 56 55 38 36
Geology (5 occurrence (>10%) at sites)

Alluvium

Calcareous clay 10

Non-calcareous clay 13

Chalk

Other soft limestone

Hard limestone 27 10 17 13 24 3z 49
Soft sandstone 18 32 25 LX) 41 16 38

Hard sandstone 18 i7 21 [ 81 13 14 i2 30
Calcareous shale 18 19 16 19 10

Non-calcareous shaje ia 17 25

Hard rock (base-rich) 36 25
Height at source (m}

Mean REn| 248 175 306 322 463 533 481 352 433
Minimum 183 kit 35 107 198 335 76 61 61 160
Maxinmum 665 579 489 640 G40 761 761 761 680 &80
Altitude of site {m)

Mean W7 67 ol 87 31 51 57 78 76 98
Minimum 15 5 15 15 15 15 12 15 G 5
Maximum 374 244 185 183 168 215 130 229 250 270
Slope (ke per 15 w1 fall)

Mean 4.7 6.4 6.6 7.6 3.8 1535 113 9.5 0.2 5.3
Minimum 0.1 15 20 3.1 1.5 3.0 40 1.5 1.0 0.9
Maximum 11 20 »>25 15 15 =25 =25 =25 »25 20
Substrales (%o occurrence ai siles)

Siit/mud 4 19 8 12 3 16 7 G 8 35
Sand 2 13 8 4 3 i6 3 7 26 25
Clay 2 9 a3 8 0 9 0 2 6 5
Gravel 13 41 63 35 7 38 10 12 40 20
Pebbles 36 58 42 73 29 47 28 53 35 kit
Cobbles 76 32 a3 42 63 28 69 74 47 33
Bouiders 44 7 13 8 48 a2 39 35 15 30
Bedrock 22 1} 4 0 16 13 17 12 4 1
Halitaks (% occurrence af siles}

Pools 13 7 17 4 13 25 14 3 G 15
Slacks 84 81 38 92 04 97 9¢ 90 79 335
Riffies G 22 29 8 10 0 G 0 G 70
Runs 52 35 58 85 52 41 76 81 76 70
Rapids 11 4 0 4 19 0 7 12 6 10
Width (m) (% occurrence nl sites}

<5 18 52 75 31 0 3 7 3 26 35
510 449 42 29 16 7 [ 7 21 36 45
10-20 49 G 4 50 55 59 28 46 28 15
=20 16 10 4 4 58 53 2 49 30 35
Deptir (m} (%o ocenrrence at sites}

<(1.25 93 80 75 92 55 50 55 81 81 a0
0.25-0.5 56 5: 58 36 58 38 b6 59 40 45
0.5-1.8 2 7 25 8 i6 4] 10 3 2 20
>1.0 g 3 4 0 26 47 17 19 13 ut

|
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] Sub-type

Taxon BVa BVD BVe BVd BVe BVIa BVIb BVIc BVId BVle
Lewmanea fhuviatiiis 73
Thamnobryum alopecnrum 51
Marchantin polymorphn 56 54
Anmiblysteginm riparivn 67 71 42 73
Oenanthe crocata 58 73 o4 96 100
Chiiloscyplius polyanthos 53 85 90
Lunularia cruciain 58 54 o8 65
Peliia endiviifolia 80 57 58 62
Vaucheria sp(p). 80 77 85 71 81 66 66
Hildenbrandia rivularis 69 57 74 97 84
Cinclidotus fontinalofdes 51 74 86 74
Petasites hybridus 78 72 63
Conocephalunt conicunt 82 70 o8 6% 87 59 66 71
Verrucaria sp(p). 9% 75 i) 90 6% 100 9% 9N
Amblystegiiom fuviatile 87 34 71 72 72 91 62
Cladopiora glomerain agg. 84 84 81 97 97 26 76
Juncns acutiflorns 51 70 85 81 39 62 82 89
Equisetum arvense 38 58 66 83 66 8
Deschampsin cespitosa 56 54 40
Veronica beceabnga 62 84 38 78 79 78 80
Myosotis scorpioides 62 86 54 91 100 88 98 85
Filipendula ubmarin 33 62 73 85 77 79 94 86
Mentha aquatica 78 86 67 62 77 88 83 99 98 63
Epilobium hirsutun 76 21 75 94 86 7% iy
Agrastis stolonifera 100 97 96 96 100 100 140 99 140 90
Rhynchastegiun riparioides 100 87 71 100 100 91 100 94 85 45
Trees 96 96 96 100 100 91 83 82 79 65
Fontinalis antipyreticn 91 78 63 92 94 83 97 97 93 53
Phalaris arundinacea 87 91 63 106 10 100 100 97 98 100
Salix sp(p). 84 a3 88 96 97 97 66 P2 81 60
Sulgarm dufeanmra 84 88 81 71 36
Sparganium erecium 81 75 10G a5 91 80 74 00 55
Rammculns penicillatus subsp. 3

psendofluitans
Apivm nodiflorum 74 42
Ferns 58
Pellin epiphylln 67 54
Sparguiiian entersum 81
Catlitriche mmulata 77
Lythrum salicaria 58 71
Euwpatoritun cannabinum 30 74
Scrophidaria anriculata a0 39
Fontinalis squanasa 77
Impatiens glnndulifera 58 75 66
Brachythecium rutabulum 51 50 60
Juncus effusus 65 54 30 59 89 80
Glycerin fluitans 62 42 89 61 70 65
Rorippa nasturiium-aguaticunt 58 42 70 35
Angelica syloestris 52 63 53
Callitricle stagnalis 67 78 35
Filamentous green algae 58 61 81 85 55
Lemanea fluvintifis 73 77 66 74
Myriophyllun: alieniiflorion 81 74 68
Ranunculns penicillatus subsp. 635 40

penicillains
Caltha palustris 58 76 74 85 60
Symphylrom officinale 63
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BVa

BVD

Taxon BVe
Polygoenum amphibium
Rorippa palustris
Ramunculus fluifans
Myriophyllum spicatun
Potamogeton perfolintus
Rorippn sylvestris
Eledea canadensis
Rovippa amphilbia
Mintulus guttatus
Eleocharis palustris
Alopecurus geniculatus
Potamogeton crispus
Stachys palustris
Cardamine amara

Iris psendacorus

Saging procimbens
funcus articulatus
Tussilage farfora
Equisetnm palustre

“ oceurrence of 30th most common
taxon

Sites in BVc are widely scattered in England and
Wales and, as with sub-type BVb, are most typically very
isolated outlier sites in lowland England that are not
classified into Group A. In contrast to BVb, most sites
are located on rivers where clay is important within the
catchment. Typical rivers include the Weald rivers on
sand and clay, such as the Teise and East Sussex Rother,
and the Fraw and Cefni on Anglesey. Whilst sites
typically indicate more acidic catchment conditions than
in BVD {e.g. New Forest Beaulieu and Uddens), very
impoverished sites on calcareous clays {e.g. Burry Pill,
Gypsey Race and Eau) are common.

BVd  Western, stable rivers on sandstone and
shales (NN sub-type BVe)
Sub-types BVd and BVe are very characteristically found
on hard sandstone and shale geology (typically
calcareous shale), and are absent from hard limestone
and soft sandstone. Typically, sites in sub-type BVd
have finer substrates than sites in BVe, being dominated
by gravel and pebbles, with minimal bedrock and
boulders present. Sites also tend to be narrower (usually
less than 10 m wide) and are shallow, being virtually
always under 0.5 m deep.

The finer sediment means that BYd communities have
a high proportion of truly aquatic vascular plants. Some
of the more common species include Spargauninm
emersum, Callitriche hanndata, Myriopindlum alterniflorum
and Ranunculus penicillatus subsp. penicillatus, The
communities also often contain a wide variety of bank
species common in Group A rivers (e.g. Enpatoriim
cannabipnr and Lythrum salicaria), and aquatics of
contrasting habitat needs (e.g. Sparganiim erectum,
Rhliynchosteginm riparivides, Amblystegium riparinm and
Chiloscyphus polyantios) are all invariably present
alongside each other. Relatively uncommon species

24

Sub-type
Bvd BVe BViIa BYIL BVic BVId BV
72 55 60
56
94 97
78 69
59
75 83 60 35
75 86 63 59 30
72 55 60
56 72 74 87 63
59
64
53
53
65
45
45
40
40
35
50 58 56 59 59 53 30

within the sub-type, such as Scrophularia auriculaia,
Alisma lanceolatum, Galiunt palustre, Alopecurus geniculatus
and Stellaria alsine, are far more commonly found in BVd
than in BVe.

Communities of sub-type BVd are confined to western
Britain, typically south-west England and south-west
Wales. The Torridge and Tamar, together with their
more lowland tributaries, typify the sub-type in the
former region and the Teifi and Western Cleddau are
typical in the latter region. Ail examples are on rivers
where some features typical of Group A are evident (e.g.
lower altitudinal sources or presence of large upland
plateaux giving downstream stabilisation). However,
because of the coarser substrates and the sites’ extreme
western distribution, the communities present do not
have enough species typical of lowlands and enriched
conditions to be classified into Group A.

BVe Lowland, Iarge rivers in south-west

England and Wales (NN sub-type BVd)
Differences between sub-types BVe and BVd are
highlighted by the much coarser substrates of the
former, which is dominated much more by cobbles,
bedrock and boulders. Sites also tend to be wider
(usually at least 10 m wide) and deeper. Sites tend to be
at lower altitudes (usually under 50 m) than is typical for
most Group B communities, and the mean gradient is
the slackest of any type V sub-type.

Despite the lower altitude and slacker gradients, the
coarse sediment characteristics are the primary
determinants of the communities. In contrast to BVd,
there is a relatively low proportion of truly aquatic
vascular plants present. Whilst Myriophiylium
alterniflorum, Rhynchostegivm riparicides and Chiloscyphus
polyanthos are more-or-less as prevalent as in BVd,
Sparganium emersum, Callitriche hawulata, Ranunculus
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penicillatus subsp. penicillatus and Amblystegium riparium
occur much more rarely. In contrast, species present on
rock, such as Hildenbrandia rivularis, Fontinglis SqUANIesA,
Cinclidotus fontinaloides, Schistiditnm alpicola and
Cladophora acgagropila occur much more commonly.
Reflecting the lowland location of sites in the sub-type,
bank communities commonly support species often
found abundantly in Group A; typical species include
Impatiens glandulifera, Eupatorium cannabimuint, Lyt
salicaria, Phalaris arudinacen and Agrostis stolonifera.

Communities of sub-type BVe, like those in BVd, are
more or less confined to western Britain, again most
typically south-west England and south-west Wales.
The lower {and much larger) reaches of the same rivers
in which BVd communities exist upstream are most
typical. The lower Torridge, Tamar and Teifi exemplify
the sub-type, but sites on the Exe, Elwy and Welsh Dee
indicate that more calcareous low-gradient rivers with
moorland in their upper catchments are also
represented.

Type VI Sandstone, mudstone and hard
limestone rivers of Scotland and Northern
England

BVla Lowland, large mesotrophic rivers on
limestone or sandstone (NN sub-types BVIb/
BVIc)

The majority of sites in this sub-type are found en soft
sandstone, with a strong calcareous influence arising from
their presence on limestone and calcareous shales. Sites
commonly occur at low altitudes on rivers that rise at
high altitudes (but not as high as in sub-types BVIb or
BVc). Gradient is the most shallow for any Group B sub-
type. Rivers are generally wide and it is extremely rare to
find a site narrower than 10 m wide; sites are generally
much deeper than is normal for Group B rivers.

The shallow gradient and low altitude (also common
in sub-type BVIb) are reflected in the much higher
proportions of species typical of lowland Group A rivers
found in these two sub-types than in type B rivers
generally. Examples include Myriophyllim spicatum,
Elodea canadensis and Voucheria sp(p)., with Ranunculus
fluitans, Symphytum officinale, Rorripa sylvestris and
Rorippa amphitia characteristic. The community typically
contains a variety of truly aquatic vascular plants
associated with fine sediments alongside a wide range of
lower plants associated with gravels and shingle banks.

Typical rivers in this sub-type with communities well
represented include the lower reaches of the Derbyshire
Dove, Teme, Twweed, Wharfe and Usk. All rise at high
altitude on moorland but then traverse basic hard rocks
before becoming relatively big rivers with slack
gradients in their lowlands.

BVIb  Large, lowland reaches of meso-
eutrophic rivers with upland sources (NN sub-
type BVic)

In common with BVia, many sites are found on soft

sandstone, but others are found on non-calcareous
shales as well as hard sandstone and limestone. Sites

commonly occur at low altitudes on rivers that rise at
high altitudes {the highest mean for all Group B sub-
types. Gradient is atypically shallow for a Group B sub-
type, but not as extremely shallow as in BVIa.

Rivers are generally wide, normally exceeding 20 m,
but no deeper than normal for the wide rivers in sub-
types BVIa-BVIc. Reflecting the shallow gradient and
low altitude, much higher proportions of species typical
of lowland Group A rivers are present in sub-type BVIb
than in BVIc. Examples include Potamogefon perfoliatus
(occurring more than ten times as frequently),
Enteromorpha sp(p)., Myriophyllunt spicatum, Ranuicutus
penicillatus subsp. penicillatus, Potamogeton pectinatus
{more than five times as common) and Ranunculus
fluitans, Lemna minor and Zannichellia palustris {more
than three times as common). The community typically
contains a variety of truly aquatic vascular plants
associated with fine sediments alongside a wide range of
lower plants associated with rock substrates, Common
examples of the latter include Hildenbrandia rivularis,
Verrucarin sp(p)., Cinclidotus fontinaloides, Rinpichostegium
riparioides and Fontinalis antipyretica.

Relatively few rivers are classified into this sub-type,
the Eden and Ribble in north-west England typifying it.
Both rivers, together with outliers such as the Usk and
Wharfe, are characterised by having an upland source in
moorland before descending into lowlands and
traversing more base-rich geological strata,

BVIc Middle reaches of upland rivers
traversing richer strata (NN sub-type BVId)
Sites may be located on hard limestone, soft sandstones,
hard sandstone and shales. Rivers rise at high altitudes
(as in sub-type BVIh), and sites are typically at higher
altitudes and with a steeper gradient than is typical in
the nearest-neighbour sites. in common with all sub-
groups BVIa-BVIc, mixed substrates are typical, but
shallower depths predominate in BVIc. The typically
smalier size, higher site altitudes and steeper gradients
lead to fewer aquatic vascular plants being present,
unless they are species associated with more oligo-
mesotrophic conditions of Group C rivers; a typical
example is Myriophyllun alterniflorum, which occurs
more than ten times as commonly in BVIc than in BVib.
Edge species such as Equischum palustre, Mimulus
suttatus, Rorippa palustris, Tussilago farfora and Juncus
effusus also occur more than three times as commonly,
and Elcaclmris palustris is also more common. Many of
the common algae and bryophytes of BVIb (which are
much less frequent in BVIa) are also common in BVIc.
Typical examples include Hildenbrandia rivularis, Lemanea
fluviatilis and Cinclidofus fontinaloides.

Many more rivers are represented in this sub-type
than in BVIb, Extensive middle reaches of the large
rivers where BVIb is typical in the lower reaches (e.g.
Eden, Ribble, Wharfe, Usk) all typically support BVIc
cormunities. BVIc communities also occur on many
smaller tributaries of these rivers (e.g. Petterill, Eamont,
Hodder) and middle reaches of many larger rivers in
the Pennines and Lake District (e.g. Lune, Ure, Wharfe)
and where more rich geological strata are traversed by
rivers below moorland {e.g. Garnock, Ithon, Tweed,
Tyne).
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BVid Small, low-gradient meso-eutrophic
rivers (NN sub-type BVIe)

In common with its nearest neighbour BVle, these are
the only sub-types within Group B where the geology is
typically base-rich hard rock. In contrast to BVie, most
of the other sites in BVId are on hard sandstone. A wide
range of substrates and flow types are also represented
_in both sub-types, with sites being much narrower than
is typical for BVIa-BVIc rivers. Gradient is slack, almost
kalf that of BVIe, with the sources of rivers in BVId
being typically at fower altitudes than in other type VI
sub-types. A large number of taxa occur far more
frequently in BVId than in BVle, such as the algae
Cladophora spp., Vaucherin sp(p). and Hildenbrandia
rivularis, the lichens Collema dichotomum, Dermatocarpon
flupintile and Verrucario spp. (all more than ten times as
frequent), the bryophytes Amblysteginm riparium, A.
fluviatile and Cinclidotus fontinaloides {all more than ten
times as frequent) and the aquatic vascular plants
Potamaogeton crispus, Myriophyltum alterniflorunt and
Glyceria maxina,

More than 90% of sites are in Scotland, the most
typical examples being on the most productive farmland
associated with the lower land and richer soils of the
east coast. The Bervie Water, Dean Water, Don, Eden,
Lunan Water, Ugie and Ythan typify the sub-type.
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BVle Small, basic, upland rivers (NN sub-
type BVIe)

As in Group C, hard rock dominates sites in this sub-
type of Group B, with hard limestone, hard sandstone
and hard base-poor rocks typical. Sites are generaily at
higher altitudes than in other sub-types of type VI, with
a mixture of wide and shallow rivers represented. In
common with sub-type BVa only, gradient is atypically
steep for Group B rivers, but silt and sand are more
prevalent as substrates than in any other Group B sub-
type. Many of the common species of other sub-types in
Group B rarely occur in BVie; the most typical are
species which indicate eutrophic conditions, such as
Vaucheria, Cladophora and Amblystegivm fluviatile. The
calcareous nature of the substrate is refiected in the
more than ten times greater frequency of species such as
Ranuculus penicillatus, subsp. pseudofiuitans, Apion
nodiflorum, Carex riparia and Juncus inflexus.

The sub-type has relatively few sites, typically found
in the Borders (Annan, Blackadder Water, Coquet, Kale
Water) and in the Lake District (Kent). Other outliers
include the Yorkshire Dove and Clun. The vast majority
of these rivers have basic rock geology at relatively high
altitude.
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5.5 Rivers in Group C, sub-types CVIIa-CVIIle

Types VIl and VIII in Group C are further sub-divided
into ten sub-types. Table 11 summarises the physical
characteristics of sites in sub-types CVIla and CVIile.
Table 12 shows the 30 most common taxa in each sub-
type of Group C. The nearest neighbour (NN) for each
sub-type within the classification is shown to enable
easy comparison,

Type VII Mesotrophic rivers dominated
by gravels, pebbles and cobbles

CVIla  Small, shallow, high-altitude hard
limestone and sandstone rivers (NN sub-type
CVIIb)

In common with nearest neighbour CVIlb, sites are
invariably on hard limestone and hard sandstone with
no other rock type represented by more than 10% of
sites. Both CVIla and CVIIb typically have sources at
much higher altitudes than CVilc or CVIId, with CVila
typically occurring at much higher altitudes than other
type VII river communities. Slope is also much steeper,
being approximately twice that of CVilb and four times
that of CVIld. Because most CVIla sites are in the
headwaters, none is more than 20 m wide and they are
typically very shallow (the narrowest and shaliowest
examples within Group C). However, finer sediments
are more prevalent than in other Group C sub-types,

Over 25 species occur more than five times as
commonly in sub-type CVIla than in CVIIb. Many
reflect the greater influence of base-rich rock in CVlila
(e.g. Cinclidotus fontineloides and Amblystegiom fluviatile),
while others reflect the presence of fine sediments {e.g.
Carex wesicaria, Myriophyllum spicaium, Veronica anagailis-
aguatica and Sparganiun emersim). Because of the stable
influence of groundwater and the higher base status,
several species of Groups A and B are mare common in
this sub-type of C than in any other. Typical examples
(other than some of those mentioned above) include
Alepecurus geniculatus, Rovippa nasturtinm-aquaticum and
Verouica beceabrngn. Bryophytes are less well
represented than is typical for Group C sub-types.

There are few examples in this sub-type, and sites are
widely scattered in upland headwater reaches of rivers
where a distinct calcareous influence to a predominantiy
moorland character is typical. Examples include Briggle
Beck, Cowside Beck, Gordale Beck and Malham Tarn
outtlow in northern England and the Ythan, Wick and
Loch Croispol streams in Scotland.

CVIIb  Mesotrophic rivers with strong
calcareous influence (NN sub-type CVlic)

The geology of sites within CVIIb is dominated, as in
CVIila, by hard limestone and hard sandstone, but
physical features are different. Site altitudes are much
lower and gradients are much slacker, with a great
variety of widths, depths and general habitat features.
Riffles, runs and rapids over cobbles, boulders and
bedrock are prevalent. Bedrock and boulders are more

common than in any other CVIi sub-type and fine
sediments are scarce.

Marchantia polyimorpha and Montia sibirica are more than
ten times as common in CVIIb than in CVIla, with
Ranunenlus penicillatus subsp. penicillatus, Conocephalum
coniciim and Phalaris arundinacea more than three times as
common. The community includes some elements
indicative of base-rich conditions {(but less so than in
CVila), together with more bryophytes and other vascular
plants at the margins than in CVIIa. Other typical taxa
include Cardamine amara and Elcocharis palustris, with trees
also much more common on the banks. Sites often have
unstable channels and macrophytes are primarily
confined to the margins or banks or on bedrock;
consequently sites are typically unproductive and very
species-poor.

Sites of this sub-type are rarely found outside
northern England and southern Scotland, where more-
basic rocks are exposed by rivers flowing from extensive
heathy uplands. Typical examples are the Annan,
Whiteadder Water, Coquet, Kent and Nevern.

CVIlc  Lowland, mesotrophic rivers with
acidic feeders (NN sub-type CVIId)

Sites of this sub-type occur on a variety of rock types,
including hard limestone, hard sandstone, soft
sandstones, non-calcareous shales and base-rich hard
rock. Compared with other Group C sub-types, sites of
this sub-type are very typically at extremely low
altitudes {i.e. under 50 m, approximately 3-5 times lower
than other sub-types of CVII}, Substrates vary, but silt is
more common than in any other Group C sub-type.
Sites in CVIIc are typically deeper than is typical for
Group C and wider than is typical for type Vi,
reflecting the fact that they are the most lowiand reaches
of oligo- mesotrophic rivers.

Far more species typical of Group B oceur than is
typical for sub-types in Group C, reflecting the low site
altitude and typically greater width and the fact that few
of the rivers rise in mountains. Vascular plants, many of
them truly aquatic, are more common in this sub-type
than is typical for Group C sites, although bryophytes
are much less common. Examples of atypically common
species include Hydrocotyle oulgaris, hnpations
glandulifera, Lythrum salicaria, Alisna plantago-aquatica,
funcus articulatus and Phragmites australis (ali more than
ten times more frequent than in CVId), plus Lycopus
enropeeus, Apiton nodiflorim, Callitriche obtusangula,
Potamegeton natans, Sparganitm emersion and Littorella
uniflora.

There are few exampies of this sub-type and sites are
spread throughout Great Britain, from the acid New Forest
{e.g. Dockens Water and Oberwater) to Wales (e.g. Llyfni
and Dysynni) and Scotland (e.g. Bladnoch and Cree).

CVIId  Mesotrophic, upland plateau rivers

(NN sub-type CVlic)
Rock types in CVIId differ from other type VII sub-types
in that they are dominated by shales and base-rich hard
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Table 11 Physic {65 in stib-tvpes of Group C: CV1

. Sub-type
CVlia CVIIb CVilic CVIid CVIIla CVHID  CVIIle CVIIId  CVIile
Number of taxa

Mean 36 22 30 37 27 40 36 49 42
Minimum 20 7 & 24 7 19 15 36 24
Maximum 55 43 47 50 42 56 55 70 67
Geology (% vecurrence (>10%) al sites)

Alluviam

Calcareous clay

Non-calcareous clay

Chalk

Other s50ft limestone

tard limestone 31 48 22 25 i6
Soft sandstone 22 13

Hard sandsione 31 35 17 44 18 14

Calcareous shale 23 18

Non-calcareous shale 11 46 17 58 21 28 29
Hard rock {base-rich) 22 27 26

Hard rock {base-poor} ' 21 16
Height at source (m)

Mean 435 417 263 379 302 464 503 598 589
Minimum 20 240 35 152 130 100 240 140 250
Maximum 696 700 810 640 853 1,210 853 1,210 1,210
Altitude of site (m}

Mean 207 126 45 142 103 a3 1i5 95 206
Minimum 20 18 5 10 30 15 15 15 10
Maximum 275 265 152 229 244 274 305 213 425
Slepe (km per 15 m fall) )

Mean 5 4.3 5.7 10.6 3.2 57 3.6 7.3 2.4
Minimum 0.5 0.6 1.1 0.7 0.2 1.0 0.3 1.0 0.2
Maximum 8.1 21 15 =25 8.7 22 9 >25 16
Substrates (% occurrence af sikes)

Sile/mud 31 17 44 i8 3 1 7 iy 0
Sand 15 9 11 41 11 3 5 3 2
Clay 0 0 11 9 3 0 0 4] ¢
Gravel 23 22 50 59 25 22 9 21 4
Pebbles 62 33 3 59 33 45 36 44 26
Cobbles 62 61 39 36 36 67 68 74 52
Bouiders 15 48 22 0 33 40 57 49 78
Bedrock H 35 6 0 28 12 36 10 24
Habitats (% occurrence af sifcs)

Pools 23 4 11 5 8 4 7 3 2
Stacks .54 17 78 82 72 78 71 82 49
Riffles 31 65 22 0 25 1 1 0 9
Runs 46 61" 30 73 47 74 73 85 86
Rapids 0 26 6 0 33 37 48 39 58
Width (i} (% occurrence ab sifes)

<5 62 17 56 41 50 19 ii 8 36
5-19 31 61 17 36 58 43 46 28 42
10-20 15 26 33 27 19 53 55 31 35
=20 0 17 28 23 3 26 23 56 20
Depth (m) (% occurrence at siles)

<0.25 10¢ 48 61 73 86 74 91 89 93
1.25-0.5 23 52 33 32 53 + 46 36 29
0.5-1.0 0 26 o 9 17 3 3 8 4
>1.0 0 17 33 27 3 15 2 13 2
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Tuble 13 Pereentage freqency o ecurrence of sibriyp
Sul-type
Taxon CVila CVIIDh CVile CVIld  CVilla  CVIIID  CVIIIc CVHId  CVille
Alopectirus genicilatus 77
Carex rostrata 46
Carex flacea 46
Rorippa nasturtium-agquaticum 77 30
Yerouica beccabungn 92 61
Equisctum pajustre 62 3%
Mimulus gutlatus agg. 54 30
Junens articulatus 46 63
Anthoxanthum edoratum 46 52
Cardamine ainarn 48
Eleacharis patustris 44
Ramunculus penicillatus subsp. 35
penicillatus
Brachythecium rutabid s 30
Stachys palustris 30 61
Callitriche stagnalis 35 72 G6d
Equisetum fluviatile 34 44 73
Sparganinm erechunt 46 30 86
Alismn planiago-iguatica a1
Stellarin alsine %6
Lythrnm salicaria ] 30
Apiun nodiflorum 50
Potmmnogeton natans 39
Senceic agnaticns 61 59
Galiunt patustre 56 73
Ovuante crocata 78 72 7i
Ferns 6} 55 78 36 57 &7
Callitriche hamtdaia 56 86 63 82
Angelica syloesiris 34 48 56 B2 42
Muyosotis scorpivides 77 7 50 77 59 57
Deschamypsia cespitosa 62 48 72 39 57 72
Glyceria fluttans 92 57 72 100 58 75 80
Filipendula whmaria 77 78 a0 7 47 73 64 80
Rannvculus flammuln 69 61 73 69 97 75
Mentha aguatica 6y 44 67 86 86 61 90 67
Salix sp{p). 54 78 78 91 83 95 80 90 78
Catlicrgon cuspidatum 69 69
Tussilago farfars 54 52 64 71
Sagina procunibens 54 52 71 71
Caitha palustris 106 70 56 68 64 5% 95 67
Agrostis stolonifera 92 g1 0:f 96 94 99 iy 9 91
Foutinalis antipyrefica 62 a1 S0 86 6] 86 84 95 91
Rhynchusteginm riparioides 92 44 86 89 85 o3 90 98
Filamentous green algae 85 52 68 61 78 75 ElY 96
Troncus effusies 77 74 83 91 42 74 83 80
Carex atigra 54 72 67
Juircns acutiflorus 46 67 100 36 90 71 100 84
Phalaris arundingcea 91 83 g6 67 97 6 92
Trees 78 72 73 g7 an 86 92 76
Pellin epiplnylla 30 50 68 89 71 59 85 71
Myriophyllum alterniflorym 86 64 92
Chiloscyphus polyanthos 68 86 88 80 85
Verrucaria sp{p}. 64 67 96 75 92 82
Achillen ptarmica 73 92 67
Carex remota 56
Vaucheria sp(p). 44
Lusalarig cruciata 42
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Table 12 (confirized)

Sub-type
Taxon CVIia CVIIb CVIic CViid CVilla CVIIF CVIIc CVIIld  CVIe
Conacephaluin conicum 75 69 85
Thamnrolryn alopecurnm ’ 69 59 66
Dermatecarpon fluviatile 60
Dichedontinn pellucidun 66
Cinclidotus fontinaloides 66
Hildenbrandia rivularis. 55
Fonfinalis squaniosa 56 88 : 83
Rucomitrium aciculare 36 74
Equiselum arvense a5 39 75
Huygrohymiune echraceum 55 47 74 95 82
Lemanen fluviatilis 58 74 61 78
Brachythecinm rivulare 47 . 89 84
Scapania undulata ’ 47 51 90 66
Amblystegium fluviatile 36 75 84 67
Schistidium alpicola 57 82 82
Brachythecium pluniosion 57 69
Brywm pseadotriguetnion 85 75
Jungermannia atrovirens 74 67
Philonotis fontana 71
Hygrohypmtm luridum 69
% occurrence of 30th most common 46 30 ® 55 36 51 57 71 67
faxon
rocks and are absent on hard limestone or sandstones. diverse range of substrates are represented, with
Whilst the proportion of gravel, pebbles and cobbles is channels usually narrower and shallower than is normal
typical for Group C rivers, CVIld is unique in having for type VIII sites.
sites that are totally devoid of boulders and bedrock, Vegetation in CVI1a sites is often very impoverished
commonly having sand as subsirate. Gradient is also compared with sites in other type VII sub-types. The
exceptionally shallow for Group C river types. community is representative for the type, but the small

Because of the shallow gradient and absence of rocks, size and steep gradient result in species such as Achillen
vascular plants are typically much more important than piarmica, Mimalus guitatus, Ranunculus penicillaius subsp.
in any other Group C sub-type. Exampies include: penicillatus and Senecio aquaticus being present
Myrioplyliune alterniflorrom, Callitriche anulata, Equisctum comparatively rarely; they are more than fen times as
fluviatile and Sparganinm erectim. Other species that are likely to occur in sub-type CVIHE. Similarly 15 other
far more prevalent in CVIHd than in CVilc are Verrucarin taxa (all but two being vascular plants) have a more than
spp. and Mygrohypnunt ochiracenm (more than ten times as threefold greater frequency of occurrence in CVIHDb than
prevalent), Rhynchostegim riparioides, Carex aquatilis and in CVIla; typical examples are Mentha aquatica, Myosotis
C. rostrata {more than five times as prevalent) and scorpioides, Ranunculus flammula, Staclys palustris,
liverworts Chiloscyphus polyanthos and Scapania undulata. Muyriophyllum alterniflorum and Iris pseudacorus.

Sites are typically associated with mesotrophic rivers Sites are scattered throughout England and Wales but
that traverse upland plateaux. The classic examples are are rarely encountered in Scotland. The most typical
the Spey in Scotland, as it crosses Loch Insh Marshes, sites are in south-west England where river reaches
and the Teifi in Wales, where it crosses Tregaron Bog. below moerlands (Bodmin, Exmoor or Dartmoor)

Short steetches of low-gradient mesotrophic rivers may become enriched; examples include the Fowey, Lyd,
be classified as CVIld sub-type where the altitudinal Okement and Torridge. The communities on the acid
source is low (Clettwr, Grannell) or where the influence sand rivers of Sussex as they drop steeply from their
of large lakes in the upper reaches exerts a stabilising sources (e.g. Rother) are also classified as CVilla.
influence on the flow (Dee below Bala Lake}.

