









































Following limited meadow-formation in Roman and Saxon times, most remaining carr vegetation was
cleared and drained between the 17th and 19th centuries to provide additional land for agriculture.
Fewer and larger channels were established, often just single channels in the case of smaller
watercourses, and water meadows were developed alongside. The degree of geomorphological
diversity up to and after this time is currently unclear. Channel morphology is a function of
hydrological regime, sediment delivery and the drift geology through which the river flows. Chalk
rivers generally have low hydraulic energy, too low to mobilise gravel, and are, therefore, less able to
shape channel morphology than other river types. This said, it is possible that physically diverse
channels were formed in the post-glacial period (when hydraulic energies were much higher due to
the melting of the retreating ice sheet) and survived as relict features. In recent centuries, the nature of
bed sediments has been determined by the transport of silts and sands, with very low solids inputs to
the channel (see next section) leaving extensive gravel beds and long ‘glides” of mixed but finer
substrates.

The channels of chalk rivers today are typified by the following features (drawn from Sear et al. in
press), but it is uncertain to what extent they are the result of natural or artificial processes:

low longitudinal frequency of riffles and pools;

infrequent gravel shoals and exposed riverine substrates;
shallow cross section (average width to depth ratios of 33);
sinuous channel form.

This latter feature is perhaps surprising considering the lack of sinuosity in some of the best examples
of chalk river (such as the Itchen). It is likely that historical channel geomorphology would have
varied substantially between different chalk rivers depending upon local circumstances and position in
the river network, Thus, the probability of a strong riffle-pool sequence is higher on steep perennial
sections where hydraulic energy is high. Sections of the upper Nar in Norfolk have steep gradients
and exhibit a moderately distinct riffle-pool structure that may well have been present on other chalk
streams with reasonable energy. The probability of strong meander sequences occurring naturally
inevitably increases from the upper reaches to the lower reaches, as the river moves onto alluvial
substrates on the floodplain proper.

Adjacent to the river channel, water meadows were created in wide-ranging situations in chalk river
valleys, from the lower floodplain right up into the headwaters. Some were even created along
winterbourne sections to make use of winter flows, although it is fair to say that a good number tumed
out to be ineffective. By controlled flooding, these meadows provided a flush of new grass early in the
season for sheep. Water meadow development and the construction of numerous water mills led to the
creation and stabilisation of the well developed multiple channels that are evident on larger chalk
rivers today (such as the Test and the Itchen). The loss of trees, through the conversion of woodland
to meadow, provided increased light to the channels, giving rise to the luxuriant plant growth which
now characterises chalk rivers.

All water meadows associated with chalk rivers were of the *floated’ type, typical of low-gradient
riparian areas where careful ‘setting’ of ground levels was required for the system to function
properly. In their day, water meadows were used intensively, typically grazed by sheep at stocking
rates of 30 per acre through the spring (but up to 500 per acre for a single day), followed by a hay cut
and aftermath grazing by cattle (Moon and Green 1940). The feeder river was dammed by a weir and
water was led off through hatches or sluices into the main carrier, It was then fed into secondary
carriers situated along the ridges of a ridge-and-furrow field system. From here, water overtopped the
carriers and flowed down the slopes into ditches or ‘drawns’ situated in the furrows, and thence back
to the river further downstream. The idea was to keep the water moving so as not to produce stagnant
conditions in the soil that would impair grass growth.
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The ‘floated” water meadow system was labour-intensive and required a highly skilled workforce,
factors, which led to its decline in the late 19th century. In terms of plant and invertebrate
communities, it is likely that water meadows were not of such high ecological value as the lightly
grazed flood pastures and associated ditch systems that developed from many of them following their
abandonment. Equally, their intensive use in springtime meant that they were little used by breeding
wetland birds. However, they were particularly important for overwintering waders and wildfowl,
providing an important source of shallow, ice-free water for feeding.