Type VIII  Oligo-mesotrophic rivers CVIIIb Moderate-gradient shale/sandstone

rivers below uplands (NN sub-type CVila)

In common with CVIila, hard sandstone and non-

CVlIla  Steep-gradient, low-altitude, sand/

shale rivers (NN sub-type CVIIIb) calcareous shale are the only rock types where sites

in commaon with CVIIIb, hard sandstone and non- commonly occur; in contrast to CVIlla, non-calcareous
calcareous shale are the only rock types on which sites shale is by far the most important. Sites are located at
commonly occur; in contrast to CVIIIb, hard sandstone relatively low altitudes where gradient is moderate for
is by far the most prevalent geology, Whilst altitudinal the type. A mix of gravel, pebble, cobble and boulder
sottrces are typically low, gradient is relatively steep. A bed is typical, with bedrock or fine sediments very rare.
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Many species typical of type VIII occur frequently
within the sub-type, but bryophytes and lichens are
especially prevalent. These include Verrucaria spp. and
Dermatocarpon fluviatile, with Rhynchostegium riparioides,
Fontinalis antipyretica, F. squanosa, Hygrohypim
ochraceum and Chiloscyphus polyanthus especially typical,
Both Callitriche hamulata and Myriophyllum alterniflorm
are common, in contrast to their rare presence in CVIlIa,
With a good mix of vascular and non-vascular plants
commonly present, communities of CVIHIb are far more
diverse than is typical for CVIIla,

Mesotrophic rivers in the foothiils of uplands in
England and Wales commonly support sub-type CVIIlb
communities; sites are especially typical of western
England and Wales and are more rarely encountered in
Scotland, Typical examples include the Barle, Exe and
Fowey in south-west England, Banwy, Cledlyn, Conwy,
Cothi, Dee and Dwyfach in Wales, the Derwent and
Greta in the Lake District and the Spey and Ugie Water
in north-east Scotland.

CVlllc  Base-rich, meso-oligotrophic, upland
rivers (NN sub-types CVIIa/CVIIIb)

In contrast to the nearest neighbours, sites are not
confined to non-caicareous shales and hard sandstones
but are equally likely to be found on calcareous shales
and hard limestone, This makes the gealogy atypically
calcareous for a type VI sub-type and more like that of
a type Vi sub-type. Sites in sub-type CVIlIc tend to be
at moderate altitude with moderate siope but often
occur on rivers that rise at much higher altitudes than is
typical for nearest neighbour sites of sub-types CVIIla
and CVIIIb. They are also typically wider and faster-
flowing than sites in these sub-types.

The base-rich nature of the rock is highlighted by the
paucity of records of acidic upland mosses such as
Fontinalis squamosa, Hygrohypnwm ochracewm, Scapania
undulata and Racomitritm aciculare and vascular plants
such as Myrioplyllun alterniflorum and Jusicus effusus.
There is also a much greater abundance of basic
indicators (typical of Group B}, such as Fontinalis
antipyretica, Schistidivan alpicola, Cinclidotus fontinaloides,
Amblystegivm fluviatile and Hildenbrandia rivularis.

Sites are maost typically found where the underiying
rock in the uplands of northern England and southern
Scotland is basic, with examples in similar situations in
Wales also. The Neath, Ogwen, Aber and Clwyd are
typical examples in Wales. In northern England the
Seven and Hodge Beck are representatives from the
North York Moors and the Wharfe and Ure are examples
from the Pennines. The Esk is the most typical example
from south-west Scotland.

CVIIld  Large, low-gradient, lowland reaches
of upland rivers (NN sub-type CVIlle)

Hard rock is the dominant geology in this sub-type,
although a small percentage of sites are found on soft
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sandstone. In common with CVIile, CVIHd sites tend to
be found in the lower reaches of rivers that rise at
atypically very high altitudes. Sites in CVilld have very
shallow gradients compared with other sub-types of type
VIl and are often much wider too. Rapids, runs and
slacks typify sites, with riffles and pools virtually absent.

Rivers represented in this sub-type are often
unconstrained in their lower reaches, giving rise to the
formation of gravel shoals and backwaters, where
specialist vascular plants such as Galium boreale and
Littorella uniflora occur more than ten times as frequently
as in CVille, and Iris pseudacorns, Potamogeton
pelygonifolins, Sparganinm erechinm and freshwater sponge
are also more than five times as cornmon. The more
than threefold greater occurrence of species such as
Phalaris arundingcen, Equisetum fluviatile, Oenanthe crocatn
and Eleocharis palustris indicate that many species
associated with Group B rivers occur in this sub-type
alongside the more oligotrophic indicaters of Groups C
and D. Typical common examples of the latter include
Myriophyllum alterniflorum, Callitriche hanndata, Fontinalis
squamosa, Bripjon pseudotriquetrim and Hygrohypnum
echraceum. A wide range of habitats combined with
some relatively stable substrates gives rise to very
species-rich assemblages.

Classic examples of this sub-type occur in Scotland,
with some outliers in Wales and the Lake District. The
lower piedmont reaches of the Spey, Dee and Teith are
typical examples in Scotland, and the meso-oligotrophic
Brathay and Cocker in the Lake District are also good
examples.

CVIlle  Small, oligo-mesotrophic reaches of

highland rivers (NN sub-type CVIIId)

Whilst the altitude of river sources of CVIlid and CVille
sub-type sites are similar, the typical gradient is three
times steeper in CVIie than it is in CVId, and sites
typically occur at much higher altitudes. Sites are also
much narrower. Underlying rock is typically hard, and
sites are occasienally on hard limestone. Bedrock and
boulders dominate the substrate, with gravel very rarely
encountered.

The steep gradienis and coarse substrates mean that
aquatic vascular plants are much rarer than in CVIile,
with mosses such as Hygrohypimon luridum and Philonotis
fontana more than five times as prevalent as in CVIIId.
In contrast, the vascular plants that are typical of CVIIId
are rarely present, but rich bryophyte communities are
characteristic, with more than ten species occurring in
more than 60% of the sites classified into the sub-type.

Many rivers have their upper reaches classified inte
this sub-type if there is some base-rich influence on the
underlying oligotrophic moorland character, Geod
examples are the Don, Findhorn and Tweed in Scotland.
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5.6 Rivers in Group D sub-types DIXa-DXe

Types IX and X in Group D are further sub-divided into
eight sub-types. Table 13 summarises the physical
characteristics of sites in sub-types DIXa~-DXe and Table
14 shows the 30 most common taxa in each sub-type of
Group D. The nearest neighbour (NN) for each sub-type
within the classification is shown to enable easy
comparison.

Type IX Oligotrophic, low-altitude rivers

DIXa Lowland, low-gradient, oligotrophic
rivers dominated by higher plants (NN sub-
type DIXb/DIXc)

Sites assigned to this sub-type have macrophyte
communities that indicate oligotrophic water, but
vascular plants totally dominate the communities. The
reasons for this dominance are the low altitudes of the
rivers at their source and the shallow gradient of sites.
This gives rise to low energy regimes, enabling sand and
silt to be more common substrates in type DIXa than in
any other sub-type of Group D. Typically, sites are
smailer and shallower than in other sub-types of Group
D, and fast flows associated with runs and rapids are
rare compared with other sub-types.

The fine substrates and low energy are refiected
clearly in the vegetation, with only two mosses being
listed amongst the 30 most commonly recorded taxa.
Instead, vascular plants, especially emergent species,
totally dominate the community. The greater occurrence
of species such as Hippurus vulgaris, Rorippa nasturtimmn.
aquaticum, Apinm nediflornm and Callitriche stagnalis
suggests that sites are rarely base-poor. This is
confirmed by the usual absence of such indicators as
Eleogiton fluitans, Callitriche hanndata, Myricplhylhon
alterniflorum and Potamogeton polygonifolius.

Sites are widely distributed, with examples on the
Scottish islands (Benbecula), Scottish mainland
{Latheronwheel and Whiteadder Water), England
{Coquet) and Wales (Glaslyn).

DIXb  Hard rock, ‘lowland’ rvivers with
vascular plants dominant (NN sub-type DIXc)

Typically, sites are on hard rock, more sites being
significantly associated with base-poor rock than in any
other sub-type. Rivers that support this sub-type
generally rise af lower altitudes than rivers with other
type D communities and the sites themselves are at
lower altitudes. Siope, as in other type IX rivers, is more
gentle than in type X rivers. Also, in common with
other type IX rivers, silt and sand more commonly occur
than in type X, with equal amounts of cobbles, boulders
and bedrock. Slacker flow characterises sub-type DIXa,
with pools and slacks much more common than runs
and rapids.

Lower altitudes and slacker gradients over hard rocks
lead to more frequent occurrence of many vascular plant
aquatics indicative of clean, base-poor water than in
other Group D sub-types. Typical species include
Myriophyllum alterniftorun, Menyanthes frifolinta, Juncus
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bulbosus, Littorella uniflora, Potamogeton polygonifolius,
Potamogceton natans and Elcogiton fluitans. Sites tend to
have very few species and many are characteristic of
moorland; this is exemplified by the common occurrence
of Molinia caernlea.

The majority of sites within this sub-type are in
Scottand, with rivers such as the Brora, Dunbeath Water,
Langwell Water and Machrie Water typical.

DIXc Base-poor rivers with mixed
communities (NN sub-type DIXb)

Physical characteristics have great similarity with
partner sub-group DIXb; river sources and site altitudes
are lower than other Group D sub-types and gradients
are even slacker than in DIXb. Rock types are very
variable, with no single type represented in more than
25% of sites; hard rocks, including hard limestone and
hard sandstone, predominate. Fine sediments are far
more common than in type X, with clay present in some
sites and with the lowest occurrence of boulders and
bedrock than in any other Group D sub-type. Slacks
and pools are more frequent than runs or rapids, and
sub-type DIXc is more likely to be found on wide and
deep rivers than DIXb,

Plant communities are typically much richer than in
DIXDb, characteristically containing a mixture of
bryophytes and vascular plants. Many of the species of
DIXb are well represented in DIXc, but mosses and
liverworts, such as Pellia epiphylla and Fontinalis
antipyretica, are more common in sub-type DIXc than in
DIXb and the river margins frequentily support species
such as Senecio aquaticus, Myosotis scorpioides, Mentha
aquatica, Agrostis stelonifern, Equisetum fluviatile, Eleocharis
palustris and Filipendula ulmaria, which are not common
mooriand plants. Banks are also much more commonly
colonised by Salix sp(p). and other trees.

Type X Ultra-oligotrophic rivers

DXa Highland rivers with atypically shallow
gradients (NN sub-type DXb)

Sites are predominantly associated with hard rock,
especially those that are base-rich, but a large proportion
occur on a wide variety of other hard rock types.
Altitude at source and site height are typical for type X
rivers but gradient is generally very much more gentle
than is typical. Substrates are similar to those in other
type X rivers, but bedrock is less than a third as common
as in the nearest neighbour. The preponderance of
slacks and pools is greater than in other type X rivers,
with runs predominant.

Bryophytes are often dominant, with many species
being more commeon in this sub-type (or DXe} than in
any other; examples include Dichodontivm pellucidun,
Callicrgon cuspidatum, Brachytheciwm plumoswum, Scapania
undulata, Bryum pseudotriquetrum, Hygrohypium
achraceum, Jungermania atrovirens and Hyocomium
armoricym. in contrast, more vascular plant species (e.g.
Caltha palustris, Ranunculus flommuda, Salix spp.,
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Table 13 Physical characteri

Sub-type

DiXa DIXb DIiXc DXa DXb DXe DXd DXe
Nuntber of fexa
Mean 26 24 37 44 32 19 19 28
Minimum 3 7 23 23 16 1 B 13
Maximum 44 44 62 66 47 33 33 43
Geolagy (% occurrence (>10%) at sites)
Alluvium
Calecareous clay
Non-caleareous clay
Chalk
Cther soft limestone
plard Hmestone 21 11 17 16
Soft sandstone 12
Flard sandstone 26 15 41 40 10
Calcareous shale
Non-calcareous shate 33
Hard rock (base-rich} 11 12 24 3z a7 23 33 14
Hard rock (base-poor) 37 68 22 11 11 47 12
Height at source (i}
Mean 191 294 361 465 449 594 481 481
Minimum 10 50 30 109 100 100 130 107
Maximum 750 540 950 1,210 780 890 890 :1,210
Altitude of site (m}
Mean 98 51 79 189 110 231 129 234
Minimum { 3 3 10 15 10 5 10
Maximum 725 30¢ 335 490 575 730 645 474
Siope (ki per 15 m fall)
Mean 6.1 3.6 4.8 3 4.6 1.7 S5 1.7
Minimum .3 0.2 0.1 0.2 1.6 1.2 1.2 1.3
Maximum >25 =25 >25 >25 5 5 6 10
Substrates (5% occurrence of sites)
SiltY/mud 58 36 33 3 3 0 3 0
Sand a2 0 22 ¢ 0 8 5 2
Clay { 0 11 1 0 0 ¢ 0
Gravel 16 20 33 11 32 23 17 14
Pebbles 32 32 37 43 32 40 40 27
Cabliles 11 A0 44 79 35 B3 53 62
Boulders 11 40 35 57 73 79 67 60
Bedrock 11 32 11 23 77 56 47 26
Habitaks (5o occurrence af siles)
Pools 5 48 24 12 9 4 10 2
Slacks 58 64 63 3% 36 25 30 44
Riffles 42 60 35 21 64 69 67 19
Runs 16 32 54 76 27 44 7 67
Rapids 26 32 22 43 68 75 60 58
Width {m) (% occurrence af sites)
<5 74 52 39 41 23 42 PG 71
5-10 16 48 35 36 68 50 53 3
16-20 11 28 41 35 30 33 13 12
=20 11 16 26 27 9 21 0 [
Depth (mi} (% oceurrence af sifes)
<{),25 84 52 52 87 73 65 63 92
0.25-0.5 47 i 57 37 77 b3 73 33
0.5-1.0 5 44 44 11 23 38 30 3
=1.0 11 16 33 i 0 17 i7 v}
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Table 14 Percentage frequs betypes of Gro
Sub-type

Taxon DIXa DIXb DIXc DXa DXb DXe DXd DXe
Equisctum palustre 63
Vieronica becealnga 42
Polygonim amphibivn 37
Hippuris oulgaris 7
Rorippa nasturion-aquaticion agg. 42
Apiwin nodifloron 32
Eleogiton fluitans 68
Potamogeton natans 64
Menyanthes trifoliatn 40
Callitriche hamulaia 40
Iris psendacorns 3 36
Equisetunt fluvintile 42 64 72
Eleocharis palustris 63 48 61
Caltla palnstris 80 44 50 77 o4
Angelica syloestris 37 40 70 35
Callitriche stagnalis 58 59
Jrncus articulabus 68 £0 61 86 48
Carex restrate 56 65
Myriophyllum alterniflorian 80 70 el
Littorelln wniffora &8 23
Potanrogeton polysonifolins 72 30
ftoncns bulbasus 42 160 94 80 77 48 ap 83
Carex nigrt 63 88 74 87 30 40 46
Rannncudus flanmnda 58 88 94 87 91 42 70 62
hunens effusus 74 84 96 91 86 73 57 85
Petlia epiplila 80 80 97 86 71 83 96
Filamentous green algae 74 76 96 64 40 80 87
Moliwia cacrulea 72 57 58 83 52
Sphagnum sp(p). 72 55 60 87 51
Viola palusiris 68 70 86 58 53 60
Ferns 68 57 64 48 67 62
Potentilla ereca 52 63 72 39 63 77 58
Racomitrinm aciculare 52 54 93 82 75 80 77
Glyeeria fluitans 95 48 87 od 46
Carex demissa 48 64 44 30
Salix spip}. ¥ 43 72 81 59 50 47 58
Anthoxanihun: odoratum 42 44 54 96 68 71 17 85
Deschiampsia cespitosn 75 G7 64 52 58
Filipendula wfmaria 47 74 72
Galivm palustre 33 B3 63 55
Achiltlea ptarmica 76 80 27
Funicns actitiflorus 76 93 42 50 63
Agrastis stolonifera a0 76 i 82 42 60
Trees 7 55 56 30 73
Menkhn aguatica 37 70
Myosofis scorpioides 58 59 a0
Senceio ngualicus 57 50
Fontinafis antipyretica 33 a2 77 86 25
Dichodmddivm pellucidum 6d
Calliergon cuspidatim 37 64
Brachythecium plumesum ' 69 35
Saging procunbens 47 68 77 54 23
Nardus stricta 71 68 54 53 54
Seapania undidatn 89 73 96
Brywom psendotriquetrian ‘ 85 54
Hygrolyniun echracenm 77 50
Jungermarmiin atrovirens agg. 61 69
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Tab]elfl(cmmfzued) S

Taxen DIXa DIXE
Hyocomiunt armoricuns

Flygrohyprim turidunr

Marchantia polymorpha

Montia fontann a7
Clriloscypiius polyanthos

Polytriclom commune

Carex echinata

Plilootis fontang

Tussilagoe farfara

Juncus squarrosus

Narthecium vssifragim

Blindia acuta

Dicranelln palustris

Brachythechan rivutare

Marsupella ewarginata

Nardia compressa

Fontinalis squamosa

% occurrence of 30th most common taxon 32 4

Filipendula ulmaria and Galita boreale) are present in this
sub-type but it lacks the species highly associated with
acidic or oligotrophic waters {e.g. Marsupclla cmarginata
and Nardia compressa). Of the less common species,
Verrucaria spp., Dichodontinm flavescens, Hygrolypinm
ochracenm, Schistidivm agassizii and 5. alpicola have a ten
times greater chance of being found in DXa than DXb.
The same is true for edge species such as Myrica gale,
Carex panicea and Elcocharis palustris, reflecting the
gentler gradient.

The majority of sites within this sub-type are on the
upper reaches of rivers in Scotland, with occasional
isolated sites occurring elsewhere on high moorlands
(e.g. Barle and Exe on Exmoor; Clwyd and Conwy on
Snowdon; Derwent and Eden in the Lake District).
Rivers with several sites are typically in extensive
uplands and inchude the Carron, Dee, Findhorn, Inver,
Ovkel, Teith and Varrigill.

DXb  Low-altitude bedrock rivers (NN sub-
type DXa)

Sites of this sub-type commonly occur only on hard
sandstone and base-rich hard rock - more so than for any
other sub-type. Whilst rivers typically have high altitude
sources, sites are more likely to be at lower altitudes than
in other type X sub-types. Bedrock {especially) and
boulders are collectively much more common as
substrates than in other sub-types. Sites therefore differ
from thase in sub-type DXc in being bedrock-dominated,
with steep gradients, but at lower altitudes.

Fewer upland/base-poor species {e.g. Scapaiia
wndulata, Hygrolypiom ocliraceum and Hyocomim
armoriciur) are recorded, and less frequently, in this sub-
type than in other type X sub-types, reflecting the lower
altitude, and the bedrock dominance is refiected in the
more common occurrence of bryophytes such as
Hygroluppmum luridum, Foulinalis antipyretica and
Chiloscyplus polyanthos. The lower altitude also results in
Montia fontaua, Callitriche sinynalis and trees being

Sub-type

DIXe DXa DXb DXe DXd DXe
6 87
73
64
35 27
55
69 70 92
38 30 50
38
27
25
57
57
30
23
57 71
60
48
32 61 a5 27 20 46

common associates, with Brachytheciun rutabuliom and
fincus articulatus being ten times more likely to be found
than in DXc.

The communities of DXb are strongly associated with
Scotland, outliers occurring only on the Aeron in Wales
and Knock Ore Gili on the Pennines. The community
commonly occurs in the Aros, Brora, Dunbeath Watey,
Langwell Water and Machrie Water.

DXc  High altitude, steep gradient rivers
rarely on base-poor rocks (NN sub-type DXd)

In common with DXb, many sites in this sub-type
commonly occur on hard sandstone and base-rich hard
rock; however, in contrast to DXb, sites also occur
sporadically on hard limestone and base-poor hard rock,
Rivers with this community typically rise at altitudes
higher than in any other type X sub-type and with sites
located at altitudes higher than in any sub-type other
than DXe. The geology is much more base-rich in this
sub-type, with B0% of sites on hard limestone, sandstone
or base-rich hard rock, compared with 14% in sub-type
DXe. In common only with DXd, a much higher
proportion of deep water occurs than is typical for type
X rivers. Unstable substrates — pebbles, cobbles and
boulders — are coliectively more common than is typical
in type X,

Bed instability in hostile environments is almost
certainly responsible for sites being typically very
species-poor, with less than 20 taxa the norm. Despite
the high altitudes, many typical species of the uplands
are rarely found, owing to bed instability; these include
Nardia compressa, Marsupelle emarginata, Scapania undulata,
Fontinalis antipyretica and Hygrohypiun ochraceion. The
shingle bars which characterise the rivers are commonly
colenised by such species as Philonotis fontana, Juncus
bulbosus, Saging procumbens, Achillea ptarmica, Tussilago
farfara, Montia fontana, Deschampsia cespitosa and Juncus
articulatus, the last five species being found more than
ten times as commonly in DXc sites than in DXd sites.
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Sites in this sub-type are scattered throughout
Scotland and northern England. Typical examples
where several sites occur on the same river include the
Allport, Ashop, Derwent, Duddon, Orchy, Roy and Tarff;
virtually all sites from source to mouth on the Roy and
the Tarff are classified into this sub-type.

DXd Oligotrophic rivers of the west coast of
Scotland (NN sub-typeDXc)

The low aititude of sites in this sub-type is very
characteristic, even though several rivers where such
communities occur have much higher-altitude sources
(in common with sites in sub-type DXb). Hard rock is
more prevalent than in any other type X sub-type. In
common with DXc, assemblages are typically very
impoverished, with just 20 taxa frequently recorded.

Characterising the typical community is difficult, since
many species with contrasting subsirate needs occur
relatively frequently. For example, common species
typical of rock habitats include Marsupella emarginala and
Scapanin nndulata, whilst species typical of peaty or
gravel substrates include Sphagmum spp., Myriophyllum
alterniflorion, Juncus bulbosus, Littorella uniflora and
Potamogeton polygonifolius. Littorella uniflora and
Narthecinn ossifragion are more than ten times as
common in sub-type DXc as in DXc and Scapania
undulata and Blindia acuta are more than three times as
common. The overriding influence on the flora appears
to be base-poor, nutrient-poor conditions.

The majority of sites classified within this sub-type are
found on the west coast of Scotland. Many sites are
located on the short rivers surveyed on the Western
Isles, together with rivers such as the Coe and Ulladale.
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DXe Small, shallow, oligotrophic rivers (NN
sub-types DXc/DXd)

Sites supporting DXe communities are typically at
higher altitudes than for most type X sub-types,
although not necessarily on rivers that rise at
exceptionally high altitudes. Non-calcareous shales and
hard rock predominate, but there are several sites on
softer sandstones. It is noteworthy that 45% of sites are
on soft sandstone or shales, no other sub-type of Group
D having a total exceeding 10%. Sites are typically very
shallow and, in common with DXd, narrow too. Acid-
tolerant species such as Marsupella emarginata, Scapania
undulata, Fonfinalis squaniosa, Hygrohypnum cchraceum,
Sphagnum spp. and Nardia compressa all have atypically
high occurrences in this sub-type. Species such as
Scapania undulata, Fontinalis squamosa, Hyocomitm
armoricum, Riynchestegium riparioides, Callitriche hamulata
and Nardia compressa all occur more than five times more
frequently in DXe than in either of the nearest
neighbour sub-types (DXc and DXd), with Jungermanin
atrovirens, Brywm pseudotriquetrum, Hygrohymim
achracenm and Lotus nliginesus all more than ten times as
common.

Sites within this sub-type are scattered throughout
Great Britain, the only common factor being base-poor
soils. Sites are common in England and particularly so
in Wales, although they are infrequent in Scotland.
Several lowland outliers occur on the acid heaths of the
New Forest (e.g. Highland Water, Blackwater), with
other sites in south-west England (e.g. Fowey, Lyd,
Okement), Wales (e.g. Cothi, Conwy, Elan, Dysynni,
Ystwyth), Lake District and northern England (e.g.
Ehen, Dove, Greta) and Scotland (e.g. Machrie Water,
Allt Coire Gabhail, Carron).
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Chapter 6 Comparison with previous

classification system

6.1 Changes in the allocation of sites using the new

classification
Group A

No sites classified in the original classification into types
within Groups B-C have been transferred into Group A
in the new classification. In contrast, over 30 sites have
been re-allocated in the new classification from Group A
into Group B. All have been relocated out of either the
clay type (A3) or the ditch type (Ad).

Type I

Many of the sites originally classified into this type were
transferred to type II (and to a lesser extent type IIl and
type IV}, Examples of such sites were the Welland, East
Sussex Rother, Glen, Weaver, Cary, Devon, Smite and
Kent Stour - all known to be very heavily influenced by
clay. Losses to type 1} were mainly found on East
Anglian headwaters and lower Dorset/Hants rivers -
Wensum, Babingly, Nar, Waveney, Frome, Avon, Piddle
and Test. This is exactly what might be expected, as all
these rivers rise on chalk, or are fed by their aquifers,
and type Il is highly correlated with soft limestone.
Losses to type IV were very clearly impoverished rivers
(Glen, Darent, Weaver).

Transfers of sites into type I were limited and came
from just two end-groups, containing rivers such as the
Kennet, Loddon, Kent Stour, Moors and Waveney. All
these rivers have sections with a similar character to the
Salisbury Avon, where the influence of the (mixed}
geology, substrates and groundwater is great.

The new classification clearly delimits a more well-
defined lowland type I in which low gradient, enriched
waters, coarse substrates where clay is not influential
and a groundwater element to the flow regime are
normally present.

Type 11

Gains from type [ were considerabie but no sites were
transferred from other types. Losses to type I have been
described above; losses to type 11l were very evident
only to the Loddon, Windrush, Yare, Waveney and
Moors which are all rivers on chalk or oolite. Losses
from type I to type IV are characterised by movement
from polluted or acid sand clay rivers. Most losses to
types V-VI are, therefore, from clay sites where
mudstone and coarse substrate are present.
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The loss of sites to other types gives the new type Il
an even better defined affinity with clay.

Type 111

Most gains for type Il are described above in types |

and II. However, it is significant that six further gains

were from the most calcareous sites originally classified

into type IV. Only a single site was lost to another type.
The revised classification gives an even tighter

definition and grouping of ‘aquifer’ rivers as type 1L

Type IV

This type had several losses and gains, but many sites
which have been lost appear much better placed than
before. For example, some border-line oolite streams
have been moved to type III whilst impoverished
communities with species present on stones or gravel
have been put into Group B. Gains have come primarily
from managed and unstable rivers in type I and species-
poor sites on type II (clay) rivers.

In the new classification type IV is still 2 "dumping
ground’ type with distribution highly correlated with
upper sites of Group A rivers. The term ‘dumping
ground’ is used because most sites that have an
impoverished flora (either naturally or through
perturbations) and that generally lack any of the
characteristics species of any of the other types are
allocated to this type.

Group B

There has been considerable re-allocation of sites within
Group B, the new classification giving a better transition
from sub-types BVa—c to sub-types BVid-e. The former
contains many winterbourne sites with much in
common with Group A communities, and the latter has
many sites immediately downstream of sites allocated to
the more mesotrophic communities of Group C.

Type V and type VI

In terms of site groupings, there have been few changes.
However, compared with the old classification, types V
and VI have been ‘inverted’. Thus the old type VI has
become type V and vice-versa in the new classification.
(In essence, TWINSPAN groups sites together and then
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aligns these groups, although the group alignment is
two dimensional, not straight.)

Sub-types BVId/e

These two sub-types (previously classified together as
B4} are the most oligotrophic, northern and upland in
character and invariably occur upstream of sub-types
BVIa-c (previously classified together as B3). BVid-e
gained some sites from previous classifications into
Group C and gained more enriched sites from the
former Group A.

Sub-types BVIa—c
These two sub-types {previously classified together as
B3) are more widely distributed and more northerly
than type V {previously Bl and B2), except where rivers
are large (e.g. Teme, Usk, Lugg, Dove). From previously
having only 30 sites allocated to it, it has become a larger
collection of sites, having had many sites assigned to it
in the new classification that were previously aliocated
to other Group B sub-types.

This new type VI forms a very tight type and in
gradient is closer to type VIi than type IV.

Type V

In this new type V, sub-types BVa—c and BVd-e contain
many of the sites previously allocated to B3 and B4.
Types BVa~c have many sites of the old B3 and B4
allocated to it, as well as 27 sites previously allocated to
Group A communities. The sub-types BVd—e have the
majority of their sites in the revised classification
derived from the old B4, with over 40% of sites relocated
from previous allocations to Group C.

Group C

A very clear transition is now evident from types
CVIla-b, which are iow-nutrient but base-rich sites, o
types CVIlid-e, which are low-nutrient but base-poor
sites.

Type VII

The new sub-types CVIla-b and CVilc~d are equivalent
to the old CI and C2, but the majority of sites classified
to the new sub-types CVlla-b have been assigned from
new surveys and only three of them were sites from the
1978-1952 surveys. This is because many new sites were
surveyed on oligo-mesotrophic base-rich rivers flowing
over hard limestone in the uplands. Communities were
therefore different from those at the majority of sites in
the 1978-82 survey that were allocated to Group Cl or
C2, which had some commonality with Group B rivers,
aithough less so than those of the recent surveys. All
those with base-rich communities have been allocated to
sub-types CVIla-b in the new classification, which forms
a clear and definable transition from Group B to Group
C through sub-types CVIla-b to sub-types CVIle-d.

38

Type VIII

In the new type VIII, sub-types CVIlla—c contain more
than 125 sites from the old Group C and only two sites
previously allocated outside Group C. With the new
sites on Hmestone leading to a more distinct transition
from Group B to C through type VII, many of the sites in
the 1978-82 survey programme have been re-allocated
from the old C1 and C2 into type VHI (old C3 and C4).
The new classification provides a much more distinctive
type VIIL, having communities that are more enriched
than at most sites in type VII but less oligotrophic than
at those in Group D. Sites in sub-types CVilla—c
invariably occur downstream of sites allocated to
CVIlld-e, again providing an improved system of
gradation of sites based on trophic status. This is
illustrated by the re-allocation of 17 sites from the old
Group D into the new types CVilld-e.

Group D

Type IX is 2 good transition between the oligo-
mesotrophy of Group C and the extreme oligotrophy in
type X. They have a pronounced western distribution
{plus Blackadder Water/Whiteadder Water of the Tiveed
system). Few sites within the new type IX were
recorded in the original classification, and some
clarification may be needed in the future to determine
whether surveyor bias has had any influence on the
classification within Group D.

Type IX

The new DIXa (oid D1) has been created solely from
sites surveyed since the original classification was
completed. Thus lowland, iow gradient sites from
western Scotland and the Islands are assigned to this
type. Sites allocated to the old D1 have been shared
between sub-type DIXb and the most oligotrophic sub-
types of Group C (sub-types CVIIid-e). The majority of
sites in the old D2 have been placed in the new sub-
types DXa-b, to reflect the more lowland nature of type
IX compared with type X. This is further confirmed by
only 11 of the 1978-1982 sites being assigned to sub-
types DIXb—c, four from Group D and seven from
Group C.

Type X

In the original system the more oligotrophic
communities of D2 were separated from the rest to form
type X. The new systemn gives a much clearer and more
logical breakdown of oligotrophic sites, as a result of the
greater number of Group D sites that have now been
examined.

The new sub-types DXc-e are the most upland and
nutrient-poor communities in the new system, whilst
sub-types DXa-b usually occur either downstream of
sub-types DXc¢-e on oligotrophic rivers such as the Dee
and Spey or in uplands that are less cligotrophic or acid
{i.e. Exmoor, compared with Dartmoor}.
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6.2 Summary

Using the original classification it was difficult
confidently to assign sites to types VI or VIII within
Group C, or to types IX or X in Group D. Greater
confidence was felt in assigning sites to types at the
more eutrophic end of the scale, with types I, Il and 11
derived with almost complete certainty where the
geology was well known. For type V and type VI, the
division of Group B was not always entirely clear, but
geographical location, size of river and altitude were
important features in helping to predict the likely
communities of a given river.

Types I, Il and HI are essentially unchanged, although
there is a tighter definitior of the ‘fenland’ rivers (type I)
and more soft Hmestone systems {i.e. the Oolite} have
been included in the ‘chalk stream” type i, Type IV is
essentiially the same as before - a dumping ground for
lowland systems with depleted floras, or geographically
isolated Group A sites where elements of Group B or
even Group C communities are well represented.

Types V and VI are even more closely correlated with
sandstone/mudstone and hard limestone than before,
and the north-south divide is even more distinct. The
types are now the reverse of what they were (i.e. old
type V = new type Vland vice versa). The system
appears much better than before, with the faster-flowing
southern sites of Group B placed in the northern type
V1. The new type V is distinctively represented by small
streams or western rivers. There is a clear gradient of
decreasing trophic status from B1-B4 (types V--VI), with
B1 (sub-type BVa) {including winterbournes) appearing
to be most calcareous.

There is now also a clear trophic gradient through
Group C, with the new C4 (sub-type CVIla) (especially)
and C3 (sub-type CVIIb) more oligotrophic than C2 and

C1 (type VII). There has been a complete re-
arrangement of the old Group C. Type VII can be
regarded now as clearly more southerly and more meso-
oligotrophic than type VIII, which is very ‘northern’
and/or genuinely oligotrophic. In many respects the
types are now more clearly defined than before.

Group D (types IX and X) shows the distinct gradient
to decreased trophic status from 1-4 (as in B and C) even
more clearly than before. The differentiation of type IX
from type X is much clearer than before, but some
caution is needed; most new type IX sites have come
from new surveys - a possible link to surveyor bias is
possible but since their western and island locations are
very evident this is unlikely. In addition to being less
oligotrophic, type IX is more characteristic of lower
altitudes than type X.

Figure 2 shows the allocation into types of the 1,055
sites in the original classification compared with their
allocation into types in the revised classification. The
tabulation shows the location of sites at the fourth
division of the classification, which gives rise to types
11V in Group A (referred to as sub-groups Al-4 in the
originai classification), two sub-divisions of types V and
V1in Group B (previously Bl-4), two subdivisions of
types VII and VIII in Group C (previously Ci-4) and two
sub-divisions of types IX and X in Group D (previously
D1-4). Figure 2 shows clearly how the new types
compare very closely with those of the previous
classification and also where there are significant
differences. For example, the new type I {previously A1)
has 59 of the previous sites in the classification re-
assigned to it, with 48 from the original Al and 11 from
its nearest neighbour A2 and none from anywhere else.
However, of the 110 sites previously allocated to Al,

ubg.nm.p in the old
classification from
which sifefs derived
Al

A

A3

Ad 7 46 2

48
1

43 9
86 & 22 5

BVI CVII CVII CVII CVIH DIXa DIX DX
a-b cedd d-e b a-b

e a-c

o=

[S4]

B1 1 3
B2
B3
B 4

30
47

41

c2
C3
C4
D1
D2
23
D4

—
[SC I v A ]

7
1 2
3
2

19

13 9 4 1

[ I )
td
(4]

1 =
[#3]

25

10 H
1 1 36
3 14

+J
— s 2

Figure 2 Re-ailocation of sites in the new classification. Vertical columns show which 1978-82 sites were assigned to the 16 sub-
types in the new classification, and the horizontal columns show from which sub-groups in the previous classification they have

been derived.

39




Vegetation communities of British rivers

almost half have been re-located into the new type II
(previously A2), and ten into type IIl and nine into type
IV, In comparison, of the 59 sites previously allocated to
A3, all but one are re-assigned in the new classification
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to type III {chalk streams), whilst 23 other sites have
been transferred from other sub-types in the original
classification to type HI in the revised classification.
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Chapter 7 List of scientific names used
in the text, with corresponding common

names

Achillen ptarmica
Acorus calamus
Agrostis stolonifera
Alisnur lanceolatum

Alisma plantago-aquaticn
Alopecurus geniculatus
Amblysteginm flupintile
Amblystegium riparium
Angelicn sylvestris
Anthoxanthunt odoratm
Apivan invndat i
Apiunr nodiflorim

Azolla filicuioides
Batrachospermum

Berula erecta

Bidens cernua

Bidens tripartita

Blindin acutn
Brachytheciun plumosum
Brachythecivm rioulare
Brachytheciun rutabulim
Brystanr pseudotriquetrunt
Butonus wmbellatus
Cailicrgon cuspidatun
Callitriche hamulata
Callitriche hermaphroditica
Callitriche obtusanguia
Callitriche platyenrpa

Callitriche stagnalis
Caltha palustris
Cardamine qmara
Crrex acufa
Carex acutiformis
Carex aquatilis
Carex bineruvis
Carex curta
Carex demissa
Carex distichn
Carex cchinata
Carex elatn

Carex flacea
Carex hirfa

Carex lepidocarpa
Carex nigra
Carex otrubae
Carex ovalis

Sneezewort

Sweet-flag

Creeping bent

Narrow-leaved water-
plantain

Water-plantain

Marsh foxtail

Brook-side feather-moss

Kneiff's feather-moss

Wild angelica

Sweet vernal-grass

Lesser marshwort

Fool's water-cress

Water fern

Analga

Lesser water-parsnip

Nodding bur-marigold

Tripartite bur-marigold

Sharp-leaved blindia

Rusty feather-moss

River feather-moss

Rough-stalked feather-moss

Marsh bryum

Flowering-rush

Pointed spear-moss

Intermediate water-starwort

Autumnal water-starwort

Blunt-fruited water-starwort

Various-leaved water-
starwort

Common water-starwort

Marsh-marigold

Large bitter-cress

Slender tufted-sedge

Lesser pond-sedge

Water sedge

Green-ribbed sedge

White sedge

Common yellow-sedge

Brown sedge

Star sedge

Tafted sedge

Glaucous sedge

Hairy sedge

Long-stalked yellow-sedge

Common sedge

False fox-sedge

Oval sedge
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Carex panicea

Carex paniculata

Carex pendula

Carex pulicaris

Carex remoln

Carex viparia

Carex rostrain

Carex vesicaria
Catabrosa aquatica
Ceratophylivm demerson
Chava vulguris
Chiloscyphus polyanthos
Cinelidotus fontinaloides
Cladophora acgagropila

Cladophora glomerata agg.

Collemn dichotum
Conocephalunt conicim
Crocosmia x crocosmiiiflora
Dermatocarpon flisiatile
Deschampsin cespifosa
Dichadontinm flavescens
Dichodontium peliucidum
Dicranelln palustris
Didvynosphenia geminata
Dipsacus fullonum
Eleocharis palustris
Lleagiton fluitans

Elodea canndensis

Elodea nuttallii
Enteromorpha spp.
Epilobiunt hirsutum
Equisetum arvense
Equisetim fluviaiile
Equisefun palustre
Eupatorium cannabinim

Filipendnia ulmaria
Fontinalis autipyretica
Fontinalis squamosa
Galium boreale

Galium palustre
Glycerin dectinata
Glyceria fluitans
Glyceria maximn
Glyceria plicata (notata)
Groenlandia densa
Hildeniwandia rivuiaris

Carnation sedge
Greater tussock-sedge
Pendulous sedge

Flea sedge

Remote sedge
Greater pond-sedge
Bottle sedge
Bladder-sedge
Whorl-grass

Rigid hornwort
Commeon stonewort
St Winifrid's moss
Smaller lattice-moss
Carpet blanketweed
Blanket weed

River jelly-lichen
Great scented Hverwort
Montbretia

Alichen

Tufted hair-grass
Yellowish fork-moss
Transparent fork-moss
Marsh forklet-moss
Woolly diatom

Wild teasel

Common spike-rush
Floating club-rush
Canadian pondweed
Nuttall's pondweed
Tubeweed

Great willowherb
Field horsetail

Water horsetail

Marsh horsetail
Hemp-agrimony
Ferns

Filamentous green algae
Meadowsweet
Greater water-moss
Alpine water-moss
Northern bedstraw
Marsh bedstraw
Small sweet-grass
Floating sweet-grass
Reed sweet-grass
Plicate sweel-grass
Opposite-leaved pondweed
Analga
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Hippuris vrignris
Hydrocotyle vnlgaris
Hygrohypuunt luridum
Hygrolypinn ochracean:

Hyocomim arnoricun
Impatiens capensis
Imipatiens glandulifera
Iris pscudacprus

Juncus acutiflorns
Juncus articrlntus
Husens bulbosus

Tusicus effusus

Tuncus inflexus

[uncus squarrosus
fringermannia atrovirens
Lemanea fluviatilis
Lemmna githa

Lentaa minor

Lenng brisulen
Littorella unifiera
Lotus wiiginosus
Lunularia cruciata
Lupinus nootkatensis
Lycopus ewropaciis
Lyshnachia vulgaris
Lythrum salicarin
Marchantia pelnmerpln
Marsupella emarginata
Meniha nquaticn
Menyanthes trifoliata
Mimlus cuprens
Minnulus guttafus
Mimulus guttaius x Indens
Molinia caerulen
Montia foutana

Maontia sibirica
Myosotis scorpioides
Myuvsoton aquaticun:
Muyrica gale
Myriophdlion aticrniflorum
Myriophyllum spicatum
Nardia compressa
Nardus stricla
Narthecium ossifragum
Nitella flexilis

Nitella opaca = N. flexilis
Nuphar luten
Nymphaea alba
Qcuanthe crocala
OQenanthe fluviatilis
Peltin endfviifolia

Pellia epiphylla
Petasites hybridus
Phalaris arundinaces
Philmiotis fontaua
Phragmites australis
Polygonum amplibinm
Polytrichunr conmune
Potaniogeton alpinus
Petamogeton berchifoldii
Potamogeton crispus
Potamogelon friesii

Mare's-tail

Marsh pennywort

Draby feather-moss

Yellow mountain-rill
feather-moss

Flagellate feather-moss

Orange balsam

indian balsam

Yeliow iris

Sharp-flowered rush

Jointed rush

Bulbous rush

Soft-rush

Hard rush

Heath rush

Dark-green flapwort

An alga

Fat duckweed

Common duckweed

ivy-leaved duckweed

Shoreweed

Greater bird's-foot-trefoil

Crescent-cup liverwort

Nootka jupin

Gipsywort

Yellow loosestrife

Purple loosestrife

Star-headed Everweort

Notched rustwort

Water mint

Bogbean

Copper monkeyflower

Monkeyflower

Monkeyflower hybrid

Purple moor-grass

Blinks

Pink purslane

Water forget-me-not

Water chickweed

Bog-myttie

Alternate water-milfoil

Spiked water-miffoil

Compressed flapwort

Mat-grass

Bog asphodel

Smooth stonewort

Smooth stonewort

YeHow water-lily

White water-lily

Hemlock water-dropwort

River water-dropwaort

Endive peltia

Broad-leaved pellia

Butterbur

Reed canary-grass

Fountain appie-moss

Common reed

Amphibious bistort

Commeon haircap

Red pondweed

Smali pondweed

Curled pondweed

Flat-stalked pondweed

Potamwogeton graminens
Petaniogeion lucens
Potamagcton natans
Potamogeton npdosis
Potamogeton pectinaius
Potmmogeton perfolinfus
Potamogeton palygonifolins
Potamogeion praclongus
Potamogeton pusillng
Poramageton x olivacens
Potamogeton x salicifoling
Patentilla erccta
Potentilln palnstris
Pulicaria dysenterien
Raconitritan aciculare
Ranuncrilus aquatilis
Ramunculus cireinatus
Ranunculus flanumula
Rarmunculus fluitins
Ranuneulus hederacens
Ranunculus omiophyllus
Ranunenius pelintus
Ranunculus penicillatus subsp.
psendoffuitans
Ranunculus penicillatus subsp.
psendofliitans var.
verfuntius
Ranunculus sceleratus
Ranunculus trichoplylius

Rhynchostegiiom riparioides

Rorippa eamphibia

Rorippa msturtivm-aquaticum
Rorippa palustris

Rarippa syloestris

Runtex hydrolapatium
Saging procumbens
Sagittaria sagiltifolia
Salix spp.

Scapania undulatn
Schistidinm agassizii
Schistidinm alpicoln
Sehocnoplectus lacuskris
Scirpus marifimus

Scirpus sylvaticus
Scropldaria auriculnin
Scuteliavia galericninte
Senecio aquaticis

Senecio palustris

Solanum dulcamarn
Sparganium angustifolium
Sparganium emersion
Sparganiunt erectiom
Sphagnum spp.

Spirodeln (Lemna)} polyrhiza

Stachys palistris

Stellarig alsine
Symphytum officinnle
Thammnobryum alopecirum
Tussilago farfara

Tiypha latifolin

Vartous-leaved pondweed
Shining pondweed
Broad-leaved pondweed
Loddon pondweed
Fennel pondweed
Perfoliate pondweed

Bog pondweed
Long-stalked pondweed
Lesser pondweed

A hybrid pondweed

A hybrid pondweed
Tormentii

Marsh cinquefoil
Common fleabane
Yellow fringe-moss
Common water-crowfoot
Fan-leaved water-crowfoot
Lesser spearwort

River water-crowfoot
Ivy-leaved crowfoot
Round-leaved crowfoot
Pond water-crowfoot
Brook water-crowfoot

Brook water-crowfoot

Celery-leaved buttercup

Thread-leaved water-
crowfoot

Long-beaked water feather-
moss

Great yellow-cress

Water-cress

Marsh yellow-cress

Creeping yellow-cress

Water dock

Procumbent pearlwort

Arrowhead

Willows

Water earwort

Teesdale grimmia

Water grimmia

Common club-rush

Sea club-rush

Wood club-rush

Water figwort

Skuilcap

Marsh ragwort

Marsh fleawort

Bittersweet

Floating bur-reed

Unbranched bur-reed

Branched bur-reed

Bog-moss

Greater duckweed

Sponges

Marsh woundwort

Bog stichwort

Commen comfrey

Fox-tail feather-moss

Colt's-foot

Bulrush
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Virucheria spp. Mole-pelt aiga Veronica scutellata Marsh speedwell
Veronica anagallis-aquat iva Blue water-speedwell Verrucaria spp. Freshwater lichens
Veronica beccabunga Brooklime Viola palustris Marsh violet
Verpmica catenaia Pink water-speedwelil Zannichellia palustris Horned pondweed
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Photo I River Salisbury, Hampshire. Type [ - lowland. the
Type, Towing in a wide and shallow valley. Higher plants totally dominate the commusities, the photo showing the
luxuriant growth of a diverse range of reeds and other marginal plants. Monkeyflower Mimulus guttatus is a common
afien species present in this and other Types.

Photo 2 River Blythe, Warwickshire, Type I - lowland, clay-dominated rivers. This river is an S551 on the
outskirts of Birmingham. The photo illustrates a low-gradient section where characteristic species of the Type are
prominent - yellow water-lily Nuphar lutea, branched bur-reed Sparganium erectin and common club-rush
Schaenoplectus lacusiris,



Photo 3 River lfchen, Hampshire. Type HI - Chalk rivers and other base-rich rivers with stable flows. The high
buse status and very stable flow regime of rivers flowing mainly on chalk give rise to prolific in-channel macrophyte
growth of water-crowfool Ranuncudus spp. and water-starwort Callitriche spp. and dense marginal and bank
vegetation. Only in this Type is the lesser pond-sedge Carex acutiformis & very commeon component of the bank
comnunity.

Photo 4 River Torne, Nottinghamshire. Type IV - impoverished lowland rivers. This section of the River Torne is
typical of many rivers in this Type. The majority are narrower than other rivers with communities classified within
Group A, The overriding character of most of the sites is the degradation of the physical environment through land
drainusge and flood defence activities. Others suffer from depleted flows or pollution problems.



ve, Erwood Gorge, Powys. Type V - sandstone, mudstone and hard Hmestone rivers of England
and Wales. The physical characteristics of the Type can be very variable, but where bedrock and boulders
predominate, communitics are totally dominated by mosses. the most common being long-beaked water feather-moss
Rirenchostegimm viparivides. water grimmia Schistidivn alpicola, greater water-moss Fontinalis antipyretica and
brook-side feather-maoss Amblvstegium fluviaiile. The site illusteated supports a strong popuiation of river jelly lichen
Collema dichotemum. a Biodiversity Action Plan species found only in Type V and VI rivers.

Photo 5 River W

i

Photo 6 River Coquet, Northumberland. Type VI - sandstone. mudsione and hard limestone rivers ol Seotland and
Northern England. Physical characteristics of rivers in this Type can range from the meandering and active channels
illustrated to stable bedrock reaches similar to that depicted for the Wye (neighbouring Type V). In unstable
conditions vegetation is very sparse in the channel. but the transient flora of the shingle shoals and margins is very
important and varied.
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Photo 7 River Rydal, Cumbria. Type VII - mesotrophic rivers dominated by gravels, pebbles and cobbles. Types
VI and VHI are characteristic of upland catchments draining hard recks such as shales, hurd limestope and hard
sandstone. The Rydal Hlustrates shat in Type VI gradients are generally shallower than in Type VI, with fine
substrates and refatively stable fTows. Wetland edge species characterise the assemblage. with far fewer bryophytes
than in Type VIIL
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Photo 8 River Spey, Highland. Type VIIi - oligo-mesotrophic rivers. The Spey is typical of many Type VIH rivers.
in which coarse substrates such as cobbles, boulders and bedrock are totally dominant, The apparently sandy banks in
the picture are in fact entirely composed of cobbles. The higher proportion of rocks than in Type VIL and their less

base-rich mure. resubls in 2 wide variety of bryophytes being present within the channels: cover is very limited in
unstuble meuandering reaches (as Hlustrated ). or dense where channels are stable,



Photo 2 Delank River, Cornwall, Type [X - oligotrophic. low altitude rivers. Types 1X and X have macrophyte
assembiages that indicate nutrient and base-poor chemistry. The DeLank typifies Type 1X, in which there are much
gentler gradients. giving rise to a much greater abundance of silis and sunds as substrates and plant assemblages
often dominated by oligotrophic flowering plants. These include characteristic species such as bulbous rush Jincus
hulbosis. alternate-tlowered water-milfoil Myriopfivtlion alternifionun. bog pondweed Potamaogetan pelygonifolins

and floating clubrush Scirpus flindtans (pictured),

; g e o i o ST ? : . .
Phote 10 River Rawthey, Lancashire. Type X - ulira-oligotrophic rivers. The Rawthey. rising high in the Pennines,
is typicat of the Type. Characteristically, sites are found on rivers rising at high allitudes on hase-poor rock or where
bianket bog or acid heuth dominates the catchment upsiream, Mosses and liverworts are a major component of the
{toru and are very dominant on waterfalls and other wet rocks. where broad-leaved pellia Pellia epiphylla, yeliow
fringe-moss Racomitrin aciculare. water earwon Scapania undulata and {lagelotte feather-moss Hyocominm

ArIOTICHN are COMImon Sf)CCiCS.
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Annex A Site locations, physical features and
macrophytes for Groups A-D

Group A
No. of sites = 475

Phalaris arundingcen
Agrostis stelonifern
Muyosotis scorpivides
Epilobiron hirsuliom
Sparganitwm erechion
Mentha nquatica
Solaunm duleanara
Salix sp(p}.

Rorippa nasturtium-
aquaticiim age.

Veronica becenbiiiga
Qther (non-Salix) tree taxa
Apitm nodiflorum
Glycerin maximg
Scrophularia anricuiata
Eilipendln ulmaria

Carex riparia

Lythrum salicaria

Trncus inflexus
Symphytum officinale agg.
Carex gcutifornis

86.7
822
80.9
80.9
67.8
66.1
63.0
63.1
62.5

614
59.1
56.4
54,9
502
4.1
428
+1.7
377
36.7
364

Top 30 macrophytes

Phalaris arundingcea

Agrostis siolonifera
Ayosotis scorpioides
Epilobiunt hivsutum
Sparganium erecfum
Solamuon duicamara
Salix sp{p).

Mentha aquaticn
Veronica beceabunga

Rorippa nasttirfittin-
pquaticunt agg.

Other (non-Salix} tree taxa
Apium nediflorunt
Serophularia auriculata
Cladophora glomerata agg,
Vawcheria sp(p).
Filipendnla ulmaria
Glyeerin maxina
Callitriche stagnalis
Sparganiim enersum
Junens fnflexns

Lemina minor

Elpden canadensis
Lythrum salicaria
Palygonun amphititm
Lycopies curopnens

Carex riparin

Veronica anagallis-nquatica
Symphykum officinale
Nuphar haten

Carex acntiformis
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Physical features

Mean  Min Max.

No. of taxa per 38
site

Height at 138
source (m)

Altitude of site 49
(m)

Slope {km per i3,
153 m fall)

4 &7

16 700

b 213

3 025 25

% of
{m} sites
<5 326
5-10 75
10-20 35.6
=20 15.3

Depth - % of

(n1) sites
<0.25 4.7
.25-0.5 487
(.51 2940
> 30.3

Calcareous clay
Non-calcareous clay
Soft sandstone
Chali

Habitat
Pools
Slacks
Riffies
Runs
Rapids

% of sites
5.3
88.8
5.3
40.0
0.8

Substrate
Silmud
Sand
Clay
Gravel
Pebbles
Cobbles
Boulders
Bedrock

% of sites
43.6
19.7
40.5
52.3
16.7
4.2
(4
0.2



Group B
No. of sites = 397

Top 20 dominant macrophytes

Agrostis stolonifera
Phalaris arundinacen
Other (non-Salix) tree taxa

Meniha aquatica

Salix sp{p).

Myosotis scorpivides
Rinynchostegium riparioides
Epilobiunt hirsutum
Sparganium erectunt
Amblystegium fluviatile
Tuncus geutiflorns
Filipendula wlmaria
Foutinalis antipyretica
Conocephaliom conicwm
Veronien beccabunga
Solamm dulcamara
Ocnanthe erocain
Glycerin fluitans
Eguisetum arvense
Amblystegiton riparium

§9.2
87.7
753
71.0
69.8
65.0
62.0
53.9
51.6
516
49.9
47.6
43.1
43.1
42.3
40.3
40.1
39.5
39.3
373

Top 30 macrophytes

Agrostis stolenifera

Phalnaris arundinacen
Rinpchosteginm riparivides
Other (non-Salix) tree taxa
Fontinalis antipyretica
Salix sp{p).

Mentha aquatica
Verrucaria sp(p},
Myosoks scorpiofdes
Cladophora glomerata agg,
Sparganiiam erechum
Filipendula ulmaria
Tuncus acutiflorus
Epilobium hirsuinm
Awmblysteginm fluviatile
Conocephalunt conicum
Veromica beceabungn
Vaucheria spip).

Solanum duleamara
Equisetum aroense
Glyceria fluitans
Hildenbrandia rivalaris
Tuncus effusus

Oenanthc crocata
Amblysteginm ripariun
Fitamentous green algae
Crltha palustris

Lemanea fluviatitis
Brachythecinm rutabrdum
Elodea candensts

49

98.2
94.0
89.4
88.9
86.9
B5.6
84.1
79.6
77.6
773
771
68.0
67.3
65.2
647
63.5
63.2
61L.35
59.2
58.2
56.7
56.2
4.7
52.6
521
51.6
50.6
47.6
47.4
16.6
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Phiysical features

Mean  Min, Max.

No. of taxa per 38 & 63
siie

Height at 376 30 761
source (m)

Altitude of site 74 5 250
{m)

Slope {km per 8.6 01 =25

13 m fal}}

- Wirdth and dept], =
Width % of Depth

() sites (1) sites
<5 1.2 <0.25 74.6
5-10 207 0.25-0.5 8.0
10-20 375 (G.5~1 8.0
=20 322 >1 14.9

Soft sandstone 237
Hard sandstone 227
Hard Emestone 16.9

Hubitat
Pools
Slacks
Riffles
Runs
Rapids

Substrate
SHit/mud
Sand
Clay
Gravel
Pebbles
Cabbles
Boulders
Bedrock




Vegetation communities of British rivers

Group C

No. of sites = 323

Top 20 dominant macroplytes

Agrostis stolonifera 814
Other {non-5alix) tree taxa  75.5

Rinynchostegium riparivides  70.3

Salix sp(p). 68.1
Juncus acutiflorus 64.7
Phalaris arundinacea 60.7
Fontinalis autipyretica 36.3
Mentln aquatica 55.7
Chiloscypliues polyanthos 54.8
Juncus effusus 35
Glyceria fluitans 514
Peitia epiplogila 511
Filipendula ulmarin 50.2
Myuosolis scorpioides 7.4
Caltha palustris 474
Hygrolypm echraceunt 4d.6
Amblystegivm fluviaiile 4.6
Ramenculns flannmula 44.3
Sehistidin alpicoln %0
Fontinalis squamosn 384

Top 30 macrophytes

Rhynchosteginm riparioides
Salix sp(p).

Other (non-54lix) tree taxa
Fontinalis antipyreticn

Filamentous green algae
Juncus acutiflorns
Plutlaris arundinaces
Tuncus effusus
Verrucaria sp(p).
Mentha aquatica
Glyceria fluitans
Chiloscyphus polyanthos
Filipenduln wlmaria
Pellia epiphylla

Caltha palustris
Myosotis scorpioides
Ranunculus flammula
Fontinalis squamesa
Hygrohypmum echracenm
Ferns

Lemanen fluviatilis
Amblystegtuom fluviatile
Conocephalun coniciim
Deschampsia cespitosa
Aungelica syloestris
Equisciiin arvense
Brachythecium rivulare
Schistidinnt alpicola

Sagina procumbens

30

854
83.9
833
80.2
753
74.0
731
70.9
70.6
68.1
67.5
67.5
66.9
66.9
65.6
60.1
57.6
56.7
56.3
54,2
54.2
53.6
533
511
49.5
48.6
48.6
48.3
46.1

Physical features

Mean  Min. Mz,

No. of taxa per 37 6 7
site

Height at 467 26 1,210
source (m)

Altitude of site 123 3 725
(m}

Slope {km per 49 02 =23

15 m fall}

Width  %of  Depth  %of

{n1) sites (m) sites
<5 28.2 <025 799
510 41.8 0.25-05 424
10-20 36.8 0.5-1 9.3
=20 238 =1 0.8

% of sites

Non-calcareous shale 30.0
Hard sandsione 17.0
Hard limestone 13.6

Habitar

% of sites
Pools 53
Slacks 66.9
Riffles 13.6
Runs 70.6
Rapids 353

Substrate

% of sites
Silt/mud 77
Sand 7.7
Clay 1.5
Gravel 214
Pebbles 42.5
Caobbles 62.8
Boulders 44.9
Bedrock 18.9




Group D
No. of sites = 318

P::Nr.’r.z L}?I})él}ﬂl'r.i

Top 30 macrophytes

Chapter 10 Anmnexes: Annex A

Physical features

s Mean
3 s offins
S Juneus effusus No. of taxa per 31
* Juncus bulbosus 77.7 site
s Rmnculus flamanida 736 Height at 442 10 1,20
:ﬁ"‘\ Racomitrim aciculare 71.7 souzce (m)
—Qujn:f:?g’ Filamentous green algae 714 Aiitude of site 160 v 750
r”z_\; — Arrl.hoxmthunr odoratunr 70.4 Si:;lf): (km per 27 01 >25
;w / Salix spip). 61.0 15 m fall)
FTET e Carex nigra 5.7
Agrostis skolonifera 59.4 SiVidHr
Potenfilla crecta 594 ) Wm’ﬂ: % of Dept % of
Sphagnum sp(p). 594 () situs (n1) sites
Juncus acutiflorus 58.8 <5 30.3 <{.25 73.3
Scapanin wndulaio 57.5 5.10 40.6 0.25-0.5 516
Viola palustris 56.9 1020 78.9 0.5.1 2.4
Ferns 56.9 =M 16.7 =1 1.0
Molinia caeruleq 54.4
Polytrichiom comnine 54.1 :"Gi:li!dg'ic:'z'_i types represeitt
o Other (non-5alix) tree taxa  53.1 10% of sires
p_ Desclmmpsia cespitosa 50.6 Rock % of sites
. . - Glyceria fuitans 49.4 Non-calcarcous shale 0.1
A T Nardus stricia 46.9 Hard sandstone 16.0
e Caltha palustris 469 Hard lmestone 10.1
Foutinalis antipyretica 45.9 Granite 11.0
Top 20 dominant macrophytes S“l_"_”,'" palistie 7 Base-rich igneous 19
arex demissa 2.5 Other metamorphic 135
Achillea ptarmica 41.2 Sehist 13.8
Pellia cpipliylia 612 Sagina procimbens 06
o - Filipendula ulmarin 10,6
Juncus effusus 238 Brypemt pscadotriquetrunt 38.1 : p .
Juncus acutiflorus 50.3 : ‘ Habitat % of sites
Juncus ndbosus 48.4 Pools i29
Anthoxanthun oderatun 16.2 Stacks 46.2
Raconitrimmn acicilare 45.9 Riffles 415
Ranunculus flannnnln 45.6 Runs 494
Salix sp(p). 428 Rapids 487
Scapania undulata 41.2
Qther {non-Safix) tree taxa 39.9
Carex nigra 39.6 Substrate % of sites
Agrostis stolonifera 38.7 Silt/mud 12.6
Filamentous green algae 358 Sand 8.2
Sphagmn sp{ph 355 Clay 1.9
Potentilln erecla 336 Gravel 19.2
Polytrichun conmuiie 33.3 Pebbles 36.2
Molinia cacridea 32.7 Cobbles 604
Deschampsia cespitosa 32.7 Boulders 55.7
Ferns 327 Bedrock 327
Glycerin fluitans 314
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Vegetation communities of British rivers

Annex B Site locations, physical features and
macrophytes for Types I-X

Type 1

No. of sites = 102

. kL 4
F 01%?5 /*7
rfggy ) ;§/
@%’g b
o
7y
!

i”i)
AN
‘3

Phalaris arundimicen
Glyeeria maxinm
Myuosotis scorpioides
Agrostis stolonifera
Epilobitem hirsituim
Carex riparin
Rorippa nasturtium-
aquaticion agg.
Solmunim dulcamara
Mentha aquatica
Sparganiun erectin
Apium nodiflorunt
Salix sp(p).
Veronica beccabunga
Eupatorium cannabinum
Lycopus enropacus
Scrophularia auriculata
Other (non-Salix) tree taxa
Sympinttum officinale
Phragmites australis
Lytirum salicaria

i

929
859
83.8
80.8
74.8
76.8
76.8

72.7
1.7
07
69.7
60.7
65.7
57.6
36.6
54.5
33.5
32.5
50.5
47.5

Top 30 macrophytes

Phalaris arundinacen
Agrostis stolonifera
Myosotis scorpioides
Sparganium erectum
Mentha aquatica
Solanum dulcanara
Sparganiunt emersuny
Epilobiwm hirsutum
Apfum nodiflorun
Giyceria maxinm
Veroniea beccabungn

Rovippa nasturtinm-
aquaficun agg.

Crrex riparia

Potamogeton pectinatus
Salix sp(p).

Sagittaria sagittifolia
Lycopus europachs

Iris pseudacorus

Other {non-Salix) tree taxa
Nuphar tutea

Eupatoriton cannabinun
Cladophora glonerata agg,.
Elodea canadensis
Vaucheria sp(p).