In terms of defining suitable reference conditions for chalk rivers against which objectives may be
set, it is neither socio-economically feasible nor publicly desirable 1o aim for large scale reversion to
the original woodland carr habitat. In nature conservation terms, much of the flora and fauna for
which chalk river valleys are now valued would be severely affected by such action. In general,
therefore, the “characteristic’ flora and fauna of high quality chalk rivers is taken to be that of low-
intensity meadow-dominated carchments with a high water table and frequent winter inundation of
riparian and floodplain areas, before widespread post-war intensification of agriculture but after the
majority of woodland clearance. In this context, the original woodland carr is treated as a highly
valuable but spatially limited habitat.
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3. Characteristic wildlife communities of chalk rivers

3.1 Introduction

Like many highly valued habitats, chalk rivers are special because of the diverse and characteristic
biological communities that they support. They play host to rare and/or endangered species, some of
which have a strong preference for chalk river systems, but this is only one facet of their conservation
value, Bearing this in mind, species have been listed in Table 3.1 that have been designated as high
priority by legislation, international agreement or national review and that inhabit (but not necessarily
exclusively) chalk river systems. This section places these species in the wider context of chalk river
communities and emphasises the value of the river type as a functioning ecosystem.

Before embarking on an account of the biological communities characteristically supported by chalk
rivers, it should be noted that this broad category of river encompasses a wide range of physico-
chemical conditions, from ephemeral winterbourne sections to large chalk rivers, which frequently
have a range of geological influences. Biological communities reflect these longitudinal changes,
although some components are more affected than others. For instance, the species composition of
fish communities in chalk rivers is heavily influenced by river size and a range of associated habitat
variables, whilst bird and mammal communities are more affected by the nature of riparian and
floodplain habitats.

For the purposes of this document, this range of environments has to be categorised so that
communities can be described in a way that relates to the broad type of habitat provided. However, it
is recognised that any division of river systems in this way imposes artificial boundaries on the largely
continuous nature of ecological change. Moreover, such simplistic categorisation ignores the complex
combination of factors that dictate the suitability of a river reach to any given species. Bearing this in
mind, the categories used in this document should only be thought of as a rough guide to the
environments offered by chalk rivers, with the reader always conscious of the dynamic ecological
interactions occurring between (as well as within) different sections of a river. Four categories of
watercourse, defined below, have been used in the following community descriptions (see also Plates
3106).

Category:

1. Winterbournes those that have a naturally dry period each year (except in
unusual circumstances).

2. Perennial headwaters first order streams, below the perennial head that dry out only
in exceptional circumstances.

3. Classic chalk streams stream order 1 to 3, not normally exceeding 10 metres in
width and ever drying out.

4. Large chalk rivers generally wider than 10 metres.
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Group/species BAP (SM)' | Hab.Dir | Bem | Bonn | W&CAct | Nat status | Test | Iichen | Avon | Frome | Hull | MNar | Kennet | Lamboum | Upper | Upper
Wensum | Moors

4. Birds
Kingfisher {Alcedo atthis) - 1] 1 Amber . . * . . . * . . .
Ceiti's warbler { Certia certi) - . 1 Armiber . . . . 9 7 5 > 3
Bewick's swan (Cvgnus columbianis) - - - - I Amber - - . . 5 = = - []
Green sandpiper (Tringa ochropus ) - - 1] 1] 1 - s o 7 7 7 7 7 . 1
Reed bunting (Emberiza schoeniclus) M - : ; Red . : . = . . . . 2 -
Water rail (Rallus aquaticus) Amber . ? ? ? 7 ? ? . ?

| Lapwing (Vanellus vanellus) Amber . . ] . . . " . 0
Sﬂw fﬂﬂ]‘ﬁmmauﬁms‘ﬂ Amber - . - - = - . - E] -
Redshank (Tringa tolanies) Amber . . . . O . . . ]
5. Mammals
Outer (Lutra lutra) 5 la/TVa i} 5.6 = 0 = 0 . ? P P P 1 0
Water vole (Arvicola terrestrix) 5 - - 57 . C . . . P P P P P .
Water shrew (Neomys fodiens) - 1] [ = . = = » P P P P P L
Daubenton's bat (Myvotis daubentonii) = - 5 . " - P P P P P P P

BAP = UK Biodiversity Action Plan; Hab. Dir = EU Habitats Directive; Bern = Bern Convention; Bonn = Bonn Convention; W&C Act = Wildlife and Countryside Act 1981

and subsequent 5-yearly amendments. Nat. Status = National designations from Red Data Books (RDBs), Birds of Conservation Concern and other sources.