Lena minor

Callitriche stagnalis
Symphytim officinale
Serephularin auriculata
Scheenoplectus lacusiris
Fwncus inflexns

Physical features

87.9
84.8
818
78.8
76.8
74.7
Fh7
747
747
737
727
72.7
7.7
717
69.7
69.7
68.7
68,7

Mean  Min, Max,

No. of taxa per 46 29 67
site

Height at 108 25 229
source {m)

Altitude (m) 38 0 200

Slope (km per 201 23 >3
13 m fall)

% of Depth % of

sites {m) sites

7.1 <(.25 121
131 0.25-0.5 354
55.6 0.5~-1 414
374 =1 54.5

% of sites

Calcareous clay 364
Non-calcareous clay 222
Chalk 313

Habitat

% of sites
Pools 30
Slacks 93.9
Riffles 1.0
Runs 9.3
Rapids 1.0

Substrate

% of sites
Silymud 33.5
Sand 14.1
Clay 48.5
Gravel 444
Pebbles 202
Cobbles 3.0
Boulders (1X0]
Bedrock .0
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Type 11 Top 30 macrophytes Physical features
No. of sites = 164
- Cliaracter
3 Phalaris arundinacen 98,2 Mean  Min. Max.
. ‘%’g Agrostis stolonifern 97.6 No.of taxa per 38 10 61
Sparganin erecfuom 921 site
s Myosotis scorpioides 921 Huight at 158 25 640
ot Epilobivm Iirsutum 90.2 source {m)

Altitude {m) 47 10 200

"D
N

Salix sp(p). 87.2
Solanum dulcamara 82.3
/7 Cladophora glomerata agg, 79.9

4.2 =25

Slope {km per 18.7
15 m fall)

",

‘ﬂ‘-"a
3
%ﬁ s

2
i

Other (non-Saliv) tree taxa  76.2

Mentha aquatica 744 s -
; { Veronica beceplungn 73.8 Widtly E{f of Dept ‘j‘f of
e [\3 Vascheria sp(p) 38 {1} sites () sites
Rorippa m;ehu'f;'um- ?‘1.3 <> 28 <025 At
N‘fz‘ aquticnm agg, ) 5-10 512 0.25-05 488
Z ig @ Nuphar hiten 70.1 10-20 421 U‘?“} 3?‘:’
& ® oy Sparganinm cmersum 68.9 >20 1o >1 3.4
?"V\ o8 5 Scrophularia auriculata 68.3
’ %@ o Polygonrn mnphibiron 68.3
8 acglb @ % Polimogeton pectinatus 67.7 o -
EL ‘v@"“ . . - Rock % of sites
Emteromorptha sp(p). 67.1 .
%‘@: 8° c;,g Lemna winor G5.9 Calcareo.us clay 341
/ 3,0\3501\] Glycerin maxima 65.9 Non-calcareous clay _14‘0
w;"“‘t-\‘f Elodea canadensis 62.2 Soft sandstc.me 1?.3
’ Schoenoplectus Incustris 60.4 Other soft limestone 159
. Sagittaria sagittifelia 59.1
Top 20 dominant macrophytes Apizan sodiflorion 59.1
Rorippa amphibia 58.5 Habitat %e of sites
~ Cuilitriche stagnalis 56.7 Pools 7.9
Phalaris arundinacen 87.8 Lythrunt saficaria 56.1 Siacks 93.3
Agrostis stolonifera 85.4 F}Iiluundrrhz ulmaria 543 Riffles 19
Epilobiun hirsninm 817 Alisma planiago-aquatica 51.8 Runs 317
Myuosotis scorpioides 805 Rapids 0.0
Sparganivm crectunt 75.6
Salix sp(p). 66.5 5‘,‘5}5
Veronica beccabungn 59.8 Substrake % of sites
Solanum dulcamars 39.1 Sil/mud 190
Mentha aguatica 58.5 Sand 20.1
Other (non-Safix) tree taxa  57.3 Clay 573
Rorippa nasturtiun:- 56.1 Gravel 21
aguaticun agg.
. |, oy Pebbles 140
Glyceria maxima 337
Polygonun: angphibinm 51.8 Cobbles +.9
P g Boulders 0.0
Roripprn amphibia 47.6
Scrophularia auricilaia 47.0 Bedrock 0.0
Lythrum salicaria 4740
Nuphar hetea 44.5
Apim nodiflorum 41.5
Carcx riparia 37.2
Schoenoplectns Incistris 36.0
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Vegetation comnunities of British rivers

Type 111
No. of sites = 90

Top 20 dominant macrophytes

Epilobiwm hirsutum
Mywosatis scorpicides
Phalaris arundinacea
Meniha aquntica
Solamum dulcamara
Carex acutiformis
Agrostis stolonifera

Rorvippa uasturtivm-
aguakicum agg.

Apitnr nodiflerim

Sparganium erectim

Glyceria maxima

Rannuculus pcn'icr'lintus
subsp. pseudofluitans

Salix sp{p).

Veronica beceabungn

Scrophularia auriculata

Other (non-Salix} tree taxa

Verenica anagallis-aquatica

Filipendula ulnarin

Iris pseudncorus

Carex riparin

95.6
922
91.1
87.8
81.1
80.0
80.0
75.6

75.6
711
68.9
67.8

66.7

63.6
65.6
6d.4d
644
64.4
56.7
56.7

Top 30 macrophytes

Epilobitm hirsutim

Mentha aquatica
Phalaris arundinacea
Muyosotis scorpioides
Sparganium erectum
Agrostis stolonifera
Solanum dulcamara
Carex acutiformis
Apitem nadiflorum
Salix sp{p).

Veronica beceabunga

Rorippa nasturtiunt-
aquaticun agg.

Filipendula ubnaria
Callitriche obtusangula

Ranunculus penicillatus
subsp. pscudoffuitans

Other (non-5alix) tree taxa
Veronica anagallis-aquatica
Serophularia auriculata
Iris psgndacorus

Glyeerin maxima

Juneus inflexus

Vaucheria sp(p).

Berula erecta

Eupnioriwm cannabinum
Callitriche stagnalis
Lythrum salicaria
Fontinalis antipyretica
Carex riparia

Lycopus enropagus
Cladophora glomerata agg,

54

100.G
98.9
97.8
96.7
85.6
911
50.0
88.9
88.9
B7.8
§7.8
87.8

87.8
86.7
83.6

83.3
82.2
822
778
77.8
74.4
74.4
73.3

72.2

. 700

66.7
66.7
644
2.2
61.1

Physical features

No. of taxa per 42
site

Height at i11
source m)
Altitude (m} 54

Slope (km per 13
15 m fali}

% of
(i) sites
<5 26.7
3-10 43.6
10-20 38.9
=20 12.2

kack

Calcareous clay
Chalk
Qther 50t limestone

Rapids

Substrate
Siltymud
Sand
Clay
Gravel
Pebbles
Cobbles
Bouklers
Bedrock

Mean

Depth
(m)
<0.25
0.25-0.5
0.5-1

>1

% of
sites
67.8
65.6
211
6.7

% of sites
12.2
62.2
10.0

11

% of sites
47.8
23.3
17.8
80,0
14.4
44
0
0.0
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Type IV Top 30 macrophytes Physical features
No. of sites = 119 .

Agrostis stolonifera 98.3 Mean  Min.  Max.
Phataris arundinacen 91.6 No. of taxa per 29 4 50
Myusotis scorpioides 89.9 site

Epilobitn hirsutun 87.4 Height at i58 10 700
Spargmuinm eyectim 81.5 source (in)

] Slope {(km per 9.8 0.7 25
15 m fall)

Veronica beceabunga
Other {non-Salix) tree taxa  77.3

Salix sp(p). 75.6
Solanun dulcoonarn 75.6
Mentha aquaticn 723 "{;‘:v; ! Depth

i shurtinen- 71.4 o .
R%qﬁ ‘g féif::g’g’g‘“" 714 sites (m) sites
Scrophularia anriculata 69.7 <5 70.6 <0.25 67.2
Filipendula ulmaria 68.1 3-10 328 02505 471
Apiton nodiftoriom 66.4 10-20 76 0.5-1 185
Juncus effusus 62.2 =20 50 >1 13.4
Cladophora glomerata agg. 54.6
Callitriche stagnalis 51.3
Virueherin spp). 50.4
funcus inflexus 49.6
Glyceria fluitans 47.9 Caicareous ciay 286
Amblystegiun riparium 454 Nen-calcareous clay 11.8
Filamentous green algae 43.7 Soft sandstone 17.6
Angelica sylvestris 412 Chalk 10.1

Lythrnwm salicaria 35.3

Eupaforivm cannabinum 33.6 i

Sparganiunt emerstnm 319 Habitat %o of sites

¢ Polygonum anphibitm 319 Poals 4.2
Agrastis stolonifern 80.7 Lentna niinor 311 Stacks k)
Phalarts arundinacen 765 Equisctint arcense 111 Riffles 11.8
Myosotis scorpioides 706 Alisma plantage-nquatica 30.3 Runs 48.7
Epilobivn Iivsutum 69.7 Rapids 1.9
Other (non-Salix) tree taxa  62.2
Veronica beccalbingn 571
Mentha aquaticn 55.5 " Substrate % of sites
Sulr_zmmr dulcamara ::}4.6 Silymud 387
St sp(p). 238 Sand 210
Spn.r'gmrmn.: crectiim :32.1 Clay 577
;’ipulml der{?nr;t-m Z;z Gravel 521
stitriftin- .

\%:;ﬁft?r;m agg. Pebbles 193
Fitipenduda ulmaria 49.6 Cobbles 4.2
Serophularia auviculata 395 Boulders L7
Jwens effusus 387 Bedrock 0.8
Glyceria fluitans 318
Juncus inflexus 29.4
Amblystegium riparinm 27.7
Lyt salicaria 5.2
Angelica sylvestris 244



Vegetation communities of British rivers

Type V
No. of sites = 185

Top 20 dominant macrophytes

Agrosks sfolonifera 85.1
Phalaris arimdingcea §0.5
Other (non-Salix) tree taxa  80.5
Salix sp{p). 63.1
Mentha aquaticn 62.6
Rivguchosteginm riparioides 61.5
Oenauthe crocata 52.8
Conecephalun conicum 503
Solanunr dvlcamara 49.7
Epilobiunt hivsufum 49.7
Amblystegium fluviatile 47.2
Sparganinm erection 45.6
Amblystegivm riparium 45.6
Muyvsotis scorploides 446
Fontinalis mtipyretica 44.1
Petlia endiviifelin 436
Juncus acntiflorus 40.0
Filipendula ulmarin 4040
Glycerin fluitans 37.9
Veronica beceatminga 354

Top 30 macrophytes

Agrostis stolonifera

Other (non-5alix) tree taxa
Rhynchostegium riparioides
Phalaris arundinacea

Salix sp(p).

Fontinalis antipyretica
Mentha aguatica
Verrucaria sp(p).
Oenanthe crocata

Selanum dulcamnra
Conocephalunt conicum
Vaecheria sp(p).
Cladophora glomerata agg.
Sparganiunt erechom
Filipendula uimaria
Amblystegium riparium
Epilobitm hirsutum
Juncus acutiflorus
Myosotis scorpivides
Ambiysteginm fluviatile
Peltia endiviifolin

Glycerin fluitans

Verpnica beccatnngn
Lunularia erucinta
Chiloscyphus polyanilos
Juncus effusus
Hildenbrandin rivularis
Equisefrm arvense
Brachythecimm rutabultm
Lemanea fliiiatilis

56

Physical features

97.9
96.9
91.8
89.2
87.7
83.6
76.9
76.9
7k
738
738
728
718
70.8
67.2
64.6
6.1
63.1
62.1
60.5
595
37.9
57.4
34.9
53.3
49.2
49.2
47.2
46.2
45.3

Mean  Min,

No. of taxa per 35 9
site

Height at 303 30 655
source (m)

Altitude {m} 73 5 244

Siope (km per 6.6 61 »25
15 m fall)

% of Depth % of
sites () sites
359 <(.25 80.0
36.9 (25-0.5 544
374 (.5-1 9.7
17.4 =1 7.7

Calcareous shale il3
Soft sandstone 19.0
Hard sandstone 34.4
Hard limestone 11.8

% of sites

Pools 0.3
Siacks 86.2
Riffles 138
Runs 65.1
Rapids 77

Substrate % of sites
Silt/mud 10.8
Sand 7.2
Clay 8.7
Gravel 30.8
Pebbles 48.2
Cobbles 47.7
Boulders 221
Bedrock 8.2



Type VI

No. of sites = 202

Top 20 dominant macrophytes

Phalaris arundinaces
Agrostis stolonifera
Myosoiis scorpioides
Mentha pguatica

Salix spi{p).

Other (non-Salix) tree taxa
Rhynchostegium riparioides
Juncus acutiflorus
Epilobitim Nrsutum
Sparganium erectum
Antblystegium fluviatile
Minnus guttntus
Filipendula ulmaria
Equisctum arvense

Veranica beceabungn
Juncus effusus

Rorippa sylvestris

Caltha palustris
Cinclidotus fontinaloides
Fontinalis antipyretica

%4.6
93.1
84.7
79.2
76.2
0.3
62

594
57.9
57.4
359
55.0
55.0
53.5
49.0
46.5
46.0
46.0
43.6
42.1

Top 30 macrophytes

wlaris arundinacea
Agrostis stolonifera
Mpyosotis scorpigides
Mentha aquatica
Fonfinalis anlipyretica
Rhynchostegiunt riparivides
Salix sp{p).

Sparganinmn crechiom
Cladophora glomerata agg,
Verrucaria sp(p}.

Other (non-Salix) tree taxa
Mimulus guitatus

Juncus acutiflorus

Veronica beceabungn
Filipendula ulmaria
Equisetunt arvense
Amblystegium fluviniile
Epilobivm hivsittim

Caltha palustris

Elodea canadensis
Filamentous green algae
Hildenbrandia rivutaris
Juncus effusus

Glyceria fluitans
Polygonnm amphibiumn
Conocephatiom conicum
Rorippa sylvestris
Cinclidotus fontinaloides
Vaucheria sp(p).

Lemanea fluviatilis

57

98.5
98.5
92.6
91.1
90.1
87.1
83.7
832
82.7
822
81.2
73.3
71.8
68.8
68.8
68.8
68.8
66.3
66.3
63.9
62.9
62,9
59.9
35.4
55.0
33.5
52.0
32.0
a0.5
50.0

5 r} bstrate

Chapter 10 Annexes: Annex B

Physical features

Mean  Min.  Max
No. of taxa per 40 6 60
site
Height at 447 61 761
source {m}
Altitude {m) 72 5 250

Slope {km per 10.5 0.9 25
15 m falh)

‘Width  %of  Depth  Gof

{1} sites {1} sites
<5 129 <(0.25 £9.3
5-10 228 025-05 500
10-20 376 0.5-1 5.9
>20 46.5 >] Z1.8

Rock Y% of sites
Soft sandstone 282
Hard sandstone 11.4
Hard limestone 21.8

Habitat % of sites
Pools 84
Siacks 8527
Riffies 6.9
Runs 71.3
Rapids 9.2

% of sites
Silt/mud 10.9
Sand 14.9
Clay 4.0
Gravel 23.8
Pebbles 46.5
Cobbles 56.9
Boulders 30.7
Bedrock 104




Vegetation communities of British rivers

Type VII
No. of sites = 76

Top 20 dominant macrophytes

Agrostis stelonifera
Juncus effusus
Glyceria fluitans
Other {non-Salix} iree taxa
Phataris arundinacea
Salix sp(p).
Filipendula wlmaria
Juricus acutiflorus
Myosotis scorpioides
Mentha aquatica
Caltha palustris
Deschampsin cespitosa
Rhynchostegitom riparioides
Fomtinalis anfipyretica
Pellia epiphyliia
Spargmuinm erectian
Angelica syloestris
Veronica beecabnoga
Rennculys flannmula

- Galinm palustre

724

64.5
63.2
63.2
61.8
61.8
539.2
526
313
48.7
40.8
35.5
35.5
342
34.2
31.6
316
30.3
30.3
303

Top 30 macrophytes

Agrostis stolenifera
Juncus effusus
Phalaris arundinacen
Glycerin fluitans

Salix sp(p).

Filipendula wlmaria

Caltha palustris

Muyosotis scorpioides

Other {non-Salix} tree taxa
Mentha aquaticn

Fonttinalis antipyretica
Angelica sylvestris

Juneus acutiflorus
Filamentous green algae
Deschampsia cespitosa
Rhynchostegium riparioides
Callitriche stagnalis
Ranunculus flanmula
Sparganium erechiom
Veronica beceabunga

Peltia epipliyila

Stachys palustris

Equisetum fluviatile

Galinm palustre
Myriophytlunt alterniflorum
Sagina procumbens

Senecio aquaticies

Rorippa nasturtinm-
aquakiciun agg.

Callitriche hamulatn
Ferns
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93.4
8.6
80.3
78.9
77.6
711
71.1
69.7
68,4
65.8
65.8
60.5
57.9
57.9
56.6
56.6
53.9
52.6
47.4
47.4
44.7
43.4
434
42.1
40.8
39.5
382
38.2

38.2
36.8

Physical features

Mean Max.
No. of taxa per 31 6 55
site
Height at 373 20 810
source (m)
Altitude {m) 125 5 725
Slope {km per 6.1 05 =25
15 m fall)

Width %0 Depth %o o1
i3

(m) sites (1) sites
<3 40.8 <0.25 67.1
5-10 38.2 0.25-0.5 368
10-20 26.3 .31 19.7
>20 185.4 >1 211

Non-calcareous shale 171
Hard sandstone 9.7
Hard limestone 25.0

Substrate
Silt/mud
Sand
Clay
Gravel
Pebbles
Cabbles
Boulders
Bedrock




Chapter 10 Annexes: Annex B

Type VIII Top 30 macrophytes Physical features

No. of sites = 247

Ain. Max.

Agrostis slolonifera Mean

Rhymchostegium riparioides  94.3 No. of taxa per 3% 7 70
Other (non-Salix} tree taxa  87.9 site

Salix sp(p). 85.8 Height at 496 1oe 1,210
Foutinalis mtipyreticn 84.6 s?urce (m) _

Verrucarin sp(p). 84.2 Altitude (m) 1 10 425
Filamentous green algae 810 Slope (km per 5 02 =25

15 m fall)

Chiloscyphus polyanthos 79.8
Juneus acutiflorus 78.9 ;
g.;nm piphylin 77 Width  %of  Depth  Yhof
wilaris arundinacen 70.9 () sites (1) sites
Menbha aquatica 68.8 <5 243 <025 238
Lemanea fluvintilis 68.8 510 42.9 0.25-05 441
Hygrohypmun ochracenm 68.0 10-20 101 0.5-1 6.1
Tuncus effusus 67.6 -0 255 -1 77
Fontinalis squamosn 67.6
Filipendula wimaria 65.6
Counocephalion conicum 64.8
Amblystegium fluviatite 64.4 ’ Rork ' % of sites
Glyceria fluitans 640 Non-calcareous shale 34.0
Caitha palustris 64.0 Hard sandstone 162
Ferns 59.5 Hard limestone 10.1
Ranunculus flamnda 59.1
Schistidinm nlpicola 58.7
Top 20 dominant macrophytes i;"d_’-wff_“”"_" riouare 575 Habitat % of sites
dyosotis scorpivides 57.1 _
Seapania undulata 35.9 Poals 3;
Agrastis stolonifera 84.2 Equisctiun arociise 538 ii]l‘;:l[:,s 73. 5
© L, Thamnobryum alopecurim 53.8 )
Rhynchostegium riparioides 810 . . Runs 741
: - Deschampsia cespitosa 49.4
Other (non-Salix) tree taxa  79.4 Rapids 433
Salix sp{p). 7040
Juncus acutiflorns 68.4
Chiloscyphus polyanthos 65.2 Substrate % of sites
Fontinalis antipyretico 63.2 Siltmud 20
Phalaris arnndinaren 66.3 Sand 40
Mentha aguatica 57.9 Clay 0.4
Pellia epiphylia 56.3 Gravel 158
Hygrolypmum echraceun 54.7 Pebbies 401
Amblystegium fluvintile 53.4 Cobbles 672
Juncus effusus 514 Boulders 518
Caltha palustris 494 Bedrock 211
Rannnculus flammula 48.6
Schistidinm alpicola 48.2
Glycerin fluitains 47.8
Filipendula ulmaria 474
Fontinalis squamosa 4740
Myosotis scorpicides 46.2
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Vegetation communities of British rivers

Type IX
No. of sites = 90

Top 20 dominant macrophytes

Juncus effusus 53.3
Juncus bulbosus 522
Ranunculus flanmmula 511
Carex nigrn 47.8
Glycerin fluitans 467
Pellin cpiphylla 46.7
Juncus acutiflerus 41.1
Equisetum fluviatile 40.0
Carex rosirata 38.9
Agrostis stelonifera 37.8
Salix sp(p). 35.6
Filipendula ulmaria 35.6
Caltha patustris 344
Eleocharis patustris 333
Myriophyllwn atterniflorun - 313
Juncus arficulatus 289
Deschampsin cespitosa 289
Other (non-5alix) tree taxa  28.9
Galium patustre 289
Ferns 27.8

Top 30 macrophytes

Juncus cffusus
Juncits bulbosus
Rarnunenlus flanmula
Glyceria fluitans
Carex nigra

Caltha patustris

Peltia epiplylla

Agrostis stolonifern
Equisetum fluviatile
Galiun pulustre
Myriophyllum alterniflorunt
Eleocharis palustris

Sulix splp).

Viola palustris
Filamentous green algae
Janens articalatus
Filipendula ulmarin
Angelica sylvestris

Ferns

Carex rostrata

Molinia caerulea
Sphagnunt sp{p}.
Anthoxanthun odoratum
Pokwmogeten polygonifolius
Potamiogeten nalans
Fontinalis antipyretica
Junens acutiflorus
Deschampsia cespitosa
Other (non-Salix} tree taxa
Myosotis scorpioides
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87.8
84.4
844
77.8
75.6
700
68.9
X
63.3
61.1
58.9
57.8
57.8
57.8
57.8
56.7
55.6
3.4
54.4
53.3
50.0
56.0
48.9
47.8
47.8
47.8
46.7
45.6
43.6
444

Physical features

Mean Mazx.
No. of taxa per M 3 62
site
Height at 306 10 950
source (m}
Altitude (m) 76 0 735
Slope {km per 4.7 01 =25
15 m fall}

Width % of Depth of
(1) sites (1) sites
<5 50.0 <(.25 %8.9
5-10 34 0.25-0.5 544
10-20 311 0.5-1 35.6
>20 200 »>1 233

Rock % of sites

Hard sandstone 15.6
Hard limestone 1131
Base-rich igneous 17.8
Other metamorphic 26.7

Habitat % of sifes
Pools 26.7
Slacks 62.2
Riffles 43.3
Runs 40.0
Rapids 25.6

Substrate

% of sites
Silt/mud 389
Sand 23.3
Clay 5.6
Gravel 25.6
Pebbles 344
Cobbles 35.6
Boulders 311
Bedrock 16.7



Type X

No. of sites = 228

Top 20 dominant macrophytes

Peilin epiphylla
Raconutrium aciculare
Anthoxanthum oderatunt
Juncus effusus

Juncus acutifiorns
Scopania undulata

Tuncus bulbosus

Salix sp(p)-

Other (non-5alix) tree taxa
Rununculus flannnula
Polytrichum conmmne
Potentilla erecta
Filamentous green algae
Agrostis stelonifern
Sphagnm sp{p).

Molinia cnerulea

Carex wigrn

Bryum pscudotriquetrumnt
Nardus stricta

Ferns

71.1
57.0
35.7
33.9
33.9
52.2
46.9
5.6
44,3
43.4
41.7
39.9
39.5
39.0
38.6
377
364
36.4
36.0
346

Top 30 macropliytes

Pellia epiphyila

Racontitrivm neiculare

Juncus effusus

Anihoxantinom odoratun

Filamentous green algae

Juncus bulbosus

Scapuia nndulata

Ramotculus flammula

Potentilla erecto

Polytrichum comntine

Juncus acutiflorus

Sphaguum sp(p).

Salix sp{p).

Nardus stricta

Ferns

Agrostis stolonifera

Violn palustris

Moalinia caernden

Other {(non-Salix) {ree taxa

Carex nigrn

Deschampsin cespitosa

Sagina procumbens

Hyocominm armoricum

Bryuny psendotriguetrum

Carex demissa

Fontinalis ankipyretica

Brachythecium plumosun

Marsupella emarginata

Achillen ptarmicn

Jungermaoniin atrovirens
agg.

61
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Physical features

Mean  Min.  Max
No. of taxa per c}| 1 66
site
Height at 496 160 1,210
source (m)
Altitude (m) 193 5 750
Slope (km per LY 0.1 25

15 m fall)

Wit and dey -
Width % of Depth % of
(1) sites () sifes
<5 50.4 <[}.25 789
5-10 43.0 (.25-05 504
10-26 28.1 0.5-1 18.9
=20 154 =1 6.1

Ya of sifes

Non-calcareous shale 13.2
Hard sandstone 16.2
Granite 1.8
Schist 16.7

Habitat % of sites
Poels 7.8
Slacks 399
Riffles 40.8
Runs 53.1
Rapids 379

Substrate
Silt/mud
Sand
Clay
Gravel
Pebbles
Cobbles
Boulders
Bedrock




Vegetation communitics of British rivers

Annex C Site locations, physical features and

macrophytes for sub-types Ala-AlIVc

Sub-type Ala
No. of sites = 18

e
‘gé) S_g'-'\\ :‘L/;

{
Py
REP 8

Plalaris arundinacea
Glyceria maxima
Phragmites ausiralis
Salix sp(p).

Sparganiunm erectun
Polaniogeton pectinatus
Solanum duicmnara
Enpatovivm cannabinon
Epilobium hirsufum

Rorippa nastirtini-
aquaticunt agg.

Myosotis scorpioides

Apiun noditlorin
Symplrykunt officinale
Stachys palustris

Qenanthe crocata

Lycopis curopacits

Agrostis stolonifern

Mentha aguaticn

Other {(non-Salix) tree taxa
Sparganinm emersumn

Top 30 macrophytes

Sparganiim erechim
Sparganium enersum
Phalaris arundinacen
Symplutun offfcinale
Stachys palustris
Qenanthe erocatn
Mentha aquatica
Potamogeton perfolintis
Potamogeton peetingtus
Phragmites qustralis
Eloden canadensis
Agrostis stolonifera
Salix sp(p).

Solanum dulcamarg

Rorippa nasturtinom-
aquakicum agg.

Nughar fufea

Myosotis scorpioides
Lycopus europnens
Apiwn nodiflorim

Iris psewdacorus
Glycerin maxima
Butomus umbellatus
Veronica beccalunga
Myripphyllum spicotum
Eupatorium cannabintm
Epilobium hivsutum
Schoenoplectus lncustris
Sagittaria sagiltifolin
Lemna minor

Ranunculus penicillatus
subsp. psetdofliritans

Physical features

Gl
94.4
24.4
94.4
88.9
88.9
88.9
88.9
88.9
§8.9
88.9
83.3
833
83.3

83.3

Mean  Min,  Max

No. of taxa per 53 44 67
site

Height at 158 137 200
source {m)

Altitude (m) 77 2 200

Slope (km per 19.9 117 23
15 m fall)

Width % of Depth % of
(1) sifes (1t} sites
<5 8.6 <{.25 0

510 0 0.25-035 167
10-20 5.6 0.5-1 389
=20 94.4 >] 83.3

Rock % of sites
Nen-calcareous clay 66.7
Chalk 23.3

Habitat % of sites
Pools 3.6
Slacks 4.4
Riffies 4]

Runs 222
Rapids iy

Substrate

Silt/mud 38.9
Sand O
Clay 83.3
Gravel 55.6
Pebbles 389
Cobbles 11.1
Boulders 0
Bedrock 0



Sub-type Alb

No, of sites = 23

'
"
. &

Top 20 dominant macrophytes

Muyosotis scorpioides %1.3
Sparganinm erechian 87.0
Phalaris arnndinacen 87.0
Carex riparia 87.0
Symphytun officinale 87.0
Rorippa nasturtivm- 87.0
aquaticnm agg.
Lyeopus ewropacus 87.0
Epilobisim hirsutum 8.0
Glyceria maxima 82.6
Agrostis stolonifera B2.6
Salix sp(p). 82.6
Solanum dulcamara 82.6
Veronica beecabinga 78.3
Scrophlaria auriculata 73.9
Sparganium gmersian 69.6
Iris psendacorus 69.6
Meuiha aquatica 69.6
Aplinm nodifloron 69.6

Other (non-5alix} tree taxa  65.2
Veronicn anagallis-aguatica 60.9

Top 30 macrophytes

Spargruinm crectum
Phaloris arundinacea
Agrostis stolonifera
Solanum dulcamara

Myosotis scorpivides
Sagitiaria sagittifolin
Lenma minor

Iris pseudacoris
Carex riparia
Veronica beceabitnga
Lycopus enropacus
Apinm nodiflerun
Sparganinm emersim
Glycerin ninxima
Salix sp(p).
Symphytum officinnle
Serophularia auriculata

Rerippn nasturiinmn-
aquaticun agg.

Epilebitm hirsutum
Potamogeton pectinatus
Other (non-Salix) tree taxa

Rannncuius penicillatus
subsp, psendofluifans

Mentha aguatica
Callitriche skagnalis
Cladopiora glomeratn agg.
Schocnoplectus Incustris
Nuphar futea

Enpatorium cannabinum
Carex aculiformis

Veronica anagallis-aquatica

100.G -

100.0
100.0
1000
100.0
93.7
95.7
95.7
95.7
95.7
95.7
95.7
91.3
91.3
91.3
91.3
91.3
91.3

91.3
87.0
87.0
87.0

87.0
82.6
8.6
739
739
739
69.6
69.6

Chapter 10 Annexes: Amnex C

Phiysical features

Mean  Min, Max.

No. of taxa per 45 35 53
site

Height at 100 46 150
source {1}

Altitude (m) 45 0 ap

Siope (km per 17.7 23 =25

15 m fall)

Width  %of  Depth  Sof

() sites () sites
<5 87 <(.25 4.3
5-19 13.0 0.25-05 6906
10-20 78.3 0.5-1 82.6
=30 30.4 =1 26.1

Rock % of sites

Non-calcareous clay 34.8
Chalk 36.0

.ﬁﬂb!fﬂf

Paols [\

Stacks 82.6
Riffies 4.3
Runs 435
Rapids 4.3

Substrate

% of sites
Silt/mud 435
Sand 8.7
Clay 30.4
Gravel 609
Pebbles 478
Cobbles 0
Boulders ¢
Bedrock N



Vegetation communities of British rivers

Sub-type Alc
No. of sites = 58

Top 20 dominant macrophytes

Phalaris arundinacen

Glyceria maxima
Agrostis sfolonifera
Myosotis scorpioides
Carex riparia
Epilalinny lirsutuwm
Mentho aquatice

Rorippa nasturtinne-
aqraticun agg.

Aphen nodiflorian
Solamuon duicamara
Veronica beceabunga
Sparganium erectiem
funcus inflexus

Salix sp{p).

Phragmites australis
Scrophndgrin auriculata
Eupatoriunt cannabinum
Other (non-Salix) tree taxa
Lythrum salicarin

Carex acutiformis

96.6
86.2
86.2
84.5
82.8
7748
759
741

69.0
67.2
63.5
62.1
834
53.4
50.0
50.0
50.0
48.3
48.3
43.1

Top 30 macrophytes

Phalaris arundinacca
Agrostis stolomifern
Carex riparia

Myasotis scorpioides
Mentha aquatica
Sparganium erectum
Epilobinm hirsubion
Glycerin maxima
Sefanum dulcamara
Vaucheria sp(p)-
Sparganium cmersun
Veronicn becenbunga
Apium nodiflorum

Rorippa nasturtinm-
aquaticum agg.

Potminagelon peclinpius
Elodea canadensis

Salix sp(p}.
Myriophyllum spicatum
Callitriche stagnalis
Sagittaria sagiftifolia
Tuncus inflexus
Eupatorium cannabinun
Phragmiles qustralis
Other (non-5alix} tree taxa
Nuplar Iutea

Cladophora glomerata agg,.
Enteromorphn sp(p).
Lythrmm salicaria

Lycopus enropaens
Schoenoplectus incusiris

64

oo
96.6
94.8
9:4.8
94.8
914
914
89.7
§9.7
89.7
87.9
87.9
87.9
86.2

810
79.3
75.9
74.1
724
70.7
0.7
0.7
69.0
69.0
69.0
67.2
67.2
63.8
63.8
62.1

Physical features

Characte

No. of taxa per

site
Height at

source {m)
Altitude (m)
Slope {km per

15 m fall}

Mean  Min Max,

45 29 60
95 23 2128
24 15 92
212 98 =25

{1}
<5
5-10
10-20

>20

Alluvium

Calcarecus clay

Chalk

- Habitat

sites
6.9
17.2
62.1
224

Depth % of

(m) sikas
<(.25 19.0
0.25-0.5 276
0.5~1 25.9
>1 56.9

% of sites
121
603
207

Habitat
Pools
Slacks
Riffles
Huns
Rapids

Substrate
Silt/mud
Sand
Clay
Gravel
Pebbles
Cobbles
Boulders
Bedrock

5% of sites
34

98.3
a

259
Q

% of sites
62.1
207
44.8
345
34
1.7
0
0



Sub-type Alla
No. of sites = 54

Phalaris arundinacen
Agrostis stolonifera
Myosofis scerpioides
Sparganiiom erectum
Salix sp(p).

Epilobivm hirsutum
Other (non-Salix) tree taxa
Nuphar tutea

Glyeerin maxima
Muntha aquatica
Veronica beceabungn
Scropldaria auriculata
Selanmum dulcamarn
Rorippa amphibia
Polygonun amphibium

Rorippa nasturiium-
aquaticum agg.

Scirpus lncustris

Juncus effusus

Alisma plantago-aquatica
Lythrum salfcaria

90.7
0.7
88.9
87.0
85.2
83.3
75.49
74.1
70.4
704
68.5
68.5
66,7
61.1
61.1
59.3

wotow
(R
N B o
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Top 30 macrophytes

Myosotis scorpicides
Spargmiivm erectim
Phalaris arundinacen
Salix sp(p)-

Agrostis stolonifera
Nuphar Iuten

Epilobivm hirsutum
Solanwn duleamara
Sagittaria sagittifolin
QOther (non-5alix) tree taxa
Mentha aquatica
Glyceria maxima
Serophularia auricudata
Schoeroplectus lacustris
Sparganium emersunt
Veronica beccalingn
Filipendula ulmarin
Polygormuan amphibiwm
Alisma plantago-nquatica
Rorippa anphibic
Lemna minor

Rorippa nasturtiiom-
aquaticunt agg.

Callitriche siagnalis
Eloden canadensis
Lythrum salicaria
Enteromorphn sp(p).
Tuncus inflexus

Veronica catenata

Apiwm nadiflorum
Cladophora glomerata agg.
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106.0

98.1
98.1
98.1
96.3
96.3
a7
88.9
833
83.3
83.3
81.5
81.5
778
75.9
759
739
74
722
722
704
74

7hd
648
64.8
64.8
63.0
63.0
61.1
61.1
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Physical features

Mean  Min. Max,

No. of taxa per 42 23 58
site

Height at 139 25 190
source {m)

Altibde (m) 64 10 170

Slope {km per i9.6 1.5 =25
15 mfall)

- Wid
Width % of Deptit % of

() sites (1) sikes
<5 42.6 <125 333
5-10 53.7 0.25-05 300
10-20 59 0.5-1 333
=20 19 =1 33.3

Rock % of sites

Calcarecus clay 537
Nor-calcareous clay i8.3
Other soft limestone 14.8

i
Habitar % of sites
Pools 7.4
Slacks a8.1
Riffies 3.7
Runs 24.1
Rapids 0

Substrate % of sites
Silt/mud 352
Sand 5.6
Clay 87.0
Gravel 29.6
Pebbles 3.7
Cobbles 1.9
Boulders 0
Bedrock ]



Vegetation communities of British rivers

Sub-type Allb Top 30 macrophytes Physical features
Nao. of sites = 71 ‘ _

Epilobium hirsitum 100.0 . \ Mean  Min.  Max,

Sparganiwm erectun 98.6 No. of taxa per En| 18 61

Agrastis stolonifera 98.6 site

Plalaris arundinacen 97.2 Height at 151 61 640

Other (non-Salix) tree taxa 944 source (m)

Salix sp(p). 94.4 Altitude (m) 48 10 200

Muyosolis scorpioides 934 SEDEQ (km per 171 42 >33
15 m fall)

Solanum dulcanmarn 88.7

Cladophora glomerata agg. 87.3

Potarnageton pectinains 84.5 :
) . Depthr % of
Menutha frqzmhm 80.3 ot sites ) sites
Vaucherin s_p(p). . 78.? <5 19.7 <025 394
SC?'U})IIIEI.RI'IR auricilnta 775 510 479 0.35-05 507
lS;mr:gnmumtm:Lirs i Zgi 10-20 521 0.5-1 36.6
rippa nasturtiuni- 76.
tnr;frfmcmn age. =20 11.3 >1 324
Veronica beccabunga 732
Nuphar littea 71.8
Lythrunt salicaria 70.4
Apiwm nodiflorum G4.8
Ranunculus penicillatus G3.4 Calcareous clay 2.6
subsp. pseudofluitans Non-calcareous clay i5.5
Enteromarpha sp{p). 63.4 Saft sandstone 225
i Schaeneplectus lacustris 62.0 Other soft limestone 15.5
Polygemion amphibivm 62.0
Top 20 dominant macrophytes Sagittaria sagiitifolin 60.6 H
Lewna minar 60.6 Habitat 5% of sites
Lycopus enropacus 60.6 Pools 90
Epilobiym hirsutum 91.5 Amblystegivn riparitm 60.6 Slacks 887
Phalaris arundinacea 83.1 Glyeerin maxima 59.2 Riffles 5.6
Agrostis stolonifera 83.1 Rorippt arphibia 59.2 Runs 40.8
Myosotis scorploides 80.3 Myriophylfun spicatuon 59.2 Rapids 0
Sparganium erectum 789
Salix sp(p). 66.2
Other {non-Salix) tree taxa 648 Subetrate % of sites
Solamm dulcamara 64.8 Sily/mud 204
Lythrum salicaria 59.2 Sand 282
Mentha aquatica 56.3 Clay 108
Rorippa nasturtinm- 54.9 Gr;;\rel 540
aquaticion agg. -
Veramica beecabunga 53.5 Pebbles 22'4
Scrophularia auriculatn 493 Cobbles 7.0
Polygonun amphilia 16.5 Boulders 00
L_r,rc'npns CHTOPRENS 45,1 Bedrock 6.0
Glyeeria maxima 43.7
Symphytun officinale 43.7
Rarippa ampltibia - 43.7
Apiwm nodiflorum 43.7
Potamogeton pectinatus 40.8
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Sub-type Allc
No. of sites = 39

Top 20 dominant macrophytes

Phalaris arundinacen 89.7
Agrastis stolonifera 821
Myosotis scorpioides 66.7
Veronica beceabungn 61.5
Epilobium hirsutum 39.0
Roripps nasturtivm- 53.8
aquaticknt agg.
Sparganinm ercchim 51.3
Potamogeton pectinatus 46.2
Polygonum amphibinm 46.2
Glycerin maxima 43.6
Mentha aquatica 41.0
Salix sp(p). 38.5
Solmmunr dulcamara 35.9
Rorippa amyphibio 35.9
Cladophora glomerata agg. 30.8
Alopecurus geniculntus 28.2
Apinn nodiflorun 28.2
Enteromorpha sp(p). 25.6
Vaueherin sp{p). 25.6
Juncus inflexus 231

Top 30 macrophytes

wlnris arandingcea
Agrostis stelonifera
Cladopitora glomeratn agg.
Potmmogeton pectinatus
Vaucheria sp{p).
Myosofis scorpioides
Euteromorpla sp(p).
Sparganium crechum
Veronica eceabunga
Polygonwm amphibinm
Epilobiwmn hirsutun
Lemna minor
Eloden canadensis

Rorippa nasturfinm-
aquaticum agg.

Selanunt duleamara
Salix sp{p).
Potamogeton perfoliatus
Glycerin maxina
Meniha aquaticn
Myriophylhem spicatin
Apium nodiflorum
Potamogeton crispus
Ranuncrlus sceleratus
Sparganitm emersim
Juncus inflexus
Callitriche stagnalis
funcus effusns

Rorippa amyphilia
Glyceria fluitans

Eloden nnettallii
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61.5
59.0
513
513
513
48.7
48.7
46.2
46.2
43,6
41.0
41.0
38.5
385
359
35.9

Chapter 10 Annexes: Annex C

Physical featires

Mean Max.
No. of taxa per 30 47
site
Height at 195 25 640
source {m}
Altitude (m) 3 10 65

Slope {km per 202 43 =15
15 mfalD)

% of Depih % of
{11} sites () sites
<5 0.3 <(.25 339
510 51.3 0.25-0.5 410
1020 46.2 0.5-1 231
=20 20.5 >1 43.6

Rock % of sites
Alluvium 282
Calcareous clay 17.9
Soft sandstone 25.6
Other scft limestone 128

Habitat % of sites
Poois 51
Slacks 949
Riffles 26
Runs 5.6
Rapids 0

Substrute % of sites
Silt/mud 410
Sand 25.6
Ciay 43.6
Gravel 359
Pabbles 77
Cobbles 2.6
Boulders 0
Bedrock 0



Vegetation communities of British rivers

Sub-type Allla Top 30 macrophytes Physical features
No. of sites = 19 N

Sparganium erectunt Mean  Mi
Phalaris arundinacea 100.0 No. of taxa per 51 41 &0
Carex acutifornis 100.0 site
Renunculues penicillatus 100.0 Height at 83 76 107
subsp. pseudofluitans source {m)
Myosotis scorpioides 100.0 Altitude {m) 33 15 63
Mentha aquaticn 100.6 Slope (km per 11.8 5 =25
Lycopus enrapacus 100.6 15 m fali)
Epilobitom hirsutum 100.0
Catlifriche obtusanguia 100.0
Apitnt nodiflorum 100.0 Widih % of Depth % of
Fontinalis antipyretica 100.0 fo1s) sttes (m) stbes
Solamom dulcanara 9+7 <3 0 <0.25 526
Ruvmiex hydrolapatinon C94.7 5-10 158 0.25-0.5 632
Lythrum salicaria 94.7 10-20 84.2 0.5-1 s
Filipendula whaaria 94.7 >20 368 >1 214
Eupaforinwm cannabinum 94.7
o Callitriche platycarpa 94.7
fris pseudacorus 89.5 - o ;
Rarippa nasturtiion- 89.5 Rock 7 of sites
aquatictns agg, Chalk 947
Impaticns capensis 89.5
ﬁjm Berula erecia 89.5
' Zmmichellia palustris 84.2
Glyceria maxime 84.2
TOP 20 dominant 7?1!!(37'0])71}/!.‘(35 Elodea canadensis 84.2
_ Agroskis siolonifera B4.2
ia . Salix sp(p). 84.2
Cavex acutiformis 100.0 Veronica anagallis-agquatica 84.2
Ranuncidus penicillatus 947 Vincheria sp{p). 84.2
subsp. psendofiiitans Phragmites anstralis 78.%
Epilobium hirsufum 94.7 Carex paniculata 78.9 ‘H.S'u.b‘s;'mte % of sites
Sparganium erectum 89.5 .
Phalaris arundingcen 89.5 Silt/mud 31’?
Myusoiis scorpioides 89.5 Sand 0.5
Mentha aquatica §9.5 Clay 211
Solantm duleamara 78.9 Gravel 842
Rorippa nasturtivm- 78.9 Pebbles 211
aquaticum agg. Cobbles 0
Eupatorivm caunabinum 78.9 Boulders Y
iris psendacorus 737 Bedrock G
Glyeeria maximn 73.7
Symphyium officinnle 73.7
Lythrum salicaria 73.7
Filipendnln wlnaria 73.7
Aptum nodiflorun 7.7
Carex paniculata 63.2
Riemcx Iyedrolapathim 63.2
Lycopus enropnens 63.2
Imipatiens capensis 63.2
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Sub-type Alllb

Physical features
No, of sites = 71

Top 30 macrophytes

Epilobitan hirsutun

69

" Character:

Mean  Min Mux.

Mentha aguatica No. of taxa per 39 12 57
Phataris arundinacea 97.2 site
S Mywsolis scorpicides 95.8 Height at 118 25 229
5% Sparganite erechumt 94.4 source (m)
g Agrostis stolonifera 93.0 Altitude {m) o0 15 lﬁ?
T SEM{ Veronten beecabningn 915 Sl?gi?;:ﬁf“ 167 2 >33
} i Other (non-Salix) tree taxa  90.1 )
2 Salix sp(p). 88.7 p s
w"‘:é"z Solnnwm dulcamara 88.7 W::::: B
A R‘:;;ﬁ g ?I:Zfi :‘gégm‘ 87.3 (i} sites (11 sites
Carex acubiformis 85.9 <5 33.8 <025 718
Scropindaria nuriculala 85.9 510 53.5 0.35-0.5 662
Filipernduln whnaria 85.9 16-20 268 0.5-1 211
Apfun nodiflorum 85.9 >20 3.6 >1 13.5
Callitriche oltusanguia 83.1 = o
Veronica anagallis-aquatics B1.7 L ealogiene L
Ranunculus ;mricil‘gmw 81.7 Sl
subsp. psendoflidtans Rock
G[ygcrjn maximn 76.1 Calcareous ciay Hel)
Jroncus inflexus 74.6 Chalk 53.5
Iris psendncorus 746 Other soft limestone 127
F Callitriche stagnalis 73.2
Vaucherin sp(p). 71.8 LHag
Top 20 dominant macrophytes Berula erecta 69.0 Habitat
Eunpatorium cannabinum 66.2 Paols
A Carex riparia 634 Slacks
Epilobritm hirsutum 95.8 Lythruin salicaria 59.2 Riffles
Myaosotis scorpioides 93.0 Cladophora glomerata agg. 39.2 Runs
Phalaris arundinacen 9L.5 Foniinalis antipyretica 57.7 Rapids
Meniha aquatica B7.3 Sympiyiun officinale 549
Agrostis stolonifera 85.9
Solanum dulcamara 81.7 Substrate %”a&:;fsites
Apium rmd'[ﬂm'uim 76.1 Silymud 521
?ara.j.\- ac:zi[{;):‘n:s ;j? Sand 26.8
TP HASTHETI- |
“nr:;itfrric:?m ag;;l.‘ ! ' Clay 16.9
Other (non-Salix) free taxa 732 Gravel 75.9
Scrophularia auriculata 71.8 Pebbles 127
Salix sp(p). 70.4 Cobbles 5.6
Veronica beccabungn 70,4 Boulders 0
Veronica anagallis-aquatica 68.0 Bedrock 0
Glycerta maxima 67.6
Sparganiunm ercchinm 66.2
Filipendula ulmaria 62.0
Ramynculus penicillatus 60.6
subsp. pseudofliitans
Carex riparia 56.3
Iris pseudacorus 52.1



Vegetation communities of British rivers

Sub-type AlVa Top 30 mncrophytes Physical features

No. of sites = 86

Agrostis stolonifera Mean

Epilobirem hirsutum 94.2 No. of taxa per 30 7 43

Phalaris arundinacea 93.0 site

Myosutis scorpivides 93.0 Height at 141 25 640

Veronica beceabungn §7.2 source (m)

Solanmmn dulcamara 86.0 Altitude (m) 62 5 - 2!?

Rorippa naskurtiwm- 84.9 Slope (km per 9 035 >3
15 m fall)

aquakicion agg.
Other (non-Salix) tree taxa  83.7

Sparganiun erechunt B2.6

Salix sp(p)- 79,1 g !

A pium;::mdr}'lm'mu 79.1 sifes tm) sules
Scrophularia auriculata 779 75.6 <0.25 fa'g
Mentha aquatica 76,7 0.2 0.25-0.5 500
Cladophorn glomerata agg, 6B.6 70 0.5-1 6.7
Filipenduly udmaria 65.1 +7 >4 8.1
Vaucherin sp(p). 60.5

Juncus inflexus 59.3

Juncus effusus 58.1

Amblysteginm riparium 58.3

Callitriche stagnalis 523 Calcareous clay 34.9
Filamentous green aigae 453 Non-calcareous clay 128
Glyceria fluitans 43,0 Soft sandstone 116
Callitriche plntycarpn 395 Chalk 140
Lenmnd minor 372 Other soft limestone 151

TOP 20 dominant ITI[ICI'OPhyt'ES Brachythecium rutabulum 372

Veronica anagallis-aquatica 349

e Angelica syloestris 34.9 Habitat % of sites

Agrostis stolonifera B2.6 Equisettan arvense 337 Pools 5.8
Myosotis scorpioides 76.7 Glyceria mavima 16 Slacks 79.1
Phalaris arundinace 75.6 Enpatoritun cannabinum 26 Riffles 9.3
Epilobivm hirsutum 75.6 Runs 48.8
Qther (non-Salix) tree taxa 66,3 Rapids 1.2
Veronica becealinga 64.0
Solanmon dulcamara 61.6
Apitm nodiflorum 60.5 Substrate 5 of sites
Rorippa nasturt frim- 59.3 Silymud 39.5

aquaticint agg,.
Mentha aguatica 59.3 Sand 22.1
Salix sp(p). 57.0 Clay 2.1
Spargmitn crectinn 53.5 Gravel 281
Scrophlaria airiculata 46.5 Pebbles ZS'E
Filipendula wlmaria 46.5 Cobbles +7
Juncus inflexus 36.0 Boulders (¥
Amblysteginm ripavium 36.0 Bedrock v
Jrnens effusus 326
Cladophora glowmerata agg. 326
Ghyeerin fluitans 31.4
Brachythecinm rutabulum 5.6
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Sub-type AIVD

No. of sites = 17

Top 20 dominant macrophytes

Agrostis stolonifera 94.1
Phalaris arundinacen B4
Salix sp{p). 82.4
Sparganium erectunt 76.5
Other (non-5alix} tree taxa  76.5
Lythrum salicaria 78.5
Filipendula wlmaria 765
Jusncus effusus 70.6
Mentha aguatica . 70.6
Epilobivm hirsutum 70.6
Solamim duleamara 64.7
Cenanihe crocata 64.7
Inpaticns glandulifera 64.7
Myosobis scorpivides 58.8
Sparganitn gmersun 52.9
Deschampsia cespitosa 47.1
Scropltularin auriculala 47.1
Lysimachin vulgaris 47.1
Angelica sylvestris 47.1
Alisma plantago-aquatica 41.2

Spargmnitm ereckm

Top 30 macrophytes

Phataris arundingcen
Agroskis siolonifera
Salix sp(p).

LyHrwm salicoria
Filipendula ulmarin
Other {(non-Salix) tree taxa
QOenanthe crocata

Juncus effusus

Meniha aguatica
Epilobiunt hirsutum
Spargaitem emersim
Selgnm dulenmara
Myosolis scorpivides
Angelica sylvestris
Scroplilarin anriculate
Tnzpatiens glandulifern
Callitriche stagnalis
Alisina plantago-muatica
Eupatortum cannabiniim
Callitriche obtusangnia
Deschampsin cospitosa
Nuphar Iutea

Ferns

Iris pseudacorus
Glycerin fluitans
Veranicn beceabuenga
Symiphybum officinaie
Myosoton aquaticum
Lysimachia vulgaris
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100.0
100.0
100.0

94.1
94,1
§8.2
§8.2
82.4
824
824
76.5
76.5
76.5
76.5
70.6
70.6
0.6
64.7
64.7
58.8
529
52.9
529
47.1
47.1
47.1
47.1
47.1
47.1

Habitat

Chapter 10  Annexes: Aunex C

Physical features

".i\'Iemx

No. of tnxa per 34 50
site

Height at 102 35 137
source (m)

Altitude (m} 23 5 61

Stope (km per 15.4 3 >35
15 m fall)

& ;E of Depth % of

(1) sites (1} sites
<5 52.9 <0.25 58.8
5-18 47.1 0.25-05 412
10-20 7.6 0.5-1 0

>20 0 =1 235

Calcareous clay 17.6
Non-calcareous clay 11.8
Soft sandstone 58.8

% of sites
Pools 0
Slacks 82.4
Riffles 0
Runs 58.8
Rapids 0

Sitbstrates
Subistrate
St/mud 235
Sand 5.9
Clay 47.1
Gravel 47.1
Pebbles G
Cobbles G
Boulders ¢
Bedrock ¢



Vegetation communities of British rivers

Sub-type AlVe
No. of sites = 16

Top 20 dominant macrophytes

wlaris arundinacea 81.3
Agroshis stolonifera 56.3
Muyosolis scorpiotdes 56.3
Filipendula ulmaria 50.0
Veroirica beccabunga 43.8
Eprilobivn Iirsutum 43.8
Juncus effusns 75
Caitha palustris 375
Juncus inflexus 31.3
Rorippa masturtium- 313

nquatictn agg.

Mentha nqnatica 31.3
Sparganium erectum 250
Iris pseudacorus 250
Glyceria flirilans 25.0
Other (non-Salix} tree taxa  25.0
Enteromorpha sp(p}. 5.0
Elodea canndensis 18.8
Eleocharis palustris 18.8
Carex riparia 18.3
Alopecurus geniculatus 18.8

Top 30 macrophytes

Agrastis stolonifera
Mywsotis scorpioides
Phalaris arundinecen
Glycerin fInitans

Veronica beccabunga
Filipendula nlmaria
Epilobiuny hirsutunr
Sparganitm ereciun
Juncus effusus
Filamentous green algae

Rorippa nasturtiun-
aquakicun agg.

Caltha palustris

Iris pseudncorus
Polygomnmunr quiphibinm
Angelica syloestris

Juncus inflexus

Menlha aquatica
Callitriche stagnalis
Eluden canadensis
Alppeeurus geniculatus
Other (non-5aiix) tree taxa
Salix sp{p).

Vieronica anagallis-aquatica
Rorippa sylvestris

Apiwm nodiflorim
Potmnogeton natans
Glyceria maxima
Eleocharis palustris

Carex riparia

Scrophularia auriculaia

875
81.3
68.8
68.8
62.5
62.3
36.3
56.3
56.3
56.0

56.0
43.8
43.8
43.8
3735
375
375
313
33
313
31.3
313
313
313
25.0
230
25.0
250
2540

Physical featires

Mean

No. of taxa per 18 4 32
site

Heightat 257 10 700
source {m)

Altitude (m) 67 3 165

Slope (ki per 8.3 1.2 21
15 m fall)

Depthr
{nt} sites

sites

50.0 <{.25 438
37.5 0.253-0.5 438

0 (.5-1 63
18.8 >1 313

Rock % of sites

Hard sandstone 313
Hard limestone 18.8
Base-rich igneous 25.0
Other metamorphic 125

Habitar

% of sites
Pools 0
Stacks 62.3
Riffles 43.8
Runs 37.5
Rapids 6.3

Substrate

% of sites
Silt/mud 56.3
Sand 3.3
Clay 6.3
Gravel 5.0
Pebbles 63
Cabbles 125
Boulders 123
Bedrock 6.3




Chapter 10 Annexes: Aunex D

Annex D Site locations, physical features and

macrophytes for sub-types BVa-BVIe

Sub-type BVa
No. of sites = 45

Top 20 dominant macrophytes

. Agraostis sfolonifera 91.1
Rhynchosteginm riparioides 889
Other {(non-Salix) tree taxa  §6.7

Amblystegium flioiatile 822
Phalrris arundinacen 80.0
Pellia endiviifolia 75.6
Conocephalun conictim 711
Salix sp{p). 68.9
Menthn aquatica 68.9
Epilobinm hirsutum 68.9
Petasites Iybridus 66.7
Fontinalis antipyretica 66.7
Myosotis scorpivides 57.8
Amblysteginm riparium 33.3
Marchantia polymorpha 311
Oecnanthe crocatn 48.9
Veronica becealinnga 46.7
Deschampsin cespitosa 44.4
Lunularia crucinta +4.4

Thamnobripon alopecurum 432

Top 30 macrophytes

Agrostis stolonifera
Rhyrchosteginm rivarioides
Other (non-Salix) tree taxa
Verrucaria sp(p).
Fontinalis antipyreticn
Phalaris arundinacen
Amblystegivan fluviatile
Salix sp(p).

Cindaphora glenteratn agg.
Conocephalumn conicum
Pellin endiviifolia
Vaucheria sp(p).

Pelasites hybridus

Mentha aquatica
Epilobin hirsutum
Lemanen fluviatilis
Hildenbrandia rivudaris
Amblystegium riparium
Veronica beceabungn
Myosotis scorpioides
Ocnanthe crocatn
Equischinn arveinse
Lunudarin eruciata
Deschampsia cespitosa
Marchankia polymorpha
Filipenduia ulngrin
Chiloscypls polyauthos
Tuneus acutiflarus
Thamolryun: alopecurun
Cinelidotus fontinalvides

73

Physical features

Habitat

No. of taxa per 33 21 43
site

Height at 441 183 665
source {m)

Altitude (m) 107 135 224

Slope (km per 4.7 0.1 i1

15 m fall)

Width % of Deptht % of

(m) sites (m) sites
<3 17.8 <0.25 93.3
5-10 48.9 0.25-0.5 5546
10-20 489 0.5-1 22
=20 15.6 =1 59

Calcareous shale B 17.8
Soft sandstone 17.8
Hard sandstone 17.8
Hard limestone ©26.7

Pools 13.3
Slacks 844
Riffles 0

Runs §2.2
Rapids 111

Substrate % of sites
Silt/mud 44
Sand 22
Clay 22
Gravel 13.3
Pebbies 35.6
Cobbles 75.4
Boulders 40.0
Bedrock 222



Vegetation conmmunities of British rivers

Sub-type BVb
No. of sites = 69

Top 30 macrophytes

Physical features

Agrostis stolonifera Max.
Other (non-Salix) tree taxa  95.7 No. of taxa per 36 54
Phalaris arundinaceq 91.3 site
Epilobium hirsutum 91.3 Height at 248 30 579
Rhynchostegium ripavioides  87.0 s?urce (m) ~
Myosotis scarpivides 85.5 Altitude {m) 67 5
Mentha aquakica 83,5 SI{;EQ {m per 64 15 20
; 5 m fall)
Veronica bececabrngn 841
Solenum dulcanarn 844
CInfioplmm glomerata agg, 84.1 % of
Salix sp('p}. 826 sites {m) sites
S,unrhcl;mu—nm m.'echmf §1.2 522 <025 9.7
f;jm!mjrrl-zs antipyrebica 18.3 120 09505 536
mrcher:r.l splp)- /?.8 200 0.5-1 73
Verrucarin S‘.:p(p)k 73.4 101 =1 29
Apium nediflorun 73.9
Oenanthe crocata 725
Amblystegiun ripariton 71.0
Juncus acutiflorus 69.6
Conocephalum conicum 68.6 Calcareous clay 10.1
]er:zts.e_ffns.us 65.2 Soft sandstone 319
G.ljfccrmﬂmmns . 62.3 Hard sandstone 174
Friq{wzd:u‘a uIrmjmﬂ 62.3 Hard limestone 101
Rorippa nasturtium- 58.0
aquaticum agg,.
Petlia endiviifolin 56.5
Hildenbrandia rivularis 56.5 Habitat % of sites
: Fan Antblystegiwm fluviatile 33.6 Paols 72
Agrostis stelonifera 85.5 Angelica syloestris 52.2 Slacks 81.2
Phalaris arundinacea 79.7 Ranuneulus penicillatus 50.7 Riffles 2.7
Other {non-Salix) tree taxa 73,9 subsp. pseudofluitans Runs 55.1
Epitobiuny hirsubum 65.2 Brachytiecium rutalulum 50,7 Rapids 43
Mentha aquatica 60,9
Sparganium ereciim 58.0
Solamum dulcamara 55.1 Stbsstrate % of sites
My.osufis scorpieides 35.1 Silymud 18.8
Saixsp(p) 535 Sand 130
Vergica beceabunga 50.7 Clay 8.7
Rhyudtus!e_gimn riparivides  44.9 Gravel 40.6
Apinm nodiflorunt 43.5 Pebbles 58.0
Oenanthe crocata 40.6 Cobbles 31.9
Juncus acutiflorus 391 Boulders 73
Amblystegiunt riparium 43.5 Bedrock 0
Oenantie crocata 40.6 :
Conocephalum conicinm 377
Ramatenlts penicillatus 36.2
subsp. pseudoflnitans
Amblysteginm fluviatile 36.2
Glycerin fluitans 348
Pellia endiviifolia 34.8
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Sub-type BVc

No. of sites =24

Top 20 dominant macrophytes

Other {non-Salix) iree taxa  87.5

Agrostis stolonifera 83.3
Salix sp(p). 70.8
Solanwm dulcamara 70.8
Meautha aguatica 58.3
Epilobim hirsutum 58.3
Pellin epiphyila _ 58.3
Phalaris arundinacea 50.0
Myosolis scorpioides 30.0
Filipendula wlnaria 30.0
Sparganium erechion 45,8
Juncus effusus 45.8
Deschampsia cespitosa 45.8
Angelica sylvestris 45.8
Scrophularia anriculata 41.7
Oenanthe crocaia 417
Callitriche stagnalis 41.7
Ferns 41.7

Rhynchosteginm riparioides 417
Conocephalum eonicim 417

Top 30 macrophytes

Agrostis stolonifera

Other {non-Salix) tree taxa
Salix sp{p).
Solanum dulcamara
Sparganitm erecium
Filipendula ulmaria
Epilobiun hivsutum
Rhynchostegium riparivides
Mentha aguatica
Callitriche stagnnlis
Petlia epiphytla
Phalaris arundingcea
Angelica syloestris
Fountinalis antipyretica
Veroatica beccabungn
Ferns
Comnocephalunm conicion
Filamentous green aigae
Juncus effusus
Deschampsia cespitosa
Oenanthe crocata
Muyvsokis scorpioides
Marchankia polyniorpha
Lunularin cruciata
Scrophutlarin auriculain
Brachythecivm ritabultm
Glyceria flultans
Rorippa nasfurtinm-
aquaticion agg,.

Apinnt nodiflorm
Amblystegivm riparinm

75

95.8

95.8 -

87.5
87.5
75.0
75.0
75.0
70.8
66.7
66.7
66.7
62.5
62.5
62.5
58.3
58.3
58.3
583
542
54.2
534.2
54.2
54.2
54.2
50.0

500

41.7
41.7

4.7
417

Chapter 10 Annexes: Aunex D

Physical features

f\fff.’ﬁ‘i; : uf\r‘Im. Max.

No. of taxa per 30 9 30
site

Height at 175 35 480
source {in}

Altitude (m) 60 15 185

Slope (ken per 6.6 20 =25

15 m falh)

3 uf Depth % of

(1) sites () sites
<5 75.0 <{}.25 75.0
5-10 252 0.25-0.3 583
10-20 4,2 0.5+1 25.0
>0 4.2 >1 4.2

Rock % of sifus
Non-calcareous clay 12.5
Soft sandstone 250
Hard sandstone 20.8
Hard limestone 16.7

Habitat % of sites
Pools 16.7 -
Slacks 87.5
Riffles 28.2
Runs 58.3
Rapids 0

Substrate Y of sites
Sil/mud 83
Sand 8.3
Clay 333
Gravel 625
Pebbles 41.7
Cobbles 250
Boulders 125
Bedrock 42




Vegetation comnunities of British rivers

Sub-type BVd

No. of sites = 26

Phalaris arundinacen
Genanthe crocata

Agrostis stolonifera

Other {nor-Salix) tree taxa
Spargauiunt erectun
Glyceria fluitans

Salix sp{p}.

Funcus acutiflorus

Solwrm dulcamar:
Riwpuchosfegiuwm ripariofdes
Mentha aquatica
Amblysteginn riparium
Conocephaliom conicum
Chiloscyplus polyanthos
Filipendula wlmaria

Ranuncidus penicillatus
subsp. penicifiatus

Fontinalis antipyretica
Pelltia epiphylia

Peilia endiviifolis
Lunularia cruciatn

Top 30 macrophytes

Physical features

Sparganiunt erectun
Phalaris arundinacea
Other {(non-5nlix) tree taxa
Rinpuechostegivm riparivides
Agrostis stolonifera

Salix spip}.

Qenanthe crocata
Fontinalis nmtipyreticn
Glyceria fluitans

Verrucaria sp(p}.