. e B =

& A

Probably present

o=

Short or middle lists of the UK Biodiversity Action Plan.
Floating beds of Ranunculus vegetation.

Until recently considered scarce but now known to be present in more than 100 10 km squares in Britain,
This list of invertebrate species is nol comprehensive, and is largely restricted to those inhabiting the river channel or associated drains and ditches. Lack of occurrence
may be due to a lack of recording effort.

Present in the catchment but not occurring in habitats associated with chalk rivers,
Currently being re-established by stocking following extinction.

Oceasional but no known breeding population at present
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Category (c) reaches have water tables that are not in contact with the underlying groundwater table,
therefore often retaining flow for longer periods than winterbourne stretches upstream and/or
downstream. Such reaches usually have distinct communities, with Glyceria species often common
and aquatic herbs being retained for longer through the year. Reed canary-grass (Phalaris
arundinacea) and in-channel emergents such as water-cress and fool's water-cress are often present,
but, unlike winterbournes with only intermittent flow, marsh foxtail is usually absent because water is
present through most of the summer. The Bourne, a tributary of the Hampshire Avon, and the North
and South Winterbourne in Dorset, are good examples of this category of winterbourne.

3.2.3 Plant communities of perennial headwaters

In contrast to winterbourne sections, marsh foxtail and non-aguatic grasses and herbs are absent from
the stream bed of perennial chalk headwaters. Brook water-crowfoot (Ranunculus penicillatus subsp.
pseudofluitans, Plate 9) and whorl-grass (Catabrosa aquatica, Plate 10) commonly occur in perennial
headwaters but not in winterbournes, the former dominating the community in springtime. Other
aquatic higher plants are typical, such as starworts (Callitriche spp.), water-speedwells, fool's water-
cress, water-cress, water-mint, water forget-me-not, the aguatic small sweet-grass species (and
hybrid), and also lesser water-parsnip (Berula erecta) where strong spring flows occur (such as in
parts of the Mimram, Winterbourne, Lambourn and Hull). These are typically confined to the margins
until the crowfoot declines in association with summer and autumn reductions in river flow. Also
often present on pebble-cobble substrates are the aquatic lichen Verrucaria and the red alga
Hildenbrandia, both of which are unable to withstand the dry phase of the winterbourne cycle.

Emergent and marginal reeds are much more commonly associated with perennial reaches than
winterbournes. Reeds such as reed canary-grass, reed sweet-grass (Glyceria maxima), common reed
{Phragmites australis) and branched bur-reed (Sparganium erectum), as well as lesser pond sedge
(Carex acutiformis), are much more typical downstream of reaches with an intermittent flow.

3.2.4 Plant communities of classic chalk streams

Examples of this category have a wide geographical distribution, being present in Yorkshire (Hull
system), East Anglia (Nar, Wissey, Babingly and Wensum, Bure, Lark), the Thames catchment
{Colne, Mimram, Lambourn, Kennet, Loddon, Whitewater) and southern England (Upper Hampshire
Avon catchment, Piddle, Bere Stream, Frome, Moors). Higher plant assemblages are frequently more
species-rich than those of perennial headwater reaches.

Brook water-crowfoot, water-cress, the starwort Callitriche platycarpa and blue water-speedwell
(Veronica anagallis-aquatica) are typical instream species of the category (along with large chalk
rivers reaches), with lesser pond sedge almost always found as a bankside plant. Species such as
lesser water-parsnip, brooklime (Veronica beccabunga), common water-starwort (Callitriche
stagnalis) and the sweet-grass Glyceria fluitans are also common marginal species, with some of
these occupying submerged channel positions as well. Three less common species are particularly
associated with this category and also large chalk rivers (Section 3.2.5), these being mare's-tail
(Hippurus vulgaris), opposite-leaved pondweed (Groenlandia densa) and river water-dropwort
(Oenanthe fluviatilis). Only O. fluviarilis (Plate 11), which is endemic to northwest Europe and is
thought to be declining across much of its range (including Britain - Preston and Croft 1997), is
expected to be found in catchments not totally dominated by chalk.

As in other perennial sections, brook water-crowfoot is extremely dominant in spring and early

summer, followed by recession when water-cress develops rapidly from seed and may completely

smother the crowfoot by autumn. Water-speedwell tends to grow throughout the year, exploiting bare
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