Juncus acutifforus
Filipendula uimarin
Chiloscyphus polyanthos
Vaucheria sp(p)-
Sparganium emersum
Solanum dicamara
Myrioplyllune aiterniflorun
Callitriche hapulnta
Aumblystegiun riparizam
Lemanea fluviatilis
Conocephaliem conicun

Ranuncutus penicillains
subsp. penicillatus

Mentha aquatica
Lythrum salicaria
Equisefunt arvense

Peilia endiviifolin
Lunularia cruciata

Pellia epiphylla

Tuncus effusus
Eupatoritm cannalinm
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100.0
106.06
100.0
100.0
96.2
96.2
96.2
93.3
88.5
88.5
84.6
84.6
84.6
B4.6
a0.8
80.8
80.8
769
73.1
731
69.2
6b.4

61.5
57.7
57.7
577
577
53.8
50.0
50.0

Mean  Min Max.,

No. of taxa per 38
site

Height at 306
source (m}

Altitude (m) &7

Slope (km per

15 m fall)

17 52
107 640
15 183

7.6 31 15

Width % of Depth % of

() sites (n1) sites
<5 30.8 <0.25 923
5-10 46,2 0.25-05 46.2
10-20 50.0 {.5-1 7.7
=20 38 >1 0

Calcarecus shale
Non-calcargous shale

Hard sandstone

Habitat
Poois
Stacks
Riffles
Runs
Rapids

Substrate
SHit/mud
Sand
Clay
Gravel
Pebbles
Cobbles
Boulders
Bedrock

% of sites
19.2
154
65.4

G

% of sites
38
923
7.7
84.0
3.8

% of sites
11.5
3.8
77
34.6
73.1
42.3
7.7
o
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Sub-type BVe Top 30 macrophytes Physical features
No. of sites =31 .
Phalaris arundinacen 100.0 Mean  Min.  Max.
Agrostis stolonifera 100.0 No, of taxa per 39 25 63
Other (non-Salix) tree taxa  100.0 site
Oenanthe crocata 100.0 Height at a2z 198 640
Rhtynchosteginm riparioides 1000 source (m)
Saiix sp(p). 96.8 Altitude {m) a1 15 168
Fontinalis antipyreticn 93.5 5 1%19 (};’?] per 88 1515
Chiloscyphus polyanthes 903 o fall)
Verrucaria sp(p). 80.3
Conoecphalunt conicum 87.1
Tuncus acufiflorns 80.6
Cladophora g.'c'wmcmm age. 89.6 <5 0 <0.25 518
!v'!cirrthn aguatica . 74 510 6.5 0.5-0.5 58.1
Flhpcl'ndr'dn wlmarin Z?.‘L 10-20 548 0.5-1 161
Foutinalis squ-mr‘rfzsa 774 =20 58.1 -1 258
Lemanea fluviatilis 774
Myriophyltom allerniflorum. 742
Eupntorivm comngbinum 74.2
Cinclidoius fontinaloides 74.2 % of sites
Hildenbrandia rivnlaris 742
Calcareous shale 16.1
Solanum dn{mn{trm 71.0 Hard sandstone 80.6
Lytlro salicaria 710
Amblystegium fluvintile 71.0
Vaucheria sp(p). 71.0 o
20 d - opl Spary rmzimfge)cimu 64.5 Habitat % of sites
Top 20 dominant macrophytes Lnudlaria cracinta i Pocls 12.9
Glyceria fluitans 61.3 ik;lflks 933
Phalaris arundinncea 26.8 F1§amf:ntous Ereen algae ?LB RLHSS 5'1-5
Aqrostis stolonifera 806 Impatiens glandulifera 58.1 ; '_
S y Caltha palustris 58.1 Rapids 194

Other {nen-Salix) iree taxa 80,6
Rhnpuchostegivm riparioides 732

Oenanthe crocaia 677 : Subsirate % of sites
1\’[{,’?-!”{!? aquatica 67.7 Sile/mud 32
SHIII' sp('p). . ‘ 61.5 Sand 32
For!tum!ts antipyretica 534.5 Clay 0
Chiloscyphns polyn‘utht}s 58.1 Gravel 65
C(.)lms’.jf_’]..lhﬂlllm :{-mn:u‘m 51.6 Pebbles 29.0
Cmdrdﬂ!u{:fm:mm{m{ies 484 Cobbles 615
Ambl’ysiegnfmﬂuvmhlt‘ 4(}.4 Boulders 48.4
Juncus neutiflorus 45,2 Bedrock 16.1
Filipendula nbnaria 45.2

Lunularia cruciata 435.2

Sparganinm erecium 41.9

Fontinalis squantosa 41.9

Eupatoritnn cmnabinuin 38.7

Amblysteginm riparium 38.7

Pellia endiziifolin 387

77



Vegetation communities of British rivers

Sub-type BVIa

No. of sites = 32

Top 20 dominant macrophytes

Bhalaris arundinncen
Agrostis stoloniferd
Saltx sp(p).
Epilobiun lirsutum

Myuosotis scorpivides
Other (non-Salix) tree taxa
Menfha aquaticn
Rorippa sylvestris
Ramumculus fluitans
Impatiens glandulifera
Veronica beccabunga
Petasites hybridus
Spargauium erectunt
Polygonum amphibium
Tuncus acutiflorus
Equiscium aroeuse
Anblystegium fluviatile
Sympiykun officinale
Serophularin auriculata
Rorippa palustris

100.0
1060

96.9
%0.a
873
813
81.3
75.0
75.0
75.0
71.9
68.5
65.6
62.5
39.4
59.4
56.3
533.1
53.1
53.1

Top 30 macrophytes

Phalaris arundinacea
Agrostis stalonifera

Salix sp(p}.

Cladophora glomerala agg.
Ranunculus fluitans
Epilobizen hirsution
Sparganium crectui
Other (nen-Salix) tree taxa
Myosotis scorpicides
Rhynchostegtum riparipides
Montha aguatica

Fontinnlis antipyretica
Vaueleria sp(p)-

Veronica beccabunga
Myriophyltunt spicatun
Elodea conadensis

Rorippa sylocstris
Lnpatiens glandulifera
Polygonun: amphibium
Petasites hybridus
Amblystegium fluoiatile
Verruerria sp{p).
Equisetum arvense
Synrplyttm officinnle
Juncus acutiflorus
Scrophulnria anriculata
Cenocephalum conicum
Solanum dulcamara
Rorippa palustris

Mbnulus quitatus

78

Physical features

100.0

96.9
96.9
93.8
93.8
90.6
9.6
90.6
0.6
87.5
87.5
§1.3
78.1
78.1
75.0
75.0
75.0
718
719
719
68.8
65.6
62.5
59.4
39.4
59.4
56.3
56.3
56.3

Mea

No. of taxa per 41
sife

Height at 463
source {m)
Altitude (m) 31

Slope (km per 15.
15 m fall

Width % of

(1) sites
<5 3.1
3-10 6.3
10-20 59.4
=2{ 53.1

Rock

Calcareous shale
Soft sandstone
Hard sandstone
Hard limestone

I Max.
22 &9

335 761

15 115

5 3 =25

Depth % of

(m} sites
<0.25 50.6
0.25-05 373
0.5-1 6.3
| 46.9

% of sites
18.8
438
125
12.5

Habitat
Pools
Slacks
Riffles
Runs
Rapids

Substrate
Siit/mud
Sand
Clay
Gravel
Pebbles
Cobbles
Boulders
Bedrock

o
o & 4
v D

40.6
.4

% of sites
15.6
15.6
9.4
3.5
46.9
28.1
219
125



Sub-type BVIb

No, of sites = 29

Top 20 dominant macrophytes

Phalaris arundinnces
Agrostis stelomifera
Muyosofis scorpivides
Other (non-Salix) tree taxa
Riynchosfegium riparivides
Rorippa sylvestris

Epilobinm hirsutiom

Mentha aquaticn

Cinclidofus fontinaloides
Salix sp(p).

Cladophora glomerata agg,.
Hildenbrandin rivularis
Sparganinm ercclim
Veronien beccalnnga
Equisetum arvense
Impatiens glandulifera
Ambiystegium fluviatile
Ranunculus fluitans
Fontinalis antipyreticn
Eleocharts palustris

100.0
100.0
89.7
§2.8
82.8
79.3
79.3
72.4
724
65.5
58.6
58.6
55.2
55.2
55.2
51.7
517
48.3
48.3
448

Top 30 macrophytes

Phalaris arundinacea
Agrostis stelonifera
Myosolis scorpivides
Rhynchosteginn riparioides
Verrucaria sp(p).

Fontinralis antipyretica
Cladopiorn glomerata agg.
Hildenbrandin rivularis
Ranunculdus fluitans
Sparganivm erechm

Elodea canndenisis
Epilobiton hirsutum
Cinclidotus fontfunloides
Other (non-Salix) tree taxa
Rorippa sylvestris

Mentha aguatica

Equisetum aroense

Veronica beceabungn

Caltha palustris

Minmdus guttafus
Amtblystegtum fluviatile
Myriophythum spicatum
Salix sp(p}.

Inwpaticns glandulifera
Conocephalum conicrm
Vaucheria sp(p).

Lemanea fluviatilis

Juncus acutiflorus

Pellin endiviifolin
Potamogeton perfolintus

79

100.0
100.0
100.0
100.0
100.0
96.6
96.6
96.6
93.1
86.2
86.2

86.2 .
86.2 -

82.8
82.8
82.8
82.8
79.3
759
724
724
69.0
63.5
65.5
G5.5
65.5
65.3
G2.1
62.1
8.6

Substrate

Chapter 10 Annexes: Aunex D

Physical features

Mean  Min.

No. of taxa per 42 28
site

Height at 533 76
source {mn}

Altitude (m) 57 12

Slope {km per 11.3 4
15 m fall)

(o} sites ()

<5 6.9 <0.25
510 6.9 0.25-0.5
10-20 27.6 0.5-1
>20 724 >1

sites
55.2
65.5
10.3
17.2

Rock % of sites

Intermediate shale 17.2
Soft sandstone 414
Hard sandstong 13.8
Hard limestone 241

Habitat % of sites
Pools 13.8 '
Slacks 89.7
Riffles 0

Runs 75.9
Rapids 6.9

Silymud

Sand

Clay

Gravel 10.3
Pebbles 7.6
Cobbles 69.0
Boulders 58.6
Bedrock 17.2




Vegetation conununities of British rivers

Sub-type BVIc
No. of sites = 68

Top 20 dominant macrophytes

Agroskis sfolonifern
Phalaris arundinacea
Mentha squatica

Salix spip).

Mpyosotis seorpioides
Rinpuchostegium riparioides

Amblystegium fluviatile
Other {non-Salix) tree taxa
Juncus acutiflorus
Cinclidotus fontinaloides
Cladophora glomerata agg.
Fitipendula vhmarin
Epilobinnt hirsufum
Mimnlus guttaius
Equisgtum qroense

Caitha palustris

Fontinalis antipyretica
Rorippa sylvestris
Congeephalim conicunt
Petasites hybridns

24.1
92.6
88.2
80.9
80.9
79.4
794
64.7
63.2
60.3
603
58.8
574
544
54.4
51.5
51.5
50.0
48.3
45.6

Agrostis stolonifera

Top 30 macrophytes

Mentha aquatica
Verrucaria sp(p).

Phalaris arundinacen
Fontinalis antipyretica
Cladophora glomerata agg.
Salix sp(p}-
Rhynchostegiune riparivides
Amblysteginm fluviatile
Myusakis scorpioides
Hildenbrandia rivularis
Juncus acutiflorus

Other (non-5alix) tree taxa
Filamentous green algae
Fifipendula wlnmaria
Sparganiwm erectum
Mimulus guitaius

Caltha palusiris
Cinclidotus fontinaloides
Lenanen fluvintilis
Epilobium hirsutum
Conocephalum conicum
Equisetum arvense
Virucheria sp(p).

Eledea canadensis
Petasites hybridus

Rorippa sylvestris
Brachythecitom rutalulum
Juncus effusus

Eleocharis palustris

30

Physical features

Mean  Min Max.

No. of taxa per 42 24 55
site

Height at 481 61 761
source (m)

Altitude (m) 78 13 228

Slope (ki per 9.5 153 =23
15 m falf}

width

% of Deptir
(m} sites () sites
<5 29 <(.25 80.9
510 20.6 0.25-0.5 58.8
1020 45.6 0.5~1 29
»20 48.5 >1 19.1

Calcareous shale 10.3
Non-calcareous shale 16.3
Intermediate shale 14.7
Soft sandstone i6.2
Hard sandstone 118
Hard limestone 324
 Habstats
Habitat % of sites
Pools 2.9
Slacks 89.7
Riffles 0
Runs 80.9
Rapids 11.8

Substrate % of sites
Sity/mud 59
Sand 7.4
Clay 1.5
Gravel 11.8
Pebbles 52.9
Cobbles 735
Boulders 353
Bedrock 11.8



Chapter 10 Annexes: Ansex D

Sub-type BVId Top 30 macrophytes Piiysical features

No. of sites = 53

T " Charsicter;
S}C Sparganium ercctiom Meann  Min.  Max,
\ }Z Agrostis stolimiferq No. of taxa per 42 2 58
’ Phalaris arundinacen site
Sprt Ayosotis scorpioides Height at 352 61 680
M’% Mentha aguafica Sf)urce (m) ‘
‘g} & Vs Filipendula ulmaria Altitude {m} 76 10 50
B ; ili el Slope (km per 0.2 i »25
?vm{{{« _:;‘:-5"‘"*;1‘: memth; mntipyreticn }g m( fall)?
7 b Pty Verriearin sp{p).
Lt
iy e uncns effusus 88.7 R ey
EE Jucuas effes ‘ Wit depi
et oS Trncus acidiforus 88.7 P o
"fidg(q;r.\\ - Equtiseliomn .fi:J'“’ s 88.7 Wil % of Deptis % of
: \?_ i ;Lf e 86.8 () sifes {1} sites
| S il 5 g . - .
‘C ’I'f‘;” “ f“t S A o <5 26.4 <025 8L
tisiric .
e o1 5-10 338 0.25-05 39.6
hosiee inariaides
I;;ym zn:t- egim ripal ;uc s 84.9 10-20 283 0.5-1 19
i a.men ous green algae 8 %20 200 o 132
Salix sp(p). 81.1

Other (non-Seliy) tree taxa 79.2

. “Geological bypes re
Veronica becenbringn 755 Ly a?_ﬂfﬁ_f; S
gr;lf;a‘ri;“hc s!r;gmzhsr f? Rock: f
1 elopter
Clm u;-:.xom ‘f" omeratn agg. 75.5 Soft sandstone 377
e "Z‘f:“’f_ 23: Schist 208
SOTIPpA NAST - ' Other metamorphic 15.1

aguaticum agg.
Muyrioplyllum alteruiflorion. 679

; Alopecurns geniciatns 64.2  Hakitats =
Top 20 dominant macrophytes Amblysteginm fluviatile 6.3 Habitat % of sites
Elodea canadensis 58.5 Pools 4
e Polygonwm amphibinm 347 Slacks 792

Phalaris arundinacen 98.1 Polamageton crispus 518 Riffles I
Agrostis sfolonifera 95.1 Stachys palustris 518 Runs 75.5
Myosotis scorpivides 94.3 Angelica syloestris 52.8 Rapids 5.7
Meniha aquatica 86.8

Spatrganiwmn ereciun 83.0 Yen

Fitipendula whmaria 83.0 .“gr:rl}stmfe % of sites
Tiencus acutiflorus 774 Siivmud 75
Junicus effusus 73.6 Sand 264
Mimunlus guttatus 73.6 Clay 57
Salix sp(p). 717 Gravel 0.4
Other (non-Salix} tree taxa  69.8 Pebbles 517
Calfha palustris 69.8 Cobbles 472
Equisction aqroeuse 67.9 Boulders 15.1
Glyceria fliitans 585 Bedrock 38
Rorippa nasturtinm- 26.6

nquaticum agg.

Alopecurus gentculnins 54.7

Veronica beceabrga 528

Callitriche stagnalis 52.

Rinmchosteginon ripariofdes 19,1

Amblystegiun fluviotile 49.1
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Vegetation communities of British rivers

Sub-type BVIe

No. of sites = 20

g‘.{
G947
g

&

%f“f;

[

(=]

A
iy

B3

ezwzgm
Cornde

J
o

Ld

Top 20 dominant macrophytes

Phataris nrundinacea
Myosotis scorpivides

Filipendula ulinaria
Agrostis stolonifera

Qther (non-Salix) tree taxa
Salix sp{p).

Veromica beccabiuiga

Juncus effusus

Epilobivat hirsufum
Glyceria fluitans

Menthn aquatica

Mintdus guitatus agg,
Riwynchosteginm riparioides
Spargawium erectinm
Juncus acutiflorus
Deschampsin cospitosa

Ramuncidus penicitlatns
subsp. penicillatus

Cardamine anara
Iris pseudncorus
Elcocharis palustris

Z
2
'fﬂ‘z
¢

Q
f’ Y
S

a

-

2

kﬁ'

73.0
60.0
60.0
55.0
55.0
35.0
35.0
50.0
30.0
40.0
35.0
300
300
250
2540
25.0
250
5.0

20.0
20,0

Top 30 macrophytes

Bhalaris arundiuacen

Agrostis stolonifern
Myesotis scorpieides
Juncns effusus
Veroniea becenbunga
Filipendula wimarin
Glyeeria fluitans
Qther {non-Salix) tree taxa
Mimulus guttatus agg.
Mentha aquatica
Cardaming amnra
Salix sp(p}.
Polygomunr amphibitom
Epilobium hirsutum
Caltha palustris
Sparganiun erectum
Foutinalis antipyretica
Filamenious green algae
iris pseudacorus
Sagina procumbens
Riwynchestegium riparioides
Juncus articulatus
Deschampsia cespitesn
Tussilago Jarfara
Ranunculus penicillatus
subsp. penicillatus

Rorippa sylocstris

Rorippa nasturtiuni-
aguaticuon agg.

Callitriche stagnalis
Equisctum palustre
Elodea canadensis

35.0
35.0
300

Physical features

Mean  NMin

Nao. of taxa per 25 6
site

Height at 433 160
spurce {m)

Altitude {m) ] 5

Slepe (km per 53 0.

15 m fall)

Width  %of  Depth

{11} sites {1

<5 35.0 <{.25
5-10 45.0 0.25-0.5
10-20 15.0 (1.5~1
>2 35.0 >1

% of

sitas

50.0
45.0
200
26.0

Rock % of sites
Hard sandstone 30,0
Hard limestone 40.0

Other metamorphic rock .0

“Habitats
Habitat % of sites
Pools 15.0
Slacks 3340
Riffles 70.0
Runs 70,0
Rapids 10,0

Substrate % of sites
Silt/mud 35.0
Sand 5.0
Clay 5.0
Gravel 3.0
Pebbles 36.0
Cobbies 35.0
Boulders 30.0
Bedrock 10.0



Chapter 10 Annexes: Aunex E

Annex E Site locations, physical features and
macrophytes for sub-types CVIIa-CVlIIle

Sub-type CVIla Top 30 macrophytes Physical features
No. of sites = 13 . . —

4 Caltha palustris 100.0 ' Mean  Min.  Max.

"‘2? Glyceria fluitans 92.3 No. of taxa per 36 20 55
. Agrostis stolonifern 92.3 site
gz.;f Veronica bgccabgmga 92.3 Height at 435 20 696
- Rhynchostegiuny riparicides 92.3 source (m)
g ﬁw Filamentous green algae 84.6 A“’t“d‘f {m) 2{): ) 20 ) 275‘ .
g e Juneus effusus 76.9 Slﬁgxﬁifer = 0.5 81
£ oo a / Alopecurus geniculatus 76.9
e Rorippa nasturtinm- 76.9
v_‘—""/ v; aquakicrnt agg. . i
g}?g;%&* \*’\ Muyosotis scorpicidvs 76.9 Width % of Depth % of
oo Filipendula utparia 769 () sites () sites
; [ . Renunculus famnmila 69.2 ;310 gé; ;-?;25() _ 1322
2 N\t Mentha aguatica 69.2 - - b
"2 . Calliergon cuspidation 69.2 10-20 154 0.5-1 0
yv\{‘ ﬁ-\‘> Deschampsia cespitosa 61.5 >20 0 >1 0
Equisctum palustre 61.5
/j - P\j Fonlinalis antipyretica 61.5 -
P Carex nigra 53.8 Rowt 0, of sites
%; Sali sp(p). 53.8 % f site
F.f Tussilago farfara 53, Hard s.andsmne 30.8
< e Saginn procrmbens 53.8 Hard limestone 308
. M‘“F Mimulus guttatus agg. 33.8
Aungelica syltoestris 53.8 : SRR
: . Equiselum fluviatile 33.8 Habitat % of sites
TOP 20 dominant mac Ophytﬁs Sparganiun erectum 46.2 Pools 231
Juncus articulatns 46.2 Slacks 53.8
Glyceria fluitans 246 Juncus acutiflorus 462 Riffles 30.8
AI;Jpccurus genjculains 76.9 Carex rostrata 6.2 Run.s 46.2
Agroshis stolonifern 76.9 Carex flacca 462 Rapids ]
Veronica beccabimga 6.9 Anthoxamthiam odoration 46.2
Juncus effusus 69.2 = -
Myaosotis scorpioides 69.2 Substrate 7 of sites
Filipendula wlmaria 69.2 Silymud 30.8
Calfha palustris 69.2 Sand 15.4
Rlnynchostegivn riparioides 69.2 Clay 0
Rorippa nasturfinm- 61.3 Gravel 231
aquaticum agg. Pebbles 61.5
Juncus acufiflorus 46.2 Cobbles 61.5
Mimulus gutlains agg, 46.2 Boulders 154
Mentha equatica 46.2 Bedrock 0
Fontinalis mtipyretiva 46.2
Spargwiimn erectum 385
Deschampsia cespitosa 3835
Carex nigra 385
Anthoxaniinm edorainm 385
Other (non-Salix) tree taxa  38.5
Salix sp(p). 38.5



Vegetation communities of British rivers

Sub-type CVIib

No. of sites = 23

q
\E}b
%

Other (non-Safix) tree taxa 739
Fitipenduln nlmaria 65.2
Salix sp{p). ¢0.9
Phalaris arundinaces
Agrostis stelonifera

Myosatis scorpivides

[ S ]
E}) !.J !\J ‘I\J
H I S (N I (S

funcus effusus 4

Veronica beccabunga 30.4
Saging procumbens 30.4
Glycerin fTuitans 26.1
Eleecharis palustris 26.1
Anthoxanthum edoration 26.1
Caltha palustris 26.1
Rhwynchosteginm riparioides 26.1
Tussilago farfara 21.7
Mentha aquatica 1.7
Deschampsia cespitosa 17.4
Muontia sibirica 174
Angelien sylvestris 174
Potamogcion crispus 13.0

Top 30 macrophytes

Phalaris arundinacen
Agrostis stolonifera
Other (non-Salix) tree taxa
Salix sp(p).

Filipendula wlmaria

Juncus effusus

Myosotis scorpioides

Caltha palustris

Juncus avticulnins

Verorica Decealungn
Fontinalis antipyretica
Glyceria fluitans
Anthoxanthum odorattum
Tussilago farfara

Sagina procumbens
Filamentous green algae
Deschampsia cespitosa
Cardamine amara

Angelicn syleestris
Eleocharis palustris
Mentha aquatica
Rhynchostegium riparioides
Equisctim palustre

Ranunenlus penicillatus
subsp. penieillatus

Callitriche stagmalis
Stachys palustris

Rorippa nasturtivm-
aquaticum agg.

Mimulus gutintus agg.
Brachytheeinn rutalnilion
Pellia epiphylla

84

91.3
91.3
78.3
78.3
78.3
739
739
69.6
65.2
60,9

ur oo
o =
o

tn
)
gl

1
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[P RR R SRR

o

Hen
BLUNNYO e R

L s
= W
U DR U

%
1
o

34.8
0.4
30,4

30.4
30.4
0.4

Physical fentures

Mean Max
No. of taxa per 22 7 43
site
Height at 417 240 700
source (m)
Altitude {m) 126 18 265
Slope (km per 43 0.8 21
15 m fall)
- WidHl: and depth =
Width % of Depth % of
(1) sites ()} sites
<5 17.4 <{.25 47.8
3-10 60.9 0.25-0.5 522
10-20 26.% 0.5-1 26.1
=20 17.4 >1 17.4

Hard sandstone 34.8
Hard limestone 47.8

2 ¥
Halritat % of sifes
Pools 4.3
Slacks 17.4
Riffles 65.2
Runs 60.9
Rapids 26.1

Substrate

% of sifes

Sit/mud 17.4
Sand 8.7
Clay 0

Gravel 217
Pebbies L8
Cobbles 60.9
Boulders 47.8
Bedrock 34.8



Sub-type CVllc
No. of sites = 18

£
o S F
= &

funcus effusus

Agrostis stolonifera
Cther (non-Salix) tree taxa
Salix sp(p).
Phalaris arundingcen
Ocnauthe crocata
Juncus acutiflorns
Glyceria fluitans
Deschmmpsia cespitosa
Mentha aguatica
Galiwm palustre
Callitriche stagnalis
Angelica sylvestris
Ferns
Pellin epiphyila
Rantenculus flamaula
Myosotis scorpioidgs
Filipendula ulmnria
Apium sodiflorum
Sparganitm emersium

778
66.7
66.7
61.1
61.1
356

35.6
55.6
33.6
35.6
56.0
50.0
50.0
4.4
8.9
38.9
389
389
333

Top 30 macrophytes

Agrostis stolonifera
Phalaris arundinacen
Juncus effusus

Salix sp(p).

Oenanthe crocata
Glyeeria fluitans
Deschampsia cespitosa
Other {non-Salix) tree taxa
Callitriche stagnalis
Juncus acutiflorus
Mentha aquatica

Alisma plantage-aquatica
Stachys palustris

Sencelo aguaticus
Reamculus flanmida
Ferns

Sfvllaria alsing

Galiumy patustre

Caltha palustris
Callitriche hanntdata
Angelica syloestris
Sparganium erectum
Myesotis scorpiofdes
Lytirum salicaria
Filipendula ulmaria
Aptwm nediflorun
Foutinalis antipyretica
Pellia epiphylia
Equisetum fluvinlile
Potamogeton natans
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Physical features

Mean  Min Max.

No. of taxa per 30 6 47
site

Height at 263 35 810
source (m)

Altitude (m) 45 5 152

Slope (km per 5.7 1.1 15

15 m fall)

of % of
(1) sites () sites

C <5 35.6 <(1.25 61.1
5-10 16.7 (3.25-05 333
10-20 33.3 0.5-1 38.9
=20 7.8 | 33.3

Yeof sitex:
Pm:k % of sifes
Non-calcareous shale 11.3
Soft sandstone 22.2
Hard sandstone 16.7
Hard limestone 2
Base-rich ignecus 222

% of sites
Pools 153
Slacks 778
Riffles 22.2
Runs 50.0
Rapids 5.6

Subsrite

Subistrafe % of sites
Silt/mud 4t
Sand 1.3
Clay 113
Gravel 50.0
Pebbles 333
Cobbles 389
Boulders 222
Bedrock 5.6



Vegetation communities of British rivers

Sub-type CVIId

No. of sites = 22

Jurncus acutifloris
Clyceria fluitais
Phataris arundinacea
Agrostis stolonifera

Juncus effusus

Salix sp(p).

Menthe aquatica

Other (non-Salix) tree taxa
Fitipendula nhnarin
Sparganim erectim
Pellia epiphylin
Chriloseyphus polyanthos
Renuncuius flanmuda
Caliha pafustris
Equiselum arvense
Fontinalis antipyretica
Senecio aguaticns

Myriophyllum alterniflorun |

Myosotis scorpiofdes
Galiumn palustre

Juncus m:uh:ﬂurus

Top 30 macrophytes

Glyceria fluitans

Phalaris arundinacen
Agrostis stolonifera

Juncus effusus

Salix sp(p).

Sparganium erectun
Myriophyiluny alterniflorum
Mentha aquatica

Callitriche hanulate
Rliynchostegivm riparivides
Fentinalis antipyretica
Aungelica sylvestris
Mlyosotis scorpivides
Filipendula ulnaria

Other (non-Salix) tree taxa
Ranunculus flammdn
Galitm palustre

Achillen plarmica
Equisetum fluviatile

Caltha palustris

Pellia epiphylla
Chiloscyphus polyanthos
Filamentous green algae
Callitriche stagualis
Verrucaria sp(p).

Senecio aquaticus

Ferns

Equisetum aroense
Hygrohypmon ochiraceun
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Substrate

Physical features

Mean  Min.

No. of taxa per 37 24
site

HMeight at 379 152
source (m)

Altitude {m} 142 19

Slape (km per 1.6 0.7
15 m fall)

Width % af Depth
(111) sites ()

<5 409 <{).25
5-10 36.4 .25~0.5
1020 273 0.5-1
=20 227 >1

Max.

50

G40

229

>25

o Gf

sites

727
318
a1

273

Calcareous shale 2.7
Non-calcareous shale 45.5
Schist 273

%0 of sites

Pools Y
Slacks 81.8
Riffles H
Runs 72.7
Rapids 0

Siit/mud 18.2
Sand 40.9
Ciay 9.1
Gravel 39.1
Pebbies 59.1
Coblles 36.0
Boulders 0

Bedrock 4
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Sub-type CVIila
No. of sites = 36

Top 30 macrophytes Physical fentures

Other {non-Salix) tree taxa

87

Min. Max.

Mean

Agrostis stolomifera 94,4 No. of taxa per 37 7 42
Riyynchostegivn riparioides 88,9 site
Pellin epiphylia 88.9 Height at 302 130 553
Chiloscyphus polyanthos 86.1 source (m)
Salix sp(p). 83.3 Altitude (m) 103 o 244 .
Ferns w9 Sl?gz(g;])per 3.2 0.2 8.7
Conecephalum conicrm 75.0
Oenanthe crocata 722
Thanmolrytm alopecurim 69.4 S -
Phalaris arundinacen 66.7 Widti %-) of Deptr % of
¢ (m) sites {in) sites
Verrucaria sp(p). 66.7 <5 50.0 <025 86.1
Fontinalis antipyretica 61.1 5.10 583 0.35-05 528
Filamentous green algae 61.1 10.20 164 0.5-1 16.7
Glyeeria flultans 58.3 =29 28 -1 28
Lemanea fluviatilis 58.3
Carex rentofa 55.6
Fontinalis squamesa 55.6
Filipendhela ulmaria 47.2 o af;sr;res
Hygrohypaum ochiraceun: 472 Non-calcareous shale 16.7
Brachythecium rividare 47.2 Hard sandstone sl
Scapania undulnia 47.2
Vaucherin sp(p). 44,4
J””CH? q}‘f.ﬂ:irs \ 4,1.5. Habitat % of sites
Top 20 dominant macrophytes cngelicn sylaestris i Paols 8.3
Lumularia cruciata 41.7 ) ’
Deschampsia cespitosn 38.9 Slacks 722
i Juncus acutiflorus 36.1 Riffles 278
Other {non-Salix) tree taxa  86.1 LT ) Runs 172
Rhynchostegiwm riparioides &1.1 Racomitriun acicdare s6l Rapids 333
A . Amblysteginum fluvintile 6.1 apids i
Peltia epiphylla 61.1 o
Chiloscypitits polyanthos 58.3 S hefrares
Agrostis stolonifera 52.8 Substrate % of sites
Salix sp(p). 30,0 Silymud 28
Qenanthe crecain 3.0 Sand 1.1
Thanmobripn alopecurum 50.0 Clay 18
Conocephalunt conicun 50.0 Gra“vei 25.40
Ferns 7 Pebbles 52.8
Hygrolypmen ochracenm 417 Cobbies 6.1
Fontinalis sguaniose 38.9 Boulders 133
Fontinalis autipyretica 36.1 Bedrack 278
Phalaris arundinaces 33.3
Carex remota 333
Angefica syloestris 30.6
Hyocomium armoricin 30.6
Scapania undulata 30.6
Deschampsia cespitesa 25.40
Brachythecium rivulare 250



Vegetation communities of British rivers

Sub-type CVIIIb

No. of sites = 73

Phalaris arundinacen
Agrostis stolonifera

funcus scutifforus

Other {non-Safix) tree faxa
Salix sp(p).

Mentha aquatica
Rinymchostegtion riparioides
Chiloscyphus polyanthos
Fontinalis antipyretica
Fontinalis squamosa
Ambiystegiun fluviatile
Glyeerin fluitons

Cenanthe crocnla
Ranuncuius flammaula
Jrncres effusus

Pettia epiphilia

Filipendula ulmaria
Hygrohypium odiraceim
Conocephalion conicum
Calthn palusiris

Top 30 macrophytes

Agrostis stolonifera
Phalaris arnndinacea
Verrnearia sp(p).

Salix sp(p).
Rinynchosieginm riparivides
Juncus acutiflorus

Other (non-5alix) {ree taxa
Fentinalis squamosa
Cliiloscyphus polyanthos
Mentha aguatica

Fontinalis antipyretica
Filamentous green algae
Glycerta fluttans
Ambiystegium fluvinlile
Juncus cffusns
Hygrolngmuan ochracenm
Lemanen fluviatilis
Filipendula ulmaria
Qenanthe crocaty

Pellia epiphylla

Ramuncadus fammula
Conocephalian conicinn
Myripphyilum citerniflorum
Caltha palustris

Callitriche hanmlata
Dermatocarpon fluviatile
Myosotis scorpiofdes
Thammnolryum alopeciirum
Ferns

Scapaiia undilafa

88

95.6
97.3
895.9
94.5
M5
904
904
87.7
87.7
86.3
86.3
78.1
753
75.3
74.0
740
740
726
712
712
68.5
68.5
64.4
644
63.0
60.3
58.9
38.9
36.2
507

Physical features

Character.

Mean  Min.  Max.

No. of taxa per 40 19 56
site

Fleight at 464 160 1,210
source {f}

Altitude {m) 98 15 274

Slope (km per 5.7 1 22

15 m fall)

 Width did de
Width % of Depth % of
(r1} sites () sifes
<5 19.2 <{.25 74.0
5-10 425 0.25-0.5 438
10-20 50.7 0.5-1 27
>20 26.0 >1 15.1

“Geological s

A10% of sftes: o
Rock % of sites
Non-calcareous shale 57.5
Hard sandstone 17.8

Hubitats
Habitat % of sites
Pools 4.1
Slacks 78.1
Riffles 14
Runs 74.0
Rapids 37.0

Substrate
Silt/mud
Sand
Clay
Gravel
Pebbles
Caobbles
Boulders
Bedrock
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Sub-type CVIIlc Top 30 macrophytes Physical features
No. of sites = 44 . .

uxon - ol  Cluracter -
& Agrostis stalonifern 0.0 Mean  Min.  AMax.
. ‘%& ’ Rhynchostegivnt riparicides 97.7 No. of taxa per 16 15 55
Brachythecinm rivulare 58.6 site
Convcephalitm conicun: 88.6 Height at 503 2490 853
Other (non-Salixy) tree taxa 86,4 source (m)
Fontinalis antipyretica 84.1 Altitude (m) 115 15 305
Awmblysteginm fluvintile Bd4.1 Sl?ge (l;n;} Per 36 0.3 ?
Salix sp(p). 79.5 7 m fall
Chiloscyplis polyantios 795 Widt e depti
Verrucaria sp(p). 75.0 Wm‘ﬂz e of
Filamentous green algae 75.0 () citns
Juncus acutiflorus 70.5 <5 114
Sagina procimbens 70.5 P 45.5
Thamnobrywm alopecurim 065.9 10-20 545
Dichodontium peillucidum 65.9 -0 207
Cinclidotus fontinaloides 65.9
Phalaris arundinacen 63.6 :de;:id‘."g}'m'!-'ﬁ;pbsii'r‘éﬂ" T
Tussilago farfira 63.6 C10% of sites i
Filipendula afmaria 63.6 Rock T
Mentha aquatica 614 Calcareous shale
Lemanen fluviatilis 614 Non-calcareous shale
Cultha palustris 349.1 Hard sandstone
Equisetum arvense 54.1 Hzr d lim;sstc())nc
Pellia epiphyiln 39.1
Deschampsin cespifosa 56.8 g =
Myosotis scorpivides 56.8 B o
Ferns 568 Habitat % of sites
; . Schistidinun alpicola 36.8 Pools 6.8
Agrostis stolonifern 38.6 . z Siacks 70.5
. N Brachythecinm phenosim 56.8 .
Rhynchostegiwm riparipides 88,6 o . . _ Riffles 114
\ S ‘ Hildenbrandia rivularis a5
Other (non-Salix} tree taxa  §1.8 Runs 727
Salix sp(p)- 68.2 Rapids 47.7
Amblystegium fluviatile 68.2
Brachytheciunt rivilare 05.9 o
Conveephalun conicum 6l.4 St rb.s.‘m; te % of sites
Chiloscypluss polymz‘fhc)s 614 Sity/mud 6.8
Foutinalis antipyrelica 59.1 Sand 45
Phalaris arundinacen S54.5 Clay 0
Thamnobrijum ﬂ_lopt'cfrru o 345 Gravel 9.1
Cinclidotus furrima!otdﬂs 54.5 Pebbles 6.4
Junens acutiflorus 52.3 Cobbles 682
Mentha aqnatica 50.0 Boulders 56.8
Equisctum arvense 0.0 Bedrock 6.4
Schistidinum alpicola 50.0
Saging procumiens 45.5
Caltha palustris 43.5
Tussilago farfara 432
Petasites ligbridus 432

89



Vegetation communities of Britisl rivers

Sub-type CVIIid
No. of sites = 39

Top 20 dominant macrophytes

juncus acutiflorus

Agrostis stelonifera
Ranunculus flanmla
Phalaris arundinacea
Other (non-Salix) tree taxa
Mentha aquatica
Hygrahypim ochracewn
Salix sp(p).

Fontinalis antipyretica
Muyuosotis scorpioides

Caltha palustris
Chilpscyphus polyanthos
Rhynchostegium riparioides
Achillea ptarmica

Scapania undulata
Schistiditom alpicoln

Pellia epiphyila

Juncus effusus

Glyeeria fiuitans
Filipendula nlmarin

97.4
923
923
87.2
87.2
84.6
846
821
§2.1
79.5
79.5
79.5
76.9
744
71.8
69.2
69.2
6G.7
61.5
61.5

Top 30 macropiytes

Juncus acttiflorus
Raununendus flammda
Agrastis stolonifera

Caltha patustris
Hygrologpmum ochraceum
Fontinalis aniipyretica
Phalaris arundinacea
Other {non-Safix} trec taxa
Myriophylhian alterniflorum
Achillea plarmicn
Verrncaria sp(p}.

Salix spip).

Mentha aquaticn
Rhynchostegium riparioides
Scapania nndulata
Filamentous green algae
Myosetis scorpivides
Juncus effusns

Fontinalis squamosa

Bryum psendotriguetrum
Pellin cpiphylin
Chiloscyphus polyanthos
Callitriche hamulata
Schistidin alpicola
Glyceria fluitans
Filipendula slmaria
Racemitrium aciculare
lungermannia afrovirens
Deschaumpsia cespitesa
Carex nigra

90

1000

97.4
94.9
91,9
94.9

T 949

223
92.3
2.3
92.3
923
89.7
80.7
89.7
§9.7
8%.7
87.2
84.6
84.6
84.6
84.6
§4.6
82.1
82.1
795
79.5
74.4
7d.4
716
718

Physical features

No. of taxa per 49 36 70
site

Height at 398 140 1,216
source ()

Altitude (m) 95 15 213

Slope (km per 7.3 1 »23

15 m fali}

Widtland depth =
Wideh % of Depth % of
{nt) sifes {m) siles
<5 7.7 <0.25 79.5
310 282 0.25-0.5 564
10-20 0.8 0.5-1 7.7
>20 56.4 >1 12.8

Raock % of sites

Non-calcareous shale 28.2
Soft sandstone i2.8
Granite 10.3
Schist 25.6
Other igneous 10.3

*Habitats: =
Habitat % of sites
Pools 16
Slacks 821
Riffles 0
Runs 4.6
Rapids 385

Substra
Substrate % of sites
Silt/mud 0
Sand 2.6
Ciay 0
Gravel 205
Pebbles 43.6
Cabbles 744
Boulders 48.7
Bedrock 10.3



Sub-type CVIlle

Neo. of sites = 55

3

Top 20 dominant macrophytes

Rirynchosfeginm riparioides

Agrostis stolonifera
Juncus acutiflorus
Schistidinn alpicola
Juncus cffusus
Hygrolyppmum oclracewm
Other {non-5alix) tree taxa
Fonktinalis antipyretica
Brachythecinm plumosum
Tussilago farfara
Equisefun arvense
Braclythwcium rivulare
Salix sp(p).

Carex nigra
Anthoxanthum edoratum
Scapania undulata
Glyeerin fluitans

Caltha palusiris
Bhilonotis forrtana
Ranunculns flammula

b e L =R o]
TGl o U1
PO ONE B U W

o
#
u

G

63.6
63.6
63.6
618
618
61.8
60.0
58.2
38.2
58.2
6.4
56.4
56.4
54.5

Rhynchostegiun riparioides

Top 30 macrophytes

Chapter 10 Annexes: Annex E

Physical featitres

- Chay

Filamentous green algace
Agrostis stolonifera
Foutinelis antipyretica
Juncus acutifforus
Brachythecium rivadare
Schistidiun: alpicola
Hygrophypmum echracenn
Verrucaria sp(p).

Juneus effusus

Salix sp(p).

Lemanea fluviatilis

Other {non-Salix) tree taxa
Reawwnicudus flosonuda
Equisetum arpense

Bryum psendotriquetrun
Tussilago farfara

Sagina procumbens
Piilonotis fontana

Pellia epiphylia
Hygrohypmuomn luridum
Callicrgon cuspidatum
Brachythecium pliouosum
Carex nigra

Mentha aquatica

Caltha palustris

Achillea ptarmica
Amblysteginm fluviatile
Jungermaunia afrovirens
Seapania undulatn

91

Mean  Min Max.

No. of taxa per 42 24 67
site

Height at 589 250 1,210
source (s}

Altitude {m) 206 190 425

Slope (km per L 0.2 16

15 m fall)

S of Depth % of
sites (1) sifes

<53 36.4 <25 9.7
5-10 41.8 0.25-05 291
10-20 M5 0.5-1 36
=2 200 =1 1.8

Non-caicareous shale 29.1
Hard limestone 16.4
Granite 16.4

Habitat % of sifes
Pools 1.8
Slacks 49.1
Riffles 9.1
Runs 855
Rapids 58.2

Substrate
Silt/mud
Sand
Clay
Gravel
Pebbles
Cobbies
Boulders

Bedrock




Vegetation communities of British rivers

Annex F  Site locations, physical features and
macrophytes for sub-types DIXa-DXe

Sub-type DIXa
No. of sites = 19

Oy
3%
7 '0_.;'53'7

Glyceria fluttans
Agrostis stelonifern
Juncus effusus
Filipendula ulmaria
Elevcharis palustris
Caltha paiustris

Juncus articulatus
Filamentous green algae
Iris psendacorus

Carex nigra
Anthoxanthunt edoratun
Veranica beceabringn
Revsncuidus flammala
Mentha aquatica
Philonotis fortana
Sparganinm erechium
Sagina prociumbens

Rorippa nusturtinm-
aguaticun agg,

HMippuris virlgaris
Potamoyeton natans

Top 30 macrophytes

Clyeeria fluitans
Agrostis stolonifera
Caltha palustris
Juncus effusus
Filamentous green algae
Juneus articulatus
Eleocharis paluskris
Carex nigra
Equisetum palustre
Ranuncitus flammula
Myosotis scorpiotdes
Callitriche stagnalis
Galiun palustre
Fontinalis antipyretica
Saginn procinbens
Filipendula ulmaria
Juncus bulbosus
Anthoxanthun odoration
Veronica beccabunga

Rorippa nasturtinm-
aquaticum agg.

Equisctum fluviatile
Iris psendacorns

Salix sp(p).
Polygomun amphibinon
Montia fontana
Mentha aguatica
Hippuris vulgaris
Angelica sylvestris
Calliergon cuspidatum
Apinm nediflorton

Physical featitres

Mean  Min, Max.

No. of taxa per 26 3 44
site

Height at 191 10 750
source {mj}

Altitude {m) 95 0 725

Slope (km per 6.1 3 >25
15 m fall)

Wideh  %of

Depth % of

() sites (m) sites
<5 737 <0.25 84.2
5-16 15.8 0.25-0.5 474
10-20 0.5 0.5-1 53
>20 i0.3 »>1 10.5

Rock % of sites

Hard sandstone 263
Hard limestone 2i.1
Base-rich igneous 15
Other metamorphic 36.8

Habitat

% of sites
Pools 3.3
Slacks 57.9
Riffles 421
Runs 158
Rapids 6.3

Substrate % of sites

Siltmud 57.9
Sand 316
Clay 0

Gravel 15.8
Pebbles 316
Cobbles 10.5
Boulders 16.5
Bedrock 0.3




Sub-type DIXb

No. of sites = 25

Juncus bullosus

Carex nigra

Ranunctlus flantmuln
Pellia epiphylla

Juncus effusus
Filamentous green algae
Potamogefon polygonifolis

Carex rostraia
Myriophyllum alterniflorion
Sphagian sp(p).
Viala palustris
Littorclla uniflora
Equisetiom fluviatile
Malinia eaerulen
Salix sp(p)-

Iris pseudacorus
Caltha palustris
Ferns

Potamogefon natans
Glyceria fluitans

76.0
e0.0
5680
56.0
44.0
44.0
Ho
3a.0
36.0
36.0
3240
32.0
32.0
28.0
28.0
24.0
24.0
4.0
20.0
20.06

Top 30 macrophytes

Tupcus ndbosus
Carex nigra
Ranunculus flammula
funeus cffusus
Myrieplyltun alterniflorum
Pellia epiphyila
Filamentous green algae
Pokamogeton polygonifolins
Melinia caeruien
Sphagnum sp{p).
Eleogiton fluitans

Viola patustris

Littorella wniflora

Ferns

Potamageton natans
Equisetum fluviatile

Carex rostratn

Patentilla crecta
Racomitritm aciculare
Glyceria fluitans

Eleocharis palustris

Carex demissa

Salix sp(p}.
Anthoxanthum odoratum
Caltha pafustris

Juncus articulaius
Menyanthes trifolinta
Callitricie hamulata
Angelica sylvestris

Iris pserdncorus

100.0

Chapter 10 Anneves: Annex F

Physical features

88.0
88.0
84.0
80L0
80.0
76.0
72.0
72.0
72.0
68.0
68.0
68.0
68.0
64.0
64.0
36.0
52.0
532.0
48.0
48.0
48.0
48.0
4.0
44,0
40.0
40.0
40.0
40.0
36.0

A'Ier.r‘rl Min.  Max.
No. of taxa per 24 7 41
site
Height at 294 50 540
source (m)
Altitude (m) 51 5 300
Slope (km per 36 0.2 =25

15 m fal}

Deptis % of

Width % of

(11} sites {m} sites
<5 52.0 <(.25 52.0
5-10 48.0 G.25-0.5 560
10-20 28.0 .51 44.0
=20 16.0 =1 16.0

Rack % of sites

Granite 12.0
Base-rich igneous 12.0
Other metamorphic 56.0

Habitat % of sites

Pools 48.0
Slacks 64.0
Riffies 60.0
Runs 320
Rapids 320

% of sites

SHt/mud 36.0
Sand 20,0
Clay ¢

Gravel 200
Pebbles 32.0
Cobbles 40.0
Boulders 40,0
Bedrock ' 32.0




Vegetation communities of British rivers

Sub-type DIXc Top 30 macrophytes Physical features
No. of sites = 46 s

Tuncus cffusus X Mean  Min.  Max
. %g'z Juscus nlbosus 93.5 Ng: of taxa per 7 73 82
Ramuncultis flammula 93.5 site
Glycerin fluitans 87.0 Height at 361 30 950
Galinm palustre 82.6 source {m)
Caitha palustris §0.4 Altitude (m) 79 5 33?
Peilia cpiphylla 80.4 S‘?g";f‘;:}]‘]{"” 8 01 =2
Deschampsin cespitosa 78.3
Juncus actitifforus 76.1
Agrostis stolonifera 76.1 -
Ai’ril!m pfm'miia 76.1 9% of Dept - G‘f
Carex nigra 739 ) irfes o ne ,S_I,,M:
Fi!i:ncm'fu.’rz ttiniaria ZS.P ;510 ;j; ;.25:;‘05 ;g;
Salix sp(p)- 717 10-20 413 051 435
Equisetent fluviatile 717 -0 26.1 -1 326
Other (non-5alix) tree taxa  69.6
Vipla palustris 69.6
Myriopinthom alterniflorum 69.6
Menthn aquntica 69.6
Angelica sylvestris 69.6 =
Cargc:\’ rasr-:{am 65.2 :arg fa niifston)e i;;
funcus articulatus 60.9 Gi]rni;mt.stom. 10:9
fia’od:rzfr‘s przluéf{:{s ?gj Schist 109
Myosotis scorpivides 58. s
. ;\ff;:Iirzin msrufijcn ! 56.5 Base-rich igneous 29
Top 20 dominant macrophytes Senec - . o
cuecio aquaticis 56.5 Pyt
Ferns 56.5 JHabitats
Irmcu.% acutifloris 717 Avrthoxantinon edorabum 54.3 f;:i;m 230
Juncus ¢ f:fns-us 587 Racomitritm acictilare 543 Slacks ;3'0
- e Fontinnlis antipyretica 52.2 ¢ )
Ranmuculus flaninuda 538.7 Riffies 34.8
Juncus bulbosus 56.5 Runs 54.3
Glyceria fluitans 56.5 Rapids 217
Equisctin flviatile 54.3
Peftia epiphylla 543 Siths.
geschmnpsin cespitosa :gg Substrate o ﬂ_IfIS‘!fES“
arex rostrata R : 15
Carex migra 5.0 zjz?Ud ;;g
Salix sp(p)- 47.8 Clay 109
Other (non-Safix) tree taxa  45.7 Gravel 326
Agrustis stelonifern 43.5 Pebbies 37.0
Galiran prlustre 43.5 Cobbles 435
Eleochris palustris 41.3 Boulders 34.8
Myrioplylhon alterniflorim - 41.3 Bedrack 109
Filipendula whnarin 41.3
Mentha aquatica ¥
Caltha palustris 374
Ferns 370
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Sub-type DXa Top 30 macrophytes Physical features

No. of sites = 75

Pellia epipiylia Mean  Min, Mo,
. % Anthoxanthunr odorafum No. of taxa per 44 23 66
. Filamentous green algae site
Tuncus acutiflorus Height at 465 109 1210
Racomitrium aciculare source (m)
Tunens offusus Altitude (m) 189 10 490
Scapania undulata Slope (km per 3 02 >25

, 15 m fall)
Bryum pseudotriquetrion

Carex nigra

!';Vt"rft'.:’z:"m.r! :

Ramunculus flammnla X jp i ; )
sl ) e o S
wncus bulbosus
Achitlea ;rrm'jnim <3 N <025 7
Agrostis stolonifera a1 360 0203 373
C:rmm palustris 1020 37 oo oy
=20 26,7 >1 1.3

HMygrolnypinum oclhiraceum

Fontinalis antipyretica

Potentilla croctn

r;'-.ﬂ iz
Eilipendula ulmarin P . .
’ i Rock % of sites
Nardus stricta -

\ Nen-calcarepus shale 17.3
Braclythecivm plunosion . -
Spi N | Granite 10.7

aging prociunbens .
S p R R Schist 133
Descampsia cespifosa o "
o Base-rich igneous 18.7
Glycerin fluitans
Ferns

Hyocomiun armoricum

Habitat

Dichodontiun pellucidum
- - Calliergon cuspidatum Pools 120
Juncus acutiflorus €0.7 . Slacks 50.7
- . Galium palustre m
Racomitrizn acielare 88.0 . . Riffies 2.3
- fungermannin alrovirens ; o
Anthoxanthum odoratun 85.3 ¢ Runs 76.0
Pellia epipindla 84.0 Rapids 427
Brymn psendotriguetrum 760
Carex nigra 747

Scapania wndulatn 73.3 ‘S:.tl“:sm;te

Ranuncutus flamnla 2‘29 Sitt/mud

;’uncus.:.ffusus ' 70.7 Sand 0
Agljastzs stolonifera 68.0 Clay 13
Salix sp(p). 68.0 Gravel 10.7
juncus bnlbosrfs Ealf Febbles 427
Cn!Hm';.Jnfusirrs .":_:8./ Cobbles 287
Potentilla erccta ::7.3 Boulders 573
Féiamentofls green algae 7.3 Bedrock 7
Nardus stricta 4.7

Hygrohypmtin ochraceum 54.7

Fontinalis autipyretica 54.7

Glyceria fluitans 53.3

Achillea ptarmica 53.3
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Sub-type DXb

No. of sites = 22

Top 30 macrophytes

Physical features

Ranuncilus flamnuln
Juncus effusus
Juncus articulatus
Viela palustris
Foulinalis antipyretien
Pellia epiphylla
Agrostis stolonifera
Racamitriun aciculare
Juncus bidbosus
Sagina procumbens
Hipgrohypmm luridum
Nardus stricta
Anthoxanthum odoratum
Desclampsia cespifose
Carex domissa
Caitha palustris
Marchantin polymorpha
Filamentous green algae
Salix sp(p).
Potentilla erecta
Callitriche stagnalis
Other {non-Salix) tree taxa
Meonitia fontana
Galium palustre
Angelica sylvestris
Sphagnun sp(p).
Chitescyphus polyauihos

Petlia epiphylia 545 Carex nigra

Saging procumbens 50.0 Senecio 'rzqmn‘xcius-
~ N - Myosotis scorpioides

Hygrohypian uridion 500

Other {non-Salix) tree taxa 4019

Salix sp(p}. 40.9

Rhynchostegivm ripavicides  31.8

Philonotis fontang 31.8

Jiocuis articulatus 27.3

Ranunctdus flammmda 273

Chiloscyphus polyanthes 27.3

Racomitrium aciculare 227

Foutinalis antipyretica 227

Calligrgon cuspidatun 227

Brywm psendotriguetrun 227

Marchantia polymorpha 2.7

Filipendula ulmaria 182

Junens effusus 3

Furcus bulbosus 13.6

Deschampsia cespitosa 13.6

Carex demissa 13.6

96

10% of 5it

Habitats

Substr

Min,

Mean

No. of taxa per 32 16 47
site

Height at 449 100 780
source (m})

Altitude {m) 110 15 573

Slope (km per 46 16 3
15 m fall)

* Wit and depthc .
Width % of Depth % of
{m} sites (m) siles
<5 227 <0.25 727
3-10 68.2 p25-0.5  77.3
10-20 50.0 0.5-1 237
»20 9.1 =1 0

Rock
Hard sandstone 40.9
Schist 13.6
Base-rich igneous 13.6

Habitat
Pools
Slacks
Riffles
Runs

Rapids

Substrate % of sites
Silt/mud 4.3
Sand i

Clay ¢
Gravel 318
Pebbles 31.8
Cobbles 54.5
Boulders 727
Bedrock 773



Sub-type DXc
No. of sites = 48

Top 20 dominant macrophytes

Pellia epiphylia

Juncus effusus 47.9
Other (non-Salix) tree taxa 479
Polytrichtan comnnimne 417
Anthoxanihiom odoratum 39.6
Racomitrivm acicudare 39.6
Molima caernlen 375
Nurdus skricin 354
Sphagnum sp(p). 354
Deschampsia cespitosn 333
Salix sp{p). 33.3
Juncus ncutrﬂurus 9.2
Potentilla erecla 29.2
Ferns 27.1
Plilonetis fontana 271
Juncus bulbosus 23.0
Agrostis stolonifera 25.0
Sagina procunmibens 25.0
Tussilago farfara 229
Juncus artictilatus 20.8

Top 30 macrophytes

Racomitritem aeiculare

Juncus effusus
Anthexanthum odoratim
Peilig cpiphylla
Polytrichum commune
Potentilla erecta
Splagnum sp{p).
Molinin caerules

Viola palustris

Other (non-Salix) tree taxa
Nardus stricta

Saging procunthens
Deschampsin cespitosa
Salix sp(p).

Juncus bulbasus

Juncus articulatus

Ferns

Carcx demissa

Juncus acutiflorns
Agrostis stolonifern
Ranunculus flanmnln
Filamenious green algae
Carex echiunta

Philonotis fontana
Brachythecium plumosium
Tussilago farfara

Montia fontara

Achillea ptarmica

Juncus squarrosus
Fontinalis autipyreticn
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75.0
729
70.8
7.8
GB.8
62.5
60.4
58.3
58.3
56.3
54.2
54.2
52.1
S0.0
47.9
47.9
47.9
43.8
41.7
41.7
41.7
39.6
75
37.5
354
271
27.1
27.1
2590
250

Substrate 2

Chapter 10 Annexes: Aunex F

Physical features

Mean Min. Max.

No. of taxa per 19 1 33
site

Height at 594 100 590
source {im}

Altitude (m}) 231 10 750

Stope (km per 1.7 1.2 5
15 m fall)

% of Depih % of
sites (m) siles

41.7 <0.25 64.6
50.0 0.25-05 623
354 0.5-1 375
20.8 >1 16.7

Rock

Hard sandstone 395
Hard limestone 16.7
Granite 104
Schist 329

Habimt

% of sites
Pools 42 .
Stacks 25.0
Riffies 68.8
Runs 43.8
Rapids 75.0

% of sites
Silt/mud 4] i
Sand 8.3
Clay 0
Gravel )
Pebbles 9.6
Cobbles 85.4
Boulders 79.2
Bedrock 56.3
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Sub-type DXd
No. of sites = 30

Top 20 dominant macrophytes

Muolinia caerulea 56.7
Filamentous green algae 53.3
Peltia epiphylia 50.0
Juncus brtbosus 43.3
Seapanin undnlata 43.3
Spluagnum sp(p}. 400
Potentilla erecta . 36.7
Racomitrium aciculare 36.7
Polytrichum commune 36.7
Juncus effusus 333
Ranunculus flanvrila 333
Ferns : 30.0
Juncos acutiflorus 26.7
Nartheciten ossifragim 233
Carex nigra . : 233
Carex demiséa 23.3
Anthexanthum odoratun 233
Salix sp(p)- 233
Qther (non-5a0lix) tree taxa 16,7
Viola palusfris 16.7

Top 30 macrophytes

Juncus bulbasus
Sphagmim sg(p).
Molinia caerulea
Pellia epiphylla

Racomitritm aciculare
Filamentous green algae
Patentilla erecta

Scapania undulata
Ranunculus flannnnda
Polytrichtm commmte
Ferns

Narthectum ossifragum
Juncus effusus

Blindin acuia

Marsupella emarginata
Nardus stricta

Viola paiustris

Juncus qeufiflorus

Carex demissa
Anthexanthum odoratun
Salix sp(p).

Carex nigra

Potamogeton pelygonifolius
Carex echinata

Qther {non-Salix) tree taxa
Dicranella palustris

Sagina procumbens
Littorelln uniffora
Braghythecimm rivulare
Myriophyltum alterniflorum
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90.0
86.7
83.3
B3.3
80.0
80.0
76.7
73.3
70.0
70.0
66.7
56.7
56.7
56.7
56.7
33.3
533
30.0
50.0
46.7
46.7
40,0
30.0
30.0
300
30.0
233
233
233
20.0

Physical fentures

Mean  Min. Max.

No. of taxa per 19 8 33
site

Height at 481 130 890
source {mj

Alditude (m) 129 5 645

Slope (km per 15 1.2 6
15 m fall)

Width % of Depth % of

() sites {m) sites
<5 70.0 <.23 63.3
5-10 53.3 025-065 733
10-20 13.3 0.5-1 30.0
=20 0 >1 16.7

Hard sandstone 10.0
Hard limestone 10.0
Granife 20.0
Schist 23.3
Base-rich igneous 10.0
Other metamorphic 26.7

Habitat % of sites
Pools 10.0
Slacks 30.0
Riffles 66.7
Runs 6.7
Rapids ol

Substrate

Silmud

Sand 0
Clay 0
Gravel 16.7
Pebbles 40.0
Cobbles 53.3
Boulders 66.7
Bedrock 46.7



Sub-type DXe

No. of sites = 52

Pellin epiphylla
Scapmiia undulaa

Anthoxanthum odoration
Polytrichum consmnne
Hyocomitn armoricum
Tuncus effusus

Jincus bulbosus
Sphagimim sp(p).

Juncus acuiiflorus
Racomitrivn aciculre
Marsupella cimargiuata
Other {(non-Salix) tree taxa
Jungermannin atrovirens
Agrostis stolomifera
Nardia compressa
Ranuncrlus flanumuly
Ferns

Filamentous green algae
Deselhampsia cespifosa
Salix sp(p).
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442
40.4
404

Top 30 macrophytes
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Physical featires

Scapania wndulata
Pellia epiplnilla
Polytrichu commune
Hyocomiunm armoricum
Filamentous green algae
Juncus cffusus
Auntloxanthom odorvatum
Tuncus bulbosus
Sphagium sp(p).
Racomitritun aciculare
Other {(non-5alix) tree taxa
Marsupella crsarginatn
Jungernmuotia atrovirens
Juncns nr:u!if?arns
Ranunculus flammiude
Ferns

Agrostis stolonifern

Violn palustris

Nardia compressa
Deschampsia cespitosa
Salix sp(ph

Potentitln erecta

Nardus stricin

Braynm psendotriguetrum
Molinia caerulea

Carex echinain
Hygrolygpm ochiraceion
Fontinalis squamosa
Glycerin flieitans

Carex igra
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Mean  Min.

No. of taxa per 28 13
site
Height at 481 167 1,216
source (m}
Altitude (m) 234 10 474
Slope {km per 17 1.3 10

15 m fall)

Widthanddepth -
Width % of Depth % of
() sttes (111) sites
<5 712 <{.25 92.3
510 30.8 2.25-0.53 327
10-20 11.5 .51 3.8
>20 5.8 >1 0

Non-calcareous shale 2.7
Soft sandstone 11.5
Granite 11.5
Schist als

Habitat % of sites

Pools 1.9
Slacks 4.2
Riffles 19.2
Runs 67.3
Rapids 57.7

Substrate Yo of sites
Sit/mud ¢

Sand 19
Clay 0
Gravel i35
Pebbies 26.9
Cobbles 615
Boulders 59.6
Bedrock 25.5



Vegetation communities of British rivers

Annex G Field manual (survey method, species

checklist and key)

Standard method of river macrophyte
survey and for determining river
community type

Field survey

Ideally, sites are located every 5-7 km along a river, but this
will vary depending on the size of the river and ease of
access. For most rivers it has been found that sites 5 km
apart reflect accurately the character of smalil streams, whilst
sites more than 10 kum apart may suffice for large rivers.

Macrophytes from two 0.5 km lengths, one upstream
and one downstream of a specific grid reference, are
surveyed using a check-list of species (Table Al). To aid
further surveys it is important that each length is clearly
identifiable by reference io an obvious feature at the site
as well as to a six-figure grid reference. Where possible,
recording is done by wading in the channel, but for
deep and wide rivers it is necessary to walk the banks,
using a grapnel for sampling, or use a boat.

The macrophyte survey concentrates on recording the
presence or absence of species on the check-list and limits
itself to the channel and base of the banks. Additional
species of interest are noted but not used in the
classification. The survey at each site includes the entire
channel and immediate banksides; separate records are
made for those macrophytes found in the river and for those
found on the bank. This is an attempt to distinguish
between species that occur more or less permanently
submerged (if only their basal parts} and those that are
subject to only periodic submergence. The former are
referred to as ‘river” records and the latter as 'bank’ records.

To make the separation of these records objective the
following guidelines should be observed when defining
the limits of the river being surveyed. At the sides of the
river all parts of the substratum are included that are
likely to be submerged for more than 85% of the year.
The ‘bank’ can be usefully defined as that part of the
side of the river {or island) that is submerged for more
than 50% but less than §5% of the time. In general
terms, therefore, ‘river’ records are reserved for those
macrophtyes occurring in the region of the river thatis
rarely uncovered and those shallow sections that have
an upper limit that may be exposed for a maximum of 50
days in any year. ‘Bank’ records are for those plants that
occur above the limit of the ‘river’ plants, and are thus
out of the water for more than 50 days in any one year,
yet wili be submerged, or partially so, during mean flow
periods. The upper limit of the ‘bank’ excludes all the
areas that are submerged during the 150 days of each
year when river flows are at their highest. Such
estimates have to involve guesswork, but estimates of
submergence levels do allow better interpretation of the
data and clearer insights into the ecology of individual
species and communities at difference sites.

Survey results are tabulated, with any species present
within a 9.5 km site denoted by a double set of numbers,
either under ‘River’ or ‘Bank’ (Table AZ). (Note that in the

100

case of marginal plants it is not uncommon for the
species to be recorded in both habitats.) The two
numbers are essentially estimates of abundance. The
first number in each column (r) refers to the relative
abundance of one species against the other species
present, but does not indicate how much of the site it
covers. Assessment is made on a scale of 1-3, which
roughly accords to a simplified DAFOR scale.

1 = Rare
2 = Occasional or Frequent
3 = Abundant or Dominant

The second letier {a) refers to absolute abundance or
percentage cover and is a semi-objective assessment
based on the percentage of the river bed or bank

covered by each macrophyte species. Again assessment
is on a scale of 1-3:

1 = <0.1% cover of the channel (river) or its wetted
margins (bank)

0.1-5.0% cover

>5% cover.

i

Visuaiising the relative abundance of one species
compared with all the others present in a 0.5 km length
of river is relatively straightforward, but estimating the
actual cover value is more difficult. As a general guide it
is valuable to assume that a dense stand of vegetation
stretching from bank to bank and extending for 5 m
downstream covers 1% of the 500 m stretch, Similarly,
an unbroken stand of 25 m represents 5% cover. Bank
cover is best recorded from one bank in very wide
rivers. In such cases a continuous fringe of a single
species streiching 5 m represents 1% cover. If both
banks are clearly visible and being recorded, then a
continucus stand of 10 m represents 1% cover. A species
with cover value 3 means, for instance, that it
completely covers the stream bed for 25 m, or it covers
half the bed for 50 m, or a quarter of the bed for 100 m,
or it eccurs throughout the whole 300 m, but more
sparsely. For a score of 3 to be given, bank taxa must:

)  besimilarly abundant along both banks with a
continuous fringe of 50 m, or

i)

iif)

be a co-dominant fringe of 100 m, or

occur as 50 plants or colonies covering a metre
each.

Table A2 gives an example of how data should be
recorded. The first figure in each column represents the
relative abundance of the species; the second figure
represents the cover value. River and bank records
are made separately. In the examples in Table A2,
therefore:



isted o the s

Hildenbrandia rivularis

Lenranen fluviatilis
Viucherin spp.
Didymasphenia geminata

Enteromorpha spp.
Cladophora aegagropila
Cladophora glomerata

Chara vulgaris

Nitella flexilis

Nitella opaca

Collema dicholoniunt
Dermatocarpon fluviatile
Verrucarin spp,
Chiloscypls polyanthes
Conocephalum conicun
Lunularia crucinla
Marchantia polymorpha
Marsupella emarginata
Nardin compressa

Pellia endivitfolia

Petlia epipindlln

Scapania windulatn
Jungermmuniia atrovirens
Amblystegium fluviatile
Amblystegivn riparinmn
Blindia acula
Brachythecivm plunoston
Braclnpthecium rivnlare
Brachythecium rutabulum
Bripum psedndotriquetrion
Calliergon cuspidatiom
Cinclidatus fontinaloides
Dichodmutivm flavescens
Dichodmitivn: pellucidun
Dicranglla palusiris
Fontinalis antipyretica
Fantinalis squamosa
Hygrolnpmum luridum
Hygrohyymusm echracetm
Hyocomivm armoricum
Philonotis fontanna
Poiytrichum conmmene
Racomitrium aciculare
Rlygnchostegium riparicides
Schistidiunr ngassizii
Schistidium alpicola
Splgntn spp.
Thamuobrynn alopecurunt
Azolly filiculoides
Equisction arvense
Equisetun fluviatile
Equisetun palusire
Ferns

Achillea ptarnticn
Angelica sylvestris

Alga

Alga

Alga
Mole-peit alga
Woolly diatom
Sponge spp.
Tubeweed
Carpet blanketweed
Blanketweed
Filamentous green algae
Charophyte
Charophyte
Charophyte
Lichen

Lichen
Freshwater lichen
Liverwort
Liverwort
Liverwort
Liverwort
Liverwort
Liverwort
Liverwort
Liverwort
Liverwort
Liverwort
Moss

Moss

Moss

Moss

Moss

Moss

Muoss

Moss

Moss

Mass

Maoss

Moss
Willowmoss
Moss

Moss

Moss

Muoss

Muoss

Moss

Moss

Moss

Moss

Moss

Moss

Moss

Water fern
Field horsetail
Water horsetail
Marsh horsetail

Sneezewort
Wild angelica

Apinm inundation
Apium nodiflorum
Berula erecta
Bidens ceritin
Bidens tripartita
Callitriche hamilnin
Callitriche hermaphroditica
Callitriche obtusangula
Callitriche platycarpa
Callitriche stagualis
Caltha palustris
Cardaming amara
Ceratophyllum demersiem
Dipsacus fullonum
Epifobiun hirsuium
Eupatoritm cannabinum
Filipendula ulmaria
Galium palusire
Galinm boreale
Hippuris vulgaris
Hydrocotyle vulgaris
Impaticns capensis
Imypaticns glandulifera
Littorella nuiflora
Lotus uliginosus
Lupinus nootkatensis
Lycopuis guropagus
Lysimnachia vulgaris
Lythrum salicaria
Mentha aquatica
Menyanties trifoliata
Mimulus guttatus agg,.
Mimulus gutintus x luteus
Mintdus cuprens
Montin fontann
Montin sibirica
Myrica gale
Myosotis scorpioides
Myosoton aquaticim
Myriopiyltm alterniflorum
Myriopiyllum spicatum
Nuphar Intea
Nynephaca alba
Oenanthe crocata
Cenanthe fluviatilis
Petasiies hybridus
Polygonum amphibinm
Potentilia erecta
Potentilln palustris
Pulicaria dysenferice
Ranunenlus aguafilis
R. penicillatus subsp,
psendofiuitans
Ranunculus circinatus
Ranuneudus flamnda
Ranunenlus fluitans
Ranunculus hederacens
Ranunculus omiophyling
Ranunculus pelialus
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Lesser marshwort

Fool's water-cress

Lesser water-parsnip
Nodding bur-marigoid
Tripartite bur-marigold
intermediate water-starwort
Autumnal water-starwort
Blunt-fruited water-starwort
Various.leaved water-starwort
Common water-starwaort
Marsh-marigold

Large bitter-cress

Rigid hornwort

Teasel

Great willowherb
Hemp-agrimony
Meadowsweet

Common marsh-bedstraw
Northern bedstraw
Mare's-tail

Marsh pennywort
Crange balsam

Indian balsam
Shoreweed

Greater bird's-foot-trefoil
Nootka fupin

Gipsy-wort

Yellow loosestrife

Purple loosestrife

Water mint

Bogbean

Monkeyflower
Monkeyflower hybrid
Coppery monkeyflower
Blinks

Pink purslane

Bog-myrile

Water forget-me-not
Water chickwecd
Alternate water-milfoil
Spiked water-milfoil
Yellow water-lily

White water-lily
Hemlock water-dropwort
River water-dropwort
Buiterbur

Amphibious bistort
Tormentil

Marsh cinquefoil
Common fleabane
Common water-crowfoot
Brook water-crowfoot

Fan-leaved water-crowfoot
Lesser spearwort

River water-crowfoot
Ivy-leaved crowfoot
Round-leaved crowfaot
Pond water-crowfoot
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Table AT (continied)
R. penicillatus subsp.
peniciltatus
Rannnenlus trichephylins
Ramuncrlus sceleratus
Ranuncudus penicillatus subsp.

psendofluitans var vertnmnus

Rorippa amplibia
Rorippa nasturtium-aquaticun
Rorippa patustris
Rorippa sylvestris
Ruemex hydrolapatinon
Sagina procumbens
Scrophudaria auricniata
Senteliaria galericuluta
Senwcio aguaticus
Solanum dulcamara
Stachys palustris
Steflaria alstne
Symphytuen officinalis
Tussilago farfuora
Verowrica anagallis-aquatica
Verpwica beceabunga
Veronica cafennta
Verowica scudeliata
Viola palustris

Salix spp.

Trees

Acorus calamus
Agrostis stolonifera
Alisma lanceolatim
Alisma planiago-aquatica
Alopecurns geniewdatns
Anthoxaithion odoratim
Butonrus tombeliatus
Carex acuita

Carex acutiformis
Carex aquatilis

Carex lunervis

Carex ciirfan

Carex downissa

Carex distichn

Carex echinata

Carex elata

Carex flacca

Carex hirta

Carex ptrubae

Carex ovalis

Crvex Iepidocarpa
Carex nigri

Carex paniculnta
Carex pendula

Carex particed

Carey pulicaris

Carex remola

Stream water-crowfoot

Thread-leaved water-crowfoot

Celery-leaved buttercup
Brook water-crowfoot

Great vellow-cress
Water-cress

Marsh yeilow-cress
Creeping vellow-cress
Great waterdock
Procumbent pearhwart
Water figwort
Skuilcap

Marsh ragwort
Bittersweet

Marsh woundwoert
Bog stitchwort
Common comfrey
Colt’s-fool

Blue water-speedwell
Brooklime

Pink water-speedwell
Marsh speedwell
Marsh violet

Willow

Sweet-flag
Creeping-bent

Narrow-leaved water-plantain

Water-plantain

Marsh foxtail

Sweet vernal-grass
Flowering-rush
Slender tufted-sedge
Lesser pond-sedge
Water sedge
Green-ribbed sedge
White sedge
Commen yellow-sedge
Brown sedge

Star sedge

Tufted sedge
Glaucous sedge

Hairy sedge

False fox-sedge

Oval sedge
Long-stalked yellow-sedge
Common sedge
Greater tussock-sedge
Pendulous sedge
Carnation sedge

Flea sedge

Remote sedge

Carex riparin
Carex rostrata

Carex vesicarin
Catabrosa aquatica
Crocosmin crocasmiiflora
Deschanipsia cespitosn
Elcocharis palustris
Eleogiton fTuitans
Elodea canadensis
Elodea nuttalii

Glyceria declinata
Glycerin fluitans
Glyceria maxima
Giyceria plicata
Groenlandia densn

Iris psendreorus

Tuwcus acutiflorus
Juncus articulatus
Jrncus brdbosus

Juncus effusus

Juncus inflexus

Jincus squarrosies
Lemna gibba

Lenma minor

Lenma {Spivodela) polyrhiza
Lemmn trisulca

Molinin caerulea
Nardus stricta
Narthecium ossifragum
Phalaris arundinacea
Phragmites australis
Potanrogeton alpines
Potamogeton berchtoldii
Potamageton crispus
Potamogeton friesif
Potamogeton gramineus
Potamogetan lucens
Potamogeton natans
Polamogelon nodosus
Potamogeton x vlivacens
Potamogeton pectinatus
Potamogeton perfoliatus
Pefamogeton polygonifolivs
Potamogeton praciongus
Potamogeton pusitlus
Petamogrion x salicifolius
Sagittaria sagittifolin
Schoenoplectus lncustris
Scirpns maritimus
Scirpus syleaticus
Sparganiwm angustifolinm
Sparganivn emersum
Spargamnivm evectunt
Typha laiifolin
Znnichellia palustris

Great pond-sedge
Bottle sedge
Bladder sedge
Whorl-grass
Montbretia
Tufted hair-grass
Common spike-rush
Floating ciub-rush
Canadian pondweed
Nuttall's pondweed
Small sweet-grass
Floating sweet-grass
Reed sweet-grass

Plicate sweel-grass
Opposite-leaved pondweed
Yellow flag
Sharp-flowered rush
jointed rush

Buibous rush

Soft rush

Hard rush

Heath rush

Fat duckweed

Cemmon duckweed
Great duckweed
Ivy-leaved duckweed
Purple moor-grass
Mat-grass

Bog asphodel

Reed canary-grass
Common reed

Red pondweed

Small pondweed

Carled pondweed
Flat-stalked pondweed
Various-leaved pendweed
Shining pondweed
Broad-leaved pondweed
Lodden poadweed
Hybrid pondweed
Fennel pondweed
Perfoliate pondweed
Bog pondweed
Long-staiked pondweed
Lesser pondweed
Hybrid pondweed
Arrowhead
Clubrush/bulirush

Sea ciub-rush

Wood club-rush
Floating bus-reed
Unbranched bur-reed
Branched bus-reed
Greater reedmace
Horned pondweed




Species A
Species B
Species C
Species
Species E

Ups&unm 0.5 kmnt

River Bank
r a r a
3 3
1 1 1
2 1 3
2 2 3
3 3

Note: r = relative abundance; a = cover value

Species A

Species B

Species C

is dominant in both 0.5 km lengths of the
river; it covers more than 5% of the river
channel but does not occur on the banks;

is rare; it is present in both river and bank
habitats in both lengths but at a cover value
of less than 0.1%;

is present only in the upstream length; it is
co-dominant with Species D on the banks
with cover >5% and is frequent relative to
other species within the river channel but
covers <0.1%;
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Species D

Species E

River Bank
a r i
3
1 1 i
1 3 3
2

is present in both upstream and downstream
tengths and is the dominant species on the
banks; although relative to other species it
occurs at the same frequency in both river
channel sites, cover is between 0.1-5% in the
upstream site and <(.1% in the downstream
sike;

is dominant in the river channel in the
upstream site but is only frequent in the
downstream site; cover values are >3% in
the former and 0.1-53% in the latter; the
species does not occur on the banks.



Vegetation communities of British rivers

Key for classifying sites into Groups, river

community types and sub-types

The key is used to classify macrophyte data from 500 m
or 1,060 m lengths into Groups, river community types

and sub-types. Score -1 for every record of a species

ecics p

j

4 {Group A}

5 (Group B)

6 (Group Q)

7 (Group D)

Cladophora gloneraia agg. (-)
Epilobiunt hirsnfum (<)

Pellin epiphylla (+)
Racomitrium aciculare (+)
Ranunculus flannnia (+)
Solaminn dudcamara (=)
Sparganiwm erectum {=}

Amblysteginm fluviatile (+)
Apivon nodifloran ()

Carex riparig (~)

Conocephalum conicum {+)
Glyeeria maxima (-)
Rhynchostegivnr riparioides (+)
Verrucaria sp(p). (+)

funcus talbosus 3 (+)

Phalaris arundinacea {~)
Polytrichum commune (+)
Potentilla erecta (+)
Rhynchostegium riparioides (=)
Sphagnum spip}. (+)
Verrucarin sp(p}. (~)

Eunteromorpha sp(p}. (=)
Nuphar tutea (<)
Potmmrageton pectinalus ()
Rerippa amphibia (<}
Sagitinria sagitlifolia {~)

Elodea canadensis {+)
Elcocharis prlustris (++)
AMimulus gulintus agg. (+)
Mymwsotis scorpioides 3 (+}
Ocnanthe crocatn 3 (~)
Polygonum amphibitm (+)

Chitoscyphus polyanthos (+)
Glycerin fluitans 3 ()
Hygrohypnum echracewn {+)
Lenmanea fluvintilis (+)
Thawmobrpon alopecirum (+)
Verrucaria sp(p). (+)

Elcocharis palustris (=)
Equisetun fluviatile 3 (=)
Glycerig fluitans 3 {=)
Hyocomium armoricum (+}
Nerdus stricta (4}
Scapania undulnla (+)

104

listed followed by a (-} sign; score +1 for every record of
a species listed with a (+) sign. Where a species name is
followed by a ‘2’ it is included in the keying process
ONLY if it has been recorded at abundance scale 2 or
above; if followed by a *3’ the species must have been
recorded at that abundance level to be included.

-1 or less

{ or more

0 or less
1 or more

-1 or less
{t or more

-2 or less
-1 or more

1oriess
2 or more

0 orless
1 or more

-1 or less
{ or more

4 (Group A}
5 (Group B}

6 {(Group C}
7 {Group D}

8 (Types I & I}

9 {Types Il &
v}

10 (Type V)
11 {Type VH

12 {Type ViI)
13 {Type VIII)

11 (Type IX}
15 (Type X)



Noo
8 (Group A,
Types F & II)

¢ (Group A,
Types HI &
V)

10 {Group B,
Type V)

10a

10b

10c

11 (Group B,
Type V1)

11a

. Seors for's

Berula erecia (=)
Carex riparfa (=)
Eupateriunm cannabinum (-}
Glyceria maximn 3 (~)

Iris psendncorus (=)
Phragiites ausiralis (=)
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Go.

-4 or less
-3 or more

Rerippa nasturtinnr-aquaticem/microphylla agg. 3 (<)

Berula erecia (~)
Callitriche obtusanguda (~)
Carex acutiformis (=)
Glyeeria maxinm (~)

Iris pseuadacorus {=}

~4 or less
-3 or more

Ranunculus calcarens (penicillatus subsp. psewdofliritans)

3{-)

Verenica anagailis-nquaticn ()

Chiloscyphus polyanthos (+)
Epilobiwm hirsutum {~}
Fontinalis squeemesa {+)
Lythrun salicario (+)
Muyriophyllunr alterniflorum (+)

1 orless

2 or more

Ranunculus penicillatus subsp. penicitlatus (+)

Veronica beccalningn (-}

Amblystegiom fluviatile 3 ()
Apivn nodifloriom (+)

Lentanea fluotabilis {-)

Petasites hybridus (-}
Rinmchosteginm riparivides 3 {~)
Sparqanium ercctiom 3 (+)

Cladophora glonerata agg. 3 ()
Hildenlrandia rividaris (=)
Pellin epiphylla (+)

-2 or less

-1 or more

-1 orless

G or more

Ranunenlus penicillatus subsp. psendoffuitans (~)

Verrncaria sp{p). (-)

Callitriche hanulata 3 (=)
Cinclidotus fontinloides (+}
Glyeeria fluitans 3 (=)
Hildenbrandia rivudaris (+)
Rorippa sylvesiris {+)
Sperganiun emersun =}

Cinclidetus fontinalvides {-)
Cladophora glomerata agg. 3 (-)
Filipeudula wlmaria 3 (+)
Dpations glandnlifera (-}
Ramnrculus fluilans (<}
Vircherin sp(p). (-}

Caltha patustris (+)
Lemanea fInvinlilis (+)
Muyriophyllun spicatunt (-}
Rarenculdus fluitans (=)
Schistidiun alypicoln (+)
Verrucaria sp(p). 3 (+)

-1 oriess

{ or more

-2 or less

-1 or more

-1 orless

0 or more
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16 {ijpe I)
17 (Type II}

18 (Type II1)
19 {Type IV}

10a (Sub-types
Va—c)

10c (Sub-types
Vd/e)

Sub-type Va
(END)

10b (Sub-types
Vh/c)

Sub-type Vb
{(END}

Sub-type V¢
(END}

Sub-type Vd
(END)

Sub-type Ve
(END)

1l1a (Sub-types
Via-c)

11c {Sub-types
Vid/e)

Sub-type Via
(END)

11b {Sub-types
VIb/c)
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11b

11¢

12 (Group C,
Type VII}

13 (Group C,

Type VIII)

13a

13b

13c¢

Séore for Spacics prisince

Filamentous green algae (+}

Muyriophyltune alterniflorum (+)
Muyriopliyllum spicalim (=)
Ranunculus fhuitans (=)

Eqitiseium arvense (-)

Junens acidifloris (-}
Myrieplyttom altentiflorum (=)
Verrucaria sp{p). (-}

Cailitriche hanndata {intermedia) (+)

Caltha palustris 3 (3
Juncus acutiflorus (+)
Ocnanthe crocafa (+)
Veronicn beccabunga 3 (+3

Alopecurus genicilatus 3 ()
Calliergon cuspidatum (=}
Equischunr arvense (=)
Myriophyltum alterniflorum (=)
Phalarts nrmndinacea (+)
Ranunculus flantnla (-}

Salix sp(p). 3 (+}

Alisma plantago-aquatica (=)
Rlnpnchostegivm riparioides (+)
Verrucaria sp{p). (+)

Achitlea ptarniica (+)

Bripun psendobriquetrion (+)
Calliergon caspidation (+)
Carex nigra {+)

Juncus bulbosus {+)
Jungernumiin afrovirens {+)

Brachythecim rividare (+)
Callitriche hannlata (=)
Cladophora glomerata agg. (+}
Diclodontinm pellucidun (+)
Fontinalis squaniosa 3 (=)
Tussilago farfara (+)

Dermatocarpon fluviatife (+)
Juncus aentiflorus agg, (+)
Mentha aguatica {(+)
Myriophylhian afterniflorua (+)
Phataris arundingcea 3 (+)
Ranunculus flammula (+)

Brachyiheciim rividare 3 (+)
Callitriche hanndata (~)
Hygrelypmun furidun (+)
Littorella wniflora {~}
Myriophyihon alternifioram {-)
Phalaris arnndinaeca (-}
Philonetis fontana (+)
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-1 or iesé

{ or more

-2 orless

-1 or more

0 orless

1 or mote

{ or iess

1 or more

0 orless

1 or more

Zorless

3 or more

1 orless

2 or more

Zorless

3 or more

=2 or less

-1 ot more

Sub-type Vib

(END)

Sub-type Vic
(END)

Sub-type VId
(END)

Sub-type Vie
{END)

12a {Sub-types
Vila/b}

12 (Sub-types
VIlc/d}

Sub-type Vila
{END)

Sub-type VIIb
(END)

Sub-type Vilc
(END)
VIld (END)

13a (Sub-types
Villa-c)

13c (Sub-types
VIitd/e}

13b (Sub-types
VHIa/b)

Sub-type Vilic
{END}

Sub-type VIlia
{END)

Sub-type VilIb
{END)

Sub-type VIIid
(END}

Sub-type Ville
(END}}




14 (Group D,
Type IX)

14a

15 {Group D,
Type Xj

15b

15¢

16 (Group A,
Type i}

16a

17 {Group A,
Type H)
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Aatabseore

Juneens bulbosus 3 (+)

Littorella wniflora (+}

Molinia caernlea (+)
Myriophyltuwne alfernifioriom 3 (+)
Trees (non-Salix) (+)

Violn palustris 3 (+)

Achillea piarmica (+)
Deschampsia cespitosa ()
Mentha aquatica (+)

Achillen ptarnrica (<)

Brippmy psendotriquetrim (-3
Callicrgon cuspidatton (=)
Caltha palusiris (=)
Filipendula ulmaria (<}
Fontinalis autipyretica (~)

Hygrohypuum ochraceun (~)
Jrncus acutiflorus (=)
funeus articulains 3 {+)

Bryum pseudotriguetrum ()
Hygrehypnum cohracem (+)
Hyocomium armoricum (+)
Jungermaunia alrevirens (+)
Lotus uliginosts {+}

Nardia compressa {+)
Scapania undulain (+)

Deschampsin cespitosa (=)
Fianmentous green algae 3 (+)
Juncus bidbosus 3 (+)
Nartheciun ossifragint (+}
Sugina procunbens 3 {~)
Scapauia undulala (+}

Azolla filiculoides ()
Ocnanthe crocata (=)
Phragmites australis 3 (-)
Stachys palustris 3 (~}
Vaucherin sp(p).

Impatiens capensis (-}
Myasoton agquaticum (=}
Poterogeion tucens (+)

Ranunenlus penicilintus subsp. psendefluitans 3 (~)

Salix spip}. 3 (~)

Clndophora glomerain agg. 3 {+)
Filipendula wlmaria (=)

Nuphar futea 3 (-}

Potamogeton pectinatus 3 (+)
Saxitlaria sagittifolia 3 (=)
Veronicn catenela (-
Zannichellia palustris (+}

1orless

2 or more

O

1 or more

-3 or less

-2 or more

-1 or less

0 or more

2or fess

3 or more

l orless

2 or more

-3 or less

-2 Or more

=2 or less

-1 01 more

-2 or less

~i Or more

Sub-type [Xa

(END)

14a (Sub-types
IXb/c)

Sub-type IXb
(END}

Sub-type IXc
(END}

15a {Sub-types
Xa/b}

15b (Sub-types
Xe/d)

Sub-type Xa
(END)

Sub-type Xb
(END)

15¢ (Sub-types
Xe/d}

Sub-type Xe
{ENDj

Sub-type Xc
{END}

Sub-type Xd
{(END})

Sub-type Ia
(END)

16a (Sub-types
ib/e}

Sub-type Ib
(END}

Sub-type Ic
(END)

Sub-type Ila
(END)

17a (Sub-types
Hb/c)
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17a

18 (Group A,
Type I}

19 (Group A,
Type IV)

1%a

F

Epilobitm Rirsutim 3 {-)
Lyeopus enropacus (=)
Lyilrum saticaria {~)

Ranwonculus penicilletus subsp, pseudafluitans (=)

Sparganium erechim 3 (-}
Symipinpium officinale (-}
Trees (non-Saliv} (-}

Carex paniculatn (<)
Impaticns capensis {~)
Lemmna trisndea ()
Mimulus gnitalns agg. (<)
Pudicaria dysenterica ()
Rumex Iydrolapathian (=)
Staclhys palustris (<)

Ciadophora glomerata agg. (~)
Selmnan duleammra ()
Vaucheria sp(p). ()

Apium nodiflorum (=
Tmpatiens glandufifera {+)
Jurcus inflexus (=)
Lythroom salicaria (+)
Cenanthe crocata (+)

Rorippa nasturtiune-nquaticumy/microphylln agg. (=

Sparganiint enicrsion (4}

108

~.3 or 1éés

-2 or more

—i or less

-3 0f more

-1 or less

0

2 orless

3 or more

Sub-type Ib
(END)

Sub-type llc

{END)

Sub-type IIia
(END)}

Sub-type [IIb
(END)

1%a (Sub-types
IVa/b)

Sub-type IVc
(END}

Sub-type [Va
(END)

Sub-type IVh
{END)
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Annex H List of rivers with sites within each of the
38 sub-types

Afa

Avon {Salisbury) 2 Tove 1 Lymington/ 2
Stour (Dorset) 6 Waveney 1 Oberwater
Rother (East 4
Alb Avon (Salisbury) 7 Allb Avon {Bristol) 8 Sussex)
Cherwell 1 Avon {Salisbury} 3 Rother {West 2
Colne 8 Axe 1 Sussex)
Colne Brook 1 Blackwater 1 Teise 3
Gade 1 {Berkshire)
Loddon 1 Blythe 4 Allia Candover 1
Nicholaston PHl 1 {Warwickshire) Glen 1
Wraysbury 3 Cary 1 (Lincolnshire}
Cefni 1 Itichen 10
Alc Avon (Salisbury) 8 Churn 2 Test 7
Brett 2 Colne 1
Bure 3 Colnebrook 2
Cary 2 Dee (Clwyd) 1 Alllb Avon (Salisbury) 7
Deben 3 Devon 1 Babingley 2
Eau 2 Evenlode 2 Bere 2
Frome (Dorset) i (Gloucestershire Bure 2
Hull 1 and Cherwell 1
Kennet 3 Oxfordshire) Coln 4
Lark 6 Eye 1 Darent 1
Moeors 1 Gwash 1 Frome (Dorset) 5
Nar 3 Lark 4 Hull 4
Stour {Suffoik) 5 Lodden 3 Kelk Beck 1
Waveney 4 Lugg 2 Kennet 3
Welland 2 Rother (West 1 Lambourne 2
Wensum {Norfolk) 4 Sussex) Loddon 3
Windrush 1 Stour {Suffolk) 3 Mimram 4
Wissey 5 Stour {Dorset) 2 Moors 3
fare 3 Stour {Kent) 5 Nar 3
Stour 3 Piddle 5
Alla Arun (Sussex) 3 {Worcestershire) Stour (Kent) 1
Avon 2 Teme 1 Tat 1
(Warwickshire) Thame 1 Test 2
Beult 3 Tove 3 Thaw 1
Blythe 4 Uddens 1 Tichbourne 1
{Warwickshire) Weaver 2 Waveney 1
Brett 1 Welland 2 Wensum (Norfolk) 2
Cary 2 Wensum (Norfolk) 2 Whitewater 2
Cherwell 9 Whitewater 2 Windrush 5
Deben 1 Windrush 3 Wissey 1
Evenlode 3 Wissey 1 Yare 1
(Gloucestershire :
and Alle Beaulieu 1 AlVa Avon (Bristol) 2
Oxfordshire) Beult 1 Avon (Salisbury) 1
Eye 3 Blackwater 1 Avon 1
Glyme 2 {Berkshire) {Warwickshire)
Leam 5 Cleddau, western 1 Axe 2
Ray 6 Dudwell 1 Bere 1
Stour (Suffolk) 1 Ffraw 1 Blythe 1
Thame 7 {Warwickshire}
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AlVb

Brett

Bure

Cary

Chelt

Churn

Coln

Culm

Dane

Darent

Deben

Dee (Clwyd)

Derwent
(Yorkshire)

Devon

Dockens Water

Eau

Evenlode
(Gloucestershire
and
Oxfordshire)

Eye

Firaw

Forton

Glen

Glyme

Gypsey Race

Hayes Brook

Kelk Beck

Kennett

Lark

Leam

Lougher

Moors

Nar

Nicholaston Pill

Otter

Rye

Seven

Smite

Stour (Suffolk}

Stour {Kent)

Stour, East

Stour
(Worcerstershire)

Swarbourn

Thame

Tove

Umbourne

Wavency

Weaver

Welland

Wensum (Nerfolk)

Windrush

Wissey

Yare

Yarty

Beaulieu
Beult

[ I O T A )

[7% QS

T T I S T L T Yo St S

P o d $5 T #* T e A

AlVe

BVa

BVb

Blackwater
(Berkshire)

Cleddau, western

Dudsweli

Ffraw
Lymington/
Obenwater
Rother (East
Sussex}
Rother (Waest
Sussex)
Teise

Annan

Berneray

Blackadder

Bowmont Water

Colaton

Dean Waier

Eden Water

Gilpin

Kirkby Pool

Loch na Liana
Moire

Lyvennet

Swarbourn

Wansbeck

Arrow

Clwydog

Dove (Derbyshire)

Ehen

Elwy

Esk (Yorkshire)

Gwendraeth Fach

Hodder

Horner

Lathkill

Lugg

Manifoid

Monnow

Neath

Rye

Seven

Tawe

Teme

Trothy

Ure

Usk

Wharfe

Arrow

Avon {Bristol}

Axe

Babingley

Blackwater
(Berkshire)

Blackwater
(Devon)
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BVc

Blythe
(Warwickshire}

Bradford

Burry Pill

Clwyd

Coln

Corry

Culm

Darent

Derwent
(Yorkshire)

Devon

Dove (Derbyshire)

Eau

Elwy

Erme

Exe

Eye

Frome (Dorset)

Gwendraeth Fach

inny

Kit

Lambourne

Lathkill

Lougher

Lugg

Monnow

Maoors

Ottar

Petteril

Rother (East
Sussex)

Rother {(West
Sussex)

Svnderford

Tale

Teme

Thaw

Thrushel

Trathy

Tyne

Uddens

Weaver

Wolf

Yarty

Aeron

Beaulieu

Belah

Beult

Burry Pill

Cefni

Clun

Dove {North
Yarkshire)

Dudwell

Eau

Ffraw

Gypsey Race
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BVd

BVe

BVIa

BVib

BVic

CRiver

Rother (East
Sussex)
Rother {(West
Sussex)
Swarbourn
Tamar

Teise
Uddens
Wansbeck

Cleddau, western
Cocker

Inny

Tamar

Teifi

Torridge

Walden Beck

Barle

Dee (Clwyd)
Elwy

Exe

Inny

Lyd

Tamar

Teifi
Torridge
Usk

Clwyd

Dane

Dove (Derbyshire)
Eden {Cumbria)
Exe

Lugg

Monnow

Rye

Teme

Tweed

Usk

Wharfe

Wyre

Cefni

Eden {Cumbria)
Eden (Fife)
Petteril

Ribbie

Tweed

Usk

Wharfe

Annan
Barbon Beck
Clwyd
Dacre
Dean Water
Dee (Clwyd)
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BVId

BVle

Derwent
(Cumbria)

Eamont

Earn

Eden (Cumbria)

Eden (Fife}

Esk (south-west
Scotland}

Garnock

Girvan

Hodder

Ithon

Lowther

Lunan Water

Lune

Petteril

Ribble

Seven

Teme

Twaed

Tyne

Ure

Usk

Wharte

Wyre

Bervie Water

Dean Water

Derwent
{(Cumbria)

Don
(Aberdeenshire)}

Earn

Eden (Fife)

Endrick Water

Forss Water

Girvan

Irfon

Ithon

Lowther

Lunan Barn

Lunan Water

Potlands

Teith

Teme

Tweed

Ugte, north

Ugie, south

Wharfe

Wick

Ythan

Annan

Blackadder Water

Briggle Beck

Clun

Coquet

Dove (North
Yorkshire)
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CVIla

CVllb

Cvlle

CVlid

Gilpin

Helm Beck
Kale Water
Kent

QOxnam Water

Briggle Beck

Clun

Cowside Beck

Don

Esk {south-west
Scotland)

Gordale Beck

Helm Beck

Ithon

Loch Croispol
sfreams

Malham Tarn
outfiow

Wick

Ythan

Aeron

Annan

Bowmont Water

Clun

Coquet

Dove (North
Yorkshire)

Kale Water

Kent

Lyveanet

Nevern

Wansbeck

Whiteadder Water

Beaulieu
Biadnoch
Cree
Dockens Water
Dulas
Dysynai
Gwyrfai
Kirkby Pool
Linford Brook
Llyfni
Lymington/
Oberwater
Ogwen
Torridge

Clettwr
Cothi

Dee (Chvyd}
Dulas
Dwyfach
Grannell
Hierwan

Spey
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Vegetation communities of British rivers

CVlila

CVIIIb

Teifi

Tweed

Ugie Water, north
Wick

Aber
Culm
Cych
Dove (North
Yorkshire)
Dudwell
Erme
Esk (Yorkshire)
Fowey
Gwyrfai
Hierwan
Horner
Lougher
Lunan Burn
Lyd
Nevern
Qkement
Rother (East
Sussex}
Seven
Thrushel
Torridge

Banwy

Barte

Birk Beck

Cleddau, western

Cledlyn

Cletbwr

Conway

Cothi

Cych

Dee
{Aberdeenshire)

Dee (Clwyd)

Derwent
(Cumbria)

Duar

Dwyfach

Dwyfawr

Earn

Ehen

Elwy

Exe

Fowey

Greta

Groes

Gwaun

Irfon

Lledr

Llugwy

[.owther

Manifold

L S T I S D e e

ok o=

S LA SN o T o B R =S B

LS I ;)

LS T N R T i B &

R LT 1% IR ¥ I

CVlllc

CVilid

Okement
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Chapter 10 Annexes: Annex H
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